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KOA SPEER ELECTRONICS, INC.

orRESISTORS

SHIPPED EVERY MONTH

With 99%-+ On-Time Delivery..
You Can Count on KOA Speer

At KOA Speer; we ship Billions of resistors every month! And, despite that
volume, our 99%+ on-time performance and service levels are off the charts.
\We offer a diverse and expanding family of surface mount and leaded
resistors, all backed by our Quality 15t mandate to deliver unmatched

service and product quality. Let KOA Speer help take your design from

Concept to Reality!

Quality 15
You expect product quality from any
component that makes it into
one of your designs. But in today’s
competitive global marketplace,
there’s more to the quality equation.
At KOA Speer, our Quality 1st initiative
reinforces our organization wide focus on
serving you at the highest possible level.

150 9001:2013

Our commitment to quality in everything we do is
paying off... as we consistently receive customer
guality and service awards. We're the industry’s
most recognized and awarded supplier for achieving
the highest product quality, on-time delivery and
responsive customer service.
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KOA SPEER ELECTRONICS, INC.

At KOA, we know taking care of the environment is important. That is why we have

taken the steps to ensure we offer a product that fits your needs while adhering to global E
environmental regulations. In 2006, we complied with the EU’s RoHS Directive, allowing

us to offer products that are RoHS compliant, and in 2007 we met guidelines outlined in

the IT Products Pollution Control Act for the People’s Republic of China. In addition, we

are now enforcing stricter chemical regulations set by Europe through watching the

chemical input of our products. Our laboratory is now ISO/IEC 17025 certified, and we

are constantly working to think of ways to improve our technology, such as by offering COMPLIANT
halogen-free specifications. By actively addressing our environmental impact today, you

can be certain KOA will be there in your future.

EU RoHS

The restriction of Hazardous Substances Directive (2002/95/EC), (RoHS), became effective on July 1 of 2006 requiring the usage
of restriction of following six hazardous substances in the manufacture of electrical and electronic equipment placed on the market.
This directive was amended on June 8 of 2011, to Recast Directive 2011/65/EU of the European Parliament and of the Council.
The original directive was expired as of January 2, 2013 and replaced by a new directive (2011/65/EU) on the following day. Later,
Annex Il (Restricted Substances List) was amended by Commission Delegated Directive (2015/863/EU) and four phthalates were
added to the restricted substances list. The followings are restricted substances and maximum concentration:

e Lead (0.1wt%)
e Mercury (0.1wt%)
e Cadmium (0.01wt%)
* Hexavalent Chromium (0.1wt%)
* Polybrominated biphenyls [PBBs] (0.1wt%)
* Polybrominated diphenyl ethers [PBDESs] (0.1wt%)
* Bis (2-ethylhexyl) phthalate [DEHP] (0.1wt%)
« Butyl benzyl phthalate [BBP] (0.1wt%)
* Dibutyl phthalate [DBP] (0.1wt%)
* Diisobutyl phthalate [DIBP] (0.1wt%)
* The percentage in parentheses show the maximum concentration value in the homogeneous material.

The restriction of applications in the annex in the directive is exempted.
KOA's products applicable with this exemption to EU RoHS2 are as follows (as of July 2022):

e Copper alloy containing up to 4% lead by weight 6(c).

« Electrical and electronic components containing lead in a glass or ceramic other than dielectric ceramic in capacitors, e.g.
piezoelectronic devices, or in a glass or ceramic matrix compound 7(c)-I.

To meet EU RoHS2, you need to choose lead (Pb) free material for termination surface material when our product has both type
designation, leaded and lead free. Please contact our sales representatives for details.

Revised Chinese RoHS
(Management Methods for the Restriction of the Use of Hazardous Substances in Electrical and Electronic Products)

China RoHS became effective in March 2007 and the Revised China RoHS was promulgated in January 2016 and became effective
on July 1, 2016. The compliance management catalog (target products) and exemption list for the second step (inclusion restriction)
were released in March 2018 and we must comply with requirements of the “evaluation system” from November 1, 2019.

For each product, we disclose the content information of the six hazardous substances directed by China RoHS. Please contact our
sales representatives for details.

REACH

“Regulation concerning the Registration, Evaluation, Authorization and Restriction of Chemicals” (REACH) has been enforced on
June 1 of 2007 in EU area.

This regulation is aiming at safety evaluation and risk management of chemical substances, which are required to register according
to the amount if used in businesses. Substance of Very High Concern (SVHC) must be registered if it is included in article. The
European Waste Framework Directive has also been revised. As a result, products placed on the EU market after January 2021 are
required to register SCIP data if the concentration of SVHC exceeds 0.1wt% in order to also provide information on environmentally
hazardous substances to waste disposal companies. Information communication on such substances is also required throughout
the supply chain using information communication tools such as chemSHERPA.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/08/23
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Precautions

All product specifications and data are subject to change without prior
notice. Be sure to request and confirm the latest technical specifications
before you order or use a part.

Matters common to all products

General

For precautions in general, refer to “JEITA RCR-1001C Safety
application guide on components for using electronic and electrical
equipment” issued by JEITA.

While the information and figures on the durability performance of
the products we provide are accurate and highly reliable, based on
fixed test conditions, please conduct advance testing with your own
products. If you are unable to determine the suitability for each
application, please be sure to contact us beforehand.

Disclaimer

These products have been designed and manufactured for general
use and are not intended for use in the following applications or those
involving equivalent risks. When considering use of these products
for these applications, etc., please be sure to contact us in advance.
In addition, regarding the conditions such as the scope of the warranty
provided to our customers, without special agreement in writing, we
bear no responsibility whatsoever for any complaints, damage, etc.
regarding these products when used for these applications, etc.

1. Applications requiring high reliability (Ex.: gas/plumbing/electrical
systems, etc., 24-hour continuous operation systems, settlement
systems and other applications handling rights and assets, etc.)

2. Applications requiring a high degree of safety (Ex.: automobiles,
aerospace facilities, railway facilities, medical devices, safety
equipment, other applications which may involve risk to life or
limb, etc.)

3. Applications in harsh environments (Ex.: equipment installed
outdoors, equipment exposed to chemical pollution, equipment
exposed to electromagnetic interference, equipment receiving
vibration/impacts, etc.)

4. Applications under conditions and/or in environments not listed
in the Catalogs.

Consider sufficient fail-safe design if the products are used in

applications requiring high reliability. Ensure safety of a whole system

by setting proactive circuits and redundant circuits to avoid the single
failure of the product leading to unsafety of the equipment.

Environment for Use

Unless otherwise specified, these products are not to be used

in special environments. Examine and confirm performance and

reliability before you use KOA products in any of the following

environments:

1. Under direct sunlight, exposed to the outside or to dust.

2. In liquids such as water, oil, organic solvent, or liquid chemicals
or in areas where these liquids are used.

3. In locations where the products are exposed to salt-water breezes
or corrosive gases, including SOz, HzS, Cl2, NHs, NOz, etc.

4. In locations with high static electricity and strong
electromagnetic waves.

5. In locations subject to condensation from dew.

6. When the products or PCBs are sealed and coated by resin
or other coating materials.

7. In locations where the products are exposed to the fumes
of lubricating oil.

Sulfuration

 Products with silver-based electrodes may increase in resistance
in atmospheres containing sulfur gases (SO, H:S, etc.) or when
exposed to sulfide compounds. Take anti-sulfur measures in these
environments.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

general precautions

Anti-pulse Characteristics

« If transient overloads such as power pulse or voltage/current surges
are applied to KOA products, performance and reliability may be
degraded. Contact KOA for data on antipulse characterstics and
design help.

» Pay attention to discharges between terminations (arc-over) when
high voltages are applied.

Storage

Store KOA products in dust-free areas and keep them away from
extreme temperatures; moisture; condensation; direct sunlight;
salt-water breezes; corrosive gases such as SOz, H:S, Clz, NHs,
NO:, etc.; or fumes from lubricating oil. Use desiccants if necessary.

Please contact KOA for conditions and length of storage.

Storage of the Products with Lead-free Termination

 Solderability may degrade faster for products with Pb-free terminals
than for products with Pb-bearing terminals.

Mounting

Avoid physical damage or shock to the products, which may
happen by holding them with hard tools like pliers or tweezers or
by imperfect mounting-machine alignment. This damage may affect
electrical characteristics or lead to disconnection or cracking.

If the bottom point of the mounting nozzle is too low, a product
could be pushed onto the PCB, which may deteriorate electrical
characteristics or lead to cracking. Decelerate the nozzle just before
mounting, and mount the product after correcting PCB deformations.

Do not use products that have fallen during mounting or that have
already been removed from a PCB.

Contact KOA if PCBs are molded or sealed by coating material
after component mounting.

Do not stack PCBs after mounting, because this may damage
the components.

The electrical characteristics of film-type resistors and sensors
may be changed by electrostatic overvoltage. Keep electrostatic
discharge away from components when assembling and handling
by monitoring machines and human contact.

Prevent or eliminate the introduction of ionic substances like salt,
salinity, or sweat, as these substances may degrade resistance
due to moisture or corrosion.

Soldering

Perform soldering within the temperature, time, and number of cycles
specified for the product or its precautions. If a product is exposed to
high temperatures for long periods of time, its color or electrical
characteristics may change or disconnection may occur.

Prevent any external force from being applied to the products until
solder has cooled.

Handle carefully to prevent mechanical stresses, such as from

the bending or warping of a PCB, on the solder fillet.

Confirm that solder flux residue does not affect the product.

Confirm that components are in place when conductive adhesive

is used in place of solder.

Precautions for Soldering with Lead-free Solder

 In Pb-free soldering, temperature may be higher than in the
use of eutectic solder. Confirm that soldering is acceptable under
actual conditions.

« Solder fillets may lift off double-sided boards with through holes.
Confirm the solder strength on actual board material before assembly.

11/26/24
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Washing

Confirm that solder flux residue does not remain after washing,
because it may cause deterioration of moisture and corrosion
resistance.

Confirm reliability in advance when using no-clean solder, water,
or a soluble agent.

Since Pb-free solder may contain many ionic materials, use RMA
type solder or flux or wash sufficiently.

Wash thoroughly after soldering to remove ionic substances like
sweat and salinity. Control the washing agent appropriately to
remove all ionic substances. Consult KOA when using a washing
agent such as acid, alkaline, or organic solvent other than alcohol.

Ultrasonic washing may damage products due to vibration
resonance. High hydraulic pressure may also damage products.
Ask KOA in advance for washing conditions.

Dry products thoroughly after washing.

Dispose of the Products

» Observe appropriate laws and regulations for handling
and disposal of products or packing materials.

The following precautions apply to surface mount devices

Precautions Related to PCB Bending Stress

Arrange the long side of chip components parallel with the direction
of the smaller coefficient of thermal expansion in anisotropic PCBs.
Cracking of the solder fillet may occur with thermal cycling, because
of mismatch of coefficients of thermal expansion between the board
and the component. Pad size, amount of solder, and amount of heat
radiating from the PCB must be designed carefully, especially with
large components of 5 mm x 2.5 mm or larger.

If products are mounted near a depaneling line, the termination or
component may be damaged by large stresses during depaneling.
Mount the products as shown in the following figure to minimize
depaneling stress.

\m

o000 CCT—HoooooC
iB D

w

The level of stress on terminations A>B=C>D>E

» Use proper layouts to avoid stress from warping, bending, or deformation

of the board in order to avoid solder cracking or component damage.

Small stress

Large stress

» Pay careful attention to products mounted near the edge of the board
or near connectors, since stresses may happen during connection.

» Pay careful attention to layout when products are mounted near large
components, when solder solidifies, it creates a stress in directions
based on the large components, and cracking may occur.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

general precautions

Design each land on right and left to have the same size. Different
land size may change characteristics or cause cracks and tombstone
effect while the solder is cooled down.

Mounting and Soldering

Poor mounting machine adjustment may cause cracking, chipping,
or alignment errors. Check and inspect the mounting machine
in advance.

Set backup pins in an appropriate layout to avoid damage to
components mounted on the back of the board. Do not set these
pins at nozzle positions.

Adjust the bottom dead point of a dispenser away from the board
when you apply adhesive to avoid damage to components mounted
on the back of the board.

Confirm that products solder properly if wave soldering is used.

Pay close attention to amount of solder, since an improper amount
may create a large stress on the component and cause cracking

or malfunctions.

Soldering with a Soldering Iron

Solder using a soldering iron at the temperature specified in
the technical specifications or precautions for each product.

Perform preheating as much as possible.

Keep the tip of the soldering iron away from the body and the
product terminal.

Avoid physical damage or shock to components when using
hard tools like pliers and tweezers.

The following precautions apply to lead type devices

Mechanical Stress

Play close attention to vibration resonance after mounting.

Do not add additional bending or twisting stresses to the product.
Fix large components firmly.

When lead wires are to be bent, use a large radius of curvature to
avoid excessive stress on the terminal joint. Excessive stresses may
cause the lead wire to separate from the electrode cap and damage
the product.

Do not add excessive stresses to the product body when lead wires
are cut or held by the mounting machine.

Temperature Rise

Pay close attention to heat radiation and interaction with other
components, since large resistors general a large amount of
heat when the rated power is applied.

6/03/24
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Introduction of the Derating
Curves Based on the Terminal
Part Temperature

Background

Recently, the miniaturization, high power density and high temperature of the
usage environment for the automotive devices have advanced. And requests
for resistors to conform the high temperature is increasing. Figure 1 is the
derating curve based on the terminal part temperature and this is introduced
to realize these requests for the surface mount resistors safely. Rated terminal
part temperature is the maximum terminal part temperature of the surface
mount resistor at which the rated power may be applied continuously including
the temperature rise by self heat generation.

A
100 Maximum
’o\? } Terminal part
° | Temperature
F=1 |
© I
5 i
2 i
o I
o I
o |
2 |
© |
o |
|
0 >
Rated Terminal part
Terminal part Temperature

Temperature

Figure 1. Derating curve based on the terminal part temperature

The derating curves based on the terminal part temperature is already used
in the metal plate type ultra-low resistance value resistors for current sensing.
It is because these resistors are used in sensing of large currents such as
inverters and converters which the terminal part temperature rise irrelevantly
from the ambient temperature because of the generated heat from the
nearby switching elements or the large current applied to the copper pattern.
This point of view was deployed to the general resistors as well.

Overview of the Establishment of the Derating Curves

Based on Ambient Temperature

The traditional derating curve, which is based on ambient temperature, was
defined by IEC and JIS during the vacuum tube era, long before the appearance
of surface-mount resistors. At the time, there were no printed circuit boards,
and cylindrical resistors with lead wires were held above the board by lug
terminals, as shown in figure 2.

@ Conduction

Lug terminal

Lug terminal

/S Convection
] 80~90%
% Radiation

Figure 2. Heat dissipation of cylindrical resistors

The Joule heat that is generated in the resistor is dissipated in three
pathways regardless of the shape of the resistor. The first path is conduction
to the connected parts such as the terminal. The second path is convection
including the heat transfer to the atmosphere by natural convection and
airflow. The third path is radiation by infrared.

The larger the area connected to the resistor becomes, the larger the heat
conduction will be. And the larger the surface area of the resistor becomes,
larger the convection and radiation will be.

When cylindrical resistors with lead wires are mounted on lug terminals, the
lead wire is long and thin, so the thermal resistance to conduction is high, and
heat dissipation through that path is low. On the other hand, the dissipation

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

derating curves

of heat by convection and radiation is high, because the surface area of the
resistor is large. Simulation shows that 80% to 90% of the heat from a
cylindrical, lead-wire resistor is dissipated directly into the ambient air. The
temperature of the resistor can be calculated by adding the temperature rise
caused by self-heating to the ambient temperature. Because the ambient is
sufficient to estimate the thermal resistance for most of the heat dissipation,
the traditional derating curve was based on it.

Heat Dissipation of Surface Mount Resistors

Figure 3 shows the main heat dissipation paths for modern surface mount
resistors. This type of resistor has only a small surface area, so convection
and radiation have proportionally less heat dissipation. On the other hand,
since the device is directly connected to the PCB pattern by a large part of
the surface area, conduction will be the primary path for heat dissipation. In
general, conduction through the terminal to the board represents over 90% of
the heat dissipation, even when convection and radiation are presumed to be
at their maximum levels. Therefore, the terminal temperature, on the main
heat pathway, is the best location to monitor for controlling power dissipation.

i Conduction Over 90%
/S Convection

% Radiation

Figure 3. Heat dissipation of surface mount resistors
Derating Curve Suitable for the Surface Mount Resistor
As shown in figure 4, when a given amount of power is applied to the resistor,
any given point on the resistor’s surface will have the same temperature rise
over the terminal temperature, regardless of ambient temperature. This is
because there is very little heat dissipation from the resistor’s surface to the
ambient air.

A Terminal part temperature

Tu+AT
Tu :High
Tu - Medium AT
o T. :Low Tm+AT
]
'E AT Th
2 TL +AT
£ v
2 AT Tu
T
High

Low
4—r

Terminal part temperature
Figure 4. Contributing factor to the temperature of the surface mount resistor

However, surface temperatures at a given power will differ between different
PCB designs, since the terminal temperature will be different. When resistors
are mounted close to each other or other heat-generating devices, as shown
in figure 5, there is a possibility that the temperature will be higher than the
70°C ambient temperature threshold used in the traditional JIS/IEC

derating curve.

The traditional derating curve based on ambient temperature usually uses
70°C as the ambient temperature above which parts are to be derated.
There will be no problem if resistors are used with sufficient electrical and
thermal margin, but recent trends to miniaturization, high power density, and
high-temperature use have reduced margins on design.

Redefining derating based on terminal temperature is a way to better represent
the capabilities of the part. KOA will provide a derating curve suitable for surface
mount resistors, based on testing under conditions where power rating is
defined in terms of terminal temperature (as seen in terms & definitions).
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Will A and B become the same temperature
when the same power is applied?

Ambient
temperature
70°C

Test board

Figure 5. Temperature differs dependingon the board
How to Use the Derating Curve Based on the Terminal Part Temperature
Here are some examples on using terminal temperature derating that lead
to greater factors of safety, reduction in number of resistors, or use of a
smaller component. The prior conditions will be the following (Be aware
that the terminal part temperature does not always become 120°C when
the ambient temperature is 100°C):
(1) Ambient temperature of the board: 100°C
(2) Terminal temperature of the surface mount resistor: 120°C
(3) Actual power load: 0.05W

Actual board

Rated power ratio (%)
|
|
L éz 1.6mm
65 —————— —
|
LM) 50% ! | OR
| 1.6mm
32,5 ! | i i$
! | éi
| ‘ 0.8mm
0 1 1 | .
>

70°C (1) 100°C 155°C Ambient temperature

Necessary rated power= (3) 0.05/0.325 =0.154 W
1 piece of 2A (2012mm rated power 0.25W)
2 pieces of 1E size (10056mm rated power 0.1W)

Figure 6. Selection by the traditional derating curve
(4) Required margin of safety below rating according to designer’s
internal guidelines: 50%
The required power rating for the resistor using the ambient-temperature
derating curve is calculated from conditions (1), (3), and (4). Figure 6 shows
this result. For KOA's RK73B resistor series, one piece of 2A size, or two
pieces of 1W size will be required.

However, when a resistor is selected using the terminal-temperature derating
curve, which is better suited to surface-mount parts, conditions (2), (3), and
(4) show that a single 1E (0402) size RK73B resistor would be sufficient.

Rated power ratio (%)

A
100
(4) 50%
50 A
0 ] »
(2) 120°C ‘ 155°C  Terminal part
temperature

100% until terminal part temperature is 125°C
Necessary rated power= (3) 0.05/0.5=0.1W
1 piece of 1E size (1005mm) rated power 0.1W
Figure 7. Selection using a terminal-temperature derating curve

As seen above, the number of resistors and the mounting area can be
reasonably reduced by using the proper derating curve based on terminal
temperature, and this will lead to cost savings.

Power Rated Ambient | Rated Terminal
Type Rating Temp. Part Temp.
SG73S 2A 0.25W 70°C 125°C
SG73P 2A 0.5W 70°C 100°C

Table 1. Rating column of products with 2 rated power

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

derating curves

Derating curve suitable for the surface mount resistor

As shown in Table 1, for the surface mount resistors, there are products that
have 2 rated powers for the same type in the rating column. The high rated
power is basically available and applicable only to boards with adequate heat
dissipation design for example multilayer boards, DCB (direct copper bonding)
boards and single layer boards with wide heat dissipation area land.
Therefore, the horizontal axis of the derating curve for high rated power is
only defined with the terminal part temperature and please be careful that the
conventional derating curve defined by the ambient temperature cannot be
used in this case. For these products, “-” will be shown in the rated ambient
temperature column which means “Not Applicable.”

In addition, we implement load life tests for the products with high rated power
by using a test board that can specially control the terminal part temperature.
In the case of Table 1, there will be 3 derating curves as shown from Figure 8
to Figure 10.

How to use each derating curve is shown as the following.

When 0.25W is the rated power

When the terminal part  Rated power ratio (%)
temperature can be 100 A
measured:

The derating curve

in Figure 8 can be
applicable and it can be
used with rated power
0.25W up to terminal

SG73S 2A 0.25W
/SG73P 2A 0.25W

part temperature 125°C.  ° - - —»

The derating curve with 12876 155C Termina part

the horizontal axis i )

based on the terminal  F9ur  Derating curve of 025w rated poer based

part temperature super-

sedes the conventional Rated power ratio (%)

derating curve with the 100

horizontal axis based

on the ambient SoTaS an oo

temperature. Therefore, / )

even when the ambient

temperature exceeds

100°C, it can be used

with rated power 0.25W  © - - —>

as long as the terminal e 5re fmb'e”t
emperature

part temperature is
below 125°C.

When the terminal
part temperature is not
measured and only the 100
ambient temperature

is measured:

The product may be 50
used by derating the
load power from the

Figure 9. Derating curve of 0.25W rated power based
on ambient temperature

Rated power ratio (%)

SG73S 2A 0.75W
SG73P 2A 0.75W

|
|
|
|
|
|
|
|
|
|
i
70°C according to the 105°C

ambient temperature 0 >
155°C Terminal part
conventional derating temperature

curve shown in Figure  Figure 10. Derating curve of 0.75W rated power based

9. However, as on terminal part temperature

mentioned in the past

descriptions, the temperature of the resistor differs according to the wiring
patterns and heat generating components nearby, even when the ambient
temperature is the same, so it is not a derating method with good precision.
When 0.75W is the rated power

Managing the terminal part temperature is the requirement to apply the
rated power 0.75W. Only the derating curve with the horizontal axis based
on the terminal part temperature as shown in Fig.10 can be used but it can
assure up to the high power. The product can be used with 0.75W if the
terminal part temperature is below 105°C.

Reference: IEC TR 63091:2017 “Study for the derating curve of
surface mount fixed resistors-derating curves based on the thermal
part temperature.”
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Precautions for the Resistors

Refer to the precautions of common matters for all products in the
beginning of this catalog for the matters common to all products.

General in Fixed Resistors

* When the resistors are operated in ambient temperature above the

rated temperature, the power rating must be derated according to

the derating curve.

Resistors in general may emit flame, fire or smoke when overload

is applied.

Flame retardant resistors may emit smoke or appear red hot when

overload is applied but are unlikely to emit flame or fire.

* When the resistors are sealed and coated by coating materials such
as resin, deterioration of the resistor by thermal stress or resin may
affect the characteristics. Confirm with KOA for the performance
and reliability specifications in advance.

When the resin absorbs moisture, the resistance to moisture
and corrosion of the resistor may deteriorate, so be aware.

* When the resistor is coated, potted or molded by resin materials, the
curing stress could cause peeling of protective coating and cracking
of solder fillet, resulting in resistance change and disconnection.

Do not coat nor seal the flame retardant coated resistors.

» Allow enough time for cooling after mounting metal film

resistors, before washing off the flux. Residues of ionic substances

may deteriorate resistances to moisture and corrosion.

Cylindrical film resistors have inductance due to the spiral trimming.

Please be aware when using in a high-frequency circuit.

» The flame retardant resistors are weak against mechanical stress
compared with the general resistors due to the special coating.
Please do not apply impact, vibration or pinching with pliers,
tweezers to the resistor body. Do not apply any external force to
the protective coating until drying is fully completed after washing.

Wirewound Type Resistors

» Wirewound type resistors have inductances and parasitic
capacitances resulting from the winding structure. Therefore,
they could resonate when used in a high frequency circuit.

Fusing Resistors

» Confirm beforehand that the overload condition of the abnormal
situations are within the fusing characteristics.

Contact KOA in advance when excess overload above the rated
voltage is continuously applied, since there is a possibility of
damage accumulated in the resistor.

» The arc phenomenon may occur when high voltage is applied again
after fusing by over current. Make sure to use the product below
the maximum open circuit voltage.

Contact KOA about the maximum open circuit voltage, it varies
depending on the product type and resistance.

The fusing characteristics could change when the resistors

are coated, potted and molded by resin materials.

Reference

» For the basic precautions of using resistors, refer to the technical
report, "JEITA RCR-2121A Safety application guide for fixed
resistors for use in electronic equipment”, issued by JEITA.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

resistors

Terms and Definitions

Nominal Resistance
» Designed resistance value usually indicated on the resistor.

Power Rating

* Maximum allowable power at rated temperature. Some of our chip resistor
arrays and networks specify the power rating for the entire package, as
opposed to each element.

Rated Ambient Temperature

* Maximum ambient temperature at which the power rating may be applied
continuously. The rated ambient temperature refers to the temperature around
the resistor mounted inside the equipment, not to the air temperature outside
the equipment.

Rated Terminal Part Temperature

* Maximum terminal part temperature of the surface mount resistor at which the
power rating may be applied continuously. Includes the temperature rise by self
heat generation.

Derating Curve

» Curve that expresses the relation between ambient temperature or terminal
part temperature and the maximum allowable power, which is generally
expressed in percentage.

Rated Voltage

* Maximum allowable D.C. or A.C. voltage, to be continuously applied to a
resistor or a resistor element.
Rated Voltage (V) = vRated Power (W) X Nominal Resistance Value (Q)
Rated voltage shall be the calculated value or max. working voltage,
whichever is lower.

Critical Resistance

» The maximum nominal resistance value at which the rated power can be
applied without exceeding the maximum working voltage. The rated voltage is
equal to the max. working voltage at the critical resistance value.

Max. Working Voltage

* Maximum D.C. or A.C. voltage (rms) that can be continuously applied to the
terminations of a resistor. However, the maximum value of the applicable
voltage is the rated voltage at the critical resistance value or lower.

Maximum working voltage and rated voltage are calculated D.C. voltage based
on rated power. Sine wave is assumed for the A.C. voltage so the peak voltage
should be V2 times the maximum working voltage. When the wave form is not
a sine wave, or when the resistance value exceeds the critical resistance,
please contact us for the applicable peak voltage.

Overload Voltage

» Allowable voltage which is applied for 5 sec. according to the short time
overload test. Overload voltage shall be 2.5 times of rated voltage or max.
overload voltage, whichever is lower.

Maximum Overload Voltage

« Largest value of overload voltage
250

Max. Overload Voltage

/ Overload Voltage
150 Max. Working Voltage

I

/ Avmtage

100 :

/ / :

50 L

I

1« Critical Resistance
i L

200

Voltage (V)

0 I
0 100k 200k 300k 400k 500k
Nominal Resistance (Q)

Example of Various Voltage of RK73G 2A

Dielectric Withstanding Voltage
» A.C. voltage (rms) that can be applied to a designated spot between the
electrode and the outer coating for one minute according to the proof test.

Temperature Coefficient of Resistance (T.C.R.)
» Relative variation of resistance between two given temperatures when
temperature is changed by 1K, which is calculated by the following formula.

T.C.R. (x10-%/K) = R=Rq x 1 x 10°
Ro T-To

R : Resistance value (Q) at T

Rp : Resistance value (Q) at Ty

T : Measured test temperature (°C)
To : Measured base temperature (°C)

11/16/24
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features
» Wide lineup from 01005 to 2512 size

general purpose 290, 5% o tolerance

thick film chip resistor

RobIS

COMPLIANT

» Excellent heat resistance and weather resistance
are ensured by the use of metal glaze thick film

* Suitable for both flow and reflow solderings

* Products with lead-free terminations meet EU ROHS
requirements. EU RoHS regulation is not intended for
Pb-glass contained in electrode, resistor element and glass.

« AEC-Q200 Tested: 0201 (1H), 0402 (1E), 0603 (1J),
0805 (2A), 1206 (2B), 1210 (2E), 2010 (2H/W?2H),
2512 (3A/W3A/W3A2)

dimensions and construction

Type*' Dimensions inches (mm)
/404y L /«;04/ (Inch Size Code) L W (e d t
f 1F .015+.001 | .007+.001 | .004+.001 | .004+.001 | .005+.001
w / (01005) (0.4+0.02) (0.24£0.02) | (0.10+0.03) | (0.11+0.03) | (0.13+0.02)
/ // Sn 1H .024+.001 | .012+.001 | .004+.002 | .006+.002 | .009+.001
- i — Plating (0201) (0.6£0.03) (0.3+£0.03) (0.1£0.05) | (0.15+0.05) | (0.23£0.03)
t Ni
LE Pating 1E oo 008+.004 | 01 004
Fd—»‘ Protective Resistive Inner (0402) 039 -.002 .02+.002 (0.2£0.1) (0.25 +g'(1)5) .014+.002
Coating ‘ Film Electrode (1.0 01 ) (0.5+0.05) 0. (0.35+0.05)
(S:S{gtrr“aﬁe 1E AT 7 -0.05 .01+.004 | .012+.0046
D ti c 100 (0402) (0.25+0.1) | (0.3+0.15)
erating Lurve w© ! 1J .012+.004 | .012+.004
w0 [] 5, \ (0603) .063+.008 | .031+.004 | (0.3:0.1) | (0.3+0.1) | 018+.004
- T mwziﬁwf’fm g 1J AT (1.6+0.2) (0.8+0.1) | 014+.006 | .02+.008 | (0.45+0.1)
5 \ g )\ (0603) (0.35+0.15) | (0.5%0.2)
5 60 F 0 \ 012 +.008
R \\ 2A .016+.008 | - -.004 .02+.004
:E \\ S0t 20 20 0 20 40 60 80 100120 | 140 ileo (0805) .079+.008 .049+.004 (0.4+0.2) 0.3 tg?) (0.50.1)
& = ey anre 2A AT (2.0£0.2) | (1.2540.1) [T4184 010 | .024+.008 | .022+.004
T e ok o e WO ‘ (0805) (0.45£0.25) | (0.6£0.2) | (0.55£0.1)
P +.008
'55 ambiontTompets 0 l 2B 02:.012 | 016 “ooa
© g, e (1206) .063£.008 | (0.50.3) | (0.4%92)
For resistors operated at an ambient £ 126+.008 (1.6+0.2) —
temperature of 70°C or higher, the LR 2B AT 3.2+0.2) (8?5%00;-52) ?géfoog)g
power shall be derated in accordance = (1206) o 09%Y. o
with the above derating curve. 2E .102+.008 1008
ot a0 20 20 40 60 80 100 120 140 1160 (1210) (2.6+0.2) 016 -.004
Tamint o Tomparsire 2 (0470%) | .024+.004
When the terminal part temperature of the resistor exceeds the rated terminal part ( ) -197+.008 | .098+.008 (0.6£0.1)
- . W2H* (5.0£0.2) (2.5£0.2) .026+.006
temperature shown above, the power shall be derated according to the derating curve. (2010) .02+.012 (0.65:0.15)
Please refer to “Introduction of the derating curves based on the terminal part temperature” (0.5+0.3) - : ;)os
on the beginning of our catalog before use 3A*2 016 7504
*1 parentheses indicate EIA package size codes. (2512) 248+.008 | .122+.008 (0.4 +3§)
*2 . . . — . _ .
RK73B 2H, 3A and 3A2 are also still available (different “d” dimensions = 0.4 +0.2/-0.1mm) W3AW3AZ" (6.3£0.2) (3.11£0.2) 026+.006
= = = 2512 (0.65+0.15)
ordering information (2512)
[ RK73B | | 2B | | | | T D | [ 102 | [ 4 |
T si Ch teristi Termination Packadi Nominal Tol
ype 1ze aracteristics Material ackaging Resistance olerance
1F 2E Nil: Standard T: Sn TX: 4mm width - Imm pitch plastic 2 significant G:+2%
1H  W2H A: Heat shock G: Au * embossed figures + 1 J: 5%
1E  W3A resistance * (L: Sn/Pb*) TBL - TCM: 2mm pitch press paper * multiplier
1J 2H TPL - TP: 2mm pitch punch paper. “R" indicates
2A  3A TD: 4mm pitch punch paper decimal on
2B W3A2 TE: 4mm pitch plastic embossed value <100
*2 With type A only T is available as the terminal surface material. Other non-standard reel sizes available, contact
*3 Products with gold plated electrodes are also available with 1E, 1J and 2A types (100~ 1Mq), |_factory for other options.

so please consult with us.
*4 With type 1F, 1H, W2H, W3A, W3A2 only T is available as the terminal surface material.
The terminal surface material lead free is standard.

For further information on packaging, please refer to Appendix A
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

*5 Standard taping specification of 1H is TCM. Previously available
“TC (10,000pcs/Reel)” is not recommended for new designs.
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general purpose 29%lo, 5% 0o tolerance
thick film chip resistor

KOA SPEER ELECTRONICS, INC.

applications and ratings

Rated Resistance Range i i i
ance fang T | el | e
Designation Rating T Part (x10°/K) G+2% J15%
emp. Temp. E-24 E-24 Voltage Voltage Range
+200 100kQ - IMQ 100kQ - 10MQ .
RK73B1F (01005) 0.03W _ 250 100 - 91kQ 100 - 91kQ 20V 30V P
0~+300 10-9.1Q 10-9.10
+200 10Q - 10MQ 10Q - 10MQ
RK73B1H (0201) 0.05W 25V 50V
RK73B1E (0402 +400 = 10-9.10
(0402) 01w +200 1Q - 10MQ 1Q - 10MQ 75V
0.1W +200 1.1kQ - IMQ 1.1kQ - 10MQ 100V
RK73B1J (0603) — +400 — 11MQ - 22MQ 75V
: +200 10 - 1kQ 10 - 1kQ
RK73B2A (0805) 0.25W +200 1Q - 1IMQ 1Q - IMQ
20°C +400 1.IMQ - 10MQ L.IMQ - 10MQ 150v 200v
RK73B2B (1206) |  0.25W 125°¢ 200 19 - SEN0: 9 - B ENG -55°C to
+400 6.2MQ - 10MQ 6.2MQ - 22MQ +155°C
+200 10Q - 5.6MQ 1Q - 5.6MQ
RK73B2E (1210) 0.50wW 200 — 5.2M0 - 10MQ 200V 400V
(2010) ’ +400 — 6.2MQ - 22MQ
RK73BW3A/3A +200 10Q - 5.6MQ 1Q - 5.6MQ
. 200V 400V
(2512) Low +400 — 6.2MQ - 22MQ
RK73BW3A2 . +200 10Q - 5.6MQ 1Q - 5.6MQ
(2512) 2.0w 95°C +400 — 6.2MQ - 22MQ 200V 400V

Rated voltage = VPower rating x resistance value or max. working voltage, whichever is lower

If any questions arise on whether to use the “Rated Ambient Temperaute” or the “Rated Terminal Part Temperature” in your usage conditions, please give priority to the “Rated
Terminal Part Temperature.” Prior to use and for more details, refer to “Introduction of the derating curves based on the terminal part temperature” in the beginning of our catalog.
Temperature rise at high power will depend on PCB layout. Be sure to contact factory prior to use and monitor terminal part temperature.

environmental applications

Temperature Rise
RK73B 1F-1J

RK73B 2A-2E

One-Pulse Limiting Electric Power

RK73B W2H-W3A2

RK73B 1F-2A RK73B 2B-W3A2
< 1000
— 2E@) B
— S
~ —~ N o
g 3 e vz E H
— 0 ]
i 8 AR 2 E— £ w0
[ © I - ) g
® © & ° 7 —wenn | § o
g g s g v 2 - N
Q ] E w0
£ £ /7, £ ANA LA H 3
k) o ] B - Y
M = 7 = c 3 o
10 [ S g
0 g 1
o
0 25 50 75 100 25 5 100 o 2 0 S b 0.001 0.01 01 1 10

Power Rating
(%)

Power Rating

Power
(%)

Rating

(%)

Measurement condition

01

Pulse Duration

1 10 100

Pulse Duration

The maximum applicable voltage is equal to the max. overload voltage. Please ask us
about the resistance characteristic of continuous applied pulse. The pulse endurance
values are not assured values, so be sure to check the products on actual equipment
when you use them.

Room temperature: 25°C
PCB: FR-4t = 1.6mm
Cu foil thickness: 35m

Regarding the temperature rise, the value of the temperature
varies per conditions and board for use since the temperature
is measured under our measuring conditions. @ Hot spot

@: Terminal

Performance Characteristics

Requirement AR (%+0.1Q)

Parameter Limit Typical Test Method
Resistance Within specified tolerance — 25°C
TC.R. Within specified T.C.R. — +25°C/-55°C and +25°C/+125°C
+1%: 1F Rated Voltage x 2.5 for 5 seconds

Overload (Short time) +2%

+0.5%: Others

+0.5%: 1F~W3A2 (10Q<R<IMQ);
+1%: 1F~W3A2 (R<10Q, R>IMQ)

(1E, 2B, W3A2: Rated Voltage x 2 for 5 seconds)

+1%: 1IF~W3A2 (10Q<R<IMQ)

Resistance to Soldering Heat +3%: 1F-WBA2 (R<10Q, R>IMQ)

260°C + 5°C, 10 seconds * 1 second

Characteristic (Nil) Standard: -55°C (30 minutes), +125°C

(30 minutes), 100 cycles

Characteristic (A) Heat Shock Resistance: -55°C (30 minutes),
+125°C (30 minutes), 1000 cycles

40°C + 2°C, 90%-95% RH, 1000 hours, 1.5 hr ON,

0.5 hr OFF cycle

70°C + 2°C or rated terminal part temperature + 2°C,
1000 hours, 1.5 hr ON, 0.5 hr OFF cycle

+125°C, 1000 hours: 1F
+155°C, 1000 hours: 1H, 1E, 1J, 2A, 2B, 2E, W2H, W3A, W3A2

4/26/22

+1%: 1F, Characteristic (A)
Heat Shock Resistance
+0.5%: Others

+0.5%: 1F, Characteristic (A)
Heat Shock Resistance
+0.3%: Others

+0.75%: 1J, 2A, 2B
+1.5%: 1F; +1%: Others
+0.75%: 1, 2A, 2B
+1%: Others
+0.5%: 1F
+0.3%: Others
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

Rapid Change of Temperature

+2%: 1J, 2A, 2B
+3%: Others

+2%: 1J, 2A, 2B
+3%: Others

Moisture Resistance

Endurance at 70°C

High Temperature Exposure +1%
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precision 0.59o, 1% 0 tolerance
KOA SPEER ELECTRONICS, INC. thick film chip resistor

EOSTR
features
* Wide lineup from 01005 to 2512 size ROH

« Excellent heat resistance and weather resistance COMPLIANT
are ensured by the use of metal glaze thick film

e Suitable for both flow and reflow solderings

* Products with lead-free terminations meet EU RoHS requirements.
EU RoHS regulation is not intended for Pb-glass contained in
electrode, resistor element and glass.

* AEC-Q200 Tested: 0201 (1H), 0402 (1E), 0603 (1J), 0805 (2A),
1206 (2B), 1210 (2E), 2010 (2H/W2H), 2512 (3A/W3A/W3A2)

Type* Dimensions inches (mm)
(Inch Size Code) L w c d t
. . . 1F .016+.0008|.008+.0008| .004+.001 | .004+.001 |.005+.0008
dimensions and construction (01005) | (0.4+0.02) | (0.2£0.02) | (0.10.03) | (0.11£0.03) | (0.13+0.02)
1H .024+.001 | .012+.001 | .004+.002 | .006+.002 | .009+.001
aree L —c— (0201) (0.6+0.03) | (0.34£0.03) | (0.1+0.05) |(0.154+0.05) | (0.23£0.03)
/ / 01 +002
W 1E 4008 .008+.004 | ¥+ -.004
L % g (0402) | .039 "y | 02+.002 | (0-Z£0-D) | (0.2540%) | 014+.002
L 0.1 0.5+0.05 0.35+0.05
F ; N EAT | (10755 | € ) "o1z.004 | 012£.006 | k
4 o (0402) (0.25+0.1) | (0.340.15)
ol gee | Brsee e, 1J 012+.004 | .012+.004
Geramic ‘ (0603) | 063+.008 |.031+.004 | (0.3+0.1) | (0.3+0.1) | 018+.004
o =350 L 1J AT (1.6+0.2) | (0.8+0.1) | 014+.006 | .02+.008 | (0-45+0.1)
Derating Curve i, \ (0603) (0.35+0.15) | (0.5+0.2)
100 5 012 +008
[ T bR \ 2A .016+.008 | - -004 | .02+.004
= VA . = \ 0805 0.4+0.2 0.2 0.5+0.1
. o “ \ (0803) | 70+ 008 | .049+.004 | )35 | ¢ )
i Wias 20 0 m @ w0 0 wom w0 2AAT | (20402) 1 (1.2540.1) | 5184 010 | .024+.008 | .022+.004
g4 X = Terminal pa(gcr)erﬁ,?eram e (0805) (0.45+0.25) | (0.6+0.2) | (0.55+0.1)
* \ 100
20 +.008
. } 2B 063+ 00g | 02012 | 016 “oos
-%0 440 20 0 20 40 60 :80 100 120 140 1160 w‘m,, (1206) (1 64_’0 2) (05i03) (04 *3%)
55 70 125 155 H e -
AmbiontTomperars 2B AT -};gfbogf .022+.014 | .031+.008
For resistors operated at an ambient = (1206) o (0.55+0.35)| (0.8+0.2)
temperature of 70°C or higher, the 2E 102+.008
power shall be derated in accordance ot a0 2 20 40 60 80 {100 120 140 |160 (1210) (2.6+0.2) 016 4'88‘81
with the above derating curve. e Terminal Part Tomperature 0 0
cc) 2H 0.4 +U.2)
. ) ) 0.1’ | .024+.004
When the terminal part temperature of the resistor exceeds the rated terminal part (2010) .197+.008 | .098+.008 (0.6+0.1)
temperature shown above, the power shall be derated according to the derating curve. W2H * (5.0+0.2) (2.5+0.2) 026+.006 T
Please refer to “Introduction of the derating curves based on the terminal part temperature” (2010) .02+.012 (0.65;&). 15)
on the beginning of our catalog before use (0.5+0.3) 003
3A * .016 .:004
*Parentheses indicate EIA package size codes. (251 2) .248+.008 | .122+.008 0.4 fgg)
* RK73H 2H, 3A and 3A2 are also still available (different “d” dimensions = 0.4 +0.2/-0.1mm) W3 3A2* (6.3+0.2) (3.140.2) .0261.606
- - - (2512) (0.65+0.15)
ordering information
[RK73H | | 2B | | | | T | | D | [ 1003 | [ F |
T si Characteristi Termination Packagi Nominal Tol
ype ize aracteristics Material ackaging Resistance olerance
1F 1H Nil:Standard T: Sn TX: 4mm width - Imm pitch plastic embossed 3 significant D: £0.5%
1E, 1J A: Heat shock G: Au * TBL - TCM: 2mm pitch press paper * figures + 1 F: +1%
2A, 2B resistance * (L:Sn/Pb*) TPL - TP: 2mm pitch punch paper muIanI{er
2E *2 With type A only T is available as the TD: 4mm pitCh punCh paper dR -Indllcates
W2H terminal surface material TE: 4mm pitch plastic embossed ecimal on
W3A *3 Products with gold plated electrodes are Other non-standard reel sizes available value <100Q
also available with 1E, 1J and 2A types i ’ The terminal surface material lead free
2H, 3A (10Q~1MQ), so please consult with us contact factory for other options is standard
W3A2 *4 With type 1F, 1H, W2H, W3A, W3A2 only T is available as the terminal surface material 1';5 s fann:r : . " Kagi
*5 Standard taping specification of 1H is TCM. Previously available“TC(10,000pcs/Reel)”is not recommended Ior Y efr in orAma |0|:j.onApac aging.
for new designs. please refer to Appendix
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/03/23
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RK73H

precision 0.59o, 1% 0 tolerance
thick film chip resistor

KOA SPEER ELECTRONICS, INC.
applications and ratings

Rated Rat?d Resistance Range m m D g
DesiF;ar:;tion ;::ivne; A.::g:ie"t Teg;:]:al (;ig;lfk) D£0.5% F+1% v‘\llolrking Overload Temperature
p. Tomp) E-24, E-96 E-24, E-96* oltage Voltage Range
R('ggygf 0.03W — 200 = 100KE2 - ZMT 20v 30v -55°C to +125°C
+250 — 10Q - 91kQ
By ~ ~ *
S T Toeh
+100 10Q - 1IMQ 10Q - IMQ
R'((o%g;E 0w +200 _ 1.0Q - 9.76Q, 1.02MQ - 10MQ v
01w +100 1.02kQ - IMQ 1.02kQ - IMQ 100V
RK73H1J +200 — 1.02MQ - 10MQ 5y
(0603) +100 10Q - 1kQ 10Q - 1kQ
0.125W +200 = 1.0Q-9.76Q
+100 100 - IMQ 10Q - IMQ
RI&%@%A 0.25W +200 — 1.0Q - 9.76Q 150V 200V
+400 — 1.02MQ - 10MQ
+100 100 - 1MQ 100 - IMQ
Rl(‘172?;)*g|3 0.25W 7o°c 125°C +200 — 1.0Q - 9.760, 1.02MQ - 5.6MQ
+400 = 5.62MQ - 10MQ -55°C to +155°C
+100 10Q - IMQ 100 - IMQ
R'(‘17231'3E 0.5W £200 — 1.00 - 9.760, 1.02MQ - 5.6MQ 200V 400V
+400 — 5.62MQ - 10MQ
+100 10Q - 1IMQ 10Q - IMQ
RK75(";:JV1V3)H/2H 0.75W +200 = 1.0Q - 9.76Q, 1.02MQ - 5.6MQ
+400 = 5.62MQ - 10MQ
+100 10Q - IMQ 10Q - IMQ
RK71(*‘;5V1V§)N3A 1.0W +200 — 1.0Q - 9.76Q, 1.02MQ - 5.6MQ 200V 400V
+400 — 5.62MQ - 10MQ
+100 100 - IMQ 10Q - IMQ
RKg;V;’)?'AZ 2.0W 95°C +200 = 1.0Q - 9.76Q, 1.02MQ - 5.6MQ 200V 400V
+400 = 5.62MQ - 10MQ

Rated voltage = VPower rating x resistance value or max. working voltage, whichever is lower

*The nominal resistance value for RK73H1F (10Q=R=2MQ) and RK73H1H (1Q=R=9.1Q, IMQ=R=10MQ) is E24.

If any questions arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature,” please give priority to the “Rated Terminal Part Temperature.”
Prior to use and for more details refer to “Introduction of the derating curves based on the terminal part temperature” in the beginning of the catalog.

While using under high power, the temperature of the product may increase depending on the condition of heat dissipation from PCB.

Be sure to check the terminal part temperature as well as precautions to use on delivery specification before use.

environmental applications

Temperature Rise
RK73H 1F-1J

One-Pulse Limiting Electric Power
RK73H 1F-2A

RK73H 2A-2E RK73H W2H-W3A2 RK73H 2B-W3A2
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Power Rating Power Rating
(%) (%)

0o 75 100 001 01 1 10 10

P Rati
owe(r%)a ing Pulse Duration Pulse Duration
(ms)

. . Measurement condition (®: Hot spot The maximum applicable voltage is equal to the max. overload voltage. Please ask us about
Regarding the temperature rise, the value of the temperature oo temperature: 25° . " - - -
varies per conditions and board for use since the temperature  pes: FR4: = 1 6mm @:Terminal  the resistance characteristic of continuous applied pulse. The pulse endurance values are not
is meaZure d under our measuring conditions. P Cu foil thickness: 35um assured values, so be sure to check the products on actual equipment when you use them.
Performance Characteristics

Requirement AR (%+0.1Q)
Parameter Limit Typical Test Method
Resistance Within specified tolerance — 25°C

T.CR. Within specified T.C.R. — +25°C/-55°C and +25°C/+125°C

Overload (Short time)

+2%

+1%: 1F; £0.5%: Others

Rated Voltage x 2.5 for 5 seconds (1E, 2B, W3A2: Rated Voltage x 2 for 5 seconds)

Resistance to Soldering Heat

+1%: 1F ~ W3A2 (10Q<R<1MQ);
+3%: 1H ~ W3A2 (R<10Q, R>1IMQ)

+0.5%: 1F ~ W3A2 (10Q<R<1MQ);
+1%: 1H ~ W3A2 (R<10Q, R>1IMQ)

260°C + 5°C, 10 seconds + 1 second

Rapid Change of Temperature

+1%: 1F, Characteristic (A)
Heat Shock Resistance
+0.5% Others

+0.5%: 1F, Characteristic (A)
Heat Shock Resistance
+0.3% Others

Characteristic (Nil) Standard: -55°C (30 minutes), +125°C (30 minutes),
100 cycles

Characteristic (A) Heat Shock Resistance: -55°C (30 minutes), +125°C
(30 minutes), 1000 cycles

Moisture Resistance

+2%: 1J, 2A, 2B
+3%: Others

+0.75%: 1J, 2A, 2B; +1.5%:1F,
+1%: Other

40°C + 2°C, 90%-95% RH, 1000 hours, 1.5 hr ON,
0.5 hr OFF cycle

Endurance at 70°C

+2%: 1J, 2A, 2B; +3%: Others

+0.75%: 1J, 2A, 2B; ¥1%: Others

70°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle

High Temperature Exposure

+1%

+0.5%: 1F
+0.3%: Others

+125°C, 1000 hours: 1F; +155°C, 1000 hours: 1E, 1H,
17, 2A, 2B, 2E, 2H/W2H, 3A/W3A/W3A2

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

2/06/24
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RK73Z

KOA SPEER ELECTRONICS, INC.

zero ohm jumper chip resistor

features

——

COMPLIANT

» Wide lineup from 01005 to 2512 size

* Excellent heat resistance and weather resistance, because
of the use of glaze thick film as resistive film

* Suitable for both flow and reflow solderings

* Products with lead-free terminations meet EU RoOHS
requirements. EU RoHS regulation is not intended for
Pb-glass contained in electrode, resistor element and glass.

* AEC-Q200 Tested: 0201(1H), 0402(1E), 0603(1J),

0805(2A), 1206(2B), 1210(2E), 2010(2H/W2H), 2512(3A/W3A)
dimensions and construction

Type Dimensions inches (mm)
L (Inch Size Code) L w c d t
7 > 7 ° 1F .016+.0008 | .008+.0008 | .004+.001 | .004+.001 | .005+.0008
. 4+0. .240. .10+0. . 110. .13+0.
/ (01005) (0.4£0.02) | (0.240.02) | (0.10£0.03) | (0.114+0.03) | (0.13£0.02)
w 1H .024+.001 | .012+.001 | .004+.002 | .006+.002 | .009+.001
/ < (0201) (0.6+0.03) | (0.3£0.03) | (0.140.05) | (0.15+0.05) | (0.23+0.03)
n
T/ e /, < Plating 1E oo 008+.004 | 01705
t N ting (0402) 0397002 | .02+.002 | (©2£0.1) | (0.25%0%) | 014+.002
0.1 .5+0. .35+0.
L — 1E AT (L.0G35) | (052005 5100 | orzx.o06 | (035009
F—d—{ Protective Resistive Inner (0402) (0.25+0.1) | (0.3+0.15)
Coating Film Electrode
i 1J .012+.004 | .012+.004
eramic (0603) .063+.008 | .031+.004 | (0.3+0.1) | (0.30.1) | 018+.004
1J AT (1.640.2) (0.8£0.1) | 014+.006 | .02+.008 | (0.45+0.1)
Derating Curve (0603) (0.35£0.15) | (0.5%0.2)
w0l For resistors operated at an 2A 016+.008 | 0127003 | .02+.004
wll N ambient temperature of 70°C (0805) 079+.008 | .049£.004 | (04£0.2) | (03+02) | (05+0.1)
=N I , i 2.040.2 1.2540.1 ‘
£ ool | \ gre%téor\;teec?lﬁuargigtrg;?]ré% 32?}.'" 2A AT ( ) ( ) .018+.010 | .024+.008 | .022+.004
3 ooy 1 : (0805) (0.45£0.25) | (0.610.2) | (0.55+0.1)
£ ol | AN | the above derating curve.
£ ! 2B 02+.012 | 016 7553
= ol | \ P :
“ [ (1208) 063+.008 | (0.5£0.3) | (9.4+02)
ol I (1.640.2) 01
-605‘5 40 20 0 20 40 60 7‘080 100 125)2‘5 1401;5 2B AT .126+.008 .022+.014 | .031+.008
i Ambiem'(l:gcr;lperature (1206) (3.240.2) (0.55+0.35) (0.8+0.2)
wof7 For resistors operated at a terminal (12'150) '%%fbogf 016 +008
| |'\ part temperature of described for — ' +-<)0204
="l g e \ each size or above, a power rating (2%';'0) 1975008 | 098+.008 (0.4797) .052be?4
ool =l shall be derated in accordance with A37E. 098, 0.6+0.1)
| | . W2H * (5.0+0.2) (2.5+0.2) 026+.006
2,00 | the derating curve. PGy
g “of ] . ) (2010) 02+.012 | (0.65+0.15)
= | | Please refer to “Introduction of the (0.5+0.3) 016 +008
il I derating curve based on the 3A P20 004
o 2o o w0 s w e s terminal parttemperature” in the B 248+.008 | .122+.008 0497
o Terminal Pa!:tcTemperature 7 beglnmng of our CataJOg before use. W3A "1 (6.3+0.2) (8.10.2) .026+.006
e (2512) (0.65+0.15)
Dr'der‘lng information 1 RK73Z 2H and RK73Z 3A are also still available (different “d” dimensions = 0.4 +0.2/-0.1mm)
| Rk73z | | 2B | | | | T | | D
Type Size Characterisitics Te&n;;gzt;:)n Packaging
1F 2E Nil: Standard T: Sn TX: 4mm width - Imm pitch plastic embossed
1H W2H A: Heat shock G: Au * TBL - TCM: 2mm pitch press paper **
1E W3A resistance ** (L:Sn/Pb **) TPL - TP: 2mm pitch punch paper
1J 2H *2 With type A only T is available as the terminal surface material. TD: 4mm p_ItCh punc'h paper
2A 3A *3 Products with gold plated electrodes are also available with TE: 4mm pitch plastic emk_)ossed )
2B 1E, 1J and 2A types (10Q~1MQ), so please consult with us. Other non-standard reel sizes available, contact

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

*4 With type 1F, 1H, W2H, W3A, W3A2 only T is available as
the terminal surface material.

For further information on packaging, please refer to Appendix A

factory for other options

*5 Standard taping specification of 1H is TCM. Previously available
“TC (10,000pcs/Reel)” is not recommended for new designs

11/03/23
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= ® RK732Z
=0\

zero ohm jumper chip resistor
KOA SPEER ELECTRONICS, INC.

applications and ratings

. Rated Maximum Maximum Overload . Operating
De siP?::ti - R?:f: le\rmaz:sgt Terminal Part Continuous Current @ 70°C r\': as)i(:t‘:rll?e Temperature
9 P Temperature Current @ 70°C (for < 1 second) Range
RK73Z1F — 0.5 Amps 1.0 Amp Max. -55°C to +125°C
RK73Z1H 0.5 Amps 1.0 Amp Max.
RK73Z1E
RK73Z1J 1.0 Amps 2 Amp Max.
70°C 50mQ
RK73Z2A 125°C 2.0 Amps 5 Amp Max. -55°C to +155°C
RK73Z2B
RK73Z2E
RK73Z2H/W2H 2.0 Amps 10 Amp Max.
RK73Z3A/W3A

environmental applications

One-Pulse Limiting Electric Power

RK73Z 1H-2A RK73Z 2B-W3A

100 1000
= =
= =
[ [
$ 1 N 8 b
% % \\\ \\\
2 2 100
1%} 1%}
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w w
2 2 Nt v
: : Sl ST wer
] 3 10 H
[ [
0 K
& g X 2E
g ¢ 1SS
c c N
<] <] N 28

0.01 1

0.001 0.01 0.1 1 10 100 1000 0.001 0.01 0.1 1 10 100 1000
Pulse Duration Pulse Duration
(ms) (ms)

Please ask us about the resistance characteristic of continuous applied pulse.
Please calculate One-Pulse Limiting Electric Power using upper limit of resistance (50mQ or 100mQ) for applied current.
The pulse endurance values are not assured values,so be sure to check the products on actual equipment when you use them.

Performance Characteristics

Requirement
Parameter Limit Typical Test Method
. 50mQ Max. 15mQ Max. o
Resistance after the test after the test 25°C
Overload (Short time) :f?;]%éw{aexs't ;ﬁg%gﬂgt Maximum overload current for 5 seconds , 1 cycle
) 50mQ Max. 15mQ Max. R R
Resistance to Solder Heat after the test after the test 260°C + 5°C, 10 seconds + 1 second
Characteristic (Nil) Standard: -55°C (30 minutes), +125°C (30 minutes), 100 cycles
Rapid Change of Temperature 50mQ Max. 15mQ Max. Characteristic (A) Heat Shock Resistance: -55°C (30 minutes), +125°C
after the test after the test ;
(30 minutes), 1000 cycles
. . 100mQ Max. 18mQ Max. o o
Moisture Resistance after the test after the test 40°C £ 2°C, 90%-95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
o 100mQ Max. 18mQ Max. o o
Endurance at 70°C after the test after the test 70°C £ 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
Hiah T ture E 100mQ Max. 15mQ Max. +125°C, 1000 hours: 1F
Igh Temperature Exposure after the test | after the test | +155°C, 1000 hours: 1H, 1E, 1J, 2A, 2B, 2E, W2H/2H, W3A/3A

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 4/26/22
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RK736G

thick film 0.2509/o, 0.59|0, 1%/o0 tolerance, 50ppmI°C
chip resistor

RobIS

COMPLIANT

- Oa\

KOA SPEER ELECTRONICS, INC.

features

» Metal-glaze thick film resistor for surface
mounting

» High precision resistor with T.C.R. of £50 ppm/°C and
tolerance of £0.25%, £0.5% or 1%

* Suitable for both flow and reflow solderings

* Products with lead-free terminations meet EU RoOHS
requirements. EU RoHS regulation is not intended for
Pb-glass contained in electrode, resistor element and glass.

* AEC-Q200 Tested

dimensions and construction Type Dimensions inches (mm)
(Inch Size Code) L w c d t
/éc L 54/

2 an 1H .024+.001 | .012+.001 | .004+.002 | .006+.002 | .009+.001
7 / (0201) | (0.6+0.03) | (0.3+0.03) | (0.1£0.05) |(0.15:0.05) | (0.23+0.03)

.002

W . 1E .008+.004 | -01 004
T/ = Plating (0402) | 0397557 | 02+ 002 | (020D | (0.250%) | 014+.002
t - ) i (1.0 01 ) | (0.520.05) ——(0.35£0.05)

Plating 1E AT 0 s .01%.004 |.012+.006

| 25%0. 34015

T : I (0402) (025:0.1) | (0.3£0.15)

] Contng Fim>™® Blactrode 1J .012+.004 | .012+.004
Ceramic (0603) | 063+.008 | .031+.004 | (0-3+0.1) | (0.3+0.1) | 018+.004
Substrate 1JAT | (1.6£0.2) | (0.8+0.1) [ 014+.006 | .02+.008 | (0.45+0.1)

(0603) (0.3520.15)| (0.5+0.2)

012 +008
2A .016+.008 -004 | .02+.004
(0805) | 079:.008 | .049x.004 | (04£02) | (0.3792) | (0-5+0.1)

.040. 2510.

2A AT (2020.2) | (125%0.1) 70 157610 | .0242.008 | .022£.004
(0805) (0.45+0.25)| (0.6+0.2) | (0.55+0.1)

2B 024012 | 016 755
(1206) | 126+.008 | .063+.008 | (0-540.3) | (0.4%02) | .024+.004
(3.240.2) | (1.6+0.2) : (0.6+0.1)

2B AT .022+.014 | .031+.008

(1206) (0.55+0.35)| (0.8+0.2)

Derating Curve

l\

=

For resistors operated at a terminal part
temperature of described for each size or
above, a power rating shall be derated in
accordance with the above derating curve.
Please refer to “Introduction of the derating
curve based on the terminal part temperature”
in the beginning of our catalog before use.
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ordering information

[RK73G | [ 10 | | | | T | | TD | [ 1003 | | F
T si Characteristi Termination Packadi Nominal Tol

ype ize aracteristic Material ackaging Resistance olerance
1H Nil: Standard T: Sn TCM: 2mm pitch press paper ** 3 significant C: +0.25%
1E A: Heat shock (L:Sn/Pb*?) TPL - TP: 2mm pitch punch paper figures + D: +0.5%
1J resistance ** TD: 4mm pitch punch paper 1 T_UIt'PI'er F: +1%
2A TE: 4mm pitch plastic embossed R" indicates

decimal on

2B *1 With type A, only T is available as the terminal surface material. *3 Standard taping specification value <100Q

*2 With type 1H, only T is available as the terminal surface material.

The terminal surface material lead free is standard.

For further information on packaging, please refer to Appendix A

of 1H is TCM. Previously available
“TC (10,000pcs/Reel)” is not
recommended for new designs

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.
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VEZ:ZOA\(@ thick film 0.2

RK7306

KOA SPEER ELECTRONICS, INC.

applications and ratings

500, 0.59%/0, 190 tolerance, SOppmMI°C

chip resistor

. Absolute | Absolute
Part Power Aﬁal:?ednt T;?rtl?:al ( Tgﬁc) New Resistance Range Maximum | Maximum
Designation* Rating S Part Temp p',\’n -t E-24, E-96 | E-24,E-96 | E-24,E-96 | Working | Overload
i i " | (C%0.25%) | (D#0.5%) (F£1%) Voltage | Voltage
L 05W — 1000 - IMO*|100Q - IMQ*| 25V 50V
(0201)
RK73G1E
(0402) .10W 50V 100V
RK73G1J .
(0603) o e 125 =0 100Q - IMQ | 10Q - 1MQ | 10Q - IMQ i o
RK73G2A ) i i
(0805) .125W 150V 200V
RK73G2B
(1206) 25W 200V 400V

Operating Temperature Range: -55°C ~ +155°C
* Parentheses indicate EIA package size codes.

environmental applications

Temperature Rise

RK73G 1E-1J
60
—~ 50
e 7
ﬁ 40 ,/
4
/
e yi 2
£ 7z /
S /
S 5 P
o 77
£ / e
H / -
Lt o
/A
v G
0

Power Rating
(%)

Temperature Rise (°C)

RK73G 2A-2B

Power Rating

(%)
Regarding the temperature rise, the value of the temperature
varies per conditions and board for use since the temperature
is measured under our measuring conditions.

Performance Characteristics

Measurement condition
Room temperature: 25°C
PCB: FR-4t = 1.6mm
Cu foil thickness: 35pm

(D: Hot spot

** RK73G1H available in E-24 decade values only

One-Pulse Limiting Electric Power
RK73G 1H-2B

=
1]
3

2B

i

MR 1
1
\1H

1000

2A

One-Pulse Limiting Electric Power (W)

0.1 1 10 100

Pulse Duration

The maximum applicable voltage is equal to the max. overload voltage. Please
ask us about the resistance characteristic of continuous applied pulse. The pulse
endurance values are not assured values,so be sure to check the products on
actual equipment when you use them.

(@: Terminal

Requirement AR *(%+0.1Q)

Rapid Change of Temperature

1%: Characteristic
(A) Heat Shock

Parameter Limit Typical Test Method

. Within specified o
Resistance tolerance — 25°C
TCR. W'””? épsc'f'Ed — 1H: +25°C/+125°C, 1E, 1J, 2A, 2B: +25°C/-55°C and +25°C/+125°C

. Rated Voltage x 2.5 for 5 seconds

Overload (Short time) £2% *0.6% (1E, 2B: Rated Voltage x 2 for 5 seconds)

. +1%: 1H, +£0.4%: o o
Resistance to Solder Heat +1% 1E, 1J, 2A. 2B 260°C * 5°C, 10 seconds * 1 second

+0.5%: +0.3%: o . .
Characteristic (Nil) | Characteristic (Nil) | Characteristic (Nil) Standard -55°C (30 minutes), +125°C (30 minutes),
Standard Standard 100 cycles

0.5%: Characteristic

(A) Heat Shock

Characteristic (A) Heat Shock Resistance -55°C (30 minutes), +125°C
(30 minutes), 1000 cycles

Resistance Resistance
0/ 0/
Moisture Resistance i%rg%]fJiﬁAiéB Zié)fiﬁ%linfE 40°C * 2°C, 90%-95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
R +2%: 1J, 2A, 2B | £0.6%: 1J, 2A, o o
Endurance at 70°C +3%: 1H, 1E 2B: +1%: 1H, 1E 70°C £ 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Exposure +1% +0.6% +155°C, 1000 hours

For Surface Temperature Rise Graph see Environmental Applications. Additional environmental applications can also be found at www.koaspeer.com

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

11/17/23
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high reliability chip resistors

RolIS

COMPLIANT

- Oa\

KOA SPEER ELECTRONICS, INC.

features

» Metal-glaze thick film resistor for
surface mounting

* High precision resistor with T.C.R. +25x10%K
and tolerance +0.1%

* High reliability with AR of £0.2% and +0.5% in the reliability test
* Suitable for both flow and reflow solderings

* Products with lead-free terminations meet EU RoHS
requirements. EU RoHS regulation is not intended for
Pb-glass contained in electrode, resistor element and glass.

* AEC-Q200 Tested

dimensions and construction

Ao S~ Type Dimensions inches (mm)
; / (Inch Size Code) L w c d t
w 004 1002
/ / sn 1E 039 “505 | .020+.002 | .008+.004 | 010 o5 | 014,002
e L Plating (0402) | (10:01) | (05:0.05) | (0.2:0.0) | (025 102) |(0.35%0.05)
Ni - -
! Plating 1J .063+.008 | .031+.004 | .008+.004 | .012+.004 | .018+.004
T , | (0603) | (1.6:0.2) | (0.8+0.1) | (0.2+0.1) | (0.3x0.1) | (0.45+0.1)
Fd— potee | Bgiie g,
Y i 2A .079+.008 | .049+.004 | .010+.006 | 012 “004 | 020+.004
Ceramic (0805) | (2.0£0.2) | (1.2580.1) |(0.25+0.15)| (0.3+02) | (0.5:0.1)
016 +.008
2B 126+.008 | .063+.008 | .014+.006 | ‘016 “00a | 024+.004
(1206) | (32+0.2) | (16+0.2) |(0.35+0.15)| (0.4*02) | (0.6:0.1)
Derating Curve
100 100
| |
| N | )
. 5or | _ o |
o [
3 60 : : 3 60 : :
R | 2 |
g f] I &:40 I I
= ) | = |
20| 1 20| I
ol | oLl |
-60* -40 -20 O 20 40 60 80* 100 120 140 * -60* -40 -20 O 20 40 60 *
70

80 100 120 140 *
-55 85 155 -55 155

Ambient Temperature
Ambient Temperature (°C)
(°C)

For resistors operated at an ambient temperature of 85°C or above,
a power rating shall be derated in accordance with the derating curve.

For resistors operated terminal part temperature of described for each size or
above, a power rating shall be derated in accordance with the derating curve.
Please refer to “Introduction of the derating curve based on the terminal part
temperature” in the beginning of our catalog before use.

ordering information

| Rs73F | | 1J | | T | | D | | 1002 | | B |
T Power Termination Pk Nominal Tol
ype Rating Material acKaging Resistance ClEEEE
RS73F 1E: 0.125W T: Sn TD: 4mm pitch punched paper 4 digits B: +0.1%
RS73G 1J: 0.2W TPL-TP: 2mm pitch punched paper C: +0.25%
2A: 0.25W For further information on packaging, D: +0.5%
e please refer to Appendix A T
2B: 0.33W F: +1%

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 7/25/23
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high reliability chip resistors
KOA SPEER ELECTRONICS, INC.

applications and ratings

Part Power ARa';edt TRated | TR Resistance Range* I\c\a;xirl:lum l\gaxillnun:; TOperating
. 0 5 mbien ermina Dy o o, o, o orking verloa emperature
Designation | Rating X 10¢/K)| B*0.1% | C+0.25% | D%0.5% Ft1%
Temp. |Part Temp. ( ) E-24, E-96 | E-24, E-96 | E-24, E-96 | E-24, E-96 Voltage Voltage Range
RS73F1E (0402) 25" | 300Q- | 300Q- | 300Q- | 300Q -
RS73G1E (0402)| 150 | 100kQ | 1MOQ MO MO [ 100v
RS73F1J (0603) +25%1 100 - 100 - 100 - 100 -
2w 750 1MQ 1MQ 1MQ 1MQ 100v 150v o
RS73G1J (0603) 85°C +125°C + -55°C to
RS73F2A (0805)| . +25+1 100 - 100 - Loy 200V +155°C
RS73G2A (0805)| +50 3MQ 6.8MQ 100 - 10Q -
RS73F2B (1206)| . +251 100 - 100 - 10MQ 10MQ
RS73G2B (1206)| +50 5.1MQ 5.1MQ 200V 400v

Rated voltage = VPower rating x resistance value or max. working voltage, whichever is lower
* Measurement Temperature: +25°C/+125°C. Cold T.C.R. (-55°C/+25°C) is -50~+25x10°/K 2 Please inquire about E-192

If any questions arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature,” please give priority to the “Rated Terminal Part Temperature.”
Prior to use and for more details refer to “Introduction of the derating curves in the terminal part temperature” in the beginning of the catalog.

environmental applications

Temperature Rise One-Pulse Limiting Electric Power
RS73 1E-1J RS73 2A-2B ' . =
70 100 Regarding the temperature rise, 5:
=] the value of the temperature varies g
~ 60 ) ~ - -z | per conditions and board for use &
%) 4 € O 80 N . . o
< / < / --z0|  since the temperature is measured 5
8 50 4 @ 7="22] under our measuring conditions. 2
2 2 4,
& 4 2 © 60 / 7 2
o % e 42 Measurement condition ]
2 % 32 /,’ 1 Room temperature: 25°C E
& 30 2° © 40 7 PCB: FR-4t = 1.6mm -
o ¢ ° /‘ Cu foil thickness: 35pm @
220 i 2 v o &
E / a E | : Hot spot <
H Y. @ 20 o / (: Terminal S
F 10— = /4 o
lr a 4 I
g Pulse Duration
0 25 50 75 100 0 25 50 75 100 . . "
Power Rating Power Rating The maximum applicable voltage is equal to the max. overload
(%) (%) voltage. Please ask us about the resistance characteristic of

continuous applied pulse. The pulse endurance values are not
assured values, so be sure to check the products on actual
equipment when you use them.

Performance Characteristics

Requirement AR *(%+0.05Q)
Parameter Limit Typical Test Method
Resistance Within specified tolerance | — 25°C
T.C.R. Within specified T.C.R. — +25°C/-55°C and +25°C/+125°C
Overload (Short time) +0.2% +0.03% Rated Voltage x 2.5 for 5 seconds
Resistance to Solder Heat +0.2% +0.1% 260°C £ 5°C, 10 seconds + 1 second
0.2: 1E (300Q<=R=<20kQ) 0.05: 1E (300Q<R<20kQ)
Rapid Change of Temperature %JA(lz(l)BQ(ig(S)g\FAQS%OMQ) ;i(%g?fgéiggom) -55°C (30 minutes), +125°C (30 minutes), 1000 cycles
0.4: others 0.2: others
0.2: 1E (300Q=R=<10kQ) 0.04: 1E (300Q<R<10kQ)
DUMR2000) | IR | ez s R 000, 15 O
0.4~0.5: others 0.08: others
0.2: 1E (300Q<R=<20kQ) 0.05: 1E (300Q<R<20kQ)
Endurance at 85°C %JA(lng(ig(S)g\FﬂeS%OMQ) %i%g?fg;iyg)olwo) 85°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
0.4: others 0.2: others
0.2: 1E (300Q<=R<10kQ) 0.1: 1E (300Q<R<10kQ)
High Temperature Exposure %i%g?fggiggi%km %i%gc()fg;szggll(ggko) +155°C, 1000 hours
0.4~0.5: others 0.2~0.3: others
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/17/23
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RN73H

long term precision thin (metal) film flat chip
resistors (high reliability, for automotive)

RolIS

COMPLIANT

O N\

KOA SPEER ELECTRONICS, INC.

features
* High reliability with AR of +0.1% in the
long-term reliability test
* Endurance at 85°C (3,000h): AR of £0.1% in Standard Mode
e Operating temperature range ~155°C
» Rated ambient temperature: 85°C
« High precision type £0.05% is available
* Low current noise
* High reliability and high stability at elevated temperatures
» Improved moisture resistance by glass passivation layer
« Sulfur resistance verified according to ASTM B 809-95
» Products meet EU RoHS requirements
* AEC-Q200 Tested

dimensions and constr-uction

Type Dimensions inches (mm)
(Inch Size Code) L w c d t
ey /* c> 1E 039708 | 020:002 | .010:004 | 01058 | 014+.002
A (0402) (1.0 ng) (0.5+0.05) (0.25+0.1) (0.25 +g?5) (0.35+0.05)
1J .063+.008 | .031+.004 | .012+.004 | .012£.004 | .018+004
) (0603) (1.60.2) (0.80.1) (0.3+0.1) (0.3+0.1) (0.45£0.1)
7 Platlng 008
A 2A .079£.008 | .049£.008 | 016+.008 | -012 Zgos .02+.004
t H Blating (0805) (20:02) | (125802) | 04020 | (302 | (0550.0)
2B .063+.008 + 008
Fd E{,";ﬁﬁ"ve Eleni'St'Ve e ode (1206) 126,008 | (1.6:0.2) 02£.012 | 0167005 | .024+.004
9 2E (3.240.2) 098+.008 (0.5£0.3) 0492) (0.6+0.1)
Ceramic (1210) (2.5+0.2) !
Substrate
Derating Curve
100 T \ 100 : % [ 4“6 :\ 100 : :\
T T 1
80 : : = 80 : 1E190“C)/ /:? . 80 : :\
§ b : $ N =T g B :
S T T [ °¢ 1
& 603 i A\ g6 B2 e TIRG \ 560 ; AN
e I 2 " J
£ 40 [+ : = 40 |+ TIEEA\ 340 A
o ' 1 \ 29 ' o o 1 1
= 0 T S il |l \F S i
= g0 | 0 20 Sl 20 |5 v
1 1 \ [l [ \ [ 1 \
1 1 1 [0 1 \ [ 1 \
0L 1 0L il 0L M \
60 40 20 0 20 40 60 80 100 120 140 1160 -60' 40 20 0 20 40 60 80 ''100'120 140 '160 60} -40 -20 0 20 40 60 80 100! 120 140 1160
-55 85 155 -55 9095110 155 -55 105 155

Ambient Temperature

For resistors operated at an ambient temperature of 85°C or above, a
power rating shall be derated in accordance with the above derating curve.

(°C)

ordering information

Terminal Part Temperature (Standard Mode)

(°C)

Terminal Part Temperature (Power Mode)

(°C)

When the terminal part temperature of the resistor exceeds the rated terminal

part temperature shown above, the power shall be derated according to the

derating curve.Please refer to “Introduction of the derating curves based on
the terminal part temperature” on the beginning of our catalog before use.

[ RN73H | | 2B | | T | | D | | 1002 | | B 25 |
T . Termination Packagi Nominal Resistance T.C.R.
ype Size Material ackaging Resistance Tolerance (PpPm/°C)
1E T. Sn TP: 0402 only: 7" 2mm pitch 3 significant A: £0.05% 05
1J G: Au (1E, punched paper figures + B: +0.1% 10
oA 1J only) TD: 0603, 0805, 1206, 1210: }RT!J'EP"etr C:+0.25% o5
7" 4mm pitch punched Inaicates .
2B baper piichp decimal on D: +0.5% 50
- 0,
2E TE: 0805, 1206, 1210: value <100Q F: +1.0% 100
7" embossed plastic
For further information on packaging,
please refer to Appendix A
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/4/24
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o \ RN73H
— A long term precision thin (metal) film flat chip

KOA SPEER ELECTRONICS, INC. resistors (high reliability, for automotive)
applications and ratings
Part Power | Rated Rated T.C.R. Resistance Range (Q) Maximum | Maximum
Designation Rating | Ambient | Terminal | (ppm/°C) E-24, E-96, E-192* Working | Overload
@85°C | Temp. |PartTemp.| Max. |(A+0.05%)| (B0.1%) | (C#0.25%)| (D#0.5%) | (F£1.0%) | Voltage | Voltage
+5 — 220~10K — — —
o o +10 — 47~100k 47~100k 47~100k 47~100K
0.063W 85°C 90°C +25 — 47~300k 47~300k 47~300k 47~300K S0V 100v
RN73H1E +50 — 47~300K 47~300k 10~300k 10~300k
(0402) +5 — 220~10k — — —
T o o +10 — 47~100k 47~100k 47~100k 47~100K
NEW>| 0.1wW 85°C 105°C 5 — 47-300k | 47-300k | 47300k | 47-300K S0V 100v
+50 — 47~300k 47~300K 47~300K 47~300K
+5 100~59K 100~59K — — —
+10 47~59K 47~360K 47~360Kk 47~360K 47~360k
0.1W 85°C 95°C 125 47~59K 15~1IM 15~1IM 10~IM 10~IM 75V 150V
+50 = 15~1M 15~1M 10~1M 10~1IM
RN73H1J +100 - - — 10~IM 10~IM
0603 +5 100~59K 100~59K = = =
( ) . +10 47~59K 47~360k 47~360k 47~360k 47~360k
NEW>|0.125W 85°C 105°C +25 47~59k 47~1M 47~1IM 47~1IM 47~1IM 75V 150V
+50 = 47~1IM 47~1IM 47~1IM 47~1IM
+100 = — = 47~1IM 47~1IM
+5 100~100k 100~100k — — —
+10 47~100K 47~1IM 47~1IM 47~1IM 47~1IM
0.125wW 85°C 100°C +25 47~100k 15~1.5M 15~1.5M 10~1.5M 10~1.5M 150V 300V
+50 — 15~1.5M 15~1.5M 10~1.5M 10~1.5M
RN73H2A +100 — — — 10~1.5M 10~1.5M
0805 +5 100~100k 100~100k — — —
( ) . *10 47~100K 47~IM 47~IM 47~1IM 47~1IM
NEW>| 0.25W 85°C 105°C 25 47~100K 47~1.5M 47~1.5M 47~1.5M 47~1.5M 150V 300V
+50 — 47~1.5M 47~1.56M 47~1.5M 47~1.5M
+100 — — — 47~1.5M 47~1.5M
+5 100~300k 100~300k = = =
+10 47~300k 47~1IM 47~1IM 47~1IM 47~1IM
0.25W 85°C 110°C +25 47~300k 15~1M 15~1IM 10~1IM 10~1M 200V 400V
+50 — 15~1M 15~1IM 10~1IM 10~1IM
RN73H2B +100 — — — 10~1IM 10~1IM
1206 +5 100~300k 100~300k — — —
( ) X +10 47~300K 47~1IM 47~1IM 47~1IM 47~1IM
NEW>| 0.4W 85°C 105°C +25 47~300Kk 47~1IM 47~1IM 47~1IM 47~1IM 200V 400V
+50 = 47~1IM 47~1IM 47~1IM 47~1IM
+100 = = = 47~1IM 47~1IM
+10 100~510k 100~510k 100~510k 100~510k 100~510k
o o +25 51~510k 15~1M 15~1M 10~1IM 10~1M
0.25W 85°C 110°C 50 — 51N T5=IM To=IM T0=1M 200V 400V
RN73H2E +100 — — — 10~1IM 10~1M
(1210) +10 100~510k 100~510k 100~510k 100~510k 100~510k
T ° ° +25 51-510k 47~1IM 47~IM 47~1IM 47~IM
NEW> 0.5W 85°C 105°C 50 —- 1710 T7=IM 771N T7=1M 200V 400V
+100 — — — 47~1IM 47~1IM

* No marking on E-192 values. Operating Temperature: -55°C to +155°C. If any questions arise whether to use the “Rated Ambient Temperature”
or the “Rated Terminal Part Temperature” in your usage conditions, please give priority to the “Rated Terminal Part Temperature”.
T See the Performance Characteristics table below for use of the resistor in Power Mode

environmental applications - Performance Characteristics

Parameter Requirement AR & (%+0.05Q) Test Method
Limit Typical
Resistance Within specified tolerance — 25°C
T.C.R. Within specified T.C.R. — +25°C/+125°C: T.C.R. +5 (x10°K); +25°C/-55°C and +25°C/+155°C: others

Standard Mode: +0.05% +0.01% Rated Voltage x 2.5 or Max. overload voltage, whichever is less, for 5 seconds
1E, 1J: Rated voltage x 2.0 or Max overload voltage, whichever is less, for 5 seconds
2A, 2B, 2E: Rated voltage x 1.5 or Max overload voltage, whichever is less, for 5 seconds
Resistance to Solder Heat +0.05%** +0.01% | 260°C + 5°C, 10 seconds + 1 second
1E, 1J, 2A: -55°C (30 minutes) / +155°C (30 minutes), 1000 cycles 2B, 2E: -55°C (30 minutes),
+155°C (30 minutes), 500 cycles
85°C + 2°C, 85% * 5%RH, 1000 hours.
Moisture Resistance Standard Mode: +0.1%** 0.05% Rated voltage or Max working voltage, whichever is less.1.5 hr ON, 0.5 hr OFF cycle
Power Mode: +0.1%** +0.04% 85°C + 2°C, 85% + 5%RH, 1000 hours. Rated power x 0.1 or Max working voltage, whichever is less
Standard Mode: 0.1% +0.03% | Rated terminal part temp. + 2°C or Rated ambient temp. 85°C + 2°C, 3000 hours 1.5 hr ON, 0.5 hr OFF cycle

Overload (Short time) Power Mode: +0.05% +0.01%

Rapid Change of Temperature +0.1%** +0.02%

Endurance at 85°C

Power Mode: +0.2% +0.04% | Rated terminal part temp. + 2°C or Rated ambient temp. 85°C + 2°C, 3000 hours 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Exposure +0.1%** +0.05% | +155°C, 1000 hours
Precautions for Use ** Depends on resistance value, please contact KOA Speer for details.

The properly and electrostatically measured taping materials are used for the components, but attention should be paid to the fact that there is some danger the parts absorb on the top tapes to cause a failure in the mounting and the
parts are destructed by static electricity (1J, 2A, 2B, 2E: 1kV and more, 1E: 0.5kV and more at Human Body Model 100pF, 1.5kQ)) to change the resistance in the conditions of an excessive dryness or after the parts are given
vibration for a long time as they are packaged on the tapes. Similarly, care should be given not to apply the excessive static electricity when mounting on the boards.

lonic impurities such as flux etc. that are attached to these products or those mounted onto a PCB, negatively affect their moisture resistance, corrosion resistance, etc. The flux may contain ionic substances like chlorine, acid, etc.
while perspiration and saliva include ionic impurities like sodium (Na), chlorine (CI) etc. Therefore these kinds of ionic substances may induce electrical corrosion when they invade into the products. Either thorough washing or using
RMA solder and flux are necessary since lead free solder contains ionic substances. Washing process is needed, before putting on moisture proof material in order to prevent electrical corrosion.

The upper electrodes could be peeled off when a heat-resistant masking tape is attached to the mounted chip resistors and then detached from them. It is confirmed that the adhesiveness gets stronger due to the exposure to heat
under mounting. Accordingly, we recommend the use of masking tape be refrained. If the use of heat-resistant masking tape is unavoidable, please make sure that the adhesives on the tape do not directly come in contact with the product.
When high-pressure shower cleaning is implemented, there is a possibility of exfoliation of the top electrodes caused by the water pressure stress so please avoid the implementation.

If the implementation is unavoidable, then please evaluate the products beforehand.

For Surface Temperature Rise Graph see Environmental Applications. Additional environmental applications can also be found at www.koaspeer.com
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/4/24
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KOA SPEER ELECTRONICS, INC.

precision thin (metal) film flat chip resistors

Chigh reliability)

E ==
features R IU:I%
* High reliability with AR of +0.1% ~+0.25% Co ,\Q LIANT

in the long-term reliability test
» Endurance at 85°C (1,000h): AR of +0.1% in Standard Mode

 Operati

ng temperature range ~ 155°C

» Rated ambient temperature: 85°C

* High pr
* Low cu

ecision type £0.05% is also available
rrent noise

* Improved moisture resistance by high humidity protective coating
* Suitable for control circuits in various industrial equipment

* Sulfur resistance verified according to ASTM B 809-95
 Products meet EU RoHS requirements
* AEC-Q200 Tested
dimensions and construction Type Dimensions inches (nm)
(Inch Size Code) L w c d t
pase L P 1E 039746 | .020£.002 | .010+004 | 007G | 0145002
(0402) (1.0 0.5:0.05) | (0.25401) | (25005 | (0.35:0.05)
2 / 1J 063+.008 | .031+.004 | .012+.004 | .012+.004 | .018+.004
w sn (0603) (1.6+0.2) (0.8+0.1) (0.3+0.1) (0.3+0.1) (0.45+0.1)
iy ’ Plating 2A 079+.008 | .049:.008 | .016+008 | 012750 .02+.004
: H { Ni (0805) (2.0+0.2) (1.25+0.2) (0.4+0.2) 03+02) (0.5+0.1)
4 Plating -
S 2B 126+.008 | .063+.008 | .02+.012 016 083 | 024+.004
F d Protective | Resistive Inner (1206) (3.240.2) (1.6£0.2) (0.5£0.3) (0.4%92) (0.6£0.1)
Coating Film Electrode ;608
Ceramic 2E 126£008 | .098£008 | .02£012 | 016 Toos | .024:.004
Substrate (1210) (3.2+0.2) (2.5£0.2) (0.5£0.3) (0.402) (0.6+0.1)
Derating Curve
100 T ;\ 100 E % ‘ 0.6 :-\ 100 E :\
T T 1
80 : : o 80 : 15190°c)/ /:% Y : :\
§ L ! g K e o s n i
; ' ' 1 ¢ 11 1 1 1
& 60 : : \ & 60 A 2B, 2E (110°C) 0 . \\ g 60 . : \
3 : i TN TIEEAN N "\
® 40 + m 40 -+ e © 40 [+ T
[+ 1 1 \ o 1 o o 1 N
o T T ° T T[T = T T
= 0 : \ a0l i ;\( 20 14 : \
1 1 \ 1 o \ [l 1
oL : \ oi HIN \ oLa : \
60! -40 20 0 20 40 60 80! 100 120 140 160 60, -40 -20 0 20 40 60 80 ;;100;120 140 ;160 60, -40 -20 0 20 40 60 80 100} 120 140 160
-55 85 155 -65 9095110 155 -55 105 155
Ambient Temperature Terminal Part Temperature (Standard Mode) Terminal Part Temperature (Power Mode)

(°c)

For resistors operated at an ambient temperature of 85°C or above, a
power rating shall be derated in accordance with the above derating curve.

ordering information

(°C)

(°C)

When the terminal part temperature of the resistor exceeds the rated terminal
part temperature shown above, the power shall be derated according to the
derating curve. Please refer to“Introduction of the derating curves based on
the terminal part temperature”on the beginning of our catalog before use.

[ RN7T3R | | 2B | | T | | D | | 1002 | | B | [ 25 ]
T . Termination Packadi Nominal Resistance T.C.R.
ype Size Material 2elag iy Resistance Tolerance (pPM/°C)

1E T: Sn TP: 2mm pitch punched paper 3 significant A: +0.05% 05

13 TD: 4mm pitch punched paper figures + B: +0.1% 10

2A TE: 4mm pitch plastic embossed 1lel:1lgf)0||§res C: +0.25% 25

For further information on packaging, . . 0

2B please refer to Appendix A decimal on D:20.5% 50

2E value <100Q F: £1.0% 100
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/4/24
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precision thin (metal) film flat chip resistors

applications and ratings
Part Power | Rated Rated TCR Resistance Range (Q) Maximum | Maximum
LEIU Rating | Ambient | Terminal v E-24, E-96, E-192* Working | Overload
Designation @85°C | Tem Part Tem (x10¢/K
P: p- (A£0.05%) | (B0.1%) | (C+0.25%) | (D#0.5%) | (F+1.0%) | Voltage | Voltage
+10 — 47~10k 47~10k 47~10k 47~10k
0.063W 85°C 90°C 25 — 47~300K 47~300K 10~300k 10~300k 50V 100v
RN73R1E +50 — 47~300k 47~300k 10~300k 10~300k
(0402 R +10 — 47~10k 47~10k 47~10k 47~10k
W> 0.1W 85°C 105°C +25 — 47~300K 47~300K 47~300K 47~300K 50V 100V
+50 — 47~300K 47~300K 47~300K 47~300K
+5 100~59K 100~59K — — —
+10 47~59k 47~59k 47~59k 47~59Kk 47~59K
0.1W 85°C 95°C +25 47~59k 15~1M 15~1IM 10~1IM 10~1IM 75V 150V
+50 — 15~1M 15~1M 10~1IM 10~1IM
RN73R1J +100 — — — 10~1IM 10~1IM
(0603) +5 100~59K 100~59K — — —
. +10 47~59k 47~59k 47~59k 47~59Kk 47~59K
NEW> 0.125W 85°C 105°C +25 47~59k 47~1M 47~1M 47~1IM 47~1M 75V 150V
+50 — 47~1IM 47~1IM 47~1IM 47~1IM
+100 — — — 47~1IM 47~1IM
+5 100~100k 100~100K — — —
+10 47~100K 47~100K 47~100K 47~100k 47~100K
0.125W 85°C 100°C +25 47~100k 15~1.5M 15~1.5M 10~1.5M 10~1.5M 150V 300V
+50 — 15~1.56M 15~1.56M 10~1.5M 10~1.5M
RN73R2A +100 — — — 10~1.5M 10~1.5M
(0805) +5 100~100K 100~100K — — —
N +10 47~100K 47~100K 47~100K 47~100K 47~100K
NEW> 0.25W 85°C 105°C +25 47~100k 47~1.5M 47~1.5M 47~1.5M 47~1.5M 150V 300V
+50 — 47~1.56M 47~1.56M 47~1.5M 47~1.5M
+100 — — — 47~1.5M 47~1.5M
+5 100~300k 100~300k — — —
+10 47~300K 47~300k 47~300k 47~300k 47~300k
0.25W 85°C 110°C +25 47~300k 15~1M 15~1IM 10~1IM 10~1IM 200V 400V
+50 — 15~1IM 15~1IM 10~1IM 10~1IM
RN73R2B +100 — — — 10~1IM 10~1IM
(1206) +5 100~300k 100~300k — — —
. +10 47~300K 47~300k 47~300k 47~300k 47~300k
NEW> 0.4W 85°C 105°C +25 47~300k 47~1IM 47~1M 47~1IM 47~1M 200V 400V
+50 — 47~1IM 47~1IM 47~1IM 47~1IM
+100 — — — 47~1IM 47~1IM
+10 100~510k 100~510K 100~510K 100~510K 100~510k
o ° +25 51~510K 15~1M 15~1M 10~1M 10~1M
0.25W 85°C 110°C 50 —- T5=1M T5=IM T0=TM T0=IM 200V 400V
RN73R2E +100 — — — 10~IM 10~1IM
(1210) +10 100~510K 100~510K 100~510K 100~510K 100~510Kk
T ° o +25 51~510K 47~1IM 47~1IM 47~1IM 47~1IM
NEW> 0.5w 85°C 105°C +50 — 47~1IM 47~1IM 47~1IM 47~1IM 200V 400V
+100 — — — 47~1IM 47~1IM

Operating Temperature: -55°C to +155°C. Rated voltage = VPower rating x resistance value or max. working voltage, whichever is lower.
If any questions arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature” in your usage conditions,
please give priority to the “Rated Terminal Part Temperature”.

* No marking on E-192 values. 1 See the Performance Characteristics table below for use of the resistor in Power Mode

environmental applications = Performance Characteristics
Requirement AR * (%+0.05Q)

Parameter Limit Typical Test Method
Resistance Within specified tolerance — 25°C
T.C.R. Within specified T.C.R. — +25°C / +125°C: T.C.R. +5 (x10°K); +25°C / -55°C and +25°C / +155°C: others

Standard Mode: +0.05% +0.01% | Rated Voltage x 2.5 or Max. overload voltage, whichever is less, for 5 seconds

1E, 1J: Rated voltage x 2.0 or Max overload voltage, whichever is less, for 5 seconds
2A, 2B, 2E: Rated voltage x 1.5 or Max overload voltage, whichever is less, for 5 seconds

Resistance to Solder Heat +0.05%** +0.01% | 260°C + 5°C, 10 seconds + 1 second
1E, 1J, 2A: -55°C (30 minutes) / +155°C (30 minutes), 1000 cycles 2B, 2E: -55°C (30 minutes),
+155°C (30 minutes), 500 cycles

85°C + 2°C, 85% * 5%RH, 1000 hours
. 0/pr* o ) ) s
Moisture Resistance Standard Mode: +0.25% +0.07% Rated voltage or Max working voltage, whichever is less.1.5 hr ON, 0.5 hr OFF cycle

Power Mode: +0.25%** +0.06% | 85°C + 2°C, 85% + 5%RH, 1000 hours, Rated power x 0.1 or Max working voltage, whichever is less
Standard Mode: 0.1% +0.04% | Rated terminal part temp. + 2°C or Rated ambient temp. 85°C + 2°C, 1000 hours 1.5 hr ON, 0.5 hr OFF cycle

Overload (Short time) Power Mode: £0.05% | +0.01%

Rapid Change of Temperature +0.1%** +0.04%

Endurance at 85°C

Power Mode: +0.2% +0.05% | Rated terminal part temp. + 2°C or Rated ambient temp. 85°C + 2°C, 1000 hours 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Exposure +0.25%** +0.10% | +155°C, 1000 hours
Precautions for Use ** Depends on resistance value, please contact KOA Speer for details.

« The properly and electrostatically measured taping materials are used for the components, but attention should be paid to the fact that there is some danger the parts absorb on the top tapes to cause a failure in the mounting and the
parts are destructed by static electricity (1J, 2A, 2B, 2E: 1kV and more, 1E: 0.5kV and more at Human Body Model 100pF, 1.5kQ)) to change the resistance in the conditions of an excessive dryness or after the parts are given
vibration for a long time as they are packaged on the tapes. Similarly, care should be given not to apply the excessive static electricity when mounting on the boards.

lonic impurities such as flux etc. that are attached to these products or those mounted onto a PCB, negatively affect their moisture resistance, corrosion resistance, etc. The flux may contain ionic substances like chlorine, acid, etc.
while perspiration and saliva include ionic impurities like sodium (Na*), chlorine (CI) etc. Therefore these kinds of ionic substances may induce electrical corrosion when they invade into the products. Either thorough washing or using
RMA solder and flux are necessary since lead free solder contains ionic substances. Washing process is needed, before putting on moisture proof material in order to prevent electrical corrosion.

The upper electrodes could be peeled off when a heat-resistant masking tape is attached to the mounted chip resistors and then detached from them. It is confirmed that the adhesiveness gets stronger due to the exposure to heat
under mounting. Accordingly, we recommend the use of masking tape be refrained. If the use of heat-resistant masking tape is unavoidable, please make sure that the adhesives on the tape do not directly come in contact with the product.
« When high-pressure shower cleaning is implemented, there is a possibility of exfoliation of the top electrodes caused by the water pressure stress so please avoid the implementation.

o If the implementation is unavoidable, then please evaluate the products beforehand.

For Surface Temperature Rise Graph see Environmental Applications. Additional environmental applications can also be found at www.koaspeer.com
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/4/24
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wide terminal thin (metal) film flat chip resistors
Chigh reliability)

RobIS

¢ SMD metal film resistors of wide terminal type COMPLIANT
 High precision type £0.1% is also available as standard

 High performance T.C.R. £10 ppm/°C is also available
as standard

* Low current noise
e Operating temperature range ~155°C
Rated ambient temperature: 85°C

« High reliability with AR of £0.1% in the long-term
reliability test

» Endurance at 85°C (1,000h): AR of £0.1%
» Improved moisture resistance by special protective coating

* High precision resistor solution for tough environments,
especially in high reliable automotive, medical and industrial
applications

* Suitable for both flow and reflow solderings

» Products meet EU RoHS requirements

* AEC-Q200 Tested

« Sulfur resistance verified according to ASTM B 809-95

= O\

KOA SPEER ELECTRONICS, INC.

&ED

features

dimensions and construction
L

AN /<S>, . . -
Type Dimensions inches (mm)
(Inch Size Code) L w c d t
1J .031+.004 | .063+.008 | .008+.004 | .008+.004 | .014+.004
(0306) (0.8+0.1) | (1.6+0.2) | (0.2+0.1) | (0.2£0.1) | (0.35+0.1)
Ceramic Substrate
_ Sn Platin 2B .063+.008 | .122+.008 | .010+.004 | .012+.006 | .018+.004
9 (0612) (1.6+0.2) | (3.120.2) | (0.25+0.1) | (0.3+0.15) | (0.45+0.1)
Ni Plating
— ] I
‘414 Eggﬁﬁgve Resistive Iglggrode
Film Inner
Protective Coat
ordering information
[ WN73H | | 2B | | T | | D | | 1002 | B | | 25 |
T Power Termination Packagi Nominal Resistance T.C.R.
ype Rating Surface Material ackaging Resistance Tolerance (X 10°/K)
1J: 0.3W T:Sn TD: 4mm pitch paper 4 digits B: +0.1% 10
28: 1W For further information C:£0.25% 25
on packaging, please D: £0.5% 50
refer to Appendix A

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

11/23/23
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wide terminal thin (metal) film flat chip resistors
KOA SPEER ELECTRONICS, INC. Chigh reliability)

applications and ratings

Rated . . . .
o | o [ e [ | ren | Reemenmee@ e e oprng
Temperature |.ro mperature B:$0.1% | C:#0.25% | D:#0.5% | Voltage | Voltage | Range
+10 100 ~ 43k | 100 ~ 43k | 100 ~ 43k .
14 0.3W 85°C +125°C +25 15~ 100k | 15~ 100k | 10~ 100k | 75V 150V to
+50 15~ 100k | 15~ 100k | 10 ~ 100k +155°C
+10 | 100 ~ 100k | 100 ~ 100k | 100 ~ 100k .
2B 1w 85°C +125°C +25 15~ 100k | 15~ 100k | 15~ 100k | 100V 200V to
+50 | 15~ 100k | 15~ 100k | 15 ~ 100k ST

Rated voltage = VPower rating x resistance value or max. working voltage, whichever is lower

If any questions arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature” in your usage conditions,
please give priority to the “Rated Terminal Part Temperature.”

Prior to use and for more details, please refer to the “Introduction of the derating curves based on the terminal part temperature” in the
beginning of our catalog.

environmental applications

Derating Curve

=
o
=]

100 I
I | | I | |
] I [ 5 I I
z |l | z |l |
& 60 I I 2 60 I I
o o
£ sl I £ s I
x | Al |
° | | ° | |
20 20
| | | |
0 1 A A O A A A
604 40 20 0 20 40 60 80X 100 120 140 160 60 40 20 0 20 40 60 80 100 120° 140 4160
-55 85 155 -55 125 155
Ambient Temperature (°C) Terminal Part Temperature (°C)
For resistors operated at an ambient temperature When the terminal part temperature of the resistor exceeds the rated terminal
of 85°C or above, a power rating shall be derated part temperature shown above, the power shall be derated according to the
in accordance with the above derating curve. derating curve.

Please refer to “Introduction of the derating curves based on the terminal part
temperature” on the beginning of our catalog before use.

Performance Characteristics

Requirement A R *(%+0.05Q)
Parameter Limit Typical Test Method
) Within specified o
Resistance tolerance — 25°C
TCR. W'”“? é"gc'f'ed — +25°C/-55°C and +25°C/+155°C
Overload (Short time) +0.1% +0.03% Rated voltage x 2.0 or Max. overload., whichever is less, for 5 seconds
Resistance to Solder Heat +0.1% +0.03% 260°C * 5°C, 10 seconds + 1 second
Rapid Change of Temperature +0.1%* +0.03% -55°C (30 minutes), +155°C (30 minutes), 1000 cycles
Moisture Resistance +0.1%* +0.04% 85°C + 2°C, 85%5% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
End_urance at 85°C or ra&ed +0.1%* +0.04% 85°C + 2°C or rated terminal part temperature +2°C, 1000 hours,
terminal part temperature 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Exposure +0.1%*% +0.04% +155°C, 1000 hours

* Depends on resistance value

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/16/23
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wide terminal type flat chip resistors

KOA SPEER ELECTRONICS, INC. -

features

COMPLIANT

* Wide-side termination (reverse-geometry)
type flat chip resistor

* High reliability and performance with T.C.R.
+100 x 10%/K, resistance tolerance +0.5%

* Products with lead-free terminations meet EU RoOHS
requirements. EU RoHS regulation is not intended for
Pb-glass contained in electrode, resistor element and glass.

* AEC-Q200 Tested

dimensions and construction

Parse L /«—c7/ Type Dimensions inches (mm)
7— (Inch Size Code) L W c d t
W 1E .020+.002 | .039+.002 | .006+.002 | .006+.002 | .014+.002
(0204) | (0.520.05) | (1.0+0.05) | (0.1520.05) | (0.15+0.05) | (0.3520.05)
— 1J .031+.004 | .063+.004 | .006+.004 | .008+.004 | .018+.004
T- /A - / i (0306) | (0.840.1) | (1.6+0.1) | (0.15%0.1) | (0.2+0.1) | (0.45+0.1)
¢ Ni 2A .049+.006 | .079+.006 | .012+.008 | .014+.008 | .022+.004
Inner Plating (0508)  [(1.25+0.15)| (2.0+0.15) | (0.3£0.2) | (0.35+0.2) | (0.55+0.1)
isti ectroae
Pd% ) Resistive 2B .063+.006 | .126+.008 | .012+.008 | .018+.006
Protective - ramic (0612) | (1.6+0.15) | (3.240.2) | (0.3+0.2) |(0.45+0.15)
Substrate 2H .098+.006 | .197+.006 | .016+.008 .024+.004
(1020) (2.5+0.15) | (5.0£0.15) | (0.440.2) | 030+.006 | (0.6+0.1)
3A .122+.006 | .252+.006 | .018+.008 |(0.75%0.15)
(1225) | (3.1£0.15) | (6.3+0.15) | (0.45%0.2)

ordering information

[ wk73r | | 1] | | T | ] TE | | 33L0 | | F |
T Si Termination packagi Nominal Resistance
B e Material BEEng Resistance Tolerance
WK73R 1E: 0.33W* T: Sn TP: 0204: 7" 2mm pitch +1%: 3 significant figures + 1 D: +0.5%
1J: 0.5W*, 0.66W* . punched paper . multiplier “R” indicates decimal E: +1%
2A: 0.75W, 1W: TD: 0306, 0508, 0612 7 on value <1000 3 £5%
2B: 0.75W" 1.5W- mm pitc puTC ed paper +5%: 2 significant figures + 1
2.H: 1W1’2V.V1 TE: 1020, 1225: 7" embossed multiplier “R” indicates decimal
3A '1 5W 3w F fplisnc' formati kagi on values <100
o1 s or further information on packaging,
please refer to Appendix A All values less than 0.1Q
(100mQ) are expressed in mQ

) ) with “L” as decimal.
* If you want to use at rated power use the derating curves based on the terminal Ex: 33mQ. 1% = 33L0

part temperature on the next page.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 3/17/25
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WK73R

KOA SPEER ELECTRONICS, INC.

applications and ratings

wide terminal type flat chip resistors

Part PO Rated Rated TCR Resistance Range (2) Maximum Maximum Operating
. ) h Ambient Terminal P Working Overload Temp.
Designation Rating (X 10°/K) D+0.5% F+1% J+5%
Temp. Part Temp. E-24/E-96 | E-24/E-96 E.24 Voltage Voltage Range
W'(f)gi)lE 0.33wW: 70°C 125°C +100 — 10-1M | 10-1M 75V 100V
0.5W! 70°C 10 -1M 10 -1M
wré;gzu 125°C +100 — 150V 200V
(0306) 0.66W — 10-9.76k | 10-9.1k
WK73R2A 0.75W! 70°C 125°C +100 205k - 1M | 20.5k - IM | 22k-1M
200V 400V
(0508) 1.oW — 125°C +100 10-20k | 10-20k | 10-20k
WK73R2B 0.75W 70°C 125°C +100 10-1M | 10-1M | 10-1M
200V 400V
(0612) 1.5W — 125°C +100 10-9.76k | 10-9.76k | 10- 9.1k 55°C
to
+100 — 10- 430k | 10 - 430k +155°C
1.0W 70°C 125°C
+200 — 432k - 1M | 470K - 1M
o 200V 400V
(1020) +100 — 10- 430k | 10 - 430k
2w — 125°C
+200 — 432k - 1M | 470K - 1M
+100 — 10-330k | 10 - 330k
15W 70°C 125°C
+200 — 332k - 1M | 360k - 1M
WK1723;§3A 200V 400V
(1225) +100 — 10-330k | 10 - 330k
3w — 125°C
+200 — 332k - 1M | 360k - 1M

Rated voltage = VPower rating x resistance value or max. working voltage, whichever is lower
*If you want to use at rated power use derating curves based on the terminal part temperature on the right side graph located below.
If any questions arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature”, please give priority to the
“Rated Terminal Part Temperature.” For more details refer to the “Introduction of the derating curves based on the terminal part temperature”
in the beginning of the catalog.

environmental applications

Derating Curve

100 100 100
: 90 1 A 90 % % % % % /\\\
. 80 : N _ 80 /\\ . 80 1E /0.33W (10Q~7.5kQ) AN
s o 1 § 70 H——1E/0.33W(7.68kQ~1MQ) A g 70 107 0.66W
S 60 bt o N 8 60 H—1—1J/05W - g 60 2A/1W
= 2A/0-575W : 5 50 H—-2A/0.75W g 50 2H / 2W \
< 40 b 2 40 i | 2B/0.75W 5 40 3A/3W
o« 2B/0.75W T 5ot oH/1W \ C 30
S 2H/1W N\ R* : . 1 = 2
20 20 3A/1.5W 2B /1.5W
3A/1.5W 10 Lt \ 10 [
ol [ ] ; N\ ol A oL : .
-60i-40 20 0 20 40 60:80 100 120 140 i160  -60:-40 -20 0 20 40 60 80 100 120: 140 160  -60;-40 -20 O 20 40 60 80 100120; 140 ;160
-55 70 155 -55 125 155 -55 125 155
Ambient Temperature Terminal Part Temperature Terminal Part Temperature
(°C) (°C) (°C)
For resistors operated at an ambient temperature When the terminal part temperature of the resistor exceeds the rated terminal part temperature
of 70°C or above, a power rating shall be derated shown above, the power shall be derated according to the derating curve.
in accordance with the above derating curve. Please refer to “Introduction of the derating curves based on the terminal part temperature” in the
beginning of the catalog before use.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 5/23/25
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wide terminal type flat chip resistors
KOA SPEER ELECTRONICS, INC.

Temperature Rise

WK73R 1E-1J WK73R 2A-2B WK73R 2H-3A
90 140 180 .
Regarding the temperature

8 —uo 20 WD 160 ——3AEWD rise, the value of the
. 10 ~ — AW O G o0 mgww temp_e_rature varies per
e /’ ) ) © w0 mawe | C ST conditions and board for
§ & / p TTTne o oo 3w e use since the temperature

’ 2 2B (1W) @ H
X s Z — 10 [T T is measured under our
. [ = . . .
< £ 5 2 / measuring conditions.
= 40 = 80
< o © 60 hd
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Q 30 Yax = £ 60 ‘ 120mm
£ . £ o) /4 7 _
5 . T 40 i =3
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Bottom side Cu foll
35um (Fully coverec)

Temperature rise is simulated and
measured under our conditions.
So, the values will vary depending
on the operating conditions and

One-Pulse Limiting Electric Power PCB used.
WK73R 1E-2A WK73R 2B-3A

o
=]
o
S
=]

The maximum applicable

voltage is equal to the max.

] overload voltage. Please

Iy N ask us about the resistance
i characteristic of continuous

S i applied pulse. The pulse

TSN A endurance values are not

H / assured values, so be sure
2H to check the products on

actual equipment when you

use them.
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One-Pulse Limiting Electric Power (W)

One-Pulse Limiting Electric Power (W)

A
0.001 0.01 0.1 1 10 100 1000 0.001 0.01 0.1 1 10 100 1000
Pulse Duration (ms) Pulse Duration (ms)

Performance Characteristics

i 0,
Parameter Reqw.re.ment ch i(/()+0'005_n) Test Method
Limit Typical
Resistance Within specified tolerance — 25°C
T.C.R. Within specified T.C.R. — +25°C/-55°C and +25°C/+125°C
Overload wattage for 5s
Overload (Short time) +2% +0.2% Type 1€ | 2A 2B 2H | 3A
- - (Resistance Range/Q) 10~20k [20.5k~1M| 10~10k [10.2k~1M
Overload Wattage 1.32W [3.125W] 4w 3w 6W | 4.688W | 8W | 12w
Resistance to Solder Heat +1% +0.2% 260°C + 5°C, 10 seconds + 1 second
Bending Test +1% +0.1% Holding point 90mm, Bending 1 time, Bending 5mm
Rapid Change of Temperature +2% +1% -55°C (30 minutes) / +125°C (30 minutes), 1000 cycles
Moisture Resistance +3%: 1E +1%: 1E 40°C + 2°C, 90%~95% RH, 1000 hours; 1.5 hr ON, 0.5 hr OFF cycle
+2%: All others +0.2%: All others
: : 70°C + 2°C or rated terminal part temperature + 2°C, 1000 hours
Endurance at 70°C +3%: 1E +1%: 1E : ’
+2%: All others +0.2%: All others| 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Exposure +1% +0.2% +155°C, 1000 hours
Additional environmental applications can also be found at www.koaspeer.com
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 3/17/25
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See standard version of WK73R for replacement

_ High Power Version Only
'=: o \® Not Recommended for New Design

higher power,; wide terminal type flat

features R(E)I»—i?

* Wide-side termination (reverse-geometry) COMPLIANT
type flat chip resistor

« High reliability and performance with T.C.R.
+100 x 109K, resistance tolerance £0.5%

* Products with lead-free terminations meet EU ROHS
requirements. EU RoHS regulation is not intended for
Pb-glass contained in electrode, resistor element and glass.

* AEC-Q200 Tested

dimensions and construction

Pars - o
7/ Type Dimensions inches (mm)

/ / (Inch Size Code) L W c d t
W
— 2B15 .063+.006 | .126+.008 | .012+.008 | .018+.006
/4_ Solder (0612) | (1.6+0.15) | (3.2+0.2) | (0.3+0.2) |(0.45+0.15)
T /—; Plating

- N in 2H2 .098+.006 | .197+.006 | .016+.008
Inner 9 .024+.004
LP(’% Resive et de (1020) | (25:0.15) | (50+0.15) | (04+02) | o0 N (0 640.1)
1iim
Protective (0.75+0.15)
Coating ~ Ceramic 3A3 .122+.006 | .252+.006 | .018+.008
Substrate (1225) | (3.120.15) | (6.3+0.15) | (0.45%0.2)

Derating Curve

1
00 . ] 100 T ’\
80 4 - N\ 80 : :
= 1 1 \ @
: h h A z ol I
g 60R - N g 6ory |
o 't e
g ! ! N £ ol I
g 40 @ Of [
£ om : s |
20 | ' \ 201 I
1 1
1 1 \ I I
. ! \ 02 ry s
0 L 1 -60* -40 -20 0 20 40 60 80 “100120 140 “160
60!-40 20 0 20 40 60 !80 100 120 140 !160 -55 Terminl Part T t95 155
erminal Part Temperature
-55 70 155 o)
Ambient temperature (°C)
For resistors operated at an ambient temperature of 70°C For resistors operated terminal temperature of described for each size or above,
or higher, the current shall be derated in accordance with a power rating shall be derated in accordance with the derating curve above.
the above derating curve. Please refer to “Introduction of the derating curve based on the terminal part

temperature” in the beginning of our catalog before use.

ordering information

[ wk73r | | 2H2 | | T | ] TE | | 1002 | | F |
T Si Termination packadi Nominal Resistance
ype P43 Material B EIng Resistance Tolerance
WK73R 2B15: 0.1.5W* T: Sn TD: 0612: 7" 4mm pitch +1%: 3 significant figures D: +0.5%
2H2: 2W- punched paper + 1 multiplier “R” indicates E: +1%
TE: 1020, 1225: 7" 4mm decimal on value <100Q
3A3: 3W* ; J: 5%
pitch embossed +5%: 2 significant figures
plastic " LA 4O e
For further information on + 1 multiplier °R” indicates
Contact us when you have control request for environmental packaging, please refer decimal on values <100
hazardous material other than the substance specified by to Appendix A
EU RoHS.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 3/5/25
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High Power Version Only
Not Recommended for New Design
See standard version of WK73R for replacement

WK73R

—Oa\

KOA SPEER ELECTRONICS, INC.

applications and ratings

higher power,; wide terminal type flat

chip resistors

part Power Rated Rated TCR Resistance Range (Q) Maximum | Maximum | Operating
’ 8 5 Ambient Terminal Py Working | Overload Temp.
Designation Rating (X 10°/K) D+0.5% F+1% J+5%
Temp. Part Temp. E-24/E-96 | E-24/E-96 E-24 Voltage Voltage Range
WK(B%?%)BIES 1 5w 70°C 95°C +100 10-9.76k | 10-9.76k | 10-9.1k 200V 400V
WK73R2H2 . . +100 — 10 - 430k | 10 - 430k -55°C
(1020) zows | e % 200 —  [a32k-1m [ 4rok-1m | 2% SAEA I
WK73R3A3 " R R +100 — 10 - 330k | 10 - 330k
(1225) 3.0W 70°C 95°C 2200 — 332k - 1M | 360K - 1M 200V 400V

Rated voltage = VPower rating x resistance value or max. working voltage, whichever is lower

* |f you use at the rated power, please keep the condition that the terminal of the resistor is below the rated terminal part temperature.
Please refer to the derating curves based on the terminal temperature.

If any questions arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature” in your usage conditions, please
give priority to the “Rated Terminal Part Temperature”. For more details, please refer to “Introduction of the derating curves based on the terminal

part temperature” on the beginning of our catalog.

environmental applications

Temperature Rise
WK73R 2B15-3A3

300

Regarding the temperature rise,
the value of the temperature varies
per conditions and board for use
__ame | Since the temperature is measured

2#2® | under our measuring conditions.
2H2@

250 —3A30D

200

—2B15D
150

|| ——28152

b 1t condition
100 i - Room temperature: 25°C
“ PCB: FR-4t = 1.6mm
Cu foil thickness: 35um

Temperature Rise (°C)

7 / (: Hot spot

- @: Terminal

0 I ]
0 25 50 75 100

Power Rating (%)

Performance Characteristics

One-Pulse Limiting Electric Power
WK73R 2B15-3A3

g 1000
5]
2
o ™
a
e Dl T
= 100
(]
o
w
2 I By 3A3
= N T~
= N ~TY N
E 1 Ml [T -
- -
f s
E 10-3.3kQ
S I 2815
c — 3.6k-9.76kQ
o 1
0.001 0.01 0.1 1 10 100 1000

Pulse Duration (ms)

The maximum applicable voltage is equal to the max. overload
voltage. Please ask us about the resistance characteristic of
continuous applied pulse. The pulse endurance values are not
assured values, so be sure to check the products on actual
equipment when you use them.

Requirement A R +(%+0.005Q)
Parameter Limit Typical Test Method
. Within specified o
Resistance tolerance — 25°C
TCR. W'”"? (S:psc'f'ed — +25°C/-55°C and +25°C/+125°C
Overload (Short time) +2% +0.2% Rated voltage x 2.0 for 5 seconds
Resistance to Solder Heat +1% +0.2% 260°C * 5°C, 10 seconds + 1 second
Bending Test +1% +0.1% Holding point 90mm, Bending 1 time, Bending 5mm
Rapid Change of Temperature +2% +1% -55°C (30 minutes) / +125°C (30 minutes), 1000 cycles
Moisture Resistance +2% +0.2% 40°C £ 2°C, 90%-95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
70°C £ 2°C or rated terminal part temperature + 2°C 1000 hours
o 0, 0,
Endurance at 70°C +2% +0.2% 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Exposure +1% +0.2% +155°C, 1000 hours

Additional environmental applications can also be found at www.koaspeer.com
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

3/5/25
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_ ) WG73
'Ez_zo A\ wide terminal type pulse power

KOA SPEER ELECTRONICS, INC. flat chip resistors (anti surge)
E =
features ROI I
* Superior to WK73 series in pulse COMPLIANT

withstanding voltage
* Suitable for both flow and reflow solderings
» Products meet EU RoHS requirements
* AEC-Q200 Tested

dimensions and construction

L
AN /<, Type Dimensions inches (mm)
(Inch Size Code) L w c d t
2B |.063: 008 |.126+ 012 | .012+.008 | .018+.006 | .024+.004
(0612) (1.6i+-gf§) (3.2;8:;) (0.3+0.2) |(0.45+0.15)| (0.6+0.1)

Ceramic Substrate

i 2H .098+.006 | .197+.006 | .016+.008 | .030+.006 | .024+.004
7 Sn Plating (1020) (2.5%0.15) | (5.0+0.15) | (0.4+0.2) |(0.75+0.15)| (0.6+0.1)
t Ni Plating
P A +.008
d . - Inner 3A 122+ -004 | .248+.006 | .018+.008 | .030+.006 | .024+.004
. N Eﬁﬁﬁﬁ&”‘* Ei?niIStlve Electrode (1225) 3.1470%) (6.3+0.15) | (0.45+0.2) |(0.75+0.15)| (0.6+0.1)

Derating Curve

100 100
I I
| A | \
80 ] 80 I
I} ]
z |l | z |l | \
o
g 60/ ] § 601 I
£ sl I g |l I
ol [ € 4 |
* ol I = |
I I I I \
ol I oll I
-60% 40 20 0 20 40 60480 100 120 140 “160 60 40 20 0 20 40 60 80 100 120* 140 “160
-55 70 155 55 125 155
Ambient Temperature Terminal Part Temperature
(°C) (°C)
For resistors operated at an ambient temperature For resistors operated terminal temperature of described for each size or
of 70°C or above, a power rating shall be derated above, a power rating shall be derated in accordance with the derating curve.
in accordance with the above derating curve. Please refer to “Introduction of the derating curve based on the terminal part

temperature” in the beginning of our catalog before use.

ordering information

[ wers | | 2H | | T | | TE | | 101 | | K |
T Power Termination Packagi Nominal Resistance
ype Rating Surface Material @eRagiily Resistance Tolerance
2B: 1W T:Sn TD: 4mm pitch punch paper 3 digits K: £10%
2H: 1.5W TE: 4mm pitch embossed plastic M:£20%
3A:2W For further information on
packaging, please refer
to Appendix A

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/20/24
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= O\

wide terminal type pulse power
KOA SPEER ELECTRONICS, INC. flat chip resistors (anti surge)

applications and ratings

Rated . . . .
Rated - Resistance Range (Q) Maximum Maximum | Operating
Desiza:ur;tion ;:::g: Tenmplent R (xTﬁ%sk) K£10% m20% | \jorking ?}"’i:'“d Termperaiiae
emperature Temperature E-12 E-12 oltage oltage ange
-55°C
V\{gg1322)B 1.0W 70°C +125°C +100 560m ~ 1k 560m ~ 1k 200V 400V to
+155°C
-55°C
V\{1G(,72302)H 1.5W 70°C +125°C +100 560m ~ 1k | 560m ~ 1k 200V 400V to
+155°C
-55°C
V\{?272353)A 2.0W 70°C +125°C +100 560m ~ 1k 560m ~ 1k 200V 400V to
+155°C

Rated voltage = vVPower rating x resistance value or max. working voltage, whichever is lower

If any questions arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature” in your usage conditions,
please give priority to the “Rated Terminal Part Temperature.”

Prior to use and for more details, please refer to the “Introduction of the derating curves based on the terminal part temperature” in the
beginning of our catalog.

environmental applications

Temperature Rise One-Pulse Limiting Electric Power
WG73 2B-3A WG73 2B-3A
180 Regarding the temperature rise, the g 100000
160 — D value of the temperature varies per 5
/ — conditions and board for use since 2 10000
140 q the temperature is measured under & SeamSs ﬂ\’\‘
g 0 our measuring conditions. .§ 1000 ; il
: . =
o 100 ™
g E 100 =
® 80 = E i NI 3A
g_ A,»ﬁ . o Measurement condition j tH I~ |
£ 60 ‘,"' —e= Room temperature: 25°C ] 10 = — 21
e (e A PCB: FR-4t = 1.6mm & T — 2B
40 f o Cu foil thickness: 35pm é ; i H
o7 (: Hot spot o 0001  0.01 0.1 1 10 100 1000
* ’ @: Terminal Pulse Duration (ms)
0 The maximum applicable voltage is equal to the max. overload
0 25 50 75 100 . P
P N voltage. Please ask us about the resistance characteristic of
ower Rating (%) . .
continuous applied pulse. The pulse endurance values are not
assured values,so be sure to check the products on actual
Performance Characteristics equipment when you use them.
Requirement AR *(%+0.005Q)
Parameter Limit Typical Test Method
Resistance Within specified tolerance — 25°C
T.C.R. Within specified T.C.R. — +25°C/-55°C and +25°C/+125°C
Overload (Short time) +2% +0.2% Rated voltage (DC) x 2.5 for 5 seconds
Resistance to Solder Heat +1% +0.2% 260°C + 5°C, 10 seconds * 1 second
Bending Test +1% +0.1% Holding point 90mm, Bending 1 time, Bending 5mm
Rapid Change of Temperature +2% +1% -55°C (30 minutes) / +125°C (30 minutes), 1000 cycles
Moisture Resistance +2% +0.2% 40°C * 2°C, 90%-95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
R 70°C + 2°C or rated terminal part temperature = 2°C 1000 hours
0, 0,
Endurance at 70°C +2% +0.2% 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Exposure +1% +0.2% +155°C, 1000 hours
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/20/24
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= A anti-surge thick film chip resistor

KOA SPEER ELECTRONICS, INC.

—

features COMPLIANT
* Superior to RK73 series chip resistors in
surge withstanding voltage and pulse withstanding voltage
* Suitable for both reflow and flow solderings

* Products with lead-free terminations meet EU RoOHS
requirements. EU RoHS regulation is not intended for
Pb-glass contained in electrode, resistor element and glass.

* AEC-Q200 Tested: 0603(1J), 0805(2A), 1206(2B),
1210(2E), 2010(2H/W2H), 2512(3A/W3A)

dimensions and construction

L Type Dimensions inches (mm)
Ao ek (Inch Size Code) L w c d t
W/ / SG731J .012+.004 | .012+.004
/ . (0603) | 063+.008 | .031+.004 | (030D | (0.3+0.1) | 018+ 004
T/ = Plating SG731JAT | (1.640.2) | (0.8+0.1) | 014+.006 | .02+.008 | (0.45+0.1)
t S Ni (0603) (0.35+0.15) | (0.5+0.2)
Plating 008
N
’<—d~—{ Protective Resistive Inner SG732A 016+.008 | -012 ~004 | -02+.004
Coating Film Electrode (0805) 079+.008 | .049+.004 (0.4+0.2) 0.3 +3§) (0.5£0.1)
Ceramic (2.0+0.2) | (1.25+0.1) :
Substrate SG732A AT .018+.010 | .024+.008 | .022+.004
] (0805) (0.45+0.25) | (0.6+0.2) | (0.55+0.1)
Derating Curve SG732B 02£.012 | .016 +008
100 (1206) (0.5+0.3) )
ol N .063+.008 04792
MRl I (1.60.2)
g | | For resistors operated at SG732B AT | .126+.008 .022+.014 | .031+.008
60
% : : an ambient temperature (1206) (3.2+0.2) (0.55+0.35) | (0.8+0.2)
gaop I of 70°C or above, a power SG732E .102+.008 | .02+.012 008
= 1 | rating shall be derated in (1210) (2.6+0.2) | (0.5+0.3) | -016 *35,
| | accordance with the 0.2
oll derating curve L 04757) | .024+.004
-695‘5 40 20 0 20 40 607‘080 100 120 1401;]560 ’ (2010) .197+.008 | .098+.008 (0.6+0.1)
Ambient ;I;%n;perature SG73W2H (5.0+0.2) (2.540.2) .026+.006
100 I For resistors operated at a (2010) 02+.012 (0.65+0.15)
: nm I‘\ terminal part temperature SG733A (0.5:03) | 016 *0%8
S & | of described for each size (2512) | .248+.008 | .122+.008 0.4702)
g | | \ or above, a power rating (6.3+0.2) (3.1+0.2) T -0.1
§ €017 I shall be derated in accordance | SG73W3A 026+.006
§ 0 : : with the derating curve. (2512) (0.65+0.15)
SR | \ Please refer to “Introduction
2 I of the derating curve based on
oll | \| the terminal part temperature”
—6(_)55 40 20 0 20 40 60 80 100 12012514015?50 in the beginning of our catalog
Terminal Pa(rﬁtg;empera(ure before use.
ordering information
ISG|73||2|B|| | IITII D || 102 ||I|<|
. o Termination . Nominal
Type Size Characteristics Material Packaging Resistance Tolerance
SG73 1 Nil: Standard T. Sn TP: 0603, 0805: 7" 2mm pitch +10%, +20%: K: £10%
2A A: Heat shock (L: Sn/Pb*?) punch paper 2 significant figures M: £20%
2B resistance *: TD: 0603, 0805, 1206, 1210: + 1 multiplier “R
2E *1 With type A, only T is available as the terminal 7" 4mm pitch punched paper Indlgjatei]%%:lmal
surface material. TE: 0805, 1206, 1210, 2010 & on value
W2H = .
*2 With SG73 W2H, W3A only the symbol T is 2512: 7" 4mm embossed plastic
W3A available as the terminal surface material.
2H The terminal surface material lead free is standard.
3A For further information on packaging, please refer to Appendix A
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/25/24
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= A anti-surge thick film chip resistor

KOA SPEER ELECTRONICS, INC.

applications and ratings

Resistance Absolute Absolute
Part Power Ratgd Ratgd T'C'B' Range Maximum Maximum Operating
" . . Ambient Terminal (ppm/°C) % o
Designation Rating Tem Part Tem Max (E-12) Working Overload Temp.
P [+ : (K£10%, MEE20%) Voltage Voltage Range
+400 10 - 8.2Q
S(ggg;ij 0.1W 70°C 125°C 200 100 - IMQ 50V 100V
SG732A o o +400 10 - 8.2Q
(0805) 0.125W 70°C 125C 200 100 - 1IMQ 150V 200V
SG732B o o +400 1Q - 8.2Q
(1206) 33W o 125°C +200 10Q - 1MQ 55°C
SG732E . . +400 1Q-8.20 to
(1210) 0.5W e 125°C +200 10Q - 1IMQ +155°C
200V 400V
SG732H/W2H 0.75W 70°C 125°C +400 10 - 8.2Q
(2010) : +200 10Q - 1MQ
SG733A/W3A o o +400 10 - 8.2Q
(2512) 1w e LEFE 200 10Q - 1MQ

Parentheses indicate EIA package size codes. Rated voltage = vPower rating x resistance value or max. working voltage, whichever is lower

If any questions should arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature,” please give priority to the
“Rated Terminal Part Temperature.” Prior to use and for more details refer to “Introduction of the derating curves on the terminal part temperature”
in the beginning of the catalog.

environmental applications

Temperature Rise One-Pulse Limiting Electric Power
SG73 1J SG73 2A-2E = SG73 1J-2A
35 % | g
30 n- _ 8 % H
%) o 2B . 10
3 25 Fl g Zg LA = g ] i
5 g 5 21 & The maximum applicable
215 - — ERPY v 2 voltage is equal to the max.
i [ § A — £ overload voltage. Please
g s - i e — 3 contact factory for resistance
= 0 = H characteristics of continuous
O 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100 g o1 applied pulse.
Power Rating Power Rating 0.001 )
(%) (%) Pulse( gs{atlon
Regarding the temperature rise, the value
of the temperature varies per conditions SG73 W2H-W3A R SG73 2B-W3A
and board for use since the temperature is 140 } 3
measured under our measuring conditions. 120 wen H
g B WaA <
Measurement condition ® 100 e L
Room ler.v\pe_vature: 25°C & w0 1 |4 E
e : " =
®: Hot spot g w© LA E
. = a
(2: Terminal 5 20 é 2~ 3
&
0 10 20 30 40 50 60 70 80 90 100 g
Performance Characteristics P " puseuraon
Requirement AR *(%+0.1Q)
Parameter . . Test Method
Limit Typical
Resistance Within specified tolerance — 25°C
TC.R. Within specified T.C.R. — +25°C/-55°C and +25°C/+125°C
Overload (Short time) +2% +0.5% Rated Voltage x 2.5 for 5 seconds
Resistance to Solder Heat +1% +0.75% 260°C = 5°C, 10 seconds * 1 second
+0.5%: Characteristic (Nil) Standard +0.3%: Csrlgszge&istic (Nl Characteristic (Nil) Standard: -55°C (30 min.) / +125°C (30 min.) 100 cycles

Characteristic (A) Heat Shock Resistance: -55°C (30 min.) / +125°C (30 min.)
1000 cycles

40°C * 2°C, 90%~95%RH, 1000 hours;

Rapid Change of Temperature |+1%: Characteristic (A) Heat Shock

Resistance +0.5%: Characteristic (A)

Heat Shock Resistance

i i 0, 0,
Moisture Resistance +3% +0.75% 1.5 hr ON, 0.5 hr OFF cycle
70°C + 2°C or rated terminal part temperature + 2°C, 1000 hours
o o 0 ) ,
Endurance at 70°C +3% +0.75% 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Exposure +1% +0.3% +155°C, 1000 hours
Additional environmental applications can also be found at www.koaspeer.com
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/25/24
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o e SG73P
VE=_=OA\ anti-surge endured pulse power

KOA SPEER ELECTRONICS, INC. thick film chip recistor
ER
features ROIU:I%
* Superior to RK73B/RK73H series in COMPLIANT

pulse withstanding voltage and high power
* Down to +0.5% tolerance
* Suitable for both reflow and flow solderings

* Products with lead-free terminations meet EU ROHS
requirements. EU RoHS regulation is not intended for
Pb-glass contained in electrode, resistor element and glass.

* AEC-Q200 Tested

- - . Type Dimensions inches (mm)
dimensions and construction (Inch Size Code) L w c d t
.004 +.002
L sG73P1E | 039 T002 | .02+.002 | .006+.004 | 010 “o0a | 014+.002
e aniind (0402) (1.0 70) | (0.5:0.05) | (0.15:0.1) | (0.25 :2.%5) | (0.3520.05)

/4 / gy

010 +.002

W SG73P1EW -002 | .02+.002 | .006+.004 -004 | .014+.002
/ e glnating (0402) (1,0_5%.51) (0.5£0.05) | (0.15+0.1) (0,25_5%05) (0.35+0.05)
T - | Ni SG73P1J .012+.004 | .012+.004

Plating
(0603) | 063+.008 | .031+.004 | (0-3£0-1) | (030.1) | 018+ 004
’<—d~>{ Protective Resistive Inner SG73P1J AT| (1.6+0.2) | (0.8+0.1) | .014+.006 | .02+.008 | (0.45+0.1)
Coating Film Electrode (0603) (0.35+0.15)| (0.5+0.2)
Ceramic
Substrate SG73P2A 0127508 | 012 508 | 02+.004

(0805) | .079+.008 | .049+.004 | (0.3%02) | (0.3%42) | (0.5%0.1)

Derating Curve (2.0+0.2) | (1.25+0.1)

100 ) SG73P2A AT .018+.010 | .024+.008 | .022+.004
: : For resistors operated at an (0805) (0.45+0.25)| (0.6+0.2) | (0.55+0.1)
80 | : N ambient temperature of 70°C or
5 M 1 above, a power rating shall be 016 *008 | 1@ *-008
E 60 | 1 N derated in accordance with the 36172%%28 +'50204 +50204
0l : derating curve. ( ) .063+.008 | (0.47;7) | (047)7)
5 [ | 1.60.2
2\5 20 [F i AN SG73P2B AT| .126+.008 ( ) .022+.014 | .031+.008 | .024+.004
: : \ (1206) | (3.2:0.2) (0.55+0.35)| (0.8+0.2) | (0.6+0.1)
ol {
601-40 20 O 20 40 60 }80 100 120 140 }160 SG73P2E 102+.008 | -016 *882 .016 +88‘?
55 70 155 ’ " ; ;
Ambient Temperature (1210) (26i02) (04 fg%) (04 tg%)
100 100 . .
] { { { { {\\ A g } } } } N When the terminal part temperature of the resistor exceeds the
80 1 ! 80 1 . rated terminal part temperature in the Applications and Ratings
q Ay E0) <0
5 : 1J/0.2W(1 3500) \[i \-\ b} ! 1E1W/gggwggg°(); D a\ chart, the power shall be derated according to the derating curves
260 1E/0.125W(125°C) ; 260 1 100 BW(105°0)
& ! 1EW/0.25W(125°C) ALY 4 ! AN ) on the left.
Baop sggggm 228 O \\\ ol 2BAW(105°C) — |+ If you want to use the rated power of *, *, please use the derating
€ - 2E/0.5W(125°C) i \ < T ‘25”‘45W<1‘°5°<? T curve based on the terminal part temperature in the far left graph.
= ' i 2 ' '
. 2A/0.4W(100°C) A\ h I I I I Please refer to “Introduction of the derating curve based on the
ol [T B Y N ENET oL N . . terminal part temperature” in the beginning of our catalog
601-40 20 O 20 40 60 80 100 1201 1140 +160 60'-40 20 0 20 40 60 80 100! 120 140 !160 before use.
-55 125 135 155 -55 105 155
Terminal Part Temperature Terminal Part Temperature
ordering information
[ se7ep | | 2B | | | | T | | D | | 1001 | [ F ]
T Size ch terisiti Termination Packaqi Nominal Tol
ype aracterisitic Material ackaging Resistance olerance
SG73P 1E Nil: Standard T. Sn TP: 0402, 0603, 0805: 7" 2mm pitch +0.5%, +1%: 3 significant D: +0.5%
1EW A: Heat shock punch paper figures + 1 multiplier “R” E: +1%
R resistance* TD: 0603, 0805, 1206, 1210: indicates decimal on value G: +2%
A 7" 4mm pitch punched paper <100Q 3 e50
*1J, 2A, and 2B are available for heat TE: 0805, 1206, 1210: 7" 4mm +2%, +5%: 2 significant - 2R
2B shock resistance. embossed plastic figures + 1 multiplier “R”
2E Contact us when you have control request for indicates decimal on value
environmental hazardous material other than the substance specified by EU RoHS. <10Q
For further information on packaging, please refer to Appendix A
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 6/10/25
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anti-surge endured pulse power

KOA SPEER ELECTRONICS, INC. thick film chip resistor
appllcatlons and ratings
Part Power Rated Rated TCR. Resistance Range (Q) Gg:i?rllﬂt; Gg;?:]tt; Operating
Designation Rating Ambient | Terminal Part | (PPm/°C) (E-24)E-96 | (E-24)E-96 (E-24) Working Overload i
TETR: Temp. LERS (D£0.5%) (F£1%) | (G#2%,345%) | Voltage Voltage Range
0.125W 70°C 125°C
2 oo 2 T +200 10 - 1M 1-1M 1-10M 75V 100V
+100 10 - 1M 10 - IM 10 - 1M
- q . -
0.25W 70°C 125°C 200 — 1076 LA
=Y +100 10- 1M 10 - IM 10-IM 7Y Aoy
NEW: ! — o -
> 0.33W 105°C 2200 — 1 076 .
+100 510 - 576k 510 - 576k 510 - 560k
0.2w 70°C 135°C 100" 10 - 499 1-499 1- 470
A +100 590Kk - 1M 590k - 1M 620k - 10M 150V 200V
+100 510 - 576k 510 - 576k 510 - 560k
NEW>| 0.5W — 105°C 1007 10 - 499 1-499 1-470 -55°C
+100 590k - 1M 590k - 1M 620k - 10M to
+100 100 - 100K 100 - 100K 100 - 100K +155°C
0.25W 70°C 125°C o 10-97.6 1-97.6 1-91
n 2 102k - 1M 102k - 1M 110k - 10M 200V 600V
+100 100 - 100K 100 - 100K 100 - 100K (800V)*
NEWs{  0.75W — 105°C e 10-97.6 1-97.6 1-91
# 102k - 1M 102k - 1M 110k - 10M
+100 300 - IM 300 - IM 300 - L.IM
0.33wW 70°c 128°C 200 10 - 294 1-294 Y
3 100 300 - IM 300 - IM 300 - LIM 200v 40ov
K= w - 105°C +200 10 - 204 1-294 Ry
0.5W 70°C 125°C
€ NEw—T=W == Toeoe +200 10 - 1M 1-1M 1-10M 200V 400V

Parentheses indicate EIA package size codes. Rated voltage = VPower rating x resistance value or max. working voltage, whichever is lower. ** Rated power derating applies only if
permitted Terminal Part Temp is not exceeded. ** Cold T.C.R. (-55°C ~ +25°C) is +150 x 10°/K ** Applies when power rating is 0.4W or lower. Please contact KOA Speer for how to
handle a specific surge/pulse. If any questions should arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature,” please give priority to the
“Rated Terminal Part Temperature.” Prior to use and for more details refer to “Introduction of the derating curves on the terminal part temperature” in the beginning of the catalog.

environmental applications

Temperature Rise One-Pulse Limiting Electric Power
SG73P 1E-1J SG73P 2A-2E SG73P 1E-2A SG73P 2B-2E
0 260 ’g 1000 ’§ 1000
160 - -~ TEW(0.33W) @ 240 / —2E(1.5W) < <
— —1J05W) D — 220 ——2B(1W) g g
€ 10 8 2| © 200 / |t § 100 EZ
8 120 / ~ —oswe @ 180 / 7| - ~2e0ama 5 £ 100
& 160 ? 2 8
E 100 / _ —1EEA2sWG % 10 / ——2A075WE u;’ 10 L;
E a0 VZ ——1E0.125W) @ § 120 ~ 7 _ 2M075W) ‘E Y é
© 9 4 10
8 60 / Pl g 1 // . Measurement condition i 1 v g
Q q 80 7 Room temperature: 25°C @2 @
€ 4 Z = £ 60 PCB: FR-4t = 1.6mm z 1€ &
2 20 / g & // - Cu foil thickness: 35pm @ o I
A 20 - Hot Spot © 6.001 0.01 0.1 1 10 100 1000 © 0.001 0.01 0.1 1 10 100 1000
00 25 50 75 100 0 0 25 50 75 100 Pulse Duration (ms) Pulse Duration (ms)
Power Rating (%) PowerRating (%) T_— — %  The maximum applicable voltage is equal to the max. overload voltage.
Regarding the temperature rise, the value of the temperature varies per conditions and ~ Please ask us about the resistance characteristic of continuous applied pulse.
board for use since the temperature is measured under our measuring conditions. The pulse endurance values are not assured values, so be sure to check the products on
actual equipment when you use them.
Performance Characteristics
Requirement A R +(%+0.1Q)
Parameter Limit Typical Test Method
) Within specified °
Resistance tolerance — 25°C
TCR. Within specified _ +25°C/-55°C and +25°C/+125°C
Overload for 5 seconds
Overload (Short time) +2% +0.5% Type | 1E | 1EW | 1J 2A 28 2E
Overload | 1.25W | 1.25W |2.063W | 2W(1.6W") | 3w | 4w
Resistance to Solder Heat 1% +0.75% 260°C + 5°C, 10 seconds + 1 second
0. i | £0.3%: Characteristic
. to'i(ﬁi)%ﬁ;adﬁfgsm (Nil) Standard | Characteristic (Nil) Standard: -55°C (30 min.)/+125°C (30 min.) 100 cycles
Rapid Change of Temperature +1%: Characteristic (A) +0.5%: Characteristic | Characteristic (A) Heat Shock Resistance: -55°C (30 min.)/+125°C (30 min.)
Hoat Shock Resi (A) Heat Shock | 1000 cycles
eat Shock Resistance Resistance
Moisture Resistance +3% +0.75% 40°C £ 2°C, 90%~95%RH, 1000 hours; 1.5 hr ON, 0.5 hr OFF cycle
Endurance at 70°C +3% +0.75% 70°C £ 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Exposure +1% +0.3% +155°C, 1000 hours
Additional environmental applications can also be found at www.koaspeer.com
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 6/10/25
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KOA SPEER ELECTRONICS, INC.

anti-surge endured surge voltage
thick film chip resistor

RolIS

COMPLIANT

features
 Superior to RK73B/RK73H series in
surge withstanding voltage and high power
 Resistance tolerance is available from +0.5%
* Suitable for both reflow and flow solderings

* Products with lead-free terminations meet EU ROHS
requirements. EU RoHS regulation is not intended for
Pb-glass contained in electrode, resistor element and glass.

* AEC-Q200 Tested

dimensions and construction

Ao a—c—y Type Dimensions inches (mn)
7— / (Inch Size Code) L w c d t
.004 +.002
w SG73s1E | 039 o0z | .02+.002 |.006+.004 | 010 Zo04 | 014+.002
T/ / . glr:—ﬂing (0402) (1_0_5%) (0.5£0.05) | (0.15+0.1) (0,25_5%05) (0.35+0.05)
t Plating SG7351J 012+.004 | .012+.004
4 (0603) (0.3+0.1) | (0.3+0.1)
F—d —»{ (P:rot?ctive E_Iesistive Inner ~0162f-00§)8 -Og’éfbolo‘l 00148"—_"_8%4
oaing o ectrode sG7asiy at| (1:640-2) | (08200 | 94, 006 | .02¢.008 | (450D
Seramic (0603) (0.3520.15)| (0.5+0.2)
.008 .008
SG73S2A 012 T:g0, | 012 T:g08 02004
0.2 0.2 .510.
(0805 1 070+.008 | .049x.004 | 0357 | (03761
(2.0£0.2) | (1.25+0.1)
SG73S2A AT .018+.010 | .024+.008 | .022+.004
(0805) (0.45+0.25)| (0.6+0.2) | (0.55+0.1)
.008 .008
SG73S2B 016 +-.004 016 +-.004
(1206) 063+.008 | (04 +g%) 0.4 *3%)
(1.640.2)
SG73S2B AT| .126+.008 .022+.014 | .031+.008 | -024+.004
(1203) (3.240.2) (0.55+0.35)| (0.8+0.2) | (0.6+0.1)
.008 .008
SG73S2E .:(L021.00)8 016 "6, | 016 T00s
2.6+0.2 0.2 0.2
(1210 04797 | 04757
ordering information
| se7as | [ 28 | | | | T | | D | 1001 | | F |
T Si ch s Termination Packaqi Nominal Tol
ype 1ze aracteristic Material ackaging Resistance olerance
SG73S 1E Nil: Standard T: Sn TP: 0402, 0603, 0805: 7" 2mm pitch +0.5%, +1%: 3 D: +0.5%
13 A: Heat shock punch paper significant figures F +1%
2A resistance * TD: 0603, 0805, 1206, 1210: + 1 multiplier “R” G +2%
o5 7" 4mm pitch punched paper indicates decimal J_' :50/
TE: 0805, 1206, 1210: 7" 4mm on value <100Q S
2E embossed plastic +2%, +5%: 2
significant _figures
* With type A, only T is available as the terminal surface material. + 1. multlpller' R
. indicates decimal
Contact us when you have control request for environmental hazardous on value <100
material other than the substance specified by EU RoHS.
For further information on packaging, please refer to Appendix A
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 3/6/25
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SG73S

KOA SPEER ELECTRONICS, INC.

applications and ratings

anti-surge endured surge voltage
thick film chip resistor

Part Power Rated T;ii?r?al T.C.R. Resistance Range (Q) Maximum | Maximum | Operating
Designation Rating Ambient Part (Ppm/°C) | (E-24)/E-96 | (E-24)/E-96 ((Cf;ggz Working Overload Temp.
Temp. Temp. Max. (D%0.5%) (F+1%) J:r_s%)' Voltage Voltage Range
0.125W | 70°C 125°C
5%13()55'5 +200 10-1M 1-1M 1-10M 75V 100V
NEW>| 0.33W — 105°C
+100 510 - 576k | 510 - 576k | 510 - 560k
0.2W 70°C 135°C J— 10 - 499 1-499 1-470
SG73S1J - 590k - 1M | 590k - 1M | 620k - 10M 150V 200V
(0603) +100 510 - 576k | 510 - 576k | 510 - 560k
NEW>| 0.5W — 105°C +100% 10 - 499 1-499 1-470
- 590k - 1M | 590k - 1M | 620k - 10M 55°C
0.25W 70°C 125°C to
SGOZ%SSZA +200 10-1M 1-1M 1-10M 400V (8%%(2);*2 +155°C
(0805) NEws| 0.75W — 105°C
0.33W 70°C 125°C
5?17230%?8 +200 10- 1M 1-1M 1-10M 200V 400V
NEW>| 1W = 105°C
0.5W 70°C 125°C
5617231%2'5 +200 10 - 1M 1-1M 1-10M 200V 400V
(1210) NEws| 15w — 105°C

* Cold T.C.R. (-55°C ~ +25°C) is +150 x 10°/K
2 Applies when power rating is 0.4W or lower.
Rated voltage = VPower rating x resistance value or max. working voltage, whichever is lower

Please contact KOA Speer for how to handle a specific surge/pulse

If any questions should arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature,” please give priority to the
“Rated Terminal Part Temperature.” Prior to use and for more details refer to “Introduction of the derating curves on the terminal part temperature”
in the beginning of the catalog.

environmental applications

Derating Curve

100 100 100

! N ' T TN T\ ' N Y I I N
80 [t 0 80 | [T 1\ 80 |t L VL B 1
5 . HIRN 5 : 13/0.2W (135°C) X[ ¥ | - T 1E/0.33W (105°C) [T X
[ L] L] @ 1 1 @ [} o [}
2 0 0 2 T f f f I \ =z 0 1J/0.5W (105°C) e
S eon 1 N g sop 1E/0.125W (125°C) K=\ S eop 2AI0.75W (105°C) >
= : : 3 : 2A10.25W (125°C) b = 2B/1W (105°C)
£ 40 g 40 2B/0.33W (125°C) DV 7 40 L 2E/1.5W (105°C) .
« ' ' « ' 2E/0.5W (125°C) AR\ « ' '
< : < : SO (A2 - < : T
20 : N\ 20 L 2A/0.4W (100°C) I\ | 20 :
H ; : T i i o HIHIA\ | ; H
ol 0 \ ol [ T [T [N ofs 0
60! -40 20 0 20 40 6080 100 120 140 160 60! -40 20 0 20 40 60 80 100 120! 140 !160 60! -40 20 0 20 40 60 80 100! 120 140 '160
-55 70 155 -55 125 135 155 55 105 155

Ambient Temperature (C°) Terminal Part Temperature (C°) Terminal Part Temperature (C°)
For resistors operated at a terminal part temperature of described for each size or above,

a power rating shall be derated in accordance with the derating curve.

Please refer to “Introduction of the derating curve based on the terminal part temperature”
in the beginning of our catalog before use.

If you want to use the rated power of 2, please use the derating curve based on the
terminal part temperature above.

For resistors operated at an ambient temperature
of 70°C or above, a power rating shall be derated
in accordance with the derating curve.

Additional environmental applications can also be found at www.koaspeer.com

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 3/6/25
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KOA SPEER ELECTRONICS, INC.

anti-surge endured surge voltage
thick film chip resistor

environmental applications (continued)

ESD Limiting Voltage

SG73S 1E SG73S 1J SG73S 2A
8T T T T T T T T T T 10 7T 12 T T T T T
1 1 A
S SN S <
=4 <) o gl Il Il Il L
B A A A AT A AR £ sLUn £
= S S
2 5 1 1 1 AT =4 o ‘m,e. @ O T T TIHR s mecer TN
= g L L L L L L1 = 41114 =
£
n [TTT 171 (] 11 171 171 171 a 2 RSN Machine model a =4 M~c ine model
u 1 LT Machine model —1 1T T T T (ﬁ 1Tl ~| m 2 7Lmt:i ~77~ ::
ol LI I o 0 1 1 A ol LI [T~ HHE 1 A -13 P 211
1 10 100 1k 10k 100k 10M 1 10 100 1k 10k 100k 1M  10M 1 10 100 1k 10k 100k 1M  10M
Nominal Resistance Nominal Resistance Nominal Resistance
(Q Q)
SG735 SG73S 2E
16 T T T T T T T T 7T : R
[N L L L L I i
s s ]
= < I
g g |
8 10— T C i et i L
s 1 A AR A S [ AR
2 ® 2 A
2 LU L] L L L = g N [ 1]
£ E TN L]
O A A A g | el |IINE T i
| LSO g CEO N N1 A S g R
oL LI T T LT A
1 10 1k 100k 1M 10M 1 10 100 1k 10k 100k 1M  10M
Nominal Resistance Nominal Resistance
(@) Q
Temperature Rise
SG73S 1E-1J SG73S 2A-2E
180 " 260 JE——— Regarding the temperature rise, the valug of the temperature
160 1| sy o /AR | . varies per conditions and board for use since the temperature
P \ = / is measured under our measuring conditions.
5 1E(0.33W)@ 5 200 , rrrrrrr 2BAW)@
E 120 / = = 1305w Z?’ E EZ / //’ - = 26WsW)2
Z 100 —— 1E(0.125W) (@ T / P ——2A0.75W)(0
o 5 - o 140 7
é /, —- 1E(0.125W)2 E 120 / 2A(0.75W)2
© 8 © P .
g / ’1' ﬁg_ 100 / / Measurement condition
g v £ 8 // . Room temperature: 25°C
© /7 2 / PCB: FR-4t = 1.6mm
0 , = = — 0 // Cu foil thickness: 35um
20 /7 '//"/,,,, " ZZ / d (D: Hot spot
v @ Terminal
0 ) 25 50 75 100 0 0 25 50 75 100 H H /ermma
Power Rating (%) Power Rating (%)
Performance Characteristics
i +(%+
Parameter Reqylrgment REAR _O.lQ) Test Method
Limit Typical
Resistance Within specified _ 25°C
tolerance
TCR. Within specified — +25°C/-55°C and +25°C/+125°C
. Type 1E 1J 2A 2B 2E
+20, +i 0,
Overload (Short time) 2% +0.5% Overload| 1.25W | 2.063W | 2W (L6W?) | 3W | 4W
Resistance to Solder Heat +1% +0.75% 260°C * 5°C, 10 seconds + 1 second
. ... | 0.3%: Characteristic
io's(ni)csr:g%ﬁfgsm (Nil) Standard Characteristic (Nil) Standard: -55°C (30 min.)/+125°C (30 min.) 100 cycles
Rapid Change of Temperature +1%; Characteristic (A) +0.5%: Characteristic | Characteristic (A) Heat Shock Resistance: -55°C (30 min.)/+125°C (30 min.)
I:Ieat.shock Resistance| (A) Heat Shock 1000 cycles
Resistance
Moisture Resistance +3% +0.75% 40°C £ 2°C, 90%~95%RH, 1000 hours; 1.5 hr ON, 0.5 hr OFF cycle
70°C + 2°C or rated terminal part temp. £ 2°C 1000 hours;
° +39, -+ 0, ,
Endurance at 70°C +3% +0.75% 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Exposure +1% +0.3% +155°C, 1000 hours
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 3/6/25
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y= o .\ SG736
= A endured pulse power flat chip resistors

RolIS

« Superior to RK73 series chip resistors in ~ ¢OMPLIANT
pulse withstanding voltage and high power

* High Precision resistor with T.C.R. £50x10°/K
and Tolerance +£0.25%

* Suitable for both reflow and flow solderings

* Products with lead-free terminations meet EU RoHS
requirements. EU RoHS regulation is not intended for
Pb-glass contained in electrode, resistor element and glass.

* AEC-Q200 Tested

Type Dimensions inches (mm)
. . . (Inch Size Code) L w c d t
dimensions and construction
SG73G1J .012+.004 | .012+.004
.310. .310.
(L) .063+.008 | .031+.004 (0.3+0.1) | (0.320.1) .018+.004
L SG73G1J AT| (1.6+0.2) | (0.8+0.1) | .014+.006 | .02+.008 | (0.45+0.1)
e aniivd (0603) (0.35£0.15)| (0.5+0.2)
/ .008 .008
/W / / ] SG73G2A .012 ":{50204 .012 -t(.)ozoﬂr (%25:8%‘)1
! n. (0805) | .079+.008 | .049+.004 | (0.3*92) | (0.3%92) DEU.
- £ ~ Plating (2.0£0.2) | (1.2540.1) o1 ol
t {;‘l'ating SG73G2A AT .018+.010 | .024+.008 | .022+.004
v (0805) (0.45+0.25)| (0.6+0.2) | (0.55+0.1)
Protecti Resistive |
Fd% CBOateiﬁéve Filens%IS ve Iglgg{rode SG73G2B .016 *88?1 .016 +88§
S e 1262008 | 063z008 04702) | (04702) | 024+.004
.210. 1.6+0.2 0.6+0.1
SG73G2B AT ( ) .022+.014 | .031+.008 ( )
D ti c (1206) (0.55+0.35)| (0.840.2)
erating curve
100 ‘ ‘ ,\ 100 T I\ 100 T p o‘°c>
| /0. | | Ly 2Ly | | 2B/0.5W (120°c):
5 8ory ;i/%,zz\glw [ 5 80 ;Q;gégx | \ 5 8017 13/0.33W (125=c)__JK4\
g . | 2B/0.33W | g 6 | | g . | |
e | | o | | o | \
o o o
TN e |
= 1 [ = [ =l [
20 I 201 I 20 I
| | | | | |
20 40 20 0 20 40 60%80 100 120 140 *160 20 40 20 0 20 40 60 80 100120% 140 *160 -%0‘ 40 20 0 20 40 60 80 100 120* 140 “160
-55 155 -55 5! 5 125 155
Ambient‘(l;ecn;perature Terminal Pa(n;t(;l’)emperature Terminal Pa(u;tc1;emperature
For resistors operated at an ambient temperature For resistors operated at a terminal part temperature of described for each size or above, a power rating shall be
of 70°C or above, a power rating shall be derated derated in accordance with the derating curve. Please refer to “Introduction of the derating curve based on the terminal
in accordance with the derating curve. part temperature” in the beginning of our catalog before use. *1 If you want to use the rated power of *1, please use the

derating curve based on the terminal part temperature on the right hand side.

ordering information

[ sG73c | | 2a | | | | T | | D | 1002 | [ b |
Power o Termination . Nominal
Type Rating Characteristics Material Packaging Rossnte Tolerance
SG73G 1J Nil: Standard T: Sn TP: 2mm pitch punch paper D: 3 significant figures C: +0.25%
2A A: Heat shock TD: 4mm pitch punched paper + 1 multiplier “R” indicates D: +0.5%
2B resistance *' TE: 4mm pitch embossed plastic decimal on value <1000
For further information on
packaging, please refer to
* With type A, only T is available as the terminal surface material. Appendix A

Contact us when you have control request for environmental hazardous
material other than the substance specified by EU RoHS.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/25/24
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endured pulse power flat chip resis-

applications and ratings

Resistance Absolute Absolute .
Part Power A?nal:?ednt Terr:iz:ltaeldPart (r;l;a?nIEC) e o) Maximum Maximum O;_)rz:::)lng
Designation Rating Temp Temp Max C+0.25%, D+0.5% Working Overload Rangé
: . ) E-24/E-96 Voltage Voltage
SG73G1J 0.2W 70°C 125°C .
150 10 - 1M 200V
(0603) 0.33W*! 70°C 125°C 1s0v
0.25W 70°C 125°C -55°C
S((;g:(ng - S . +50 10 - 1M 200V 400V to
0.5W 70°C 100°C +155°C
SG73G28 0.33W o°c 125°C +50 10 - 1M 200V 400V
(1206) 0.5W* 70°C 120°C

Parentheses indicate EIA package size codes. Rated voltage = VPower rating x resistance value or max. working voltage, whichever is lower. If any questions should
arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature,” please give priority to the “Rated Terminal Part Temperature.” Prior to
use and for more details refer to “Introduction of the derating curves on the terminal part temperature” in the beginning of the catalog. *1 If you want to use the rated
power of *1, please use the derating curve based on the terminal part temperature on the previous page.

environmental applications

Temperature Rise One-Pulse Limiting Electric Power

SG73G 1J - SG73G 2A-2B SG73G 1J-2B

—1J(0.33W) D —2B O.EW‘,‘;Vt
180 2A(0.5W) D

3

== -1J(0.33W) @

160

[(
,,,,,,,,, 2B(0.5W) @
[(

2A(0.5W) @

140

120

Temperature Rise (°C)
Temperature Rise (°C)

10
2 Pulse Duration (ms)
’ Z

One-Pulse Limiting Electric Power (W)

0 25 s 75 100 I The maximum applicable voltage is equal to the max.

Power Rating (%) Power Rating (%) Sgc;m ;eRrrl;:erall\Jere 25°C overload voltage.
: FR-4t = 1.6mm

Cu ol thickness: 35pm Please ask us about the resistance characteristic of
H . . (@: Hot spot H .
Regarding the temperature rise, the value of the temperature varies per T v continuous applied pulse.
conditions and board for use since the temperature is measured under T The pulse endurance values are not assured values,
our measuring conditions. so be sure to check the products on actual equipment
when you use them.

Performance Characteristics

Requirement AR *(%+0.1Q)
Parameter Limit Typical Test Method
Resistance Within specified _ 25°C
tolerance
TC.R. Within specified T.C.R. — +25°C/-55°C and +25°C/+125°C
Overload (Short time) +2% +0.5% Rated Voltage x 2.5 for 5 seconds (2A: 0.5W rated voltage x 2 for 5 seconds)
Resistance to Solder Heat +1% +0.75% 260°C £ 5°C, 10 seconds + 1 second
. +0.5%: Characteristic (Nil) |+0.3%: Characteristic (Nil) i (N R h o ’
Rapid Change of Standard Standard gﬂarac;er!s:!c (ElI)HStatngﬁrd.k—EF:f C ESO m.|ng/5+%253é: (30 r/TQz)SJ‘;%O g;(/)cles
Temperature +1%: Characteristic (A) Heat | +0.5%: Characteristic (A) 108630‘: glrésslc (A) Heat Shock Resistance: - (30 min.) (30 min.)
Shock Resistance Heat Shock Resistance Y
Moisture Resistance +2% +0.75% 40°C £ 2°C, 90%~95%RH, 1000 hours; 1.5 hr ON, 0.5 hr OFF cycle
70°C £ 2°C or rated terminal part temperature + 2°C, 1000 hours,
o, 0, 0,
Endurance at 70°C +2% +0.75% 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Exposure +1% +0.3% +155°C, 1000 hours

Additional environmental applications can also be found at www.koaspeer.com

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/25/24
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. HV73
VE:EOA\ flat chip resistors for high voltage

KOA SPEER ELECTRONICS, INC.

—

features COMPLIANT

 Superior to RK73 series in maximum working voltage

* Products with lead-free terminations meet EU ROHS
requirements. EU RoHS regulation is not intended for
Pb-glass contained in electrode, resistor element and glass.

dimensions and construction

L Type Dimensions inches (mm)
/écﬁ’ S (Inch Size Code) L w c d t
/ / 1J .063+.008 | .031+.004 | .012+.004 | .012+.004 | .018+.004
/W / (0603) (1.640.2) | (0.8+0.1) | (0.3+0.1) | (0.3%0.1) | (0.45+0.1)
Sn
e — / Plati 1008
1= ! ’ . aing 2A .079+.008 | .049+.004 | .016+.008 | -012 "'004 | .02+.004
t N in (0805) (2.0£0.2) | (1.25£0.1) | (0.40.2) | (93+02) | (0.5%0.1)
g < -0.1
Vo ||
F—d—{ Protective Resistive Inner .016 *3%8
. . 2B .126+.008 | .063+.008 | .02+.012 -004 | .024+.004
Coating Film  Electrode (1206) | (3.2:0.2) | (1.60.2) | (0.5:0.3) | (0.4%02) | (0.6x0.1)
S o
ubstrate 2H 197+.008 | .098+.008 | .02+.012 | ‘016 “00a | 024+.004
(2010) (5.0£0.2) | (2.5+0.2) | (0.5+0.3) | (0.4 *_83) (0.6+0.1)
016 +.008
3A 248+.008 | .122+.008 | .02+.012 | ‘910 “004 | .024+.004
(2512) (63+0.2) | (3140.2) | (0520.3) | (0.4+02) | (0.620.1)

Derating Curve

100
: :\ 100 T \
80 80 I I
5 | I el I
z |l | g I I \
c 60 I & 60[y T
H o
£l I g |l |
c [ & 40 [
® ol I = |
| | 201 |
0 1 1 x oLl |
-60* -40 20 0 20 40 60“80 100 120 140 “160 60 -40 20 0 20 40 60 80 100 120 140 “160
-55 i 70 155 -55 125 155
Ambient Temperature Terminal Part Temperature
2 )
For resistors operated at an ambient temperature For resistors operated at a terminal part temperature of described for each size or
of 70°C or above, a power rating shall be derated above, a power rating shall be derated in accordance with the above derating curve.
in accordance with the above derating curve. Please refer to “Introduction of the derating curve based on the terminal part

temperature” in the beginning of our catalog before use.

ordering information

| HV73 | | 2B | | T | | D | | 1004 | | F |
T si Termination Packadi Nominal Resistance
ype 43 Material @esay g Resistance Tolerance
1J: 0.1W T: Sn TD: 0603, 080_5, 1206: +0.5%, +1%: D:+0.5%
2A: 0.25W . ;Ofgg;;tlcg punched paper 3 significant figures F: +1%
2B: 0.25W - S * 1 multiplier G:2%
7" embossed plastic 204 +5%:
2H: 0.5W For further information on packaging, 5 sig’nﬂ‘icaﬁt figures J: 5%
3A: 1W please refer to Appendix A + 1 multiplier
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 7/06/23

KOA Speer Electronics, Inc. « 199 Bolivar Drive « Bradford, PA 16701 ¢ USA « 814-362-5536 ¢ Fax: 814-362-8883 « www.koaspeer.com
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HV73

KOA SPEER ELECTRONICS, INC.

applications and ratings

flat chip resistors for high voltage

Rated . Absolute | Maximum .
Part :::iv:r A?nat:?ednt Terminal ( T(r:nIEC) Resistance Rangel(Q) Maximum | Overload OPrzl;:tlng
Designation @ 700% Tem Part pﬁllax E-24/E-96 | E-24/E-96 E-24 E-24 Working | Voltage Ran pé
P- | Temp. © | (D20.5%) | (F£1%) (G£2%) | (Jx5%) | Voltage | (D.C.)* 9
1J 041W | 70°C | 125°C | +100** — 10K - 10M | 10k - 10M | 10k - 10M | 350V 500V
+100 | 100k - 1M | 100k - 10M | 100k - 10M | 100k - 10M
2A o 125°C 400V 800V*
0.25W | 70°C +200 — — — 11IM - 51M
+100 | 100k - 1M | 100k - 10M | 100k - 10M | 100k - 10M -55°
2B 025W | 70°C | 125°C goov | 1000v+ | 9°°C
+200 — — — 11M - 51M to
+100 | 100k - 1M | 100k - 10M | 100k - 10M | 100k - 10M 155°C
2H 05W | 70°C | 125°Cc | 200 — 10.2M - 51M | 11M - 51M | 11M - 51M %gog\)/ 3000V
+300 = 51.1M - 100M|56M - 100M |56M - 100M
+ - - - -
A W 00c | 1omec | %100 | 43k-1M | 43k-10M | 43k - 10M | 43k - 10M ?go(c:)\)/ 000V*
+200 — 10.2M - 20M| 11M - 20M | 11M - 51M -C.

* Max. overload voltage is specified by D.C. voltage

** Cold T.C.R. (-55°C ~ +25°C) of 1.02MQ ~ 10MQ is +200x10/K

If any questions should arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature,” please give priority
to the “Rated Terminal Part Temperature.” Prior to use and for more details refer to “Introduction of the derating curves on the terminal part
temperature” in the beginning of the catalog.

Rated voltage = VPower rating x resistance value or max. working voltage, whichever is lower

environmental applications

Temperature Rise
HV73 1J

HV73 2A-2B
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Power Rating
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Regarding the temperature rise,
the value of the temperature varies
per conditions and board for use
since the temperature is measured
under our measuring conditions.

o
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Power Rating
(%)

HV73 2H-3A
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Temperature Rise

One-Pulse Limiting Electric Power

HV73 1J-2A HV73 2B-3A

One-Pulse Limiting Electric Power (W)
One-Pulse Limiting Electric Power (W)

Pulse Duration
(ms)

The maximum applicable voltage is equal to the max. overload
voltage. Please ask us about the resistance characteristic of
continuous applied pulse. The pulse endurance values are not
assured values, so be sure to check the products on actual
equipment when you use them.

Measurement condition
Room temperature: 25°C
PCB: FR-4t = 1.6mm
Cu foil thickness: 35um
: Hot spot
@: Terminal

n
S

=

O 10 20 30 40 50 60 70 80 90 100

Power Rating

Performance Characteristics

(%)

Requirement AR *(%+0.1Q)
Parameter Limit Typical Test Method
. Within regulated o
Resistance tolerance — 25°C
TCR. W'”"? épRec'f'ed — +25°C/-55°C and +25°C/+125°C
Overload (Short time) +2% +0.5% Rated Voltage (D.C.) x 2.5 for 5 seconds
Resistance to Solder Heat +1% +0.5% 260°C + 5°C, 10 seconds + 1 second
+0.5%: +0.3%:
Rapid Change of Temperature (10kalR021.OMQ) (10kfj§R550/10(_)MQ) -55°C (30 minutes), +125°C (30 minutes), 100 cycles
(10MQ<R<100MQ) | (10MQ<R<100MQ)
Moisture Resistance +2% +0.75% 40°C + 2°C, 90%-95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
Endurance at 70°C +2% +0.75% 70°C £ 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Exposure +2% +0.3% +155°C, 1000 hours

Additional environmental applications can also be found at www.koaspeer.com

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

5/17/23
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flat chip resistors for high voltage

KOA SPEER ELECTRONICS, INC. (L Tomotive
EU-—
features ROU%%II
 Superior to RK73 series in maximum COMPLIANT

working voltage
« Suitable for flow and reflow solderings

e Products meet EU RoHS requirements. EU RoHS
regulation is not intended for Pb-glass contained in
electrode, resistor element and glass.

« Suitable for high reliable applications like automotives

* AEC-Q200 tested

dimensions and construction Type Dimensions inches (mm)
L (Inch Size Code) L wW c d t
ey ankavd 1J .012+.004 | .012+.004
(0603) .063+.008 | .031+.004 | (0.3+£0.1) | (0.3£0.1) | .018+.004
/ / 1JAT | (1.6+0.2) | (0.80.1) [.014+.006 | .02+.008 | (0.45+0.1)
w (0603) (0.35+0.15) | (0.5+0.2)
s +.008
/ Le / Plating 2A 016+.008 | 012 "00s | .02+.004
e 0 © N (0805) .079+.008 | .049+.004 | (0.4+0.2) | (0.3 +02) | (0.5£0.1)
t Platin (2.0+0.2) | (1.25+0.1) 01
[ 9 2A AT .018+.010 | .024+.008 | .022+.004
F ) S (0805) (0.45+0.25)| (0.6+0.2) | (0.55+0.1)
d—{ Protective Resistive Inner 7008
Coating . Film Electrode 2B 024012 016 "g0a
Ceramic_ (1206) | 126+.008 | .063+.008 | (0.5+0.3) | (0.4*97) | .024+.004
2B AT (3.2+0.2) | (1.620.2) [~555 5714 031z.008| (©-6x0-1)
Derating Curve (1206) (0.55+0.35)| (0.8+0.2)
100 100
| |
| A | \
80 I I 80 I I
% I I 13, 2A, 2B % I I \
& 60 | € 60 |
© T
3 40 l l 3 40 l l
€ “Of | € O |
& 0 I I & 20 I I
I I I I \
ol | ol |
-60* 40 -20 0 20 40 60“80 100 120 140 “160 -60* -40 -20 0 20 40 60 80 100 120* 140 “160
-55 70 155 -55 125 155
Ambient Temperature Terminal Part Temperature
(°C) (°C)
For resistors operated at an ambient temperature of 70°C or For resistors operated at a terminal part temperature of described for
above, a power rating shall be derated in accordance with the each size or above, a power rating shall be derated in accordance with
above derating curve. the above derating curve.
Please refer to “Introduction of the derating curve based on the
terminal part temperature” in the beginning of our catalog before use.
ordering information
[ Hv7av | [ 2a | | | | T | | D | | 104 | | J |
. e Termination . Nominal Resistance
Type Size Characteristics Material Packaging Resistance Tolerance
HV73V 1J: 0.1W Nil: Standard T: Sn TD: 7" 4mm pitch +0.5%, +1%: 3 D: +0.5%
2A: 0.25W A: Heat shock punched paper significant figures F: +1%
2B: 0.33W resistance * For further information on + 1 multiplier G:+2%
packaging, please refer to +2%, +5%: 2 .
“ No resistance markin Appendix A significant figures J: £5%
g +1 multiplier
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/01/23
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flat chip resistors for high voltage
KOA SPEER ELECTRONICS, INC.

(automotive)
applications and ratings
Power | Rated izt T.C.R Resistance Range (Q) Maximum L) Operating
FET Rating | Ambient Lemnhel (p;;m.l°&:) Working Overload Temperature
Designation @70°C | Tem Part Max E-24/E-96 | E-24/E-96 E-24 E-24 Voltage Voltage Range
P- | Temp. © | (D20.5%) | (F£1%) (G£2%) (J£5%) 9 (D.C.)* 9
HV73V1J 0.1W 70°C 125°C | +100* — 10k - 10M | 10k - 10M | 10k - 10M 350V 500Vv*
_ _ B _ -55°C
HV73V2A 0.25W 70°C 125°C +100 100k - 1M | 100k - 10M | 100k - 10M | 100k - 10M 400V 800V* o
+200 — — — 11M - 51M +155°C
+100 100k - 1M | 100k - 10M | 100k - 10M | 100k - 10M
HV73Vv2B 0.33W 70° 125° Y 1200Vv*
oc >C +200 — — — 11M - 51M 800 00

Rated voltage = vPower rating x resistance value or max. working voltage, whichever is lower
*2 Maximum Overload Voltage is specified by D.C. voltage * Cold T.C.R. (-55°C ~ +25°C) of 1.02MQ ~ 10MQ is +200x10°/K

If any questions should arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature,” please give priority to the
“Rated Terminal Part Temperature.” Prior to use and for more details refer to “Introduction of the derating curves on the terminal part temperature”
in the beginning of the catalog.

environmental applications

Temperature Rise One-Pulse Limiting Electric Power
HV73V 1J HV73V 2A-2B _ HV73 1J-2B
35 70 %
iNJ 2B H
¥ n] g% A 2A7] &
o £ 2
3% 3% = 5
€ 20 2 40 o
s 1 — | £ T 2
% 15 ® 30 k=
210 — £ 20 Zad 5
e =~
5 = iiny>— g
c I
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100 o 001 01 1 1 100 1000
Power Rating Power Rating Pulse Duration
(%) (%)
Regarding the temperature rise, the value of the temperature g:g:ul'eexen::&ﬂ:qgjc The maximum applicable voltage is equal to the max.
varies per conditions and board for use since the temperature  pcs: Fr-4t = 1.6mm overload voltage. Please contact factory for resistance
is measured under our measuring conditions. Cufoilthickness: 35um characteristics of continuous applied pulse.
(1: Hot spot
(@: Terminal
I N

Performance Characteristics

Requirement AR *(%+0.1Q)
Parameter Limit Typical Test Method
Resistance Wlt?:)?erri%zfted — 25°C
T.C.R. Within specified T.C.R. — +25°C/-55°C and +25°C/+125°C
Overload (Short time) +2% +0.5% Rated Voltage (D.C.) x 2.5 for 5 seconds
Resistance to Solder Heat +1% +0.5% 260°C + 5°C, 10 seconds * 1 second
+0.5%: (10kQ<R<10MQ) | +0.3%: (10kQ=R<10MQ) | Characteristic (Nil) Standard: -55°C (30 minutes), +125°C (30 minutes),
Rapid Change +19%: (1IMQ<R<51MQ) | 0.5%: (1IMQ<R<51MQ) | 100 cycles
of Temperature +1%: (Characteristic (A) | +0.5%: Characteristic (A) | Characteristic (A) Heat Shock Resistance: -55°C (30 minutes), +125°C
Heat Shock Resistance | Heat Shock Resistance | (30 minutes), 1000 cycles
Moisture Resistance +2% +0.75% 40°C £ 2°C, 90%-95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
Endurance at 70°C +2% +0.75% 70°C £ 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
E'g(‘)gjr’zperat“re +2% +0.3% +155°C, 1000 hours

Additional environmental applications can also be found at www.koaspeer.com

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/01/23
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= O\

high temperature flat chip resistors

features EU-
 High heat resistance that can be used even R IU:>I§
at high temperatures of 155°C or higher. The O
maximum operating temperature of Sn plating ¢OMPLIANT
products compatible with solder mounting is 175°C, and Au plating
products compatible with conductive glue mounting is 200°C.

» Excellent heat resistance and weather resistance are ensured by the
use of metal glaze thick film
« High stability and high reliability with the triple-layer structure of electrode
* Superior to RK73 series chip resistors pulse withstanding voltage
and high power
* Applicable to various kinds of automatic mounters for taping, etc
* Products meet EU RoHS requirements. EU RoHS regulation is not intended

KOA SPEER ELECTRONICS, INC.

dimensions and for Pb-glass contained in electrode, resistor element and glass.
construction * AEC-Q200 Tested
L
Ao e Type Dimensions inches (mm)
/ / (Inch Size Code) L w c d t
w
+.002
Wy 4 o s, 1e o0 o
L foner (0402) | .039 "op; | 020+.002 | .008£.006 | (0.25 *0%%) | 014+.002
0.1 .5+0. .2+0.1 .3540.
}‘;d*’{ Protective Resistive Inner 1E AT (1'0-5.05) 0.520.05) | (0.240.15) .012+.006 (0.35:0.05)
Coating Film Electrode (0402) (0.310. 1 5)
Ceramic
Substrate 1J .012+.006 | .012+.004
Derating Curve (0603) .063+.008 | .031+.004 | (0.3+0.15) | (0.3+0.1) | 018+.004
. 1J AT (1.6+0.2) | (0.840.1) | 014+.006 |.020+.004 | (0.45+0.1)
" Ambient Temperature _ (0603) (0.35+0.15) | (0.5+0.1)
i [ N\ For resistors operated at 008
80 ; Termin; = ﬁacl ; \ an ambient temperature 2A 016+.010 | 012 To01 | .02+.004
5 ; Material T—— of 70°C or above, a power (0805) | 079+.008 | .049+.004 | (0-4£0.25) | (9.3+02) | (0.5:0.1)
50— (nplaing——\x rating shall be derated in (2.0+0.2) | (1.25+0.1) —
é 40 | Terminal Sun_facé/:/ accordance with the 2A AT .018+.010 | .024+.008 | .022+.004
20 ; [ [ A\N 016 +008
. : I T | 2B : -.004
400 150 0 501 100 150 : 200 (1206) | 126+.008 | .063+.008 | .022+.014 | (0.4*02) | .024+.004
-55 70 175 3.24+0.2 1.6+0.2 0.55+0.35, - 0.6+0.1
Ambient'l;empera!ure 2B AT ( ) ( )¢ ) .031+.008 ( )
2 (1206) (0.840.2)
Terminal Part Temperature Applied to Sn Plating Products
100 i T T XN 100 T T T RN When the terminal part temperature of the resistor exceeds
. 1] 1E/0.125W (125°C) A\ % 1 2A05W(100°C)— [\ the rated terminal part temperature shown above, the power
8 i 200N (1250 = § [ E02W2B07SW (1050 —p \k\ shall be derated according to the derating curve.
§ 60 = oW/ o) A\ & ' 1J033W (125°C)— ' '\ If you want to use at the rated power of *1, please use the
£ 40 : 1 [\ 2 40 :  \\ derating curves based on the terminal part temperature of
$ : S g : A right side.
2 T A\ 2 J T \ Please refer to “Introduction of the derating curves based on
0 : A 0 : il the terminal part temperature” in the beginning of our catalog
-100 50 0 50 100 11150 1 200 -100 1-50 0 50 1001 1 150 1 200 before use.
-55 125135 175 -55 105125 175
Terminal Part Temperature Terminal Part Temperature
A o
ordering information
|HSG73P| | 2B | | | | G | | D | [ 103 [ 9 |
Power . Terminal . Nominal
Type Rating Characteristic Surface Material Packaging Resistance | | Tolerance
1E: 0.125W, 0.2W Nil: Standard T: Sn TP: 2mm pitch punch paper F: 4 digits F: 1%
1J: 0.2W, 0.33W A: Heat Shock G: Au TD: 4mm pitch punched paper J: 3 digits J: £5%
2A: 0.25W, 0.5W Resistance*! *1 With type A only T is For further information on packaging,
2B: 0.33W, 0.75W available as the terminal please refer to Appendix A
surface material.
Contact us when you have control request for environmental hazardous material other than the substance specified by EU RoHS.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/14/23
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high temperature flat chip resistors
KOA SPEER ELECTRONICS, INC.

applications and ratings

Part Power Rated Ambient Temp. | Rated Term. Part Temp.| TcR. Resistance Range | Maximum | Maximum
. . i Term. Surf. | Term. Surf. | Term. Surf. | Term. Surf. | (x109/K Workin Overload
Designation Rating | Material: T | Material: G | Material: T | Material: G ( Max ) F: ¥1% J: 5% Voltageg Voltage
(Sn plating) | (Au plating) | (Sn plating) | (Au plating) ) E24 E24
Hs(g;zg;)m 06122\/?/‘,’1" ;gog 0 iggg = 200  |100-1MQ | 10~10MQ | 75V 100V
B T = 200 |100-1MO | 10-10MQ | 150V | 200V
HSG73P2A 0.25W 70°C 70°C 125°C — +200 _ _
(0805) e S0°e — Toooc — * 100~1MQ | 10~10MQ | 200V 400V
HSG73P2B 0.33W 70°C 70°C 125°C — . ~ -
(1206) 0.75W" 70°C — 105°C — = 100~1MQ | 10~10MQ 200V 400V

Operating Temperature Range :-55°C ~ +175°C (Terminal Surface Material: T), -55°C ~ +200°C (Terminal Surface Material: G)

Rated voltage = VPower rating x resistance value or max. working voltage, whichever is lower

*! |f you use at the rated power, please keep the condition that the terminal of the resistor is below the rated terminal part temperature.
Please refer to the derating curves based on the terminal temperature.

If any questions arise whether to use the “Rated Ambient Temperature”or the“Rated Terminal Part Temperature”in your usage conditions, please give priority
to the“Rated Terminal Part Temperature”

environmental applications

Temperature Rise One-Pulse Limiting Electric Power
HSG73P 1E-1J HSG73P 2A-2B HSG73P 1E-2B
70 90 §‘ 1000
—ud 80 - =
60 —2B0D [
—~ N eomen| o~
o / R / { | —- 282 E it
g a iJE@Z 2 o £ - -0 ¢
e : £
© /| : © / || == ° 5
o X 4 7 ® 50 2
= 4 77 = o 1 w ~ T
E / 7 2 Vil 10 e =
s 20 — g 4 5 2
] i ] / A =
o = Q 30 Az £
£ 20 / P £ / A Measurement condition 3
2 : 2 20 . 550 1
// = /a/ Room temperature: 25°C 3
1 ; 10 4% PCB: FR-4 t=16mm 3
/ Cu foil thickness: 35um 9-'.’
0 0 .
0 25 50 75 100 0 25 50 75 100 (- Hot spot § 01
Power Rating (%) Power Rating (%) / @: Terminal 0.001 0.01 0.1 1
I N Pulse Duration
(ms)
Regarding the temperature rise, the value of the temperature The maximum applicable voltage is equal to the max
varies per conditions and board for use since the temperature is overload voltage. Please ask us about the resistance.
measured under our measuring conditions. ge.

characteristic of continuous applied pulse.
Performance Characteristics

Requirement AR *(%+0.1Q)

Parameter Limit Typical Test Method
. Within specified o
Resistance tolerance — 25°C
TCR Within specified Characteristic (Nil) Standard: +25°C/-55°C, +25°C/+125°C
T T.C.R. _ Characteristic (A) Heat shock resistance: +25°C/-55°C, +25°C/+175°C

Overload (Short time) +2% +0.5% Rated Voltage x 2.5 for 5 seconds (2A: 0.5W; 2B: 0.75W Rated Voltage x 2 for 5 seconds)
£0.89: Characterisic Oy Srasett® | Characteristic (Nil) Standard: -55°C (30 min.)/+125°C (30 min.) 100 cycles

Rapid Change of Temperature | 105 characteristic (a) | 0-5%: Characteristic | Characteristic (A) Heat Shock Resistance: -55°C (30 min.)/+175°C (30 min.)
Heat Shock Resistance (Azqs;z:asnzg(:k 1000 cycles

+2%: 1J, 2A, 2B | £0.75%: 1J, 2A, 2B

Moisture Resistance +3%- 1E +1%: 1E 40°C £ 2°C, 90%-95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
o +2%: 1J, 2A, 2B | +0.75%: 1], 2A, 2B o o
Endurance at 70°C +3% 1E +1%: 1E 70°C £ 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Exposure +2% +0.5% +200°C, 1000 hours (Terminal Surface Material [G]: Au plating products)
Endurance at 175°C +1% +0.3% +175°C, 1000 hours, Power Ratingx10% (Terminal Surface Material [T]:

Sn plating products)
For Surface Temperature Rise Graph see Environmental Applications. Additional environmental applications can also be found at www.koaspeer.com

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/09/22
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KOA SPEER ELECTRONICS, INC.

flat chip resistors (anti-sulfuration)

RobIS

COMPLIANT

features

 Excellent anti-sulfuration characteristic
due to using high sulfuration-proof inner
top electrode material

» Excellent heat resistance and weather resistance are
ensured by the use of metal glaze thick film

« High stability and high reliability with the triple-layer
structure of electrode

« Suitable for both flow and reflow

 Products with lead-free terminations meet EU RoHS
requirements. EU RoHS regulation is not intended for
Pb-glass contained in electrode, resistor element and glass.

* AEC-Q200 Tested: 0201 (1H), 0402 (1E), 0603 (1J),
0805 (2A), 1206 (2B), 1210 (2E), 2010 (W2H), 2512 (W3A)

dimensions and construction Type Dimensions inches (mm)
(Inch Size L w c d t
Code)
Jrarm L a—c—y 1F .016+.001 | .008+.001 | .004+.001 | .004+.001 | .005+.001
f (01005) | (0.4+0.02) | (0.2+0.02) | (0.1£0.03) | (0.11+0.03) | (0.13+0.02)
/ 1H .024+.001 | .012+.001 | .004+.002 | .006+.002 | .009+.001
w (0201) | (0.6+0.03) | (0.3£0.03) | (0.1£0.05) | (0.15+0.05) | (0.23+0.03)
/ » l S din 039 +004 01 +002
7= £ . \ 9 1E 039 Too2 | .02+.002 | .008+.004 | Y% Joos | .014+.002
t Plating (0402) | (10 01) (0.5+0.05) | (0.240.1) | (0.25 +0.05) (0.35+0.05)
Fdﬁ Protective Resistive Inner 1J .063£.008 | .031+.004 | .012+.004 | .012+.004 | .018+.004
Coating Film Electrode (0603) (1.6+0.2) (0.840.1) (0.3£0.1) (0.3£0.1) (0.45+0.1)
Ceramic 012 +008
Substrate 2A .079+.008 | .049+.004 | .016+.008 | - -004 | .02+.004
(0805) | (2.0+0.2) | (1.25+0.1) | (0.4+0.2) 03 +g.%) (0.5+0.1)
2B .063+.008 008
(1206) | 1264008 | (1.6£0.2) 016 " 504
2E (3.240.2) | .102+.008 0.4792)
(1210) (2.6£0.2) )
W2H | .197+.008 | .098+.008 | .02+.012 .024+.004
(2010) | (5.0+0.2) (2.5+0.2) (0.5£0.3) (0.6+0.1)
W3A/ .026+.006
W3A2' | -248£.008 | .122+.008 (0.65+0.15)
(2512) (6.3£0.2) (3.1£0.2)
" RK73Z exempt
ordering information
[RK73H | | 2A ] | R T | | TD | [ 1002 | | F
T Power ch teristi Termination Packagi Nominal Resistance
YBE Rating ElRE LIS Material acaging Resistance Tolerance
RK73B 1F R: Anti-Sulfur T: Sn TX: 4mm width - 1Imm pitch plastic embossed RK73B: D:+0.5%
RK73H 1H TBL - TCM: 2mm pitch press paper * 3 digits F: +1%
RK73Z 1E TPI._ -TP: 2_mrhn pitchhpunch paper RK_73H: G: +2%
13 TD: 4mm p}tc punc_ paper 4 digits J: +5%
TE: 4mm pitch plastic embossed RK73Z:
2A Other nonstandard reel sizes available, contact None
2B factory for other options
2E For further information on packaging, please refer
W2H to Appendix A
W3A ” Standard taping specification of 1H is TCM. Previously available
W3A2

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

“TC (10,000pcs/Reel)” is not recommended for new designs.

11/04/24
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— . RK73-RT
VE=—=OA\ flat chip resistors (anti-sulfuration)

KOA SPEER ELECTRONICS, INC.

applications and ratings

RK73B/RK73H
Rated Resistance Range ; ; ;
Part Power Ratgd Terminal T.C.I}. RK73H RK73B Maxm}um Maximum | Operating
. . ; Ambient (ppm/°C) Working | Overload | Temp.
Designation | Rating Part D+0.5% F+1% G+2% J+5%
Temp. Max. Voltage | Voltage Range
Temp. E24, E96 E24, E96' E24 E24
+200 100kQ) - 2MO? | 100kQ - 1IMQ [100kQ - 10MQ 55°C
0110':05 0.03W — 250 _ 100 - 91k | 10Q - 91kQ | 10Q - 91kQ 20V 30V to
( ) 0 - +300 _ 10-9.10 10-9.10 +125°C
1H +200 | 100Q - 100kQ | 1000 - 1MQ 100 - 1M
(0201) 0.05W — 25V 50V
+300 — 10Q - 97.6Q 100 - 910
1E AW +100 | 100Q-1MQ | 10Q - IMQ — —
(0402) ' +200 — 1.02MQ - 10MQ| 10Q - 10MQ | 1Q - 10MQ
+100 | 1.02kQ - IMQ | 1.02kQ - IMQ _ _
0.1W 75V 100V
1J +200 — 1.02MQ - 10MQ| 1.1kQ - 10MQ | 1.1kQ - 10MQ
(0603) +100 100Q - 1kQ | 10Q - 1kQ — —
0.125W
+200 — — 100 - 1kQ 10 - 1kQ
2A 025w | 70°c | 125°c %100 | 1000-1MQ | 100 -1MQ — — 150V 200V
(0805) +200 — 1.02MQ - 10MQ| 10Q - 10MQ | 1Q - 10MQ .
2B +100 100Q - IMQ | 10Q - IMQ — — to
0.25W
(1206) +200 — 1.02MQ - 10MQ| 10Q - 10MQ | 1Q - 10MQ +155°C
2E +100 | 100Q-1MQ | 10Q - IMQ — —
0.5W
(1210) +200 — — 10Q-1MQ | 1Q-1MQ
+100 10Q-1MQ | 10Q - IMQ — _
W2H
0.75W 1-9.76 200V 400V
(2010) +200 — 102M0 - 10Mal 1@ -10MQ | 1Q-10MQ
W3A w +100 10Q - IMQ 10Q - 1IMQ — —
(2512) +200 — 1.02MQ - 10MQ| 10Q - 10MQ | 1Q - 10MQ
W3A2 ) +100 10Q - 1IMQ | 10Q - 1IMQ — _
2w o
(2512) 95°C +200 — 1.02MQ - 10MQ| 10Q - 10MQ | 1Q - 10MQ

Rated voltage = vPower rating x resistance value or max. working voltage, whichever is lower

*The nominal resistance value for RK73H1F (F:+1%) is E24

2 If you use at the rated power, please keep the condition that the terminal of the resistor is below the rated terminal part temperature. Please refer to
the derating curves based on the terminal temperature.

If any questions arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature,” in your usage conditions, please
give priority to the “Rated Terminal Part Temperature.” Prior to use and for more details refer to “Introduction of the derating curves in the terminal
part temperature” in the beginning of the catalog.

While using under high power, the temperature of the product may increase depending on the condition of heat dissipation from PCB.

Be sure to check the terminal part temperature as well as precautions to use on delivery specification before use.

applications and ratings (continued)

RK73Z
Rated Rated Maximum Operating
Desrirat\tion Ambient Terminal Part Resistance CRuartritra‘nt Surge Temperature
9 Temperature Temperature 9 Current Range
1H (0201) 100mQ max. 0.5A 1A
1E (0402)
1J (0603) 1A 2A
2A (0805) +70°C +125°C SA -55°C to +155°C
2B (1206) 50mQ max.
2E (1210) 2A
W2H (2010) 10A
W3A (2512)
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/04/24
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KOA SPEER ELECTRONICS, INC.

environmental applications

Derating Curve

RK73B-RK73H-RK73Z-RT
Ambient Temperature

100

g | |

8 80 |
Al I Thame
Q5 [t 2E, W2H, W3A (1W),
[l I 2 o

¥ 6 60

ze I |

58 | |

22

553 [

55 |l |

T8 20

o8 | |

s

Ex ol I

< -60* -40 -20 0 20 40 60 “ 80 100 1204 140 *

M -55 70 125 155

Ambient Temperature
(°C)

For resistors operated at an ambient temperature
of 70°C or higher, the power (for RK73B, RK73H)
or a current rating (for RK732) shall be derated in
accordance with the above derating curve.

Temperature Rise

flat chip resistors (anti-sulfuration)

RK73B-RK73H-RK73Z-RT RK73B-RK73H-RT
Terminal Part Temperature Terminal Part Temperature W3A2
100
z 100y : I,\
EY oo \ L [
@g 8o T TP | 5
[ W2H, W3A (1) H | |
e |l | 8 60 |
g8 %o I
Ee R I
88 ol | g 4o I
53 | | \ =
30 ° | |
&% 20 : : “n [
3 | |
ﬁ°\° 0 I I —%O‘ -40 -20 0 20 40 60 80 “100 120 140 “160
4 a ry A
o -60* -40 -20 0 20 40 60 80 100 120° 140 “160 -
= -55 125 155 55 95 155

T inal Part T
Terminal Part Temperature ermina a(l;tc)emperature
(°C)

When the terminal part temperature of the resistor exceeds the rated terminal part temperature
shown above, the power shall be derated according to the derating curve.

Please refer to “Introduction of the derating curves based on the terminal part temperature” on
the beginning of our catalog before use.

RK73B 1F-1J RK73B 2A-2E RK73B W2H-W3A2
* o . e Regarding the temperature rise,
e % = 0| the value of the temperature varies
@ f:; _w -0 = per conditions and board for use
e e g . / R g — | since the temperature is measured
8 © — w0 8 - i 8 = ww | under our measuring conditions.
o e 6o -~ o
o — 2 / / I 2 —
3 30 e H® 3 50 3 150 .
g . 1:2 5 e 20 : i . Measurement condition
“g’. . A -7 - g « / 7 g W . Room temperature: 25°C
5 g w // 2 T PCB: FR-4t = 1.6mm
© £ i Cu foil thickness: 35um
50
10 /7 @:Hot spot
0 0 0 ] @:Terminal
o 0 25 50 75 100 0 25 50 75 100
Power Rating (%) Power Rating (%) Power Rating (%)
RK73H 1F-1J RK73H 2A-2E RK73H W2H-W3A2
60 100 300
—E® 90 —2ED
50 —_—1D 0 . 250 W3A2D)
& —e2| g / ] & / — oz
b --ue & 7 — 0 <
Q40 @ = @ 200 ;
% ——HD g o Y 2A0 g WIAD
—_— D =====-2B@) .
s ey o s | | L S | %2 s ] I
g A Lo e g« / 4 g . :
§ = § « / § ™
= = = .
1 * /. 50 '/ ~F
/ 10 [/
/2 J
0 e 0 0
0 25 50 75 100 o 25 50 75 100 0 25 50 75 100
Power Rating (%) Power Rating (%) Power Rating (%)
Please refer to conventional products for characteristic data such as temperature rise.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/04/24
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RK73-RT

flat chip resistors (anti-sulfuration)
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KOA SPEER ELECTRONICS, INC.

One-Pulse Limiting Electric Power

RK73B 1F-2A RK73B 2B-W3A2

5
8
8

The maximum applicable voltage is equal to the
max. overload voltage. Please ask us about the
resistance characteristic of continuous applied
pulse. The pulse endurance values are not
assured values,so be sure to check the products
on actual equipment when you use them.

.
5
8

W3AW3A2

2H/W2H

0.01 01 1 10 100
Pulse Duration (ms)

0.01 01 1 10 100
Pulse Duration (ms)

One-Pulse Limiting Electric Power (W)
One-Pulse Limiting Electric Power (W)

RK73H 1F-2A RK73H 2B-W3A2

1000

100

10

0.01 0.1 1 10 100
Pulse Duration (ms)

0.01 0.1 1 10
Pulse Duration (ms)

One-Pulse Limiting Electric Power (W)
One-Pulse Limiting Electric Power (W)

RK73Z 1H-2A

RK73Z 2B-W3A

1000

Please ask us about the resistance characteristic
of continuous applied pulse. Please calculate
One-Pulse Limiting Electric Power using upper
limit of resistance (50mQ or 100mQ) for applied
current. The pulse endurance values are not
assured values,so be sure to check the products
on actual equipment when you use them.

100

1
0.001

0.001

0.01 01 1 10 100
Pulse Duration (ms)

0.01 01 1 10 100
Pulse Duration (ms)

One-Pulse Limiting Electric Power (W)
One-Pulse Limiting Electric Power (W)

environmental applications

Performance Characteristics
RK73H, RK73B Requirement AR

£(%+0.1Q) RK73Z Requirement
Parameter Limit Typical Limit Typical Test Method
. Within specified R<100mQ: 1H R<90mQ: 1H .
Resistance tolerance - R<50mQ: Al others|R=40mQ: Al others| 22°C
TCR. Within specified — — — +25°C/-55°C and +25°C/+125°C
. . . RK73B, RK73H Rated Voltage x 2.5 for 5 seconds
Overload (Short time) +2% £1%: 1F R<100mA: 11 R=00mA: 1H (1E, 2B, W3A2: Rated Voltage x 2 for 5 seconds)

+0.8%: All others |R<50mQ: All others|R<40mQ: All others

RK73Z: Max. overload current for 5 seconds

Resistance to

+1%:10Q<R<1MQ

+1%: R<10Q,

R<100mQ: 1H

R<90mQ: 1H

+3%: R<10Q), R>1MQ . . 260°C * 5°C, 10 seconds + 1 second
Solder Heat R>1MQ +0.5%: All others R<50mQ: All others|R<40mQ: All others
Rapid Change +1%: 1F +0.5%: 1F R<100mQ: 1H R=90mQ: 1H

of Temperature

+0.5%: All others

+0.3%: All others

R<50mQ: All others

R=<40mQ: All others

-55°C (30 minutes) / +125°C (30 minutes), 100 cycles

Moisture Resistance

+2%: 1J, 2A, 2B
+3%: All others

+0.75%: 1], 2A, 2B
+1.5%: 1F
+1%: All others

R<150mQ: 1H
R<100mQ: All others

R<100mQ: 1H
R<50mQ: All others

40°C £ 2°C, 90%-95% RH, 1000 hours,
1.5 hr ON, 0.5 hr OFF cycle

. +2%: 1J, 2A, 2B | +0.75%: 1J, 2A, 2B R<150mQ: 1H R<100mQ: 1H 70°C + 2°C or rated terminal part temperature + 2°C 1000h
Endurance at 70°C +3%: All others | +1%: All others | R<100mQ: All others | R<50mQ: All others| 1.5 hr ON, 0.5 hr OFF cycle
High Temperature 1% +0.5% R<150mQ: 1H R<100mQ: 1H +125°C, 1000 hours: 1F; +155°C, 1000 hours:
Exposure =70 070 R=100mQ: All others [R<50mQ: All others| 1H, 1E, 1J, 2A, 2B, 2E, W2H, W3A
. +0.3%: 1F, 1H R<150mQ: 1H R<100mQ: 1H Soaked in industrial oil with 3.5% sulfur
Sulfuration Test +5%

+0.2%: All others

R<100mQ: All others

R<50mQ: All others

concentration 105°C + 3°C, 500 hours

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

11/04/24
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flat chip resistor
KOA SPEER ELECTRONICS, INC. C(ultra precision grade, anti-sulfuration)

features R(I;I—U\%

* Excellent anti-sulfuration characteristic due COMPLIANT
to using high sulfuration-proof inner top electrode material

» Metal-glaze thick film resistor for surface mounting

* High precision resistor with T.C.R. +50x10%/K
and tolerace +£0.25%

* Suitable for both flow and reflow solderings

* Products with lead-free terminations meet EU RoOHS
requirements. EU RoHS regulation is not intended for
Pb-glass contained in electrode, resistor element and glass.

* AEC-Q200 Tested

dimensions and construction

Lo L o Type Dimensions inches (mm)
f / (Inch Size Code) L w c d t
.004 .002
w 1E 039 7005 | .02+.002 |.008+.004 | 01 T00s | .014+.002
0.1 .5+0. 210. 0.0. .35610.
T/ ( / e (0402) | (1001 ) | 05:0.05) | (0.2:0.1)" | (925 +005) | (0.35%0.05)
: = ‘ Ni 1J .063+.008 | .031+.004 | .012+.004 | .012+.004 | .018+.004
Plating (0603) (1.6+0.2) | (0.8+0.1) | (0.3£0.1) | (0.3+0.1) | (0.45+0.1)
. S .008
—d—] Ceeve Resistive . Innet de 2A 079+.008 | .049+.004 | .016+.008 | 012 "oo | .02+.004
ot (0805) | (20:02) | (125:0.1) | (04£0.2) | (93+02) | (0.5%0.1)
Substrate
016 +.008
2B .126+.008 | .063+.008 | .02+.012 "004 | .024+.004
(1206) | (32:02) | (1.60.2) | (05£0.3) | (4+02) | (0.60.1)

ordering information

| RK73G | [ 2A | | R | | T | | D | [ 1002 | | D |
. . Termination . Nominal
Type Size Characteristic Material Packaging Resistance Tolerance
1E R: Anti-Sulfur T: Sn TPL: 0402 only: 2mm pitch punched paper 3 significant C: £0.25%
1J TP: 0402, 0603: 7" 2mm pitch punched figures + 1 D: +0.5%
2A paper _ multiplier “R F: +1%
TD: 0603, 0805, 1206: 7" 4mm pitch indicates
2B punched paper decimal on
TE: 0805, 1206: 7" 4mm plastic embossed value <100Q
For further information on packaging,
please refer to Appendix A

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/6/24
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OA\ RK73G-RT

flat chip resistor
KOA SPEER ELECTRONICS, INC. Cultra precision grade, anti-sulfuration)

Derating Curve

Ambient Temperature Terminal Part Temperature
100 100
I I
80 I :\ 80 I :\
5 | I L] I
g oo I : |l I
o O0fF | a o0 |
% 40 I I % 40 I I
e | .l |
X 53
B | | ° | |
20 2
| [ °n [ \
ol | oll |
60 40 20 0 20 40 60 A 80 100 120 140 * 60 -40 -20 0 20 40 60 80 100120 140 “160
-55 70 155 -55 125 155
Ambient Temperature Terminal Part Temperature
(°C) (°C)
For resistors operated at an ambient temperature of 70°C or above, For resistors operated terminal part temperature of described for each size or
a power rating shall be derated in accordance with the derating curve. above, a power rating shall be derated in accordance with the derating curve.

Please refer to “Introduction of the derating curve based on the terminal part
temperature” in the beginning of our catalog before use.

Temperature Rise

RK73G 1E-1J RK73G 2A-2B
70 . .
* ———  Regarding the temperature rise, the
i 280 .
" B % e value of the temperature varies per
5 ) 5 / conditions and board for use since the
< s T : *¥1 temperature is measured under our
g g . e measuring conditions.
-—-u2
E E 30
3 3
£ 2 = £
D L~ 2 20 .
a /{ - a ’ Measurement condition
10 = w0 @:Hot spot Room temperature: 25°C
< / 2 Termina PCB: FR-4t = 1.6mm
°T » w1 e s w5 Cu foil thickness: 35um

Power Rating (%) Power Rating (%)

One-Pulse Limiting Electric Power
RK73G 1E-2B

The maximum applicable voltage is equal to the max. overload voltage.
Please ask us about the resistance characteristic of continuous applied pulse.
The pulse endurance values are not assured values,so be sure to check the
products on actual equipment when you use them.

0.001 0.01 01 1 10 100 1000
Pulse Duration (ms)

One-Pulse Limiting Electric Power (W)

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/06/24
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RK73G-RT

KOA SPEER ELECTRONICS, INC.

applications and ratings

flat chip resistor
(ultra precision grade, anti-sulfuration)

Part Power Rated Rated - Resistance Range Maximum | Maximum | Operating
rart : Ambient | Terminal | T-C-R. Working | Overload | T t
p- p- (C0.25%) | (D£0.5%) | (F£1%) g 9 9
RK73G1E
(0402) 0.10W — 50V 100V
i 0.10W 75v 150V | e
+70°C | +125°C 50 30Q - 1MQ|30Q - IMQ
RK73G2A 100Q - +155°C
(0805) 0.125W MA 150V 200V
RK73G2B
(1206) 0.25W 200V 400V

Rated voltage = VPower rating x resistance value or max. working voltage, whichever is lower

If any questions arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature,” please give priority to the
“Rated Terminal Part Temperature.” Prior to use and for more details refer to “Introduction of the derating curves in the terminal part temperature”

in the beginning of the catalog.

environmental applications

Performance Characteristics

Requirement A R *(%+0.1Q)

Parameter Limit Typical Test Method
. Within specified o
Resistance tolerance — 25°C
TCR. W'th'g épsc'f'Ed — +25°C/-55°C and +25°C/+125°C
. Rated Voltage x 2.5 for 5 seconds
Overload (Short time) 2% *0.6% (1E, 2B: Rated Voltage x 2 for 5 seconds)
Resistance to Solder Heat +1% +0.4% 260°C + 5°C, 10 seconds * 1 second
Rapid Change of Temperature +0.5% +0.3% -55°C (30 minutes) / +125°C (30 minutes), 100 cycles

Moisture Resistance

+2%: 1J, 2A, 2B

+0.6%: 1J, 2A,

40°C * 2°C, 90%-95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle

+3%: 1E 2B; +1%: 1E
End 70°C +2%: 1J, 2A, 2B | +0.6%: 1J, 2A, | 70°C + 2°C or rated terminal part temperature + 2°C 1000 h
ndurance at +3%: 1E 2B: +1%: 1E | 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Exposure +1% +0.6% +155°C, 1000 hours
— —— ; -
Sulfuration Test +5% +0.2% Soaked in industrial oil with sulfur substance 3.5% contained

105°C + 3°C, 500 hours

Please refer to conventional products for characteristic data such as temperature rise.

For Surface Temperature Rise Graph see Environmental Applications. Additional environmental applications can also be found at www.koaspeer.com

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

11/6/24
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KOA SPEER ELECTRONICS, INC.

* Suitable for both flow and reflow solderings

features

high reliability chip resistors (anti-sulfuration)

RobIS

* Excellent anti-sulfuration characteristic due C¢OMPLIANT
to using high sulfuration-proof inner top electrode material
» Metal-glaze thick film resistor for surface mounting

* High precision resistor with T.C.R. down to 25 ppm and
tolerance as tight as £0.1%

* High reliability with AR of £0.2% and +0.5% in the reliability test

* Products with lead-free terminations meet EU RoHS
requirements. EU RoHS regulation is not intended for
Pb-glass contained in electrode, resistor element and glass.

* AEC-Q200 Tested

dimensions and construction

L Type Dimensions inches (mm)
Ao amh i (Inch Size Code) L w c d t
.004 .02
W / } 1E 039 7007 | .020+.002 | .008+.004 | ‘010 T4 | 014+.002
n (0402) | (19+01) | (0.50.05) | (0.2£0.1) | (9,25 +005) | (0.3540.05)
/4; Plating - .
- z | Ni 1J .063+.008 | .031+.004 | .008+.004 | .012+.004 | .018+.004
t Plating (0603) (1.6£0.2) | (0.8£0.1) | (0.2£0.1) | (0.3x£0.1) | (0.45+0.1)
.008
k—d— Proectve | Resisive Inner 2A | .079+.008 | .049+.004 | 010006 | 912 “00a | .020+.004
Coating o iim ectrode (0805) (2.0£0.2) | (1.25+0.1) |(0.25+0.15)| (0.3 *8% ) | (0.5£0.1)
SLeJ{)aS;TI]Ia(ie 016 +.008
2B .126+.008 | .063+.008 | .014+.006 | ° -004 | .024+.004
(1206) (3.240.2) | (1.6+0.2) |(0.35+0.15)| (0.4 +g§ ) | (0.6£0.1)
ordering information
| Rs73F | | 1J | | R | | T D | [ 1002 | | B |
Power o Termination . Nominal
Type Rating Characteristic Material Packaging Resisance Tolerance
RS73F 1E R: Anti-Sulfur T: Sn TPL-TP: 2mm pitch punch paper 4 digits B: +0.1%
RS73G 1J TD: 4mm pitch punched paper C: +0.25%
2A For further information on packaging, D: +0.5%
please refer to Appendix A T
2B F: 1%

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.
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high reliability chip resistors (anti-sulfuration)

tors

KOA SPEER ELECTRONICS, INC.

resis

Derating Curve

Ambient Temperature Terminal Part Temperature

100 T 100 T \
| :\ ' -

L I 80 :\\
: |l | 5 L g
o . )

& 607 I 3 60 [ : \
o o U .
2ol ' T, | '
el | g a0 [ .

B I I 4 ' H \
20 X T s
I I 20 R T \
oll | : L
-60* -40 -20 0 20 40 60 80* 100 120 140 * H v \
-55 85 155 o b .
Ambient Temperature -60 ' -40 -20 02 04 06 08 0 100 120 ' 140 160
(°C) -55 Terminal Part Temperature 125 155
(°C)
For resistors operated at an ambient temperature of 85°C or above, For resistors operated terminal part temperature of described for each size or
a power rating shall be derated in accordance with the derating curve. above, a power rating shall be derated in accordance with the derating curve.

Please refer to “Introduction of the derating curve based on the terminal part
temperature” in the beginning of our catalog before use.

Temperature Rise

RS73 1E-1J RS73 2A-2B
° 10 i Regarding the temperature rise, the value
o —no % 0 of the temperature varies per conditions
/ — 0 ol 1 T and board for use since the temperature is
5% S . ; i:; measured under our measuring conditions.
x4 z 4 4%
£ rd g /'
E 20 /) v E /, -
@ 7 @ 4
2 P o )
E 20 / 7 § 30 ;
Z +
s e
= -
10 / o // Measurement condition
/ 4 2:Hot spot Room temperature: 25°C
°% 25 50 75 100 0 25 50 75 100 / @:Terminal PCB: FR-4t = 1.6mm
Power Rating (%) Power Rating (%) I N Cu foil thickness: 35um

One-Pulse Limiting Electric Power

RS73 1E-2B
F— e

1000 =

T
T
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T
T

100 =

i

T
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T
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10

1
T
T

v
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The maximum applicable voltage is equal to the max. overload voltage.
Please ask us about the resistance characteristic of continuous applied pulse.
The pulse endurance values are not assured values,so be sure to check the
products on actual equipment when you use them.

One-Pulse Limiting Electric Power (W)

0.1
0.001 0.01 0.1 1 10

Pulse Duration (ms)

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/6/24
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high reliability chip resistors (anti-sulfuration)
KOA SPEER ELECTRONICS, INC.

applications and ratings

Part Power | Rated Rated | _ . o Resistance Range™ Maximum | Maximum | Operating
. q 5 Ambient| Terminal Dy o o, o, o Working | Overload | Temperature
Designation | Rating X 10¢/K)| B*0.1% | C+0.25% | D%0.5% F£1%
Temp. |[Part Temp. ( ) E-24, E-96 | E-24, E-96 | E-24, E-96 | E-24, E-96 voltage voltage Range
RS73F1E (0402) 25" | 3000- | 300Q- | 300Q- | 300Q -
RS73G1E (0402) 0.125W +50 100kQ 1MQ 1MQ mMQ 75V 100v
RS73F1J (0603 +25* - - - B
e R pitTe e e pitTe 1o0v 150v
RS73G1J (0603) 85°C +195°C 150 -55°C to
RS73F2A (0805) +25* 100 - 100 - +155°C
.25W
RS73G2A (0805) 0.25 +50 3MQ 6.8MQ 10Q - 100 - 150v 30ov
RS73F2B (1206)| .. 25" | 100- 100 - 10MQ 10MQ roov Yooy
RS73G2B (1206)| +50 5.1MQ 5.1MQ
Rated voltage = VPower rating x resistance value or max. working voltage, whichever is lower
* Measurement Temperature: +25°C/+125°C. Cold T.C.R. (-55°C/+25°C) is -50~+25x10°/K 2 Please inquire about E-192

If any questions arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature,” please give priority to the “Rated
Terminal Part Temperature.” Prior to use and for more details refer to “Introduction of the derating curves in the terminal part temperature” in the beginning
of the catalog.

environmental applications
Performance Characteristics

Requirement AR *(%+0.05Q)

Parameter Limit Typical Test Method

Resistance Within specified tolerance — 25°C

T.C.R. Within specified T.C.R. — +25°C/-55°C and +25°C/+125°C

Overload (Short time) +0.2% +0.03% Rated Voltage x 2.5 for 5 seconds

Resistance to Solder Heat +0.2% +0.1% 260°C * 5°C, 10 seconds + 1 second
0.2: 1E (300Q<R=<20kQ) 0.05: 1E (300Q=R<20kQ)

. 1J (10Q<R<1MQ) 1J (10Q=R<1MQ) . . . _

Rapid Change of Temperature 2A, 2B (100<R<10MQ) 2A, 2B (100<R<10MQ) -55°C (30 minutes), +125°C (30 minutes), 1000 cycles
0.4: others 0.2: others
0.2: 1E (300Q=<R<10kQ) 0.04: 1E (300Q<=R<10kQ)

. . 1J (10Q=R=<200kQ) 1J (10Q=R=<200kQ) 40°C £ 2°C, 90%-95% RH, 1000 hours, 1.5 hr ON,

Moisture Resistance 2A, 2B (100<R<10MQ) 2A, 2B (10Q<R<10MQ)| 0.5 hr OFF cycle
0.4~0.5: others 0.08: others
0.2: 1E (300Q=R=20kQ) 0.05: 1E (300Q=R<20kQ)

o 1J (10Q=R<1MQ) 1J (10Q=R=<1MQ) 85°C + 2°C or rated terminal part temperature + 2°C 1000h

Endurance at 85°C 2A, 2B (100<R<10MQ) 2A, 28 (100<R<10MQ)| 15 1 ON, 0.5 h OFF cycle |
0.4: others 0.2: others
0.2: 1E (300Q<R<10kQ) 0.1: 1E (300Q<R<10kQ)

. 1J (10Q<R<200kQ) 1J (10Q<R=200kQ) o

High Temperature Exposure 2, 2B (100<R<100kQ) 2A, 2B (100<R<100kQ) +155°C, 1000 hours

0.4~0.5: others 0.2~0.3: others

. Soaked in industrial oil with sulfur substance 3.5%
Sulfuration Test +5% +0.2% 105°C + 3°C, 500hr

Please refer to conventional products for characteristic data such as temperature rise.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/6/24

E KOA Speer Electronics, Inc. ¢ 199 Bolivar Drive ¢ Bradford, PA 16701 ¢ USA « 814-362-5536 * Fax: 814-362-8883 * www.koaspeer.com



O\

KOA SPEER ELECTRONICS, INC.

HSG73P-RT

high temperature flat chip resistors
(anti-sulfuration)

features R(I;I—U\%

» Excellent anti-sulfuration characteristic due COMPLIANT
to using high sulfuration-proof inner top
electrode material

* High heat resistance that can be used even at high
temperatures of 155°C or higher. The maximum operating
temperature of Sn plating products compatible with solder
mounting is 175°C.

 Excellent heat resistance and weather resistance are ensured
by the use of metal glaze thick film

* High stability and high reliability with the triple-layer structure of
electrode

* Superior to RK73 series chip resistors pulse withstanding voltage
and high power

* Applicable to various kinds of automatic mounters for taping, etc

» Products meet EU RoHS requirements. EU RoHS regulation
is not intended for Pb-glass contained in electrode, resistor
element and glass.

e AEC-Q200 Tested

dimensions and construction

Type Dimensions inches (mm)
/L P L o > (Inch Size Code) L w c d t
+.003 .
7 1E 039 7565 | .020+.002 | .008+.006 | -010 “667 | 0142002
W / (0402) (10_500?5) (0.5+0.05) | (0.2+0.15) 0.25 T{()JI(H) (0.35+0.05)
/ / Outer 1J .063+.008 | .031+.004 | .012+.006 | .012+.004 | .018+.004
1= (1, - Plating (0603) (1.6+0.2) | (0.8+0.1) | (0.3+0.15) | (0.3x0.1) | (0.45+0.1)
t Inner +.008
Plating 2A .079+.008 | .049+.004 | .016+.010 012 7504 | .02+.004
.4+0.2 0.2 .5+0.1
Fd‘% Protective Resistive Inner (0805) (20£0.2) | (1.25:0.1) | (0-420.25) (0.3 tO,l) (05:0.1)
Coating Film Electrode 4008
Ceramic 2B .126+.008 | .063+.008 | .022+.014 | ‘016 "o | .024+.004
Substrate (1206) (3.2£0.2) | (1.620.2) [(0.55£0.35)| (.4 +02) (0.60.1)
ordering information
|HsG73P| | 2B R | | T | | D | [ 103 | [ o |
Power et Terminal . Nominal
Type Rating Characteristic Surface Material Packaging Resistance | | Tolerance
1E: 0.125W, 0.2W*| | R: Anti- T: Sn TP: 2mm pitch punch paper F: 4 digits F: +1%
1J: 0.2W, 0.33W* Sulfuration TD: 4mm pitch punched paper J: 3 digits J: +5%
2A: 0.25W, 0.5W* For further information on packaging,
2B: 0.33W, 0.75W™* please refer to Appendix A

* |f you use at the rated power, please keep the condition that the terminal of the resistor is below the rated terminal part temperature.

Contact us when you have control request for environmental hazardous material other than the substance specified by EU RoHS.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.
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high temperature flat chip resistors
KOA SPEER ELECTRONICS, INC. C(anti-sulfuration)

applications and ratings

Part Power | ReIS0 | Rated | RO) R B el el
Designation Rating Temp. Part Temp. Max. F:E i;‘ %o J:Eiés4 %o Voltage Voltage
Hs(g'zg,",’; E Od.lzzv?/\'llv ;gg iggg +200 100~1MQ | 1Q-10MQ 75V 100V
“s(ggg;” o?égvv\é*l ;gg iggg +200 100~1MQ | 10-10MQ 150V 200V
Hs(gggs")ﬂ 8-;3/"}{ ;gg ﬁgg +200 100-1MQ | 10-~10MQ 200V 400V
riivice 39w e T £200 100~IMQ | 10~10MQ 200V 400V

Operating Temperature Range :-55°C ~ +175°C

Rated voltage = VPower rating x resistance value or max. working voltage, whichever is lower
* |f you use at the rated power, please keep the condition that the terminal of the resistor is below the rated terminal part temperature.

Please refer to the derating curves based on the terminal temperature.
If any questions arise whether to use the “Rated Ambient Temperature”or the“Rated Terminal Part Temperature”in your usage conditions, please give priority
to the“Rated Terminal Part Temperature”

Derating Curve

Ambient Temperature Terminal Part Temperature

100 100
100 —— N : 1 Y I N\
: HAN 0 1| 1E/0.125W (125°C) y\ 80 '+ 2A/0.5W (100°C) A\
T o, T T T
L% : : 5 g| 2A/0.25W((1255C) i 5 | 1E02W280.75W (105°C) = |1 N
5 : N 2 o i 2B/0.33W (125°C) = £ 6 ] | | i\ N}
1 1 1 y y ') 1 o [
§ 60 : : N % 1000.2W (135°C) z ' 1J/0.33W (125°C) \
8 1 (I} @ 1 1 1
5 40 : : \ g : o\ % : .\
ze 1 1 xX T T 8 T
2 T T 20 ' HHE A = 50 j HEHENA
20 T T : HHN : i \
L L \ O [ T T I
O O I 0 1 — 0 1 PR
0 + + T -100 1-50 0 50 100 11150 ' 200 -100 1-50 0 50 100+ 1 150 ' 200
-100 50 0 50 * 100 150 + 200 ! L ' ' "
s 7 s -55 125135 175 -55 105125 175
Ambient Temperature Terminal Pal;t Temperature Terminal Pal;t Temperature
¢0) c) e
For resistors operated at an ambient temperature When the terminal part temperature of the resistor exceeds the rated terminal part temperature
of 70°C or above, a power rating shall be derated shown above, the power shall be derated according to the derating curve.
in accordance with the derating curve. If you want to use at the rated power of *1, please use the derating curves based on the
terminal part tempeght side.
Please refer to “Introduction of the derating curves based on the terminal part temperature” in the
beginning of our catalog before use.
Temperature Rise
HSG73P 1E-1J HSG73P 2A-2B
70 90 N .
/ Regarding the temperature rise, the value of
o —1® 80 —_—ED the temperature varies per conditions and
/ —1ED / — 22 board for use since the temperature is mea-
50 - =10 7 y . sured under our measuring conditions.
c / - / | —2a0
e —--1E@ e 60 5
@ / @ / / ——2AQ
® 40 7= o oo
4 g/ ‘z / 7 /z
5 17 5 .0 y.
T 30 P2 e / V4 v
‘é’ z “g’. 20 7 - Measurement condition
8 20 7 & //,/ % Room temperature: 25°C
/ E 20 7 PCB: FR-4 t=1.6mm
10 ¢ 0 /// Cu foil thickness: 35ym
/4 @:Hot spot
0 0 o Termi
0 25 50 75 100 0 25 50 75 100 @:Terminal
Power Rating (%) Power Rating (%)
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 10/30/24
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HSG73P-RT

high temperature flat chip resistors
(anti-sulfuration)

- Oa\

KOA SPEER ELECTRONICS, INC.

One-Pulse Limiting Electric Power

HSG73P 1E-2B

1000 e e SEE
% 100 =1 S e
e ~3
s ~N
o ™~ ~
2 10 === —— == = -
i e e = -
:é PN ——2a
PR =i ===ii==c== w\ "
‘E \ 1E The maximum applicable voltage is equal to the max. overload voltage.
S o1 Please ask us about the resistance characteristic of continuous applied pulse.
0.001 0.01 0.1 1 10 100 1000

Pulse Duration (ms)

environmental applications
Performance Characteristics

Requirement AR *(%+0.1Q)
Parameter Limit Typical Test Method
. Within specified o

Resistance tolerance — 25°C
TCR. With"T‘ gpF‘fCiﬁEd — +25°C/-55°C, +25°C/+125°C
Overload (Short time) +2% +0.5% Rated voltage x 2.5 for 5s (2A: 0.5W, 2B: 0.75W: Rated voltage x 2 for 5s)
Rapid Change of Temperature +0.5% +0.3% -55°C (30 min.)/+125°C (30 min.) 100 cycles

) ) +2%: 1J, 2A, 2B | +0.75%: 1J, 2A, 2B . .
Moisture Resistance +3%- 1E +1%: 1E 40°C £ 2°C, 90%-95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle

o +2%: 1J, 2A, 2B | £0.75%: 1J, 2A, 2B o o

Endurance at 70°C +3% 1E 1% 1E 70°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
Endurance at 175°C +1% +0.3% +175°C, 1000 hours, Power Ratingx10%
Sufuration Test +504 +0.2% ?ggkh%du:rsl industrial oil with sulfur substance 3.5% contained, 105°C + 3°C,

Additional environmental applications can also be found at www.koaspeer.com

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.
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wide terminal type flat chip resistors
(anti sulfuration)

features R(E)IU:I;?\

« Anti-sulfuration type, wide-side termination COMPLIANT
(reverse-geometry)type flat chip resistor

 Excellent anti-sulfuration characteristic due to using
high sulfuration-proof inner top electrode material

* Suitable for both flow and reflow solderings

» Products meet EU RoHS requirements.
EU RoHS regulation is not intended for Pb-glass
contained in electrode, resistor element and glass.

* AEC-Q200 Tested

KOA SPEER ELECTRONICS, INC.

dimensions and construction
L

Type Dimensions inches (mm)
(Inch Size Code) L W c d t
2A .049+.006 | .079+.006 | .012+.008 | .014+.008 | .022+.004

(0508) (1.25+0.15) | (2.0+0.15) | (0.3£0.2) | (0.35+0.2) | (0.55+0.1)

) 004 004
Ceramic Substrate 2B 063008 |.126+ -012 | .012+.008 | .018+.006
0612 0.1 0.1 0.3+0.2 0.45+0.15
Sn Plating ( ) (1.6+ 02) | (3.2£503 { )| ) 024+.004
Ni Plating +.004 +.004 (0.6+0.1)
2H .098+ -008 |.197+ -.008 | .016+.008 | .030+.006
d . ] 1020 0.1 0.1 0.440.2 0.750.15
[+ protecie Resisive {1 (1020) | )58 | (s0u8) | 04202 |(075:015)
008
3A 122+ f004 .248+.006 | .018+.008 | .030+.006 | .024+.004
(1225) +0.2) | (6.340.15) | (0.45+0.2) |(0.75+0.15) | (0.6%0.1)
(3.1£-0.1
ordering information
[ WK73R | | 2B | | R | | T | | D | | 10RO | | F |
. o Termination . Nominal Resistance
Type Size Characteristic Material Packaging Resistance* Tolerance
WK73S 2A: 0.75W*, R: Anti-Sulfur T: Sn TD: 4mm pitch punched paper +1%: 4 digits F: £1%
WK73R W, 1.25W! TE: 4mm pitch embossed plastic +5%: 3 digits J: £5%
ZBf 0.75W, 1.5W* For furt_her information on * Resistance value, D: +0.5%
2H: 1W, 2W4, 3WH packaging, please refer 3 digits:
3A 15W, 3W- AW to Appendix A 1~9.1Q, 1R0~9R1
Resistance value,
4 digits:
* If you use at the rated power, please keep the condition that the terminal of the resistor is 1~9.76Q, 1R00~9R76
below the rated terminal part temperature. Please refer to the derating curves based on the
terminal temperature on the next page.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 5/23/25
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wide terminal type flat chip resistors

resistors

applications and ratings

Part Pon Rated Rated TCR Resistance Range (Q) Maximum | Maximum | Operating
Designation | Ratin Ambient |Terminal Part (X ‘10'_5/k) D+0.5% F+1% J45% Working | Overload |Temperature
g 9 |Temperature | Temperature E-24/E-96 | E-24/E-96 E-24 Voltage | Voltage Range
W&%%A 1.25W! — 125°C +100 — 1~976 | 1-~91
WK73R2A | 0.75W! 70°C 125°C +100 |20.5k ~ 1M | 20.5k ~ 1M | 22k ~ 1M
(0508) 1.0W! — 125°C +100 10~20k | 10~20k | 10~ 20k
WK73S28 0.75W 70°C 125°C +100 — 1~9.76 1~9.1 200V 400V
(0612) 150 o 1259 +100 — 1~9.76 1~91
+150 — 0.3~0.976 | 0.3~0.91
. . +100 — 10~ 9.76k | 10 ~ 9.1k
W&i';)ZB 0.75W oc 125°C £200 — 10k~ IM | 10k ~ IM
1.5W! — 125°C +100 — 10~ 9.76k | 10 ~ 9.1k
. . +100 — 1~976k | 1~9.1 i
wk7asoH | 2 EOAS LS +200 — 02-0976| 02~001 '5t50C
(1020) — - B — +100 — 1-9.76k | 1~9.1 +155°C
+200 — 02-0976[02-091} . 400V
Low 70°C 125°C +100 — 10 ~ 430k | 10 ~ 430k
WK73R2H ) +200 — 432k - 1M | 470k - 1M
(1020) . . +100 — 10 ~ 430k | 10 ~ 430k
2w o 125%C +200 — 432k - 1M | 470k - 1M
WK73S3A 1.5W 70°C 125°C +100 — 1~9.76 1~9.1
(1225) 4.0W* — 125°C +100 — 1~09.76 1~91
+100 — 10 ~ 330k | 10 ~ 330k
. ° ° 200V 400V
WK73R3A 15w 0°c 125°C +200 — 332k - 1M | 360k - 1M
(1225) . . +100 — 10 ~ 330k | 10 ~ 330k
3w _ 125°C +200 — 332k - 1M | 360k - 1M

Rated voltage = VPower rating x resistance value or max. working voltage, whichever is lower
* When using Power Rating, please use the derating curves based on the terminal part temperature below.

If any questions should arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature”, please give priority to
the “Rated Terminal Part Temperature.” Prior to use and for more details refer to the “Introduction of the derating curves based on the terminal
part temperature” in the beginning of the catalog.

Derating Curve

100 : 100 100

: : 90 | \ 20 \\
= 80 : : 80 : :\ 80 )( \
[ ' ' » Hy H H
g : . g 70 ; g 70k 2A/1W, 1.25W. :
5 ool S 2 el 2A/0.75W A\ 2 sk 2H/2W, 3W :
b i : H N\ < 50l 2B/0.75W . o 50 |4 3A/3W, 4W O\
2 . 2H/1W : E . 2H /W 3 ; | ;
5 40 3A/1.5W i 2 401 3A/1.5W T 40 [ L

H H & 3oLt : HIA T g 2B/1.5W 1
By H H N\ o : i ) :

20 : 20 L H \\ ° 20
; : 10 It H 10 L
oli : A\ ol 1\ ol .
60;-40 -20 0 20 40 60:80 100 120 140 160  -60:-40 -20 0 20 40 60 80 100 120i140 i160  -60:-40 -20 0 20 40 60 80 100120: 140 :160
-55 70 155 -55 125 155 -55 125 155
Ambient Temperature Terminal Part Temperature Terminal Part Temperature
(°C) (°C) (°C)
For resistors operated at an ambient temperature When the terminal part temperature of the resistor exceeds the rated terminal part temperature
of 70°C or above, a power rating shall be derated shown above, the power shall be derated according to the derating curve.
in accordance with the above derating curve. Please refer to “Introduction of the derating curves based on the terminal part temperature” in the
beginning of the catalog before use.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 5/23/25
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wide terminal type flat chip resistors

KOA SPEER ELECTRONICS, INC. (anti sulfuration)
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Temperature Rise

WK73S 2A-2B WK73S 2H-3A WK73R 2A-2B WK73R 2H-3A
140 200 140
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S 60 2 S s
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Power Rating (%) Power Rating (%) Power Rating (%) Power Rating (%)

Simulated and Measurement Conditions

120mm

)

Temperature rise is simulated and

§ measured under our conditions.

So, the values will vary depending on the
operating conditions and PCB used.

Top side Cu ol
S
I 1} / v

POB : Glass-Epoxy (FA-4.0) t=1.6mm

Bottom side Cu foil

One-Pulse Limiting Electric Power
WK73S 2A-3A WK73R 2A-3A

1000

3
8
8

100 100

The maximum applicable voltage is equal to the max.

N overload voltage.

0 A s . Please ask us about the resistance characteristic of

continuous applied pulse.

The pulse endurance values are not assured values,so be sure
to check the products on actual equipment when you use them.

0.001 0.01 0.1 1 10 100 1000
Pulse Duration (ms)

One-Pulse Limiting Electric Power (W)
One-Pulse Limiting Electric Power (W)

Pulse Duration (ms)

environmental applications
Performance Characteristics

Parameter Requirement A R +(%+0.005Q) Test Method
Limit Typical
Resistance Within specified tolerance — 25°C
T.C.R. Within specified T.C.R. — +25°C/-55°C and +25°C/+125°C
Overload wattage for 5s
Overload (Short time) +2% +0.2% g::stance A 2\20.5k~1M . \2‘130.2k~1M 2H | 3A
Overload Wattage R 6W | 4.688W | 8w | 12w
Resistance to Solder Heat +1% +0.2% 260°C + 5°C, 10 seconds + 1 second
Bending Test +1% +0.1% Holding point 90mm, Bending 1 time, Bending 5mm
Rapid Change of Temperature +2% +1% -55°C (30 minutes) / +125°C (30 minutes), 100 cycles
Moisture Resistance +2% +0.2% 40°C + 2°C, 90%~95% RH, 1000 hours; 1.5 hr ON, 0.5 hr OFF cycle
Endurance at 70°C +20% +0.2% 70°C £ 2°C,1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Exposure +1% +0.2% +155°C, 1000 hours
Sulfuration Test +5% +0.2% Soaked in industrial oil with 3.5% sulfur concentration 105°C +3°C, 500 hours

Please refer to conventional products for characteristic data such as temperature rise.
Additional environmental applications can also be found at www.koaspeer.com

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 3/20/25
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High Power Version Only

Not Recommended for New Design WK 7 3-R I

See standard version of WK73R/S-RT for replacement

higher power,; wide terminal type flat chip
resistors (anti sulfuration)

RolIS

COMPLIANT

- Oa\

KOA SPEER ELECTRONICS, INC.

features

« Anti-sulfuration type, wide-side termination
(reverse-geometry) type flat chip resistor

» Excellent anti-sulfuration characteristic due to using
high sulfuration-proof inner top electrode material

« Suitable for both flow and reflow solderings

» Products meet EU RoHS requirements.
EU RoHS regulation is not intended for Pb-glass
contained in electrode, resistor element and glass.

* AEC-Q200 Tested

dimensions and construction
L

Type Dimensions inches (mm)
(Inch Size Code) L W C d t
.004 .004
2B15  |.063%-005 |.126% -012 | .012+.008 | .018+.006 | .024+.004
Ceramic Substrate (0612) (1.6i+-gf§) (S.Zitgf;) (0.30.2) | (0-45£0.15)| (0.6+0.1)
+.004 +.004
Sn Plating 2H2 .098+ -.008 |.197+ -.008 | .016+.008 | .030+.006 | .024+.004
Ni Plating (1020) 0. Sitgé ) | 6. Oitgé ) | (0.4+0.2) |(0.75+0.15)| (0.6+0.1)
|4 Protective Resisive Imner 3A3  |.122+ 004 | .248+.006 | .018+.008 | .030+.006 | .024+.004
Coating  Film (1225) 3 1++(()).%) (6.3+0.15) | (0.45+0.2) |(0.75+0.15)| (0.6+0.1)
ordering information
[ Wwk73rR | | 2B15 || R T | D | | 10RO | F |
. . .. || Termination . Nominal Resistance
Type Size Characteristic| | *“vaterial Packaging Resistance Tolerance
WK73S 2B15: 1.5W* R: Anti- T: Sn TD: 0612: 7" 4mm pitch punched +1%: 3 significant figures F: £1%
WK73R 2H2: 2W! Sulfur paper + 1 multiplier “R” indicates J: +5%
3A3: 3W: TE: 1020, 1225: 7" 4mm pitch decimal on value <100Q
embossed plastic +5%: 2 significant figures
Contact us when you have control request for environmental hazardous | For further information on packaging, +1 _multiplier “R” indicates
material other than the substance specified by EU RoHS. please refer to Appendix A decimal on values <10Q

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.
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See standard version of WK73R/S-RT for replacement

_ ® High Power Version Only WK73-RT
'=: o \ Not Recommended for New Design

higher power,; wide terminal type flat chip
KOA SPEER ELECTRONICS, INC. resistors (anti sulfuration)

applications and ratings

Part Power Rated Rated TCR Resistance Range (Q) Maximum Maximum | Operating
Designation Rating A_rrnblent Terminal (X 10°K) F+1% J+5% Wolrklng Oveirload Temperature
emp. Part Temp. E-24 « E-96 E-24 Voltage Voltage Range
WK73SZBJ.5RT 1 5W1 700C 95°C ilOO 1 =~ 976 1 -~ 91
(0612) +150 0.3~0.976 | 0.3~0.91 200V 200V
WK7SRZBISRT | 1 gy 70°C 95°C +£100 10~9.76k | 10~ 9.1k
(0612)
WK73S2H2RT 2 oW 70°C 95°C +100 1~9.76 1~9.1
(1020) +150 0.2~0976 | 0.2~0.91 -55°C
200V 400V to
WK73R2H2RT 2 OW: 70°C 95°C ilOO 10 -~ 430k 10 -~ 430'( +155 C
(o) +200 432k - 1M 470k - 1M
WK73S3A3RT . . _ _
(1225) 3.0W! 70°C 95°C +100 1~9.76 1~91
- - 200V 400V
WK73R3A3RT | 5 gun 20°C o5°C +100 10 ~ 330k 10 ~ 330k
(1225) +200 332k - 1M 360k - 1M

If any questions arise whether to use the“Rated Ambient Temperature”or the“Rated Terminal Part Temperature”in your usage conditions,
please give priority to the“Rated Terminal Part Temperature”.

Rated voltage = vPower rating x resistance value or max. working voltage, whichever is lower

* |f you use at the rated power, please keep the condition that the terminal of the resistor is below the rated terminal part temperature.
Please refer to the derating curves based on the terminal temperature of right side on the next page.

For more details, please refer to “Introduction of the derating curves based on the terminal part temperature” on the beginning of our catalog.

Derating Curve

Ambient Temperature Terminal Part Temperature
100 100
| | N
80 I :\ | |
i ] § 80 ]
z |l | z |l |
o
g 60 T & 60y I
% 40 I I % Al I I
ol | & 407 I
5 | | B | |
20
| | Gl |
0 I I 0 | |
604 -40 -20 0 20 40 60480 100 120 140 “160 -60* -40 20 0 20 40 60 80 *100120 140 “160
-55 70 155 -55 95 155
Ambient Temperature Terminal Part Temperature
(°C) (°C)
For resistors operated at an ambient temperature For resistors operated terminal temperature of described for each size or
of 70°C or above, a power rating shall be derated above, a power rating shall be derated in accordance with the derating curve.
in accordance with the above derating curve. Please refer to “Introduction of the derating curve based on the terminal part

temperature” in the beginning of our catalog before use.

If you want to use at rated power*, use derating curves based on the terminal
part temperature above.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 3/5/25
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See standard version of WK73R/S-RT for replacement

_ High Power Version Only WK73-RT
':: O \® Not Recommended for New Design

higher power,; wide terminal type flat chip

KOA SPEER ELECTRONICS, INC. resistors (anti sulfuration)

Temperature Rise

WK73S 2B15-3A3 WK73R 2B15-3A3
300 300 . .
Regarding the temperature rise, the
value of the temperature varies per
250 —3A30 250 —3A30 conditions and board for use since the
. temperature is measured under our
_ ez _ 22 measuring conditions.
O 200 9 200 N
Y e 2H2@ < e 2H2@
2 @
[ [ _ N
S 150 — 28150 £ 150 28150
8 s — —28152
Q — —2B15@ 2 e
g g Measurement condition
(7 Q
e 100 e 10 Room temperature: 25°C
PCB: FR-4t = 1.6mm
50 50 Cu foil thickness: 35um
@:Hot spot
0 0 @:Terminal
0 25 50 75 100 0 25 50 75 100 ”:—:w /
Power Rating (%) Power Rating (%)
One-Pulse Limiting Electric Power
WK73S 2B15-3A3 WK73R 2B15-3A3
1000 1000
5 g
o N N o NN N
g 100 g 100 SSEe
B B
o °
w w
:g IS 1, 3A3 g M E S M 3A3
E NI ! € NN N T / oH2
3 10 i S 2H2 410 %:
[ Q
% %’ @/2815
o
Fy 815§ Y 10-3.3kQ
o c N
<) [¢) Ny 2B15
4 1 — 3.6k-9.76kQ
0.001 0.01 0.1 1 10 100 1000 0.001 0.01 0.1 1 10 100 1000
Pulse Duration (ms) Pulse Duration (ms)

The maximum applicable voltage is equal to the max. overload voltage.
Please ask us about the resistance characteristic of continuous applied pulse.

The pulse endurance values are not assured values, so be sure to check the
products on actual equipment when you use them.
environmental appllcatlons

Performance Characteristics

Requirement A R +(%+0.005Q)
Parameter Limit Typical Test Method
. Within specified o
Resistance tolerance — 25°C
TCR. W'”"? épsc'f'ed — +25°C/-55°C and +25°C/+125°C
Overload (Short time) +2% +0.2% Rated voltage x 2.0 for 5 seconds
Resistance to Solder Heat +1% +0.2% 260°C * 5°C, 10 seconds * 1 second
Bending Test +1% +0.1% Holding point 90mm, Bending 1 time, Bending 5mm
Rapid Change of Temperature +2% +1% -55°C (30 minutes) / +125°C (30 minutes), 1000 cycles
Moisture Resistance +2% +0.2% 40°C £ 2°C, 90%-95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
Endurance at 70°C +2% +0.2% 70°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Exposure +1% +0.2% +155°C, 1000 hours
Sulfuration Test +5% +0.2% Soaked in industrial oil with 3.5% sulfur concentration 105°C + 3°C, 500 hours

Please refer to conventional products for characteristic data such as temperature rise.
Additional environmental applications can also be found at www.koaspeer.com

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 3/5/25
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dimensions and construction

O\

KOA SPEER ELECTRONICS, INC.

SG73-RT

surge current flat chip resistors
(anti-surge, anti-sulfuration)

RobIS

COMPLIANT

features

 Excellent anti-sulfuration characteristic
due to using high sulfuration-proof inner
top electrode material/pulse
 Superior to RK73 series chip resistors
in pulse withstanding voltage
* Suitable for both reflow and flow solderings
* Products with lead-free terminations meet EU ROHS
requirements. EU RoHS regulation is not intended for
Pb-glass contained in electrode, resistor element and glass.
* AEC-Q200 Tested

Type Dimensions inches (mm)
(Inch Size Code) L w c d t
praray - —c—y SG731J |.063£.008 | .031+.004 | .012+.004 |.012+.004 | .018+.004
7 / (0603) (1.6+0.2) | (0.8+0.1) | (0.3£0.1) | (0.3+0.1) | (0.45%0.1)
w SG73 2A |.079+.008 | .049+.004 | .016+.008 | .012 *3%8 | .02+.004
Sn (0805) (2.0£0.2) | (1.2520.1) | (0.4+0.2) w02, | (0.5£0.1)
LE ( r — Plating 0.377)
178 T .
t Blating SG73 2B .063+.008
T (1206) | .126+.008 | (1.6+0.2) 016 +008
’<—d—>< Protective R_(lesistive Inlner (3.2+0.2) +—(;0204
Coating Ceram.cFlm Electrode S?Z?OZE 102+.008 0.4 70:1)
I
Substrate ( ) (2.6+0.2) .02+.012 .024+.004
0.5+0.3
SG73 W2H | .107:.008 | .008z.008 | 7Y (0.620.1
(2010) (5.0£0.2) | (2.5+0.2) 026+.006
(0.65+0.15)
SG73 W3A | .248+.008 | .122+.008
(2512) (6.3+0.2) | (3.1£0.2)
ordering information
[ se73 | | 2a | | R | | T D | 103 | | K |
Power et Termination . Nominal Resistance
Type Rating Characteristic Material Packaging Resistance Tolerance
SG73 1J R: Anti-Sulfur T: Sn TP: 0402, 0603, 0805: 7" 2mm pitch +10%, +20%: K: £10%
2A punch paper 2 significant M:+20%
OB TD: 0603, 0805, 1206, 1210: figures +1
oE 7" 4mm pitch punched paper _multiplier “R”
TE: 0805, 1206, 1210, 2010 & 2512: indicates decimal
W2H 7" 4mm embossed plastic on vaue
W3A For further information on packaging,
please refer to Appendix A

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.
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KOA SPEER ELECTRONICS, INC.

SG73-RT

applications and ratings

surge current flat chip resistors
(anti-surge, anti-sulfuration)

Part Power Rated Rated TC.R. | ResistanceRange | paximum | Maximum | Operating
. . ; Ambient Terminal Part | (ppm/°C) Y= Working Overload Temp.
Designation Rating M: £20%
Temp. Temp. Max. E-12 Voltage Voltage Range
SG73 1J R R +400 10 -8.2Q
(0603) 0.1W 70°C 125°C 200 o0 - 1m0 50V 100V
SG73 2A o o +400 10 - 8.20
(0805) 0.125W 70°C 125°C 200 100 - 1IMO 150V 200V
SG73 2B o o +400 10 - 8.2Q0 Ero
(1206) 0.33W 70°C 125°C 2200 00 1MO 5foc
SG73 2E o o +400 10 - 8.20 +155°C
(1210) D20 e 29 +200 100 - 1MQ 200V 00V
SG73 W2H 0.75W 70°C 125°C +400 10 - 8.2Q
(2010) ' +200 10Q - 1MQ
SG73 W3A q o +400 10 - 8.20
(2512) Y e 125°c £200 10Q - IMQ

Rated voltage = VPower rating x resistance value or max. working voltage, whichever is lower
If any questions should arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature,” please give priority

to the “Rated Terminal Part Temperature.” Prior to use and for more details refer to “Introduction of the derating curves on the terminal part
temperature” in the beginning of the catalog.

environmental applications
Derating Curve

Ambient Temperature

I\

% Rated Power

Ambient Temperature
(°C)

0
-60% -40 -20 0 20 40 60“80 100 120 140 *160
-55 70 155

For resistors operated at an ambient temperature
of 70°C or above, a power rating shall be
derated in accordance with the derating curve.

Terminal Part Temperature

=
o
S

\

©
o

\

o
=]

% Rated Power
8

IN)
=]

\
\

(o]
-60* 40 20 0O 20 40 60 80 100 120* 140 “160
-55 125 155

Terminal Part Temperature
(°C)

For resistors operated at a terminal part temperature
of described for each size or above, a power rating

shall be derated in accordance with the derating curve.

Please refer to “Introduction of the derating curve
based on the terminal part temperature” in the
beginning of our catalog before use.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.
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SG73-RT

surge current flat chip resistors
(anti-surge, anti-sulfuration)

- Oa\

KOA SPEER ELECTRONICS, INC.

Temperature Rise

35

SG731J

30

/

SG73 2A-2E

SG73 W2H-W3A

—u0

- -1 80

—2ED
—280
)

140

120

——W3AD

——W2H®D

----W3AQR

Regarding the temperature
rise, the value of the
temperature varies per

9 5 9 T £ 1w T wen conditions and board for
@ @ 60 —2A® © .
& 8 I 2 use since the temperature
e ® / L’ s % o * is measured under our
- ) . 2 L, E o, i measuring conditions.
:’é’_ / 7 g 30 ué' /’"/;I
e e
2 10 K] 2 =
/ . 20 i
4 /,"'
5 20
/z 10 / @:Hot spot
0 0 0 @:Terminal
0 25 50 75 100

Power Rating (%)

One-Pulse Limiting

SG73 1J-2A

B 5
5 8
8 8

One-Pulse Limiting Electric Power (W)

Pulse Duration (ms)

0.001 0.01 0.1 1 10 100 1000

0 25

50 75

Power Rating (%)

Electric Power

One-Pulse Limiting Electric Power QN)

Performance Characteristics

100

0 25 50 75 100
Power Rating (%)

Measurement condition
Room temperature: 25°C
PCB: FR-4t = 1.6mm

Cu foil thickness: 35um

SG73 2B-W3A

0.01 0.1

10 100 1000

The maximum applicable voltage is equal to the
max. overload voltage. Please ask us about the
resistance characteristic of continuous applied

o pulse. The pulse endurance values are not
assured values,so be sure to check the products
on actual equipment when you use them.

Pulse Duration (ms)

Requirement AR *(%+0.1Q)
Parameter Limit Typical Test Method
. Within specified o
Resistance tolerance — 25°C
TCR. W'th'? épgc'f'ed — +25°C/-55°C and +25°C/+125°C
Overload (Short time) +2% +0.5% Rated Voltage x 2.5 for 5 seconds
Resistance to Solder Heat +1% +0.75% 260°C + 5°C, 10 seconds + 1 second
Rapid Change of Temperature +0.5% +0.3% -55°C (30 minutes) / +125°C (30 minutes), 100 cycles
Moisture Resistance +3% +0.75% 40°C £ 2°C, 90%~95%RH, 1000 hours; 1.5 hr ON, 0.5 hr OFF cycle
R 70°C + 2°C or rated terminal part temperature + 2°C 1000h
Endurance at 70°C 3% +0.75% 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Exposure +1% +0.3% +155°C, 1000 hours
Sulfuration Test +5% +0.2% Soaked in industrial oil with 3.5% sulfur concentration 105°C + 3°C, 500 hours

Additional environmental applications can also be found at www.koaspeer.com

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.
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= ® SG73P-RT
=0\

endured pulse power flat chip resistors
(anti-surge, anti-sulfuration)

— .y
features E
* Excellent anti-sulfuration characteristic ROI I

due to using high sulfuration-proof inner COMPLIANT
top electrode material

 Superior to RK73 series chip resistors
in pulse withstanding voltage and high power

» SG73P (for pulse) are able to select resistance tolerance
is available from £0.5%

» Suitable for both reflow and flow solderings

* Products with lead-free terminations meet EU RoOHS
requirements. EU RoHS regulation is not intended for
Pb-glass contained in electrode, resistor element and glass.

e AEC-Q200 Tested

dimensions and construction

KOA SPEER ELECTRONICS, INC.

Type Dimensions inches (mm)
/éc—y L a—c ,/‘ (Inch Size Code) L W c d t
.004 .002
/ sc73p 1E | 039 T00s | .020+.002 | .006+.004 | 010 "0z | .014+.002
w / (0402) (1.0_5%) (0.5+0.05) | (0.15+0.1) | (9.25 fg,lo5) (0.35+0.05)
Sn
/ Yy Plating
F- N SG73P 1J |.063+.008 | .031+.004 | .012+.004 | .012+.004 | .018+.004
t Plating (0603) (1.6+0.2) | (0.8+0.1) | (0.3+0.1) | (0.3+0.1) | (0.45+0.1)
k—d—| protectve | Resistive fmner SG73P 2A | .079:+.008 | .049+.004 | 012 7064 | 012 7503 | 020+.004
oaing o eetroce (0805) | (2.0+0.2) | (125+0.1) | (9.3+02) | (0.3+02) | (0.540.1)
Ceramic 01 01
Substrate
SG73P 2B :063+.008
(1.6+0.2) | .016 *9%8 | 016 *008
(1206) | 126+ 008 0.4 +'(;°2°)4 0.4 +’(5°2°)4 .024+.004
3.2+0.2 47 47 0.6+0.1
sG73P 2€ | ¢ )| 102+.008 01 017 | )
(1210) (2.6+0.2)
ordering information
[ serer | [ 2a | | R | | T | | D | | 103 | | J |
Power - Termination . Nominal Resistance
Type Rating Characteristic Material Packaging Resistance Tolerance
SG73P 1E R: Anti-Sulfur T: Sn TP: 0402, 0603, 0805: 7" 2mm pitch +0.5%, +1%: D: £0.5%
13 punch paper 3 significant figures E: +1%
TD: 0603, 0805, 1206, 1210: + 1 multiplier
2A 7" 4mm pitch punched paper +204 iS‘Zn: G: 2%
2B TE: 0805, 1206, 1210: 7" 4mm 2 significant figures J: £5%
2E embossed plastic + 1 multiplier “R”
For further information on packaging, indicates decimal
please refer to Appendix A on value <10Q
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 3/6/25
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= ® SG73P-RT
=0\

endured pulse power flat chip resistors
KOA SPEER ELECTRONICS, INC. tanti-sur\ge’ anti-sulfuration)

applications and ratings

Part power | Rated Tge;ier?al T.CR. Resistance Range Maximum |Maximum | Operating
Designation Rating Ambient Part (Ppm/°C)| D: +05% | F: +1% G: +2% J: +59% | Working | Overload | Temp.
Temp. Temp. Max. | E.24 E-96 | E-24, E-96 E-24 E-24 Voltage | Voltage Range
e rlE 0.125W | 70°C 125°C
(0402) +200 75V 100V
NEW>| 0.33W — 105°C
S 0.2W 70°C 1858C 150V 200V
NEW>{ 0.5W — 105°C
0.25W | 70°C 125°C 400V (8%%?))/*2 -55°C
805 £200 |1000-1MQ|10Q - 1MQ[10Q - 10MQ|1Q - 10MQ 0
NEW>| 0.75W — 105°C +155°C

0.33W | 70°C 125°C
SG73P 2B 4200

(1206)
NEW>| 1.0W — 105°C

200V 400V

0.5wW 70°C 125°C
SG73P 2E +200

(1210)
NEW>| 1.5wW — 105°C

* Cold T.C.R. (-55°C ~ +25°C) is £150x10°/K. ** Applies when power rating is 0.4W or lower.
Rated voltage = vVPower rating x resistance value or max. working voltage, whichever is lower.

If any questions should arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature,” please give priority
to the “Rated Terminal Part Temperature.” Prior to use and for more details refer to “Introduction of the derating curves on the terminal part
temperature” in the beginning of the catalog. Also, contact KOA prior to usage and for the max. working voltage and max. overload voltage.

environmental applications
Derating Curve

100 100 100

: ; : CT T NN ; CT T T TN\
80 | : 8o [ T T 1\ ; 80 Lt 1 T 1 :
- J \ ! | 13/0.2W (135°C) /\ ! \‘ ' 1E/0.33W (105°C) i
9} T T ° T N \ o v 13/).5W (105°C)
= 60 | 1 60 | 1E/0.125W (125°C) f 60 o
T EEEAN T 2no25w (1250 7 N | gL a7 050 7T
g 40 : 3 on “eloaw (1250 /:)‘i\\\\ gk 2en5w (105°0) |
4 T T & T - - - } e o4 . .
< 20 1 . \ < 20 |3 2A10.4W (100°C) RN\ < 20 [i .
: : : Y A : :
oli 0 N\ old T T TN olt 0
60!-40 20 O 20 40 60 '80 100 120 140 !160 601-40 20 0 20 40 60 80 1001201 1140 1160 60!-40 20 O 20 40 60 80 100! 120 140 !160
-55 70 155 -55 125 135 155 -55 105 155
Ambient Temperature Terminal Part Temperature Terminal Part Temperature
(c) () ()
For resistors operated at an ambient temperature For resistors operated at a terminal part temperature of described for each size or above,
of 70°C or above, a power rating shall be derated a power rating shall be derated in accordance with the derating curve.
in accordance with the derating curve. Please refer to “Introduction of the derating curve based on the terminal part temperature”
in the beginning of our catalog before use.
If you want to use the rated power of ** please use the derating curve based on
the terminal part temperature above.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 3/6/25
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OA\ SG73P-RT

endured pulse power flat chip resistors
(anti-surge, anti-sulfuration)

KOA SPEER ELECTRONICS, INC.

Temperature Rise

SG73P 1E-1J SG73P 2A-2E
" -~ 1E@3IW)D zjz — 25w Regarding the temperature rise, the
10 7 | —woswo 220 /A | p— value of the temperature varies per
5" - / 1E033WE 5 = / o E— conditions aqd board for use since the
3 / - - sWE < w0 7 | =~ seswo temperature is measured under our
4 0 / o | @ vy < s | Measuring conditions.
3 ] s .
.% P — 1E(0.125W)®) 3 e / j 2M075W)D -
§ o ¢ E = 7V Measurement condition
‘é’ 0 / Pl g /7 Room temperature: 25°C
° A S 7] PCB: FR-4 t = 1.6mm
“ v — T Cu foil thickness: 35um
; "7/,/ 40
Y/ sy 2 / @:Hot spot
o ol @:Terminal
0 25 50 75 100 ) 25 50 75 100
Power Rating (%) Power Rating (%)
One-Pulse Limiting Electric Power
SG73P 1E-2A SG73P 2B-2E

2
8
g

8

The maximum applicable voltage is equal to the max.
overload voltage. Please ask us about the resistance
characteristic of continuous applied pulse. The pulse
endurance values are not assured values,so be sure to
check the products on actual equipment when you use them.

One-Pulse Limiting Electric Power (W)

1
0.001 0.01 0.1 1 10 100 1000
Pulse Duration (ms)

0.001 0.01 0.1 1 10 100 1000
Pulse Duration (ms)

One-Pulse Limiting Electric Power (W)

Performance Characteristics
Requirement A R +(%+0.1Q)

Parameter Limit Typical Test Method
; Within specified °

Resistance tolerance — 25°C

TCR. Within specified — +25°C/-55°C and +25°C/+125°C
Overload for 5 seconds

Overload (Short time) +2% +0.5% [ Twpe | 1E | 10| 2A [ 28 [ 2 |
| Overload | 1.25W | 2.063w | 2w(1w? | 3W | aw |

Resistance to Solder Heat +1% +0.75% 260°C * 5°C, 10 seconds + 1 second

Rapid Change of Temperature +0.5% +0.3% -55°C (30 minutes) / +125°C (30 minutes), 100 cycles

Moisture Resistance +3% +0.75% 40°C £ 2°C, 90%~95%RH, 1000 hours; 1.5 hr ON, 0.5 hr OFF cycle
70°C + 2°C or rated terminal part temperature + 2°C 1000h

o 0, 0,

Endurance at 70°C 3% *0.75% 1.5 hr ON, 0.5 hr OFF cycle

High Temperature Exposure +1% +0.3% +155°C, 1000 hours

Sulfuration Test +5% +0.2% Soaked in industrial oil with 3.5% sulfur concentration 105°C + 3°C, 500 hours

Please refer to conventional products for characteristic data such as temperature rise.
Additional environmental applications can also be found at www.koaspeer.com

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 3/6/25
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KOA SPEER ELECTRONICS, INC.

SG73S-RT

endured surge voltage flat chip resistors
(anti-surge, anti-sulfuration)

RobIS

COMPLIANT

features

 Excellent anti-sulfuration characteristic
due to using high sulfuration-proof inner
top electrode material

» Superior to RK73 series chip resistors in surge withstanding
voltage and high power

» Resistance tolerances for the SG73S series are available
as low as 0.5%

« Suitable for both reflow and flow solderings

* Products with lead-free terminations meet EU ROHS
requirements. EU RoHS regulation is not intended for
Pb-glass contained in electrode, resistor element and glass

* AEC-Q200 Tested

dimensions and construction

Type Dimensions inches (mm)
Loy L o (Inch Size Code) L w c d t
. 002
. yd SG73S 1E, | 039 1003 | .020+.002 | .006+.004 | 010 T00; | .014+.002
w (0402) | (10:01) | (0.540.05) | (0.15%0.1) | (g 25 +095) | (0.35%0.05)
/ £ ;/ l Blaing SG73S 1J
B & I\ Ni » | .063+.008 | .031+.004 | .012+.004 | .012+.004 | .018+.004
t Plating (0603) (1.6£0.2) | (0.8+0.1) | (0.3+0.1) | (0.3+0.1) | (0.45+0.1)
k—d—f{ protectve | Resisive Imer _ SG73S 2A, | .079:.008 | .049:.004 | 012 *554 | 012 555 | 020+ 004
oating iim ectrode (0805) (2.0+0.2) | (1.2520.1) | (9.3 +02) | (0.3 *02) | (0.5%0.1)
Ceramic -01 0.1
Substrate
R '(()16 2%09)8 016 *0%8 | 016 +008
12 .6£0. . : . )
(1208) | 156+.008 oo 994 | .024+.004
SG73S 2E, | (3.240.2) 0497 | 04797 | (0.6£0.1)
A .102+.008 ’ ’
SG73S 2E1 (2.6:0.2)
(1210) O£0.
ordering information
[ sG73s | | 2a | | R | | T | | TD | | 103 | | J |
Power e Termination . Nominal Resistance
Type Rating Characteristic Material Packaging Resistance Tolerance
SG73S 1E R: Anti-Sulfur T: Sn TP: 0402, 0603, 0805: 7" 2mm +0.5%, +1%: D: +0.5%
1J pitch punch paper 3 significant figures E: +1%
oA TD: (;6(313, oso_f,hlzoe, r%230: +2{)/mulgi§|ier G: 2%
" 4mm pitch punche +2%, +5%: .
28 paper 2 significant figures J: £5%
2E TE: 0805, 1206, 1210: 7" 4mm + 1 multiplier “R”
2E1 embossed plastic indicates decimal
For further information on on value <100

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

packaging, please refer to
Appendix A

4/20/23
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SG73S-RT

KOA SPEER ELECTRONICS, INC.

endured surge voltage flat chip resistors
(anti-surge, anti-sulfuration)

applications and ratings

Part Power | Rated | Rated | TCR. Resistance Range Maximum | Maximum |Operating
Designation Rating Ambient| Terminal [(ppm/°C)| p. +9.5% | F: +1% G: +2% J- 59, | Working | Overload | Temp.
Temp. |Part Temp.| Max. E-24, E-96 | E-24, E-96 E-24 E-24 Voltage | Voltage Range
0.125W| 70°C 125°C
e il +200 75V 100V
(0402)
NEW>| 0.33W — 105°C
0.2W 70°C [358@
Sl 1 £100* 150V | 200V
(0603)
NEW>| 0.5W — 105°C
0.25W 70°C 125°C
> 0805, . +200 600V
NEW>| 0.75W | — 105°C 400V 1 (goov) | ssoc
100Q - IMQ|10Q) - IMQ|10Q - 10MQ|1Q - 10MQ to
SG73S 2B 0.33W | 70°C 125°C +155°C
(1206) +200
NEW>| 1.0W — 105°C
SG738 2E 0.5W 70°C 125°C
+200
1210
( ) NEW>| 1.5W — 105°C 200V 400V
SG73S 2E1 °
(1210) NEW> 1.5W — 105°C +200

* Cold T.C.R. (-55°C ~ +25°C) is +150x10°¢/K
*2 Applies when power rating is 0.4W or lower.
Rated voltage = vPower rating x resistance value or max. working voltage, whichever is lower

If any questions should arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature,” please give priority
to the “Rated Terminal Part Temperature.” Prior to use and for more details refer to “Introduction of the derating curves on the terminal part
temperature” in the beginning of the catalog.

environmental applications
Derating Curve

100

100

100

! ) L [ | ! | D
80 [ : 80 [+ g 80 [+ LI N
] T T\ 5 H 10/0.2W (135°C) X[ 1 | s H 1E/0.33W (105°C) T
H v v H v | B \ H v 1J/0.5W (105°C)
g fop L N g 6op 1E0125W (125°C)—~R— g fon 2A10.75W (105°C) -+
3 ° 2A/0.25W (125°C) ° 2BAW (105°C)
g YL : £ w0 280.33W (125°0)— | AN € w0 f 2E/1.5W (105°C) —{+
4 : : @ : 2605w (125°0)_ A1 N\| @ : 2E1/15W (105°C) _| ¢
o o O o
Y : \ ® 2040 2A0.aw (1000} T\ ® 204 i
H : H HHA . .
oli : AN oli I I I I oly :
'
i

L
-60,-40 -20 0 20 40 60 80 100,120 140 ;160
105 155
Terminal Part Temperature
o

1140 1160
135 155
Terminal Part Temperature

o

' ' '
-60,-40 20 0 20 40 60 ;80 100 120 140 160 -40 -20 0 20 40 60 80 100 120,

-55 70 155 -55

Ambient Temperature

For resistors operated at an ambient temperature
of 70°C or above, a power rating shall be derated
in accordance with the derating curve.

For resistors operated at a terminal part temperature of described for each size or above,
a power rating shall be derated in accordance with the derating curve.

Please refer to “Introduction of the derating curve based on the terminal part temperature”
in the beginning of our catalog before use.

If you want to use the rated power of ?, please use the derating curve based on the
terminal part temperature above.

Additional environmental applications can also be found at www.koaspeer.com

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/14/24
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= ® SG73S-RT
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endured surge voltage flat chip resistors
KOA SPEER ELECTRONICS, INC. tanti-supge’ anti-sulfuration)

environmental applications (continued)
ESD Limiting Voltage

SG73S 1E SG73S 1J SG73S 2A
8 — — 10 12 g
g 7 T T Human model i Human model g 10 A Human model
Q6 L L = = =Machine model o 8 L- = = Machine model || o ‘\ = = =Machine model
g [N T g MY il I g 5 (0
= 5 L L = N = 1711
2 N AR 2° N 2 ™
o 4 ] ] =3 N @ 6 7]
g AR g g N
=3 L L = 4 £ N
£ [ AR E E I
32 Su AL 3 3 J N
2 N [ 2 2 iR N 8 o[ X
3, e [ 2 T, I a Hili
o S RIT=T 0] il i @ - L @ = |- KM=
0 |t |l = FTTR = TR T R H o = = FTHIRC= T o LI
1 10 100 1k 10k 100k ™ 10M 1 10 100 1k 10k 100k ™ oM 1 10 100 1k 10k 100k ™ 10M
Nominal Resistance (Q) Nominal Resistance (Q) Nominal Resistance (Q)
SG73S 2B SG73S 2E, 2E1
16 20 T
514 N q Human model g 18 T Human model
015 0 - = =Machine model o 16 q T - = =Machine model
o - o e 1 e
2 ™ £ L]
o o 12 —
> 8 \ 2 10 N T
o N o S
c N £ N,
= £ 8 3 AN 1
E 4 N E s .3 Il
- - 9 el
a " J a 4 Smii SRliimRiiingy
? 2 = o @ 5 LTI
w w
0 0 —
1 10 100 1k 10k 100k ™ 10M 1 10 100 1k 10k 100k ™
Nominal Resistance (Q) Nominal Resistance (Q)
Temperature Rise
SG73S 1E-1J SG73S 2A-2E
180 260 . .
Y o —zaswo | Regarding the temperature rise, the
10 7 | —oswo 20 /A | p— value of the temperature varies per
0 1E0.3W)E ) / I sz | conditions and board for use since the
%m / — — s % 180 /,;’" S tempera_lture is rr_](_easured under our
8 /| oy 3 15077—74/ _aemwo| Measuring conditions.
100 - - Wi :
g yw — 1E(0.125W)@ %’ I / 2A(0.75W)@ .
F 7 5" /7 Measurement condition
8 / 4 g Room temperature: 25°C
gw - g /7 oom temperature:
K3 Py e 7 PCB: FR-4 t = 1.6mm
* e - ///( ’ Cu foil thickness: 35um
20 T g @:Hot spot
o 1" 20
o ol @:Terminal
] 25 50 75 100 0 25 50 75 100
Power Rating (%) Power Rating (%)

Performance Characteristics

Requirement AR *(%+0.1Q)
Parameter Limit Typical Test Method
. Within specified o
Resistance tolerance — 25°C
TCR. W'”“? épsc'f'ed - +25°C/-55°C and +25°C/+125°C
Overload (Short time) +2% +0.5% Overload for 5
Type 1E 1J 2A 2B 2E 2E1
Overload | 1.25W | 2.063W | 2W (1.6W?) 3w 4w aw
Resistance to Solder Heat +1% +0.75% 260°C + 5°C, 10 seconds + 1 second
Rapid Change of Temperature +0.5% +0.3% -55°C (30 minutes) / +125°C (30 minutes), 100 cycles
Moisture Resistance +3% +0.75% 40°C + 2°C, 90%~95%RH, 1000 hours; 1.5 hr ON, 0.5 hr OFF cycle
. 0 . 70°C + 2°C or rated terminal part temperature + 2°C 1000 hours;
Endurance at 70°C +3% +0.75% 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Exposure +1% +0.3% +155°C, 1000 hours
Sulfuration Test +5% +0.2% Soaked in industrial oil with 3.5% sulfur concentration 105°C + 3°C, 500 hours

Please refer to conventional products for characteristic data such as temperature rise.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/8/24
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HV73-RT

flat chip resistors for high voltage
(anti-sulfuration)

RobIS

COMPLIANT

O\

KOA SPEER ELECTRONICS, INC.

features

 Superior to RK73 series in maximum
working voltage

« Suitable for flow and reflow solderings

e Products meet EU RoHS requirements. EU RoHS
regulation is not intended for Pb-glass contained in
electrode, resistor element and glass.

 Excellent anti-sulfuration characteristics due to using
high sulfuration-proof inner top electrode material

dimensions and construction

L Type Dimensions inches (mm)
ey S C—» (Inch Size Code) L w c d t
/ / 1J .063+.008 | .031+.004 | .012+.004 | .012+.004 | .018+.004
/W / (0603) (1.6+0.2) | (0.8+0.1) | (0.3£0.1) | (0.3+0.1) | (0.45+0.1)
Sn
e / S :
T= ! . © atng 2A 079,008 | .049+.004 | .016+.008 | 012 003 | .02+.004
t Rl iin (0805) | (2.0+0.2) | (1.25:0.1) | (0.4£0.2) | (.;3+02) | (0.5£0.1)
4 | 9 2 01
. . 016 +.008
%d% Protective Resistive Inner 2B .126+.008 | .063+.008 | .02+.012 | "°° -004 | .024+.004
Coating Film  Electrode (1206) | (3.2+0.2) | (1.60.2) | (0.5+0.3) | (0.4%02) | (0.6x0.1)
Ceramic -0.
Substrate 016 *008
2H .197+.008 | .098+.008 | .02+.012 -004 | .024+.004
(2010) (5.0£0.2) | (2.5£0.2) | (0.520.3) | (0.4 {gg) (0.6+0.1)
016 +.008
3A .248+.008 | .122+.008 | .02+.012 | * -004 | .024+.004
(2512) (6.3£0.2) | (3.120.2) | (0.5x0.3) | (0.4 {gg) (0.6+0.1)
ordering information
[ nvrs | [ 2B | | R | | T | D | | 1004 | | F |
. oy Termination . Nominal Resistance
Type Size Characteristic Material Packaging Resistance Tolerance
1J: 0.1W R: Anti-Sulfur T: Sn TD: 7" 4mm pitch punched paper +0.5%, +1%: D: +0.5%
2A: 0.25W TE: 7" 4mm pitch embossed plastic 3 significant figures E: +1%
28: 0.25W et I Do o
2H: 0.5W P PP 2%, £5%: J: 5%
] 2 significant figures
3A: 1W + 1 multiplier

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

10/22/21
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flat chip resistors for high voltage
KOA SPEER ELECTRONICS, INC. tanti-sulfuration)

applications and ratings

Rated . . Maximum .
pare | pover | Reted riminal TOR Resitance Rege (0 eximum | Gvrioas |oPerna
Designation @70°C | Tem Part Max E-24/E-96 | E-24/E-96 E-24 E-24 Voltage Voltage Range
P- | Temp. © | (D20.5%) | (F£1%) (G£2%) (J£5%) 9 (D.C.)* 9
(0(1533) 0.1W | 70°C | 125°C | +100** — 10k - 10M | 10k - 10M | 10k - 10M | 350V 500V
2A +100 | 100k - 1M | 100k - 10M | 100k - 10M | 100k - 10M
70°C | 125°C 400V 800V*
(0805) 0.25W +200 — — — 11M - 51M
2B 025w | 70°c | 1o5ec | 100 | 100k - 1M | 100k - 10M | 100k - 10M | 100k - 1OM | 1000V+ '5t5°C
(1206) : +200 — — — 11IM - 51M +15%°C
2H +100 | 100k - 1M | 100k - 10M | 100k - 10M | 100k - 10M | 2000V
05W | 70°C | 125°C 3000V*
(2010) +200 — — — 1M -51M | (D.C.)
3A +100 | 43k-1M | 43k-10M | 43k-10M | 43k - 10M | 3000V
1w 70°C | 125°C 4000V*
(2512) +200 — 10.2M - 20M| 11M - 20M | 1M - 51M | (D.C.)

Rated voltage = vPower rating x resistance value or max. working voltage, whichever is lower
* Maximum Overload Voltage is specified by D.C. voltage ** Cold T.C.R. (-55°C ~ +25°C) of 1.02MQ ~ 10MQ is +200x10¢/K

If any questions should arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature,” please give priority to the
“Rated Terminal Part Temperature.” Prior to use and for more details refer to “Introduction of the derating curves on the terminal part temperature”
in the beginning of the catalog.

environmental applications
Derating Curve

100
I I\ 100
| |
8n | 80 l l
b} | |
2 ol ! g | I\
4 I I S 60
] = | |
£ a0 ' 2 |
c I e 10 I
i 20l l = I \
| | 200 I
%ol‘ 40 20 0 20 40 60180 100 120 140 160 ol I \
5 70 155 60 40 20 0 20 40 60 80 100 120 140 “160
Ambient Temperature -85 . 2 155
°C Terminal Part Temperature
(°c) C)
For resistors operated at an ambient temperature of 70°C or above, a When the terminal part temperature of the resistor exceeds the rated

power rating shall be derated in accordance with the above derating curve.  terminal part temperature shown above, the power shall be derated
according to the derating curve.
Please refer to “Introduction of the derating curves based on the terminal
part temperature” in the beginning of our catalog before use.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/1/2024
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HV73-RT

flat chip resistors for high voltage
(anti-sulfuration)

= O\

KOA SPEER ELECTRONICS, INC.

Temperature Rising

HV73 1J

. /

HV73 2A-2B HV73 2H-3A

140

— 1D

3AD

Regarding the temperature
rise, the value of the
temperature varies per
conditions and board for
use since the temperature
P is measured under our

© £ measuring conditions.

- -2 A

—2HD

60 § 120

5 i
o

-==-2H®
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50 7 272
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’ £ S

20

40

Temperature Rise (°C)
N

Temperature Rise (°C)

Temperature Rise (°C)

@:Hot spot

@:Terminal
0 25 50 75

Power Rating (%)

100 0 25 50 75
Power Rating (%)

100 0 25 50 75
Power Rating (%)

100

Measurement condition
Room temperature: 25°C
PCB: FR-4t = 1.6mm

One-Pulse Limiting Electric Power Cu foil thickness: 35m

HV73 1J-2A HV73 2B-3A

100

8
8

3
8

The maximum applicable voltage is equal to the max. overload
voltage. Please ask us about the resistance characteristic of
continuous applied pulse. The pulse endurance values are not
assured values,so be sure to check the products on actual
equipment when you use them.

3

0.01

1
0.001 0.001

0.01 0.1 1 10
Pulse Duration (ms)

100

0.01 0.1 1 10
Pulse Duration (ms)

One-Pulse Limiting Electric Power (W)
One-Pulse Limiting Electric Power (W)

Performance Characteristics
Requirement AR *(%+0.1Q)

Parameter Limit Typical Test Method
. Within regulated o
Resistance tolerance — 25°C
T.C.R. Within specified T.C.R. — +25°C/-55°C and +25°C/+125°C
Overload (Short time) +2% +0.5% Rated Voltage (D.C.) x 2.5 for 5 seconds
Resistance to Solder Heat +1% +0.5% 260°C + 5°C, 10 seconds + 1 second

Rapid Change
of Temperature

+0.5%: (10kQ<R<10MQ)
+1%: (1IMQ<R<51IMQ)

+0.3%: (10kQ<R<10MQ)
+0.5%: (1IMQ<R<51MQ)

-55°C (30 minutes), +125°C (30 minutes), 100 cycles

Moisture Resistance +2% +0.75% 40°C £ 2°C, 90%-95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
o 70°C + 2°C or rated terminal part temperature + 2°C 1000h
Endurance at 70°C +2% +0.75% 1.5h ON/ 0.5 h OFF cycle
High Temperature o
Exposure +2% +0.3% +155°C, 1000 hours
— —— ; -
Sulfuration Test +506 +0.2% Soaked in industrial oil with 3.5% sulfur concentration

105°C + 3°C, 500 hours

Additional environmental applications can also be found at www.koaspeer.com

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.
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HV73V-RT
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KOA SPEER ELECTRONICS, INC.

features

flat chip resistors for high voltage
(automotive, anti sulfuration)

RobIS

* Superior to RK73 series in maximum COMPLIANT
working voltage

« Suitable for flow and reflow solderings

e Products meet EU RoHS requirements. EU RoHS
regulation is not intended for Pb-glass contained in
electrode, resistor element and glass.

 Excellent anti-sulfuration characteristic due to using
high sulfuration-proof inner top electrode material

« Suitable for high reliable applications like automotives

* AEC-Q200 tested

dimensions and construction

a L 7 Type Dimensions inches (mm)
c /<«<—C
f 2 (Inch Size Code) L w c d t
w / 1J .063+.008 | .031+.004 | .012+.004 | .012+.004 | .018+.004
s (0603) | (1.610.2) | (0.8+0.1) | (0.3+0.1) | (0.320.1) | (0.45+0.1)
n
T/ (—r— / Plating +.008
. ? = : 2A .079+.008 | .049+.004 | .016+.008 | 912 “o0s | .02+.004
Plating (0805) (2.0£0.2) | (1.25+0.1) | (0.4£0.2) | (9.3 t%) (0.5+0.1)
i isti +.008
—d—f ot Rosistive Inner e 2B 126+.008 | .063+.008 | .02+.012 | 016 “00a | 024+.004
) (1206) (3.240.2) | (1.6£0.2) | (0.5£0.3) | (0.4 *02) | (0.6£0.1)
Ceramic -0.1
Substrate
ordering information
[ Hv7av | | 2A | | R | | T | | D | | 104 | | J |
. o Termination . Nominal Resistance
Type Size Characteristic Material Packaging Bonstante alance
HV73V 1J: 0.1W R: Anti-Sulfur T: Sn TD: 7" 4mm pitch punched paper +0.5%, +1%: 3 D:+0.5%
2A: 0.25W For further information on significant figures F: £1%
2B: 0.33W packaging, please refer to + 1 multiplier G:42%
Appendix A +2%, +5%: 2 3 +5%
significant figures
+1 multiplier

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

11/1/2024
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KOA SPEER ELECTRONICS, INC.

HV73V-RT

applications and ratings

flat chip resistors for high voltage
(automotive, anti sulfuration)

Power | Rated Ratgd T.C.R. Resistance Range (Q) Maximum LV Operating
e Rating | Ambient Lol (ppm/°C) Working Overload Temperature
Designation @70°C | Tem Part Max. | E-24/E-96 | E-24/E-96 E-24 E-24 Voltage | Voltage | “po o
P- | Temp. * | (D0.5%) | (F+1%) (G*2%) (J+5%) 9 (D.C)* 9
H&%\SJ 01W | 70°C | 125°C | +100* — 10k - 10M | 10k - 10M | 10k - 10M | 350V 500V
- B - _ -55°C
HV73V2A | (o | 7oec | 125°C 100 | 100k - 1M | 100k - 10M | 100k - 10M | 100k - 10M |,/ _— o
(0803) +200 = — — 11M - 51M +155°C
HV73V2B +100 | 100k - 1M | 100k - 10M | 100k - 10M | 100k - 10M
0.33W | 70° 125° v 1200V*
(1206) oc >C %00 — — — 1M -sm | 2% 00

Rated voltage = vPower rating x resistance value or max. working voltage, whichever is lower
** Cold T.C.R. (-55°C ~ +25°C) of 1.02MQ ~ 10MQ is +200x10¢/K

If any questions should arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature,” please give priority to the
“Rated Terminal Part Temperature.” Prior to use and for more details refer to “Introduction of the derating curves on the terminal part temperature”
in the beginning of the catalog.

* Maximum Overload Voltage is specified by D.C. voltage

environmental applications

Derating C

urve

100 T

[
80

1J, 2A, 2B

I
607

a0l

% Rated Power

20

R I I N Y

oll
-60* -40 -20
-55

For resistors operated at an ambient temperature of 70°C or

0 20 40 60“80 100 120 140 “160
70 15

Ambient Temperature

above, a power rating shall be derated in accordance with the
above derating curve.

100 T
80 | K
5 I I
2 | |
& 60 |
e}
§ ol |
x I I
X
° I I
20
| |
oll |
-60* -40 -20 0O 20 40 60 80 100 120* 140 “160
-55 125 155

When the terminal part temperature of the resistor exceeds the rated

Terminal Part Temperature

terminal part temperature shown above, the power shall be derated
according to the derating curve.
Please refer to “Introduction of the derating curve based on the

terminal part temperature” in the beginning of our catalog before use.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

11/1/2024
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OA\ HV73V-RT

flat chip resistors for high voltage

KOA SPEER ELECTRONICS, INC. (automotive, anti sulfuration)

Temperature Rising

HV73V 1J HV73V 2A-2B

35

—1uD

— 0 Regarding the temperature rise, the
’ value of the temperature varies per
/ @ 7 o conditions and board for use since the
temperature is measured under our
& / measuring conditions.

-—-uR
30

25

20

Temperature Rise (°C)
Y
Temperature Rise (°C)

30 = — 2
. 20 / §
s ’ 10 4 »:Hot spot

0 o b 2:Terminal
0 25 50 75 100 0 25 50 75 100

Power Rating (%) Power Rating (%)

One-Pulse Limiting Electric Power

HV73V 1J-2B

3
8
8

2
8

3

The maximum applicable voltage is equal to the max. overload voltage.
Please ask us about the resistance characteristic of continuous applied pulse.
The pulse endurance values are not assured values,so be sure to check the
products on actual equipment when you use them.

°

01
0001 001 0.1 1 10 100 1000

One-Pulse Limiting Electric Power (W)

Pulse Duration (ms)

Performance Characteristics
Requirement AR *(%+0.1Q)

Parameter Limit Typical Test Method

. Within regulated o
Resistance tolerance — 25°C
T.C.R. Within specified T.C.R. — +25°C/-55°C and +25°C/+125°C
Overload (Short time) +2% +0.5% Rated Voltage (D.C.) x 2.5 for 5 seconds
Resistance to Solder Heat +1% +0.5% 260°C + 5°C, 10 seconds + 1 second
Rapid Change +0.5%: (10kQ=R<10MQ) | +0.3%: (10kQ<R<10MQ) R . o .
of Temperature +19: (11IMQ<R<5IMQ) | £0.5%: (1IMQ<R<51MQ) | ~55°C (30 minutes) / +125°C (30 minutes), 100 cycles
Moisture Resistance +2% +0.75% 40°C £ 2°C, 90%-95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle

70°C = 2°C or rated terminal part temperature + 2°C 1000 h

Endurance at 70°C +2% +0.75% 1.5 h ON / 0.5h OFF cycle

High T t
El(gposﬁrrzpera e 2% +0.3% +155°C, 1000 hours

) Soaked in industrial oil with sulfur substance 3.5% contained
Sulfuration Test +5% +0.2% 105°C + 3°C, 500 hours

Additional environmental applications can also be found at www.koaspeer.com

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/1/2024
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= o SR73-RT
O NN

low resistance flat chip resistors

=
features -
* Excellent anti-sulfuration characteristic due to using ROI I

high sulfuration-proof inner top electrode material COMPLIANT

* Current detecting resistors for power supply, motor circuits, etc

* High reliability and performance with resistance tolerance
+1.0, T.C.R. £100x10°/K

* Suitable for both reflow and flow solderings

* Products with lead free termination meet EU ROHS requirements.
EU RoHS regulation is not intended for Pb-glass contained in
electrode, resistor element and glass.

* AEC-Q200 Tested

dimensions and construction

. L . Type Resistance Dimensions inches (mm)
a4 S~ (inch Size Code)| Range (Q)| L w c d t

; .039 393 | .020 *3%3
/ 1E (0402) 1-10 .002 002 | .008+.004 | .010+.004 | .014+.002

w 10200 | (05300 | 0250.1) | (0.25:0.1) | (0.35%0.05)
/ . / Sing Lom N R R
- ? — . 10 (0603) | | 083008 | 031 Zooa | (035015 | (0.350%) | 018+.004
t Ni ( ) (1.6+0.2) (0.8 *015) : : (0.45+0.1)
Plating 0.47 - 10 © 017 [.014+.004 | .014+.004
) I A7 - (0.35+0.1) | (0.35+0.1)
F—d—{ Protective Resistive Inner 016 658
Coating Film Electrode 0.1-0.43 (0.4 402)
) 2A (0805 .079+.008 | .049+.004 | .016+.008 # 01’ | .02+.004
Ceramic (0805) (2.0:0.2) | (1.25:0.1) | (0410.2) [ o172 +008 | (0.5£0.1)
Substrate 0.47 - 10 ’ -.004
' 0.3%52)
02 +.008
0.1-0.43 o0
2B (1206) 126+.008 | .063£.008 | .02+.012 | 5751 | 0241004
(3.240.2) | (1.6£0.2) | (0.5+0.3) | g1 +008 | (0.6+0.1)
0.47-10 o
0.4757)
02 +.008
0.1-0.39 oo
2E (1210) 126+.008 | .102+.008 | .02+.012 | ©% 1) | 024+.004
(3.2+0.2) | (2.620.2) | (0.5+0.3) | 16 *+008 [ (0.6+0.1)
0.43 - 10 o
0.4757)
ordering information
| sr73 || 2B | | R | | T | | D | | R10 [ [ 3 ]
T si Characteristi Termination Packadi Nominal Tol
ype ize aracteristic Material ackaging Reslatanen olerance
1E R: Anti- T: Sn TD: 7" 4mm pitch punch paper +2%, +5%: 2 significant F: 1%
p p pap g
13 Sulfur TPL, TP: 0402 only, 7" 2mm figures + 1 multiplier “R” G:+2%
oA pitch paper indicates decimal on 30 +5%
. ) . values <10Q -
2B For further information on packaging, T )
o please refer to Appendix A +19%: 3 significant figures
+ 1 multiplier “R” indicates
decimal on values <100Q
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/11/24
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= o SR73-RT
= O\

low resistance flat chip resistors

applications and ratings

AL HEOLT Aaral:?ednt T:rar‘rt\?:al (p1;;(r:1.l|36) fesistance Ranoe Tgrgzzgrugre
DS e ety Temperature | Part Temp. Max. E_le(‘,igf’g)@ Géf224%) ) I(Ei-gz’) Range
SR(S%E)RT 0.166W 70°C 125°C +200 1Q - 100 10 - 10Q 1Q - 10Q
+200 020-10Q | 020-10Q | 0.2Q-10Q
SR(ggflg)RT 0.2W e 125°C 300 | 0.10Q-0.18Q | 0.10-0.18Q | 0.1Q - 0.18Q
+100 0.47Q - 100 = =
0.33W 70°C 125°C 200 |0.20-043Q | 0.20-10Q | 0.20 - 10Q
SR732ART +250 0.10-0.18Q | 0.10Q - 0.18Q | 0.1Q - 0.18Q
(0805) +100 0.47Q - 10Q — —
0.5W? 70°C 105°C +200 | 0.2Q-043Q | 02Q-10Q | 0.2Q-10Q
250 | 0.1Q-0.18Q | 0.1Q-0.18Q | 0.1Q - 0.18Q
+100 0.47Q) - 10Q — — 55°C
0.33W 70°C 125°C 200 [0.20-043Q | 0.20-10Q | 0.20-10Q to
P ETT +250 | 0.10-0.18Q | 0.10-0.18Q | 0.1Q-0.18Q | *155°C
(1206) +100 0.47Q - 10Q — —
0.5W? 70°C 110°C +200 |0.2Q-043Q | 02Q-10Q | 0.2Q-10Q
+250 | 0.1Q-0.18Q | 0.10-0.18Q | 0.1Q - 0.18Q
+100 0.43Q - 10Q — —
0.5W 70°C 125°C +200 [ 0.2Q-0.39Q | 0.2Q-10Q | 0.2Q-10Q
SR732ERT +250 — = 0.1Q - 0.18Q
(1210) +100 0.43Q) - 10Q — —
0.66W? 70°C 110°C +200 [0.2Q-0.39Q | 0.2Q-10Q | 0.2Q-10Q
+250 — — 0.1Q - 0.18Q

Rated voltage = VPower rating x resistance value or max. working voltage, whichever is lower
! The nominal resistance value for SR731E (1Q~10Q), SR731J, 2A, 2B (0.10~0.43Q) and SR732E (0.102~0.39Q)) is in E24

2 Please use the derating curve based on the terminal part temperature.
If any questions should arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature,” please give priority to the “Rated Terminal
Part Temperature.” Prior to use and for more details refer to “Introduction of the derating curves on the terminal part temperature” in the beginning of the catalog.

Derating Curve SR73 2A (0.5W), SR73 2B (0.5W), SR73 2E (0.66W)
100 100
N i\

‘ 100
1E: 0.166W (125°C) \
1J: 0.20W (125°C) \

-3
S
@
S

2A: 0.33W (125°C)

2B: 0.33W (125°C) 2A: 0.5W (105°C)

T
|
I
|
T 2B: 0.5W (110°C)
|
|
|
|

-
=]
-3
=]

-3
<)

. I 5 I - IT
: I : I H ii
% : % 2E: 0.5W (125°C) : % 2E: 0.66W (110°C) : : \\
840 i 540 ] 540 T
* 20 I * 20 I * 20 il \
| | [
oll | oll 0 Ll
-60* 40 20 0 20 40 60“80 100120 140 “160 -60* -40 -20 0 20 40 60 80 100 120* 140 “160 -60% 40 20 0 20 40 60 80100““120 140 “160
-55 70 155 -65 125 155 -565 105110 155
Ambient Temperature Terminal Part Temperature Terminal Part Temperature
() (-C) (c)

For resistors operated at an ambient temperature of 70°C For resistors operated at a terminal part temperature of described for each size or above, a power rating shall be
or above, a power rating shall be derated in accordance derated in accordance with the derating curve.
with the derating curve. Please refer to “Introduction of the derating curve based on the terminal part temperature” in the beginning of our

catalog before use.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/9/24
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OA\ | SR73-BT

low resistance flat chip resistors

Temperature Rise

SR73 1E-1J SR73 2A-2E
° —— Regarding the temperature rise, the
—1EQD —2B(0.5W) .

50 20 x»oswo | value of the temperature varies per
g — 1025w D _ —z=osswo| conditions and board for use since
e / PN 2 | mosme | the temperature is measured under

. > ©0sw)® : P
3 8 i our measuring conditions.
% 50 - = 1025W)@ f 7 2A(0.5W) @
2 ? %
“":; 40 / ‘E = = 2E(0.66W) 2
o o
g 30 7 g //
. 20 / - ,/"':/

/;
10 1 » 4 @:Hot spot
0 »:Terminal
0 25 50 75 100 o 25 50 75 100
Power Rating (%) Power Rating (%)

Measurement condition
Room temperature: 25°C
PCB: FR-4t = 1.6mm

Cu foil thickness: 35um

One-Pulse Limiting Electric Power

1000

2
8

Please ask us about the resistance characteristic of
continuous applied pulse. The pulse endurance values
are not assured values,so be sure to check the products
on actual equipment when you use them.

3

1
0.001 0.01 0.1 1 10 100
Pulse Duration (ms)

0.
0.001 0.01 0.1 1 10 100 1000
Pulse Duration (ms)

One-Pulse Limiting Electric Power (W)
One-Pulse Limiting Electric Power (W)

environmental applications
Performance Characteristics

Requirement A R *(%+0.005Q)
Parameter Limit Typical Test Method
) Within specified o
Resistance tolerance — 25°C
TCR. Within specified - +25°C/-55°C and +25°C/+125°C
Overload (Short time) +2% +0.5% Rated voltage x 2.5 for 5 seconds
Resistance to Solder Heat +1% +0.3% 260°C + 5°C, 10 seconds * 1 second
Rapid Change of Temperature +1% +0.3% -55°C (30 minutes) / +125°C (30 minutes), 100 cycles
Moisture Resistance +2% +1% 40°C £ 2°C, 90%-95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
o 70°C £ 2°C or rated terminal part temperature + 2°C 1000 hours
+20, 0
Endurance at 70°C +2% +1% 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Exposure +1% +0.3% +155°C, 1000 hours
Sulfuration Test +5% +0.2% Soaked in industrial oil with sulfur substance 3.5% contained, 105°C +3°C, 500 hours

Please refer to conventional products for characteristic data such as temperature rise.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/9/24
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SLR1

mold type resistors

—

- Oa\

KOA SPEER ELECTRONICS, INC.

features COMPLIANT

* Thick film resistor protected by liquid crystal polymer resin
 Excellent heat cycle characteristics

» Encapsulated with flame retardant resin molding. (UL94 V-0)
 High operating temperature range up to 180°C

 Products meet EU RoHS requirements. EU RoHS regulation
is not intended for Pb-glass contained in electrode, resistor
element and glass.

* AEC-Q200 Tested

dimensions and construction

L = Size Dimensions inches (mm)
Code L w t a b c
—F( SLR1 .248+.012 (.122+.008 |.075£.008 | .094+.008 |.047+.008 | .047+.012
t 3 (2512) (6.3+0.3) | (3.120.2) | (1.940.2) | (2.4%0.2) | (1.2+0.2) | (1.2+0.3)
- /YI Electrode
|<—c->| Molded Resistive L c»‘/a
Resin  Element
(Thick Film)
ordering information
| sLtR | | 1 | | T | | TE | | R301 | | F
T Power Terminal Surface Packagi Nominal Resistance
ype Rating Material ackaging Resistance Tolerance
SLR 1:1.0W T: Sn TE: 8mm Pitch embossed plastic D, F: 4 digits D: +0.5%
TED: 8mm Pitch embossed plastic J: 3 digits F: 1%
J: £5%
Resistance . Resistance . Contact us when you have control request for environmental
Value (Q) 3 Digits Value (Q) 4 Digits hazardous material other than the substance
0.33~0.91 R33 ~ R91 0.301 ~ 0.976 R301 ~ R976 specified by EU RoHS.
1~91 1RO ~ 9R1 1~976 R100 ~ 9R76 For further information on packaging please refer to

applications and ratings

Appendix A.

Part Power Rated Rated Resistance Range (Q) TCR Maximum | Maximum | Operating
Designation | Rating A.I'T;z:e"t Tr‘z"""“':; t': | b:sos% | Fexto sit5% | (X10°6/K) "\‘;glrt';'“g c:}’:i:;”ed ;‘;’:”é
P- P E24,E96 | E24, E96 E24 9 9 9
SLR1 w 70°C 90°C | 301m- 1M |301m-1M|330m-1M | +100 200V 400V BT

Rated voltage = ,/Power Rating X Resistance Value or Max. working voltage, whichever is lower

If any questions should arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature,” please give priority
to the “Rated Terminal Part Temperature.” Prior to use and for more details refer to “Introduction of the derating curves on the terminal part
temperature” in the beginning of the catalog.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

11/25/22
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. SLR1
'E=_= o A\ mold type resistors

KOA SPEER ELECTRONICS, INC.

environmental applications

Derating Curve

100 100 f
1 I}\ 1 N
1 1 1 1
801 T 8017 T
H 1 1 H 1 1
g 1 1 g 1 1
& 607 T & 60[7 T
° 1 1 k] 1 1
2 1 1 3 1 1
&‘ 404 1 & 40 ]
x 1 1 ® 1 1
1 1 1 1
20 1 20 1
1 1 1 1
out 1 ols 1
-60*-40 20 0 20 40 60480 100 120 140 160 180 -60* -40 -20 0 20 40 60 809‘0100 120 140 160 180
-55 0 -55
Ambient Temperature Terminal Part Temperature
(°C) (°C)
For resistors operated at an ambient temperature For resistors operated at a terminal part temperature of described for each size
of 70°C or above, a power rating shall be derated or above, a power rating shall be derated in accordance with the derating curve.
in accordance with the above derating curve. Please refer to “Introduction of the derating curve based on the terminal part

temperature” in the beginning of our catalog before use.

Temperature Rise

SLR1

200 Regarding the temperature rise, the value of the temperature varies
2 150 per conditions and board for use since the temperature is measured
[ under our measuring conditions.
o
g
20100
oL
= SLR1 (1)
é’. o / SLR1(2)

5 =il
o | At
e T | == -
- | © surtace Measurement condition
0 ! Room temperature: 25°C

o B 0T M PCB: FR-4t = 1.6mm
% Rated Power Cu foil thickness: 35um

One-Pulse Limiting Electric Power
SLR1

P2
[=
S
S

The maximum applicable voltage is equal to

the max. overload voltage.

st Please ask us about the resistance

e =1 characteristic of continuous applied pulse.

i The pulse endurance values are not assured
i Vvalues, so be sure to check the products on

actual equipment when you use them.

=
Q
=]

=
o

One-Pulse Limiting Electric Power (W)
/

of
<]
I

.01 1 1 10 100
Pulse Duration

Performance Characteristics

Requirement AR %
Parameter Limit Typical Test Method
Resistance Wit?ci’?;gs é:éfied — 25°C
TCR. Within specified — +25°C/+125°C
(Céﬁ)rll‘?z?ne) +1% +0.1% Rated power times 5 for 5 seconds
Resistance to Solder Heat +1% +0.3% 260°C + 5°C, 10 + 1 second
Rapid Change of Temperature +1% +0.4% -55°C (30 minutes), +155°C (30 minutes), 1000 cycles
Moisture Resistance +2% +0.2% 40°C + 2°C, 90%~95%RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
Endurance at 70°C +2% +0.2% 70°C * 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 10/28/20
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ZON WS

mold wirewound resistor
KOA SPEER ELECTRONICS, INC.

=

features

* Flame retardant coating (UL94 V-0)

« It has excellent pulse resistance and is suitable as a
surface mount component for precharge resistance,
snubber resistance, and damping resistance

* AEC-Q200 tested

 Products with EU RoHS requirements

COMPLIANT

dimensions and construction

' ) ‘
—————— o e ==
I o |w
\§ Y, }
L

Molded

Lead Wire Recin Electrode Cap

Resistive

; Element Type Dimensions inches (mm)
Ceramic | lati (Inch Size Code) L W H P e d (Nom.)
gggtﬁ]éon MWS5 .67+£.008 | .34+.008 | .19+.008 | .17+.008 | .06+.008 .03
(16.9+0.2) | (8.6+0.2) (4.8+0.2) (4.2+0.2) (1.4+0.2) 0.8)

ordering information

| MWS | | 5 | | 5 | | TEG | | 100 | | J
. Terminal Surface . Nominal Resistance
Type Power Rating Material Taping Resistance Tolerance
5: 5W C: SnCu TEG: 12mm pitch 3 digits J: 5%
plastic embossed

Contact us when you have control request for environmental hazardous material other than the substance
specified by EU RoHS.

For further information on packaging, please refer to Appendix A.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/03/20
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ZON WS

mold wirewound resistor
KOA SPEER ELECTRONICS, INC.

applications and ratings

Part Power Rating Rated Resistance TCR Operating
PrehE Terminal Part Range (Q) (x'.l 0;"'() Temperature
9 Package Piece Temperature J: £5% (E24) Range
MWS5 5W 2.5W +130°C 1-470 +200 -55°C to +200°C

Rated voltage = VPower rating x resistance value

Element and Package Equivalent Circuit (R1=R2) Connection Example (R1=R2)
() iy (B )
Element '\/\/\, ,\/\/\I I\/\/\/
— Package R2 ?\7\/\/ 7\2/\/\1
\M/ — —

Series Connection Parallel Connection

environmental applications

Derating Curve

100
| )
- | |
5 |l | \
z |l |
& 60 I I
§ | | When the terminal part temperature of the resistor exceeds
& 40 I I the rated terminal part temperature shown, the power shall
B I I be derated according to the derating curve.
20 Please refer to“Introduction of the derating curves based on
| | the terminal part temperature”on the beginning of our catalog
oll | before use.
-60

-20 20 60 100 4140 180 “ 200
130 200
Terminal Part Temperature
(°C)

Performance Characteristics

Requirement AR *(%+0.05Q)

Parameter Limit Typical Test Method
Resistance Within specified tolerance — 25°C
T.C.R. Within specified T.C.R. — +25°C/-55°C and +25°C/+125°C
Rapid Change of Temperature +2% +0.6% -55°C (30 minutes), +155°C (30 minutes), 1000 cycles
Overload (Short time) +5% +2% Power Rating x 4, 5 seconds
Resistance to Solder Heat +1% +0.8% 350°C + 10°C, 3.5 seconds or 260°C + 5°C, 10 seconds

Power Rating x 1/10, 85°C, 80~85% RH, 1000 hours,
1.5 hr ON, 0.5 hr OFF cycle

130°C + 2°C, Rated Voltage, 1000 hours, 1.5 hr ON,

Moisture Resistance +5% +3%

Endurance of Rated Terminal 4504 +3%

Part Temperature 0.5 hr OFF cycle
No abnormaly in appearance On immersing the sample in IPA for 3 minutes, the
Resistance to Solvent such as disappearance of — resistor surface should be lightly wiped with a dry
making, etc. cloth (velvet or gauze)
High Temperature Exposure +2% +0.3% +155°C, 1000 hours
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/11/22

KOA Speer Electronics, Inc. 199 Bolivar Drive « Bradford, PA 16701 ¢ USA « 814-362-5536 ¢ Fax: 814-362-8883 < www.koaspeer.com E



= ® R F 7 3
= O\

fusing flat chip resistor
KOA SPEER ELECTRONICS, INC.

—

features COMPLIANT

* In normal condition, it works as a resistor and when
excessive voltage is applied, it protects circuits by
fusing quickly

» The same shape as RK73 series

* Suitable for both flow and reflow solderings

* Products with lead-free terminations meet EU RoOHS
requirements. EU RoHS regulation is not intended for
Pb-glass contained in electrode, resistor element and glass.

» Recognized by safety standard UL1412. (0603 (1J) is
not recognized)

dimensions and construction

Type Dimensions inches (mm)
L (Inch Size Code) L w c d t
e
1J .063+.008 | .031+.004 | .012+.004 | .012+.004
/ (0603) (1.6+0.2) | (0.8+0.1) | (0.3%0.1) | (0.30.1)
012 +008 | -02+.004
2A .079+.008 | .049+.004 | .016+.008 | * -004 | (0.5£0.1)
Solder (0805) | (2.0+0.2) | (1.25:0.1) | (0.440.2) | (9.3 +02)
Plating -0.1
& Ni 2B .063+.008
Plating (1206) | 126+.008 | (1.640.2)
2E (3.2+0.2) | 102+.008 008
|<—d—>| Protective Resistive Inner (1210) (2.610.2) | 02+.012 | 016 “004 | .024+.004
Coating Film — Electrode 2H | .197+.008 |.098+008 | (05+0.3) | (4+02) | (0.6:0.1)
Ceramic (2010) (5.0+0.2) | (2.5%0.2) -
Substrate 3A | .248+.008 | .122+.008
(2512) (6.3£0.2) | (3.1x0.2)
ordering information
[ RF73 | | 2B | | T | | D | | 100 | | J |
Size Termination . Nominal
Type Code Material Packaging Resistance Tolerance
1J: 0603 T: Sn TD: 7" 4mm pitch punch paper 2 significant J: 5%
2A: 0805 (Other termination (0603, 0805, 1206, 1210: figures + 1
2B: 1206 styles may be 5,000 pieces/reel) multiplier
2E: 1210 available, please TE: 7" 4mm pitch embossed plastic “R” indicates
) contact factory (0805, 1206, 1210, 2010, decimal on
2H: 2010 for options) 2512: 4,000 pieces/reel) value <10Q
3A: 2512
For further information on packaging,
please refer to Appendix A.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/17/22
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RF73

KOA SPEER ELECTRONICS, INC.

applications and ratings

fusing flat chip resistor

Power T.C.R. |Resistance . Fusing Characteristics Operating
Part . o Resistance
Designation Ra_;:,nu% (pﬁnml ) REar;%e Tolerance Fusing Power Fusing Tenéperature
@ EES & Resistance Range Time ange
+1000 ~ -500
(1.00-3.30) 2.6W 2.4W 2.1W
RF731J | 0.063W ceog | 10-1000 — R DR -y
(3.60-100Q)
3.0W 2.6W 2.4W 2.1W 2.0W
SR 0 0.20:0.470|0510-100| 110-200 | 220-1000 |11005100| seec
. 375W | 2875W | 25W 2.0W 1.75W :
RF732B | 0.125W |.1000 ~ 500 325% 10200470/ 0510-100 | 116240 | 270-1000 |1100-5100| 32 PO
rezaze | ozsw | OV 60,5100 e Ly P Sz Sl '
: 4500 : 0.200.47Q/0.510-4.7Q | 5.10-27Q | 300-100Q | 1100-510Q
4.7Q0-510Q 5.5W 5.0W 4.0W 3.5W 3.2W
RF732H | 05w | ) 0.20-0.47Q|0.510-4.7Q| 5.10-27Q | 300-100Q | 1100-5100
6.5W 6.0W 5.0W 4.5W 4.0W
A U 0.200.47Q/0.510-4.7Q | 5.10-30Q | 330-100Q | 1100-5100

Rated ambient temperature: +70°C

environmental applications

Derating Curve
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-55

Ambient Temperature
(C)
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70 125

For resistors operated at an ambient temperature

of 70°C or above, a power rating sh

all be derated

in accordance with the above derating curve.

Performance Characteristics

One-Pulse Limiting Electric Power

Example of Fusing Characteristics

W)
w
=}

RN
LN N

25

20

15

3A

10

Fusing TIme (Sec.)

2H

-~ 2E

H —13,2A .

One-Pulse Limiting Electric Power (

0.01 0.1

Pulse Duration

1 10 100

Fusing Power
(w)

Please ask us about the resistance characteristic
of continuous applied pulse.

The pulse endurance values are not assured
values, so be sure to check the products on actual
equipment when you use them.

Requirement AR (% + 0.1Q)
Parameter Limit Typical Test Method

. Within specified o
Resistance tolerance — 25°C
TCR. Within specified — +25°C/-55°C and +25°C/+125°C

T.C.R.

Overload (Short Time) +5.0% +2.0% Rated voltage x 2 for 5 seconds (except 2E, 2H, 3A: x 1.5)
Resistance to Solder Heat +3.0% 0.5% 260°C * 5°C for 10 seconds + 1 second

; +0.5%: 2A~3A | 20.3%: 2A~3A ) ]
Rapid Change of Temperature +3.0%: 1J +0.6%: 1J -55°C (30 minutes)/ +125°C (30 minutes) 5 cycles
Moisture Resistance +5.0% +2.0% 40°C + 2°C, 90 - 95% RH, 500 hours, 1.5 hr ON, 0.5 hr OFF cycle
Endurance at 70°C +5.0% +1.0% 70°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Exposure +1.0% +0.6% +125°C, 100 hours

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

11/07/23
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RN41, RD4a1, CC

RN41: MELF type fixed metal film resistors
RD41: MELF type fixed carbon film resistors
CC: MELF type cross-conductors

- Oa\

KOA SPEER ELECTRONICS, INC.

features

* Free direction for mounting due to cylindrical design

« High precision products (Resistance tolerance
+0.1% and T.C.R.£25x10%/K) available (RN41)

» The electrode strength is firm

» The noise characteristics are excellent

« Suitable for reflow, flow and iron soldering

» Products meet EU RoHS requirements

* AEC-Q200 tested (RN41 2ES/3AS, CC 12M/25)

COMPLIANT

dimensions and construction

RN41, RD41
| L | Type Dimensions inches (mm)
Pcﬂ %33 ‘ _ (Inch/DIN Size Code) L C D1 D2 (max.) | D3 (max.)
T 2ES .138+.008 | .02 ~ .035 | .055+.004 .061 .004
D1 D2 (1406/0204) (3.5£0.2) | (0.5~0.9) | (1.4+0.1) (1.55) 0.1)
l CcC12M .138+.008 | .02 ~ .035 | .055+.004 .061 .004
? (1406/0204) (3.5+0.2) | (0.5~0.9) | (1.4+0.1) (1.55) (0.1)
Insulation | Trimming | Resistive >End 2E .232+.008 .02 .087+.004 .094 .006
Coating ~ |Line  “|Film — Cap (2309/0207) | (5.9+0.2) | (0.5min.) | (2.2+0.1) | (2.4) (0.15)
Marking  ggramic 3AS 232+008| 02 |.087+.004| .094 006
CcC (2309/0207) (5.940.2) | (0.5 min.) | (2.2+0.1) (2.4) (0.15)
‘Fc L ‘ CC25 .232+.008 .02 .087+.004 .094 .006
>l__b3 — (2309/0207) | (5.9+0.2) | (0.5 min.) | (2.2+0.1) (2.4) (0.15)
D1 D2
Insulation | Resistive Ceramic
Coating | Film ore Cap
Marking
ordering information
[ RN41 | | 2ES | | T | | TE | | 1001 | | F | [ 500 |
. Termination . Nominal T.C.R.
Type Size Material Packaging Resistance Tolerance (pPm/°C)
RN41 2ES: 0.25W, 0.4W T: Sn TE: 7" embossed plastic +2%, +5%: B: £0.1% 25: £25
RD41 2E: 0.25W (2ES - 3,000 pieces/reel) 2 significant figures C: +0.25% 50: +50
. (2E, 3AS - 1,500 + 1 multiplier. “R” : n
3AS: 1W pieces/reel) indicates decimal D: £0.5% Nil: RD41
on values <10Q F:+1%
*T.C.R. noted for RN41 only +0.1%, +0.25%, G: £2%
+0.5%, +1%: J: +5%
3 significant figures
[ cciam | | T | TE + 1 multiplier. “R”
| indicates decimal
T on values <100Q
Termination -
Type Material Packaging
CCiz™m T: Sn TE: 7" embossed plastic
CC25

For further information on packaging, please refer to Appendix A.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

11/16/22
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RN41, RD4a1, CC

KOA SPEER ELECTRONICS, INC.

RN41: MELF type fixed metal film resistors
RD41: MELF type fixed carbon film resistors
CC: MELF type cross-conductors

applications and ratings

Part
Designation

Power
Rating
@ 70°C

Rated
Ambient
Temp.

Rated
Terminal
Part
Temp.

T.C.R.

Resistance Range (Q)

(ppm/°C)
Max.

E-24, E96
(B£0.1%)

E-24, E-96
(C%0.25%)

E-24, E-96
(D£0.5%)

E-24, E-96
(F£1%)

E-24
(G£2%)

E-24
(J£5%)

Max.
Working
Voltage

Max.
Overload
Voltage

RN412ES

1/AW (.25W)

70°C

90°C

43-511k

100-100k

100-604k

70°C

90°C

1-5.11M

0.22-0.91

200V

400V

RN412ES

2/5W (AW

90°C

1-5.11M

0.22-0.91

200V

400V

RN413AS

1W*1*2

70°C

1-1M

0.22-0.91

400V

600V

RD412ES

1/4W (.25W)

70°C

2.2-1.0M

2.2-1.0M

200V

400V

RD412E

1/4W (.25W)

70°C

1.0-2.2M

1.0-2.2M

300V

600V

Rated voltage = ,/Power Rating X Resistance Value or Maximum Working Voltage, whichever is lower
Operating Temperature Range: -55°C to +155°C
*1 A power rating is guaranteed at the terminal part temperature
If any questions should arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature,” please give
priority to the “Rated Terminal Part Temperature.” Prior to use and for more details refer to “Introduction of the derating curves on the
terminal part temperature” in the beginning of the catalog.
*2 A power rating shall be guaranteed with a method shown in the Performance Characteristics. Please contact factory prior to use.

*3 Please contact factory for T.C.R. of RD41

Part
Designation

Current
Rating

Rated
Ambient
Temp.

Maximum
Resistance

CcC12m

2A

CC25

5A

+70°C

20 mQ or less

environmental applications

Derating

Curve
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For resistors operated at an ambient temperature
of 70°C or above, a power rating shall be derated
in accordance with the above derating curve.

Please contact us about CC series’ derating curve.

-20

Ambient Temperature
(°c)

old
0 20 40 60 *80 100 120 140 “160 -60*
70 155 -55

RN412ES, RN413AS

I A N A

-40

20 0

Terminal Part Temperature
(°C)

be derated in accordance with the derating curve.

20 40 60 80 “100 120 140 “160
0 155

For resistors operated at a terminal part temperature of
described for each size or above, a power rating shall

Please refer to “Introduction of the derating curve based

on the terminal part temperature” in the beginning of
our catalog before use.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

11/16/22
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RN41, RD4a1, CC

KOA SPEER ELECTRONICS, INC.

Performance Characteristics

RN41: MELF type fixed metal film resistors
RD41: MELF type fixed carbon film resistors
CC: MELF type cross~-conductors

Requirement AR #(%+0.05Q)"
Parameter Type Limit Typical Test Method
. RN41 | Within specified o
Resistance RDA41 tolerance — 25°C
RN41 | Within specified . o
TCR. RDA1 TCR. — +25°C/+125°C
Overload (Short i RN41 | 2ES: Test Group D 0.3% Rated voltage x 2.5 for 5 seconds or Max. overload voltage,
verload (Short time) RD41 +1% +0.5% whichever is lower, for 5 seconds
; Rated voltage x 4 or Max. intermittent overload voltage
Intermittent Overload 9 — h ; '
RD41 1% whichever is lower, 10,000 cycles
Resist t RN41 | 2ES: Test Group D —
Sglfjlzriar? c?_'eoat 260°C * 5°C, 10 seconds * 1 second
9 RD41 +1% +0.5%
Rapid Change RN41 | 2ES: Test Group D — . .
of ?em eratﬂre -55°C (30 minutes), +125°C (30 minutes), 5 cycles
P RD41 +1% +0.75%
. . RN41 | 2ES: Test Group C —
Moisture Resistance 40°C £ 2°C, 90 ~ 95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
RD41 +5% +2.5%
RN41 | 2ES: Test Group A —
Endurance at 70°C 70°C £ 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
RD41 +2% +1%
Low Temperature RD41 +1% +0.75% -55°C, 1 hour
Exposure
High Temperature RN41 | 2ES: Test Group C +0.75% 155°C, 2 hours
Exposure RD41 +204 +1% RN41: 2ES, 3AS: 155°C, 1000 hours

** performance requirement for RN41 3AS are different from above, so consult with KOA about the detail.

RN41 Test Group

Stability Resistance Limit Resistance Changing Attests (Test Group)
Class Range A B (o] D
0.25 10~332kQ +(0.25% + 0.05Q) +(0.05% + 0.05Q)
0.5 1~<10Q +(0.25% + 0.05Q) +(0.50% + 0.05Q) +(0.50% + 0.05Q) +(0.10% + 0.05Q)
1 0.22~<1Q +(1.00% + 0.05Q) +(0.25% + 0.05Q)
2 >332k0~5.11MQ +(0.50% + 0.05Q) +(1.00% + 0.05Q) +(2.00% + 0.05Q) +(0.50% + 0.05Q)

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

11/03/23

104

KOA Speer Electronics, Inc. * 199 Bolivar Drive * Bradford, PA 16701 « USA « 814-362-5536 ¢ Fax: 814-362-8883 * www.koaspeer.com



= ® CNN
=0\

thin film chip networks
KOA SPEER ELECTRONICS, INC.

—

features COMPLIANT

» Metal film chip network resistors
» Excellent in relative T.C.R. and relative accuracy
« Pair resistors for high precision OP-amplifiers

» As custom products, any pairs between 1kQ and 100kQ
are available on request

» Products with lead-free terminations meet EU RoHS
and China RoHS requirements

dimensions and construction

Ceramic
Substrate Outer

Protective Electrode
Coating

Size Dimensions inches (mm)
Code A B C D E F L w

CNN .016+.012 | .028+.006 .050 .016+.012 | .012+.008 | .020+.004 | .10+.008 |.079+.008
(0.4£0.3) | (0.7£0.15) | (1.27) (04£0.3) | (0.3£0.2) | (0.5+0.1) | (2.54£0.2) | (2.0+0.2)

! Electrode

circuit schematic

Resistance
3 4 3

R1 1kQ 1kQ 1kQ 10kQ 10kQ | 100kQ

[ [ 1 |
Q 4 4 N . R2 | 1kQ | 10kQ | 100kQ | 10kQ | 100kQ | 100kQ
[ [ 1 |

CNN: Custom products of any pairs between 1kQ and 100kQ) are available on request

1 2 1 2 Marking
R1* 3 3 3 4 4 5
R2** 3 4 5 4 5 5
* First marking number ** Second marking number
ordering information
[ enN | [ 2a | | 2 | | T | | TE | | 103/103 | | B | | A |
T Sty Number of Termination Packagi Nominal Resistance Resistance
ype Y€ Elements Material ackaging Resistance Tolerance Ratio
CNN 2 T: Sn TE: 4 mm pitch 2 significant B: +0.1% A: 0.05%
embossed plastic figures + multiplier C: +0.25% B: 0.1%
For further information on packaging, please refer to Appendix A.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 10/22/20
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KOA SPEER ELECTRONICS, INC.

CNIN

applications and ratings

thin film chip networks

Resistance T.C.R. : : :
Power . o Maximum Maximum Rated Operating
Desrg?':tion Rating Res;s;;;mce Tolerance (ppm/*C) Working Overload Ambient |Temperature
w/Element Absolute | Relative | Absolute | Relative Voltage Voltage |Temperature| Range
. 0, . 0, - ©
CNN 0.05 1k 10k 100k | BF £0-1% |A: 0.05% g 5 50V 100V +70°C e
C: £0.25%| B: £0.1% +

environmental applications

Derating Curve

100
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N
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40

% Rated Power

20

\

0
-60* -40 -20
-55

0 20 40 60480 100 120* 140 160
70 125

Ambient Temperature
(°C)

Performance Characteristics

Application Example

10kQ2

Requirement A R *(%+0.05Q)

Parameter Limit Typical Test Method

. Within specified o
Resistance tolerance — 25°C
TCR. W'”"? épsc'f'ed — +25°C/-55°C, +25°C/+125°C
Overload (Short time) +0.1% +0.01% Rated voltage x 2.5 or Max. overload volume, whichever is less, for 5 seconds
Resistance to Soldering Heat +0.1% +0.02% 260°C * 5°C, 10 seconds + 1 second
Rapid Change of Temperature +0.25% +0.01% -55°C (30 minutes), +125°C (30 minutes), 5 cycles
Moisture Resistance +0.25% +0.03% 40°C £ 2°C, 90 - 95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
Endurance at 70°C +0.25% +0.03% 70°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Exposure +0.25% +0.02% +125°C, 100 hours

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

4/13/23
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thin film network resistors
for high voltage divider

features Rgﬁ

« High precision high voltage divider COMPLIANT

» Maximum resistance value 51MQ, maximum
working voltage 1000V, maximum resistance ratio 1000:1

* Relative precision of pair resistors are guaranteed

 Higher integration saves board space and overall
assembly costs

 Excellent reliability with standard molded IC package
* Suitable for reflow soldering

» Products meet EU RoHS requirements

* AEC-Q200 tested

KOA SPEER ELECTRONICS, INC.

dimensions and construction

Bonding
Wire

Dimensions inches (mm)
Type | | 402 |W0.2|w0.2 | H0.2 | p 0.1

HVD 341 .236 .063 .059 .010
(8.66) | (5.99) | (1.60) (1.50) | (0.25)

Dimensions inches (mm)
TYPe | 2401 | b+0.1 | c£0.2 | d 0.1 | e 0.1

HVD .008 .011 .026 .150 .007
(0.20) | (0.29) | (0.66) | (3.81) | (0.18)

i
|
T

ordering information

Pin No.8 7

i

’— R1 R2
ili

Pin No.1 2

| HVD | ] P08 | ] T | ] TE | ] XXX
Circuit Package Termination Packadi Custom
Code Symbol Surface Material gesaginy Code
HVD: High Package type symbol + T: Sn TE: Embossed plastic
Voltage Divider Number of pins

Contact KOA when you have a control request for environmental hazardous material other than the substance specified by EU RoHS.

For further information on packaging, please refer to Appendix A.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 5/10/24
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thin film network resistors

KOA SPEER ELECTRONICS, INC. for high voltage divider

applications and ratings

Resistance

Part Max. |[Power Rating . Range . Absolute Relative TCR Relative Rated Operating
Designation Working | /Resistor |Resistance Ratio | Resistance Resistance (X.1 0;"'() T.C.R. Ambient |Temperature

9 Voltage Element 10:1~1,000:1 Tolerance Tolerance Tracking |Temperature| Range

(R1+R2)/R2

_ +0.1%, +0.25%, 0
R1 1000V 250mw 0.5MQ ~ 51MQ +0.5%, +1% 0.1% 425 10 . 55°C 1o
0.25% 150 25 +85°C +155°C

R2 15v 50mW 4.5kQ ~ 1MQ — 0.5% B

Rated voltage = VPower rating x resistance value or max. working voltage, whichever is lower
Guaranteed value differs depending on resistance value

environmental applications
Derating Curve

100 T
i N
. I I
E 60 | |
o
3 || AN
T 40
o I I
= 1 |
20 For resistors operated at an ambient temperature
| I of 85°C or above, a power rating shall be derated
| | in accordance with the derating curve.

0
-60* -40 20 0 20 40 60 80* 100120 140 “160
-55 85 155
Ambient Temperature

(°C)

Performance Characteristics

Requirement AR *(%+0.05Q)
Parameter Limit Typical Test Method
) Within specified o
Resistance tolerance — 25°C
TCR. Within specified - +25°C/-55°C, +25°C/+155°C
Resistance to Soldering Heat +0.1% +0.02% 260°C + 5°C, 10 seconds * 1 second
Rapid Change of Temperature +0.1% +0.01% -55°C (30 minutes), +155°C (30 minutes), 1000 cycles
Moisture Resistance +0.1% +0.02% 85°C + 2°C, 85% + 5% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
Endurance at 85°C +0.1% +0.01% 85°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Exposure +0.1% +0.03% +155°C, 1000 hours
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/01/23
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A\® RB(X), RD(X), RTX

integrated passive components

=y

KOA SPEER ELECTRONICS, INC.

features COMPLIANT

 Thin film (metal film) resistor array on silicon wafer
 Excellent resistance matching, TCR tracking and stabilities

» Custom circuits are available with flexible layout (Different
resistance combinations possible)

 High integration saves board space and overall
assembly costs

 Excellent reliability with standard molded IC package
* Suitable for reflow soldering

* Products with lead-free terminations meet EU RoHS
and China RoHS requirements

dimensions and construction

For further information on packaging, please refer to Appendix A.

SOT-23
M Package X Dimensions inches (mm)
‘* Symbol|Package| Pins | A 405 | B 02| C£0.2|D20.1 | E£0.1 | F£0.1 | G£0.1 | H#0.2 | J£0.2 | K £0.1
TP 115 | 091 | 037 | 075 | .017 | .005 | .020 | .021 | .051 | .004
T S03 1SOT-23| 3 | gy | (23) | 095 | 19100 | (044 | (013) | 05D | (053 | (13) | (0.11)
g 193 .008
e 2 16 | (1o 0.20)
025 | .010 058
@ Q20 | @soP | 20 341 (0.635) | (0.25) (1.47)
o e 8.66
Q24 2 | 869 033
HT 236 | .063 008 | (084 | o026 | .150 | .007
4 - NOS 8 190 | (5.99) | (1.60) (0.20) (0.66) | (3.81) | (0.18)
" ‘ (4.83)
QSOP, SOIC-N
' 341 050 | .016 .020
N14 1SOIC-N| 14 | 545 (1.27) | (041) 0.52)
° S 16| o)
Bonding
Wire
ordering information
RBA, RBB
| RBA | | Q20 | | T | | TeB | [ 1002 | [ B |J [ E | [ B [ 1 ]
Circuit Package Termination Packagi Nominal Absolute TCR Relative T.C.R.
Code Symbol Material ackaging| | Resistance | | Tolerance S Res. Toler.| | Tracking
RBA: Bussed Package type T: Sn TEB: 13" B,C,D,F: B:+0.1% T: +10 A:+0.05% | |Y:+05
resistor network symbol + embossed 4 digits C: +0.25% E: +25 B: +0.1% T +10
RBB: High number of pins plastic CJ:3dgts | | p.1o50 | |C:450 | | C:2025% | |E:+25
speed bussed Q16, Q20, Q24: F: +1% H:+100| | D::05% | |C:+50
network QsoP G: 2% F: +1% Blank: Not
. 220 = 4] ank: NO
gg?(’:NM’ N16: J: +5% G:+2% specified
narrow = s
Blank: Not
specified

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

10/22/20
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O\ __PBO, RDO), RTX

integrated passive components
KOA SPEER ELECTRONICS, INC.

ordering information (continued)

RTX
| RTX | | S03 | | T | | TE | [ 7011
Circuit Package Termination Packagi Custom
Code Symbol Material acaging Code
RTX: SOT-23 Resistor network Package type symbol T: Sn TE: 7" embossed plastic
+ number of pins (L: Sn/Pb) (RTX SOT-23 only)
RDA, RDB
| RDA | | Q20 | ] T | [ 1TEB | | 471J | ] 511J | [ E
Circuit Package Termination Packagi Nominal Resistance Nominal Resistance TCR
Code Symbol Material ackaging & Tolerance of R1 & Tolerance of R2 3G
RDA: Dual Package type T: Sn TEB: 13" 3 digits: G: £2%, 3 digits: G: £2%, E: £25
terminator network symbol + number (L: Sn/Pb) embossed J: +5% J: +5% C: +50
RDB: Differential of pins plastic H: 100
terminator network Q16, Q20: QSOP
N16: SOIC narrow

Specifications are limited by the circuit and resistance value. Please contact us separately.

ratings
Package QSOP Soic SOT-23
Package Symbol Q16 Q20 Q24 NO08 N14 N16 S03
Package Power Rating 0.8W 1.0wW 1.0wW 0.4W 0.6W 0.8W 0.2wW
Resistance 10Q ~ 1kQ Power rating 200mW/resistor element *
Range 1.1kQ ~ Power rating 50mW/resistor element *
Max. Working Voltage 100V
Rated Voltage v/ Rated power x nominal resistance value, rated voltage should not exceed max. working voltage
Rated Ambient Temp. +70°C
Operating Temp. Range -55°C ~ +125°C ?

Above ratings are based on the thermal resistance using multi-layer circuit board (EIA/JJESD51). For mounting on a mono-layer board,
power derating shall be needed. Please contact us about conditions.

! Total power consumption of all elements should not exceed the package power rating.

2 About operating temperature range -55°C ~ +155°C. We can provide custom devices. Please contact us.

applications and ratings

Circuit Circuit N”g‘fbe’ TCR. Re;'f:;:;ﬁ,ga{'girﬁ)c524
Code Schematics Pins (x10°/K)
F: ¥1% G: £2%, J: £5%
P 0008 V00000 E: £25 100 ~ 100k 100 ~ 100k
RBA R i)‘[;‘;‘;‘;‘;‘ 8, 14, 16, 20, 24 C: 50 51 ~ 100k 51 ~ 100k
P00 000\ Eoo0 08 H: £100 30 ~ 100k 10 ~ 100k
P50 4\ 000\ E: +25 100 ~ 100k 100 ~ 100k
RBB R 8, 14, 16, 20, 24 C: 50 51 ~ 100k 51 ~ 100k
X 9, H: £100 30 ~ 100k 10 ~ 100k
Q E: £25 100 ~ 40k 100 ~ 40k
RTX : — 3 (SOT- 23 only) C: 50 51 - 40k 51 - 40k
<) S H: +100
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 2/15/22
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KOA SPEER ELECTRONICS, INC.

A\® RB(X), RD(X), RTX

integrated passive components

applications and ratings (continued)

N N Number Resistance Range (Q) E24
Circuit Circuit
. of T.C.R. & Absolute Tolerance
Code Schematics Pins G: £29%, J: £5%
Pin n E 125
RDA S 16, 20 C: +50 R1= 150 ~ 10k
X iciisilleacacadin : = R1:R2=1:1~1:4
pint iz H: 100
o W E: +25
Rl=|=| == =| = = j Rl: 150 - 1Ok
HEEEES =||=|=||= =+
AR 1620 c: 250
£ 1 H: 100
"" o ol\o 0 0 o
2R
RLA i 14, 16 H: 100 1k ~ 30k
2R= 2R 2R|
Pmbl b b\\ b b b r?/)z

environmental applications

Performance Characteristics

Requirement AR *(%+0.05Q)

Parameter Limit | Typical Test Method
Resistance Within specified tolerance 25°C
T.C.R. Within specified T.C.R. +25°C/-55°C, +25°C/+125°C
Resistance to Soldering Heat +0.1% ° +0.05% 260°C £ 5°C, 10 seconds + 1 second
Rapid Change of Temperature +0.5% ° +0.05% -55°C (30 minutes), +125°C (30 minutes), 100 cycles
: . 40°C + 2°C, 90 - 95% RH, 1000 hours
0p 2 0, ’ ’ ’
Moisture Resistance +0.5% +0.05% 1.5 hr ON, 0.5 hr OFF cycle
Endurance at 70°C +0.25% ° +0.05% 70°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Exposure +0.25% ° +0.1% +125°C, 1000 hours
* Guaranteed value differs depending on resistance values.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 10/22/20
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KOA SPEER ELECTRONICS, INC.

RIA, RNX

ordering information

isolated and custom resistor networks

features

 High precision resistor networks

» Combination of different resistance
is available for custom circuit

* TCR tracking down to 5ppm/°C
» Marking: Black body color

=y

COMPLIANT

RIA
[ RA Q20 | | T | | TE 002 | [ B J[LE [ B [ 1 |
Circuit Package Termination . Nominal Absolute Relative T.C.R.
Code Symbol Material Packaging| | Resistance | | Tolerance TCR Res. Toler.| | Tracking
RIA: Isolated Package type symbol T: Sn TE: 4 digits B: £0.1% T. £10 A: £0.05% Y: +05
resistor + number of pins Embossed C: +0.25% E: 425 B: +0.1% T +10
network Q16, Q20, Q24: plastic D:%0.5% | |C:450 | | C:+0.25% | |E:+25
QSoP . F: 1% H:£100| | D:+0.5% | |C:+50
gg?'cﬁﬁéo'lm 3 digits G +2% F:+1% Blank: Not
J: 5% G:+2% specified
Specifications are limited by the circuit and resistance value. Please contact us separately. BIanl_(f:_ ’\(‘jOt
specifie
RNX
| RNX | | Q20 | | T | | TE | | 5001 |
Circuit Package Termination Packadi Custom
Code Symbol Material eesadind Code
RNX: Custom Resistor network Package type symbol T: Sn TE: Embossed plastic
+ number of pins (L: Sn/Pb)
For further information on packaging, please refer to Appendix A.
= = = Refer to the RB(X), RD(X), RT(X) data sheet for Dimensions
appllcatlons & r‘atlngs and Construction as well as Performance Characteristics information.
Product| Number Resistance Range (E24) and Resistance Tolerance Relative TCR
Code | of Pins LECHiE B:+0.1% | C.025% | D: %0.5% F:+1% | G: £2%, J; +5%| Resist. Tol. | Tracking
T. £10 510Q ~ 100kQ | 510Q ~ 100kQ | 510Q ~ 100kQ
. 0.05%, 0.1%
RIA |8 14 16 E: +25 5100 ~ 100k | 5100 ~ 100k 100Q ~ 510kQ | 100Q ~ 510kQ | 100Q ~ 510kQ , , 5, 10,
, 14, 16, ~ ~ 0.25%, 0.5%
. - - ' ' 25,50
RNX 20, 24 C: £50 510 ~ 510kQ 510 ~ 510kQ | 51Q ~ 510kQ 1%, 2%
H: +100 30Q ~ 510kQ | 10Q ~ 510kQ

Rated power (70°C): 100Q~1kQ 200mW/element 1.1kQ~50mW/element

Please inquire of us about your custom devices and circuits. (Different resistance
combination available) Depending on the circuit and package, much higher resistances
are possible. For RIA20, 24 pin, highest resistance value/element is up to 100kQ.

circuit schematic

environmental applications
Derating Curve

100 T

e

®
o

\

RIA - High Precision Resistor Networks RNX - Custom High Precision Resistor Networks

@
=]

5 I
H |
Pin n Pin 24 Pin13 % :
Q
e 9 9 9 Q9 g4 [ \
R 2
20 I
20k 5k 20k5kZ Total 6 sets Z 20k 5k |
o 0o 00 0 I I
00000\ 000000 15k 15k 15k B0* 40 20 0 20 40 6080 100 120° 140
Pin 1 n/2 AmbientT%mperature
(°C)
Please ask about your custom Pin ? O O O O Pin?z For resistors operated at an ambient temperature

devices and circuits. of 70°C or above, a power rating shall be derated
in accordance with the derating curve.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 2/12/25

112 KOA Speer Electronics, Inc. 199 Bolivar Drive » Bradford, PA16701 « USA « 814-362-5536 * Fax: 814-362-8883 » www.koaspeer.com



O\ alid

precision voltage divider
KOA SPEER ELECTRONICS, INC.

= W
features COMPLIANT
» Expanded flexibility of component layout
* Relative precision of pair resistors are guaranteed
* TCR tracking down to 5ppm/°C
ordering information
| RTY | | S03 | | T | | TE | [ 7516 |
Circuit Package Termination Packaqi Custom
Code Symbol Material gesaulilG Code
RTY: SOT-23 Resistor network Package type symbol T: Sn TE: 7" embossed plastic
+ number of pins
- - - Refer to the RB(X), RD(X), RT(X) data sheet for Dimensions
appllcatlons & r‘atlngs and Construction as well as Performance Characteristics information.
Product Resistance Range (Q) (E24) and Resistance Tolerance Relative TCR
Code TCR. B: +0.1% C: +0.25% D: +0.5% F: 1%  |G: £2%, J: #5%| Resist. Tol. Tracking
T: £10 1kQ ~ 40kQ 1kQ ~ 40kQ 1kQ ~ 40kQ 1kQ ~ 40kQ 1kQ ~ 40kQ
RTY E: +25 100Q ~ 150kQ | 100Q ~ 150kQ | 100Q ~ 150kQ 8(2)32? gégj" 5, 10,
- N _ ~ ~ . 0, 0.9%,
C: +50 1kQ ~ 150kQ | 1kQ ~ 150kQ 510 ~ 200k 51Q ~ 200kQ | 51Q ~ 200kQ 1%, 2% 25, 50
H: £100 30Q ~ 200kQ | 30Q ~ 200kQ
Specifications are limited by the circuit and resistance value.
Please contact us separately.
circuit ratings example of application
schematic
Package
0 "gokece | package | WTE | power
Rating (W)
1kQ
Rl R2 S03 SOT-23 3 0.2 o
d) (5 10kQ
typical characteristics
Endurance at 70°C (Typical: 1kQ, 8 resistors/package)
Endurance at 70°C
0.05
—- Abs. L - - - -
_ oo - Relative merit of thin film resistor networks
X
Pt 0.03 Metal thin film resistors formed by sputtering method have very similar
£ 0.02 characteristic among pair resistors. When their characteristic of T.C.R.,
< I aging, etc. for relative precision is requested, it's very suitable to apply
0.01 Pt thin film resistor networks to utilize the characteristic as above.
0.00
0 200 400 600 800 1000
(Hn)
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 2/12/25

KOA Speer Electronics, Inc. 199 Bolivar Drive « Bradford, PA 16701 ¢ USA « 814-362-5536 ¢ Fax: 814-362-8883 « www.koaspeer.com



= A large current shunt
KOA SPEER ELECTRONICS, INC.
EUSSS
features ROIU:I%

« Ultra low resistance, suitable for large COMPLIANT
current sensing

» Excellent T.C.R. achieved (50+25 x 10°/K)

« Correct electric current detection by a voltage pin is possible
» Bus bar and cable can be screwed on

» 2D code means individual resistance information

» Products meet EU RoHS requirements

* AEC-Q200 Tested

dimensions and construction®*”

Type Resistance Dimensions inches (mm) Weight
(inch Size Code) Q) L w A pa ob t (9) (1pes)
1.57+.010 .213+.004
PRI sou | 400:0.25)| Ber010|3352.008|.039+.008| (5.4+0.1) |.079:.008 15
3.15+.010 [(22.0+0.25)| (8.5+0.2) | (1.00.2) | 327+.004 | (2.0+0.2)
PP (80.0:0.25) (8.3+0.1) 30
1.57+.010 | .591+.010 |.335+.008 .213+.004
HSAN2P4015M5 tooy  |(40.0:025)|(15.0:0.25)| (8.5:0.2) |.039+.008| (5.40.1) | .079+.008 10
3.15+.010 | .709+.010 | .472+.008| (1.0+0.2) |.327+.004| (2.0+0.2)
AL (80.0+0.25)| (18.040.25)| (12.0+0.2) (8.3+0.1) 25
g Electrode 1.57+.010 | .591+.010 |.335+.008 | .039+.008 |.213+.004 | .039+.008
/\ e o HSAN2PA0TSMS | 2000 | (40 ,010.25)| (15.0+0.25)| (8.5:0.2) | (1.0:0.2) | (5.450.1) | (1.0:02) | 2
Resistive .
/ - .‘/Element Deratlng Curve
Voltage
Pin 100 For resistors operated terminal temperature of
ob described for each size or above, a power rating
\ -~ 80 shall be derated in accordance with the derating
:}‘ curve above.
60

Please refer to “Introduction of the derating curve
based on the terminal part temperature” in the
beginning of our catalog before use.

IN
o

Two-Dimensional
Code

% Rated Power

n
=]

oLt 1
-80 “60-40 -20 0 20 40 60 80 100* 120 140 160 “180
-65 175

1
Terminal Part Temperature
(°C)

ordering information

| HS | | A | | N | | 2P | | 4015 |
T si Surface Number Outward
s ZE Condition of Voltage Pin Form Size
HS A: 5mm N: Pure Copper OP: 0 pin . 4022: 50uQ
B: 8.2mm 2P: 2 pin 1 8022: 50uQ
4015: 100uQ
200uQ
8018: 100uQ
Length x Width
| M5 || PT || L10 || J || Y |
Fastening Packing Nominal Resistance
Hole Form Resistance Tolerance 2D Code
M5: M5 Hole PT: Tray 50U: 50uQ J: 5% Nil: Non code
M8: M8 Hole  *1 L10: 100uQ Y: With
. Resistance Value
See Appendix C L20: 200002

*1 Voltage pin: @1mm, length 4mm, Sn plating. Contact KOA factory for custom type request
Contact KOA factory when you have control request for environmental hazardous material other than the substance specified by EU RoHS
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/09/22
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KOA SPEER ELECTRONICS, INC.

applications and ratings

large current shunt

Part Power T.C.R. Resistance Tzfrt\?:al Or_)er:tmg
Designation Rating*2 (X 10°/K) Range (Q) Part Temp Ran gp é
50W (1000A) 7550 50u .
o -65°C to
HS 36W (600A) 50425 100y 105°C +175°C
18W (300A) 200y
*2 A power rating shall be guaranteed with a method shown in the item (: Performance)
environmental applications
One-Pulse Limiting Electric Power
HSA HSB

1,000,000,000

100,000,000

10,000,000

1,000,000

100000

10,000 50uQ (8022)

500 (4022)

One-Pulse Limiting Electric Power (W)

T T
0.001 001 01 1 10 100

Pulse Width (msec.)

Please ask us about the resistance characteristic of continuous applied pulse.

1,000,000,000

5 B
g g

g

100p0

One-Pulse Limiting Electric Power (W)

0.001 001 01 1 10 100
Pulse Duration (ms)

The pulse endurance values are not assured values,so be sure to check the products on actual equipment when you use them.

Thermal Resistance

Resistance (Q) Rth (°C/W) Rih=(Hsts) Power
500 057
100¢ 12
2000 2.3

Regarding the temperature rise, the value of the temperature
varies per conditions and board for use since the temperature
is measured under our measuring conditions. Please refer to
us before use.

Performance Characteristics

The temperature of the resistor will increase the same AT from the standard
terminal part temperature regardlless of the ambient temperature when the
same power is applied. This is because there is hardly any heat dissipation
from the resistor surface to the ambient air.

A Terminal Part Temperature T +AT

Tu *High

Tu : Medium AT

T ILow Tu+AT
(]
s AT T
<] T +AT
g
5 AT Tw
(3
i

To
Low High
4—r

Terminal Part Temperature

Requirement AR %
Parameter Limit Typical Test Method
) Within regulated o
Resistance tolerance — 25°C
TCR. W'”"? épsc'f'ed — 50uQ; +25°C/+125°C; 100pQ, 200pQ: +25°C/+100°C
Rapid Change of Temperature +0.5 -0.1 -55°C (30 minutes), +150°C (30 minutes), 1000 cycles
Endurance at 105°C and Less +1 01 Terminal part temperature: 105°C + 3°C, 1000 hours, 1.5 hr ON,
of Terminal Part Temperature - ' 0.5 hr OFF cycle
Low Temperature Exposure +0.5 -0.05 -65°C, 1000 hours
High Temperature Exposure +1 0.4 175°C, 1000 hours

Additional environmental applications can also be found at www.koaspeer.com

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

11/09/22
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. PSL2
'Ez_zo A\ current sensing power shunt

KOA SPEER ELECTRONICS, INC. —

features COMPLIANT
« Ultra low resistance, suitable for large
current sensing
» Automatic mounting machines are applicable

« Suitable for reflow soldering (Not suitable for
flow soldering)

e Products meet EU RoHS requirements
* AEC-Q200 tested

dimensions and construction

L Type Resist. Dimensions inches (mm)

/ (Inch Size Code) (Q) L w d t
.055+.006
l 0-2m (1.40+0.15)
tI B % PSL2 0.3m |-248+.006|.124+.006 | .045+.006 | .052+.006
Y . (2512) : (6.3+0.15) [(3.15+0.15)|(1.15+0.15)|(1.32+0.15)
o e .044+.006
Electrode Egsmls;le d 0.5m (1.1240.15)

Derating Curve

100

@
o

@
o

For resistors operated at a terminal part temperature of described for
each size or above, a power rating shall be derated in accordance with
the derating curve.

Please refer to “Introduction of the derating curve based on the terminal
part temperature” in the beginning of our catalog before use.

% Rated Power
8

n
o

0 1
-80 “60-40 -20 0 20 40 60 “80100 120140 160 “180
-65 75 175

N
1
|
T
1
|
T
1
|
[
1
!
[
1
1
7y

Terminal Part Temperature
(°C)

ordering information

|P|SII II- | | T | | T | | TEB | | L500 llTl
T Power Termination Termination Pk Nominal Tol
YEE Rating Number Material acaying Resistance ClEEES

L (0.2m): 9W N: Pure Copper TEB: 8mm pitch 4 digits: all F: +1%

L (0.3m): 8W plastic embossed values less than

L (0.5m): 8W 100mQ are
expressed in
mQ with “L”
as decimal
Ex: 0.5mQ -
L500 1mQ =
1L00

For further information on packaging, please refer to Appendix A.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 9/20/23
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current sensing power shunt
KOA SPEER ELECTRONICS, INC.

applications and ratings

Part Power T.C.R. Regiotane Resistance Rated Operating
Designation Rating (ppm/°C) Range Toltlarance Terminal Part Temperature
9 (Current Rating) Max. 9 Temperature Range
9W (212A) 250+100 0.2mQ
PSL2 8W (163A) +175 0.3mQ F:+1% 75°C -65°C to +175°C
8W (126A) +115 0.5mQ
environmental applications
One-Pulse Limiting Electric Power
PSL2
£ 10,000,000 .
= Please ask us about the resistance
§ 1,000,000 £ characteristic of continuous applied
S 100,000 pulse.
H The pulse endurance values are
o 10,000 not assured values,so be sure to
2 1,000 check the products on actual
’g’ equipment when you use them.
3 100
b
E 10
g 1
o 1001 01 1 1 10 100
Pulse Duration
(ms)
Thermal Resistance _
A Terminal Part Temperature Tu+AT=Hs
. Tu :High "
Type | Resistance (Q) | Rth (°C/W) Tu :Medium |=ts AT The temperature of the resistor will
psL2 0.2m 3.2 G T Tu+AT=Hs increase the same AT from the
0.5m 6.7 2 AT T standard terminal part temperature
g| TotAT=Hs regardlless of the ambient temperature
Rth=(Hs-ts)/Power £ AT T when the same power is applied. This
Regarding the temperature rise, the value of the temperature ~ ~ is because there is hardly any heat
varies per conditions and board for use since the temperature T dissipation from the resistor surface
is measured under our measuring conditions. Please refer to to the ambient air.
us before use. Low High
Terminal Part Temperature
Performance Characteristics
Requirement AR *%
Parameter Limit Typical Test Method
. Within specified o
Resistance tolerance — 25°C
Within specified o o
TC.R. TCR. — +25°C/+125°C
Overload (Short time) +0.5% +0.1% 0.2m: 27W for 5 seconds; 0.3m, 0.5m: 24W for 5 seconds
Resistance to Solder Heat +0.5% +0.1% 260°C = 5°C, 15 seconds * 1 second
Rapid Change of Temperature +0.5% +0.1% -55°C (30 minutes), +150°C (30 minutes), 1,000 cycles
Moisture Resistance +0.5% +0.05% 85°C + 3°C, 85% + 3°C RH, 1000 hours, 10% Bias
Endurance at 75°C and Less +1.0% +0.3% Terminal part temperature: 75°C + 3°C, 1000 hours,
of Terminal Part Temperature o o 1.5 hr ON, 0.5 hr OFF cycle
Low Temperature Exposure +0.5% +0.02% -65°C, 1000 hours
High Temperature Exposure +1% +0.5% +175°C, 1,000 hours
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/15/22
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KOA SPEER ELECTRONICS, INC.

PSFAa

current sensing power shunt

——

features

* Correcter electric current detection is
possible with 4-terminal construction

» Excellent T.C.R. achieved (£x50x10°/K)

« Ultra low resistance, suitable for large current sensing

» Automatic mounting machines are applicable

« Suitable for reflow soldering (Not suitable for
flow soldering)

» Products meet EU RoHS requirements

* AEC-Q200 tested

COMPLIANT

dimensions and construction

L Type Resist. Dimensions inches (mm)
(Inch Size Code)|  (Q) L w c Ws Wv t
7A «— Current 0.5m
Terminal PSF4 .118+.004 |.150+.004 |.037+.006 |.028+.002 |.020+.002 |.071+.004
- (1216) (3.0+0.1) | (3.8+0.1) |(0.95+0.15)| (0.7£0.05) | (0.5+0.05) | (1.8+0.1)
¢ E|e3|st|\/te w im
emen Ws \wy
L /S
Electrode .
Voltage Terminal
Derating Curve
100 : : : When the terminal part temperature
| | :\ of the resistor exceeds the rated
8o [ [ terminal part temperature shown,
o 1 1 1 .
2 ! ! 1| \Psra the power shall be derated according
& 60T ! ! \ to the derating curve.
2 20 : : : Please refer to “Introduction of the
:e I I I derating curve based on the terminal
20— . . part temperature” in the beginning of
! i i our catalog before use.
1 1 1
%0 %6040 20 0 20 40 60 80100 120°140 160 ~180
-65 75 130 175
Terminal Part Temperature
(°C)
ordering information
|P|s|| T || T | | T ||TE|B|| L500 llTl
T Power Termination Termination Packagi Nominal Tol
ype Rating Number Material gcKading Resistance Olerance
F (0.5m): 5w N: Pure Copper TEB: Plastic 4 digits: all values F: +1%
F (1m): 3W embossed less than 100mQ are
expressed in mQ

with “L" as decimal
Ex: 0.5mQ - L500

1mQ - 1L00

Contact us when you have control request for environmental hazardous material other
than the substance specified by EU RoHS.

For further information on packaging, please refer to Appendix A.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 9/20/23
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KOA SPEER ELECTRONICS, INC.

applications and ratings

current sensing power shunt

Power T.C.R. q . Rated Operating
Desr?'lr;tion Rating (ppm/°C) Re;;sr:a:ce I?resllsrtannce Terminal Part Temperature
9 (Current Rating) Max. 9 O Srance Temperature Range
5W (100A) 0.5mQ
PSF4 +50 F: 1% 130°C -65°C to +175°C
3W (54A) 1mQ
pad dimensions
A 0 A G
Type Dimensions inches (mm) | These pad dimensions are only for
(Inch Size Code)| A B C D E F G H | N J—L'HF ‘i%“‘ standard pattern and the characteristics
PSF4 | .024 | .142 | .116 | .059 | .020 | .024 | .142 | .028 | .059 F] are hot guaranteed, which you are
(1216) 0.6) | (3.6) |(2.95)| (15) | (0.5) | (0.6) | (3.6) | (0.7) | (1.5) suggested to coniirm before use.
- - - ©
environmental applications
One-Pulse Limiting Electric Power o_,LA
B

PSF4

1,000,000 .
Please ask us about the resistance

characteristic of continuous applied
pulse.

The pulse endurance values are
not assured values,so be sure

to check the products on actual
equipment when you use them.

One-Pulse Limiting Electric Power (W)

1
.001 .01 1 1 10 100
Pulse Duration

(ms)

Thermal Resistance

A Terminal Part Temperature TutAT=H
i o T : High " s
ilypomiEResistancel(Q)ERHEC/) Tw :Medium 1=ts AT The temperature of the resistor will
0.5m 8 N Tt AT=Hs increase the same /T from the
PSF4 im 14 2 AT ™ standard terminal part temperature
g| T-tAT=Hs regardlless of the ambient temperature
Rth=(Hs-ts)/Power £ AT ™ when the same power is applied. This
Regarding the temperature rise, the value of the temperature  ~ is because there is hardly any heat
varies per conditions and board for use since the temperature T dissipation from the resistor surface
is measured under our measuring conditions. Please refer to to the ambient air.
us before use. Low < > High

Terminal Part Temperature

Performance Characteristics

Requirement AR *%
Parameter Limit Typical Test Method
) Within specified o
Resistance tolerance — +25°C
Within specified . o
T.C.R. TCR. — +25°C/+125°C
Overload (Short time) +0.5% +0.1% 0.5mQ: 15W for 5 seconds; 1mQ: 9W for 5 seconds
Resistance to Solder Heat +0.5% +0.1% 260°C + 5°C, 15 seconds * 1 second
Rapid Change of Temperature +0.5% +0.1% -55°C (30 minutes), +150°C (30 minutes), 1,000 cycles
Moisture Resistance +0.5% +0.05% 85°C + 3°C, 85% + 3% RH, 1000 hours, 10% Bias
Endurance at Rated Terminal o Terminal part temperature: 130°C + 3°C, 1000 hours,
Part Temperature +1.0% 20.5% 1.5 hr ON, 0.5 hr OFF cycle
Low Temperature Exposure +0.5% +0.01% -65°C, 1000 hours
High Temperature Exposure +1% +0.6% +175°C, 1,000 hours

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/11/22
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o \ TLR2A
A metal plate chip type low resistance resistor

KOA SPEER ELECTRONICS, INC. —

features COMPLIANT
» SMD type of small size, metal plate low
resistance resistor for current detection

» Low height suitable for use of small equipment such
as mobile phone

* High reliability and performance with T.C.R £100x10%/K

* Suitable for reflow soldering (Not suitable for
flow soldering)

» Products meet EU RoHS requirements
* AEC-Q200 Tested 0805 (2A)

dimensions and construction

Protective Coating Size Dimensions inches (mm)
L Code | Resistance L w d t
T 024,008 | .012+.006
am .024+.008
1-/_/ [ \ m (0.60:0.20)| 0102.006
.018+.008 | (0.25+0.15)
‘ Electrode 4mQ
d Resistive Ni Sn (045020
.026+.008
Element 5mQ (0.65+0.20)
.079+.008 | .049+.008 | .022+.008 | .012+.006
Derating C {},‘&,25‘)‘ 6MQ | (2,0010.20) | (1.25+0.20) | (0.55:0.20) | (0.30+0.15)
erating Lurve o 1020+.008
7m (0.50+0.20)
100
: 1020+.008
I E\ 8maQ (0.50£0.20)
80 T T
. 1018+.008 | .016+.006
ol ] omQ (0.45+0.20) | (0.26+0.15)
o 1 T
R . .014+.008
£ s ! \ 10mQ (0.35+0.20)
= | : 2A
1 1
1 1
1

| \

0
-80 “60-40 -20 0 20 40 60 80100* 140 “160180
-65 105 155
Terminal Part Temperature
(°C)

For resistors operated at an ambient temperature of 105°C
or above, a power rating shall be derated in accordance
with the above derating curve.

ordering information

[ IR | | 2A | | T | | D | | 10L0 | | J |
T Power Termination Sealenf Nominal Resistance
ype Rating Material acKagiy Resistance Tolerance
TLR 2A: 1W T: Sn TD: 7" 4mm pitch +1%: 4 digits F: £1%
punch paper All values less than 0.1Q (100m)
are expressed in mQ with “L” as
decimal
Ex: ImQ = 1L00

For further information on packaging, please refer to Appendix A.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 8/28/24
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= ® TL R 2 A
= O\

metal plate chip type low resistance resistor
KOA SPEER ELECTRONICS, INC.

applications and ratings

T.C.R. Standard . Rated Operating
Desr?l:tion :::iv:r (ppm/°C) Resistance Brisl::-taannc? Terminal Part Temperature
9 9 Max. (Q) Temperature Range
2m, 3m, 4m, 5m, 6m, 7m, . ° ° °
TLR2A 1w +100 8m, 9m. 10m F: +1% 105°C -65°C to +155°C

environmental applications

One-Pulse Limiting Electric Power

g

g 100,000 Please ask us about the resistance characteristic of
s 10.000 = continuous applied pulse.

-§ ' The pulse endurance values are not assured values,
& 1,000 so be sure to check the products on actual

w equipment when you use them.

2 100

.‘é

= 10

Q

o 1

N .001 .01 1 1 10 100

2 Pulse Duration

© (ms)

Thermal Resistance

A Terminal Part Temperature Tu+AT=Hs
. Tu :High " —
Type | Resistance (Q) | Rth (°C/W) T TMedium (=t AT The temperature of the resistor will
2m 26.1 To Low Tu+AT=Hs increase the same AT from the
TLR2A 2 ;
10m 54.7 = AT ™ standard terminal part temperature
g| T-tAT=Hs regardlless of the ambient temperature
Rth=(Hs-ts)/Power £ AT ™ when the same power is applied. This
Regarding the temperature rise, the value of the temperature "~ is because there is hardly any heat
varies per conditions and board for use since the temperature T dissipation from the resistor surface
is measured under our measuring conditions. Please refer to to the ambient air.
us before use. Low High
Terminal Part Temperature
Performance Characteristics
Requirement AR %
Parameter Limit Typical Test Method
. Within regulated o
Resistance tolerance — 25°C
Within specified o o
T.C.R. TCR. — +25°C/+125°C
Overload (Short time) +1 +0.05 Rated power x 2.5 for 5 seconds
Resistance to Solder Heat +1 +0.01 260°C + 5°C, 10 ~ 12 seconds
Rapid Change of Temperature +1 +0.2 -55°C (15 minutes), +150°C (15 minutes), 1000 cycles
Moisture Resistance +1 +0.3 85°C, 85%RH, 1000 hours, 10% Bias
Endurance at 105°C and Less +1 +0.4 Terminal part temperature: 105°C, 1000 hours, 1.5 hr ON,
of Terminal Part Temperature - - 0.5 hr OFF cycle
Low Temperature Exposure +1 +0.05 -65°C, 96 hours
High Temperature +1 (2~4m, 7~10m) | £0.5 (2~4m, 7~10m) o
Exposure +2 (5m, 6m) +0.8 (5m, 6m) 155°C, 1000 hours
Note: Please contact factory for the TLRZ Performance Characteristics
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/28/22
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VEZ:ZOA\@ TLR-2B, 2H, 3AW

metal plate current sense resistor
KOA SPEER ELECTRONICS, INC. _

features COMPLIANT
* Ultra low height with a thickness of 0.6mm, suitable
for use of small equipment
 Excellent high-frequency characteristics

« Ultra low resistances (0.5mQ-~), suitable for large
current sensing

« Suitable for reflow soldering (Not suitable for flow soldering)
» Products meet EU RoOHS requirements
e AEC-Q200 Tested

dimensions and construction

L ) _ Size Dimensions inches (mm)
w7 - ggt?f;;‘g’ ?gﬁ:g)g AW Code |Resistance L w d t
P (0.5mQ ~1.5mQ only)) im .043+.008
t - Resistive Element TLR2B | 1.5m (1.10+0.20)
t Termination TLR2BN| 2m3mdmsm, | .126+.008 | .063+.008 .024+.008
Sold 6m.7m8m.om. | (3.20+0.20) | (1.60+0.20) | .020+.008 | (0.60+0.20)
older (1206) | 10m,11m,12m,
13m,15m.16m, (0.50+0.20)
L—d% Protective L—d—»‘ 18m,20m
Coating 1 1071+.008 | .026+.008
Derating C m (1.80+0.20) | (0.65+0.20)
erating curve
_ TLR2H |, =~ |.200£.008 | .100+.008 (.g)ggfbogg)
10— N For resistors operated at an (2010) (5.00£0.20) | (2.50+0.20) | (1.50%0.20) | 024+.008
sl ! ! ambient temperature of 70°C or 7m - 10m .020+.008 | (0.60+0.20)
g | ! above, a power rating shall be (0.50+0.20)
§ oo : derated in accordance with the 107+.01
5 sl ! above derating curve. 0.5mQ (2.725+0.25)
* ol : 0.68mQ,0.75m0Y, 1052.01
i | 0.82mQ, (2.675+0.25)
?80761560-40 20 0 20 40 6071080 100 120 140 160*130 TLR3AW lénn?dlé?nmoq .25+.01 .125+.01 | 087+.01 | -024+.01
Ambiem;l;ec?perature (2512) amQ (6.35+0.25) | (3.18+0.25) (2.2040.25) (0.60+0.25)
. . 5mQ, 6mQ, .047+.01
100 . For resistors operated at a terminal 7mQ, 8mQ (1.2040.25)
g0l : part temperature of described for
g | i each size or above, a power rating omQ, 10mQ .030+.01
& 60/ i shall be derated in accordance with (0.77+0.25)
LA i the derating curve.
* E E \ Please refer to “Introduction of the
20 i derating curve based on the terminal
o i : \ |  part temperature” in the beginning of
-SO_GéGU -40 20 0 20 40 60 8010!1);5120 140 16?7(1)80 our Catalog before use.
Terminal Part Temperature
cc)
ordering information
[ LR | [ 3aw | | D | | TE | | 2L00 | | F | | 75 |
Power Termination . Nominal
Type Rating Material Packaging Resistance Tolerance T.C.R.
2BN: 0.5W D: SnAgCu TE: 7" 8mm pitch embossed +1%: 4 digits F: +1% 50ppm/°C
2B: 0.5W plastic (3AW) All values less than 75ppm/°C
2H: 1W TE: 7" 4mm pitch embossed 0.1Q (100m) are Blank:
. plastic (2H only) expressed in mQ 150ppm/°C
3AW: 2W ) S g n :
TD: 7" 4mm pitch punched with “L" as decimal
paper (2B/2BN only) Ex: 2mQ = 2L00
For further information on packaging, please refer to Appendix A.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/11/24
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VEZ:ZOA\@ TLR-2B, 2H, 3AW

metal plate current sense resistor
KOA SPEER ELECTRONICS, INC.

applications and ratings

Rated Rated T.C.R. Standard q Operating
D esiP anr;“ o ;::iv: r Ambient Terminal Part (ppm/°C) Resistance Bl'isl:esr:anlcee Temperature
9 9 Temperature Temperature Max.* (Q) Range
450 2m,3m,4m,5m,6m,7m,8m,9m,10m,
TLR2B - 11m,12m,13m,15m,16m,18m,20m
(1206) . R 1m,1.5m,2m,3m,4m,5m,6m,7m,8m,9m, -65°C to +155°C**
0.5W 70°C 105°C 75 10m,11m,12m,13m,15m,16m18m,20m | - ¥1% | gmec g 4170°0m
TLR2BN +150 1m,1.5m,2m,3m,4m,5m,6m,7m,8m,10m,
(1206) - 11m,12m,13m,15m,16m,18m,20m
+50
TLR2H o o 1m,2m,3m,4m,5m, 10 -65°C to +155°C**
(2010) sy e lwge 9 6m,7m,8m,9m, 10m F21% | g5eC to +170°CH
+150
TUR3AW +50 2m,3m,4m,5m,6m,7m,8m,9m,10m 65°C to +155°C*
L} o . - ° 0 ©
(2512) 2w 70°C 105°C +75 0.5m,0.68m,0.75M,0.82m,1m, 1.5m, Fr 1%
+150 2m*,3m,4m,5m,6m,7m,8m,9m,10m -65°C to +170°C**
* Contact factory for 2mQ dimensions ** Please reference High Temperature Performance Characteristics in the below table

If any questions should arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature,” please give priority to the “Rated Terminal
Part Temperature.” Prior to use and for more details refer to “Introduction of the derating curves on the terminal part temperature” in the beginning of the catalog.

environmental applications
One-Pulse Limiting Electric Power

TLR2B/2BN, TLR2H TLR3AW
E 10,000,000 = E 10,000,000 .
= = z Please ask us about the resistance
% 1,000,000 § 1,000,000 characteristic of continuous applied pulse.
; 100,000 Z’ 100,000 The pulse endurance values are not assured
2 oooo 5 values, so be sure to check the products on
o X o 10,000 .
u o actual equipment when you use them.
£ 1,000 £ 1,000
2 =
3 100 =i £ 100
b3 8
g 0= E 10
& &
s 1 £ 1
o .001 o .001 .01 1 1 10 100
Pulse Duration Pulse Duration
(ms)
Thermal Resistance
A Terminal Part Temperature _
ype Size) Res} (@) RIGETW) Tw :High Tut AT—hs The temperature of the resistor
28 o =2 e S AT—Hs AT willincrease the same /T from the
2BN 0 116 ® standard terminal part temperature
m 2 _ AT T« regardlless of the ambient temperature
TLR 1m 17 S T +AT=Hs ) ) ;
2H Tom oLl g when the same power is applied. This
o . & AT T is because there is hardly any heat
3AW Tom 2 dissipation from the resistor surface
T to the ambient air.
Rth=(Hs-ts)/Power '
Regarding the temperature rise, the value of the temperature varies Low «— » High
per conditions and board for use since the temperature is measured Terminal Part Temperature
under our measuring conditions. Please refer to us before use.
Performance Characteristics
Requirement AR 1%
Parameter Limit Typical Test Method
) Within regulated o
Resistance tolerance — 25°C
Within specified o o
T.C.R. TCR. — +25°C/+125°C
Resistance to Solder Heat +0.5% +0.3% 260°C + 5°C, 10 seconds +2/-0 seconds
Rapid Change of Temperature +0.5% +0.4% -55°C (15 minutes) / +150°C (15 minutes), 1000 cycles
Moisture Resistance +0.5% +0.1% MIL-STD-202, Method 106, 0% power, 7a and 7b not required
Biased Humidity +0.5% +0.1% 85°C + 2°C, 85% RH, 1000 hours, 10% bias
Endurance (Ambient Temp.) +1.0% +0.3% 70°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
+1.09 +0.69 + °
High Temperature Exposure** +1.0% +0.6% +155°C (2B, 2H, 3AW), 1000 hours
+2.0% — +170°C (2B, 2H, 3AW), 1000 hours
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/10/24
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V_z—: \® TLR-EBW, 2BP, 2HW, AP, SAPS
a0 N

metal plate current sense resistor

—

KOA SPEER ELECTRONICS, INC.

features COMPLIANT
« Ultra low height with a thickness of 0.6mm, suitable for
use of small equipment

« Ultra low resistances (0.5mQ~), suitable for large
current sensing

« Suitable for reflow soldering (Not suitable for flow soldering)
» Products meet EU RoHS requirements
* AEC-Q200 Tested

dimensions and construction Size Dimensions inches ()
Code | Resistance L w d t
Protective Top Coating 0.5mQ .049+.008 | .028+.008
L TLR2BW (1mQ, 1.5mQ) ) (1.25+0.20) | (0.70+0.20)
7 | TLR2BP (ImQ, 1.5mQ) | TLR2BW 1mQ .126+.008 | .063+.008 | .043+.008
w TLRSAP (0.5m-1.5m(Q) (1206) 1.5mQ | (3.20+0.20) | (1.60+0.20) | (1.10+0.20) | .024+.008
— Resi;tivg Element 2mQ - 20mQ ('0_50;b_20)
t Termination 049+.008 028+.008
| ;Vﬁ;ﬁ Solder 0.5m0) (1.25+0.20) | (0.70:0.20)
TLR2BP .126+.008 | .063+.008 | .043+.008
T eave T (1206) | 1M 1SMQ | (35020.20) | (1.60+0.20) | (1.10+0.20) | .024+.008
Bottom Coating 020+.008 | (0.60+0.20)
TLR2BW (0.5m-5mQ) 2mQ - 20mQ (0.50+0.20)
TLR2BP (0.5m-5mQ)
.075+.008 | .028+.008
1t2§:xl(glr5‘n-3;-n§) o 0.5mQ (1.90+0.20) | (0.70+0.20)
om-1.om
.026+.008
TLR3APS (2mQ, 3m0) 1mQ 200+.008 | .100+.008 | :071+.008 | (0.65+0.20)
TI(-;)212;N Toma | (5:00£0.20) | (2.50+0.20) | (1:80+0-20)
Derating Curve 2mQ - 6mQ [960+008 | 0242008
TLR2BW, TLR2BP, TLR2ZHW TLR3AP, TLR3APS 2 === - (0.60£0.20)
100 100 7mQ - 10mQ .020+.008
1 ZBP‘(ﬂm‘ﬂ—z‘Gmm \ L] : H '\3AP e ) (0.50+0.20)
80 : ‘ i i ) 2BW, 2HW 80 : ‘ ‘ | | : 1\ 3APS (2m, 3mQ) 107+ 01
gso 0 BP (0.5m - 10m0) 1 \ gso ' 3AP (9m — 1oma) *I__VI\ 0.5mQ (3.7250.05)
A | : | HE 0.68mQ, 0.75mQ,
P | BN K Dsomo .105:.01
< O : \ < © N K (2.675+0.25)
20— i 20 T 1mQ, 1.5mQ, .087+.01
; ! ; ol \ TLR3AP | 3mQ,4mQ | .25:.01 | .125+.01 | (2.2040.25) | .024+.01
%0 “60-40 20 0 20 40 60 80 1007120 140 160180 80 ~6040 20 0 20 40 60 80100120 140 160180 (2512) (6.35£0.25) | (3.18+0.25) (0.60+0.25)
-65 110 170 -65 90 110 170 >mQ .098+.01
Terminal Pa(l;l&)’emperalure Terminal Fa(l;lc';'emperature m (2501025)
5mQ, 6mQ, .047+.01
For resistors operated at a terminal part temperature of described for each size 7mQ, 8mQ (1.20+0.25)
or above, a power rating shall be derated in accordance with the derating curve. .030+.01
: - - : 9mQ, 10mQ (0.77+0.25)
Please refer to “Introduction of the derating curve based in the terminal part s
temperature” in the beginning of our catalog before use. TLR3APS | ,, o ama .25+.01 .125+,01 | .047+.01 | .024+.01
(2512) ' (6.35+0.25) | (3.18+0.25) | (1.20+0.25) | (0.60+0.25)
ordering information
[ TLR | | 2BW | | D | | D | | 10L0 | | F | | 75 |
Power Termination . Nominal
Type Rating Material Packaging Resistance Tolerance T.C.R.
2BW: 1W D: SnAgCu TD: 7" 4mm pitch +1%: 4 digits F: £1% 50: 50ppm/°C
2BP: 1.5W, 3W punched paper All values less than 75: 75ppm/°C
2HW: 2W TE: 7" 4mm 0.1Q (100m) are
3AP: 3W, 5W embossed plastic gxpr‘efsed in r_nQ
3APS: 3W with “L” as decimal
) - : - . Ex: 2mQ = 2L00
For further information on packaging, please refer to Appendix A.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/11/24
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a

o T LIR-2BW, 2BP, 2HW, 3AP, 3APS
A\

metal plate current sense resistor
KOA SPEER ELECTRONICS, INC.

applications and ratings

T.C.R. Standard . Rated Operating
De siP ?‘:ﬁ ko ;:;’:r (ppm/°C) Resistance F.{I.i?;srt;::;e Terminal Part Temperature
9 9 Max. Q) Temperature Range
2m,3m,4m,5m,6m,7m,8m,
LR +50 9m,10m,11m,12m,13m,
15m,16m,18m,20
(1206) w ST o A A F:£1% +120°C and less -65°C to +170°C
+75 6m,7m,8m,9m,10m,11m,12m,
13m,15m,16m,18m,20m
+50 5m,6m,7m,8m,9m,10m +110°C and less
Lsw - 11m,12m,13m,15m,16m,18m,20m 10 +100°C and less . .
TLR2BP : 7 5m,6m,7m,8m.9m, 10m 178 2 +110°C and less -65°C to +170°C
(1206) - 11m,12m,13m,15m,16m,18m,20m +100°C and less
+50 2m,3m,4m
3w 275 0.5m 1L 5m 2m 3m.am F: +1% +110°C and less -65°C to +170°C
TLR2HW +50 o
(2010) 2w +75 a;rrérlnr%rlnf:;gfsrzngfnmlgm F: +1% +120°C and less -65°C to +170°C
=20 11ng~ ot
+110°
3w 5m,6m,7m,8m,9m,10m F: £1% om fgg],'ess -65°C to +170°C
TLR3AP +75 2© mrelit
(2512) +90°C and less
+50 2m,3m,4m 419 0.5m~1m, 2m~4m: +110°C and less o .
SW +75 0.5m,0.68m,0.75m,0.82m,1m,1.5m,2m,3m,4m F£1% 1.5m: +90°C and less -65°C to +170°C
TL(§531A2§’S 3w f;’g 2m,3m F: %1% +110°C and less -65°C to +170°C

environmental applications

One-Pulse Limiting Electric Power

TLR2BW/2BP, TLR2HW TLR3AP

10,000,000 10,000,000

Please ask us about the resistance
characteristic of continuous applied pulse.

The pulse endurance values are not
assured values, so be sure to check the
products on actual equipment when you
use them.

1,000,000 1,000,000

100,000 100,000
10,000 10,000
1,000 1,000

100 100 10ma

05m0

One-Pulse Limiting Electric Power (W)
One-Pulse Limiting Electric Power (W)

1 1
.001 .01 1 1 10 100 .001 .01 1 1 10 100

Pulse Duration Pulse Duration

(ms) (ms)
Thermal Resistance
" r— g A Terminal Part Temperature
Type Size Q Rth (°C/W] m Tu+AT=H . .
- 0.5m @ ;2 ) 1'* ;u'gg_ . " > The temperature of the resistor will
. - v - Medium [=ts AT i
2BWI2BP 20m 116 T ‘Low Tu-b AT=Hs increase the same /T from the
0.5m 9 o standard terminal part temperature
TR 2HW Tom 611 ]| E— AT T« regardlless of the ambient temperature
np 0.5m 6 “é when the same power is applied. This
10m 62 kg AT Tw is because there is hardly any heat
Rth=(Hs-ts)/Power dissipation from the resistor surface
. . . T i i
Regarding the temperature rise, the value of the temperature varies - to the ambient air.
per conditions and board for use since the temperature is measured Low High
under our measuring conditions. Please refer to us before use. < >
. Terminal Part Temperature
Performance Characteristics
Requirement AR +%
Parameter Limit Typical Test Method
. Within regulated o
Resistance tolerance — 25°C
Within specified o o
TCR. TOR. — +25°C/+125°C
Resistance to Solder Heat +0.5% +0.3% 260°C + 5°C, 10 + 2 seconds
Rapid Change of Temperature +0.5% +0.3% -55°C (15 minutes) / +150°C (15 minutes), 1000 cycles
Moisture Resistance +0.5% +0.1% MIL-STD-202-106, 0% power, 7a and 7b not required
Biased Humidity +0.5% +0.1% 85°C + 2°C, 85% RH, 1000 hours, 10% bias
120°C + 2°C (2BW, 2HW), 110°C + 2°C (3AP 0.5m~1mQ, 2m~8mQ)
Endurance of Rated Terminal +1.0% +0.3% 90°C + 2°C (3AP 1.5mQ, 9mQ~10mQ), 110°C + 2°C (2BP 0.5mQ~10mQ)
Part Temperature =R S 100°C+2°C (2BP 11mQ~20mQ), 110°C+2°C (3APS 2mQ, 3mQ)
1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
. +1.0% +0.6% +155°C, 1000 hours
High Temperature Exposure
+2.0% +0.8% +170°C, 1000 hours

11/10/24

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.
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y— . TLRZ
=—_=OA\ metal plate chip type jumper resistor

KOA SPEER ELECTRONICS, INC. -

features COMPLIANT

* SMD type of small size, high rated current
zero ohm jumper

» Low height suitable for use of small equipment such
as mobile phone

« Suitable for reflow soldering (Not suitable for
flow soldering)

» Products meet EU RoHS requirements
* AEC-Q200 Tested

dimensions and construction

Size Dimensions inches (mm)
L Code L w d t
w TLRZ1E | .039+.004 | .020+.004 | .008+.004 | .016+.002
t (0402) | (1.00+0.10) | (0.50+0.10) | (0.20+0.10) | (0.40+0.05)
\ \ TLRZ1J | .063+.004 | .031+.004 | .012+.004
(0603) | (1.60+0.10) | (0.80+0.10) | (0.30+0.10)

d Cu TLRZ2A | .079+.004 | .049+.004 | .012+.004 | .020+.002

(0805) | (2.00+0.10) | (1.25+0.10) | (0.30+0.10) | (0.5+0.05)

TLRZ2B | .126+.004 | .063+.004 | .012+.004
(1206) | (3.20+0.10) | (1.60+0.10) | (0.300.10)

Derating Curve

100

80

40

% Rated Power

\

“60 -40 20 O 20 40 60 80 100* 120 140 1604180
-65 105 170

I

[

I

I

60 [

I

I

I
20

I

I

%

Terminal Part Temperature
(°C)

For resistors operated at an ambient temperature of 105°C or above, a
power rating shall be derated in accordance with the above derating curve.

ordering information

| TLle | 1 |E | T | T|B
Type Current Termination Packaging
Rating Material
TLRZ 1E: 10A T: Sn TB: 7" pitch pressed paper (TLRZ1E only)
1J: 26A TD: 7" 4mm pitch punch paper
2A: 31.6A
2B: 50A

For further information on packaging, please refer to Appendix A.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 9/13/21
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TLRZ

O\

KOA SPEER ELECTRONICS, INC.

applications and ratings

metal plate chip type jumper resistor

Standard . Operating
Part Current N Rated Terminal
. . . Resistance Temperature
Designation Rating Q) Part Temperature Range
TLRZ1E 10A 0.5m max. 105°C and less
TLRZ1J 26A 0.2m max. 105°C and less
-65°C to +170°C

TLRZ2A 31.6A 0.2m max. 105°C and less
TLRZ2B 50A 0.2m max. 105°C and less

environmental applications

One-Pulse Limiting Electric Current

< 100,000
€
§ 10,000
3 ) =
L ==
8 1,000 — 2
e B o
o
< T~
£ 100 Il s o
E n
a3 1E
& 10
=
e
2 1
o
9 .001 01 1 1 10 100
Pulse Duration
(ms)

Thermal Resistance

Type Size Rth
1E
1J 3
TLRZ oA <0.5°C/W
2B

Rth=(Hs-ts)/Power

Regarding the temperature rise, the value of the temperature
varies per conditions and board for use since the temperature
is measured under our measuring conditions. Please refer to

us before use.

Performance Characteristics

Please ask us about the resistance characteristic
of continuous applied pulse.

The pulse endurance values are not assured
values, so be sure to check the products on
actual equipment when you use them.

Tu “High

Temperature

A Terminal Part Temperature

Tu :Medium |=ts

Tu+AT=H . )
S The temperature of the resistor will
AT

increase the same AT from the

T ‘Low Tu+AT=Hs .
standard terminal part temperature
T AT=H AT T« regardlless of the ambient temperature
L =Hs . . .
when the same power is applied. This
AT Tu is because there is hardly any heat
dissipation from the resistor surface
T to the ambient air.
Low High
<+—>

Terminal Part Temperature

Requirement (AR %)

Moisture Resistance
Endurance of Rated Terminal
Part Temperature

Low Temperature Exposure
High Temperature Exposure

0.2mQ

1J/2A/2B: Max

Parameter Limit Typical Test Method
Resistance 25°C
Overload (Short time) 1E: 20A; 1J/2A: 40A; 2B: 80A for 5 seconds
Resistance to Solder Heat 260°C + 5°C, 10 ~ 12 seconds
Rapid Change of Temperature -55°C (30 minutes), +155°C (30 minutes), 1000 cycles
1E: Max 0.5mQ 1E: Max 0.25mQ

1J/2A/2B: Max
0.15mQ

85°C, 85%RH, 1E: 1A; 1J/2A: 2A; 2B: 4A, 1000 hours

Terminal part temperature: 105°C, 1000 hours, 1.5 hr ON,
0.5 hr OFF cycle

-65°C, 1000 hours

170°C, 1000 hours

Note: Please contact factory for the TLRZ Performance Characteristics

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

9/11/23
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— TLRH
'==—=OA\ metal plate chip type low resistance resistors

KOA SPEER ELECTRONICS, INC. —

features COMPLIANT
* SMD Type of small size, low resistance
resistor for current detection

 Carrier metal plate inside, resistor of high radiation
of heat structure (3AW, 3AP)

« High reliability and performance with low T.C.R.
» Automatic mounting machines are applicable

* Suitable for reflow soldering
(2A: Not suitable for wave soldering)

» Products meet EU RoHS requirements
* AEC-Q200 Tested

dimensions and construction

2A Size Resistance Dimensions inches (mm)
L Code (Inch) (Q) L w d t
TLRH 2A 12m~100m .079+.008 | .049+.008 | .014+.008 | .010+.006
(0805) (2.00+0.20) | (1.25+0.20) | (0.35+0.20) | (0.25+0.15)
TLRH 3AW | ;41 -270m| :248+.008 | .126+.008 | .030+.008 | .020+.008
Sn Plating (2512) (6.30+0.20) | (3.20+0.20) | (0.75+0.20) | (0.50+0.20)
.071+.008
Inner 6m~39m
Electrode TLRH 3AP .248+.008 | .126+.008 | (1.840.20) | 020z+.008
2512 (6.30+0.20) | (3.20+0.20) (0.50+0.20)
Ni Plati #12) |som-120m '85315)%%5)3
Resistive 'V F'ating .3+0.
d ‘ Element
- Pg)tggg\ée Derating Curve
100 [—
3AW . .\ .
L 80— N
§ 1 3AW/3AP (40~120mQ)—+—+ \
5 60— —h
o 1 1 1 -2A
5 Sn Plating & 1 L \Q‘
T Inner & 40 3AP (6~39mQ) F———
T Electrode e : : :
20 1 1 1
d Ni Plating o | Vol
Protective Resistive Carrier -80 [-60-40-20 0 20 40 60 80}100] 120 140 [160]180
Coating  Element | Metal Plate -65 . 85 105 155170
Terminal Part Temperature
Insulation (°C)
For resistors operated at a terminal part temperature of described for each size
or above, a power rating shall be derated in accordance with the derating curve.
Please refer to “Introduction of the derating curve based on the terminal part
temperature” in the beginning of our catalog before use.
ordering information
[ TRH | | 3AW | | T | | TE | | 33L0 | | F |
T Power Terminal Packagi Nominal Tol
ype Rating Surface Material ackaging Resistance olerance
2A (12~27mQ): 0.5W T: Sn 2A: TD: 7" 4mm pitch +1%: 4 digits F: +1%
(33~50mQ): 0.33W punched paper All values less than
(56~100mQ): 0.25W 3AW, 3AP: TE: 0.1Q (100m) are
3AW: 2.0W 7" punched plastic expressed in mQ
3AP: (6~39mQ): 5.0W with “L” as decimal
(40~120mQ): 4.0W Ex: 2mQ = 2L00
2A: No marking

For further information on packaging, please refer to Appendix A.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/10/24
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TLRH

KOA SPEER ELECTRONICS, INC.

applications and ratings

metal plate chip type low resistance resistors

Resistance Rated Operating
Part Power T.C.R.
. . . " Range (Q) Terminal Part Temperature
Designation Rating EARALS) F: #1% (E12) Temperature Range
0.25W 56m~100m
TLRH 2A o~ °
(0805) 0.33W 75 33m ~ 50m -65°C~+155°C
0.50W 12m ~ 27m
TLRH 3AW o ow +75 10m~-22m +105°C
222} ' 50 24m~270m
4.0W +50 40m, 47m, 50m~120m -65°C~+170°C
TLRH 3AP
(2512) 50W +50 18m, 20m, 22m, 25m~39m g5°C
+75 6m, 7m, 8m, 9m, 10m, 12m

environmental applications

One-Pulse Limiting Electric Power
TLRH2A

One-Pulse Limiting Electric Power (W)

.001 .01 1

1

Pulse Duration

(ms)

Thermal Resistance

10 100

100,000

10,000

1,000

100

10

One-Pulse Limiting Electric Power (W)

TLRH3AW/TLRH3AP

of continuous applied pulse.

1
.001

A Terminal Part Temperature

.01 1 1 10
Pulse Duration

Please ask us about the resistance characteristic

The pulse endurance values are not assured
values, so be sure to check the products on
actual equipment when you use them.

T Si R Q Rth (°C/W| mn Wt AT= . .
— = 7m = 1(23 . T ;H'GQ_ B R The temperature of the resistor will
oA Som 105 T 1 AT=Hs AT increase the same AT from the
100m 280 ® standard terminal part temperature
TLRH 10m 5.2 2 _ AT T« regardlless of the ambient temperature
3AW = T. +AT=Hs . . .
270m 7.4 “éi when the same power is applied. This
ap 18m 7.4 g AT Tu is because there is hardly any heat
120m 41 dissipation from the resistor surface
Rth=(Hs-ts)/Power T to the ambient air.
Regarding the temperature rise, the value of the temperature varies Tow high
per conditions and board for use since the temperature is measured <+
under our measuring conditions. Please refer to us before use. Terminal Part Temperature
Performance Characteristics
Requirement A R%
Parameter Limit Typical Test Method
) Within specified R
Resistance tolerance — 25°C
Within specified o o
T.C.R. TCR. — +25°C/+100°C
) 2A: +0.05% 2A, 3AW: Rated power x 2.5 for 5 seconds
+0.59 )
Overload (Short time) +0.5% 3AW,3AP: +0.2% | 3AP: Rated power x 8W for 5 seconds
Resistance to Soldering Heat +0.5% +0.1% 260°C +5°C, 10 seconds ~ 12 seconds
Rapid Change 2A: £0.2% o : o ;
of Temperature +0.5% 3AW.3AP: £0.1% -55°C (15min.) / +150°C (15min.) 1000 cycles
Moisture Resistance +0.5% +0.1% 85°C +2°C, 85% RH, 1000 hours, 10% Bias
Endurance at 105°C and Less 10 2A: £0.45% 2A, 3AW, 3AP (40~120mQ): 105°C, +2°C; 3AP (6~39mQ): 85°C +2°C
of Terminal Part Temperature =70 3AW,3AP: +0.3% | 1000 hours, 1.5 hours ON/0.5 hour OFF cycle
2A: +0.05% o
Low Temperature Exposure +0.5% 3AW,3AP: +0.02% -65°C, 96 hours
+1% 2A: £0.5% 2A, 3AP: +155°C, 1000 hours (6~12mQ)
High Temperature Exposure B 3AW,3AP: +0.2% | 3AW, 3AP: +170°C, 1000 hours (18~120mQ)
2% 3AP: +0.2% 3AP: +170°C, 1000 hours (6~12mQ)

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

11/10/24
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° 5L07,1,2,3,SLN2,SLZ, TSL

TSL, SL (metal plate), SLN: current detecting
chip resistors; SLZ: jumper type

EU-

* SMD type of small size, ultra-low resistance COMPLIANT

(3mQ~) and high accuracy (+0.5%) resistor
for current sensing

» Flameproof UL94V0 molded polymer case

 Excellent dimension accuracy, mountability
and shock resistance

 Excellent terminal strength and solderability due to structure
of a metal plate terminal electrode

» Easy to absorb the thermal expansion and shrinkage
because of a metal plate terminal structure

« Suitable for flow, reflow and iron solderings
» Low profile type available (TSL)
» Wide range operating temperature -55°C to +180°C

* Products with lead-free terminations meet EU RoHS
requirements

* AEC-Q200 Tested

=O.

KOA SPEER ELECTRONICS, INC.

features

dimensions and construction

Size Dimensions inches (mm)
W/ . Code L w t a b c
—F ® b SL07 .197+.012|.098+.008 | .067+.008 | .079+.008 | .047+.008 | .035+.012
t \ A (2010) (5.0£0.3) | (2.5+0.2) | (1.7+0.2) | (2.0+0.2) | (0.9+0.2) | (1.2+0.3)
v /vl Electrode TSL1 .248+.012|.122+.008 | .039+.008 |.094+.008 | .028+.008 | .047+.012
I a (2512) (6.310.3) | (3.1+0.2) | (1.0£0.2) | (2.4+0.2) | (0.7+0.2) | (1.240.3)
|<—c Molded Resistive c
Resin  Element SL1,SLZ1 |.248+.012|.122+.008 |.075+.008 |.094+.008 | .047+.008 | .047+.012
(2512) (6.3+0.3) | (3.120.2) | (1.940.2) | (2.4+0.2) | (1.240.2) | (1.2£0.3)
SL2 .453+.012|.276+.008 | .098+.008 | .197+.008 | .067+.008 | .102+.02
(4527) (11.5+0.3) | (7.0£0.2) | (2.520.2) | (5.040.2) | (1.7£0.2) | (2.60.5)
SLN2 .453+.012|.276+.008 | .094+.008 |.217+.008 | .063+.008 | .100+.016
(4527) (11.540.3) | (7.0+0.2) | (2.4+0.2) | (5.5+0.2) | (1.6%0.2) | (2.55+0.4)
SL3 .453+.012|.276+.008 | .098+.008 |.197+.008 | .067+.008 | .102+.02
(4527) (11.5£0.3) | (7.0£0.2) | (2.5+0.2) | (5.0+0.2) | (1.740.2) | (2.6+0.5)
ordering information
|le|| T | | T | | TE | | 20L0 IITII 7|5 |
T Power Termination Packagi Nominal Tol T.C.R.
ype Rating Material ackaging Resistance O Crance (x104/K)
TSL 07: 0.75W T: Sn TE: 7" embossed plastic +0.5%, +1%: 4 digits D: +0.5% Nil: 0-150
SL 1 1W TED:SL2/SLN2 & SL3 +2%, +5%: 3 digits F: +1% 0-200
SLN 2: 2W For further information on All values less than 0.1Q G: 2% ﬂ(S)O(SLNZ)
3: 3W packaging please refer to (100m) are expressed in J: +5% 1110
Appendix A mQ with “L” as decimal ;180
Ex: 2mQ = 2L00 o
[ stz | | L | | U | | TE 0.10: R100: 5mQ: 5L0 50: +50 (SL1)
| | | 75: 75 (SL1)
Current Termination .
Type Rating Material Packaging
1:44A T: Sn TE: 8 mm pitch plastic
embossed
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/07/23
130

KOA Speer Electronics, Inc. * 199 Bolivar Drive * Bradford, PA 16701 « USA « 814-362-5536 ¢ Fax: 814-362-8883 * www.koaspeer.com



VEZ::OA ' SLO7,1,2,3,SLN2,SLZ, TSL

TSL, SL (metal plate), SLN: current detecting
KOA SPEER ELECTRONICS, INC. chip resistors; SLZ: jumper type

applications and ratings

o | e | | i, [ newee s e o
v e ety Temp. Temperature EDz ::é::/: E:;’:;;/;* G:;i% J:EZ:’% Max. Range
 °" 145°C — | som | — | 1oom | 0450 R=1mo
TSt . 125°C | 100m | soom | — | 1oom | <100 R=15mn
sL1 1w 125°C toam | tozm | 3™4™ | itom | +io0 Reiomn
(TCRilf:(;lppm) b LTS 336%71]1 - 33(')%”% i - ggg‘n; S
(TCRiI7-51ppm) 1w 70°C 125°C ggglm gggm - gggqm +75ppm 31585°tco
S e | [ e [amen | B | divesnn
SLN2 2W 105°C s — S e Retoma
[ o o | | e | | e | i

*3m, 4m, 5m, 6m, 7m, 8m, 9m also available inside each resistance range

** SLZ1: Current rating: 44A

*** SL07 and SL1 (T.C.R.: £50/+75 ppm, 102mQ=<R=<200mQ) offer only E24 series

If any questions should arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature,” please give priority
to the “Rated Terminal Part Temperature.” Prior to use and for more details refer to “Introduction of the derating curves on the terminal part
temperature” in the beginning of the catalog.

environmental applications

Derating Curve

100 100 {1
1 I’\ 1 ‘SLNZ‘ 1 1
1 1 1 1 1
80 7 . 80 N\
o 1 1 H 1 1 1
2 X X ¢ X TSL, SLL SL2, SL3 57—\
8 607 . & 60T RHEERL
° 1 1 - 1 sLz1 1 1 |\
2 1 1 2 1 |1 INAVAY
T 40 S 40 | |
4 1 1 o 1 | [T [ [ \ \
® [ [ ® [ sto7 L 111 N\
1 1 1 1 1 1
20 1 1 20 1 1 1 1
1 1 1 1 1 1
0 1 1 0 1 1 1 1
-60* -40 20 0 20 40 60“80 100 120 140 160 180 -60* -40 20 0 20 40 60 80100*120*140* 160 180
-55 70 -55 105 125 145
Ambient Temperature Terminal Part Temperature
For resistors operated at an ambient temperature For resistors operated at a terminal part temperature of described for
of 70°C or above, a power rating shall be derated each size or above, a power rating shall be derated in accordance with
in accordance with the above derating curve. the derating curve.
Please refer to “Introduction of the derating curve based on the terminal
part temperature” in the beginning of our catalog before use.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/07/23
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° 5L07,1,2,3,SLN2,SLZ, TSL

TSL, SL (metal plate), SLN: current detecting

KOA SPEER ELECTRONICS, INC.

One-Pulse Limiting Electric Power

SLO07
§‘ 100,000
=
£
e 10,000
2
5
& 1,000
w o
o T
£ 100
€
3 Suul
8 10
S
a
3
5 1
.001 .01 1 1 10 100
Pulse Duration

Thermal Resistance

chip resistors; SLZ: jumper type

SL1 (Metal)/ TSL, SL2, SL3, SLN2

[=3
=]
k=]
[=3
=]
o

100,000

10,000

1,000

100

One-Pulse Limiting Electric Power (W)

Pulse Duration

SL2/SLN2/SL3
SL1 (R<0.1020)/TSL
L1 50/75 (R=0.1050)

Please ask us about the resistance characteristic of continuous applied pulse.
The pulse endurance values are not assured values, so be sure to check the products

Type Q) Rth (°C/W) on actual equipment when you use them.
5m 26
SLO7 22m 48
100m 78 A Terminal Part Temperature T+ AT=Hs
5m 16 Tu fH'gg_ B The temperature of the resistor will
su 20m % LAl AT increase the same T from the
100m 59 © standard terminal part temperature
5m 16 2 T AT=Hs AT Th regardlless of the ambient temperature
st2 20m ‘5‘; g when the same power is applied. This
Zgﬁ‘m o 3 AT T is because there is hardly any heat
SLN2 im ” dissipation from the resistor surface
200m 46 T to the ambient air.
Rth=(Hs-ts)/Power Low ¢ ) High
Regarding the temperature rise, the value of the Terminal Part Temperature
temperature varies per conditions and board for
use since the temperature is measured under our
measuring conditions. Please refer to us before use.
Performance Characteristics
Requirement AR %
Parameter Limit Typical Test Method
. Within specified o
Resistance tolerance — 25°C
Within specified . N
TCR. TCR. — +25°C/+125°C
Overload +1%: SLO7, TSL1,| #1%: SLO7, TSL1,| SLO7: Rated power x 4 for 5 seconds, TSL1: Rated power x 2.5 for 5 seconds,
(Short time) SL1, SL2, SL3 SL1, SL2, SL3 SL1, SL2, SLN2, SL3: Rated power x 5 for 5 seconds,
+0.5%: SLN2 +0.25%: SLN2 | SL1 (T.C.R.: +50/+75): Rated power x4 for 5 seconds
. +1%: SLO7, TSL1,| +1%: SLO7, TSL1,
Resistance ° 0 260°C + 5°C, 10 + 1 second

to Solder Heat

SL1, SL2, SL3

SL1, SL2, SL3

+0.5%: SLN2

+0.5%: SLN2

260°C + 5°C, 10~12 seconds

Rapid Change
of Temperature

+1%: SLO7, TSL1,
SL1, SL2, SL3

+0.5%: SLO7, TSL1,
SL1,SL2, SL3

-55°C (30 minutes), +150°C (30 minutes), 1000 cycles

+0.5%: SLN2

+0.25%: SLN2

-55°C (15 minutes), +150°C (15 minutes), 1000 cycles

Moisture
Resistance

+2%: SLO7, TSL1,
SL1, SL2, SL3

+0.5%: SLO7, TSL1,
SL1,SL2, SL3

40°C + 2°C, 90%~95%RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle

+0.5%: SLN2

+0.25%: SLN2

85°C + 2°C, 85% +3%RH, 1000 hours, Rated power x 0.1

+2%: SLO7, TSL1,

Endurance at 70°C SL1, SL2, SL3 +1% 70°C £ 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
+1%: SLN2
Low Temperature Exposure +0.5% +0.25% SLO7, TSL1, SL1, SL2, SL3: -55°C, 1 hour; SLN2: -65°C, 24 hours

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

10/03/23
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"SLWO7, SLW1, SLN3, SLNS

surface mount molded current sense resistors

——

=O.

KOA SPEER ELECTRONICS, INC.

features COMPLIANT

* SMD type of small size, ultra-low resistance (3mQ-~)
and high accuracy (+0.5%) resistor for current sensing

» Flameproof UL94V0 molded polymer case

 Excellent dimension accuracy, mountability
and shock resistance

 Excellent terminal strength and solderability due to
structure of a metal plate terminal electrode

» Easy to absorb the thermal expansion and shrinkage
because of a metal plate terminal structure

* Suitable for flow, reflow and iron solderings

* Products with lead-free terminations meet EU ROHS
requirements. EU RoHS regulation is not intended for
Pb-glass contained in electrode, resistor element and glass.

dimensions and

construction « AEC-Q200 Tested
L Size Dimensions inches (mm)
W/ . Code L w t a b c
_F{ L b SLWO07 |.197+.012|.098+.008 |.067+.008 |.079+.008 | .047+.008 | .035+.012
t A (2010) (56.040.3) | (2.5+0.2) | (1.740.2) | (2.0+0.2) | (0.9+0.2) | (1.2+0.3)
v /'I Electrode SLW1 .248+.012(.122+.008 | .075+.008 | .094+.008 | .047+.008 | .047+.012
L a (2512) (6.3£0.3) | (3.140.2) | (1.940.2) | (2.4+0.2) | (1.240.2) | (1.2+0.3)
c—> Molded Resistive c
Resin  Element SLN3 .453+.012 |.276+.008 | .094+.008 |.217+.008 | .063+.008 | .100+.016
(4527) (11.5+0.3) | (7.0+0.2) | (2.4+0.2) | (5.5+0.2) | (1.6%0.2) | (2.55+0.4)
SLN5 .453+.012 |.276+.008 | .098+.008 | .217+.008 | .075+.008 | .100+.016
. . . (4527) (11.5+0.3) | (7.0£0.2) | (2.5%0.2) | (56.5+0.2) | (1.9£0.2) | (2.55+0.4)
ordering information
|le|| T | | T | | T|E | | 10|Lo IITII 7|5 |
Size & Power Termination . Nominal T.C.R.
Type Ratings Material Packaging Resistance Tolerance (x104/K)
SL WO07: 1W T:. Sn TE: SLW07 & SLW1 +0.5%, +1%: 4 digits D: +0.5% Nil: 0-150
SLN W1 1.5W TED: SLN3 & SLN5 +5%: 3 digits F: +1% 0-200
3:3W For further information on All values less than J: £5% ﬂgo(SLN?’/SLNS)
5 7W packaging please refer to 0.1Q (100m) are 1110
Appendix A expressed in mw ;180
with “L” as decimal 7
Ex: 2mQ = 2L00 50: £50 (SLW1)
75: 75 (SLW1)

applications and ratings

Part Power Resistance Range (Q)* TCR. Rated Operating
Designation Rating D: +0.5% E: +1% J: £5% (pf\)nml C) '!I'_ermmal Part Ter;perature
E24, E96*** | E24, E96*** E24 ax. emperature ange
o _ 0~200: R=10mQ °
SLWO07 1w 5m - 100m 0~150: R=11MQ 145°C
+180:R < 15mQ
) i i +100:RZ15mQ .
SLw1 15w 10m - 100m | 5m - 100m | 3m - 100m | 755 0m=R=100mQ e 55°C to +180°C
+50:34.8m=R=100mQ
SLN3 3W 5m - 200m +180:2.2m=R<3mQ 105°C
+110:3m=R<10mQ
SLN5 7W (BW)** | 3m~200m |2.2m~200m — +75:R210mQ 70°C (120°C)** | -65°C to +180°C

*5m, 6m, 7m, 8m, 9mQ also available inside resistance range

** |n case the rated terminal part temperature of 120°C, the rated power shall be 5W *** SLWO07 and SLN5 (3m~4.7mQ) offer only E24 series

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/26/24
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"SLWO7, SLW1, SLN3, SLN5S

surface mount molded current sense resistors

KOA SPEER ELECTRONICS, INC.

environmental applications

Derating Curve

100 —r7T T T T T —T
1 | -SLWO7, SLW1, SLN3 ] ) SLW1
80 |—L! ! | 1\sLwo,
T T T
SLN5 I\
§ - SLNS D 1
1 1 T 1
S 607 : N\
o 1 1 1 Q\
5 a0/ ! L
[\ i T 1
= 1 1 | 1
(BN 1 | 1
20— : . !
[ 1 | 1
0 (N 1 1 1
80 %0 -40 20 0 20 40 60“80100* 120140* 160 180
-65 -55 1 45

Terminal Part Temperature
(°C)

One-Pulse Limiting Electric

SLwWo7

=
o
Q
=]
=]

=
o
S
S

Power

One-Pulse Limiting Electric Power (W)

Pulse Duration

Thermal Resistance

Type (Q) Rth (°C/W)

5m 26

SLWO07 22m 48
100m 78

5m 16

SLw1 20m 39
100m 59

5m 19

SLN3 11m 24
200m 46

5m 11

SLN5 30m 19
200m 15

Rth=(Hs-ts)/Power

One-Pulse Limiting Electric Power (W)

For resistors operated at a terminal part temperature of described for each size
or above, a power rating shall be derated in accordance with the derating curve.

Please refer to
temperature” in

SLwW1

“Introduction of the derating curve based on the terminal part
the beginning of our catalog before use.

, SLN3, SLNS

Please ask us about the resistance
characteristic of continuous applied pulse.
The pulse endurance values are not
assured values, so be sure to check the
products on actual equipment when you
use them.

SLN3/SLNS

sLwi

001 01 1 1 10 100
Pulse Duration
A Terminal Part Temperature T+ AT=Hs The temperature of the resistor will
? ;a'gg‘ium © increase the same AT from the
e = AT ;
T, ‘Low Tu+ AT=Hs standard terminal part temperature
© regardlless of the ambient temperature
2l 1 iar—ns AT T when the same power is applied. This
“éi is because there is hardly any heat
o AT Tu dissipation from the resistor surface
to the ambient air.
To
Low High
<+—r

Terminal Part Temperature

Regarding the temperature rise, the value of the temperature varies per conditions and board for use since
the temperature is measured under our measuring conditions. Please refer to us before use.

Performance Characteristics

Requirement AR %

Parameter Limit Typical Test Method
) Within specified o
Resistance tolerance — 25°C
Within specified o o
TCR. TCR. — +25°C/+125°C
0 %:
Overload % SL!' WO7'SLW1 1% S%WOZSLWl SLWO7: 3W for 5 seconds, SLW1: 5W for 5 seconds, SLW1 (T.C.R: £50/+75):
(Short time) #0.5%: SLN3 #0.25%: SLN3 4W for 5 seconds, SLN3: 10W for 5 seconds, SLN5: 15W for 5 seconds
+2%: SLN5 +0.5%: SLN5 ' i ! i
. +1%: SLWO07, +1%: SLWO07, . .
Resistance SLW1 SLW1 260°C + 5°C, 10 + 1 second

to Solder Heat

+0.5%: SLN3, SLNS

+0.5%: SLN3, SLNS

260°C * 5°C, 10~12 seconds

Rapid Change

+1%: SLWO07,
SLW1

+0.5%: SLWO07,
SLW1

-55°C (30 minutes) / +150°C (30 minutes), 1000 cycles

of Temperature +0.5%: SLN3, SLN5 | +0.3%: SLN3, SLN5 | -55°C (15 minutes) / +150°C (15 minutes), 1000 cycles
+2%: SLWO07, +1%: SLWO7, o o N
Moisture SLW1 SLW1 40°C * 2°C, 90%~95%RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
Resistance +0.5%: +0.35%: SLN3: 85°C + 2°C, 85% RH, 1000 hours, 0.3W
SLN3, SLN5 SLN3, SLN5 SLN5: 85°C + 2°C, 85% RH, 1000 hours, 0.7W
Endurance of Rated Terminal 20 +1% Terminal part temperature: 145°C (SLW07), 120°C (SLW1, SLN5: 5W), 105°C (SLN3),
Part Temperature - +1.2%: SLN5 70°C (SLN5: 7W), 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle,
Low Temperature Exposure +0.5% +0.25% SLWO07, SLW1: -55°C, 1 hour; SLN3, SLN5: -65°C, 24 hours

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

11/26/24
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KOA SPEER ELECTRONICS, INC.

WK73S

wide terminal type flat chip resistors (low resistance)

—

features COMPLIANT

» Wide-side termination (reverse-geometry)
type flat chip resistor
« High reliability and performance with T.C.R.
+100 x 109K, resistance tolerance £0.5%
« Suitable for both reflow and flow solderings
* Products with lead-free terminations meet EU ROHS
requirements. EU RoHS regulation is not intended for
Pb-glass contained in electrode, resistor element and glass.
* AEC-Q200 Tested

dimensions and construction

Jrarey - /«c7/ o T}’]pse_ Resistance Dimensions inches (mm)
nc 1ze
T Code) | Range (@) | L+0.15 W © d t+0.1
oMb 1016+.006
w 2A M=0LIM | 049+.006 | .079+.006 (0.440.15) 014+.008 | .022+.004
0508 (1.25:0.15) | (2.0+0.15) [012%.008 (0.35£0.2) (0.55+0.1)
g (0508) 62m~9.76m g
Solder (0.310.2)
S "
T fl— . Plating 2B 1om-0.76m | 063£006 | 126:008 | 012£008 | .018:006
i P (0612) : (1.6+0.15) (3.240.2) (0.3+0.2) (0.45+0.15)
Inner Plating 2H 1om9.76m | -098+.006 1197+.006 1016008 1024+.004
P d% Resistive Electrode (1020) : (25:0.15) | (5.020.15) (04+02) | 030£006 | (0.620.1)
. 1im
Protective ) 3A lom-9.76m | 122006 .252+.006 .018+.008 (0.75+0.15)
Coating  Ceramic (1225) : (31:0.15) | (6320.15) | (0.45:02)
Derating Curve
100 100
: : 0 |+ A 90 | [ ] A\
80 [ d 80 [ :\ 80 [+ [ | :)(
5 D HIAN 70l i\ 5 70 L 2A/1.25W :
£ 60 AN g 5o L 2B/ 0.75W. Y oo 2H /3W 0
I 2B/0.75W_FL | [\ & 50 lL 2H/1W : < 5o s 3A /AW [\
a0l 2H/1W ! N\ B w0 3A/ 1.5W i 2 404 2B/ 1.5W
c | BAAEW | S a0 4 [\ € 30 |4 0
® 2o [ 0 N\ ® 20 [ g \\ ® 20| :
ol ! N1 ok Y T E
60!-40 -20 0 20 40 60 '80 100 120 140 !160  60'-40 -20 0 20 40 60 80 100 120! 140 !160  -60'-40 -20 O 20 40 60 80 100120 140 '16C
-5 70 155 -55 125 155 -55 125 155

For resistors operated at an ambient temperature
of 70°C or above, a power rating shall be derated
in accordance with the above derating curve.

Ambient Temperature
o

Terminal Part Temperature Terminal Part Temperature
(C) (°C)

When the terminal part temperature of the resistor exceeds the rated terminal part temperature
shown above, the power shall be derated according to the derating curve.

Please refer to “Introduction of the derating curves based on the terminal part temperature” in the
beginning of the catalog before use.

ordering information

[ wk73s | | 2A | | T | ] TE | | 33L0 | | F |
T Si Termination Packaqi Nominal Resistance
ype 12 Material EiEing Resistance Tolerance
WK73S 2A: 1.25W* T: Sn TD: 0508, 0612: 7" 4mm pitch +1%: 3 significant figures + 1 D: +0.5%
2B: 0.75W, 1.5W" punched paper multiplier “R” indicates decimal F:+1%
) TE: 1020, 1225: 7" embossed on value <100Q .
2H: 1W, 3w plastic 4596 2 sianificant f 1 J: 5%
A 1.5W. 4AW? i . 570 _S|gn| |§ar_1 lgures i
3 ' gg;;:g::g 'Slf:;';’:tr'gfr;rotno multiplier “R” indicates decimal

* If you use at the rated power, please keep the Appendix }-\ on values <10Q

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

condition that the terminal of the resistor is below
the rated terminal part temperature.
Please refer to the derating curves based

on the terminal temperature.

All values less than 0.1Q (100mQ)
are expressed in mQ with “L” as
decimal.

Ex: 33mQ, 1% = 33L0

3/20/25
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= ® WK73S
=04

= wide terminal type flat chip resistors (low resistance)
KOA SPEER ELECTRONICS, INC.

applications and ratings

Rated Rated Resistance Range (Q Operatin
D PRI POy Ambient Terminal T'C'E' 0e @ [‘Jl'emp. ¢
esignation Rating Temp. Part Temp. (X 10°/K) D+0.5% F+1% J+5% Range
E-24/E-96 E-24/E-96 E-24
+100 — 1-9.76 1-9.1
WE%ZS%%)ZA 1.25W* — 125°C 0~+200 — 30m - 976m 30m - 910m
0~+300 — 20m - 29.4m 20m - 27m
+100 430m - 9.76 430m - 9.76 430m - 9.1
0.75W 70°C 125°C +200 = 30m - 422m 30m - 390m
WK73S2B +800 — — 10m - 27m
(0612) +100 430m - 9.76 430m - 9.76 430m - 9.1
15wt — 125°C +200 — 30m - 422m 30m - 390m
+800 — — 10m - 27m
+100 = 220m - 9.76 220m - 9.1 -55°C
1.0W 70°C 125°C +200 — 27m - 215m 27m - 200m t0°
WK73S2H +800 — — 10m - 24m +155°C
(1020) +100 — 220m - 9.76 220m - 9.1
3w — 125°C +200 — 27m - 21.5m 27m - 220m
+800 — — 10m - 24m
+100 = — 360m - 9.1
. o +200 — 360m - 9.76 33m - 330m
1.5W e 125°C +300 — 33m - 357m 22m - 30m
+800 — 22m - 32.4m 10m - 20m
WK172~°§3A +100 — 360m - 9.76 360m - 9.1
( ) LOW _ 125°C +200 — 33m - 357m 33m - 330m
. +300 — 22m - 32.4m 22m - 30m
+800 — — 10m - 20m

Rated voltage = VPower rating x resistance value

*If you want to use at rated power use derating curves based on the terminal part temperature on the right side graph located on previous page.
If any questions arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature”, please give priority to the

“Rated Terminal Part Temperature.” For more details refer to the “Introduction of the derating curves based on the terminal part temperature” in

the beginning of the catalog.

Temperature Rise One-Pulse Limiting Electric Power
WK73S 2A-2B 1J WK73S 2H-3A — 1000 WK73S 2A-3A
0 200 ;
120 ——2A(1.25W) D 180 —3A4W) D g
——2B(1.5W) O 160 e ' g I
& o / e 2A(1.25W) @ § 140 T T ame L s )
o / o o s 2H (W) @) 'E 100
2 - —2B15W)@ 9 4 o 4
% & "':, Simulated and Measurement Conditions '-:, |
g 5 100 120mm 2 N N
T 60 ® #ce TE N S
g g " E sl I / 2H
ﬂE) 40 £ 60 -l
2 2 | 8
20 ° ﬂ-:I, |
20 g
0 0 N o 1
0 5 s 75 10 0 5 w75 10 om0 R 0001 001 0.1 1 10 100 1000
_ Power Rating (%) . Power Rating (%) L D/ Pulse Duration (ms)
Regarding the temperature rise, the value of the temperature ‘ \ oo o o
varies per conditions and board for use since the temperature is ST i Please ask us about the resistance characteristic
measured under our measuring conditions. Temperature rise is simulated and of continuous applied pulse. The pulse endurance

measured under our conditions. values are not assured values, so be sure to check
So, the values will vary depending on

environmental applications the operating conditions and PCB used.  the products on actual equipment when you

Lo use them.
Performance Characteristics
Parameter Requilretjnent AR 1(%+0.00§ﬂ) Test Method
Limit Typical
Resistance ithin specified tolerance — 25°C
T.C.R. Within specified T.C.R. — +25°C/-55°C and +25°C/+125°C
Overload wattage for 5s
Overload (Short time) +20% +0.2% [Type | e~ [ 28 [ 2H [ A |
| Overload Wattage \ aw \ W \ 8w T
Resistance to Solder Heat +1% +0.2% 260°C = 5°C, 10 seconds * 1 second
Bending Test +1% +0.1% Holding point 90mm, Bending 1 time, Bending 5mm
Rapid Change of Temperature +2% +1% -55°C (30 minutes) / +125°C (30 minutes), 1000 cycles
Moisture Resistance +2% +0.2% 40°C # 2°C, 90%~95% RH, 1000 hours; 1.5 hr ON, 0.5 hr OFF cycle
Endurance at 70°C +2% +0.2% 70°C + 2°C or rated terminal part temperature + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
: +2%: J (+5%) +0.5%:J (+0.5%) o
High Temperature Exposure £1%: all others +0.2%: all others +155°C, 1000 hours
Additional environmental applications can also be found at www.koaspeer.com
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 3/18/25
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See standard version of WK73S for replacement

_ ® High Power Version Only WK7 35
':: o \ Not Recommended for New Design

higher power,; wide terminal type flat
KOA SPEER ELECTRONICS, INC. chip resistors ( low resistance)

features R(E)Iw—i?

* Wide-side termination (reverse-geometry) COMPLIANT
type flat chip resistor

« High reliability and performance with T.C.R.
+100 x 10%/K, resistance tolerance +1%

« Suitable for both reflow and flow solderings

* Products with lead-free terminations meet EU ROHS
requirements. EU RoHS regulation is not intended for
Pb-glass contained in electrode, resistor element and glass.

* AEC-Q200 Tested
dimensions and construction

L
Loy —c—" Type Dimensions inches (mm)

; (Inch Size Code) L W © d t
W
/ 2B15 .063+.006 | .126+.008 | .012+.008 | .018+.006
/ — (0612) (1.6+0.15) | (3.240.2) | (0.3£0.2) |(0.45+0.15)
Sold
- 4 Bt

¢ = T Ni 2H2 .098+.006 | .197+.006 | .016+.008 .024+.004
Inner Plating (1020) (2.540.15) | (5.0£0.15) | (0.4£0.2) (0.6+0.1)
v 1 .030+.006
Resistive Electrode
}«—d ﬂ _ Film (0.75+0.15)
Erotf;cuve ) 3A3 .122+.006 | .252+.006 | .018+.008
oating - Ceramic (1225) | (3.140.15) | (6.3£0.15) | (0.45+0.2)
Derating Curve
100 100
| | N
| :\ | |

_80[ 0 8017 I
: |l | : |l |
g 8o [ £ 60y [
g | g2 | |
2 40 | & 0] |
= [ = [

20 | 20 |

oll | oll |

-60* -40 20 0 20 40 60“80 100 120 140 “160 -60* -40 20 0 20 40 60 80 “100 120 140 “160

-55 70 155 -55 95 155
Ambient Temperature Terminal Part Temperature
(°C) (°C)

For resistors operated at an ambient temperature When the terminal part temperature of the resistor exceeds the rated terminal part temperature
of 70°C or above, a power rating shall be derated shown above, the power shall be derated according to the derating curve.
in accordance with the above derating curve. Please refer to “Introduction of the derating curve based on the terminal part temperature” in the

beginning of our catalog before use.

If you want to use at rated power (*1), use derating curves based on the terminal part

ordering information  ©mperaureabove.

[ wk73s | | 2H2 | | T | ] TE | | 33L0 | | F |
T Si Termination packadi Nominal Resistance
DS 1ZE Material 2eRading Resistance Tolerance
WK73S 2B15: 1.5W T: Sn TD: 0612: 7" 4mm pitch +0.5%, +1%: 3 significant figures D: +0.5%
2H2: 2W punched paper + 1 multiplier “R” indicates decimal E: +1%
TE: 1020, 1225: 7" 4mm pitch on value <100Q
3A3: 3W : J: £5%
embossed plastic +5%: 2 significant figures + 1
For further information on multiplier “R” indicates decimal
packaging, please refer to on values <10Q
Appendix A
All values less than 0.1Q (100mQ)
Contact us when you have control request for are expressed in mQ with “L” as
environmental hazardous material other than the decimal.
substance specified by EU RoHS. Ex: 33mQ, 1% = 33L0
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 3/5/25
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High Power Version Only

Not Recommended for New Design WK 7 35

See standard version of WK73S for replacement

- Oa\

KOA SPEER ELECTRONICS, INC.

applications and ratings

higher power, wide terminal type flat

chip resistors

Rated . .
Part Power Aﬁ‘lagieednt Terminal T.C.R. RESEEIYE RETYE {2 Or_)rz:](:ltlng
Designation Rating Tem Part Temp. | (X 10°/K) D+0.5% F+1% J+5% Ran pé
p- E-24/E-96 E-24/E-96 E-24 9
+100 430m - 9.76 430m - 9.76 430m - 9.1
WK73S2B15
(0612) 1.5W! 70°C 95°C +200 — 30m - 422m 30m - 390m
+800 — — 10m - 27m
e +100 — 220m - 9.76 220m - 9.1 55°C
(1020) 2.0W? 70°C 95°C +200 — 27m - 215m 27m - 200m ) to
+800 — — 10m - 24m +155°C
+100 — 360m - 9.76 360m -9.1
WK73S3A3 +200 — 33m - 357m 33m - 330m
3.0W! 70°C 95°C
(1225) +300 — 22m - 32.4m 22m - 30m
+800 — — 10m - 20m

Rated voltage = VPower rating x resistance value

*1 If you use at the rated power, please keep the condition that the terminal of the resistor is below the rated terminal part temperature.
Please refer to the derating curves based on the terminal temperature of right side on the next page.

If any questions arise whether to use the“Rated Ambient Temperature”or the“Rated Terminal Part Temperature”in your usage conditions,

please give priority to the“Rated Terminal Part Temperature”.

For more details, please refer to“Introduction of the derating curves based on the terminal part temperature”on the beginning of our catalog.

environmental applications
Temperature Rise

One-Pulse Limiting Electric Power

WK73S 2B15-3A3 WK73S 2A-3A
300 1000
250 —3A30 E
:G ---- 3832 % b
o 200 22w o 100 \"h NN
o 0 1 1 /Al 2H22 o ==
[ i RS
o ——28B15 o
£ 150 H
© 77| | = —28152 Measurement condition o H
@ 100 & Room temperature: 25°C £ PPN 11 3A3
g PCB: FR-4t = 1.6mm E N N
e Cu foil thickness: 35pm 'a 10 ™ L 2H2
50 @: Hot spot o
s S
Z ,/ @: Terminal ‘}; 2B15
0 I | S
0 25 50 75 100
Power Rating 1
(%) 0.001 0.01 0.1 1 10 100 1000

Regarding the temperature rise, the value of the temperature
varies per conditions and board for use since the temperature
is measured under our measuring conditions.

Performance Characteristics

Pulse Duration (ms)
Please ask us about the resistance characteristic of continuous applied pulse.

The pulse endurance values are not assured values, so be sure to check the
products on actual equipment when you use them.

Requirement A R +(%+0.005Q)
Parameter Limit Typical Test Method
. Within specified o
Resistance tolerance — 25°C
TCR. W'”"? éplgc'f'ed — +25°C/-55°C and +25°C/+125°C
Overload (Short time) +2% +0.2% Rated voltage x 2.0 for 5 seconds
Resistance to Solder Heat +1% +0.2% 260°C + 5°C, 10 seconds + 1 second
Bending Test +1% +0.1% Holding point 90mm, Bending 1 time, Bending 5mm
Rapid Change of Temperature +2% +1% -55°C (30 minutes) / +125°C (30 minutes), 1000 cycles
Moisture Resistance +2% +0.2% 40°C £ 2°C, 90%-95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
o 70°C + 2°C or rated terminal part temperature +2°C, 1000 hours, 1.5 hr ON,
Endurance at 70°C +2% +0.2% 0.5 hr OFF cycle
High Temperature +2%: J (+5%) +0.5%: J (+5%) o
Exposure +1%: all others | +0.2%: all others +155°C, 1000 hours

Additional environmental applications can also be found at www.koaspeer.com

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

3/5/25
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. Wu73
VE=—=OA\ wide terminal type low resistance, low T.C.R

KOA SPEER ELECTRONICS, INC. flat chip resistors
E =
features ROH
 Wide terminal type flat chip resistor COMPLIANT

« High reliability and performance with T.C.R.
75 x 10%/K, resistance tolerance 1%

« Suitable for flow and reflow solderings

e This product meets EU RoHS requirements.
EU RoHS regulation is not intended for Pb-glass
contained in electrode, resistor element and glass.

* AEC-Q200 Tested

dimensions and construction

L

< P Type Dimensions inches (mm)
(Inch Size Code) L W c d t
+.004
2B .063+.006 |.126+ -012 | .016+.008 | .018+.006 | .024+.004
(0612) (1.60.15) +0.1) | (0.4£0.2) |(0.45+0.15)| (0.6£0.1)
(3.2+-03
Ceramic Substrate 2B15 | .063+.006 |.126+ -012 | .016+.008 | .018+.006 | .024+.004
_ Sn Plating (0612) (1.6%0.15) (3‘2;_3:;) (0.440.2) |(0.45+0.15)| (0.6£0.1)
Ni Plating
l9,] Protective Resistive nner
Coating Fi?r?]ls V€ Electrode
Derating Curve WU73 2B15 (1.5W)
100 100
I 100 I N
I
| :\ I |'\ 8 | |
Ml | 80 | el | \
z |l | g \ z |l |
& eofy I 3 e : : E 60| I
g | 3 | | 2 ol '
40 I 540 e 47 I
= ol | S : : * ol |
0 | Sy | | |
| | \ | |
-%o‘ 40 20 0 20 40 60“80 100 120 140 4160 _%OIA 40 20 0 20 40 60 80 100 1120 140 4160 -%0‘ 40 -20 0 20 40 60 80 *100 120 140 “160
© Ambient Te o 199 55 15 155 e Terminal Part Tem eratlgjfe 199
mbient oemperature Terminal Part Temperature o P
(c) ) cc)
For resistors operated at an ambient temperature For resistors operated at a terminal part temperature of described for each size or above, the power
of 70°C or above, the power rating shall be derated  rating shall be derated in accordance with the derating curve.
in accordance with the above derating curve. Please refer to the “Introduction of the derating curves based on terminal part temperature” in the

beginning of the catalog.

ordering information

| WU73 | | 2B | | T | | D | | 10L0 | | F
T si Termination Packadi Nominal Resistance
ype 3 Material ackaging Resistance Tolerance
WU73 2B: 1W T:Sn TD: 7" 4mm pitch 4 digits: all values F: 1%
2B15: 1.5W? punched paper less than 100mQ are
For further information on expressed in mQ with “L”
packaging, please refer to as decimal. Ex: 10mQ =
Appendix A 10L0

Contact us when you have control request for environmental
hazardous material other than the substance specified by EU RoHS.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/18/24
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= ® W U 7 3
= O\

wide terminal type low resistance, low T.C.R

applications and ratings

Rated Rated Resistance . Operating
Desizanr;tion :::iv:gr Ambient Terminal Part ();I' 1%5K) Range (Q) Bl'islésrzanncc;e Temperature
Temperature | Temperature E-24, 25m, 50m* Range
WU732B +100 10m~12m 55°C ¢
o, o - . B ° o
(0612) 1.0Ww 70°C 115°C +75 13m~27m F: +1% +155°C
+100 30m~100m
WU732B15 =190 1om=12m 55°C t
o o — . -55°C to
(0812) 1.5W*? 70°C 95°C +75 13m~27m F: +1% +155°C
+100 30m~100m

Rated voltage = VPower rating x resistance value

* 256mQ and 50mQ are available

*2 |f you use at the rated power, please keep the condition that the terminal of the resistor is below the rated terminal part temperature.
Please refer to the derating curves based on the terminal temperature.

If any questions should arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature,” please give priority

to the “Rated Terminal Part Temperature.” Prior to use and for more details refer to “Introduction of the derating curves on the terminal part

temperature” in the beginning of the catalog.

environmental applications

Temperature Rise One-Pulse Limiting Electric Power
WU73 2B WU73 2B/2B15
180 Regarding the temperature rise, the g 1000
value of the temperature varies per E
160 conditions and board for use since the 2
i -8
140 2si50)|  €Mperature is g_u_easured under our s N
<
5 1 | === 15| Measuring conditions. £
o 120 / —28D ]
o e o) o 7] T TRTTTITT
Z 100 > 2B@ £ N
< v E 10 2812815
® 80 -
g /7 o
o - @2
E 60 4 - Measurement condition E
ﬁ /’ o Room temperature: 25°C T
yrd PCB: FR-4t = 1.6mm 2
40 T Cu foil thickness: 35pum o !
/ s Hot spot 0.001 0.01 0.1 10 100 1000
20 i / Pulse Duration (ms)
7z (2): Terminal
0 [ J Please ask us about the resistance characteristic of
0 25 50 75 100 continuous applied pulse.The pulse endurance values

Power Rating (%) are not assured values,so be sure to check the

products on actual equipment when you use them.

Performance Characteristics

Requirement AR *(%+0.005Q)
Parameter Limit Typical Test Method
. Within specified o
Resistance tolerance — 25°C
TCR. W'”"? épsc'f'ed — +25°C/-55°C and +25°C/+125°C
Overload (Short time) +2% +0.2% Rated Voltage x 2 for 5 seconds
Resistance to Solder Heat +1% +0.2% 260°C + 5°C, 10 seconds * 1 second
Bending Test +1% +0.1% Holding point 90mm, Bending 1 time, Bending 5mm
Rapid Change of Temperature +2% +0.3% -55°C (30 minutes) / +125°C (30 minutes), 1000 cycles
Moisture Resistance +2% +0.1% 40°C £ 2°C, 90%-95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
. 70°C £ 2°C or rated terminal part temperature + 2°C, 1000 hours, 1.5 hr ON,
Endurance at 70°C +2% +0.2% 0.5 hr OFF cycle
High Temperature Exposure +1% +0.1% +155°C, 1000 hours

Additional environmental applications can also be found at www.koaspeer.com

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/21/24
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= ® UR7Z73V
=0Oa\

current sensing flat chip resistors

KOA SPEER ELECTRONICS, INC. (for automotive, low T.C.R.)
E =
features ROIU:I%
* Current detecting resistors for power COMPLIANT

supplies, motor circuits, etc.

» Low resistance (100mQ or under) and high accuracy
(x1%) for current detection

« High reliability and performance with T.C.R. £75x10¢/K
« Suitable for flow and reflow solderings

 Products will meet EU RoHS requirements

* AEC-Q200 tested

i . _* Operating temperature range ~155°C
dimensions and construction

Size |Resistance Dimensions inches (mm)
Code | Range (Q) L w c d t

UR73V 2A .079+.008 | .049+.008|.016+.008 | .016+.008 |.024:.004
(0805) [39M~100M|" 2 010.2) | (1.25+0.2)| (0.4+0.2) | (0.40.2) | (0.6+0.1)

.028+.008
URTSVD | 10m~16m) 479+ 008| 049+.008|.016%.008| 0702 | 024+ 004

(2.040.2) | (1.2540.2)| (0.4+0.2) | .024+.008 | (0.6+0.1
(0805) | 18m-36m gy | @620

.039+.012

d Protective Resistive Inner
}‘7 Coating Film Electrode 30m~33m (1.0+0.3)

] +.008
Shtete UV | oem30m|-126+.008| .063+.008 | 0352012 | 016 “004 | 024+.004

(1206) (3.2£0.2) | (1.6£0.2) | (0903 | (9 4402) | (0.60.1)

L
UR73VD Ao P 43m-100m 0262012

.049+.008
10m~13m (1.25+0.2)

.045+.008
sn UR73VD | 15m~16m| 156+ 008|.063+.008|.016+.012| (1.15+0.2) | .024+.004

_ Plating 2B (3.2:0.2) | (1.6£0.2) | (0.420.3) D)
’F\"IIating (1206) |18m~20m ?ﬁioog)s h=

Resistive  Inner

Film Electrode 29m~27m .039+.008
Ceramic  Protective (1.0+0.2)
Substrate Coating

UR73VH 126,008 .063+.008|.026+.012| 016 *:054 | 024,004
2B (1206)| 100M1Q (32:0.2) | (1.6+0.2) | (0.65:0.3)| (94 +02) | (0.620.1)

NEW

Derating Curve

100 100
' N ' I T T T TN
I | | 8 | 2B/1W,D2B/1W(95°C) —A\ ||
el I | 2A/o.5W,D2A/o.5W(1omcH—Ai\ I \
g |l I g |l 2B/0.5W,D2B/0.5W(125°C) H—\+\
& 607 I o 607 H2B/1W(125°C) |
2 | 2 | \
T 4 T A
2 “Of] [ & 0] T\
= =
N | | ° | | I\
20 20
| | | | |
| | | | |
0 0
-60* -40 20 0 20 40 60 “80 100 120 140 “160 -60* 40 20 0 20 40 60 80 “100 120* 140 *160
-55 70 155 -55 95 125 155
Ambient;l;%r;lperature Terminal Pa(rotc1;emperature

For resistors operated at an ambient temperature of 70°C or When the terminal part temperature of the resistor exceeds the rated terminal part

above, the power rating shall be derated in accordance with temperature shown, the power shall be derated according to the derating curve.

the above derating curve. Please refer to “Introduction of the derating curve based on the terminal part temperature”
in the beginning of our catalog prior use.

ordering information

| URT73V | | 2B | | T | | TD | | 30L0 | | F |
T Power Termination Packagi Nominal Tol
ype Rating Material gelay iy Resistance O CIance
UR73V 2A: 0.5W T: Sn TD: 4mm pitch “R” indicates decimal on values = F: 1%
UR73VH 2B: 0.5W punch paper 100mQ Ex: R100 = 100mQ
. . “L" indicates decimal on values
IL:JR73ZD' 2B 1W* For further information on packaging, <100mQ Ex: 10L0 = 10mQ
ace-down please refer to Appendix A. '

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/20/24
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UR73V

current sensing flat chip resistors
(for automotive, low T.C.R.)

O\

KOA SPEER ELECTRONICS, INC.

applications and ratings

eoramion | fouer | Ambant | torminat | (TER | PGS | Rosistnce | romportir
Temperature | Temperature E24 & 25m, 50m>3 Range
UR73V 2A 0.5W 70°C 100°C +75 39m~100m
0~+250 10m~11m
UR73VD 2A 0.5W 70°C 100°C 0~+150 12m~13m
+75 15m~36m
05W 70°C 195°C +75 33m~75m
+100 30m, 82m~100m 55°C
UR73V 2B . 0C 95°C +75 33m~75m F: 1% +1;%°C
+100 30m, 82m~100m
. . 0~+250 10m~11m
UR73VD 2B 0-5W e L2 +75 12m~27m
1W* 70°C 95°C 0~+250 10m, 11m
+75 12m~27m
NEW UR73VH 2B 1w 70°C 125°C +100 100m~1Q

' Rated voltage = ,/Power Rating X Resistance Value 2 25mQ and 50mQ available * E96 is available in UR73VH
* Please keep the resistor operating according to the derating curve of the terminal part temperature based on the specified power rating.

If any questions should arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature,” please give priority
to the “Rated Terminal Part Temperature.” Prior to use and for more details refer to “Introduction of the derating curves on the terminal part
temperature” in the beginning of the catalog.

environmental applications

Temperature Rise One-Pulse Limiting Electric Power

UR73VD 2A-2B UR73V 2A-2B UR73VH UR73V/UR73VD 2A-2B
0 250 s
2 —2B(1W) —2B(1W): %
120+ A wo| — o L ] mowe| H
g / TR g 200 A TR 200 .
o 100 T | eene 2 o | g F
£ g s & 150 & 150 F
o o E
3 E g
§ 60 P [ ® 100 £
- H
& 40 oy g g 3
g i g g 50 ° 001 01 1 1 10 100 1000
Ll = = Pulse Duration
0 0 UR73VH
0 25 50 75 100 0 25 50 75 100 0 25 50 75 100 S5 Please ask
Power Ratin Power Rating Power Ratin §
oy %) oy £ us about the
; ; UR73V/UR73VH UR73VD resistance
Regarding the temperature rise, the value of the Measurement condiion Moncuomont condiion H characteristic
temperature varies per conditions and board for Room temperature: 25°C Room temperature: 25°C £ f conti
. . PCB: FR-4t = 1.6mm PCB: FR-4t = 1.6mm H Or continuous
use since the temperature is measured under Cu foilthickness: 35um Cu foilthickness: 35pm H applied pulse.
our measuring conditions. ©: Hot spot ®:Hot spot H
(: Terminal (@: Terminal 5 1
H H / / 0.001 0.01 0.1 1 10 100 1000

Pulse Duration

Performance Characteristics

Requirement AR *(%+0.005Q)
Parameter Limit Typical Test Method
Resistance Within specified tolerance — 25°C
TCR. Within specified . UR73V/UR73VD: +25°C/-55°C and +25°C/+125°C
T.C.R. UR73VH: +25°C/-55°C and +25°C/+155°C
Overload (Short time) +2% +0.5% | Rated voltage x 2.5 for 5 seconds (2B: 1W: Rated voltage 2 for 5 seconds)
Resistance to Solder Heat +1% +0.3% | 260°C = 5°C, 10 + 1 second
. UR73V/UR73VD: -55°C (30 minutes) / +125°C (30 minutes), 100 cycles
Rapid Change of Temperature 1% *0-5% | yr73VH: -55°C (30 minLEtes) / +155Zc (30 minL(Jtes), 100 C))/cles ’
Moisture Resistance +2% +1% 40°C £ 2°C, 90%~95%RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
Endurance at 70°C +2% +1% 70°C £ 2°C or rated terminal part temperature +2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Exposure +1% +0.3% | +155°C, 1000 hours

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/18/24
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KOA SPEER ELECTRONICS, INC.

UR73

low resistance flat chip resistors (low T.C.R.)

features

=y

COMPLIANT

 Current detecting resistors for power supplies,
motor circuits, etc.

» Low resistance (100mQ or under) and high accuracy
resistors (+1%) for current detection

* High reliability and performance with T.C.R. £100x10¢/K
» Products meet EU RoHS requirements

dimensions and construction

UR73

Aa—y ﬁaj/ Size |Resistance Dimensions inches (mm)
7 Code | Range (Q) L w h a b
W +.004 +.004
7// DIE |, ool 939 “002| 020 Zo0z | 016+.002( 010+.004( .012+.004
{; (0402) (1.0301) | (0.501) | (0.40.05)] (0.25£0.1)| (0.320.1)
L Platmg
—-{ Protective Re5|st|ve Inner 10m ~ 27m 031 +.005 .022+.004
Coating Film ™" Elecirode D1J .063+.008 -004 | 02+.004 |.014+.004| (0.55%0.1)
Ceramic_ (0603) |4 - 100m| (1:60.2) | (0.8 *015) | (0.5£0.1) | (0.35+0.1) %1;15113%1
UR73D Parwe L = 024+.008
/«—a - . X
7 ~ D2A | "M 1M | 79. 008|.049+.008|.022+.004|.016+.008| (0.6:0.2
w (0805) | o s | (200.2) | (1.2550.2) | (0.55+0.1) | (0.4£0.2) 02+.008
4! Si +.008
) i Ping 2A | oo |.079+.008| .049+.008| .02+.004 | .016+.008[ 12 “o04
=+ Plating (0805) (2.040.2) | (1.2540.2)| (0.55+0.1)| (0.4+0.2) | (0.3 *0-2)
’-—b—»‘ Resistive  Inner -0.1
Film Electrode
c ic Protective _ .039+.008
Sibetite coating D2B |19 15™ | 156+ 008|.063+.008|.024+.004|.020+.008| (10:0.2)
(1206) 18m~27m | (3:2£0.2) | (1.6£0.2) | (0.6+0.1) | (0.5+0.2) | .031+.008
(0.8+0.2)
016 * .008
2B | ioom|-126£.008/.063+.008|.024+.004|.020+.012| "7 -004
(1206) (3.2£0.2) | (1.6£0.2) | (0.6£0.1) | (0.5:0.3) | (0.4 *02)
- .063+£.012
(anl-(l)) 10m=30M | 197+.008|.098+.008|.026+.004|.026+.012| (1.6:0.3)
- (5.080.2) | (2.540.2) | (0.65+0.1) | (0.65+0.3) | .026+.012
33m ~ 100m (0.6520.3)
- .079£.012
D3A [ 19"730M | 548+ 008|.122+.008|.024+.004|.031+.012| (20+0.3)
(2512) |, oom| (6:3£02) | (3.120.2) | (0.6+0.1) | (0.8+0.3) 031012
ordering information
| URT73 | | 2A | | T | | D | | R100 | | F
| | | |
T Power Termination Packagi Nominal Tol '
ype Rating Material ackaging Resistance @S EIES
UR73 1E: 0.125W T. Sn TP: 2mm pitch “R” indicates decimal on F: £1%
UR73D 1J: 0.25W punch paper values = 100mQ
2A 0.33W _ flE) Ex:.Rl.OO = 100@0
2B: 0.5W TD: 7" punched “L” indicates decimal on
T paper tape values <100mQ
2H: 0.75W (13, 2A, 2B) Ex: 10L0 = 10mQ
3A: 1W TE: 7" embossed plastic
. . ; ) (2H, 3A)
For further information on packaging, please refer to Appendix A.

KOA Speer Electronics, Inc. < 199 Bolivar Drive * Bradford, PA 16701 ¢ USA « 814-362-5536 ¢ Fax: 814-362-8883 « www.koaspeer.com
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

11/17/24




UR73

'=:o \®
= A low resistance flat chip resistors (low T.C.R.)

KOA SPEER ELECTRONICS, INC.

applications and ratings

Resistance Range i
Desra:\ratltion ll;::iv:r A?nat:ieet:\t Tz'?l:?:al (p-lp;(r:r;;}b) F (+1%) E-24 : Tgnpl):;artaltnugre
9 9 Temperature Part Temp. Max. 25on 50md Range
UR73D1E* 1250 200 +100 30mQ - 100mQ
(0402) 0.125 0°C —
+500 24mQ - 27mQ
+100 47mQ - 100mQ
UR73D1J o o
(0603) 0.25W 70°C 80°C +200 30mQ - 43mQ
+300 10mQ - 27mQ
UR73D2A o o
(0805) 0.33W 70°C 90°C +250 10mQ - 30mQ
+100 47mQ - 100mQ
u(lggggf 0.33W 70°C 100°C .
+250 33mQ - 43mQ to
+125°C
UR73D2B o 5
(1206) 0.5W 70°C 85°C +200 10mQ - 27mQ
+100 47mQ - 100mQ
s osw
+200 30mQ - 43mQ
+100 33mQ - 100mQ
o) 0.75W 70°C 90°C
+250 10mQ - 30mQ
+100 33mQ - 100mQ
U'(?27531DZ?A 1w 70°C 95°C
+250 10mQ - 30mQ

Rated voltage = VPR

If any questions should arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature,” please give priority to the “Rated Terminal
Part Temperature.” Prior to use and for more details refer to “Introduction of the derating curves on the terminal part temperature” in the beginning of the catalog.

*Please inquire before use.

environmental applications
Derating Curve

100|

| N\
80I I
]
g |l |\
%60| I
g |
|‘r“40I 1
xR
= |
20

| |

| |

A

0
-60* -40 -20 0O 20 40 60 “80 100 120* 140
-55 70 125
Ambient Temperature
(°C)

For resistors operated at an ambient temperature of 70°C or
above, a power rating shall be derated in accordance with the
above derating curve.

100 —
D13/0.25W (80°C)
| 2B/0.5W, D2B/0.5W (85°C)
_ 8o D2A/0.33W, D2H/0.75W (90°C)
g | D3A/LW (95°C)
8 s 2A/0.33W (100°C)
a o Il
£ .0 | 111
@ 1
o~
= | 111
| 1
| 11

0
-60* -40 -20 0 20 40 60 80““*100120* 140
-55 859095 125
Terminal Part Temperature

(°C)

For resistors operated at a terminal part temperature of described for each size or above,
a power rating shall be derated in accordance with the derating curve.

Please refer to “Introduction of the derating curve based on the terminal part temperature”
in the beginning of our catalog prior use.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/17/24
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KOA SPEER ELECTRONICS, INC.

Temperature Rise

UR73D 1E-2A UR73D 2B-3A UR73 2A-2B
40 ' .
p—— 100 — 120 — Regarding the temperature rise,
/ et o ez o 100 — the value of the temperature
@ 30 77— 2 80 /A |- £ / — varies per conditions and board
[ Come o o750 o 80 7 for use since the temperature is
gA o 2 ) 60 /"-'/7, o £ //' p measured under our measuring
£9 20 s 1 £ 60 5% conditions.
b o 40 e o “A
Q g A v, £ 40 7 =
§ 10 S Gy K [
= 20—t 20 4%
0 0 0
0 25 50 75 100 0 25 50 75 100 0 25 50 75 100
% Power Rating % Power Rating % Power Rating
UR73 UR73D
Measurement condition Measurement condition
Room temperature: 25°C Room temperature: 25°C
PCB: FR-4t = 1.6mm PCB: FR-4t = 1.6mm
Cu foil thickness: 35um Cu foil thickness: 35um
(D: Hot spot (D: Hot spot
/ (@: Terminal (: Terminal
“:—:w /
One-Pulse Limiting Electric Power
UR73/UR73D 1J-2B UR73/UR73D 2H-3A
E 1000 §‘ 10000
@ g
q;’ N g N
<] N o ™
o 100 e o 1000
=] (3] o e e S et e 1 e e e R e e
£ N s
[5 N N %) N
K N [T} ™
w10 SN B 100 >
o o
< NG £ £ 2
£ N 2A < N{ /
51 Sl E 10 /2H
@ —J [
] ]
g g
& 0.1 ¢ 4
8 0.001 0.01 0.1 1 10 100 1000 S 0.001 0.01 0.1 1 10 100 1000
Pulse Duration Pulse Duration
(ms) (ms)
Please ask us about the resistance characteristic of continuous applied pulse.
The pulse endurance values are not assured values,so be sure to check the
products on actual equipment when you use them.
Performance Characteristics
RequirementA R *(%+0.005Q)
Parameter Limit Typical Test Method
. Within specified o
Resistance tolerance — 25°C
TCR. W“h'? épsc'f'ed — +25°C/+55°C and +25°C/+125°C
Overload (Short time) +2% +0.5% Rated voltage x 2.5 for 5 seconds
Resistance to Solder Heat +1% +0.3% 260°C + 5°C, 10 + 1 second
Rapid Change of Temperature +1% +0.5% -55°C (30 minutes) / +125°C (30 minutes), 100 cycles
Moisture Resistance +2% +1% 40°C + 2°C, 90%~95%RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
Endurance at 70°C +2% +1% 70°C + 2°C or rated terminal part temperature +2°C 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Exposure +1% +0.3% +125°C, 1000 hours
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/17/24
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KOA SPEER ELECTRONICS, INC.

lo-ohm 0.509]o, 1°lo, 290, 5%Io tolerance thick film
current sense resistor

RobIS

COMPLIANT

features

 Current detecting resistors for power
supply, motor circuits, etc.

« High reliability and performance with resistance
tolerance £0.5%, T.C.R. £100 x 10° /K

« Suitable for both reflow and flow solderings

* Products with lead-free terminations meet EU ROHS
requirements. EU RoHS regulation is not intended for
Pb-glass contained in electrode, resistor element and glass.

* AEC-Q200 Tested: 0402 (1E), 0603 (1J), 0805 (2A),
1206 (2B), 1210 (2E), 2010 (2H/W2H), 2512 (3A/W3A)

dimensions and construction

L Type Dimensions inches (mm)
/é c—» S (Inch Size Code) L w c d t
; 1H (0201 .024+.001 .012+.001 .004+.002 .006+.002 .009+.001
W ( ) (0.6+0.03) (0.3+0.03) (0.1+0.05) (0.15+0.05) (0.23+0.03)
S - 0397500 | 02758 | 01004 | 01004 | .014+002
- e . fing (0402) | ;501 | (s5v01) | 025801 | (025:01) | (035:0.05)
[ ]
t = Ni 10 (0603) | 063:008 | O3LUG% | 014:004 | .014r004 | .018+004
Plating ( ) (1.6+0.2) (0.8 %015 (0.35+0.1) (0.35+0.1) (0.45+0.1)
Fd ﬂ Protective Resistive Inner 079+.008 | .049£004 | .016x008 | 01270% | 02+.004
Coatin Film Electrode 2.0+0.2) (1.25+0.1 0.4+0.2) +0.2 (0.5£0.1)
g 2A (0805) ( ) ( 03792)
Ceramic .063+.008
Substrate 2B (1206) 126+.008 (1.6+0.2) o8
(3210.2) | .102+.008 016 5os
2€ (1210) 505 e
01
2H (2010) .197+.008 .098+.008
(5.0+0.2) (2.5+0.2) .026+.006
W2H (2010) G | 065015 | GE)
.016 *008
3A(2512) | 45008 | 122008 0.4702)
(6.3+0.2) (3.120.2)
.026+.006
W3A (2512) (0.65+0.15)
ordering information
| srR73 | | 2B | | T | | TD | | 1R00 | | F |
T si Termination Packadi Nominal Tol
ype L2 Material gexaging Resistance OlErance
1H T: Sn TCM: 2mm pitch press paper ™ +2%, +5%: 2 significant figures D:+0.5%
1E G: Au®? TPL - TP: 2mm pitch punch paper + 1 multiplier “R” indicates F:+1%
1J (L: Sn/Pb)® TD: 4mm pitch punch paper decimal on value <10Q G:+2%
2A TE: 4mm pitch plastic embossed +1%: 3 S‘Ig‘nlflcant_ flqures J: +5%
B For further information on packaging, please + 1 multiplier “R” indicates
refer to Appendix A decimal on value <100Q
2E All values less than 0.1Q
2H "2 Products with gold plated electrodes are also available only 1J, 2A and (100mQ) are expressed in
W2H 2B type (0.1Q~10Q, F:+1%, J:+5%), so please consult with us. mQ with “L” as decimal
3A 3 With type 1H, W2H and W3A, W3A2 only T is available as the terminal Example: 20mQ = 20L
W3A surface material. (3-digit)
4 Standard taping specification of 1H is TCM. Previously available.
“TC (10,000pcs/Reel)” is not recommended for new designs.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 5/17/23
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KOA SPEER ELECTRONICS, INC.

applications and ratings

50jo tolerance thick film

current sense resistor

Part Power Rated Rated T.C.R. Resistance Range
; - o
Designation Rating Ambient | Terminal | (Ppm"C) | E.4,E96 | E-24,E-96 E-24 E-24
P- P : (D£0.5%) (F£1%) (G£2%) (J£5%)
SR731H . 0~ +400 . 10 - 100* . 0.27Q - 10Q
(0201) 0.1w 0°c _ 0 ~ +500 — 0.18Q - 0.24Q
SR731E +200 = 0510 - 100~ 0.51Q - 100 0510 - 100
(0402) 0.166W 70°C 125°C +300 — 0.2Q - 0.47Q+ 0.20 - 0.47Q 0.2Q - 0.47Q
+500 = 0.10-0.180« 0.10-0.18Q 0.10-0.180Q
SR731J 0.2W 70°C 125°C +200 — 1.02Q - 10Q 1.1Q - 10Q 1.10 - 10Q
(0603) 0.25W 70°C 125°C +200 — 01Q-10 01Q-10 0.10-10
+100 0.150 - 100 0.10-10Q = =
o R 4200 = 0.1Q - 10Q 0.1Q - 10Q
0.33W 70°C 125:C +500 = = = 0.0510 - 0.091Q
SR732A +800 = = — 0.030Q - 0.047Q
(0805) +100 0.150 - 100 0.1Q - 100 — —
0.5W! 70°C 105°C +200 — — 0.10 - 10Q 0.1Q - 10Q
. +500 — — — 0.051Q - 0.091Q
+800 — — — 0.030Q - 0.047Q
+100 0.150 - 100 0.10-10Q = =
q g +200 = = 0.10-10Q 0.10 - 10Q
0.33W 70°C 125°C +500 = — = 0.056Q - 0.0910
SR732B +800 — — — 0.030Q - 0.051Q
(1206) +100 0.150 - 10Q 0.10 - 10Q — —
R o +200 — — 0.10 - 10Q 0.1Q - 10Q
0.5W* 70°C 110°C 500 — — — 0.0560 - 0.0910
+800 — — — 0.030Q - 0.051Q
+100 = 0.1Q-10Q = =
5 A +200 = = 0.1Q-10Q 0.047Q - 10Q
0.5W 70°C 125°C +500 = = — 0.036Q - 0.043Q
SR732E :1100000 = e —= 0.024Q - 0.033Q
+ — . - — —
(1210) o +200 — — 0.1Q - 10Q 0.047Q - 100
0.66W! 70°C 110°C 500 — — — 0.0360 - 0.0430
+1000 — — — 0.024Q - 0.033Q
e +100 = 0.1Q-10Q = =
S (201(,1\;\’ 0.75W 70°C 125°C iégg - - 0'10—-100 0 n%gg:(}%gm
+800 = = = 0.033Q - 0.051Q
TR o +100 — 0.1Q-10Q — —
A/W. o o +200 — — 0.1Q-100Q 0.10 - 100
(2512) 1w 70°C 125°C +500 — — — 0.056Q - 0.091Q
+800 — — 0.039Q - 0.051Q

* 1H, 1E (F: £1%) E-24 values only.

Operating Temp: -55C to +125°C (SR731H only), -55°C to +150°C
If any questions should arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature,” please give priority to the “Rated Terminal
Part Temperature.” Prior to use and for more details refer to “Introduction of the derating curves on the terminal part temperature” in the beginning of the catalog.

*Prior to use, refer to the “Higher Power Ratings” in the beginning of catalog. Rated voltage = vPower rating x resistance value or max. working voltage, whichever is lower

environmental applications

Derating Curve

SR73 2A (0.5W), SR73 2B (0.5W), SR73 2E (0.66W)

100

80

15
=

60

-3
=)

@
=]

T
1E: 0.166W (125°C) |
1J: 0.2/0.25W (125°C)

100

2A: 0.33W (125°C)
2B: 0.33W (125°C) |

®
o

2E: 0.5W (125°C) T
2H/W2H: 0.75W (125°C)
3A/W3A: 1.0W (125°C) |

@
=}

40

% Rated Power

% Rated Power
S
o

% Rated Power
A
S

20

——---4-4=A

N
=

n
=)

o]
-60* -40 20 0 20 40 60“80 100 120* 140“ 160
-55 70 125 150

Ambient Temperature

For resistors operated at an ambient temperature
of 70°C or above, a power rating shall be derated

in accordance with the derating curve.

0
-60* -40 -20 0 20 40 60 80 100 120* 140* 160
-55 125 150

Terminal Part Temperature

2A: 0.5W (105°C)

)

2B: 0.5W (110°C)
2E: 0.66W (110°C)

A\

\

a

-55

1
vy

Terminal Part Temperature
o
C)

40 20 0 20 40 60 80100%“120 140“ 160
105110 150

) (C) . ) . .
For resistors operated at a terminal part temperature of described for each size or above, a power rating shall be derated in
accordance with the derating curve.

Please refer to “Introduction of the derating curve based on the terminal part temperature” on the beginning of our catalog before use.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

11/22/24
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SR73

50|o tolerance thick film
current sense resistor

o)\ P

KOA SPEER ELECTRONICS, INC.

Temperature Rise

SR73 1E-1J SR73 2A-2E SR73 W2H-W3A2
90 140 300
80 — O ——2B(05W)®
/ 120 2R 0W 255 —— w32
—_ -=-- 13 (0.25W) D —_ I X —_
&" 70 &J 100 / oI 9 / —-- W3A20
gO—T—1 A4 | 7 g 200 —
14 50 _Al-- 1025w ¥ 80 +—F—FALL 21 05W)@ ['4 /"
g / g 2E (0.66W) @ g 150 - e
-oé 40 / ‘§ 60 : *é' 7 e W3AG
8 50 ; @ g 100 ‘
=3 L7 2 40 = Vi A W2HE
£ Py £ £ . P
o 20 o Q a P
= - - - :
o 20 50
10 e
4 Y
0 0 0
0 25 50 75 100 0 25 50 75 100 - 0 25 50 75 100
Power Rating Power Rating !ji;”{jﬂ,i;ﬁ;ﬁ?ﬁ '205'3( Power Rating
(%) (0/0) PCB: FR-4t = 1.6mm (%)

Cu foil thickness: 35um

(: Hot spot

Regarding the temperature rise, the value of the temperature varies per conditions
and board for use since the temperature is measured under our measuring conditions.

@: Terminal

One-Pulse Limiting Electric Power

s SR73 1H-2A s SR73 2B-W3A
=~ 100 ~ 1000
] ] e i e
H H
o o
o o S
L L h
= 10 = 100
8 8
w w s T W3A/W3A2 .
2 2 ~ IS Please ask us about the resistance
:E 1 E 10 by ™~ 2R characteristic of continuous applied pulse.
3 3 s - The pulse endurance values are not assured
8 8 SNl P values,so be sure to check the products on
& o g [ actual equipment when you use them.
é 0.001 0.01 0.1 1 10 100 1000 é 0.001 0.01 0.1 1 10 100 1000
(o] Pulse Duration o Pulse Duration
(ms) (ms)
Performance Characteristics
Requirement AR *(%+0.005Q)
Parameter Limit Typical Test Method
. Within specified o
Resistance tolerance — 25°C
TCR. W'”“? épsc'f'eo' — +25°C/-55°C and +25°C/+125°C
Overload (Short time) +2% +0.5% Rated voltage x 2.5 for 5 seconds
. 1H: £3%, 1H: +0.75% o o
Resistance to Solder Heat 1E~W3A: +1% | 1E~W3A: +0.30% | 260°C £5°C, 10 seconds + 1 second
Rapid Change of Temperature +1% +0.3% -40°C (30 minutes) / +125°C (30 minutes), 100 cycles
. . 1H: +3% o, o,
Moisture Resistance 1E~W3A: +2% *1% 40°C £ 2°C, 90%-95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
o 1H: £3% 70°C + 2°C or rated terminal part temperature +2°C, 1000 hours,
Endurance at 70°C 1E~W3A: +2% 1% 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Exposure +1% +0.3% 1H: +125°C, 1000 hours; 1E, 1J, 2A, 2B, 2E, 2H/W2H, 3A/W3A:+150°C, 1000 hours

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

11/25/24
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SR73

O N\

KOA SPEER ELECTRONICS, INC.

-,

‘\5'

high power, thick film current sense

ED

Ro

COMPLIANT

features

 Current detecting resistors for power
supply, motor circuits, etc.

* High reliability and performance with resistance tolerance
10.5%, T.C.R. £100x10°/K

* Suitable for both reflow and flow solderings

* Products with lead-free terminations meet EU RoHS
requirements. EU RoHS regulation is not intended for
Pb-glass contained in electrode, resistor element and glass.

e AEC-Q200 Tested

dimensions and construction

Type Dimensions inches (mm)
Ac— Sy (Inch Size Code) L w c d t
/ e 016 4
w 3A2 (2512) (0.4 702)
/ | 2081008 | 1228008 | 025012 2t | ozax004
A Plr;ting (6.3+0.2) (3.1£0.2) -5£0. 026+.006 -6+0.
[; N W3A2 (2512) (0.65+0.15)
Platin
L 9
—»{ Protective Resistive Inner
Coating ilm Electrode
Ceramic
Substrate
Derating Curve
100 100
| | N
| :\ [ [
80 80
5 [ [ 3A2/W3A2 5 I I \
= | | = | | 3A2/W3A2
8 60[ I 8 60 I
2O | \ 2Ol |
8 oy I g aopy I
* L | = | \
201 I 20 |
oll | oll |
604 40 20 0 20 40 6080 100120 140% 160 60 40 20 0 20 40 60 80 4100120 140% 160
-55 70 150 -55 95 150
Ambient Temperature Terminal Pa(n;tc‘l)'emperature
For resistors operated at an ambient temperature of 70°C or For resistors operated at a terminal part temperature of described for each size
above, the power rating shall be derated in accordance with or above, a power rating shall be derated in accordance with the derating curve.
the above derating curve. Please refer to “Introduction of the derating curve based on the terminal part
temperature” in the beginning of our catalog before use.
ordering information
| sr73 | | 3A2 | | T | | TE | | 1R00 | | F |
. Termination . Nominal
Type Size Material Packaging Resistance Tolerance
3A2 T: Sn TE: 7" embossed plastic +2%, +5%: 2 significant figures + F: +1%
W3A2 For further information on packaging, 1 multiplier “R” indicates decimal G:+2%
please refer to Appendix A on value <10Q J: +5%
+1%: 3 significant figures + 1
multiplier “R” indicates decimal
on value <100Q
All values less than 0.1Q
(100mQ) are expressed in mQ
with “L” as decimal
Example: 20mQ = 20L (3-digit)
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/22/24
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ZON e
= A high power, thick film current sense

KOA SPEER ELECTRONICS, INC.

applications and ratings

Part Power Rated Rated T.C.R. Resistance Range
Designation* Rating Ambient 1| Terminal | (PRmC) | E.54, E.96 | E-24, E-96 E-24 E-24
P. P: ' (DX0.5%) | (F£1%) (G+2%) (J£5%)
SR733A2/W3A2 00 = S = =
° ° +200 — — 0.10 - 10Q 0.10 -10Q
(2512) 2W* 70°C 95°C +500 — — — 0.056Q - 0.091Q
+800 — — — 0.039Q - 0.051Q

*Prior to use, refer to the “Higher Power Ratings” in the beginning of catalog. Operating Temp: -55°C to +150°C

If any questions should arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature,” please give priority
to the “Rated Terminal Part Temperature.” Prior to use and for more details refer to “Introduction of the derating curves on the terminal part
temperature” in the beginning of the catalog.

environmental applications

Temperature Rise One-Pulse Limiting Electric Power
SR73 3A2/W3A2 - SR73 3A2/W3A2
300 E 1000
250 —— 3A2/W3A2® %
o — - 3A2/W3A2® o S
~ o ™
2 200 % 100
i Vi °
2 w ™~
£ 150 ; o N
® ./ =
g 100 va E "
£ g g
ﬁ »/' Measurement condition 3
50 . : Room temperature: 25°C 3
72 PCB: FR-4t = 1.6mm nl. 1
0 . Cu foil thickness: 35um “:’ 0.001 0.01 0.1 1 10 100
0 25 50 75 100 @: Hot spot. | o Pulse Duration
@: Terminal
Power Rating T ] J/ (ms)
(%)
Regarding the temperature rise, the value of the Please ask us about the resistance characteristic of continuous applied pulse.
temperature varies per conditions and board for The pulse endurance values are not assured values, so be sure to check the

use since the temperature is measured under

h i, products on actual equipment when you use them.
our measuring conditions.

Performance Characteristics

Requirement AR *(%+0.005Q)
Parameter Limit Typical Test Method
. Within specified o
Resistance tolerance — 25°C
TCR. W'”"? épsc'f'e" — +25°C/-55°C and +25°C/+125°C
Overload (Short time) +2% +0.5% Rated voltage x 2.0 for 5 seconds
Resistance to Solder Heat +1% +0.3% 260°C * 5°C, 10 seconds + 1 second
Rapid Change of Temperature +1% +0.3% -40°C (30 minutes) / +125°C (30 minutes), 100 cycles
Moisture Resistance +2% +1% 40°C + 2°C , 90%-95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
Endurance at 70°C +204 +1% 70°C £ 2°C or rated terminal part temperature +2°C, 1000 hours, 1.5 hr ON,
0.5 hr OFF cycle
High Temperature Exposure +1% +0.3% +150°C, 1000 hours
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/22/24

150 KOA Speer Electronics, Inc. « 199 Bolivar Drive « Bradford, PA16701 « USA « 814-362-5536 « Fax: 814-362-8883 « www.koaspeer.com



- Oa\ .

four-terminal current sense resistor
KOA SPEER ELECTRONICS, INC.

—

features COMPLIANT

» Extremely low resistance and high precision tolerance
* Low T.C.R. achieved (x50ppm/°C)
» Flameproof UL 94 V-0

» Products with lead-free terminations meet EU RoHS
and China RoHS requirements

dimensions and construction

Size Dimensions inches (mm)
Code L w t a b c d e f g h

CSR1 A425+.02 | .244+.012 | .083+.008 | .118+.012 | .031+.008 | .055+.02 | .047+.02 |.051+.012 | .051+.012 | .197+.004 | .098+.004
(10.8£0.5) | (6.2£0.3) | (2.1+0.2) | (3.0+0.3) | (0.8£0.2) | (1.4+0.5) | (1.2+0.5) | (1.3£0.3) | (1.3+0.3) | (5.0£0.1) | (2.5+0.1)

CSR2 .504+.02 | .323+£.012 | .122+.008 | .197+.012 | .039+.008 | .079+.02 | .079+.02 | .087+.012 | .087+.012 | .236+.004 | .118+.004
(12.840.5) | (8.2£0.3) | (3.1+0.2) | (5.0+0.3) | (1.0£0.2) | (2.0+0.5) | (2.0£0.5) | (2.2+0.3) | (2.2+0.3) | (6.0£0.1) | (3.0+0.1)

Voltage
Electrode
Molded Resistive Current
Resin Element Electrode
| < L >

ordering information

| CSR | | 1 | | T | | TED | | 10L0 | | F
T Power Termination Packaai Nominal Tol
ype Rating Material ackaging Resistance olefance
11w T: Sn TED: CSR1 In milliohms: D: +0.5%
2: 2W TEB: CSR2 3 significant figures F+1%
(1,000 pieces/reel) “L" indicates
decimal point

For further information on packaging,
please refer to Appendix A.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/11/24
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y= o \\ CSR
= A four-terminal current sense resistor

KOA SPEER ELECTRONICS, INC.

typical circuit schematic

Input Detecting
Circuit
¥
¢ —O Output
E utpu

Voltage Terminal
(KELVIN terminal)

Current Terminal

applications and ratings

T.C.R. Resistance . Rated Operating
DesiFg’; an:tion ;::iv:; (ppm/°C) Range Brislésrgan"ccee Ambient Temperature
Max. E-12 Temperature Range
CSR1 1w D: £0.5%,F: 1%
+50 5mQ - 50mQ +70°C -55°C to +125°C
CSR2 2W F: 1%
environmental applications
Derating Curve Surface Temperature Rise
CSR1 CSR2
100 T
| :\ 175 175
" 80 I 3 150 3 150 /csm
E [ Z 125 @ 125
8 eof | 0 @ /
b 35100 35100 A
g | [ [} CSR1 [ /
T 40 g 75 g 75 sk
1 | | g- g- / ~
2 s 50 g 50 g
20 l l = __ -csRL - V4 P
| | 25 - - 25—
ol | = &
60* 40 20 0O 20 40 60 “80 100 120* 140 % 25 s0 75 100 ® % 25 50 75 100
-55 70 125 ®
Ambient ;I;%Tperature % Rated Power / % Rated Power
20mQ
For resistors operated at an ambient temperature of 70°C 10mm pattan

or above, a power rating shall be derated in accordance

with the above derating curve. Regarding the temperature rise, the value of the temperature varies per

conditions and board for use since the temperature is measured under
our measuring conditions. Please refer to us before use.

Performance Characteristics

Requirement AR +%
Parameter Limit Typical Test Method
. Within regulated o
Resistance tolerance — 25°C
Within specified o o
T.C.R. TCR. — +25°C/+125°C
Overload (Short Time) +1.0% +1.0% Rated power x 5 for 5 seconds
Resistance to Solder Heat +1.0% +1.0% 260°C + 5°C, 10 seconds + 1 second
Rapid Change of Temperature +1.0% +0.5% -55°C (30 minutes) / +125°C (30 minutes), 500 cycles
Moisture Resistance +2.0% +0.5% 40°C £ 2°C, 90 - 95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
Endurance at 70°C +1.0% +0.5% 70°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
Low Temperature Exposure +0.5% +0.25% -55°C, 1 hour
High Temperature Exposure +0.5% +0.25% +125°C, 100 hours
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/11/24
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CF

'=:o \®
= A carbon film leaded resistors

KOA SPEER ELECTRONICS, INC. —_—

features

» Flameproof coating is available (specify “CFP")

» Reduced body size (specify “CFS/CFPS”)

* Suitable for automatic machine insertion

* Stronger in pulse resistance than chip resistors
of the same type

* Products with lead-free terminations meet EU ROHS
and China RoHS requirements

COMPLIANT

leaded

)
<
0
£}
“
[0
0
<

dimensions and construction

L i |
D Trimming Line —| Ceramic Core
d
[ 'Y 1
A
Marking Resistive End | Lead Dimensions inches (mm) e
Film Cap | Wire Type L |[C(max)| D |d(nom) |standard| Long
Insulation Coating 067 +008
c | (CtFS1SI4/ .126+.008 134 : -(.)0204 .018
+0.
FPS1/4| (32:02) | (34 | 1702 | (045 | o0 \0o| ooy
+.028 (14.0 Min.)|(20.0 Min.)
CF1/4 240 -02 .280 .092+.012 .024
CFP1/4 (6.1;-3'57) (7.1) (2.340.3) (0.6)
+.012
CFS1/2 | .248+.02 .280 112+ -026 .024
CFPS1/2| (6.3+0.5) (7.1) (2‘851-5%}3;) (0.6) 787 Min. o
CFB1/2 | 354t.039| 433 | 138:02 | .oz8 |00 M)
CFPB1/2| (9.0+1.0) (11.0) (3.510.5) (0.7)

* Forming code S is applied for bulk type.
** Lead length changes depending on taping and forming type.
*** | ong type is custom-made

ordering information

| CF | | 1/4 | | c | | T52 | | R | | 103 | | J |
I I I I I I I
Type Eg&vﬁé Te&";;:ﬂgf" Taping and Forming Packaging R'::Qt?:clze Tolerance
CF S1/4: 0.25W C:SnCu Axial: T26, T52, L52 A: Ammo 2 significant G:+2%
CFP 1/4: 0.25W Radial: VT, MT, MHT, VTP, VTE R: Reel flgur_eg +1 J: 5%
S1/2: 0.5W U Forming: U, UCL multiplier
B1/2: 0.5W M Forming: M5, M10, M12.5 R” indicates
. decimal on
L Forming: L10, L12.5 value <100
S Forming: S

For further information
on packaging, please refer

to Appendix C.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

9/1/20
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. CF
'E=_= o A\ carbon film leaded resistors

KOA SPEER ELECTRONICS, INC.

applications and ratings

Power Minimum T.C.R. Resistance | Resistance | Absolute | Absolute
Part Ratin Dielectric (ppm/°C) Range Range Maximum | Maximum
Designation 70,% Withstanding E-24 E-24 Working | Overload
@ Voltage +350 to -450 | 0 to -700 0 to -1000 0 to -1300 (G%2%) (J£5%) Voltage Voltage
CFS1/4 10Q) - 330kQ | 2.2Q2 - IMQ
300V 2.2Q - 47kQ |51kQ) - 100kQ|110kQ - 330kQ| 360kQ - IMQ 250V 500V
CFPS1/4 0.25W 10Q - 100kQ | 2.2Q2 - IMQ
CF1/4 ' 1.IMQ - 5.1MQ 2.2Q - 5.1MQ
500V 2.2Q) - 100kQ) |110KQ - 330kQ|360kQ - IMQ 300V 600V
CFP1/4 — 2.2Q - 1IMQ
CFs1/2 1.0Q - 91kQ 1.1MQ - 2.2MQ|(2.4MQ - 5.1MQ 1.0Q - 5.1MQ
5 0.50W 700V 100kQ - IMQ 10Q) - IMQ 350V 700V
0= CFPS1/2 2.2Q) - 91kQ — — 2.2Q - IMQ
%‘ a CFB1/2 0.50W 700V 2.2Q - 100kQ | 110kQ - IMQ [1.1MQ - 2.2MQ|2.4MQ - 5.1MQ 2.2Q - 5.1MQ 400V 800V
8 g CFPB1/2 0.50W 700V 2.2Q - 100kQ | 110kQ - IMQ — — 2.2Q - IMQ 400V 800V
3
(1)} Operating temperature: -55°C ~ +155°C

environmental applications

Derating Curve Surface Temperature Rise Load Life @ 70°C, 1000 Hr
100 ,\ 60 +2
| | g CFS1/4
5O I 350
g |l I % 0 CFS1/2 1
§ 60 I El CFB1/2 g
g |l I 30 CFS1/4 @ 0
& 40 ] g / CF1/4 @
= | e 20
201 I 8 = 1
i § 10 ==
0 s x @ .
60740 20 020 40 60780 100 120 140 160 % 25 50 75 100 %0 100 1k 10k 100k M
Ambient '(I;ecn)'nperature % Rated Power Resi(?g)ance
For resistors operated at an ambient temperature
of 70°C or above, a power rating shall be derated
in accordance with the above derating curve.
Performance Characteristics
Requirement AR *(% + 0.05Q)
Parameter Limit Typical Test Method
. Within specified . .
Resistance tolerance — Measuring points are at 10mm +1mm from the end cap.
Within specified o o
TCR. TCR. — +25°C/+125°C
Overload (Short time) +1% +0.5% Rated voltage x 2.5 or max. overload voltage for 5 seconds, whichever is lower
Resistance to Solder Heat +1% +0.5% 260°C +5°C, 10 seconds + 1 second, 350°C + 10°C, 3.5 seconds * 0.5 second
. No lead-coming off . o .
Terminal Strength and loose terminals —_ Twist 360°C, 5 times
Rapid Change of Temperature +1% +0.5% -55°C (30 minutes), +125°C (30 minutes), 5 cycles
Moisture Resistance +5% +2.5% 40°C + 2°C, 90 - 95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
Endurance at 70°C +3% +1.5% 70°C £ 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
No abnormality
Resistance to Solvent in appearance. . Ultrasonic washing with Isopropyl alcohol for 2 minutes.
(CFP & CFPS only) Marking shall be Power: 0.3W/cm?, f: 28kHz, temp: 35°C+5°C
easily legible.
Flame test: The test flame shall be applied and removed for each 15 seconds
N id respectively to repeat the cycle 5 times.
Flame Retardant foﬂew lence Overload flame retardant: AC Voltage corresponding to 2, 4, 8, 16 and 32
(CFP & CFPS only) 0 l?frlmng or - times the power rating shall be applied for each 1 minute until disconnection
seli-Tlaming occurs. However the applied voltage shall not exceed 4 times the maximum
operating voltage.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 10/28/20
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MF, MIFS, RK

general purpose metal film leaded resistor

=y

—Oa\

KOA SPEER ELECTRONICS, INC.

features COMPLIANT

» Semi-precision metal film resistors

» Meets requirements of MIL-R-22684

* Suitable for automatic machine insertion

* MFS two times the power rating of the standard body type

» Products with lead-free terminations meet
EU RoHS requirements

* AEC-Q200 Tested: MF1/4, MFS1/4, MFS1/2

0
TG
dimensions and construction 'g_ﬁ
L | | o
D Trimming Line Ceramic Core Dimensions inches (mm) <
vd d Type L (ref.) | C (max.) D d (nom.) I*
C 113 T 3 A 1 066 +.008
f MES1/4 | 126+.008 | 133 : -.004 018
(3.240.2) (3.4) (1.7 302 | (0.45)
Marking Resistve ~ End | Lead .248+.02 280 |.091+.012| .024 |1.10+.118
L Cap | Wire MELU4 | (53505 | (7.1) | (23%03) | (0.6 | (28.0+3.0)
nediation Goatng VESL | 248+02 | 280 [.091x012| 024
(6.3+0.5) (7.1) (2.340.3) (0.6)
Derating Curve 016 012
1007 2 MEL/2C | 354804 | 437 138 "5 024 1.10 Torg
L0+1. . 0.4 . 3.0
i :\ MF1/2D | ( ) (11.1) (35704 (0.6) (28.0 530)
5| : ME1/2L | -354+.04 437  |.138+.016| .024 |1.10+.118
§eofy , (9.0+1.0) (11.1) (3.5+0.4) (0.6) (28.0+3.0)
E I .248+.02 .280 .091+.012 024
40
= : RKUA | (63+05) | (7.0 | 23:03) | 06 | 094 min.
@ ! ! RK1/2 | 374£04 | 437 [ 138x016| 024 | (24.0 min.)
-%[_);5-40 20 0 20 40 607‘080 100 120 1401;;60 (95i10) (111) (35i04) (06)
Ambient'l;emperalure RKl 610i04 720 217i02 031 150i118
o (15.5+¢1.0) | (18.3) (5.540.5) 0.8) (38.0+3.0)
Surface Tem perature Rise * Lead length changes depending on taping and forming.
70 MFS1/2
Eso
Z 40
s MF1/4
§ 30
aéZO
gl A
0
0 25 50 75 100
% Rated Power
ordering information
[ v ]| 1/2 |[ b || c | | T52 | | R | | 1003 | | E
[ [ [ [ [ [ [ [
Power Termination Taping and Forming . Nominal
Type Rating T.C.R. Material Packaging Resistance Tolerance
MF 1/4: 0.25W C:+50 C:SnCu 1/4:T26, T52, VT, A: Ammo +2%: 2 significant D: +0.5%
MFS 1/2: 0.50W D: +100 VTP, VTE, L, MT,| | R: Reel figures + 1 multiplier F: +1%
RK 11w L: +200 M, U +0.5%, +1%: G:+2%
. 1/2: 1726, T52, 3 significant figures + . aro
G f§5g VT, VTP, VTE, M 1 multiplier J: £5%
B: £35 1. T521 “R” indicates
decimal on value
. ) . <100Q
For further information on packaging, please refer

to Appendix C.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

6/5/25
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MF, MIFS, RK

general purpose metal film leaded resistor

—Oa\

KOA SPEER ELECTRONICS, INC.

applications and ratings

rat | Rt | s | oIS DO S | e
Designation | %t | WSa! 9 | (ppmeC) | (0:05%) | (Fx1.0%) | (G2.0%) | (3+5.0%) Volta';‘g T ‘?{a‘az R‘;nge
E-24 E-192 | E-24 E-96 E-24 E-24
MFS1/4C C: 450
e 0.25W 300V 5. 2100 49.9 -562k| 10 - 1M — — 250V 500V
MF1/4C C: +50
MF1/4D 0.25W 500V D: z100 | 10~ 221M|10-221M o = 250V 500V
MF1/4L L: +200 — 1.0-10 | 0.51-10
3= MFS1/2C C: +50
o0 0.50W 500V 10-1M [10-2.21M| 10-2.2M — 350V 700V
g- D MFS1/2D D: +100
0 ] MF1/2C C:#50 | o oy |10~ 499M . 55°C
(] MF1/2D 0.50W 700V D: +100 10 - 5.11M = 350V 700V to
MF1/2L L: +200 — 1.0-10 |0.51 -10Q H9C
RK1/4D D: +100 — 3.09M - 25M — —
RK1/4L 0.25W 500V L: +200 — — 3.3M - 33M|3.3M - 33M| 500V 700V
RK1/4B B: +350 — 100k - 25M| 100k - 33M| 100k - 33M
RK1/2D D: +100 — 5.11M - 33M — —
RK1/2L 0.50W 700V L: +200 — — 6.2M - 33M|6.2M - 33M| 700V 1000V
RK1/2B B: +350 — 100k - 35M | 100k - 51M| 100k - 51M
RK1BC 1w 1000V B: +350 — 100k - 51M|100k - 100M[100k - 100M| 1000V 1500V
RK1/2G* 0.50W 700V G: #250 — — = 1M - 12M 350V 700V
* Discharge path resistor
environmental applications
Performance Characteristics
Requirement AR +(% + 0.05Q)
Parameter Limit Typical Test Method
Resistance Wit?ci)?ers;r(]ecc‘ieﬁed — 25°C
TCR. Withi?_é'.’;.ciﬁed — +25°C/+125°C

Overload (Short Time)

RK: 1%, RK1/2G: +2.5%
MF: £0.5%

RK: £0.6%, RK1/2G: 1%
MF: £0.3%

RK, MFS1/4, MF1/4, MF1/2: Rated voltage x 2.5 or max. overload voltage,
whichever is lower, for 5 seconds;
MFS1/2: Rated voltage x 2 or max. overload voltage for 5 seconds, whichever is less

Resistance to Solder Heat

RK: £1%; RK1/2G: +5%);
MFS: 0.75%; MF1/4,
MFS1/2, MF1/2: +0.5%,

RK: +0.5%; RK1/2G: £1%
MFS1/4: +0.4%; MF1/4,
MFS1/2, MF1/2: +0.25%

260°C + 5°C, 10 seconds + 1 second or RK: 350°C + 10°C, 3.5 seconds
+ 0.5 second

Dielectric Withstanding Voltage

No breakdown

RK: 1 minute

Insulation Resistance

Not less than 10,000MQ

RK: 100V, 1 minute

Rapid Change of Temperature

RK,MF: £1%;
RK1/2G: +5%

MF: +0.3%; RK: +0.5%,
RK1/2G: +1%

-55°C (30 minutes), +155°C (30 minutes), 5 cycles

Moisture Resistance

RK: #5%; RK1/2G: +10%;
MFS1/4: +1.5%; MF1/4,
MFS1/2, MF1/2: +1%

RK: +2%; RK1/2G: #5%);
MFS1/4: +1%; MF1/4,
MFS1/2, MF1/2: +0.75%

40°C + 2°C, 90 - 95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle

Endurance at 70°C

RK: #5%; RK1/2G: +10%;
MFS1/4: +1.5%; MF1/4,
MFS1/2, MF1/2: +1%

RK: +2%; RK1/2G: +5%);
MFS1/4: +1%; MF1/4,
MFS1/2, MF1/2: +0.75%

70°C £ 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle

Resistance to Solvent

No abnormality in
appearance. Marking
shall be easily legible

RK:The resistor shall be immersed for 5 seconds in IPA

No such abnormalities

RK: Discharge from 1000pF capacitor 50 pulses. Internal 2.5 seconds.

Impulse o o, oLt - Charge voltage: 1.25kV (RK1/4), 2.5kV (RK1/2) and 6KV (RK1)
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 6/2/25
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coat-insulated fixed metal film resistors
KOA SPEER ELECTRONICS, INC.

—

features COMPLIANT

 High precision and low T.C.R. metal film resistor
 Excellent stability for a long time
» Products meet EU RoHS requirements

dimensions and construction

2 L | 4
Trimming Lir1e—1 Ceramic Core

Dimensions inches (mm)

g Type L C (max.) D d (nom.) ¢
o
] :w—:._—u SN3A | 555:.08| 720 |.189:.039| .039
142, . .8+1. .
(14.1£2.0)| (18.3) (4.8+1.0) (1.0) 150+ 118
650+.08 846 331+.039 039 (38+3)
) - D .650+. . 331+, .
Marking Remstive  Hlectrode | Lead SN3D | i6500)| (215 |(84:1.0)| (1.0)
Insulation Coating

(o3
ordering information
| SN | | 3A | | D | | c | | 1002 | | F

I I I I I I
T Power T.C.R. Termination Nominal Resistance
YRS Rating (x10°/K) Surface Material Resistance Tolerance
3A: 1W C: 150 C: SnCu D, F: 4 digits D: £0.5%
3D: 2W D: £100 G: 3 digits F: £1%
L: £200 G:+2%

Contact KOA when you have control request
for environmental hazardous material other
than the substance specified by EU RoHS.
For further information on packaging, please refer to Appendix C.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/04/20
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SN SAI3D

'=:o \®
= A coat-insulated fixed metal film resistors

KOA SPEER ELECTRONICS, INC.

applications and ratings

P power | Tor | e | s | Seanens [whtsang| Anvent | oo
esloation)iintigaol N LA 324?(:;9/02 EF24,':£6 G'Eiik Voltage Voltage Voltage Temp. Range
SN3ACC C: +50 — 10 - 1M —

SN3ADC | 1w D: 100 10-1M | 10-1M | 10-1M
SN3ALC L: +200 — 499-10 | 1-10 500V 1000V 1000V +70°C ff5gg’
sNspoc | D:#100 | 10-15M | 10-15M | 10-1.5M
SN3DLC L: +200 — — 5.1-10

Rated voltage = VPower Rating x Resistance Value or Max. working voltage, whichever is lower.

environmental applications

Derating Curve
100

A

80

40

% Rated Power

20

[
I
I I
I I
601 |
I I
I I
I I
I I

N

0
-60* -40 20 0 20 40 60“80 100 120 140 “160
-55 70 155

Ambient Temperature
(°C)

For resistors operated at an ambient temperature
of 70°C or above, a power rating shall be derated
in accordance with the above derating curve.

Performance Characteristics

Requirement AR *(% + 0.05Q)
Parameter Limit Test Method
Resistance Within specified tolerance 25°C
T.C.R. Within specified T.C.R. +25°C/+125°C
Overload (Short time) +0.5% Rated voltage x 2.5 or max. overload voltage, whichever is lower, for 5 seconds
Resistance to Solder Heat +0.25% 260°C +5°C, 10 seconds * 1 second
Rapid Change of Temperature +0.5% -55°C (30 minutes)/+155°C (30 minutes), 5 cycles
Moisture Resistance +1% 40°C + 2°C, 90 - 95% RH, 1000 hours, 1.5 hr ON/0.5 hr OFF cycle
Endurance at 70°C +1% 70°C £ 2°C, 1000 hours, 1.5 hr ON/0.5 hr OFF cycle
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/04/20
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SNIF

coat-insulated metal film fixed resistors

=

—Oa\

KOA SPEER ELECTRONICS, INC.

features COMPLIANT

* Flame retardant coating
(Equivalent to UL94 V-0)
» Automatic insertion is applicable
« Various types of formings are available
» Products meet EU RoHS requirements

0
TG
0 p
Ty
m —
°3
dimensions and construction “
) \ L \ Y, | Dimensions inches (mm) gr*
Trimming Line Ceramic Core Type L C (max_) D d (nom.) Standard Long
od 067 +008
— s ¥ SNF2C |.126+.008 134 -.004 .018
x +0.2
(3.240.2) (3.4) (1.7 %94 (0.45) 551 Min.*| 787 Min
_ o b SNF2E .240+.02 .280 .092+.012 024  |(14.0 Min.)|(20.0 Min.)
Marking | Resisive  Electrode| Lead (61+0.5) | (7.1) | (2.340.3) | (0.6)
Flame Retardant Coating SNF2H .354+.039 433 .138+.02 .028 787 Min. .
‘ c (9.0+1.0) (11.0) (3.5+0.5) (0.7)  [(20.0 Min.)
* Forming code S is applied for bulk type.
** Long type is custom-made
*** | ead length changes depending on taping and forming type
ordering information
| SNF | | 2E | | © | | T52 | | A | | 100 | | F
I I I I I I I
T Power Termination Taping & Packagi Nominal Resistance
YRE Rating Surface Material Forming acRaging Resistance Tolerance
2C: 0.25W C: SnCu S: Standard A: Ammo 3 digits J: 5%
2E: 0.25W Nil: Long R: Reel
2H: 0.5W SNF2CC: S, Nil, Nil: Box
T26, T52. M5F
Contact KOA when you have control request SNE2EC: S. Nil

for environmental hazardous material other
than the substance specified by EU RoHS.

T26, T52, M10F,
M12.5R
SNF2HC: Nil,
T52, M12.5K,
M15K

For further information on packaging, please refer to Appendix C.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/30/22
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S SNF
'==—=°A\ coat-insulated metal film fixed resistors

KOA SPEER ELECTRONICS, INC.

applications and ratings

Resistance . . . . .
Maximum Maximum Dielectric Rated Operating
De siP?’Ir;ti o ll;::iv:r Ri'_‘ggém ()Iicofslfk) Working Overload Withstanding Ambient Temp.
9 9 'E-2 4 ° Voltage Voltage Voltage Temp. Range
SNF2CC 0.2 0.47-9.1 300V
25W = -55°C to
SNF2EC +350 - -450 | E=PxR(V Ex2.5 (V) 500V +70°C o
0.47 - 100 V) +155°C
SNF2HC 0.50W 700V

Rated voltage = VPower Rating x Resistance Value

environmental applications

papes|

-
0
a
0
o
0
3
[

Derating Curve
100

80

40

% Rated Power

[
I
I
I
60|
I
I
f

S I (R I P

N\

0
604 -40 -20 0 20 40 60“80 100 120 140 “160
-565 70 155

Ambient Temperature
(°C)

For resistors operated at an ambient temperature
of 70°C or above, a power rating shall be derated
in accordance with the above derating curve.

Performance Characteristics
Requirement AR *(% + 0.05Q)

Parameter Limit Typical Test Method
. Within specified o
Resistance tolerance — 25°C
Within specified o R
TCR. TCR. — +25°C/+125°C
Overload (Short time) +1% +0.5% Rated voltage x 2.5 or max. overload voltage, whichever is lower, for 5 seconds
Resistance to Solder Heat +1% +0.5% 260°C +5°C, 10 seconds + 1 second, 350°C + 10°C, 3.5 seconds + 0.5 second

No lead-coming off

and loose terminals - Twist 360°C, 5 times

Terminal Strength

Rapid Change of Temperature +1% +0.5% -55°C (30 minutes)/ +125°C (30 minutes), 5 cycles
Moisture Resistance +5% +2.5% 40°C £ 2°C, 90 - 95% RH, 1000 hours, 1.5 hr ON/0.5 hr OFF cycle
Endurance at 70°C +3% +1.5% 70°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
No abnormality
Resistance to Solvent in appearance. . Ultrasonic washing with Isopropyl alcohol for 2 minutes.
Marking shall be Power: 0.3W/cm?, f: 28kHz, Temp: 35°C+5°C
easily legible.

Flame test: The test flame shall be applied and removed for each 15 seconds
respectively to repeat the cycle 5 times.

= Retardant Nfoﬂewdence Overload flame retardant: AC Voltage corresponding to 2, 4, 8, 16 and 32
ame Retardan o Ifa]flnmg or - times the power rating shall be applied for each 1 minute until disconnection
seli-tlaming occurs. However the applied voltage shall not exceed 4 times the maximum
operating voltage.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/14/23
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insulated jumper wires
KOA SPEER ELECTRONICS, INC.

—

features COMPLIANT

» Type J are molded

« Suitable for automatic machine insertion
» Marking: Type J are black, no marking

» Products meet EU RoHS requirements

leaded

)
<
0
£}

“
[0
0
<

dimensions and construction

) L ) | | b Dimensions inches (mm) It
! r i Type | L (ref)' D d (nom.) | standard
.004
/ d o 134700 | 067+.008| 020
E— w— / | w— 34%0Y) | (1.750.2) | (05 |1 18+ 118
m (30.0+3.0)
! Jijaz | 256202 | 09102 | 024
— (6.5£0.5) | (2.3%0,) (0.6)
Molded Resin Solder Plated —
Copper Wire

! Lead length changes depending on taping and
forming type.

ordering information

| 1/6Z | | c | | T52 | | A
I I I I
Type Termination Material Taping and Forming Packaging
J1/4Z C:SnCu T26, T52 A: Ammo
J1/6Z R: Reel

For further information on packaging,
please refer to Appendix C.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/10/22
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= \ J
'E=_= o A\ insulated jumper wires

KOA SPEER ELECTRONICS, INC.

applications and ratings

Part Maximum Ratgd Operating
Designation Allowable Current LB NP EUITE
Temperature Range
J1/6ZC 8A
+70°C -55°C to +125°C
J1/4ZC 10A
36 environmental applications
0g
0o
63 :
thd Derating Curve
0
12
J1/4Z
T A\
9 | 1\
» : J1/6Z N
g ¢ I AN
< I AN
o | Ll N\
| | \
0 | | A
-80 4.-40 0 40 480 1204 160
-55 70 125
Ambient Temperature
For resistors operated at an ambient temperature of 70°C or above, a
power rating shall be derated in accordance with the above derating curve.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/10/22
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KOA SPEER ELECTRONICS, INC. —

features COMPLIANT

 Suitable for automatic machine insertion
» Products meet EU RoOHS requirements

leaded

)
<
0
£}
“
[0
0
<

dimensions and construction

t->| T52 Dimensions inches (mm)

M Type H B (o3 w t (max.) |d nominal
—T——E—-—-—-—-—-—-—-—E— JL5 ('(?g)
w JL6 2.05+.039 | 2.54+.039 | .244+.02 | .2+.015 .098 .024
l (62.0£1.0) | (64.51.0) | (6.2%0.5) |(5.08+0.38) (2.5) (0.6)

- .031
JLs ©0.8)
I ] T26 Dimensions inches (mm)
Type H B C w t (max.) |d nominal
d .02
. v , o2 0.5)
L A - JL6 1.02 +-Og9 1.54+.039 | .244+.02 |.1972+.012| .098 .024
c | c (260 ;'1) (39.0£1.0) | (6.240.5) | (5.0£0.3) (2.5) (0.6)
H ' 70 031
B i (0.8)
applications and ratings
Part Designation Maximum Resistance Maximum Current Ratings Rated Ambient Temp. Operating Temp. Range
JL5 8 Amps
JL6 10mQ 10 Amps +70°C -55°C ~ +125°C
JL8 12 Amps
ordering information
| JL || 8 || c || T52 || A |
Type Nominal Diameter Teﬂ:::ﬂgf" Taping and Forming Packaging
5 (24 gauge) C:SnCu T26, T52 A: Ammo
6 (22 gauge) (Other termination
8 (20 gauge) styles available, contact
factory for options)

For further information on packaging,
please refer to Appendix C.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/11/22
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OA\ coat-insulated zero ohm resistors

KOA SPEER ELECTRONICS, INC.

—

features COMPLIANT
e Zero OHM resistors are the same shape
as the CFS1/4 and CF 1/4 series
» Type Z are conformal coated
* Suitable for automatic machine insertion
» Marking: Type Z are tan color, single black band identifier
» Markings: Ivory (Z16), venetian red (Z25)
» Products meet EU RoHS requirements

papes]

-
o
8
7
o
0
9
0

dimensions and construction

i L i | | Dimensions inches (mm) I
Y d ‘ Type | L(ref)’ |C(max)| D |d(nom.) |sStandard| Long
008
——— :va:I:u 716 |-126:008| 134 | 087 Tos | 018
(6.2402) | G4 | (1.7+62) | (045 | 551 Min.”|.787 Min.’
\I_/— ' (14.0 Min.)|(20.0 Min.)
795 | -240:.02 .091+.012
I(?sutlatlon Marking E?Slstlve cE:nd I\ﬁ_ad (6.140.5) 280 (2.340.3) 024
oating iim ap ire . el - 1
I (o3 | 725Y 228 (7.1) 087 +008 0.6) 1.18 T.le _
(5.8) 22404 (30.0330)

N — ! Lead length changes depending on taping and forming type.
2 Forming code S is applied for bulk type.
3 Long type is custom-made.

ordering information

| Z16 | | [ | | T52 | | A
[ [ [ [
Type Termination Material Taping and Forming Packaging
Z16 C:SnCu T26, T52 A: Ammo
Z25 R: Reel
Z25Y

For further information on packaging,
please refer to Appendix C.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/10/22
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Z

coat-insulated zero ohm resistors

O\

KOA SPEER ELECTRONICS, INC.

applications and ratings

Minimum .
Desil;'\r;tion R’I:;:?:; W:zli':eslf:r':rdi?ng Resistance A':1al:ieednt Tgrg::g?u%e
Voltage Temperature Range
Z16 1.5A 300V
Z25 2.5A 500V 20mQ or less +70°C -55°C to +155°C
225Y 15A 500V

0
(8
environmental applications E:B
o0
83
Derating Curve £
15 I 725Y N
1 I | ]
I HAN
o I L\
g | AN
£
< I I
I I
. 725 \\
0 I 716 I ~_\
-80 “-40 0 40 480 120 “160
55 70 155

Ambient Temperature

For resistors operated at an ambient temperature of 70°C or above, a
power rating shall be derated in accordance with the above derating curve.

Performance Characteristics

Parameter
Resistance

Requirement Test Method JIS C5201-1
Measuring points are 10mm = 1mm from the end cap

260°C + 5°C, 10 seconds + 1 second, 350°C + 10°C,
3.5 seconds + 0.5 second

(Pulling Test) Z16: 5N, 30 seconds, Z25: 10N, 30 seconds
(Twist Test) 360°, 5 times
(Bending Test) 5N, 90°, 2 times (Z16: 2.5N)

-55°C (30 minutes) / +125°C (30 minutes), 5 cycles
40°C +2°C, 90-95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
70°C £2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle

Isopropyl alcohol with ultrasonic cleansing for 2 minutes
Power: 0.3W/cm?, f: 28kHz, Temperature: 35°C + 5°C

) 20mQ or less
Resistance to Solder Heat

Terminal Strength No mechanical damages

Rapid Change of Temperature
Moisture Resistance
Endurance @ 70°C

20mQ or less

No visible damages to protective
coating and marking

Solvent Resistance

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/10/22
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OA\ coat-insulated precision fixed

KOA SPEER ELECTRONICS, INC. metal film leaded resistor
E0SR
features ROH
* High precision resistors with resistance COMPLIANT

tolerance £0.1% and T.C.R. £5x10°%/K
* Suitable for automatic machine insertion
» Products meet EU RoHS requirements
» Excellent long term stability in resistance values

dimensions and construction

Dimensions inches (mm)

L f I o
D Tnmmmg Lme Ceramlc Core Type L (ref.) D d :
.250+.04 | .091+.02

d RNS1/8 | “64+1) | (2.3+0.5)
Pf:DCIZI 374+.04 | .138+.02 024
' 8 ' RNS1/4 (9.5+1) (3.5+0.5) (0.6) 1.496
531+.04 | .138+.02 (38)
= — RNS1/2 | “13511) | (3.540.5)

Insulation Re5|st|ve EIectrode Lead .610+.04 | .216+.02 .031
Coating Film Cap Wire RNS1 (15.5%1) | (5.5+0.5) (0.8)

* Lead length changes depending on taping and forming type.

ordering information

[ rRNs | | 1/8 | [ E | | C | | T52 | | R | | 1001 | | F |
I I i i i I I I
Power Termination Taping and . Nominal
Type Rating TCR. Material Forming Packaging Resistance Tolerance
1/8: 0.125W Y: £5 C:SnCu 1/8: T26, T52, A: Ammo 3 significant B: £0.1%
1/4: 0.25W T: £10 VT*, VTP, VTE* R: Reel figures + 1 C:+0.25%
1/2: 0.5W E: 425 1/, 1/2: T52 Nil: Box multiplier D: £0.5%
11w C: 450 1: 7521 R indicates F: +1.0%
. = decimal on T
value <100Q

* +5 ppm/°C and +10ppm/°C options are not available in radial taping.

For further information on packaging, please refer to Appendix C.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 6/4/25
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S RNS
'=:_= o A\ coat-insulated precision fixed

KOA SPEER ELECTRONICS, INC. metal film leaded resistor

applications and ratings

Resistance|Resistance|Resistance|Resistance| Absolute | Absolute | Minimum .
Part Power (T'cn:]'ﬁé) Range Range Range Range | Maximum | Maximum | Dielectric A?nag:ee%t OQI%:umg
Designation| Rating pﬁnax E-24, E-192|E-24, E-192|E-24, E-192| E-24, E-96 | Working | Overload |Withstanding| 10 Ranpé
© | (B£0.1%) | (C0.25%) | (D+0.5%) | (F£1.0%) | Voltage | Voltage | Voltage P- 9
Y: 5 100Q2 - 100kQ2 | 100Q2 - 100kQ2 | 1002 - 100kQ2 | 1002 - 100kQY 25°C to
T +10 |100Q - 200kQ | 100Q - 200kQ | 100Q - 200kQ | 100Q - 200kQ +85°C
e 0125w E: +25 |5.1Q-750kQ|5.1Q-1.62MQ| 02Q-2MQ | 0.2Q - 2MQ 200v 40ov 500v
C: 450 |5.1Q-750kQ |5.1Q-1.62MQ| 0.2Q-2MQ | 0.2Q-2MQ
E: 425 | 510-1MQ | 51Q0-2MQ | 02Q-2MQ | 0.2Q-2MQ
RNSLA L C: 50 510Q-15MQ | 51Q-2MQ |0.2Q-5.1MQ | 0.2Q - 5.1IMQ 2y S0 iy +70°C -55°C
E: +25 |[51Q-15MQ| 51Q-2MQ |0.2Q-2.4MQ|0.2Q - 4.7MQ +lg%oc
RNS1/2 | 0.50W 300V 600V 700V
C:+50 | 51Q-2MQ |51Q-24MQ|0.2Q-51MQ |0.2Q-5.1MQ
E: 425 | 510-2MQ |5.1Q-24MQ|0.2Q-5.1MQ | 0.2Q - 5.1MQ
R = C: +50 5.1Q-24MQ [ 5.1Q - 24MQ | 0.2Q - 5.1MQ | 0.2Q - 6.8MQ <D e L0
environmental applications
Derating Curve
@ O
1001 I
| | F\
T N\
) \ @)
= e IN
& 0 | N\
ie]
2 o] 1 | AN
] | \
“ ol I | |© N
| | | \ Nl| o1cr: v @sxto-6), T 1051090
| | | @ T.C.R.: E (25x10-6/K), C (+50x10°/K)

0
-60% -40 420 0 20 40 60“80* 100 120 140 160*
-55 -25 70 85 165

Ambient Temperature
o)

For resistors operated at an ambient temperature of 70°C or above, a power rating shall be derated in accordance with the above derating curve.

Performance Characteristics

Requirement AR +(% + 0.05Q)
Parameter Limit Typical Test Method
. Within specified o
Resistance tolerance — 25°C
TCR. W'”"? épsc'f'ec’ — Y, T: +25°C/+65°C; E, C: +25°C/+125°C
Overload (Short time) +0.25% +0.15% Rated voltage x 2.5 or max. overload voltage, whichever is lower, 5 seconds
Resistance to Solder Heat +0.2% +0.075% 350°C + 10°C, 3.5 seconds + 0.5 second
Rapid Change of Temperature +0.2% +0.075% -55°C (30 minutes), +85°C (30 minutes), 5 cycles
Moisture Resistance +0.75% +0.5% 40°C + 2°C, 90 - 95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
Endurance at 70°C +0.5% +0.35% 70°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 6/4/25
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RCR

anti-surge power type leaded resistor

——

= O\

KOA SPEER ELECTRONICS, INC.

features

« Excellent anti-surge characteristics

* Stable characteristics of moisture resistance
up to high resistance range

* RCR50 +(1MQ - 12MQ), RCR50EN (1MQ - 12MQ) and
RCR60 (1MQ - 12MQ) are discharge resistors recognized
by UL1676 and c-UL(CSA-C22.2 No.1-M94)

* RCR25EN (100kQ~33MQ), RCR50EN (100kQ - 33MQ) and
RCR60 (100kQ - 56MQ) is approved by EN6234-68-1 G.10 safety

* Products with lead-free terminations meet EU RoOHS
requirements. EU RoHS regulation is not intended for
Pb-glass contained in electrode, resistor element and glass.

« Surface mount style “N” forming is suitable for automatic mounting

COMPLIANT

dimensions and construction ol e AT EhEs G
Type L C (max.)| t (max.) D d (nom.) I*
- ' : ' 126£.008| .134 067 08| 018
t>| [« Trimming Line — Ceramic Core >{|«t RCR16 |55 y — i
a g=neT J/\" (3210.2) | (34) (17702) | (043)
D "! RCR25 |.248+02 | .28 | .098+02 | .024
¥ 7y RCR25EN| (6.3+0.5) (7.1) (2.5£0.5) (0.6)
? RCR50(+)| .374+.039
| | RCRSOEN| ©.5+1.0) 118 138+.016 028 787 Mi
) - ) 138+ . . in.
Marking Prestive  &n0 | Wad ReReo | 274 | T (30) | 35504 | (07) |20.0 Min,)
Flame Retardant Coating (9.5 *_5_3)
c RCR75 |472t039 118 | .457+02 | .031
* Lead length changes depending on taping and forming. (121.0) (30 4 0+0053)9 08
:
RCR100 | 610£039| 218|236 06| 031
ordering information (15.541.0) GO 1oy | ©8
| ReR | | 50 | | EN | | c | | T52 | | A | | 105 | | J |
I I I I I I I I
Power Safety Appr. Termination . . . Nominal
Type Rating Marking Material Taping and Forming Packaging Resistance Tolerance
RCR 16: 0.25W RCR50+: + C:SnCu RCR16: M5F, T26, T52 A: Ammo 2 significant F: +1%
25: 0.25W RCR25, RCR25EN: M10F, . figures + 1 :
0: 0.5W RCR25E.N, 126 182 R: Reel multiplier for +5% J. 5%
Y RCRS50EN: EN . TEB: Plastic anifi
60: 1W . RCR50(+, EN): L15A, 3 3 significant
75 oW Blank: Others M15F, T52 embossed: figures + 1
100: 3W RCR60: L15A, M15F, T52 N forming multiplier for +1%
RCR75: L15A, N17, T52
. . . RCR100: L20A, L25A,
applications and ratings M20E, N20, T521, T631
Yo Minimum Resistance Resistance Absolute Absolute Operating
_Part ; Rating Plelectrl_c Range Range Maxm]um Maximum Temperature
Designation @ 70°C Withstanding E-24, E-96 E-24 Working Overload R
Voltage (F£1%) (J£5%) Voltage Voltage 9
RCR16 0.25W 300V 100kQ - 5.1MQ | 100kQ - 5.1MQ 500V 1000V
RCR25 DC 1600V DC 2000V
RCR25EN 0.25W 700V 100kQ - 9.1MQ | 100kQ - 33MQ AC 1150V AC 1500V
3.3Q - 910kQ 2000V 2500V
RCR50 0.5W 700V 3.3Q - 910kQ
13MQ - 33MQ 2000V 2500V
RCR50+ 0.5W 700V IMQ-9.IMQ | 1MQ - 12MQ 2000V 2500y | O5°C10+1S5°C
RCR50EN 0.5W 700V 100kQ - 9.1MQ | 100kQ - 33MQ 2000V 2500V
RCR60 1.0W 700V 100kQ - 9.1MQ | 100kQ - 56MQ 4000V 5000V
RCR75 2.0W 700V 100kQ - 9.1MQ | 100kQ - 100MQ 5000V 5000V
RCR100 3.0W 1000V 100kQ - 9.1MQ | 100kQ - 51MQ 5000V 5000V

For further information on packaging, please refer to Appendix C.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.
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KOA SPEER ELECTRONICS, INC.

environmental applications

Derating Curve
100

A

80

40

% Rated Power

20

[
I
I I
I I
I I
I I
I I
I I

N

0
-804 40 -20 0 20 40 60480 100 120 140 4160
55 70 155

Ambient Temperature
(°C)

For resistors operated at an ambient temperature
of 70°C or above, a power rating shall be derated

anti-surge power type leaded resistor

Notice of Surge Load

Surge withstanding load voltage for the resistors cannot be guaranteed when the
undermentioned 4 items get to a remarkable overload in comparison with the
conditions shown by surge withstanding voltage in Anti-surge characteristics.
Please contact KOA in advance if such a case is anticipated.

1. Peak voltage to be applied ‘L‘

2. Pulse width
3. Conditions of protecting insulation around the resistor g 506 { zzAbout 5mm

4. Situation of proximity conductivity object
. L Metal Wire
For example: In the figure, a metal wire is placed

less than 5mm away from the resistor body, there is such a case that causes an
electric discharge by a surge load 10kV and then destroys the outer coating.

Approvals Awarded

in accordance with the above derating curve.

Performance Characteristics

T

(]

UL1676 & c-UL _ |EN62368-1 1

Type |(CSA-C22.2No.1-M94)|  G.10 g
RCR25EN — o
RCR50+ —
RCR50EN O(1MO~12MQ) ]
RCR60 o

Requirement AR *(% + 0.05Q)
Parameter Limit Typical Test Method
Resistance Within regulated tolerance — Measuring points are 10mm = 1mm from the end cap
Type T.C.R. Resistance Range
RCR16 +200ppm/°C | 100kQ - 5.1MQ
RCR25 (EN)| +350ppm/°C | 100kQ - 33MQ
+500ppm/°C 3.3Q - 91kQ
RCR50 (+) PP
T.C.R. +350ppm/°C | 100kQ - 33MQ — +25°C/+125°C
RCR50EN | #350ppm/°C | 100kQ - 33MQ
RCR60 +350ppm/°C | 100kQ - 56MQ
RCR75 +350ppm/°C | 100kQ - 100MQ
RCR100 +200ppm/°C | 100KQ - 51IMQ
Overload 1% 0.5% Ra_ted volta}ge x 2.5 or maximum overload voltage,
whichever is lower, for 5 seconds
Resistance to Solder Heat 1% 0.5% 260°C + 5°C, 10 seconds + 1 second or 350°C + 10°C,
3.5 seconds * 0.5 seconds
Terminal Strength No mechanical damage — Twist 360°, 5 times
Rapid Change of Temperature 1% 0.5% | -55°C (30 minutes)/+155°C (30 minutes), 5 cycles
40°C + 2°C, 90-95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
Moisture Resistance 5% 2.5% | RCR16, 25, 50 (+), 60 : Rated Voltage RCR75, 100 :
Power Ratingx0.1
o 70°C £ 2°C, 1000 hours, Rated Voltage, 1.5 hr ON,
Endurance @ 70°C 5% 2.5% 0.5 hr OFF cycle
) No abnormality in appearance. o Isopropyl alcohol with ultrasonic washing, 2 minutes
Resistance to Solvent Markings shall be easily legible. Power: 0.3W/cm?, f: 28kHz, Temperature: 35°C + 5°C
Discharge test: 2kV - 10kV, 0.01uF capacitor discharge
pulse, 10 times (1 pulse/5 seconds maximum)
Type |RCR16|:2S%%, | RCRB0, RCR50+ |ROR60, RCR7S
+ \ :
ype RCR25EN ) RCR100
) . . . 3.3Q - 6.2Q: 10kV
Surge Withstanding 10% 2.5% ronieg 6.80 - 100 7KV
pplie _ .
Voltage 2kV | 3kV [11Q - 9.1kQ: 5kV 10kV
10kQ - 91kQ: 7kV
100kQ - 33MQ: 10kV
EN60065 Test 20% . Discharge test: 10kV, 1000pF capacitor discharge pulse,
(RCR50EN, RCR60 only) 0 50 times (1 pulse/5 seconds maximum)

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.
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KOA SPEER ELECTRONICS, INC.

high voltage high resistance thick film resistors

——

features COMPLIANT

» Miniature construction can endure to high voltage
and high power
» Excellent in anti-surge characteristics
* Wide resistance range of 500kQ - 10GQ and small T.C.R.

» Product meets EU RoHS requirements. EU RoHS
regulation is not intended for Pb-glass contained in
resistor element and brass cap.

Dimensions inches (mm)
dimensions and construction S _ = 2l ezl :
GS 1/4 .248+.039 .091+.020 .026
L ' I | (6.3+1.0) (2.3+0.5) (0.65)
Trimming Line — Ceramic Core GS 1/2 .374+.039 .138+.024
T —/-\ (9.5+1.0) (3.5+0.6) 031
D d Gs 1 .591+.059 177+.039 0.8)
[ LTy T X (15.0£1.5) (4.5+1.0)
.945+.059
PN | . (24.041.5)
- 2.05+.079 1.50+.118
Rosistive E'gg‘mde Lead e (52.042.0) (38.0+3.0)
. . 2.99+.079
Insulation Coatin GS 5

9 (76.0£2.0) 311+.039 039

3.82+.118 (7.941.0) (1.0)
GS7 (97.043.0)
4.61+.118
GS 10 (117.0+3.0)
5.39+.118
Gs 12 (137.0+3.0)

Derating Curve

Surface Temperature Rise

100 140
I GS12
| :\ 120 GS10—]
N ! < gt
g | | e 883 |
Ry [ E g S
2 I P A GS1/2
s 5
2 i _ _ Wy
X | For resistors operated at an ambient temperature g ~
208 [ of 25°C or above, a power rating shall be derated F 20 —
ol | in accordance with the above derating curve. o
-60* 40 20 O 20* 40 60 80 100 120* 140 0 20 40 60 80 100
-55 25 125
Ambient Temperature % Rated Power
(°c)
ordering information
| GS | | 1/2 | | L | | G | | 106 | | J
I I I I I I
T Power TCR Termination Nominal Resistance
YRE Rating el Surface Material Resistance Tolerance
1/4: 0.25W D: #100 C:SnCu +2%, 5%, +10%: D:+0.5%
1/2: 0.5W L: +200 2 significant figures F: +1%
1 1W + 1 multiplier G +2%
2 oW +0.5%, +1%: J +5%
3 3W 3 significant figures o )
: + 1 multiplier K: £10%
5: 5W
7:TW
10: 10W ) ) ) )
12: 12W For further information on packaging, please refer to Appendix C.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 10/28/21
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= A high voltage high resistance thick film re

KOA SPEER ELECTRONICS, INC.

applications and ratings

sistors

Part Power T.C.R. Resistance Range (Q) Max. Max. Impulse Rated |Operating
Designation | Rating (ppm/°C) E-24 & 25, 50x10" Working | Overload |Withstand| Ambient |Temperature
Max. (D£0.5%) | (Ft1%) | (G£2%) | (J£5%) | (K£10%) Voltage | Voltage | Voltage |Temperature| Range
D: £100
GS1/4 | 0.25W L 2200 500K-20M 500K-100M | 500K-100M | 500K-100M|  0.5kV 1kv 1.25kV
D: £100 500K-200M [500K-200M |500K-200M L T AT
Gs1/2 0-5W L: 200 500K-500M 500K-500M |500K-500M ’
D: £100 500K-500M|500K-500M|500K-500M
GS1 1w 3kVv 4.5kvV 6kV )
L: +200 500K | DOOK-1G | 500K-5G | 500K-5G T B
D: £100 -100M  |500K-500M [500K-500M|500K-500M .“U’ ']
GS2 2w 500K-50M 5kV 7.5kV 10kV gl
L: 200 500K-1G | 500K-5G | 500K-5G o0
. -0
D: £100 500K-500M|500K-500M|500K-500M -55°C <
GS3 3W 15kV 20kV 30kV +25°C to
L: +200 500K-1G |500K-10G [500K-10G +125°C
D: £100 500K-500M | 500K-500M | 500K-500M
GS5 5W 20kV 30kV 40kV
L: 200 500K-1G |500K-10G|500K-10G
D: +#100 | 1M-50M | 1M-100M | 1M-500M | 1M-500M | 1M-500M
GS7 ™™ 30kV 40kV 50kV
L: 200 [500K-50M|500K-100M| 500K-1G |500K-10G|500K-10G
D: £100 [ 1M-50M | 1M-100M | 1M-500M | 1M-500M | 1M-500M
GS10 10W 35kV 50kV 60kV
L: 200 |500K-50M [500K-100M | 500K-1G |500K-10G|500K-10G
D: £100 | 1IM-50M | 1M-100M | 1M-500M | 1M-500M | 1M-500M
GS12 12w 40kV 60kV 70kV
L: 200 [500K-50M |500K-100M | 500K-1G |500K-10G|500K-10G
environmental applications
Performance Characteristics
Parameter Requirement AR % Test Method
Resistance Within regulated tolerance 25°C
T.C.R. Within specified T.C.R. +25°C/125°C

Overload (Short time)

2%: T.C.R. 200x10°/K
0.5%: T.C.R. 100x10°¢/K

Rated voltage x 2.5 (GS1/4, GS1/2), rated voltage x 2 (GS1-GS12)
or Max. overload voltage, whichever is lower for 5 seconds

Resistance to Solder Heat

2%: T.C.R. 200x10°/K
0.5%: T.C.R. 100x10°¢/K

350°C * 10°C, 3 seconds + 0.5 seconds or 260°C + 5°C,
10 seconds + 1 second

Rapid Change of Temperature

2%: T.C.R. 200x10°/K
0.5%: T.C.R. 100x10°/K

-55°C (30 minutes)/ +125°C (30 minutes), 5 cycles

Moisture Resistance

5%: T.C.R. 200x10°/K
2%: T.C.R. 100x10°¢/K

40°C, 90% - 95%RH, 1000h

Endurance @ 25°C

3%: T.C.R. 200x10°/K
2%: T.C.R. 100x10°¢/K

25°C, 1000 hours
1.5 hr ON/0.5 hr OFF cycle

Voltage Coefficient

+50x10%/V: T.C.R. 200x10°/K
+10x10°/V: T.C.R. 100x10°/K

GS1/4, 1/2 only, Rated voltage or max. working voltage,
whichever is lower and 1/10 of its voltage

Voltage Characteristics

5%: T.C.R. 200x10°/K
3%: T.C.R. 100x10°/K

GS1 - 12, Rated voltage or max. working voltage,
whichever is lower and 1/10 of its voltage

Resistance to Solvent

No evidence of damage to protective
coating and marking

Soaking in IPA for 1 minute and brushing 10 times -3 cycles -
liquid temperature 25°C +5°C

Impulse Withstand Voltage

No abnormality in appearance
and flash-over

An impulse voltage shall be applied 5 times at an interval of 1 minute

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.
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PCF

KOA SPEER ELECTRONICS, INC.

features

» KOA original bulk ceramic resistors
» Flame retardant coating (Equivalent of UL 94 V-0)
 Excellent in in-pulse and inrush current characteristics
* Non-inductive resistors

» Products meet EU RoHS requirements
« Higher reliability against disconnection compared

to wirewound resistors and film resistors

dimensions and construction

* AEC-Q200 Tested

ceramic resistors for anti pulse surge

—

COMPLIANT

c Dimensions inches (mm)
' er Type L |c(max)| D |d(mom)| F
Electrode PCF1/2 | -354£.039 437 .138+.02 .028 1.18+.118
Resistivle Body (9.0+1.0) (11.1) (3.540.5) 0.7) (30.0+3.0)
I = PCF1 0.65+.039 .748 .217+.039
- (16.5+1.0) (19.0) (5.5+1.0) .031 1.50+.118
' pcpa | 748:030| 886 |.276x039| (0¥ | (80130
I Lead (19.041.0) (22.5) (7.0£1.0)
Coating  Marking Electrode | Wire * Lead length changes depending on taping type
Cap
3 L L D
[ I I o |
ordering information
| PCF | | 1 | | c | | T631 | | R | | 103 | | K
I I I I I I I
T Power Termination Tapi Packagi Nominal Tol
ype Rating Material & 2ERay g Resistance ClERES
PCF 1/2: 0.5W C: SnCu 1/2: T52 R: Reel 2 significant K: £10%
11w 1: T631 figures + 1 M: +20%
2: 2W 2: T631 multiplier
taping
Axial Taping For further information on packaging,
Type T52 T631 please refer to Appendix C.
PCF1/2 O —
PCF1 — O
PCF2 —_ Q Contact us for lead forming details.

applications and ratings

Part Power | Resistance Range (Q) TCR Maximum | Maximum | Dielectric | Rated | Operating
o . Rating . . Py Working | Overload |Withstanding| Ambient| Temp.
Designation @ 70°C K'Ei::g% M'Ei_ZGO% (x10°/K) Voltage Voltage Voltage Temp. Range
PCF1/2 05W | 4.7 - 100K | 4.7 - 100K ‘ggg - '1153885 f{%ﬁiit%% 200V 400V
00 - 1ann. 500V -40°C
PCF1 1.0W o0~ 1800: 1000=R<K® | 300v 600V LA .- 908
3.3-390K | 3.3 - 330K | 990 ~ -2000: 100kQ<R<200kQ
e 20w -900 ~ -2200: 200kQ=R<390kQ| 400V goov 7oov

Rated Voltage = VPower Rating x Resistance Value or Maximum Working Voltage, whichever is lower.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.
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. PCF
VE=—=OA\ ceramic resistors for anti pulse surge

KOA SPEER ELECTRONICS, INC.

environmental applications

Derating Curve One-Pulse Limiting Electric Power
100 N £100,000
80 I § ‘
] I &£ 10,000
; I .g T ) T § — —— |
& 60 ] . B3
E | For resistors operated at an g 1,000
S0 0 ambient temperature of 70°C 2
= | or above, a power rating shall £ 100 2C
% | be derated in accordance with 3 i
o I the derating curve. 3 10 112G
-60 -40 -20 0 20 40 60 ‘080 100 120 140 160 180 200 % =
7 2 il
Ambient Temperature o 1 [T (1]
(C) 0.1 1 10 100 1000 5 &
Pulse Duration (ms) 0 B
Please ask us about the resistance characteristic of E-Q
continuous applied pulse. The pulse endurance values (] %
are not assured values,so be sure to check the products <
on actual equipment when you use them.
Performance Characteristics
= ] Requirement AR *(% + 0.05Q) Test Method
arameter Limit Typical est Metho
Resistance Measurement voltage
Resist Within regulated o 3.30=<R<10Q 0.3V 25°C
esistance to tolerance 10Q=<R<100Q 1.0V
100Q=<R=<390kQ 3.0V

-500~-1300:3.3Q<R<10Q
-600~-1500:100Q<R<100Q
-700~-1800:100Q=<R<1kQ o o o o o °
TCR -900~-1900:1kQ<R<100KQ — +25°C/-40°C, +25°C/+75°C and +25°C/+125°C
-900~-2000:100kQ<R<200kQ

-900~-2200:200kQ<R<390kQ

Voltage Coefficient

(Apply for over 1kQ) 0~-0.2%N — Rated voltage and rated voltage x 10%

Overload 2% 0.4% Rated voltage x 2.5 or maximum overload voltage for 5s, whichever less

The resistor mounted to the test circuit as below is applied with high voltage
impulse 10,000 cycles.

Performance
Requirements A
Type Test Voltage R‘l(% +0.05Q)
10kV:4.7Q<R<10kQ 5
PCF1/2 | 10kV:10kQ<R<33kQ 10 brotect swisec 82}:
o rotection sec
Resistance to pulse tlf]efe_r thot the table on — 10kV:33kQ=R<100kQ 25 resistor
erg 4kV:10kQ=R<100kQ 5 be .
2 — X
14kV:3.3Q0<R<30kQ 5 (Max_puise | CT1000PF <2 i ation ofl)
PCF1 |14kV:30kQ<R<390kQ 10 voltage)
7kV:30kQ<R<390kQ 5 =
20kV:3.3Q<R<10kQ 5
PCF2 |20kV:10kQ=R<390kQ 10
11kV:10kQ<R<390kQ 5
Resistance to soldering heat 2% 0.8% 350°C+10°C, 3.5s%0.5s
Rapid change of temperature 2% 0.4% -40°C (30 min.)/+85°C (30 min.), 5 cycles
Moisture resistance 5% 0.6% 40°C+2°C, 90%~95%RH, 1000 hours, 1.5h ON/0, 5h OFF cycles
Load life 5% 0.4% 70°C+2°C, 1000h, 1.5h ON/O, 5h OFF cycles
No abnormality in R . . . .
Resistance to Solvent appearance. Marking — Dipping in IPA or Xylene for 3 minutes and leaving for 10 minutes after removing drops,

then brushing 10 times.

shall be easily legible.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/04/24
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KOA SPEER ELECTRONICS, INC.

features

ceramic resistors for anti pulse surge

—

COMPLIANT

» KOA original bulk ceramic resistors

 Excellent in anti-pulse resistance, inrush current and
active discharge characteristics

« Higher reliability against disconnection compared
to wirewound resistors and film resistors

» Products meet EU RoHS requirements
* Non-inductive resistors
* AEC-Q200 Tested

dimensions and construction

Inner
Resistive Electrode

Body / Electrode
Cap ul
—x\}( S
i Lead

‘ W|re

Marklng

Coatlng—fo_\ \. N
3mm Max. L_,

L L

Derating Curve

100
I\

©
o

[}
=]

N
S

ambient temperature of 40°C

or above, a power rating shall be
derated in accordance with the
derating curve.

% Rated Power

|
I
|
: For resistors operated at an
|
|
|

N
=)

0
-60 -40 -20 0 20 4‘0 60 80 100 120 140 160 180 200

Ambient Temperature
(°C)

ordering information

Dimensions inches (mm)
Type L D d (nom.) I*
433+.039 | .138+.039
HPC1/2 | (17 0:2.0) | (3.5:1.0)
630+.039 | .177+.039
HPC1 | 116.0:2.0) | (4.5+1.0) | .031
npcz | 827+039 | 197030 | (08
(21.0+£2.0) | (5.0+1.0) 1.50+.118
1.02+.039 | .236+.039 (38.0+3.0)
HPC3 | (56:02.0) | (6.0+1.0)
1.50+.039 | .276+.039
HPC4 | '356:20) | (7.041.0) | .039
(1.0)
1.73+.039 | .295+.039
HPCS | 140:2.0) | (7.541.0)

* Lead length changes depending on taping type

One-Pulse Limiting Electric Power

One-Pulse Limiting Electric Power (W)

1,000,000 ==

10
Pulse Duration (ms)

100 1000

Please ask us about the resistance characteristic of
continuous applied pulse. The pulse endurance values
are not assured values, so be sure to check the products
on actual equipment when you use them.

| HPC | | 1 | | © | | T631 | | R | 103 | | K |
[ [ [ [ [ [ [
T Power Termination Tapi Packagi Nominal Tol
ype Rating Material 2RI ackaging Resistance olerance
HPC 1/2: 0.5W C: SnCu See Table A: Ammo 2 significant K: £10%
1: 1w Below R: Reel figures + 1 M: £20%
2: 2W Nil: Box multiplier
3:3W
4: AW
5: 5W
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 10/30/24
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KOA SPEER ELECTRONICS, INC.

HPC

taping
Axial Taping
Type T52 T631
HPC1/2 O —
HPC1 — O

applications and ratings

ceramic resistors for anti pulse surge

Contact us for lead forming details.

For further information on packaging,
please refer to Appendix C.

Power Resistance Range (Q) Maximum | Maximum Rated Operating
De siZ?'lr;ti - Rating K: +10% M: +£20% (I,i%;l;'() Working Overload Ambient Temp.
@ 40°C .E-1 2 : E_-6 Voltage Voltage Temp. Range
HPC1/2 0.5W 200V 400V
-500 ~ -1300: 3.3Q<R<10Q 3 .
LIRS U -600 ~ -1500: 10Q<R<100Q S 600V Jorc 8 9
HPC2 2.0W -700 ~ -1800: 100Q<R<1kQ 400V 800V . i 9
10 - 390K | 3.3-330K +40°C to 2
HPC3 3.0W -900 ~ -1900: 1kQ<R<100kQ 450V 900V +200°C - nL)
-900 ~ -2200: 200kQ<R<390kQ
HPC5 5.0W 550V 1100V
Rated voltage = ,/Power Rating X Resistance Value or Max. working voltage, whichever is lower
environmental applications
Performance Characteristics
- . Requirement AR *(% + 0.05Q) Test Method
arameter Wit Typical es etho!
Resistance Measurement voltage
Resist Within regulated o 3.3Q=<R<10Q 0.3V 25°C
esistance to tolerance 100=<R<1000 1.0V
100Q=<R=<390kQ 3.0V
-500~-1300:3.3Q=<R<10Q
-600~-1500:10Q<R<100Q
TCR R | — +25°C/-40°C and +25°C/+125°C
-900~-2000:100kQ=R<200kQ
-900~-2200:200kQ<R<390kQ
Voltage Coefficient 0~-0.2%/V (HPC1/2)
(Apply for over 1kQ) 0~0.1%N (HPC1) — Rated voltage and rated voltage x 10%
0~-0.05%/V (HPC2,34,5)
Overload 2% 0.4% Rated voltage x 2.5 or Max. overload vol., whichever is lower, for 5s.
The resistor mounted to the test circuit as below is applied with high voltage
impulse 10,000 cycles.
Performance
Type Test Voltage RReg(l‘J,/Lrirg%r;tg)
8KkV:3.3Q<R<30kQ 5
HPC1/2 | 8kV:30kQ=R<390kQ 10
5KV:30kQ=R<390kQ 5 i S secoN
Resistance to pulse tRhZﬂ?irgtl?t the table on — 15kV:3.30=R<30kQ 5 P{g;?gc',?" i 1 sec OFF
HPC1 |15kV:30kQ<R<390kQ 10 Rx
7kV:30kQ=R<390kQ 5 (Testegna o) | C=1000PF > (HPC:In
25kV:3.3Q<R<30kQ 5 9 insulation oil)
HPC2 |25kV:30kQ=R<390kQ 10
15kV:30kQ<R<390kQ 5 7
HPC3
HPC4 |25kv 5
HPC5
Resistance to soldering heat 2% 0.8% 350°C+10°C, 3.5s%0.5s
Rapid change of temperature 2% 0.4% -40°C(30min.)/+85°C(30min.), 5 cycles
Moisture resistance 5% 0.6% 40°C+2°C, 90%~95%RH, 1000 hours, 1.5h ON/0, 5h OFF cycles
Load life 5% 0.4% 40°C+2°C, 1000h, 1.5h ON/0, 5h OFF cycles
No abnormality in T . ] ’ ;
Resistance to Solvent appearance. Marking — algrll)lg?ulsnhilr?Af(; ii(%/qlgge for 3 minutes and leaving for 10 minutes after removing drops,
shall be easily legible. 9 :
High Temperature Exposure 5% 1.7% +200°C, 1000 hours

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

10/30/24
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KOA SPEER ELECTRONICS, INC. -

features COMPLIANT
* Suitable for noise suppression of engine
ignition system
* Reliable in pulse/transient applications
» Products meet EU RoHS requirements
* AEC-Q200 Tested

papes|

-
o
L
7
o
0
9
[

dimensions and construction

| L | Size Dimensions inches (mm) Cap
f Lc | o Code L Lc (min.) D Material
CPENI2 | (107:05) | (54) | (Gos0D)
D | oPONI | (iooine) | ise | (475:03) |Fe(NICuplating
1|' 4| OPONAN | (5306 | dre | rsios)
S BB B cavans | JR0L0%S | 5 | TS | v
crons | (A0 | | RSN [retswoupaing

ordering information

| CPCN | | 2N | | 5 | | 502 | | M
T Power Rating Cap Material Nominal Tol

Yl Symbol Symbol Resistance RlErEmEE
1/2: 0.5W S: SUS304 2 significant figures M: £20%
1: 1.0W Nil: Fe (plating) + 1 multiplier
2N: 1.5W
3:2.0W

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 2/28/25
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KOA SPEER ELECTRONICS, INC.

applications and ratings

fixed ceramic melf resistor

T Power Nominal Resistance T.C.R. 'V'ax'"?“m Maximum Ratgd Operating
ype Rating Resistance Tolerance (Ppm/°C) Working Overload Ambient Temperature
Voltage Voltage Temperature Range
CPCN1/2 0.5W 1kQ, 5kQ, 86V 215V
CPCN1 1.0W 10kQ, 15kQ 122V 305V 40°C
CPCN2N 1kQ, 2kQ, 5kQ, M: £20% -1200+£300 +40°C to
CPCN2NS 15w 10kQ, 15kQ) 150v 375V +200°C
CPCN3 2.0W 15kQ 173V 432V
Rated Voltage = VPower Rating x Resistance Value or Maximum Working Voltage, whichever is lower.
environmental applications
Derating Curve
100
N
80 N
© \
2 \
g 60 \
=}
] \
840 \\
N N For resistors operated at an ambient
20 N temperature of 40°C or higher, the power
rating shall be derated in accordance
0 with this derating curve.
-60 -40 -20 0 20 40 60 80 100 120 140 160 180 200
Ambient Temperature
Performance Characteristics
Requirement A R +(%+0.05Q)
Parameter Limit Typical Test Method
Withi lated Resistance Measurement Voltage
) ithin regulate o
Resistance tolerance — 1kQ, 2kQ, 5kQ 10V 25°C
10kQ, 15kQ 30V
T.C.R. -1200+300ppm/°C — +25°C/-40°C and +25°C/+125°C
Voltage Coefficient 0~ -0.2%/V — Rated voltage and rated voltage x 10%
Overload 2 0.3 Rated voltage x 2.5 or max. overload voltage for 5 seconds, whichever is less
] ] - Continuous 250h high voltage pulse on the test circuit (Refer to JIS D5111)
Load Life at High Voltage Pulse 30 CPCN1/2, CPCN1 in insulation o
Type Holding Distance Time Force
hanical CPCN1/2 5.0 + 0.2mm
Resistor Body Strength No mechanica — CPCNL 9.0 £ 0.3mm 98N (10kgf)
damages 10 seconds
CPCN2N/2NS
12.3 £ 0.3mm
CPCN3 490N (50kgf)
Rapid Change of Temperature 5.0 — -55°C (15 minutes), +155°C (15 minutes), 500 cycles
Moisture Resistance 5.0 0.9 40°C + 2°C, 90 - 95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
Load Life 5.0 0.7 40°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
Low Temperature Operation 5.0 0.7 -40°C, 24 hours
High Temperature Exposure 5.0 2.0 +200°C, 1000 hours

The resistance measurement before and after the examination should be performed in room temperature with difference £1°C.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.
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PSN, PV, PS0O, PN,PWW, PAP

high voltage power resistors
= 4

= O\

KOA SPEER ELECTRONICS, INC.

features

* PSN can respond to high voltage and COMPLIANT

high power with a wide resistance range
of 500Q~6GQ

* PSO is made completely moisture preventive to be PSN
that can be used under high moisture environment

* PN is a non-inductive type and can be used for high frequency
* PWW and PAP type are non-inductive wire wound resistors

* PWW resistors have the same shapes as PSN and
can be used for a low resistance area that cannot be
produced with PSN resistors

» PAP resistors are non-inductive wirewound resistors with
inductance less than PWW can be used for pulse wave
measurement, impulse generators, etc. and have the
same dimensions as PWW resistors. EU RoHS
regulation is not intended for lead in brass.

dimensions and
construction

PSN - PV

¥

Electrode
Cap

PN, PWW, PAP
Electrode Cap

B wad Adhesive N
[a] ’ a T

Resistor J A | |
H PSN Insulation Coating
L >
H ! L
I

PSO

Electrode
Cap

Insulation coating

Insulation coating Insulation Oil

Insulation Pipe

Resistive Wire
Ceramic Core
or FRP pipe

L

Adhesive

‘ ‘
1

Size Dimensions (mm) Size Dimensions (mm)
Code L D+0.5 |H (Nominal)| Weight (g) Code L D+0.5 |[H (Nominal)] Weight (g)
PSN-0.5 50+2 175 10 20 PSO-3 32015 46 20 760
PSN-1 100+2 ) 30 PSO-4 42015 65 1900
PSN-2 20042 24 15 85 PSO-5 53045 80 o5 3500
PSN-3 300+2 33 20 250 PS0O-6 10505 6200
PSN-4 400+3 45 600 PN-0.5 50+2 8 25
PSN-5 500+3 62 o5 800 PN-1 100+2 55
PSN-6 10005 1350 PN-2 2002 17 12 80
PV-0.5 80+2 95 8 12 PN-3 300+2 100
PV-1 15042 23 PN-4 400+2 125
PV-2 - 175 10 45 PWW-3, PAP-3 300+2 33 20 310« 250
PV-5 25042 24 15 105 PWW-4, PAP-4 400+3 45 660 « 510
PV-8 33 20 220 PWW-5, PAP-5 50043 62 o5 1330 » 960
PSO-1 10515 28 10 150 PWW-6, PAP-6 10005 2700 « 1850
PSO-2 20515 38 370
ordering information
PSN PSO
[ PSN- || ois |[cP]] ||= I /lx I 1(|)5 || .ll | | PS|0- | | 0i5 | | (I: |CF 1] 1‘?5 | | JI |
i i Product Power Nominal i
PE:O:dueCt I';::iv:; Cap| [RoHS| Holder Rggig]tg‘:(lze Bris.;??,,"c‘f Code Rating | [CaP| |ROHS| | Resistance I3r?:slelzsrtaa:mncﬁee
0.5:2W C Nil: No || 3 digits J 5% 1:4w C 3 digits J 5%
1:5W M Holder K : +10% 2:8W K :£10%
2:10W || CP A M : +20% 3:20W M : £20%
3:25W 4 . 40W
4 : 50W 5:100wW
5:125W 6 : 200W
6 : 250W
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/15/22
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VEZ:; o A ' PSN,PV,PS0O, PN, PWW,PAP

high voltage power resistors
KOA SPEER ELECTRONICS, INC.

ordering information

PV PN
L_Pv- || 0i5 HCIP”T” Alx I 1t|)5 I T | | PlN- | | °i5 ||clP|| T | | 1t|>5 | | Jl |
Product|| Power Nominal ||Resistance Product Power Nominal Resistance
Code Rating || C@P ||RoHS|| Holder || pesistance || Tolerance Code Rating Cap | |RoHS| | pesistance | | Tolerance
0.5:2W C Nil: No 3 digits J: +5% 0.5:1.5W C 3 digits J: 5%
1:4W || M Holder K : +10% 1:3W M K : +10%
2:7W CP A M : £20% 2:6W CP M : £20%
5:12W B 3:9W
8:20W 4:12W 0
TG
PWW, PAP _uul ﬁ
@ ®
Lpww- || 3 [[m]lF [ A [ 1t|>2 | T | 2o
Product|| Power Nominal ||Resistance .
Code || Rating ||C@P"||RoHS| Holder |pegistance|| Tolerance | * Contact us when you have control request for environmental
Pww |13 25W M Nil: No 3 digits 3 +5% hazar‘dous materlal other than the substance specified by EU-Ro_HS.
) Holder ) 0 P series resistors use brass for the electrode cap. Lead in brass is
PAP 4:50W K:+10% a substance not subject to the EU-RoOHS (exemption 6(c)), but pleas
: A : o0% stance not subj 0 the EU-ROHS (exemp (©)), p e
5 :100W B M : £20% note that it exceeds the threshold of the EU-REACH (Reach 19th
6 : 200W SVHC list).

applications and ratings

Part Power Remstajc.:isl'\;/ange @ TCR Maximum Impulse i’:ir'?y Operating
. . Rating T iy Working Withstand Mgy Temperature
Designation W) K: ¥10% (x10°/K) Voltage Voltage 1 time/ Range
M: +20% (E24**) 5 min.
PSN-0.5 2 500~500M 15kV 20kV 50J
PSN-1 5 1k~1G 30kV 40kV 125J
PSN-2 10 2k~2G 60kV 80kV 400J
PSN-3 25 3k~3G 90kV 120kV 1.8kJ
PSN-4 50 4k~4G 120kV 160kV 4.0kJ
PSN-5 125 5k~5G 150kV 200kV 9.0kJ -30°C~+125°C
PSN-6 250 6k~6G +1500: 300kV 400kV 20.0kJ
PV-0.5 2 500~500M - Y 24kV 32kV 45]
PV-1 4 1k-1G +25°Cl15°C Py o 90J
PV-2 7 1.5k~15G +1000: 5 60 270J
PV-5 12 2.5k~2.5G +25°C/+85°C 650J
PV-8 20 2.5k~2.5G (R<1GQ) 75kV 100kv 9507
PSO-1 4 1k~1G 30kV 40kV 100J
PSO-2 8 2k~2G 60kV 80kV 320J
PSO-3 20 3k~3G +3000 90kV 120kV 1.5kJ
PSO-4 40 4k~4G (R=1GQ) 120kV 160kV 3.2kJ -15°C~+60°C
PSO-5 100 5k~5G 150kV 200kV 7.2kJ
PS0O-6 200 6k~6G 300kV. 400kV 16.0kJ
PN-0.5 15 50~500k — 20kV 35J
PN-1 3 100~1M — 40kV 70J
PN-2 6 200~2M — 80kV 130J
PN-3 9 300~3M — 120kV 200J
PN-4 12 400~4M — 160kV 270J
PWW-3 25 10~800 120kV 2kJ~5kJ
PWW-4 50 15~1.5k 160kV 4kJ~12kJ -30°C~+125°C
PWW-5 100 25~2.5k 200kV 7kJ~20kJ
PWW-6 200 50~5k +200 400kV 14kJ~40kJ
PAP-3 25 10~400 - - 120kV 1kJ~2kJ
PAP-4 50 10~800 160kV 1.5kJ~4kJ
PAP-5 100 15~1k 200kV 3.5kJ~10kJ
PAP-6 200 25~2k 400kV 7kJ~25kJ
Rated Ambient Temperature: +25°C
Rated voltage= VPower Rating x Resistance value or Max. working voltage, whichever is lower.
** Please ask of us about resistance other than E24 series.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/03/23
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VEZ:; o A ' PSN,PV,PSO, PN, PWW,PAP

high voltage power resistors
KOA SPEER ELECTRONICS, INC.

environmental applications

Derating Curve Holder Dimensions (mm)
100 T —(Ij @ PSN, PV, PN E B
| | % @ :\QI(‘)N,PAP <‘—> w
80—t NG '
§ 1 1 1 ‘ ©
8§ 60—t i
° 1 1 1
5 a0t N =
= 1 1 1 \ \
20—t : N Type R|(E|[F |G| M|t w
1 1 1
a _ ol | n PSN-0.5, PSN-1, PV-2 85|11 )16 | 24 24.2 .8 1.5+0.5
0o 40 1201 0 20/ 40 60 80 100 120] 140 PSN-2, PV-5 115 15| 18 | 32 10
t_n'g_ 30 -15 -25 125 PSN-3, PV-8, PWW-3, PAP-3| 16 | 18 | 24 | 40 T 11.5+1.0
g 1] Ambient Temperature (°C) PSN-4, PWW-4, PAP-4 22 | 20| 36 | 59 |965|1.5
(o} . . o 2 > —— 2.0£1.0
a For resistors operated at an ambient temperature of 25°C or above, a PSN-5, 6, PWW-5, 6, PAP-5,6 | 30 | 25 | 46 | 74 15
power rating shall be rated in accordance with the above derating table.
Cap Dimensions (mm)
C M M Tap CP (o3
M Tap M Tap
Cap Shape q )73 s ¢ M: % % % ,,
40K Hole 3 Se J_t.“
I PC-0A
Type D d D M K A d 3 D M l1 42
PSN-05;PSN-1;PV-2 17.5 7 17.5 3 2 7 1.0 90 — — — —
PSN-2;PV-5 24 12 24 4 2 10 1.2 120 — — — —
PSN-3;PV-8,PWW-3;PAP-3 33 14 33 5 4 14 — — — — —_ —
PSN-4;PWW-4;PAP-4 — — 45 6 4 16 — — — — — —
PSN-5,6;PWW-5,6;PAP-5,6 — — 62 8 7 26 — — — — — —_
PV-0.5;PV-1 9.5 Without hole | — — — — 0.9 90 — — — —
PN-0.5 17 Without hole | — — — — 1.0 90 — —_ —_ —
PN-1 — — 17 4 — — 1.0 90 — — — —
PN-2~PN-4 — — 17 4 — — 1.2 120 — — — —
PS0-05,1 — = = | = | = = — — 28 | 4 8 | —
PSO-2 — — — — — — —_ — 38 6 10 —
PSO-3 — — — — — —_ — — 46 8 — 15
PSO-4 — — — —_ — — — — 65 10 — 20
PS0-5,6 — — = | =| = = = = 80 | 12 | — | 25
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/15/22
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S MOS
'==—=OA\ reduced size metal oxide power type

KOA SPEER ELECTRONICS, INC. leaded resistor
EU-
features ROIU:I%
» Small size power type resistor COMPLIANT

e Coated with UL 94 V-0 equivalent
flameproof material

 Suitable for automatic machine insertion

 Surface mount style “N” forming is suitable
for automatic mounting

* Various types of formings are available
* High reliability
» Products meet EU-ROHS requirements

» Automatic mounting machine is applicable
by surface mounted device style lead forming

leaded

)
<
0
£}
“
[0
0
<

dimensions and construction

L . I | = = 3
Ceramic Bod Dimensions inches (mm)
D y Type L C (max.) D d (nom.)’ *
d MOS1/2 .244+.02 .280 .098+.02 .024
v MOSX1/2| (6.2+0.5) (7.1) (2.5+0.5) (0.6)

: = MOS1 | .354:.039| .437 .118+.02 024 | .945 Min.
? MOSX1 (9.0+1.0) (11.1) (3.0+0.5) (0.6) (24.0 Min.)
| MOS2 | 472£039| 501 | .157+.02

Marking End Lead MOSX2 | (12.0+1.0) (15.0) (4.0+0.5)
Cap | Wire MOS3 610+£.039| .709 |.236+.039| .031 |1.18+.118
Flame Retardant Coating MOSX3 | (15.5+1.0) (18.0) (6.0£1.0) (0.8) (30.0+3.0)
c | MOS5 .965+.039 1.10 .354+.039 1.50+.118
MOSX5 | (24.5+1.0) (28.0) (9.0+1.0) (38.0+3.0)
* Lead length changes depending on taping and forming type.
* Ex. MOS1C, 1CT52, 1CT526 = 0.6MM
MOS1C8, 1CT528 = 0.8MM
ordering information
[mos | [ 1 || c | | T52 | | 8 A ] | 103 B
Power Termination Taping and Lead . Nominal
Type Rating Material Forming Diameter Packaging Resistance Tolerance
MOS 1/2: 0.5W C:SnCu Axial: T26, T52, MOS(X)1: T52 A: Ammo +2%, +5%: F: £1%
MOSX 1:1W T521, T631 & Bulk Only: R: Reel 2 significant figures G:+2%
2: 2W Stand-off Axial: 6: 0.6mm TEB, TEG: + 1 multlpller_ R J: +5%
3 3W L52, 1521, L631 8: 0.8mm Plastic ?r?"\f:fez gi%l(n;al
5: W Radial: VTP, VTE, Blank: All embossed u s
- GT, GT4, VTF others sizes (N forming) 1%: 3 significant
L, U M, N & packaging ‘f‘lg’l’J.I'eS' +1 multlpller
Forming R” indicates decimal
on value <100Q
For further information
on packaging, please
refer to Appendix C.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/11/24
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reduced size metal oxide power type

applications and ratings

Power M.'"'mu'.“ T.C.R. Resistance Range Absp vz Absp iz Operating
Part Ratin Dielectric (PPMI°C) Maximum Maximum T i
Designation | & 700% Withstanding| Ph e E-24, E-96* E-24* E-24 Working | Overload R': e
Voltage i (F¥1%) (G%2%) (J£5%) Voltage Voltage 9
MOS1/2 0.5wW 400V 10Q) - 47kQ | 10Q) - 47kQ | 10Q) - 47kQ VPxR 500V
E=VPxR
MOS1 1.0W coov 10Q - 68kQ | 100Q - 68kQ XRV)
MOS2 2.0W 10Q) - 100kQ 200V
10Q) - 100kQ 350V
MOS3 3.0w 700V 10Q) - 100kQ
MOS5 5.0W 800V 500V 1000V -55°C
5 +300 to
0= MOSX1/2 0.5wW 400V +200°C
D MOSX1 1.0W 10-9.10 [0.220-9.10
al 500V
0 3 MOSX2 2.0W 0.1Q-9.1Q |[E=VPxR(V) | E x2.5(V)
5
()] MOSX3 3.0w 700V
— 0.220 - 9.1Q
MOSX5 5.0W 800V
* Please consult when there is a demand of the resistance besides the 1% and 2% range.
Rated Ambient Temperature :+70°C
Rated voltage= V' Power RatingxResistance value or Max. working voltage, whichever is lower.
environmental applications
Derating Curve Surface Temperature Rise
100 T N 225
| | \\ 200 5W (L35A)
a-l % I I \ 175 3W (L20A)
5 60 : : \ g 150 2W (L15A)
e | I N ] 2o
& 40 I N For resistors operated at an g W (L1255A)
2 ambient temperature of 70°C g
20 l l < or above, a power rating shall g
: : N be derated in accordance with © 0.5W (L10A)
0 the above derating curve.
-60%-40 -20 0 20 40 60*80 100 120 140 160 180 200 22%;240 9 2 —
-55 70 5
Ambient Temperature 0 %
(ac) 25 50 75 100
Performance Characteristics
Requirement AR *(% + 0.05Q)
Parameter Limit Typical Test Method
Resistance Wlt?c;?ersgfggled — Measuring points are at 10mm +1mm from the end cap.
Within specified o o
T.C.R. TCR. — +25°C/+125°C
Overload (Short time) +(2% +0.1Q) +1% Rated voltage x 2.5 or Max. overload vol., whichever is lower, for 5 seconds
Resistance to Solder Heat +1% +0.5% 260°C + 5°C, 10 seconds * 1 second, 350°C + 10°C, 3.5 seconds + 5 seconds
. No lead-coming off . o .
Terminal Strength and loose terminals — Twist 360°C, 5 times
Rapid Change of Temperature +1% +0.5% -55°C (30 minutes) / +155°C (30 minutes), 5 cycles
Moisture Resistance +(5%+0.1Q) +2.5% 40°C £ 2°C, 90 - 95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
Endurance at 70°C +(5%+0.1Q) +2.5% 70°C £ 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
No abnormality in . . L .
. . Ultrasonic washing with isopropyl alcohol for 2 minutes.
Resistance to Solvent appearance. Marking — . _ o ’
shall be easlly legible Power: 0.3W/cm?, f: 28kHz, Temp: 35°C +5°C
Flame test: the test flame shall be applied and removed for each 15 seconds respectively
No evidence of to repeat the cycle 5 times. Overload flame retardant: AC voltage corresponding to 2, 4,
Flame Retardant flaming or — 8, 16 and 32 times the power rating shall be applied for each 1 minute until disconnection
self-flamin occurs. However the applied voltage shall not exceed the value of 4 times of the
9 maximum operating voltage
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/9/24
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reduced size metal oxide power type

secondary processed products

L Formin
g Dimensions millimeters Substrate
Type P H1 H2 d (Nom.) | L max. [Hole Dia.
1/2CL10A | 10.0+1.0 | 5.3+1.0 0.6 20.8
1CL12.5A | 12.5+1.0 | 7.0+1.0
1CL15A 6.5+1.0
2citsa | 00 [Toet0
— 17.5
1.6t 2CL20A 9.0+1.0 4.0
0.8 21.0
3CL20A | 20.0+1.0 | 8.0+1.0 0
3cL20C 10.0£1.0 g
3CL25A | 25.0+1.0 | 7.01.0 o8
5CL35A | 35.0+1.0 | 5.5:1.0 2 [;
8

M Forming Dimensions millimeters  gybstrate Hole
Type P H d (Nom.) Dia.
1/2CM10C 10.0+1.0 3.5£1.0 0.6
" 1/2CM10F | 10.0:1.0 5.0£1.0 0.6 208
1CM12.5C 12.5+1.0 3.5£1.0 0.8
/ 1CM12.5D 12.5%1.0 4.0£1.0 0.8 21.0
2CM15E 15.0+1.0 4.5+1.0 0.8
2Max 3CM20E 20.0£1.0 4.6+1.0 0.8
UCL Forming Dimensions millimeters Insertion Substrate
Type H1 H2 H3 d (Nom.) | Pitch |Hole Dia.
1CUCL 13.0£1.0 |17.0 max.| 3.5£1.0
2CUCL 14.5+£1.0 |18.5 max.| 3.5%1.0 0.8 5.0 21.0
T 3CuCL 20.0 max.| 22.0+1.0 | 4.0+1.0
£
2 d
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/11/24
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KOA SPEER ELECTRONICS, INC.

secondary processed products (continued)

VTF Radial Taping

reduced size metal oxide power type
leaded resistor

ot P i Insulated Lead
i
H A
A,‘f/ -‘ 7
Il ellr
| | Fi
Ho !
a _ — -
[ < S S< W
0o
g8 ), N N\ v
a \¢D o
Po
VTP Radial Taping
‘f?, P i Insulated Lead
J L i
H A
\ k.
12 A
el
Ho
(3 g< "
Y &/ N\ w
\¢D o
Po
N Forming
>

Recommended Pad Dimensions

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

1/2C 1C 2C 2C
Type VTP VTP VTP VTF
A 6.2+0.5 9.0£1.0 12.0+1.0 12.0+1.0
oD 2.5+0.5 3.0+0.5 4.0+0.5 4.0+0.5
d (Nom.) 0.6 0.6 0.65 0.8
F 5.0+0.5 5.0+0.5 5.0+0.5 5.0+0.5
F1 — — — 7.3 max.
H 13 max. 16 max. 22.5 max. 22.5 max.
HO 16.0+1.0/-0 16.0+1.0/-0 16.0+1.0/-0 16.0+1.0/-0
P 12.7+1.0 12.7£1.0 12.7£1.0 12.7£1.0
PO 12.7+0.3 12.7+0.3 12.7+0.3 12.7+0.3
P1 3.85+0.7 3.85+0.7 3.85+0.7 3.85+0.7
w 18.0+0.5 18.0+0.5 18.0+0.5 18.0+0.5
w1 9.0+0.5 9.0+0.5 9.0+0.5 9.0+0.5
oD0 4.0£0.2 4.0+0.2 4.0+0.2 4.0+0.2
ﬁgﬁsgfge 20.8 20.8 20.8 1.0
1C 2C 3C
Type N14.5TEB N17TEB N20TEG
P+1 14.5 17.0 20.0
T+0.5 5.0 6.0 7.5+1.0
A0.5 4.8 5.8 6.5
d (Nom.) 0.8 0.8 0.8
1C 2C 3C
Type N14.5TEB N17TEB N20TEG
A 125 14.6 17.6
B 16.5 19.4 22.4
(o] 7.0 8.0 9.5
D 2.0 2.4 2.4

12/16/21
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power carbon film leaded resistor
KOA SPEER ELECTRONICS, INC.

—

features COMPLIANT

* Fixed metal film resistor available (specify “SPRX")

» Flameproof silicone coating equivalent to (UL 94 V-0)
« High reliability

* Suitable for automatic machine insertion

» Products meet EU RoHS requirements

» Automatic mounting machine is applicable by surface
mounted device style lead forming

* Small size power type resistors
* Various types of formings are available

leaded

)
<
0
£}

“
[0
0
<

dimensions and construction

Dimensions inches (mm)
Type L C (max.) D d nominal I*

SPR1/4 .13+.012 .138 .067+.012 .018 .787 Min.
SPRX1/4 | (3.3+0.3) (3.5) (1.740.3) (0.45)  |(20.0 Min.)

SPR1/2 .244+.02 .280 .098+.02 .024

L
D Ceramic Body

' o SPRX1/2 | (6.2+05) | (7.1) | (25+05) | (0.6)
SPR1 | 354+.039| .437 | .138+.02 945 Min.
SPRX1 | (9.041.0) | (11.1) | (3.5:0.5) (24.0 Min.)

- SPR2 | 472+039| 591 |.165+.031

Marking e | wad SPRX2 | (12.0+1.0) | (1500 | 4.20.8) | o031
: SPR3 .610+.039 | .709 |.236+.039| (0.8) [1.18+.118
Flame Retardgnt Coating SPRX3 | (155+1.0) | (18.0) | (6.0+1.0) (30.043.0)
' SPR5 | .965+.039| 110 |.354+.039 1.50+.118
SPRX5 | (24.5+1.0) | (28.0) | (9.0+1.0) (38.0+3.0)

* Lead length changes depending on taping and forming type.

ordering information

[sPR]| [ 12 | | c | | 752 | | R | | 103 | | J |
T T T T T T T
T Power Termination Tapi dF . Packaai Nominal Tol
s Rating Material @R ingianciaonning acxaging Resistance Gl
SPR 1/4: 0.25W C:SnCu Axial: T26, T52, T521, T631 A: Ammo +2%, +5%: F: +1%
SPRX 1/2: 0.5W Stand-off Axial: L52, L521, L631 R: Reel 2 significant figures G:+2%
11w Radial: VT, VTP, VTE, GT, VTF Nil: Box * 1 multiplier J: 45%
) R” indicates decimal
2: 2W L, U, M, N Forming TEBb: § on value <100
3:3W Embosse +1%: 3 significant
5: 5W plastic figures + 1 multiplier
(N forming) “R” indicates decimal

on value <100Q

Contact us when you have control request for environmental hazardous
material other than the substance specified by EU RoHS.

For further informationon packaging, pleaserefer to Appendix C.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/22/24
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SPR

power carbon film leaded resistor

KOA SPEER ELECTRONICS, INC.

applications and ratings

Part Power Dielectric ICR Resistance Range Maximum Maximum
. . Rating Withstanding Dy E-24* E-24* E-24 Working Overload
PESIEMREU ) @ 70°C Voltage (ppml C) (Fi1 %, Giz%) (Gi'z%) (Ji5%) Voltage Voltage
SPR1/4 0.25W 300V — — 2.2Q - 10KQ 500V
SPR1/2 0.5W 800V
SPRA W 500V E=VP x R(V)
10Q - 91KQ 10Q - 91KQ 2.2Q - 91KQ
SPR2 2W 1000V
700V
SPR3 3W 500V
SPR5 5W 800V +350 10Q - 100KQ | 10Q - 100KQ | 2.2Q - 110KQ 600V 1200V
3_ SPRX1/4 0.25W 300V - — —
od SPRX1/2 0.5W
g oy SPRX1 1w S00v 1.0Q - 2.0Q | 0.22Q - 2.0Q
1] . - 2. . - 2.
9o 010-2.00 |E=VPxR()| Ex25(V)
0 SPRX2 2w
700V
SPRX3 3w
SPRX5 5W 800V

* Please consult when there is a demand of the resistance besides the 1% and 2% range.
Rated Ambient Temperature: +70°C Operating Temperature Range: -55°C to +200°C
Rated voltage=vPower RatingxResistance value or Max. working voltage, whichever is lower.

environmental applications
Derating Curve Surface Temperature Rise

100

Load Life @ 70°C, 1000 Hr

I
~250 +4
: :\ o SPRX1| | SPR1
80 @ |
] ] I £ 200 5W (L35A +2
E | © 3W (L25A f
= —_
< 60 | 2 150 9 |
32 © 2W (L20A) <,
2 |l | g s T
e 40 ] £ 100 © \
® = 1W (L15A) B |
= sl I © / |_—0.5W (L10A) 2
| | N g 50 — |
ol | E é/// 0.25W (L5A) “ |
N N ry 0 —1 1
-6955-40 20 0 20 40 607080 100 120 140 160 180 200 22%35240 J > =0 5 00 o1 o I e ook

Ambient ;I;%n;perature % Rated Power

Resi(st)ance
Q)
For resistors operated at an ambient temperature of 70°C or above, a

power rating shall be derated in accordance with the above derating curve.

Performance Characteristics

Requirement AR *(% + 0.05Q)
Parameter Limit Typical Test Method
Resistance W'tn;?ers;? Ccéf'ed — Measuring points are at 20mm +1mm from the end cap.
TCR. Within specified — +25°C/+125°C
Overload (Short time) +(1%+0.1Q) +0.5% Rated voltage x 2.5 or max. overload voltage for 5 seconds, whichever is lower
Resistance to Solder Heat +1% +0.5% 260°C + 5°C, 10s * 1s, 350°C + 10°C, 3.5s * 0.5s
) No lead-coming off . o .
Terminal Strength and loose terminals —_ Twist 360°C, 5 times
Rapid Change of Temperature +1% +0.5% -55°C (30 minutes) / +155°C (30 minutes), 5 cycles
. . +(3%+0.1Q):/4W-2W 1.5: U4wW-2W . o
Moisture Resistance +(5%+0.10)3W5W 2.5: 3W, 5W 40°C £ 2°C, 90 - 95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
R +(3%+0.1Q):/4W-2W 15: U4wW-2W N o
Endurance at 70°C +(5%-+0.10)3W5W 2.5: 3W, 5W 70°C £ 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
No abnormality in . . P .
. . Ultrasonic washing with isopropy! alcohol for 2 minutes.
Resistance to Solvent appearance. Marking — . : R o
shall be easlly legible Power: 0.3W/cm?, f: 28kHz, Temp: 35°C +5°C
) Flame test: the test flame shall be applied and removed for each 15 seconds respectively
No evidence of to repeat the cycle 5 times. Overload flame retardant: power (AC) corresponding to 2, 4,
Flame Retardant flaming or — 8, 16 and 32 times the power rating shall be applied for each 1 minute until disconnection
self-flaming occurs. However the applied voltage shall not exceed the value of 4 times of the
maximum operating voltage

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

11/22/24
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. CWFS
= O\ Ty et e

EU-—
features ROIU:I%
 Flameproof retardant coating COMPLIANT

(equivalent to UL94 V-0)

* Fail-safe mains fusing at AC 250V
(CWFS23: 4.70~9.1Q: AC200V)

» Products with lead-free terminations meet EU RoHS

leaded

)
<
0
£}
“
[0
0
<

dimensions and construction

Dimensions inches (mm)
Type L D | d (nom.) | t(max.)
Insulation 472+.039 | .157+.039 | 1.18+.118 .031 .118
Coating Electrode CWFS23 | (15°0:1.0) | (4.0+1.0) | (30.083.0) | (0.8) (3.0)
a
Resistive P CWFS35 .591+.039 | .236+.039 | 1.18+.118 .031 118
Wire Ceramic (15.0£1.0) | (6.0£1.0) | (30.0£3.0) (0.8) (3.0)
t t Lead
—> »\-‘7 Wire
TN ,Ld
| ‘ L | | ‘ D
I I I [ |
ordering information
Lew | [ s J[ =2 J[ ¢ J[ m J[ A | [ w0 [ [ 4 |
Product T Power Rating Termination Taping and Packagi Nominal Tol
Code s Material Forming gexaging Resistance R
S: Safety 23: 3W C:SnCu 23: T52 A: Ammo 3 digits J: +5%
Fusing 35: 5W 35: T521
Contact KOA when you have control request for environmental hazardous
material other than the substance specified by EU RoHS.
For further information on packaging, please refer to Appendix C.
Lead length changes depending on taping and forming type.
applications and ratings
. Resistance f o .
Part Power Ratedp'gerlt’mlnal Range Fusing Characteristics TCR. Tgnr::;ar:tnugre
. . . ¥ %
B e Sty Temperature (JE-SZ‘;,) Fusing Power Fusing Time L) Range
CWFS23 3w +120°C 4.7Q) - 100Q 90w 30s Max. +100 -5t5°C
0
CWFS35 5W +180°C 4.7Q - 100Q 150W 30s Max. +100 +200°C
Rated voltage= VPower Rating x Resistance value
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 10/30/24
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CWFS

coat-insulated wirewound resistors
(with fusing function)

- Oa\

KOA SPEER ELECTRONICS, INC.

environmental applications

Derating Curve Temperature Rise (Ref.)

100 ‘ Measuring Point
CWFS35— :i]: CWFS35
80 /
] CWFS23- o 300 %
S 2mm < CWFS23
O 60 [
a — i — 2 /
K « /]
® 40 100J I £ 200
['4 I I T -
@ \ KOA 5 /
° o
20 . g /|
Rated terminal reference 2 100 /
- 0 point temperature
0 -80 * -40 -20 0 20 40 60 80 100 120140 160180 * 220
0 -60 200
o
1]
o

Terminal Part Temperature
(°C) 0 50 100
Rated Power Ratio (%)

-
o
8
7
o
0
9
0

When the rated terminal reference point temperature
of the resistor exceeds the rated terminal reference
point temperature shown above, the power shall be
derated according to the derating curve.

Fixing Board t=1.2 Material: Glass Epoxy Board

Performance Characteristics

Requirement AR *(% + 0.05Q)
Parameter Limit Typical Test Method
Resistance Within regulated tolerance — 25°C
TC.R. +100X10%/K — +25°C/-55°C and +25°C/+125°C
Melt Time 30 seconds 4 seconds Power rating x 30
Overload (Short Time) 5% 2% Rated rating x 10, 5 seconds
Resistance to Solder Heat 1% 0.8% 350°C + 10°C for 3.5 seconds or 260°C + 5°C
for 10 seconds
. ) Power rating x 1/10, 40°C, 90 - 95% RH, 1000 hours,
Moisture Resistance 5% 4% 1.5 hr ON, 0.5 hr OFF cycle
Endurance of Rated Terminal 5% 3% CWFS23: 120°C + 2°C; CWFS35: 180°C + 2°C
Part Temperature 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
No abnormaly in appearance On immersing the sample in IPA for 3 min., the resistor
Resistance to Solvent such as disappearance of — surface should be lightly wiped with a dry cloth (velvet
making, etc. or gauze)
Example of Fusing Characteristics
60 60 I I I
|EZZ7 cwrs2s (4.70~ 1000) |- {EZZA cwrsss (4.70~ 1000) |
50 50
0 \ O 1\
= 40 = 40
e \ 2 AN
i 30 HAN = 30 HAN
PE==S Pt
‘n 20 ‘w 20
§ VI E HERN
10 SRR 10 LT
STV Vo A\ A MNN T
0 ! NN o i e SR W ARV
0 30 60 90 120 150 0 60 90 120 150 180 210
Power (W) Power (W)
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 10/30/24
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= ® CcC\W,C\WP,C\WH
=0\

coat-insulated, precision coat-insulated

KOA SPEER ELECTRONICS, INC. and miniature wirewound leaded resistors
EU-—
features ROIU:I%
* Flameproof silicone coating COMPLIANT

equivalent (UL 94 V-0)
* CWH resistors meet MIL-PRF-26 (U characteristics)
» CWH high precision resistors with T.C.R. less than +20x10¢/K
* Suitable for automatic machine insertion
» Excellent in long time stability
* Products with lead-free terminations meet EU RoHS
and China RoHS requirements
* CW1SS has UL1412 approval (File No. E320246)

» Surface mount style “N” forming is suitable for automatic
mounting CW, CWP

leaded

)
<
0
£}
“
[0
0
<

dimensions and construction Dimensions inches (mm)
Type L t (max.) D d (nom.) I*
L ' | ' B 13:.012 02 |.075+.012| .018
t>] <« Ceramic Core *‘ t (3.340.3) (0.5) (1.940.3) (0.45)
) T | CW1/2 .256+.039 .039 .098+.039 .024
D d (6.5+1.0) (1.0) (2.5+1.0) (0.6)
[ 38 L 3#‘ cWi1 .138+.039
(3.5+1.0)
. .354+.039 .138"9%
_ -, CWIX | "(9.011.0) (3.5:15)
Marking Resistive End Lead 2
Wire Cap Wire CW1P .138+.039
Insulation Coatin (3:5+1.0)
! ¢ 157+.039 1.18+.118
cw2 (4.0+1.0) (30.0+3.0)
472+.039 15740
cw2x a5
(3.0) |.157+.039| (0.8
Sa (4.0+1.0)
.236+.039
S (6.0£1.0)
.591+.039 .236"9%
SRR (15.0+1.0) (i 6.0*}25)
.236+.039
R (6.0+1.0)
CW5 .945+.006 .354+.006 1.50+.118
(24.0£1.5) (9.0£1.5) (38.0+3.0)
Ccw1s
.256+.039 .039 .098+.039 .024 1.18+.118
(6.5+1.0) (1.0) (2.5+1.0) (0.6) (30.0+3.0)
CW1SS
.354+.039 .138+.039
CWIH | "9011.0) (3.5+1.0)
CW2H 472+.039 118 .157+.039 .031 1.18+.118
(12.0+1.0) (3.0) (4.0+1.0) 0.8) (30.0+3.0)
.591+.039 .236+.039
i (15.0<1.0) (6.0£1.0)
* Lead length changes depending on taping and forming type.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/6/24
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= ® CcC\W,C\WP,C\WH
=0\

coat-insulated, precision coat-insulated
KOA SPEER ELECTRONICS, INC. and miniature wirewound leaded resistors

ordering information

[ew | [ 12 | | P | | [S | | T52 | A | 103 | | F |
[ [ [ [ [ [ [

T Power Sty Termination Taping and . Nominal Tol
ype Rating Ve Material Forming Packaging Resistance ol rance
1/4: 0.25W H: Stability C:SnCu Axial: T26, T52, A: Ammo +2%, +5%: C:+0.25%
1/2: 0.5W Nil: Power T521, T631 R: Reel 2 significant figures D: 0.5%
11w P: Precision Stand-off Axial: TER: TEG: | | &1 multiplier °R F: +1%
) ) L52A, L52B : : indicates decimal i
2: 2W S: Small ] Embossed lue <100 G:+2%
Radial: VTP*, GT - on value <10
3:3W X: Power T plastic +1%: 3 significant J: 5%
5: 5W SS: Small type, I[lfgrgnpl\nglg_.llglAOAl\_,ZOA ('\_l forming) figures + 1 multiplier K: £10%
UL Approved L25A L30A. L35A Nil: Box “R” indicates decimal
For further information on packaging, please refer to Appendix C. N forming: N17, N20 on value <1000
Contact us when you have control request for environmental hazardous - !
material other than the substance specified by the EU RoHS * VTP: Applicable to 0.47Q or over for CW1, CW1P only

applications and ratings

Part Power T.C.R. Resistance Range (Q) Rated Operating
Designation| Rating | (PPC) | E.24, E-96 | E-24, E-96 | E-24,E96 | E-24 E-24 E-24 | Ambient jTemperature
© | (C+0.25%) | (D*0.5%) | (F#1%) | (G*2%) | (J*5%) | (K+10%) P 9
CW1/4 0.25wW 0.47 - 15 0.47 - 15
CW1/2 0.5W 0.1 - 100 0.1 - 100
Cwi1 1.0wW 0.1 -390 0.1 -390
+250 — — —
CW2 2.0W 0.1 -390 0.1 -390
CW3 3.0w 0.1 -390 0.1 -390
+70°C
CW5 5.0W 0.1 -390 0.1 -390 -40°C
CW1X 1.0wW 0.01 - 0.091|0.01 - 0.091 to
+155°C
CW2X 2.0W +500 — — — — 0.01 - 0.091|0.01 - 0.091
CW3X 3.0w 0.01-0.091|0.01 - 0.091
CW1s 1.0W +250 — — — — 0.1 - 100 0.1 - 100
CW1Ss 1.0wW +100 — — — — 10 —
CW1P 1.0W +90° R>100 1-100 0.47 - 220 0.1-430
CW2P 2.0W +50: R<10Q| 1-390 0.47 -390 | 0.1-390 — — — +25°C
CW3P 3.0W 1-390 0.47 -390 | 0.1-390
CW1H 1.0wW 0.47-220 | 0.1-430 R
+20: R=10Q -55°C
CW2H 2.0W P — 0.47 - 750 0.1 - 2k — — — +25°C to
+50: R<10Q +275°C
CW3H 3.0w 0.47 - 1k 0.1 -3k
CW_H: Max. Working Voltage: E= V(PxR) CW_H: Max. Overload Voltage: E= V(PXRX5)
environmental applications
Derating Curve
CW, CwOX, CW1S, CWSS cwoP CWOH
100 N 100 Y 100 T |\
| | | |
= 80 = 80 = 80
2 | $ | 2 | |
€ 60 | € 60 | \ £ 60 | |
o N ° °
2 | N 2 | L ] | |
& 40 } S & 40 } N & 40 } }
R | N R | ~ ® | |
20 . N 20 . = 20 . .
o | N o | o o | |
40 0 20 Tso 120 160 200 240 1280 40 o la40 80 120 160 200 240 280 100 -0 o [ 50 100 150 200 250 I300
70 155 275 25 155 275 -55 25 275
Ambient Temperature Ambient Temperature Ambient Temperature
(°C) (°C) (°C)

For resistors operated at an ambient temperature of 25°C or above, a power rating shall be derated in accordance with the above derating curve.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/09/22
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= ® CcC\W,C\WP,C\WH
=0\

coat-insulated, precision coat-insulated

KOA SPEER ELECTRONICS, INC. and miniature wirewound leaded resistors

environmental applications

Surface Temperature Rise

Measuring Point

=< =

w
=3
S

o
b 5W
@ 4
[ 3w
£ 200 / o
E L 2w
g- > 1S, 1SS
w
2 100 v’ = 1w ?
| 1/4W T 0
g %
Fixing board: t=1.2 gl
0 Material: Glass epoxy board (] %
0 50 100 e

% Rated Power

Performance Characteristics

Requirement A R £(% + 0.05Q))

Parameter Limit Typical Test Method
Resistance Within specified tolerance — 25°C
. - CW, CwOX, CW1S, CW1SS: +25°C/+125°C
T.CR. Within specified T.C.R. — CWOP: +25°C/-40°C and +25°C/+155°C
CWIOH: +25°C/-55°C and +25°C/+125°C
. . . /- 04
1%: CW, CWX; 0.5%: 0.8%: CW, CWEIX; 0.4: CWDIP CW,CWIIX,CW1S,CW1SS: Power rating x 10 for 5 seconds
f CwaOP; 2%: CW1S, CW1SS| 1.8%: CW1S, CW1SS . .
Overload (Short Time) 0.2%: CWOP(R<100)* 0.18%:CWOP(R<100Q) CwOP: Power rating x 6.25 for 5 seconds
CWOH ' 0.15%: CWOH CWwOP (R<10Q), CWOH: Power rating x 5 for 5 seconds
1%: CW, CW1S, CW1SS, 0.8%: CW, CW1S, CW1SS, cwOX;
Resistance to Solder Heat cwax; 0.5%: cwOp; 0.4%: cwOP; 350°C * 10°C, 3 seconds + 0.5 second
0.2%: CWOP (R<10Q)*, 0.18%: CWOP (R<10Q); 260°C + 5°C, 10 seconds * 1 second
CWOH 0.15%: CWOH
5%: CW, CW1S, cwOX 4%: CW, CW1S, cwOX ; ° _ OE0,
Moisture Resistance 2%: cwOP 1.6%: cwOP E%wherr(r)aNtlng ; #lgl’zéocycdso 95% RH, 1000 hours,
0.5%: CWOP (R<10Q)* 0.45%: CWOP (R<10Q) ) T
5%: CW, CW1S, CW1SS, 4%: CW, CW1S, CW1SS, 70°C, 1000 hours (CW, CwOX, CW1S, CW1SS),
Endurance @ 70°C cwaox; 2%: cwOpP cwaox; 1.6%: cwOr 25°C, 1000 hours (CwOP)
0.5%: CWOP (R<10Q)* 0.45%: CWOP (R<10Q) 1.5 hr ON, 0.5 hr OFF cycle
) No abnormallty In appearance After immersing the sample in IPA for 3 min., the resistor
Resistance to Solvent such as disappearance of —

markings, efc. surface should be lightly wiped with a dry cloth (velvet or gauze)

Low Temperature 0.2%: CWOH 0.15%: cwOH -55°C, 24 hours

High Temperature 0.5%: CWOH 0.45%: CWOH +275°C, 250 hours

Thunder Surge 3%: CW1SS — Combination wave, +1.5kV 20 seconds 3 cycles

Load Life 0.5%: CwWOH 0.45%: CWOH -25°C, power rating, 1.5 hr ON, 0.5 hr OFF 2000 hours

* Refer to MIL-PRF-26G standard

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/10/22
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OA\ coat-insulated miniature precision

KOA SPEER ELECTRONICS, INC. power wirewound resistors
EU—
features ROIU:I%
* Resistors meeting MIL-R-26E (U and COMPLIANT

V characteristics) and surface temperature
(hot spot) 350°C max.

* Resistors with a wide range of 0.1Q ~ 62kQ,
covering applications from precision to power

* RWLIN type resistors are non-inductive wound
and can be used in high frequency applications.

» Products meet EU RoHS requirements

5
b
= 0)
0o
g 0
a o
dimensions and construction
L I | | Dimensions inches (mm)
«— | ——> Ceramic Core t Type L D d (nom.) |
| .315+.039 | .138"0%
d RW1/2, RW1/2N (8+1.0) (1.6°10) 020
[ .413+.039 | .106+.039 (0.5)
A Bl (105+1.0) | (2.7+1.0)
.512+.039 | .205+.039 .031
| U . (13:1.0) | (5.241.0) | (0.8)
Insulation Resistive Electrode Lead
; f f .650+£.039 | .252+.039 1.50+.118
Coating  Wire Cap Wire RW3, RW3N (16.541.0) | '(6.4+1.0) (38.043.0)
.866+.039
RW5, RW5N
(2241.0) | 307+.059 | .039
1.24+.039 | (7.8%1.5) (1.0
HAIoLT (31.5+1.0)
1.81+.059 | .366+.089
AL RELALEL. (46+1.5) (9.3+1.5)
ordering information
Pb Free | RW | | 1/2 | | N | | T | | 103 | | J |
Type I I I I I T
T Power Winding Termination Nominal Tol
ype Rating Method Material Resistance plerance
1/2: 0.5W Nil: Standard T: Sn +3%, +5%: 2 significant D:+0.5%
10 1W winding figures + 1 multiplier F +1%
2: oW N: Non-inductive ‘R”indicates decimal H: +3%
3 o winding on value <10Q 3 ;50/
' +0.5%, +1%: Sl
5:5W Packaging quantity: 3 significant figures
7 TW RW1/2 ~ RW1: 1,000 pieces + 1 multiplier “R”
10: 10W RW2 ~ RW7: 500 pieces indicates decimal
RW10: 300 pieces on value <100Q
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/27/23
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KOA SPEER ELECTRONICS, INC.

applications and ratings

coat-insulated miniature precision
power wirewound resistors

. Resistance Range (Q)
Part o L D£0.5% F£1% H£3% J25% TCR. wzn::i(h oxfl);a g
Designation U v (E24 < E96 | (E24 « E96 (E24 & (E24 & (pPM/°C) Volta 3 Voltage
25x10"+50x10") | 25x10"+50x10") | 25%10" 50x10") | 25%10"50x10") 9 9
RW1/2 10-2.61k | 10-2.61k | 0.47-2.7k | 0.47-2.7k
0.5W — 80V 150V
RW1/2N — 10 - 2.37k 10 - 2.4k 10 - 2.4k
RW1 1-5.11k 1-5.11k 0.1-5.1k 0.1-5.1k
1.0W = 130V 300V
RW1IN = 10 - 3.74k 10 - 3.6k 10 - 3.6k
RW2 b oW 30w 1- 10k 1- 10k 0.1 - 10k 0.1 - 10k 140V
. . +20/-50:
RW2N — 15 - 10k 10 - 10k 10 - 10k Rﬂgg S00v
RWS3 1- 15k 1- 15k 0.1 - 15k 0.1 - 15k ]
3.0W 5.0W +50/-70: 200V 600V
RW3N — 15 - 15k 15 - 15k 15 - 15k | 1Q<R<10Q
RW5 1-30.1k 1-30.1k 0.1 - 30k 0.1 - 30k -90:
5.0W 7.0W +4FSO£§°' 400V 700V
RW5N — 20 - 29.4k 20 - 30k 20 - 30k <
RW7 1 - 45.3k 1 - 45.3k 0.1 - 47k 0.1-47k
7.0W 10W 600V 800V
RW7N — 36 - 44.2k 36 - 43k 36 - 43k
RW10 1 - 60.4k 1 - 60.4k 0.1- 62k 0.1- 62k
10W 14W 1000V 1500V
RW10N — 62 - 49.9k 62 - 51k 62 - 51k

Operating Temperature Range: Characteristic U: -55°C ~ +275°C, V: -55°C ~ +350°C

environmental applications

Derating Curve

Surface Temperature Rise

100
N

350

300

[RW7.RW10]

®
o

NN

250

o2}
o

u V

N
o

200

% Rated Power

n
o

150

I
| |
I I
T T
f f
res x

o

100

Kesistance (42)

400 [

Surface Temperature Rise (°C)

50 0

-100
-55 25

50 100 150 200 250 “ 300
275

Ambient Temperature
(°C)

Performance Characteristics

50

350

200 —

20 40 60

80 100 120 140 160 180 200

Power Rating Ratio (%)

=

800 1+

600 1111

10 100 1k

Tk

Frequency (Hz)

100k M

Frequency Characteristics

1000 [——7

Parameter

Requirement AR *(% + 0.05Q)

Test Method

Resistance

Within regulated tolerance

25°C

T.C.R.

Within specified T.C.R.

+25°C/-55°C, +25°C/+125°C

. 0.2%: U Rated power x 5 or Max. overload voltage, whichever is lower for 5 seconds
Overload (Short time) : .
2%: V Rated power x 10 or Max. overload voltage, whichever is lower for 5 seconds
Resistance to Solder Heat 0.1% 350°C * 10°C, 3 seconds * 0.5 seconds or 260°C * 5°C,
10 seconds * 1 second
: . 0.2%: U Power rating x 1/10, 40°C, 90 - 95% RH, 1000 hours,
Moisture Resistance 20%: 1.5 hr ON/0.5 hr OFF cycle
o 0.5%: U 25°C, 2000 hours
Endurance @ 25°C 3%: V 1.5 hr ON/0.5 hr OFF cycle
. 0.2%: U 275" °C, 250 hours
High Temperature Exposure
2%: V 3507 °C, 250 hours

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

11/27/23

KOA Speer Electronics, Inc. 199 Bolivar Drive « Bradford, PA 16701 ¢ USA « 814-362-5536 ¢ Fax: 814-362-8883 « www.koaspeer.com

leaded

)
<
0
£}
“
[0
0
<




“OX BGR, BWR, BSR

rectangular type wirewound resistors with glass core
KOA SPEER ELECTRONICS, INC. rectangular type wirewound resistors with ceramic core
rectangular type metal oxide film resistors

==
features E
* High power resistor ROH

* Use flame-retardant insulated ceramic case COMPLIANT
» Products meet EU RoHS requirements
 Excellent with anti-pulse and inrush current

5
2w
= 0)
0o
a0
En.
applications and ratings
. Power Resistance Range (Q) E24 Style & Weight (g/1 piece)
ype A
Rating| ¢\ 10, | Go% | Jt5% | Kt10% | S | N | E | P | X | Y |Ys| z | H | Q |HA|HB |QA| QB
BWRL | 1W | 1-56 | 0.22~75| 0.1~75 — 3] — | — | — | ===/ =/T=1T=1=1=1=71=
BWR2 | 2W | 1-160 |0.22~200| 0.1~200| — 2l a0 = l=l=ll=l=l=ll=ll=l=l=1=1=
BWR3 | 3W | 1-300 |0.22~390| 0.1~390 | — 39 (59| — | — | — | — | = | =1 =1=1=1=1=71=
BWR5 | 5W | 1-300 |0.22~390| 0.1~390 | — 5172|5756 | — | — | = | = = =]=1=1=71=
BWR7 | 7W | 1-360 |0.22~390| 0.1~390 | — 75108 — | — | — | — | — | = | = | = [ =] =1=1=
BWR10 | 10W | 1-390 |0.22~390| 0.1~390 | — 2B == =ll=ll=ll=ll=ll=ll=ll=1ll=1=
BWR15 | 15W | 1~390 |0.22~390| 0.1~390 | — 188 — | — | — | — | = =1 =1=1=1=1]=1=1~=
BWR20 | 20W | 1-390 |0.22~390| 01390 — [233| — | — |— [— [ = | = =/ =1=[1=1=1=1 =
BGR5 | 5W — — 10~390 (03991 | — | — | — | — |61 |76 |66 | 76| — |62 | — | — | — | —
BGR7 | 7W = = 10390 (03991 | — | — | — [ — |82 o178 |91 | — |78 — | — | = —
BGR10 | 10W | — — 10~390 [039-91 | — | — | — | — |11.0 [12.4 104 114 99 |10.7 | 136 | — |145| —
BGR15 | 16W | — = 10~390 |051-91 | — | — | — | — |188| — | — | 205184 |186 |24.4 | 275 | 24.6 | 27.7
BGR20 | 20w | — — 10~390 |05191 | — | — | — | — [223] — | — | 240219 221279310281 313
BGR30 | 30W | — = 10390 | 2291 | — | — | — | = [ = | = | = | — [59.3|59.6 739|735 |742| 738
BGR40 | 40W | — — 10390 | 2291 | — | — | — | — | — | — | — | — |70.4| 706|850 |84.6 |852 | 8458
BSR2 2W = —  [4s0-13k| — Zi[38 ] == =l=l=ll=l=l=l=l=1[=1 =
BSR3 3w — —  [430-27k| — 39 (50| — | — | — | = | = | = =1 =1=1=1=1=
BSR5 5W = —  [430-51k| — 51| 72 |57 | — | 61|76 |66 | 76| — |62 — | — | — | —
BSR7 W — — | 430-86k| — 74 (108 — | — |82 91|78 91| — |78 — | — | — | —
BSR10 | 10W | — — | 430-75k| — 102|150 — | — |11.0|124[104 [114 109|107 [137 | — |145| —
BSR15 | 156W | — — | 430-56k| — 188 — | — | — |185| — | — | 205|184 | 186 | 24.4 | 275 | 246 | 27.7
BSR20 | 20w | — — [43056k| — [233] — | — | — [220] — | — [240(219 221279310 (281313
Boner Max. Working Voltage | Max. Overload Voltage T.C.R. (x10¢/K) Rated Operating
Type , V) V Ambient |Temperature
Rating BSR BGR,BWR BSR BGR,BWR BWR BSR BGR Temperature| Range
BWR1 1w — — —
BOR2 2W 250 500 —
BOR3 3w 300 600
BOR5 5W 350 700 +70°C
BOR7 W 500 1000 +100 +300 _40°C
BOR10 10W 700 E=vPR 1400 E=VP+R-10 to
BOR15 15W 700 1400 +250 +155°C
BO R20 20W 750 1500
BGR30 30W — — +25°C
BGR40 40W — — - —

Rated voltage= VPower Rating x Resistance value or Max. working voltage, whichever is lower.
O Represents the space to designate product type via character G, W, or S.
Please consult with us in advance about custom-made products.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/15/22
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sz::o A\® BGR, BWR, BSR

rectangular type wirewound resistors with glass core
KOA SPEER ELECTRONICS, INC. rectangular type wirewound resistors with ceramic core
rectangular type metal oxide film resistors

ordering information

| BWR || s || c || N || 100 Ly |
T Power Termination' Styl Nominal Tol
e Rating Material YiE Resistance olerance
BGR: Wirewound (glass core) See table Blank: S style? +1%: 3 significant F: +1%
BWR: Wirewound (ceramic core) N: N style figures + 1 multiplier G:+2%
BSR: Metal oxide film C: SnCu E: E style “R” indicates decimal J: 5%
P: P style on values <100Q K: +10%
! Lead-Free plated terminal symbols. . Y +2%, +5%, +10%:
C (SnCu) N, E, S and P styles X: X style 2 significant figures
T(Sn) X, VY, YS, Z, H, and Q styles Y: Y style + 1 multiplier “R”
2 No indication on style means S style. YS: YS style i?a(ﬂjc:steflgg'mal on )
Contact us if you have a request for Z: Z style T B
environmentally hazardous materials T sn H: H style % »
other than the substance specified by ’ Q: Q style @© %
EU ROHS. HA: HA style s
HB: HB style L
QA: QA style
QB: QB style
dimensions and construction
S Style _ _ _
Dimensions millimeters
1.5Maﬁ'ﬁ 1.5Magx;__7 Type L w H ¢ d
|od U BWR1C 13.0#1.0 | 5.5%1.0 5.5+1.0 | 30.0£3.0 0.6+0.1
| ——————— ) I
BWR2C, BSR2C | 18.0+1.5 6.3+1.0 6.3+x1.0
BWR3C, BSR3C 8.0£1.0 8.0+1.0
‘ £ L - L 2 ‘ M 22.0+1.5

BWRS5C, BSR5C
BWR7C, BSR7C | 35.0+1.5 | 9.5%1.0 9.5+1.0 | 35.0+¢3.0 | 0.8+0.1
BWR10C, BSR1

0C, BSR10C 48.0+1.5
BWR15C, BSR15C 12.5+#1.2 | 12.5£#1.2
BWR20C, BSR20C| 63.5+1.5 | 12.5+1.5 | 12.5%1.5

E Style Dimensions millimeters
LN \ L L Type W1 D1 H1.5 P
BWR2CN, BSR2CN 11 7 20.5
BWR3CN, BSR3CN 12 8 25
* BWR5CN, BSR5CN 13 9 25.5 °
BWR7CN, BSR7CN 38.5
! /l j}—" ” BWR10CN, BSR10CN 16 12 35 7.5
©0.8+0.1 amb\xk ¥ —~ti— BWR5CE, BSR5CE 9.5 9.5 235 5
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 6/26/20
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rectangular type wirewound resistors with glass core

KOA SPEER ELECTRONICS, INC. rectangular type wirewound resistors with ceramic core
rectangular type metal oxide film resistors

sz::o A\® BGR, BWR, BSR

dimensions and construction (continued)

X Style (5W, 7W, 10W)  (15W, 20W) Y Style YS Style
L (LN 0 le L N L L
i

102

=l

~
w
I+
o
3

ﬂ P
16 ]
147 o f

T~
o

o
13

e
10+%
1 =]
hY
o
—
15:1.5 H

4.5+0.5
fs==t

3 "
ﬁg °© © 0.85
E‘_‘r g. Dimensions millimeters
9o Type L#1.5 w Hi1.0 P1.5
0 BGR5TX, BSR5TX, BGR5TY, BSR5TY, BGR5TYS, BSR5TYS 27 15

35 9.5+1 9.5 22.5

BGR7TX, BSR7TX, BGR7TY, BSR7TY, BGR7TYS, BSR7TYS

BGR10TX, BSR10TX, BGR10TY, BSR10TY, BGR10TYS, BSR10TYS 48 35
BGR15TX, BSR15TX 325
12.5+1.5 12.5
BGR20TX, BSR20TX 63.5 47.5
P Style ® Dimensions millimeters
. 008 Type L w H (P)
E BWR5CP| 23.0+1.5 9.5+1.5 9.5+1.5 20
Parenthesized dimensions are for reference.
E Please refrain from using these parts as a board-insertion type.
———————— —— * Soldering only does not allow enough joint strength.
}‘—L" Fﬂ Additional fixation is recommended.
Z Style (5W, 7W, 10W) (15W, 20W) Dimensions millimeters
L w 24 L w Type L+1.5 | W+1.0 H P
z - z BGR5TZ, BSR5TZ 27 15 %
toso | 1_5ﬂ oS~ | z‘ﬁ BGR7TZ, BSR7TZ 35 9.5 9.5+1 2257%
4 & 15 0 6
& ! [35] a lso]*" BGR10TZ, BSR10TZ 48 35 ,ZM
g 085 3 IR BGR15TZ, BSR15TZ 3257
) AL A ’ P E ’ 12.5 12.5£1.5 ”
¥ 160s BGR20TZ, BSR20TZ 63.5 475 7%
7.3+0.3 1+0.:
11/01/23

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.
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sz::O A\® BGR, BWR, BSR

rectangular type wirewound resistors with glass core
KOA SPEER ELECTRONICS, INC. rectangular type wirewound resistors with ceramic core
rectangular type metal oxide film resistors

dimensions and construction (continued)

H Style w Q Style (15W, 20W) (5W, 7W, 10W, 30W, 40W)
® DR - w ross
- ﬂ—r* . of
t T t INI o T
1+ | A T+ | mE = [
I
o ﬁ:t: P * ‘
=] — Ei L L - —
TR - W - TR
L
Dimensions millimeters - ﬂ
Type L L, L, w W, H H, H, (Hs) (P) t (of) 0l
BGR10TH, BSR10TH 8415 45 |95+1.0| 5.0 |9.5+1.0|7.0+1.0 35 0.4 2.0 E.%
+1. 0
. ) -0
BGR15TH, BSR15TH 25+1.0 2o l125:12] 60 |125:15| 85510 345 25 0
BGR20TH, BSR20TH | 63.5+2 — — 495 05
BGR30TH 75+2.5 56 '
40+1.2 | 10.0 |[19.0¢1.5| 7.5 [19.0+1.5 3.0
BGRA40TH 90£2.5 11.0£1.0 71
BGR5TQ, BSR5TQ 27+1.5 15.0
BGR7TQ, BSR7TQ 35+1.5 9.5+1.0 9.5+1.0 {10.5+1.0| 6.5 3.3 225 292
BGR10TQ, BSR10TQ 48415 45 4.75 35.0 0.5
T | 25+1.0 4.
BGR15TQ, BSR15TQ 70 |12.5812 125415 6.35 — 345 -
BGR20TQ, BSR20TQ | 63.5+2 495
12.0+1.0
BGR30TQ 75+2.5 56
40+1.2 | 10.0 |19.0+1.5| 6.3 [19.0+1.5 8.0 4.1 0.8 1.7
BGR40TQ 90+2.5 71

Parenthesized dimensions are for reference.

HA, QA Style HB, QB Style Dimensions millimeters

W ] Type ®P)| P (W) W, | K |t
—i| [°]  [BeRioTHA, BSRI0THA,

=ll=—== Il 0.6
L BGR10TQA, BSR10TQA

ppes | BGR15THA, BSR15THA,
L= 15 | BGR15TQA, BGR15THB,
Wl . :

BSR15THB, BGR15TQB,

BSR15TQA, BSR15TQB
t 04.2
L L] “ws BR20THA, BSR20THA,

= +
J—r J— K*ﬁ — BGR20TQA BGR20THB, 3.0:03
;C BSR20THB, BGR20TQB,
ot BSR20TQA, BSR20TQB

BGR30THA, BGR30THB,
BGR30TQA, BGR30TQB

BGR40THA, BRG40THB,
BGR40TQA, BGR40TQB

Ps| (P) |

04.2
(10W: 24)

8.0 [6.0+1.0({12.0 2.8+0.3

i

[

0.8

10.0|8.0+1.0|18.0 3.0+0.3

Parenthesized dimensions are for reference.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/01/23
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“ONX BGR, BWR, BSR

rectangular type wirewound resistors with glass core
KOA SPEER ELECTRONICS, INC. rectangular type wirewound resistors with ceramic core
rectangular type metal oxide film resistors

Temperature Rise
S Style N Style E Style

20w ~A
15w 200 %EL | - Q 0 Measuring
250 yAow , — E.z Point
7w — Measuring o =
Measuring 13} Point Mgasunng B
- Point o 150 200| Point r 200
5 200 2 20w N
= x 15w Q N
3 5w £ 100 L 8 150 > .
Z 150 Bw—— 2 [ i 10w $ 150 B
® H 3w [ 7w ~
2 g’ 2w 2 5w e
J 2w 5 50 & 100 5 100
2 100 = g 3w ©
£ £ 2w 8
Q ) E
3 L / 0 = 50 3 50
0= 50 50 100 K
0 g Power Rating (%)
0o 0
[l 0 50 100 0 =0 100
E o Posveer Ratir:g(z%) Power Rating (%) Power Rating (%)
X Style Y Style YS Style
200 | 200 | 200 [
_ -7 — 7 . 7
I3 Measuring Q Measuring o Measuring
;‘ 150 — Point e 2 150 — Point ] g 150— Point —
@ 9 0
: :
£ 100 Tw 2 100 g 100
= 5w © © 10w
g | 20w 2 8 7w
E 50 15w E 50 ow qE, 50 - 5w
= -
= %‘ EW
0 0
50 100 50 100 50 100
Power Rating (%) Power Rating (%) Power Rating (%)
Z Style H, Q Style Derating Curve
200— — — If/:‘LI R i— * NN w-1ow |
— 7 = Measuring 5 a0 : \:,\ \\ sz{ 40lN
<3 Measuring C 0 Point 4%\6/W . z i : N ~
2 150 point ] 8 20w =1 I I Y
& & 15w g | | AV
© o 10w Jd
5 100 5 200 = T T
< I g® ! ! N
8 20w 2 5 t t >
£ 5 5w E 100 / 2, I I >
: : . I
5w o [ | N
0 50 100 0 50 ] 100 -40 20 0 202L 40 607'080 100 120 14015!1560 180 200 220 240 260;7:80
Power Rating (%) Power Rating (%) Ambient temperature (°C)
environmental applications
Performance Characteristics
Requirement AR *%
Parameter Limit Typical Test Method
Resistance Within specified tolerance — 25°C
T.C.R. Within specified T.C.R. — +25°C/+125°C
0.8%: BWR
. 1%: BWR, BSR ° °
Resistance to Solder Heat 20 BGR 1.7%: BGR 350°C + 10°C for 3.5 seconds
0. o 260°C + 5°C for 10 seconds
0.9%: BSR
2.4%: BWR :
. . 3%: BWR, BGR Power rating x 1/10, 40°C, 90 - 95% RH, 1000 hours,
Moisture Resistance ! 2.55%: BGR
%: 1.5 hr ON, 0.5 hr OFF |
5%: BSR 4.5%: BSR 5 hr ON, 0.5 hr OFF cycle
Endurance @ 25°C or 70°C 3%: BWR 2-4"/31 BWR Rated voltage, 25°C or 70°C, 1000 hours, 1.5 hours ON/
5%: BGR, BSR 4.25%: BGR 0.5 hours OFF cycle
4.5%: BSR
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/01/23
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- BGRV, BWRV, BSRV

A=

KOA SPEER ELECTRONICS, INC.

BSRV: rectangular type metal oxide film resistors (for automotive)

features
» High power resistors

BGRYV: rectangular type wirewound resistors with glass core (for automotive)
BWRYV: rectangular type wirewound resistors with ceramic core (for automotive)

RobIS

» Uses flame-retardant insulated ceramic case COMPLIANT

 Excellent in anti-pulse and inrush current

« Suitable for high reliability applications like automotive

* AEC-Q200 tested
» Products meet EU RoHS requirements

applications and ratings

. Pov.ver E'::;f;y ResistancI:Ee2 ‘It%ange (Q) Style & Weight (g/1pcs)
Rating Capacity

(J)* J+5% K+10% S** N** Q QA QcC QE
BWRV3 3w 11 1~390 — 3.9 59 — — — —
BWRV5 5W 17 1~390 — 5.1 7.2 — — — —
BWRV7 ™™ 52 1~390 — 7.5 10.8 — — — —
BWRV10 10W 100 1~390 — 10.2 15.0 — — — —
BWRV15 15W 100 1~390 — 18.8 — — — — —
BWRV20 20W 180 1~390 — 23.3 — — — — —
BWRV40 40W (60W) 549 4.3~220 — — — 93.5 — — 107.5
BGRV5 5W 16 10~390 5Ll=Lg) il — — 6.2 — — —
BGRV7 ™™ 31 10~390 5.1~9.1 — — 7.9 — — —
BGRV10 10W 60 10~390 5.1~9.1 — — 10.7 14.5 — —
BGRV15 15W 60 10~390 51~9.1 — — 18.6 24.6 — —
BGRV20 20W 95 10~390 5.1~9.1 — — 22.1 28.1 — —
BGRV30 10~390 5.1~9.1 — —
BGRv3oTQW| oW 161 10~100 5.1~9.1 — — 59.6 _ 84.6 39
BGRV40 10~390 51~9.1 — —
BGRV40TQW aow 226 10~100 5.1~9.1 — — 706 o 105.0 9.0
BSRV3 3W — 430~27k — 3.9 5.9 — — — —
BSRV5 5W — 430~51k — 5.1 7.2 6.2 — — —
BSRV7 W™ — 430~56k — 7.5 10.8 7.9 — — —
BSRV10 10W — 430~75k — 10.2 15.0 10.7 14.5 — —
BSRV15 15W — 430~56k — 18.8 — 18.6 24.6 — —
BSRV20 20W — 430~56k — 23.3 — 221 28.1 — —

* Average value between 10Q~100Q
** S Style and N Style lead terminal products are not compatible with the AEC-Q200 vibration test by only soldered PCB mounting.
When using the product, please take into account vibration measures such as fixing the product with silicone resin.

Porer Rated Max. Working Voltage (V) | Max. Overload Voltage (V) T.C.R. (x10°/K) Operating
Type Rating Ambient Temperature

Temperature | BGRV | BWRV | BSRV | BGRV | BWRV | BSRV | BGRV | BWRV | BSRV Range
BORV3 3w — 300 — 600 —
gg:ﬁ W +ro°c ggg 1700000

7W

BORVI0 | 1ow E=PR 700 E<VP-R+10[ 1400 290 | w300 |
BORV15 15W E=VP-R 700 |E=VP+Re10 1400 | 250 to
BLIRV20 20W 750 1500 +155°C
BGRV30 30W +25°C
BGRV40 40W — — — — — —
BWRV40 [40W (60W)*** — E=VP-R —  |E=VPeRe10 — +250

Rated voltage= VPower Rating x Resistance value or Max. working voltage, whichever is lower.
Please consult with us in advance about custom-made products.
*** Please note that when used at a rated power of 60W, the surface temperature of the product will reach approximately 300°C.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.
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BGRYV: rectangular type wirewound resistors with glass core (for automotive)
KOA SPEER ELECTRONICS. INC. BWRYV: rectangular type wirewound resistors with ceramic core (for automotive)
’ BSRV: rectangular type metal oxide film resistors (for automotive)

ordering information

| BGRV | s ]| T e | . LA J[ s [ |
T Power Termination’ Styl 2 Dimensional Mounting Nominal Resistance
ype Rating | |Surface Material PAS Accuracy? Bracket Resistance Tolerance
BGRV: Wirewound See table C: SnCu Nil: S style Nil: Standard Nil: None 3 digits J: +5%
(glass core) T: Sn N: N style W: High A: Astyle K: £10%
BWRYV: Wirewound Q: Q style precision C: C style
(ceramic core) E: E style
BSRV: Metal oxide film

* Lead-Free plated terminal symbols. C (SnCu): S, N styles T(Sn): Q styles
2 No indication on style means S style.
Contact us if you have a request for environmentally hazardous materials other than the substance specified by EU RoHS.

dimensions and construction

S Style®
Dimensions millimeters
15Max. || L5Max.||
# (o U Type L w H ¢ d
! T | T BWRV3C, BSRV3C 99415 8+1.0 8+1.0
. l ) l , ‘ BWRV5C, BSRV5C -
W
™ ™ 1 L—J +1. 9.5+1.0 | 9.5+1.0
BWRV7C, BSRV7C 35+1.5 3543 0.840.1
BWRV10C, BSRV10C 48415
BWRV15C, BSRV15C T |12.5#1.2|12.5£1.2
BWRV20C, BSRV20C 63.5£1.5 | 12.5+1.5| 12.5+1.5
N Style® L o
Dimensions millimeters
Type w D H P
BWRV3CN, BSRV3CN 12+1.0 8+1.0 25+1.5
5%
BWRV5CN, BSRV5CN 13410 9+1.0 25.5+1.5 1
BWRV7CN, BSRV7CN 38.5%£1.5
BWRV10CN, BSRV10CN 16+1.0 | 12+1.0 | 35%1.5 757
Q Style 3 S Style and N Style lead terminal products are not compatible with the
® Wi AEC-Q200 vibration test only by soldered PCB mounting.
F—% *H« When using the product, please take into account vibration measures
” F‘\ of such as fixing the product with silicone resin.
t T
£
T T
ﬁ% @ A
L+ L2 w
L
Dimensions millimeters
Type L L1 Lz L3 w W1 H H1 Hz (H3) (P) t (Qf)
BGRV5TQ, BSRV5TQ 27+1.5 (15.0)
BGRV7TQ, BSRV7TQ 35+1.5 9.5+1.0 9.5+1.0 |10.5+1.0 6.5 3.3 [(22.5) 0.5 2.2
BGRV10TQ, BSRV10TQ 48415 4.5 4.75+0.1 (35.0)
BGRV15TQ, BSRV15TQ T | 25%1.0 (34.5)
7 12.5%1.2 12.5¢1.5[13.0+1.0| 6.35 3.15 1.4
BGRV20TQ, BSRV20TQ | 63.5+2 (49.5)
BGRV30TQ 75+1.0 | 40+1.0 19.0£1.0 19.0+£1.0 (56.0)
BGRV30TQW* 75:0.5 | 40£0.5 L0059 0105 19.0+0.5 56:05| 0.8
BGRV40TQ 90+1.0 | 40+1.0 10 19.0+1.0| 6.3+0.1 |19.0+1.0 [12.0+1.0 8.0 4.1 |(71.0) 1.7
4 + + +
BGRV40TQW! 90+0.5 4005 19.0£0.5 19.0+£0.5 71405
BWRV40TQ 91+1.0 20.0+0.5 20.0+0.5
4 High-precision products
Parenthesized dimensions are for reference.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/01/23
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KOA SPEER ELECTRONICS, INC.

BGRV, BWRYV, BSRV

BGRV: rectangular type wirewound resistors with glass core (for automotive)
BWRYV: rectangular type wirewound resistors with ceramic core (for automotive)
BSRV: rectangular type metal oxide film resistors (for automotive)

dimensions and construction (continued)

QA Style

QcC

Style

QE Style (BGRV)

]

QE Style.(BWRV40)

[0} B
| Wﬂ ) L L] | | :
_ ) [
1 .
- . — %o
Dimensions millimeters T ﬁ
Type (P2) P P, Wy | W, (W) (Ws) K t oF 3w
BGRV10TQA, BSRV10TQA 2.8+0.3 0.6 4.0 = E
BGRV15TQA, BSRV15TQA 8.0 6.0+1.0 — 12.0 3.0+0.3 — — 3.040.3
BGRV20TQA, BSRV20TQA T
BGRV30TQC, BGRV30TQWC
— 110+£1.0 | 101+1.0 — — 4.2 21.0 —
BGRV40TQC, BGRV40TQWC 0.8 42
ECRYSONGENBGRY S ONANIE 10.0 8.0£1.0 18.0 3.0£0.3 3.0+0.3
BGRV40TQE, BGRV40TQWE 35.0£1.0 7.0 8.5
BWRV40TQE 8.1 49+1.0 12.0 — —
Parenthesized dimensions are for reference.
Derating Curve
100
ANLhNEEN
50 : \\:'\ \\\< 3wW~10W
- I I ||
g . I I \\\ \<1SW~40W(60
& [ [ X
3 | |
- 40
g aNK S
& ! ! >
20
| | h
0 ' ' AN
-40 -20 0O 20| 40 60 I 80 100 120 140 |160 180 200 220 240 260 |280
25 70 155 275
Ambient Temperature (°C)
environmental applications
Performance Characteristics
Requirement AR +%
Parameter Limit Typical Test Method
Resistance Within specified tolerance — 25°C
T.C.R. Within specified T.C.R. — +25°C/+125°C
Resistance to Soldering Heat 1%: BWRV, BSRV 0.5%: BWRV, BSRV 350°C * 10°C for 3.5 seconds
9 2%: BGRV 1.0%: BGRV 260°C + 5°C for 10 seconds
. . 3%: BWRV, BGRV 2.0%: BWRV, BGRV Power rating x 1/10, 40°C, 90 - 95% RH, 1000 hours,
Moisture Resistance 59%: BSRV 2.5%: BSRV 1.5 hr ON, 0.5 hr OFF cycle
o 5 3%: BWRV 2.0%: BWRV 25°C or 70°C, rated voltage, 1000 hours,
Endurance @ 25°C or 70°C 59: BGRV, BSRV 2.5%: BGRV, BSRV 1.5 hours ON, 0.5 hours OFF cycle

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.
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KOA SPEER ELECTRONICS, INC.

features

» Power type current detecting resistors
* Flame retardant resistors in ceramic case

» Automatic insertion for a 5mm pitch between

terminals is applicable (26 type, 58 type)

* Low inductance
* Space saving

» Products with lead-free terminations
meet EU ROHS requirements

rectangular type metal plate resistors

—

COMPLIANT

5
i
0o - - -
g dimensions and construction
a Single Straight Style Single Forming Style Size Dimensions inches (mm)
Ceramic Ceramic Code A B C d P
Case Case
Cement Cement BPR26 .335+.04 .512+.04 .157+.04 | .024+£.004 | .354+.04
Bby Resistive Element Bl Resistive Element (8.5+1.0) | (13.0+1.0) | (4.0+1.0) (0.6+0.1) (9.04£1.0)
Cc (o] .335+.04 .512+.04 .157+.04 | .031+.004 | .354+.04
< < BPR28 | (55541.0) | (13.0:1.0) | (4.041.0) | (0.8:0.1) | (9.0+1.0)
T T BPR3g | 51204 | .551+.04 .031+.004 | .354.04
A A (13.0+1.0) | (14.0+1.0) (0.8£0.1) | (9.0£1.0)
BPR58 .709+.04 .551+.04 .031+.004 | .354+.04
d (18.0£1.0) | (14.0+1.0) (0.840.1) | (9.0+1.0)
13£1mm *H:d Soamm & BPR108 | 669+.06 | 1.02£.06 | .197+.04 | .031%.004 | .787+.04
P B s S (17.0+1.5) | (26.0+1.5) | (5.0+¢1.0) | (0.8+0.1) | (20.0+1.0)
Lead Wire Lead Wire BPR55 .669+.06 | 1.02+.06 .031+.004 | .394+.04
. (17.0+1.5) | (26.0+1.5) (0.8+0.1) | (10.0£1.0)
Twin Style BPR77 | 787+07 | 1.02+.06 .031+.004 | .394+.04
geramic  Cement (20.0£1.8) | (26.041.5) (0.8+0.1) | (10.0+1.0)
B N Resistive Element .
S Derating Curve
T 100 — N
A - | |
. I |
g I [ For resistors
8+1 d->| o .
5;$: @ ~ e 00T [ operated at an ambient
P—j«—P N | temperature of 70°C or
Lead Wire « | | above, a power rating
& I I shall be derated in
20 | | accordance with the
ol | | above derating curve.
-40 0 40 “80 120 160 200  *240
70 235
- - - Ambient Temperature
ordering information (C)
IBTRII I | | I | | c | | I | | R10 | | I |
T Power Lead Wire Termination Packagi Nominal Tol
YRS Rating Diameter Material ackaging Resistance olerance
2: 2W 6: 0.6mm C:SnCu Blank: Straight lead 2 significant figures J: +5%
3:3W 8: 0.8mm (9-0mm pitch) +1 multiplier. “R” K: +10%
5: W F: Forming indicates decimal on
: (9.0mm pitch) value <10Q.
10: 10W | | 8: 80.8mm | FT: Radial taping QIIléaIUeS less thar:j
(BPR26FT, BPR58FT DL are Bxpresse
55: BW+5W Blank Only’ 5.0mm p|tch) L? mQ VIVIt L"as
77 TWHTW ecima.
. - . . Ex: 20mQ - 20L
For further information on packaging, please refer to Appendix C.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 2/10/21
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KOA SPEER ELECTRONICS, INC.

applications and ratings

rectangular type metal plate resistors

T.CR. Resistance Range Rated Operating
Part Power N
. . N (ppm/°C) . +50, . +109 Ambient Temperature
Designation Rating Max. J('E]g)/" KiE_11£)A Temperature Range
BPR26 2W
0.01Q
BPR28 2W 0.10 - 0.680 0.01Q - 0.68Q
BPR38 3w
BPR58 5W +350* 0.01Q, 0.1Q - 1.0Q 0.01Q - 1.0Q +70°C -40°C to +200°C
BPR108 10W _— 0.05Q, 0.1Q - 1.0Q
BPR55 5W+5W 0.050, 0.10Q
BPR77 7TW+TW 0.22Q - 0.47Q 00302 -0.470
* Application range: The straight style of 0.018Q or over
standard resistance
Resistance 26, 28 38 58 108 55 77
J: 5% | Ki#10% | J: 5% | K: £10% | J: #5% | K: £10% | J: ¥5% | K: £10% | J: #5% | K: £10% *5% | K: #10%
0.01 @) @] @) @) @) @) — — — — — —
0.012 e e) @) — — — — — _
0.015 ©] ©)] @) — — — — — —
0.018 O O O — — — — _ _
0.02* e) O e — —
0.022 ®) ©)] ©) — —
0.027 e e @) — —
0.03* O O @) — — ©)
0.033 ©) ©) ©) — —
0.039 O @) @) — —
0.04* ®) ©)] ©)
0.047 @) @) @)
0.05* ©) ©) @) @) @) @) ©)
0.068 O ©)] @)
0.082 ®) ©)] ©)
0.1 @) e) @) @) @) @) @) @) @) @)
0.12 @) O @) ©)] @) @) ©)
0.15 @) O @) ©)] @) @) @) @)
0.18 @) O @) ©)] @) @) @) @)
0.22 @) O @) @) @) @) @) ©)] @)
0.27 @) ©)] @) @) @) ©) ©) ©) ©)
0.33 @) @) @) @) @) @) o @)
0.39 @) O @) @) @) ©) o ©)
0.47 @) O @) @) @) @) ©)] @)
0.56 @) O @) ©) @) ©)
0.68 @) O @) @) @) @) — — — —
0.82 @) @) — — — —
1.00 @) @) @) — — — _
O : Available Blank : Please consult — : Not available * Non standard E-12 Decade Value
environmental applications
Performance Characteristics
Requirement A R%
Parameter Limit Typical Test Method
Resistance W|trt1(;rrerr(;%téleated — 25°C (Measurement position: 20mm under from the case)
TCR Within specified +25°C/+125°C
e T.C.R. B (Application range: the straight style of 0.018Q over)
Overload (Short time) +2.0% +1.0% Rated power x 2.5 for 5 seconds (Application range: 0.05Q & over)
Resistance to Solder Heat +2.0% +1.0% 260°C = 5°C, 10 seconds * 1 second
Moisture Resistance +5.0% +3.0% 40°C £ 2°C, 90 - 95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
Endurance at 70°C +5.0% +3.0% 70°C £ 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Exposure +3.0% +2.0% +125°C, 100 hours
Resi Sol No evidence of damage After immersing the sample in I.P.A for 60 seconds + 10 seconds,
esistance to Solvent O - the resistor surface should be rubbed with absorbent cotton 10 times
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/09/22
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KOA SPEER ELECTRONICS, INC.

LR

custom milliohm resistor

—

= O\

features COMPLIANT

» The super low resistance (3mQ ~) is suitable
for high power current sensing

« Pitches and heights adjustable according
to mounting conditions

* All custom-made products

» Easy soldering

* Products with lead-free terminations meet EU ROHS
requirements. EU RoHS regulation is not intended for
Pb-glass contained in electrode, resistor element and glass.

dimensions and construction

L Style T Style
Vad V,d
H* H*
Resistive Resistive
Wire Wire
~ Yy 0 (0 * Please consult with factory
goldter gg'gter a about dimensions “P” and “H”
oa Y T style is applied for the diameter
< pr—>| < pr—>] — I‘_T of @ 2.3 or above
1 Max.
ordering information
| LIR | | 0|9 | | Ila | | T || 10 || 20L | | J
Termination Insertion Nominal Resistance
Type Symbol Material Style Pitch Resistance Tolerance
06~20: L-Style D: SnAgCu L (06~20) Insertion 3 digits H: £3%
23~29: T-Style N: No surface T (23~29) Pitch “L” indicates J: 5%
treatment the decimal in
milliohms

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.
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KOA SPEER ELECTRONICS, INC.

LIE

applications and ratings

custom milliohm resistor

pes on | Symbor | o4 Diameter | MEITCT | Resistance | Resistance | (L) | ambient | Tomperature
Rating (A) Max. Temperature Range
LRO6D 06 0.6 3.0 50mQ - 100mQ
LRO7D 07 0.7 4.0 30mQ - 70mQ
LRO8D 08 0.8 4.5 28mQ - 50mQ
LRO9D 09 0.9 5.0 20mQ - 40mQ
LR10D 10 1.0 55 15mQ - 30mQ
LR11D 1 11 6.0 15mQ - 20mQ 3 9
LR12D 12 12 7.0 10mQ - 20mQ 0l
: 3% -40°C B
LR13D 13 1.3 7.5 10mQ - 20mQ +100 +70°C o E %
LR14D 14 1.4 8.0 10mQ - 20mQ 1 £5% +180°C c
LR15D 15 15 9.0 10mQ - 20mQ
LR16D 16 1.6 9.5 10mQ - 15mQ
LR18D 18 1.8 11 5mQ - 10mQ
LR20D 20 2.0 12 5mQ - 10mQ
LR23D 23 2.3 14 3mQ - 10mQ
LR26D 26 2.6 18 3mQ - 5mQ
LR29D 29 2.9 21 3mQ - 5mQ

* Other diameters and resistances are also available on request

environmental applications

Derating Curve

100 |\
N
80 I N
: LN
g 60 | N
T
2 | \
g 40 I N
B I \
20 For resistors operated at an ambient temperature
I of 70°C or above, a power rating shall be derated
| in accordance with the above derating curve.
40 -20 O 20 40 60 “ 80 100 120 140 160 “*
70 180
Ambient Temperature
Performance Characteristics
Requirement AR %
Parameter Limit Typical Test Method
) Within specified o
Resistance tolerance — 25°C
Within specified o o
T.C.R. TCR. — +25°C/+125°C
Resistance to 0 0, o °
Soldering Heat +2.0% +1.6% 350°C * 10°C, 3 seconds
; ; Power rating x 1/10, 40°C, 90% - 95% RH, 1000 hours
0 0 , , , ,
Moisture Resistance +3.0% +2.7% 1.5 hr ON, 0.5 hr OFF cycle
o Rated voltage, 70°C, 1000 hours
+ 0, + 0, 1 ’
Endurance at 70°C +5.0% +3.0% 1.5 hr ON, 0.5 hr OFF cycle

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.
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Caution & Terms

= Oa\

KOA SPEER ELECTRONICS, INC.

Precautions for the

Thermal Sensors

Refer to the precautions of common matters for all products

in the beginning of this catalog.

Particulars Common to Thermal Sensors

» Excessive voltage such as ESD, could damage thermal sensors.

« Water drops from condensation or impure substances that adheres between
the electrode wires may cause insulation deficiency and lower the resistance
value of the thermal sensors. Be aware when using this product.

Avoid sudden changes in temperature to maintain the accuracy of

the thermal sensors.

« Some of the thermal sensors use special temperature sensing films. Contact

us if the sensors are constantly operated under high temperature environment.

« Itis necessary to suppress self heating in the design to maintain accuracy of
the thermal sensor if rated temperature is set.

Platinum Thin-Film Thermal Sensors

* Welding is recommended to connect the lead wires of SDT101B, SDT310P,
SDT310MTM, SDT310AP, SDT310HCTP and SDT310VASP2 since they are
heat resistant lead wires. Select the flux for stainless-steel when soldering.
Wash the flux with hot water after the soldering to remove the residue
completely.

« The 3-wire or 4-wire method is recommended for implementing high precision
temperature measuring for both SDT101 and SDT310 series.

* When molded or placed in a metal tube filled with resin, the resistance value
may change depending on the kind of resins used.

Terms and Definitions

Platinum Thin Film Thermal Chip Sensors

« Also known as a platinum resistance temperature detector, an electronic
component whose resistance value changes with temperature as determined
by standards.

It uses a platinum thin film as a resistor and has excellent environmental
resistance, and its resistance value rises almost linearly as the
temperature rises.

Linear Positive Temperature Coefficient Resistor

« Unlike the platinum thin film thermal chip sensors, there are many types of
resistance value changes with temperature, and there are many types of
resistance values, and the resistance value changes with temperature.

« The resistance value change range is narrow compared to the thermistors
but the linearity is high.

Thermistor

» Thermally sensitive resistors, constructed from temperature sensitive semi-
conductive materials, with predictable, large variation in resistance due to
change in temperature. There are two kinds of thermistors characterized by
resistance change.

* PTC (Positive Temperature Coefficient): Resistance increases with a rise in
temperature.

* NTC (Negative Temperature Coefficient): Resistance decreases with a rise
in temperature.

Thermal Time Constant

PTC °
Time

High

Linear positive
temperature
coefficient resistor

Platinum thin film
thermal sensors

Resistance Value

NTC

Low

Low High
Temperature (°C)

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

thermal sensors

needed for a sensor’s temperature to change 63.2% when the ambient
temperature of a sensor is rapidly changed by a condition in which self heat
generation can be ignored.

Thermal Dissipation Constant

« The necessary power which is needed to increase the temperature of the
element 1°C by self heating and is expressed with the following formula:

W : Electrical input power (W)

T : Standard Temperature (°C)

T1 : Self heating temperature generated

by applied power (°C)

8(W/°C) = W/(T1-T)

Self-Heating Coefficient

« Self-heating coefficient expressed in °C/mW is values measured at
temperature: 0°C in flowing oil with a velocity >0.2m/s, which is value of
elements and vary with connecting or fixing methods.

Temperature Coefficient of Resistance (T.C.R.)

» Relative variation of resistance between two given temperatures when
temperature is changed by 1K, which is calculated by the following formula.
TCR. (ppmec) R-Ro 1 0

_Ro =
R : Resistance value (QQ) at T (°C)
RO : Resistance value (Q) at To (°C)
T : Measured test temperature (°C)
TO : Measured base temperature (°C)

Specified Current

« The electricity which it is charged with in the element is moved to the range
that rise in temperature due to a self-heat generation can be ignored. Ordinarily
recommended measuring currents are 1mA for 100Q and 0.1mA for 500Q.

Rated Power

« The maximum wattage which can be continuously applied to a resistor at the
rated ambient temperature.

Critical Resistance Value

* The maximum nominal resistance value at which the rated power can be
applied without exceeding the maximum working voltage.

» The rated voltage is equal to the maximum working voltage at the critical
resistance value.

Maximum Working Voltage

* Maximum D.C. or A.C. voltage (rms) that can be continuously applied to a
resistor or a thermosensor. However, the maximum value of the applicable
voltage is the rated voltage at the critical resistance value or lower.

Overload Voltage

 Allowable voltage which is applied for 5 sec. according to the short time
overload test. Overload voltage shall be 2.5 times of rated voltage or max.
overload voltage, whichever is lower.

Rated Ambient Temperature

* Maximum ambient temperature at which the power rating may be applied
continuously. The rated ambient temperature refers to the temperature around
the resistor mounted inside the equipment, not to the air temperature outside
the equipment.

Derating Curve
» Curve that expresses the relation between ambient temperature and the
maximum allowable power, which is generally expressed in percentage.

External Conductor
» A conductor connected to a temperature sensor that is located outside of
the protective body.

Internal Conductor
< A conductor connected to a temperature sensor that is located inside of the
protective body.

11/21/23
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SDT73H,SDT73S
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KOA SPEER ELECTRONICS, INC.

platinum thin film thermal chip sensors

= W

features COMPLIANT

* SMD platinum thin film thermal sensors
* T.C.R. is in accordance to JIS-DIN standards IEC

* Suitable for temperature control in various
industrial equipment

* Suitable for both flow and reflow solderings
» Products meet EU RoHS requirements

dimensions and construction

L Type Dimensions inches (mm)
/4 c—> S<C -7/ (Inch Size Code) L W © d t
J 2B .126+.008 | .063+.008 | .02+.012 | .02+.012 | .02+.006
W / (1206) (3.240.2) | (1.6£0.2) | (0.5+0.3) | (0.5£0.3) | (0.5£0.15)
Solder i
_/ . Plating ay
: Ni Eo
t || ’ Plating 5
Y co
}«— d Protective Platinum Inner 20
Coating Thin Film Electrode
Ceramic
Substrate
ordering information
| sptsH | | 2B | | T | | TE | | 100 | | F | [ 385
T Size Cod Termination packadi Nominal Resistance T.C.R.
e 42 (Sl Material deaving Resistance Tolerance (x 109/K)
SDT73H 2B 2B: 1206 T: Sn TEK: 4mm pitch 100: 100Q C: £0.2% 385: +3850
SDT73S 2B plastic embossed 500: 500Q F: +1%
(1,000 pieces/reel) SDT73S: 100Q SDT73S:
TE: 4mm pitch F: +1%
plastic embossed
(5,000 piecesl/reel)
applications and ratings
n n Thermal Thermal T.C.R. - Operating
D Part . Re5|st;omce sl Time Dissipation T'C'B' 5 Tolerance Specmegl Temperature
esignation @ 0°C Tolerance Constant Constant! (ppm/°C) (ppM/°C) Current Range
100Q C: +0.2% . -55°C to
1mA Max.:
SDT73H 28 5000 F: +1% "o +155°C
6.5 seconds 2.4mW/°C 3850 +50
0.1mA Max.: 55°C to
SDT73S 2B 100Q F: +1% 500Q +250°C®

-

~

w

IS

Thermal time constant and thermal dissipation constant are reference values, which are values of elements and vary with connecting
or fixing methods. Thermal dissipation constant is approx. 4mW/°C under the surface mounting condition.
T.C.R. Measuring Temperature:0°C/+100°C

When always using a SDT73S, 200°C or less is recommended.
The electricity which it is charged with in the element is moved to the range that rise in temperature due to a self-heat generation can be ignored.

Ordinarily recommended measuring currents are 1mA for 100Q and 0.1mA for 500Q.

For further information on packaging, please refer to Appendix A.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.
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= ® SDTZ73H,SDT73S
V== A\ [}

platinum thin film thermal chip sensors
KOA SPEER ELECTRONICS, INC.

environmental applications

Temperature Characteristics Pt100 Resistance - Temperature Characteristics (IEC 60751%%)
20 100Q at 0°C
218 Temperaturel g | 43 | 2 | 3 | 4 | 5| 6| 7| 8 | 9
5 ¢S
16 -50 80.31 | 79.91 | 7951 | 79.11 | 78.72 | 7832 | — — — —
s 1385 -40 84.27 | 83.87 | 83.48 | 83.08 | 82.69 | 82.29 | 81.89 | 81.50 | 81.10 | 80.70
lab——r g -30 88.22 | 87.83 | 87.43 | 87.04 | 86.64 | 86.25 | 85.85 | 85.46 | 85.06 | 84.67
S / -20 92.16 | 91.77 | 91.37 | 90.98 | 90.59 | 90.19 | 89.80 | 89.40 | 89.01 | 88.62
%12 -10 96.09 | 95.69 | 95.30 | 94.91 | 94.52 | 94.12 | 93.73 | 93.34 | 92.95 | 92.55
b 0 0 100.00 | 99.61 | 99.22 | 98.83 | 98.44 | 98.04 | 97.65 | 97.26 | 96.87 | 96.48
0 1 2 3 4 5 6 7 8 9
08 0 100.00 | 100.39]100.78 | 101.17 | 101.56 | 101.95 | 102.34 | 102.73|103.12 [103.51
50 0 50 100 150 200 250 300 10 103.90 | 104.29 | 104.68 | 105.07 | 105.46 | 105.85 | 106.24 | 106.63 | 107.02 | 107.40
Ambient Temperature 20 107.79/108.18|108.57 | 108.96 [109.35 | 109.73 | 110.12 | 110.51 | 110.90 | 111.29
° 30 111.67 [ 112.06 | 112.45 | 112.83 [113.22 | 113.61 | 114.00 | 114.38 | 114.77 | 115.15
40 115.54 | 115.93 | 116.31 | 116.70 | 117.08 | 117.47 [ 117.86 | 118.24 | 118.63 [119.01
50 119.40 | 119.78 [ 120.17 | 120.55 [120.94 | 121.32 [ 121.71 | 122.09 | 122.47 |122.86
Approximate Expression for Resistance- 60 123.24 | 123.63|124.01 | 124.39|124.78 | 125.16 | 125.54 | 125.93 | 126.31 | 126.69
Temperature Characteristics 70 127.08 | 127.46 | 127.84 | 128.22 | 128.61 | 128.99 | 129.37 | 129.75[130.13 [130.52
-55°C~0°C ‘R1=Ry {1+C,T+C,T?+C4 (T-100) T%} 80 130.90 | 131.28|131.66 | 132.04|132.42 | 132.80 | 133.18 | 133.57 | 133.95 [134.33
0°C~+250°C  :Rt=Rj (1+C,T+C,T?) 90 134.71]135.09|135.47 [ 135.85]136.23 | 136.61 | 136.99 | 137.37 | 137.75 [138.13
ge:rr R : Resistance value at T°C 100 138.51 | 138.88 | 139.26 | 139.64 | 140.02 | 140.40 | 140.78 | 141.16 | 141.54 [141.91
50 R, : Resistance value at 0°C°C 110 142.29 | 142.67 | 143.05 | 143.43|143.80 | 144.18 | 144.56 | 144.94 | 145.31 [145.69
gs T : Ambient temperature(°C) 120 146.07 | 146.44 | 146.82 | 147.20 | 147.57 | 147.95 | 148.33 | 148.70 | 149.08 | 149.46
3 Constants C;, C,, Ca: 130 149.83 | 150.21 | 150.58 | 150.96 | 151.33 | 151.71 | 152.08 | 152.46 | 152.83 |153.21
- C,=3.9083x10°°C* 140 153.58 | 153.96 | 154.33 | 154.71 | 155.08 | 155.46 | 155.83 | 156.20 | 156.58 | 156.95
C,=-5.775x107°C* 150 157.33|157.70| 158.07 | 158.45 | 158.82 | 159.19 | 159.56 | 159.94 | 160.31 |160.68
C3=-4.183x10"2°C* 160 161.05|161.43 | 161.80|162.17 | 162.54 | 162.91 | 163.29 | 163.66 | 164.03 | 164.40
170 164.77 | 165.14 | 165.51 | 165.89 | 166.26 | 166.63 | 167.00 | 167.37 | 167.74 [168.11
180 168.48 | 168.85 | 169.22 | 169.59 | 169.96 | 170.33 | 170.70 | 171.07 | 171.43 [171.80
190 172.17|172.54 | 172.91|173.28 | 173.65 | 174.02 | 174.38 | 174.75|175.12 | 175.49
200 175.86 | 176.22 | 176.59 | 176.96 |177.33 | 177.69 | 178.06 | 178.43|178.79 [179.16
210 179.53|179.89|180.26 | 180.63 [180.99 | 181.36 | 181.72 | 182.09 | 182.46 [182.82
220 183.19|183.55 | 183.92 | 184.28 | 184.65 | 185.01 | 185.38 | 185.74 | 186.11 |186.47
230 186.84 | 187.20|187.56 | 187.93188.29 | 188.66 | 189.02 | 189.38 | 189.75 [190.11
240 190.47 [190.84191.20 [ 191.56 [191.92 | 192.29 | 192.65 | 193.01 | 193.37 [193.74
250 194.10| - - - - - - - - -
Note: Desired temperature values are obtained by adding temperatures in the vertical
and horizontal axes. When calculating a resistance value of 105°C, read the
value in the column where 100°C in the vertical axis and 5°C in the horizontal
axis cross. The value will be 140.40Q. The value for 500Qat 0°C will be the
Performance Characteristics value obtained by multiplying the resistance value in this table by 5.
Requirement A R +(%+0.05Q)
Parameter Limit Typical Test Method
Resistance an?;;ﬁgg'ed — 0°C
TCR. 3850+50ppm/°C — 0°C/ +100°C
Insulation Resistance 100MQ or more — d.c. 100V
Dielectric Withstanding Voltage +0.5% -0.019% a.c. 100V, 60 seconds - 70 seconds
Resistance to Solder Heat +0.5% -0.004% 260°C for 10 seconds
. -0.033% (SDT73H)| -55°C (30min)/ +25°C (2~3min)/+155°C (30min)/+25°C (2~3min) 10 cycles
Rapid Change of Temperature *0.5% -0.048% (SDT73S) (SDT7(3H, SD)T73S+25°C (30m)in)/+250°C (30m)in) 10 cycles (SDT)YSS)y
Moisture Resistance +0.5% -0.016% 40°C, 90 - 95% RH, 1000 hours, 1mA, 1.5 hr ON, 0.5 hr OFF cycle
Normal Temperature Load Life +0.5% -0.010% 20°C + 10°C, 1000 hours, 1mA continuous turning on electricity
. . - 0 +155°C, 1000 hours (SDT73H), +250°C, 1000 hours (SDT73S
High Temperature Load Life 0.5% 88%0//2 ggggg; 1mA continuous turni(ng on ele)ctricity ( )
High Temperature Exposure +0.5% :8-_8%2//2 ggggg; +155°C, 1000 hours (SDT73H), +250°C, 1000 hours (SDT73S)
Low Temperature Exposure +0.5% -0.029% -55°C, 1000 hours
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 3/21/25
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platinum thin film thermal chip sensors

KOA SPEER ELECTRONICS, INC. (for automotive)
EOSTh
features ROIU:I%
* SMD platinum thin film thermal sensors COMPLIANT

* T.C.R. is in accordance to JIS IEC standards
* Suitable for both flow and reflow solderings

» Products meet EU RoHS requirements

* AEC-Q200 Tested

dimensions and construction

L Type Dimensions inches (mm)
/4 c» (Inch Size Code) L W © d t

; 2B .126+.008 | .063+.008 | .02+.012 | .02+.012 | .02+.006
(1206) (3.240.2) | (1.6£0.2) | (0.5+0.3) | (0.5+0.3) | (0.5£0.15)
Solder
_/ Plating
Ni
| Plating
_v_

g g
0
cu
0c
Lo
}«—d Protective | Platinum Inner b
Coating Thin Film Electrode
Ceramic
Substrate

ordering information

[ spbt7av. | | 2B | | T | | TE | | 100 | | F | [ 385 |
T Size Cod Termination packaai Nominal Resistance T.C.R.
e 42 (CloeiE Material ElelEling Resistance Tolerance (x 10°/K)
2B: 1206 T: Sn TEK: 4mm pitch 100: 100Q C: £0.2% 385: +3850
plastic embossed 500: 500Q F: +1%
(1,000 pieces/reel)
TE: 4mm pitch
plastic embossed
(5,000 pieces/reel)

applications and ratings

Part Resistance Resistor Thgrmal _Thgrmgl T.C.R. LERe Specified CIPE T
Designation @ 0°C TolErEnee Time Dissipation (ppm/°C)? Tolerance current? Temperature
Constant* Constant* (ppm/°C) Range
1mA Max.: 100Q
100Q C: £0.2% o ; -55°C to
SDT73V 2B 5000 1% 6.5 seconds 2.4mW/°C 3850 150 0-1rgg~o'¥')ax-- +155°C

Thermal time constant and thermal dissipation constant are reference values, which are values of elements and vary with connecting
or fixing methods. Thermal dissipation constant is approx. 4mW/°C under the surface mounting condition.

2 T.C.R. measuring temperature: 0°C/+ 100°C

The electricity which it is charged with in the element is moved to the range that rise in temperature due to a self-heat generation can
be ignored. Oridinarily recommended measuring currents are 1mA for 100Q and 0.1mA for 500Q.

For further information on packaging,
please refer to Appendix A.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/07/23
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platinum thin film thermal chip sensors

environmental applications

Temperature Characteristics Pt100 Resistance - Temperature Characteristic (IEC 60751%°%)
2.0 100Q at 0°C
218
g Tem‘()fcr;"t”re o| 1| 2| 3| 4| 5]| 6] 7| =8]|-=9
S16
5] -50 80.31 | 79.91 | 7951 | 79.11 | 78.72 | 7832 | — — — —
81_4_____1;35_35_ — -40 84.27 | 83.87 | 83.48 | 83.08 [ 82,69 | 82.29 | 81.89 | 81.50 | 81.10 | 80.70
= / -30 88.22 | 87.83 | 87.43 | 87.04 | 86.64 | 86.25 | 85.85 | 85.46 | 85.06 | 84.67
®l2 -20 92.16 | 91.77 | 91.37 | 90.98 | 90.59 | 90.19 | 89.80 | 89.40 | 89.01 | 88.62
é 0 -10 96.09 | 9569 | 95.30 | 94.91 | 9452 | 94.12 | 93.73 | 93.34 | 92.95 | 92555
0 100.00 | 99.61 | 99.22 | 98.83 | 98.44 | 98.04 | 97.65 | 97.26 | 96.87 | 96.48
08 o | 1| 2] 3[4 5 | 6 [ 7 | 8 |9
-50 0 50 100 150 200 250 300 0 100.00 | 100.39]100.78 [ 101.17 [101.56 | 101.95 | 102.34 [ 102.73|103.12 [103.51
Ambi 10 103.90 | 104.29 | 104.68 | 105.07 | 105.46 | 105.85 | 106.24 | 106.63 | 107.02 | 107.40
mblentTemperature
C) 20 107.79/108.18|108.57 | 108.96 |109.35 [ 109.73 | 110.12 | 110.51 | 110.90 | 111.29
30 111.67 | 112.06 | 112.45 | 112.83 [113.22 | 113.61 | 114.00 | 114.38 | 114.77 | 115.15
Approximate Expression for Resistance- 40 115.54 | 115.93 | 116.31 | 116.70 | 117.08 | 117.47 | 117.86 | 118.24 | 118.63 [119.01
Temperature Characteristics 50 119.40 | 119.78 [120.17 | 120.55|120.94 | 121.32 [ 121.71 | 122.09 | 122.47 [122.86
-55°C~0°C :R1=R {1+C,T+C,T?+C; (T-100) T%} 60 123.24|123.63 | 124.01 | 124.39 |124.78 | 125.16 | 125.54 | 125.93 | 126.31 | 126.69
P 0°C~+155°C  :R=Ry (1+C,T+C,T?) 70 127.08 | 127.46 | 127.84 | 128.22 |128.61 | 128.99 | 129.37 | 129.75 | 130.13 | 130.52
gg R; : Resistance value at T°C 80 130.90[131.28|131.66 | 132.04 |132.42 [ 132.80 | 133.18 | 133.57 | 133.95 |134.33
n3 Ry : Resistance value at 0°C°C 90 134.71]135.09]135.47]135.85]136.23 | 136.61 [ 136.99 | 137.37 [ 137.75 [138.13
9,3 T : Ambient temperature(°C) 100 138.51 | 138.88 | 139.26 | 139.64 | 140.02 | 140.40 | 140.78 | 141.16 | 141.54 |141.91
"N Constants Cy, C,, Cy: 110 142.29|142.67 | 143.05 | 143.43 |143.80 | 144.18 | 144,56 | 144.94 | 145.31 |145.69
C,=3.9083x10°°C* 120 146.07 | 146.44 | 146.82 | 147.20 | 147.57 | 147.95 | 148.33 | 148.70 | 149.08 | 149.46
Cp=-5.775x107°C* 130 149.83 | 150.21 | 150.58 | 150.96 | 151.33 | 151.71 | 152.08 | 152.46 | 152.83 [153.21
Cs=-4.183x10%°C* 140 153.58 | 153.96 | 154.33 | 154.71 | 155.08 | 155.46 | 155.83 | 156.20 | 156.58 | 156.95
150 157.33| 157.70 | 158.07 | 158.45 | 158.82 | 159.19 | — — — —

Note: Desired temperature values are obtained by adding temperatures in the vertical
and horizontal axes. When calculating a resistance value of 105°C, read the
value in the column where 100°C in the vertical axis and 5°C in the horizontal
axis cross. The value will be 140.40Q). The value for 500Q at 0°C will be the
value obtained by multiplying the resistance value in this table by 5.

Performance Characteristics
Requirement A R +(%+0.05Q)

Parameter Limit Typical Test Method
Resistance W|t{1c|)r|1ers§r(]ecc(|3ﬂed — 0°C
T.C.R. 385050 (x10°/K) — 0°C/+100°C
Resistance to Solder Heat +0.5% -0.004% 260°C for 10 seconds
Solderability 95% Coverage Min. — 235°C+5°C, 3 seconds + 0.5 seconds
Terminal Strength +0.5% -0.011% 1.8kg force is kept on the samples for 60 seconds

-55°C (30 minutes)/ +25°C (2 - 3 minutes)/ +155°C (30 minutes)/
+25°C (2 - 3 minutes), 1000 cycles

Thermal Shock +0.5% -0.032% -55°C (15 minutes)/ +155°C (15 minutes), 300 cycles
25°C, -65°C (90 - 100% RH), t= 24 hours/cycle. Unpowered.

Rapid Change of Temperature +0.5% -0.058%

Moisture Resistance +0.5% -0.041% . . ;
It is carried out 10 times.
Biased Humidity +0.5% -0.016% 85°C, 85% RH, 1000 hours, 1mA, 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Exposure +0.5% -0.022% +155°C, 1000 hours
High Temperature Load Life +0.5% -0.017% 155°C, 1000 hours, 1mA continuous turning on electricity
Mechanical Shock +0.5% -0.001% 100gs Maximum, 6Dms (Standard), 12.3 feet/second
Vibration +0.5% -0.009% Test from 10-2000Hz, 5g’s for 20 minutes, 12 cycles each of 3 orientations
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 3/21/25
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small type platinum thin film thermal sensors

KOA SPEER ELECTRONICS, INC. (small heater element)

—
features
» Achieves a thermal time constant of COMPLIANT
2.8-seconds due to volume reduction
» Excellent heat-resistance

» Applies axial lead type suitable to use as heater element

» Products with lead-free terminations meet EU RoHS
requirements

* AEC-Q200 Tested

dimensions and construction

Lead Wire

Fixing Glass
- Protectve l 1 Dimensions inches (mm)
OT'"Q i Type w L t | d
— ¢ (e o) +.006
— ’ 1016 00 | .079+.004 | .026 max. | .394+.079 | .005+.002
. ‘ T SDT310VASP2 (0.4 935) | (2.0£0.10) |(0.65 max.)| (10+2.0) |(00.1240.05)
Y d
‘ | Inner Electrode/
‘ L w Auxiliary Electrode
Platinum Ceramic
Thin Film Substrate

ordering information

| spbt3tov | | AS | | P | | 2 | | K | | 20 | | F | | 40 |
Terminal Surface . . Nominal Resistance T.C.R.
Type Style Material Generation Packaging Resistance Tolerance Tolerance
P: Pt clad K: Chip Tray 20: 20Q F:+1 40: #40 x 10°/K
. . . B: Bulk
applications and ratings
. . Thermal Maximum Power Operating
vesion | s | Sessanee | Tem | Tome' | 'Chew | R | Temoraure
Constant** (s) (mA) (mW) Range**
SDT310VASP2 20Q +1% 3850+40 2.8 76 0.336 -55°C to +600°C

*  T.C.R. measuring temperature: 0°C/+100°C.

*2 Thermal time constant is value measured in stationary air and is typical value ,which are values of elements and vary with connecting or fixing methods.
*3 Temperature of the device including a self-heating.

Derating Curve
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\
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& 60
T \\
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S8 N
= 40
c
[
5 q
o 20 \\\
N For sensors operated at an element part temperature
N N : :
of 25°C or above, a power rating shall be derated in
0 accordance with the above derating curve.
-40 025 100 200 300 400 500 600
Element Part Temperature
‘C
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= ® SDT310VVASPZ2
=0\

small type platinum thin film thermal sensors

environmental applications

Temperature Characteristics Pt20 Resistance - Temperature Characteristic 20 at 0°C
Temperature

'é’.,c) o | 1| 2|3|4|5]| 6| 7| 8|9

2 5ol 50 16.06 | 15.98 | 15.90 | 15.82 | 15.74 | 15.66 | - - - -
5° _40 16.85 | 16.77 | 16.70 | 16.62 | 16.54 | 16.46 | 16.38 | 16.30 | 16.22 | 16.14
g 18t _30 17.64 | 17.57 | 17.49 | 17.41 | 17.33 | 17.25 | 17.17 | 17.09 | 17.01 | 16.93
3 .l —20 18.43 | 18.35 | 18.27 | 18.20 | 18.12 | 18.04 | 17.96 | 17.88 | 17.80 | 17.72
g _10 19.22 | 19.14 | 10.06 | 18.98 | 18.90 | 18.82 | 18.75 | 18.67 | 18.59 | 18.51
§ 141 1.385 0 20.00 | 10.92 | 19.84 | 19.77 | 19.69 | 19.61 | 19.53 | 19.45 | 19.37 | 19.30

2 Ll 0 1 2 3 4 5 6 7 8 9
e 0 20.00 | 20.08 | 20.16 | 20.23 | 20.31 | 20.39 | 20.47 | 20.55 | 20.62 | 20.70
P e i 10 2078 | 20.86 | 20.94 | 21.01 | 21.09 | 21.17 | 2125 | 21.33 | 21.40 | 21.48
/Oléof ’ 20 2156 | 21.64 | 21.71 | 21.79 | 21.87 | 21.95 | 22.02 | 22.10 | 22.18 | 22.26
Ff B o 30 2233 | 2241 | 2249 | 2257 | 22,64 | 22.72 | 22.80 | 22.88 | 22.95 | 23.03
40 2311 | 2319 | 23.26 | 23.34 | 23.42 | 23.49 | 2357 | 23.65 | 23.73 | 23.80
Aoorox . on for Resi 50 23.88 | 23.96 | 24.03 | 24.11 | 24.19 | 24.26 | 24.34 | 24.42 | 24.49 | 2457
Tgngroé(rlgﬁi C)r(mgrrzsc?gir;tigrs esistance- 60 24.65 | 2473 | 24.80 | 24.88 | 24.96 | 25.03 | 25.11 | 25.19 | 25.26 | 25.34
_550&00(: Ry=R, (L4, T+C,T=Cs (T-100) T 70 25.42 | 25.49 | 2557 | 25.64 | 25.72 | 25.80 | 25.87 | 25.95 | 26.03 | 26.10
0°C~+400°C  Ri=Rq (I+CiT4CeTY) 80 26.18 | 26.26 | 26.33 | 26.41 | 26.48 | 26.56 | 26.64 | 26.71 | 26.79 | 26.87
R - Resist e at T°C 20 26.94 | 27.02 | 27.00 | 27.17 | 27.25 | 27.32 | 27.40 | 27.47 | 27.55 | 27.63
Ny R:;:tgrqg: :/lglﬂg Zt 0°CeC 100 27.70 | 27.78 | 27.85 | 27.93 | 28.00 | 28.08 | 28.16 | 28.03 | 28.31 | 28.38
T Ambient temperature(°C) 110 28.46 | 28.53 | 28.61 | 28.60 | 28.76 | 28.84 | 28.91 | 28.99 | 20.06 | 29.14
Constants C,. Cy, Cs 120 2921 | 2929 | 20.36 | 20.44 | 2951 | 29.50 | 29.67 | 29.74 | 29.82 | 29.89
C,=3.908x10°°C* 130 29.97 | 30.04 | 30.12 | 30.19 | 30.27 | 30.34 | 30.42 | 30.49 | 30.57 | 30.64
C,=-5.775x107°C? 140 30.72 | 30.79 | 30.87 | 30.94 | 31.02 | 31.09 | 31.17 | 31.24 | 31.32 | 31.39
C4=-4.183x10%°C* 150 31.47 | 3154 | 31.61 | 31.69 | 31.76 | 31.84 | 31.91 | 31.99 | 32.06 | 32.14
160 3221 | 3229 | 32.36 | 32.43 | 32.51 | 32.58 | 32.66 | 32.73 | 32.81 | 32.88
170 32.95 | 33.03 | 33.10 | 33.18 | 33.25 | 33.33 | 33.40 | 33.47 | 33.55 | 33.62
180 33.70 | 33.77 | 33.84 | 33.92 | 33.99 | 34.07 | 34.14 | 34.21 | 34.29 | 34.36
190 34.43 | 34.51 | 34.58 | 34.66 | 34.73 | 34.80 | 34.88 | 34.95 | 35.02 | 35.10
200 3517 | 35.24 | 35.32 | 35.39 | 35.47 | 3554 | 35.61 | 35.69 | 35.76 | 35.83
210 35.91 | 35.98 | 36.05 | 36.13 | 36.20 | 36.27 | 36.34 | 36.42 | 36.49 | 36.56
220 36.64 | 36.71 | 36.78 | 36.86 | 36.93 | 37.00 | 37.08 | 37.15 | 37.22 | 37.29
230 37.37 | 37.44 | 37.51 | 37.50 | 37.66 | 37.73 | 37.80 | 37.88 | 37.95 | 38.02
240 38.19 | 38.17 | 38.24 | 38.31 | 38.38 | 38.46 | 38.53 | 38.60 | 38.67 | 38.75
250 38.82 | 38.89 | 38.96 | 30.04 | 39.11 | 39.18 | 39.25 | 30.33 | 39.40 | 39.47
260 39.54 | 39.61 | 39.69 | 30.76 | 39.83 | 39.90 | 39.97 | 40.05 | 40.12 | 40.19
270 40.26 | 40.33 | 40.41 | 40.48 | 40.55 | 40.62 | 40.69 | 40.77 | 40.84 | 40.91
280 40.98 | 41.05 | 41.12 | 41.20 | 4127 | 41.34 | 41.41 | 41.48 | 41.55 | 41.63
290 4170 | 41.77 | 41.84 | 41.91 | 41.98 | 42.05 | 42.13 | 42.20 | 42.27 | 42.34
300 42.41 | 42.48 | 42.55 | 42.62 | 42.70 | 42.77 | 42.84 | 42.91 | 42.98 | 43.05
310 43.12 | 43.19 | 43.26 | 43.33 | 43.41 | 43.48 | 43.55 | 43.62 | 43.69 | 43.76
320 43.83 | 43.90 | 43.97 | 44.04 | 44.11 | 44.18 | 44.25 | 44.33 | 44.40 | 44.47
330 4454 | 44.61 | 44.68 | 44.75 | 44.82 | 44.89 | 44.96 | 45.03 | 45.10 | 45.17
340 4524 | 4531 | 45.38 | 45.45 | 45.52 | 45.50 | 45.66 | 45.73 | 45.80 | 45.87
350 45.94 | 46.01 | 46.08 | 46.15 | 46.22 | 46.29 | 46.36 | 46.43 | 46.50 | 46.57
360 46.64 | 46.71 | 46.78 | 46.85 | 46.92 | 46.99 | 47.06 | 47.13 | 47.20 | 47.27
370 4734 | 47.41 | 47.48 | 47.55 | 47.62 | 47.69 | 47.76 | 47.83 | 47.90 | 47.97
380 48.04 | 48.10 | 48.17 | 48.24 | 48.31 | 48.38 | 48.45 | 48.52 | 48.59 | 48.66
390 48.73 | 48.80 | 48.87 | 48.94 | 49.00 | 49.07 | 49.14 | 49.21 | 49.28 | 49.35
400 49.42 | 49.49 | 49.56 | 49.63 | 49.69 | 49.76 | 49.83 | 49.90 | 49.97 | 50.04
410 50.11 | 50.18 | 50.24 | 50.31 | 50.38 | 50.45 | 50.52 | 50.59 | 50.66 | 50.72
420 50.79 | 50.86 | 50.93 | 51.00 | 51.07 | 51.13 | 51.20 | 51.27 | 51.34 | 51.41
430 51.48 | 51.54 | 51.61 | 51.68 | 51.75 | 51.82 | 51.88 | 51.95 | 52.02 | 52.09
440 52.16 | 52.22 | 52.29 | 52.36 | 52.43 | 52.50 | 52.56 | 52.63 | 52.70 | 52.77

Note: Desired temperature values are obtained by adding temperatures in the vertical and horizontal
axes. When calculating a resistance value of 105°C, read the value in the column where 100°C in the
vertical axis and 5°C in the horizontal axis cross. The value will be 28.08Q.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/07/23
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small type platinum thin film thermal sensors

environmental applications (continued)
Pt20 Resistance - Temperature Characteristic 20 at 0°C

Temperature

°C) 0 1 2 3 4 5 6 7 8 9

450 52.84 | 52.90 | 52.97 | 53.04 | 53.11 | 53.17 | 53.24 | 53.31 | 53.38 | 53.44
460 53.51 | 53.58 | 53.65 | 53.71 | 53.78 | 53.85 | 53.92 | 53.98 | 54.05 | 54.12
470 54.19 | 54.25 | 54.32 | 54.39 | 54.46 | 54.52 | 54.59 | 54.66 | 54.72 | 54.79
480 54.86 | 54.93 | 54.99 | 55.06 | 55.13 | 55.19 | 55.26 | 55.33 | 55.39 | 55.46
490 55.53 | 55.60 | 55.66 | 55.73 | 55.80 | 55.86 | 55.93 | 56.00 | 56.06 | 56.13
500 56.20 | 56.26 | 56.33 | 56.40 | 56.46 | 56.53 | 56.59 | 56.66 | 56.73 | 56.79
510 56.86 | 56.93 | 56.99 | 57.06 | 57.13 | 57.19 | 57.26 | 57.32 | 57.39 | 57.46
520 57.52 | 57.59 | 57.66 | 57.72 | 57.79 | 57.85 | 57.92 | 57.99 | 58.05 | 58.12
530 58.18 | 58.25 | 58.32 | 58.38 | 58.45 | 58.51 | 58.58 | 58.64 | 58.71 | 58.78
540 58.84 | 58.91 | 58.97 | 59.04 | 59.10 | 59.17 | 59.24 | 59.30 | 59.37 | 59.43
550 59.50 | 59.56 | 59.63 | 59.69 | 59.76 | 59.82 | 59.89 | 59.96 | 60.02 | 60.09
560 60.15 | 60.22 | 60.28 | 60.35 | 60.41 | 60.48 | 60.54 | 60.61 | 60.67 | 60.74
570 60.80 | 60.87 | 60.93 | 61.00 | 61.06 | 61.13 | 61.19 | 61.26 | 61.32 | 61.39
580 6145 | 61.52 | 61.58 | 61.65 | 61.71 | 61.77 | 61.84 | 61.90 | 61.97 | 62.03
590 62.10 | 62.16 | 62.23 | 62.29 | 62.36 | 62.42 | 62.48 | 62.55 | 62.61 | 62.68
600 62.74 - - - - - - - - -

Note: Desired temperature values are obtained by adding temperatures in the vertical and horizontal axes.
When calculating a resistance value of 105°C, read the value in the column where 100°C in the vertical axis
and 5°C in the horizontal axis cross. The value will be 28.08Q.
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Performance Characteristics

Requirement AR *(%+0.05Q)

Parameter Limit Typical Test Method
Resistance Wlt?(;?ers:r? ch led — 0°C
TCR. W'th'g_éf’s_c'f'ed — 0°C/ +100°C
Rapid Change of Temperature +0.5% -0.15% -55°C (30 minutes)/ +200°C (30 minutes) 1000 cycles
Moisture Resistance +0.5% -0.12% 85°C + 2°C, 85% RH, 1000 hours, 10mA, 1.5 hr ON, 0.5 hr OFF cycle
Normal Temperature Load Life +0.5% +0.10% 25°C + 10°C, 1000 hours, 76mA, 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Load Life +0.5% +0.11% 125°C, 1000 hours, 73mA continuous turning on electricity
Mechanical Shock +0.5% +0.04% 100g’s maximum, 6Dms (standard), 12.3ft/s
Vibration +0.5% -0.03% Test from 10-1900hz 30g’s for 20 minutes, 12 cycles each of 3 orientations
Component Strength 400g and more — Pull test

Actual Value (out of guarantee)

Test Items Reference Test Method
High Temperature Exposure 0.4% +600°C, 1000h
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/07/23
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SDT310HCTRP

small type platinum thin filmm thermal sensors (narrow)
=

= O\

KOA SPEER ELECTRONICS, INC.

features
+ Characteristics are equivalent with IEC 60751,
JISC 160420
* Small package of 1.2mm x 3mm with 100Q) resistance

» Products meet RoHS requirements. RoHS regulation
is not intended for Pb-glass contained in glass.

COMPLIANT

dimensions and construction

L 3
Protective Welding Point Dimensions inches (mm)
Coating Reinforcing Coating X
Lead Wire dl Type w L t f (Nom.) d [
4 -
w t ¥ .047+.004 | .118+.004 | .043 max. .002 .006+.002 .315
. e LT SDT310HCTP | (7 510.10) | (3.0+0.10) | (1.1 max.) | (0.5) | (0.15+0.05)| (8)
i . Welding Point
Platinum Thin Film Ceramic Substrate
ordering information
| sb1310 | | H | | cT | | P | 100 || A | | 3850 |
. Operating Terminal Surface Nominal T.C.R.
Type Size Code Temperature Material Resistance Class (x 10°/K)
H: H style CT: -55°C~400°C P: Pt clad wire 100: 100Q A: F0.15
B: F0.3
applications and ratings
o[RS | S 0 TR | T | S| S
1 (o 0, o, 4
e e Temp [t]* (°C) (%) Constant (s) | (°C/mW)* |(mA) max.
F0.15 Class A |+(0.15+0.002 [t])*| +0.059 -55 ~ +300
SDT310HCTP 100 3850 28 0.09 1
F0.3 Class B |+(0.3+0.005 [t])*| +0.12 -55 ~ +400

[

[t]is a measuring temperature indicated at °C that is not related to marking + ¢ —.

T.C.R. Mesuring Temperature : 0°C/+100°C.
Thermal time constant is value measured in stationary air and is typical value, which is value of element and vary with connecting

or fixing methods.
Self-heating coefficient expressed in °C/mW is values measured at temperature : 0°C in flowing oil with a velocity >0.2m/s, which is value

of elements and vary with connecting or fixing methods.
® Specified current is a current value that is used at reliability test under the condition of self heat-generation that can be disregarded.

Recommended measuring currents 1mA for 100Q.

w N

IS

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 3/24/25
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KOA SPEER ELECTRONICS, INC.

environmental applications

Temperature Characteristics

3.0
2.8
26
24
2.2

2.0

Resistance Value Ratio

14} 1.385

-501.0/0 50 100 150 200 250 300 350 400

-8 Ambient Temperature (°C)

Approximate Expression for Resistance-
Temperature Characteristics

-55°C~0°C ‘Rr=R, {1+C,T+C,T*+C; (T-100) T¢}
0°C~+400°C  :Ry=R, (1+C,T+C,T?)

R : Resistance value at T°C

Ry : Resistance value at 0°C°C

T : Ambient temperature(°C)

Constants C;, C,, Cs:
C,=3.908x10°°C*
C,=-5.775x107°C?
C5=-4.183x10%°C*

Pt100 Resistance - Temperature Characteristic (IEC 607512%)

small type platinum thin film thermal sensors (harrow)

100Q at 0°C
Temperature) o | 3 | 2 | 3 | 4 | 5| 6| 7| 8| -9
(O]
-50 80.31 | 79.91 | 79.51 | 79.11 | 78.72 | 78.32 — — — —
-40 84.27 | 83.87 | 83.48 | 83.08 | 82.69 | 82.29 | 81.89 | 81.50 | 81.10 | 80.70
-30 88.22 | 87.83 | 87.43 | 87.04 | 86.64 | 86.25 | 85.85 | 85.46 | 85.06 | 84.67
-20 92.16 | 91.77 | 91.37 | 90.98 | 90.59 | 90.19 | 89.80 | 89.40 | 89.01 | 88.62
-10 96.09 | 95.69 | 95.30 | 94.91 | 94.52 | 94.12 | 93.73 | 93.34 | 92.95 | 92.55
0 100.00] 99.61 | 99.22 | 98.83 | 98.44 | 98.04 | 97.65 | 97.26 | 96.87 | 96.48
0 1 2 B 4 5) 6 7 8 9
0 100.00 | 100.39 | 100.78 | 101.17 |101.56 | 101.95 | 102.34 | 102.73|103.12 | 103.51
10 103.90 | 104.29 | 104.68 | 105.07 | 105.46 | 105.85 | 106.24 | 106.63 | 107.02 | 107.40
20 107.791108.18 | 108.57 | 108.96 |109.35 | 109.73 | 110.12 | 110.51 | 110.90 | 111.29
30 111.67 | 112.06 | 112.45 | 112.83 [113.22 | 113.61 | 114.00 | 114.38 | 114.77 | 115.15
40 115.54 1 115.93 | 116.31 | 116.70 [ 117.08 | 117.47 | 117.86 | 118.24 | 118.63 [ 119.01
50 119.40 119.78 [120.17 [ 120.55 [120.94 [121.32 [ 121.71 | 122.09 [ 122.47 [122.86
60 123.241123.63|124.01|124.39 |124.78 | 125.16 | 125.54 | 125.93| 126.31 | 126.69
70 127.081127.461127.841128.22 1128.61 | 128.99 | 129.37 | 129.75]130.13 | 130.52
80 130.90]131.28 1131.66 | 132.04 1132.42 | 132.80 | 133.18 | 133.57 | 133.95 | 134.33
90 134.71]135.09135.47|135.85136.23 | 136.61 | 136.99 | 137.37|137.75 |138.13
100 138.511138.88 | 139.26 | 139.64 |140.02 | 140.40 | 140.78 | 141.16|141.54 1141.91
110 142.29 | 142.67 | 143.05 | 143.43 |143.80 | 144.18 | 144.56 | 144.94|145.31 | 145.69
120 146.07 | 146.44 | 146.82 | 147.20 | 147.57 | 147.95 | 148.33 | 148.70 | 149.08 | 149.46
130 149.83 ] 150.21 | 150.58 | 150.96 |1151.33 | 151.71 | 152.08 | 152.46 | 152.83 | 153.21
140 153.58 | 153.96 | 154.33 | 154.71 | 155.08 | 155.46 | 155.83 | 156.20 | 156.58 | 156.95
150 157.33|157.70 | 158.07 | 158.45 | 158.82 | 159.19 | 159.56 | 159.94 | 160.31 | 160.68
160 161.05]161.431161.80162.17 1162.54 | 162.91 | 163.29 | 163.66 | 164.03 | 164.40
170 164.771165.14 | 165.51 | 165.89 |1166.26 | 166.63 | 167.00 | 167.37 | 167.74 | 168.11
180 168.48 | 168.85 | 169.22 | 169.59 |169.96 | 170.33 | 170.70 | 171.07|171.43 |171.80
190 172.171172.541172.911173.28 1173.65 | 174.02 | 174.38 | 174.75)|175.12 | 175.49
200 175.86[176.22 |176.59 |176.96 |177.33 |177.69|178.06 | 178.43|178.79 |179.16
210 179.531179.89 | 180.26 | 180.63 | 180.99 | 181.36 | 181.72 | 182.09 | 182.46 | 182.82
220 183.19]183.55]183.92 |184.28 1184.65 | 185.01 | 185.38 | 185.74 | 186.11 | 186.47
230 186.84 | 187.20|187.56 | 187.93 1188.29 | 188.66 | 189.02 | 189.38 | 189.75 | 190.11
240 190.471190.84|191.20 | 191.56 |191.92 | 192.29 | 192.65 | 193.01 | 193.37 |193.74
250 194.10]194.46 1194.82 | 195.18 | 195.55 | 195.91 | 196.27 | 196.63 | 196.99 | 197.35
260 197.711198.07 1198.43 |1198.79 1199.15 | 199.51 | 199.87 | 200.23 | 200.59 | 200.95
270 201.31] 201.67 | 202.03 | 202.39 [202.75 | 203.11 | 203.47 | 203.83 | 204.19 | 204.55
280 204.90 | 205.26 | 205.62 | 205.98 | 206.34 | 206.70 | 207.05 | 207.41 | 207.77 [208.13
290 208.48 | 208.84 | 209.20 | 209.56 [209.91 |210.27 [ 210.63 | 210.98 | 211.34 [ 211.70
300 212.05]212.41 |212.76 | 213.12 | 213.48 | 213.83 | 214.19 | 214.54 | 214.90 | 215.25
310 215.61]215.96 | 216.32 | 216.67 [217.03 [217.38 [ 217.74 | 218.09 | 218.44 [218.80
320 219.15]219.51 | 219.86 | 220.21 | 220.57 | 220.92 | 221.27 | 221.63 | 221.98 | 222.33
330 222.68 | 223.04 | 223.39 | 223.74 | 224.09 | 224.45 | 224.80 | 225.15 | 225.50 | 225.85
340 226.21| 226.56 | 226.91 | 227.26 |227.61 | 227.96 | 228.31 | 228.66 | 229.02 [ 229.37
350 229.72]230.07 | 230.42 | 230.77 | 231.12 | 231.47 | 231.82 | 232.17 | 232.52 | 232.87
360 233.21| 233.56 | 233.91 | 234.26 |234.61 | 234.96 | 235.31 | 235.66 | 236.00 | 236.35
370 236.70| 237.05 | 237.40 | 237.74 | 238.09 | 238.44 | 238.79 | 239.13 | 239.48 [ 239.83
380 240.18 | 240.52 | 240.87 | 241.22 | 241.56 | 241.91 | 242.26 | 242.60 | 242.95 | 243.29
390 243.64 | 243.99 | 244.33 | 244.68 | 245.02 | 245.37 | 245.71 | 246.06 | 246.40 | 246.75
400 247.09 | 247.44 | 247.78 | 248.13 | 248.47 | 248.81 | 249.16 | 249.50 | 249.85 [ 250.19
Note: Desired temperature values are obtained by adding temperatures in the vertical and horizontal axes.

When calculating a resistance value of 105°C, read the value in the column where 100°C in the
vertical axis and 5°C in the horizontal axis cross. The value will be 140.40Q.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

3/21/25

KOA Speer Electronics, Inc. 199 Bolivar Drive « Bradford, PA 16701 ¢ USA « 814-362-5536 ¢ Fax: 814-362-8883 « www.koaspeer.com

TEUE
0
£o
gc
£0
50




= ® SDT310HCTRP
=0\

small type platinum thin filmm thermal sensors (narrow)
KOA SPEER ELECTRONICS, INC.

environmental applications (continued)
Performance Characteristics

Requirement A R +(%)
Parameter Limit Typical Test Method
. Within specified o
Resistance tolerance — 0°C
Within specified o .
T.C.R. TCR. — 0°C/ +100°C
Insulation Resistance 100MQ or more — d.c. 100V
Dielectric Withstanding Voltage +0.06% -0.003% a.c. 100V, 60 seconds - 70 seconds
Rapid Ch f T t 3006 (F0.15t 300°C) -0.002% -55°C (30 minutes)/ +25°C (2 - 3 minutes)/ +300°C or +400°C (30 minutes)/
ap! ange ot lemperature - 512 (FO3at400°C) +0.013% +25°C (2 - 3 minutes), 10 cycles
Moisture Resistance +0.06% -0.002% 60°C + 2°C, 90 - 95% RH, 1000 hours, 1mA, 1.5 hr ON, 0.5 hr OFF cycle
+0.06 (FO.15 at 300°C] -0.016%
High Temperature Load Life i0.12((FO.3at400°C)) _0.0220/2 300°C or 400°C, 1000 hours, 1mA continuous turning on electricity
. 40.06 (F0.15 at 300°C) +0.004%
High Temperature Exposure +300°C or +400°C, 1000 hours
gn lemp P 1012 (F03a400°C) | +0.014%
Low Temperature Exposure +0.06% +0.010% -55°C, 1000 hours
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/16/15
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KOA SPEER ELECTRONICS, INC.

small type platinum thin film thermal sensors

features

* T.C.R. is in accordance to JIS-DIN IEC standards
» The small package with a real ability of 1kQ resistance
» Thermal time constant is improved with the small package

» Products meet EU RoHS requirements. EU RoHS
regulation is not intended for Pb-glass contained in glass.

—

COMPLIANT

. . Dimensions inches (mm)
dimensions Type L w t f d (Nom.) |
and construction SDT310AP 031+,008 315+,079
(0.8+0.2) _ (8+2)
e “e'"'°'°‘"9°“""9 ! SDT310P, SDT310LTC, 179
. Lesd e SDT310HLTC, SDT310LTC -394 079
4%#7 SDT310MT 118,010 .047 max. (1073)
SDT310P (3.040.25) | .079+.010| (1.2 max.) | .043+.010 | .008+.002
.0+0. 1+£0. .2+0.
A = | ey (2.040.25) (1.120.25) 1(00.2£0.05)| 515, 179
SDT310MTM &2
SDT310A i ] ol £ 0
y = ) SDT310HLTC | -197+.004 | .047+.004 | 043 max. | .012+.004 394 5% L0
_— K owiia (5.0+0.10) | (1.240.10) | (1.1 max.) | (0.3+0.10) (10 % 26
Point p m
o SEEEMC
ordering information
| sbt3i0 | | | | LT | | C | | 100 | | A | | 8850 |
T Size Cod Temperature Terminal Surface Nominal cl T.C.R.
s 42 CelE Range Temperature Resistance 2SS (x 10°/K)
Nil: Standard LT: -55°C~+155°C C: SnCu (SDT310LT, 100: 100Q A: £(0.15+0.002[t])
A Nil: -55°C~+400°C SDT310HLT) 500: 500Q B: +(0.3+0.005][t])
H MT: -55°C~+650°C Ps:DPTt 3?1%11 gg_?SlOA 1K: 1kQ C: +(1.0+0.01[t])
( : ) | | 10: 100 K: +10%(SDT310A)
M: Ptlr (SDT310MT) (SDT310AP)
applications and ratings
Resistance Tolerance of " Thermal Thermal - Operating
D esiFg;ir;ti on Range Measuring BI%SI;::?CC: ( p-;ri/BC)z Time Dissipation Scpuercrg:]et? Temperature
(Q @ 0°C) Temp [t]* Constant® Constant® Range
100 A+(0.15+0.002 [t)|  +0.059% 55°C 10
SDT310LTC 500, 1k |B£(0.3+0.005 [)|  +0.12% T155°C
C:+(1.0+0.01[t]) | +0.39%
A:+(0.15+0.002 [t])| +0.059% 7 seconds in o -55°C to
- 3 0.9mW/°C
SDT310P 5§8°1k B:#(0.3+0.005 [])|  #0.12% stationary air 100, 100Q +400°C
: C:+(1.0+0.01 [t]) |  +0.39% 3850 1mA Max. 55°C to
B:+(0.3+0.005 [t)|  #0.12% 5000, 1KQ +650°C
SDT310MTM 100 C+(L.0Y0.01[0) | %0.39% 0.1mA Max.
A#(0.15+0.002 [)|  +0.059% _ s5°C ¢
SDT310HLTC 1k B:+(0.3+0.005 [t))|  #0.12% Zsfaf;ggg?;’;i'r“ 1.0mW/°C 155°C
C:+(1.0+0.01 [t]) | +0.39%
2.8 seconds in o -55°C to
SDT310AP 10 — +10% 3850:2% | SpaeconiS | 1.omwrc +400°C

[t] is a measuring temperature indicated at «C that is not related to marking + « —.

T.C.R. measuring temperature: 0°C/+100°C.

Thermal time constant and thermal dissipation constant are values measured in stationary air and are typical values, which are values of elements and vary with connecting or fixing methods.

The electricity which it is charged with in the element is moved to the range that rise in temperature due to a self-heat generation can be ignored. Recommended measuring currents
are 1mA for 100Q2 and 0.1mA for 500Q or 1kQ. SDT310AP can be used as hot-film sensor. Maximum specified current is 100mA when using under self-heating condition.

W oN e

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 3/24/25
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small type platinum thin film thermal sensors
KOA SPEER ELECTRONICS, INC.

environmental applications

Temperature Characteristics Pt100 Resistance - Temperature Characteristic (IEC 60751%%)
34 100Q at 0°C
£30 Temperature) v | 4 | 5 | 3 | 4 | 5| 6| 7| 8 | -9
g (°C)
026 -50 8031 | 79.91 | 7951 | 7941 [7872 | 7832 | — | — | — |
S92 -40 84.27 | 83.87 | 83.48 | 83.08 | 82.69 | 82.29 | 81.89 | 81.50 | 81.10 | 80.70
g, o -30 88.22 | 87.83 | 87.43 | 87.04 | 86.64 | 86.25 | 85.85 | 85.46 | 85.06 | 84.67
g . 20 92.16 | 91.77 | 91.37 | 90.98 | 90.59 | 90.19 | 89.80 | 89.40 | 89.01 | 88.62
gl4 -10 96.09 | 95.69 | 95.30 | 94.91 | 94.52 | 94.12 | 93.73 | 93.34 | 92.95 | 92.55
z 0 100.00| 99.61 | 99.22 | 98.83 | 98.44 | 98.04 | 97.65 | 97.26 | 96.87 | 96.48
0 1 2 3 4 5 6 7 8 9
080 o0 100 200 300 400 500 600 0 100.00 | 100.39 | 100.78 | 101.17 [101.56 | 101.95 | 102.34 | 102.73|103.12 | 103.51
_ 10 103.90 | 104.29 | 104.68 | 105.07 [105.46 | 105.85 | 106.24 | 106.63 | 107.02 | 107.40
Ambient Temperature 20 107.79(108.18108.57 | 108.96 |109.35 | 109.73 | 110.12 | 110.51 | 110.90 | 111.29
30 111.67 | 112.06 | 112.45 | 112.83 [113.22 | 113.61 | 114.00 | 114.38 | 114.77 | 115.15
Approximate Expression for Resistance- 40 115.54 | 115.93 | 116.31 | 116.70 |117.08 | 117.47 | 117.86 | 118.24 | 118.63 | 119.01
Temperature Characteristics 50 119.40 | 119.78 | 120.17 | 120.55 |120.94 | 121.32 | 121.71 | 122.09| 122.47 | 122.86
-55°C~0°C ‘Rr=Ry {1+C,T+C,T?+C; (T-100) T} 60 123.24 | 123.63 | 124.01 | 124.39 [124.78 | 125.16 | 125.54 | 125.93 | 126.31 | 126.69
0°C~+650°C  :Rr=R (1+C,T+C,T?) 70 127.08|127.46 |127.84 [128.22 |128.61 [ 128.99 [ 129.37 | 129.75|130.13 [130.52
R; : Resistance value at T°C 80 130.90 | 131.28 | 131.66 | 132.04 [132.42 [132.80 | 133.18 | 133.57 | 133.95 | 134.33
R, : Resistance value at 0°C°C 90 134.71135.09 | 135.47 | 135.85 [136.23 | 136.61 | 136.99 | 137.37 | 137.75 | 138.13
T : Ambient temperature(°C) 100 138.51]138.88 [ 139.26 | 139.64 [140.02 | 140.40 | 140.78 | 141.16 | 141.54 [141.91
Constants C;, C,, Ca: 110 142.29 | 142.67 | 143.05 | 143.43 [143.80 | 144.18 | 144.56 | 144.94 | 145.31 | 145.69
C,=3.9083x10°°C* 120 146.07 | 146.44 | 146.82 | 147.20 |147.57 | 147.95 | 148.33 | 148.70 | 149.08 | 149.46
Co=-5.775x107°C* 130 [149.83]150.21 (15058 [150.96 [151.33 [151.71 [150.08 | 150.46| 152.83 [153.01
Cs=-4.183x107°C* 140 153.58 | 153.96 | 154.33 | 154.71 [155.08 | 155.46 | 155.83 | 156.20 | 156.58 | 156.95
150 157.33 | 157.70 | 158.07 | 158.45 [158.82 | 159.19 | 159.56 | 159.94 | 160.31 | 160.68
160 161.05 | 161.43 | 161.80 | 162.17 [162.54 | 162.91 | 163.29 | 163.66 | 164.03 | 164.40
170 164.77 | 165.14 | 165.51 | 165.89 |166.26 | 166.63 | 167.00 | 167.37 | 167.74 | 168.11
180 168.48 | 168.85 | 169.22 | 169.59 [169.96 | 170.33 | 170.70 | 171.07 | 171.43 |171.80
190 172.17|172.54 [ 172.91 | 173.28 [173.65 | 174.02 | 174.38 | 174.75|175.12 | 175.49
200 175.86 | 176.22 | 176.59 | 176.96 [177.33 | 177.69 | 178.06 | 178.43 |178.79 | 179.16
210 179.53 | 179.89 | 180.26 | 180.63 [180.99 | 181.36 | 181.72 | 182.09 | 182.46 | 182.82
220 183.19 | 183.55 | 183.92 | 184.28 [184.65 | 185.01 | 185.38 | 185.74 | 186.11 | 186.47
230 186.84 | 187.20 | 187.56 | 187.93 [188.29 | 188.66 | 189.02 | 189.38 | 189.75 | 190.11
240 190.47 | 190.84 | 191.20 | 191.56 [191.92 | 192.29 | 192.65 | 193.01 | 193.37 |193.74
250 194.10|194.46 [ 194.82 [ 195.18 [195.55 | 195.91 | 196.27 | 196.63 | 196.99 | 197.35
260 197.71198.07 | 198.43 [ 198.79 [199.15 | 199.51 | 199.87 | 200.23 | 200.59 | 200.95
270 201.31 | 201.67 | 202.03 | 202.39 | 202.75 | 203.11 | 203.47 | 203.83 | 204.19 | 204.55
280 204.90 | 205.26 | 205.62 | 205.98 | 206.34 | 206.70 | 207.05 | 207.41 | 207.77 [ 208.13
290 208.48 | 208.84 | 209.20 | 209.56 | 209.91 | 210.27 | 210.63 | 210.98 | 211.34 [ 211.70
300 212.05|212.41 | 212.76 | 213.12 [ 213.48 | 213.83 | 214.19 | 214.54 | 214.90 | 215.25
310 215.61 | 215.96 | 216.32 | 216.67 | 217.03 | 217.38 | 217.74 | 218.00 | 218.44 [ 218.80
320 2190.15 | 219.51 | 219.86 | 220.21 [ 220.57 | 220.92 | 221.27 | 221.63 | 221.98 [222.33
330 222.68 | 223.04 | 223.39 | 223.74 | 224.09 | 224.45 | 224.80 | 225.15 | 225.50 | 225.85
340 226.21 | 226.56 | 226.91 | 227.26 | 227.61 | 227.96 | 228.31 | 228.66 | 229.02 [ 229.37
350 229.72 | 230.07 | 230.42 | 230.77 | 231.12 | 231.47 | 231.82 | 232.17 | 232.52 [ 232.87
360 233.21 | 233.56 | 233.91 | 234.26 | 234.61 | 234.96 | 235.31 | 235.66 | 236.00 | 236.35
370 236.70 | 237.05 | 237.40 | 237.74 | 238.00 | 238.44 | 238.79 | 239.13 | 239.48 | 239.83
380 240.18 | 240.52 | 240.87 | 241.22 | 241,56 | 241.91 | 242.26 | 242.60 | 242.95 | 243.29
390 243.64 | 243.99 | 244.33 | 244.68 | 245.02 | 245.37 | 245.71 | 246.06 | 246.40 | 246.75
400 247.00 | 247.44 | 247.78 | 248.13 | 248.47 | 248.81 | 249.16 | 249.50 | 249.85 | 250.19
410 250.53 | 250.88 | 251.22 | 251.56 | 251.91 | 252.25 | 252.59 | 252.93 | 253.28 | 253.62
420 253.96 | 254.30 | 254.65 | 254.99 | 255.33 | 255.67 | 256.01 | 256.35 | 256.70 | 257.04
430 257.38 | 257.72 | 258.06 | 258.40 | 258.74 | 259.08 | 259.42 | 259.76 | 260.10 | 260.44
440 260.78 | 261.12 | 261.46 | 261.80 | 262.14 | 262.48 | 262.82 | 263.16 | 263.50 | 263.84

Note: Desired temperature values are obtained by adding temperatures in the vertical and horizontal axes.
When calculating a resistance value of 105°C, read the value in the column where 100°C in the
vertical axis and 5°C in the horizontal axis cross. The value will be 140.40Q. The value for 500Q
at 0°C will be the value obtained by multiplying the resistance value in this table by 5. Similarly,
the value for 1KQ at 0°C will be the value obtained by multiplying the resistance value by 10.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 3/21/25
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KOA SPEER ELECTRONICS, INC.

SDT310

small type platinum thin film thermal sensors

environmental applications (continued)
Pt100 Resistance - Temperature Characteristic (IEC 60751%%)

100Q at 0°C
Temperature

F(’OC) 0 1 3 | 4 5 3 8 9

450 264.18 | 264.52 | 264.86 | 265.20 | 265.53 | 265.87 | 266.21 | 266.55 | 266.89 [267.22
460 267.56 | 267.90 | 268.24 | 268.57 | 268.91 | 269.25 [ 269.59 | 269.92 [ 270.26 [270.60
470 270.931271.27 1 271.61 | 271.94 |272.28 | 272.61 [ 272.95 | 273.29 |273.62 [273.96
480 274.29 | 274.63|274.96 | 275.30 | 275.63 | 275.97 [ 276.30 | 276.64 [ 276.97 [277.31
490 277.64 | 277.98|278.31|278.64 |278.98 | 279.31 [ 279.64 | 279.98 [ 280.31 [ 280.64
500 280.98 | 281.31 | 281.64 | 281.98 | 282.31 | 282.64 | 282.97 | 283.31 | 283.64 [283.97
510 284.30 | 284.63 | 284.97 | 285.30 | 285.63 | 285.96 | 286.29 | 286.62 | 286.95 [287.29
520 287.62 | 287.95 | 288.28 | 288.61 | 288.94 | 289.27 [ 289.60 | 289.93 [ 290.26 [290.59
530 290.92 1 291.25[291.58 | 291.91 [292.24 | 292.56 [ 292.89 | 293.22 | 293.55 [293.88
540 294.21 | 294.54 | 294.86 | 295.19 | 295.52 | 295.85 [ 296.18 | 296.50 | 296.83 [297.16
550 297.49(297.81 [ 298.14 | 298.47 | 298.80 | 299.12 [ 299.45 | 299.78 [ 300.10 [300.43
560 300.751301.08 | 301.41 | 301.73 1302.06 | 302.38 [ 302.71 | 303.03 | 303.36 [303.69
570 304.01 | 304.34 | 304.66 | 304.98 | 305.31 | 305.63 [ 305.96 | 306.28 | 306.61 [306.93
580 307.25[307.58 | 307.90 | 308.23 | 308.55 | 308.87 [ 309.20 | 309.52 [ 309.84 [310.16
590 310.491310.81 311.13 | 311.451311.78 [312.10 [312.42 | 312.741313.06 [313.39
600 313.711314.03 314.35|314.67 {314.99 | 315.31 [ 315.64 | 315.96 | 316.28 [316.60
610 316.92(317.24 317.56|317.88318.20 | 318.52 [ 318.84 | 319.16 [ 319.48 [319.80
620 320.12 1 320.43 [ 320.75(321.07 1321.39 [ 321.71 [322.03 | 322.35|322.67 [322.98
630 323.30 | 323.62 | 323.94 | 324.26 |324.57 | 324.89 [ 325.21 | 325.53 |325.84 [326.16
640 326.48 | 326.79 | 327.11 | 327.43 1327.74 | 328.06 [ 328.38 | 328.69 [ 329.01 [329.32
650 329.64 — — — — — — —

Note: Desired temperature values are obtained by adding temperatures in the vertical and horizontal
axes. When calculating a resistance value of 105°C, read the value in the column where 100°C in
the vertical axis and 5°C in the horizontal axis cross. The value will be 140.40Q. The value for 500Q
at 0°C will be the value obtained by multiplying the resistance value in this table by 5. Similarly,
the value for 1KQ at 0°C will be the value obtained by multiplying the resistance value by 10.

Performance Characteristics

Requirement AR (%+0.05Q)

Parameter Limit Typical Test Method
. Within specified o
Resistance tolerance — 0°C
Within specified o o
TC.R. TCR. — 0°C/ +100°C
Insulation Resistance 100MQ or more — d.c. 100V
Dielectric Withstanding Voltage +0.12% +0.010% a.c. 100V, 60 seconds - 70 seconds
Resistance to Solder Heat +0.5% +0.014% 350°C for 3.5 seconds
-55°C (30 minutes)/ +25°C (2 - 3 minutes)/ +155°C (30 minutes)/ +25°C
. (2 - 3 minutes), 10 cycles (SDT310LTC, SDT310HLTC); -55°C (30 minutes)/
Rapid Change of Temperature +0.12% -0.026% +25°C (2 - 3 minutes)/ +400°C (30 minutes)/ +25°C (2 - 3 minutes), 10 cycles
(SDT310P, SDT310A); +25°C (30 minutes)/ +650°C (30 minutes) 10 cycles
(SDT310MTM)
Moisture Resistance +0.5% -0.004% 60°C + 2°C, 90 - 95% RH, 1000 hours, 1mA, 1.5 hr ON, 0.5 hr OFF cycle
Normal Temperature Load Life +0.5% -0.017% 20°C + 10°C, 1000 hours, 1mA continuous turning on electricity
] ) 155°C + 2°C (SDT310LTC, SDT310HLTC), 400°C + 8°C (SDT310P,
High Temperature Load Life +0.5% -0.022% SDT310AP), 1000 hours, 650°C + 13°C (SDT310MTM), 250 hours,

1mA continuous turning on electricity

High Temperature Exposure

+0.12%, +0.5%
(SDT310MTM)

-0.027%, -0.060%
(SDT310MTM)

+155°C (SDT310LTC, SDT310HLTC), +400°C (SDT310P, SDT310AP),
+650°C (SDT310MTM), 250 hours

Low Temperature Exposure

+0.12%

-0.036%

-55°C, 250 hours

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.
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platinum thin film thermal sensors
KOA SPEER ELECTRONICS, INC.

=
features COMPLIANT
» SDT101SA is ultra-compact sensor element
and offers 1kQ
 Simple structure for lead forming
* STD101A and SDT101SA can be easily soldered
« Ideal for low directivity heat flow sensor elements
» Products meet EU RoHS requirements
* AEC-Q200 Tested (SDT101B 500Q), SDT101SA)
dimensions and construction
L d 1 { Dimensions inches (mm)
Platinum 8eramic Type L C D d (Nom.) I
Thin Film = ore .157+.031 .063+.008 | .016+.003 | 1.18+.118
| | — SDT101A | "4 010.8) - (1.6+0.2) | (0.4+0.08) | ~ (30+3)
d
157+.031 | .063+.008 | .016+.003 | 1.18+.118
: . in' SRk - (4.0+0.8) | (1.6£0.2) | (0.440.08) | (30+3)
? .157+.031 .059+.008 | .016+.003 | 1.18+.118
| i SDTI01B | “os0s) | — | 15%0.2) | (0.420.08) | (30+3)
Markin Trimmin
(A only Line 9 Ela(legtrode bﬁ?g
Insulation Coating
ordering information
[ spT101 | | A | | X | | c | [ 126 || A | | 100 | | D | | F |
T Temperature Reference Terminal Tapi Packagi Nominal Resistance T.C.R.
YEE Range Temperature* | |Surface Material 2Ry 2elay iy Resistance Tolerance Tolerance
SDT101 A X:0°C C: SnCu Nil: Bulk Nil: Bulk 10: 10Q D: +0.5% F: +1%
SDT101S | | -55°C~+150°C (A, SAonly)| | T26: 26mm A: AMMO 100: 100Q F: +1% G: 2%
B: N: Ni taping (A only) 500: 5000 G: £2%
-55°C~+300°C (B only) (A only) R: Reel 1K: 1KQ (SA only)
T52: 52mm (B only) (SA only)
taping
* There is also a product that has a standard temperature of 25°C (symbol: Y) for custom support.
(However, the temperature coefficient of resistance is measured at 0°C/100°C.) Please contact us.
Contact us when you have control request for environmental hazardous material other than the substance specified by EU RoHS.
For further information on taping, please refer to Appendix C on the back pages.
applications and ratings
Power Thermal Thermal . . T.C.R. Rated Operating
Part 5 - o= Resistance | Resistance T.C.R. o
. . Rating Time Dissipation i Tolerance Ambient |Temperature
pEslE e @ 70°C* Constant* Constant* IR elEEE: (BRI (ppm/°C) |Temperature Range
100, 100Q, | D: +0.5% F:+1% .
SOTI01A 6 seconds | 28mwrrC | 5000 | F:xl% Ge2% | 40 | 2CL
SDT101SA 0.125W 1kQ G: £2% 3500 G: £2%
o 10Q), 1009, D: £0.5% F: 1% ° -55°C to
SDT101B 9seconds | 1.8mWw/°C 5000 E 106 G- 2% +200°C +300°C

*  Thermal time constant and thermal dissipation constant are reference values, which are values of elements and vary with connecting

or fixing methods. T.C.R. measuring temperature: 0°C/+100°C

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/6/24
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KOA SPEER ELECTRONICS, INC.

environmental applications

Derating Curve

100 | | |
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Ambient Temperature
‘C

For sensors operated at an ambient temperature or
above, a power rating shall be derated in accordance

with the above derating curve.

Example of Temperature
Characteristics of Resistance

2.0

=
]

=
o

=
iN

=
N

Resistance Value Ratio

o

0 50 100 150

200 250 300

Ambient Temperature

Approximate Expression for Resistance-Temperature

Characteristics

R;: Resistance value at T°C
R,: Resistance value at 0°C
T: Ambient temperature (°C)
Constants Ci.Cz:

C,=0.356297x10? C,=0.617945x10°

Performance Characteristics

platinum thin film thermal sensors

Resistance - Temperature Characteristic (Typical Value)

Temperature| o | 4 | 2 | 3 | 4 | 5| 6| 7| 8 | 9
(C)
-50 82.04 | 81.67 | 81.31 | 80.94 | 80.58 | 80.22 — — — —
-40 85.66 | 85.29 | 84.93 | 84.57 | 84.21 | 83.85 | 83.49 | 83.12 | 82.76 | 82.40
-30 89.26 | 88.90 | 88.54 | 88.18 | 87.82 | 87.46 | 87.10 | 86.74 | 86.38 | 86.02
-20 92.85 | 92.49 | 92.13 | 91.78 | 91.42 | 91.06 | 90.70 | 90.34 | 89.98 | 89.62
-10 96.43 | 96.07 | 95.72 | 95.36 | 95.00 | 94.64 | 94.29 | 93.93 | 93.57 | 93.21
0 100.00 | 99.64 | 99.29 | 98.93 | 98.57 | 98.22 | 97.86 | 97.50 | 97.15 | 96.79
o | 1 [ 2] 3[4 5 ]6 73839
0 100.00 | 100.36 | 100.71 [ 101.07 [101.42 | 101.78 | 102.13 | 102.49 | 102.85 | 103.20
10 103.56 [ 103.91 | 104.26 | 104.62 | 104.97 | 105.33 | 105.68 | 106.04 | 106.39 | 106.74
20 107.10{107.45[107.81 [ 108.16 [108.51 | 108.87 | 109.22 | 109.57 | 109.92 | 110.28
30 110.63 | 110.98 | 111.33 | 111.69 |112.04 | 112.39 | 112.74 | 113.09 | 113.44 | 113.80
40 114.15| 114.50 | 114.85 | 115.20 | 115.55 | 115.90 | 116.25 | 116.60 | 116.95 | 117.30
50 117.65118.00 | 118.35 | 118.70 | 119.05 | 119.40 | 119.75 | 120.10 [ 120.45 [120.80
60 121.15[121.50(121.84122.19122.54 | 122.89 | 123.24 | 123.59|123.93 |124.28
70 124.63 [ 124.98 | 125.32 | 125.67 |126.02 | 126.37 | 126.71 | 127.06 | 127.41 |127.75
80 128.10(128.44 [128.79 [ 129.14 [129.48 [ 129.83 | 130.17 | 130.52 |130.86 |131.21
90 131.56 | 131.90 | 132.25 | 132.59 [ 132.93 | 133.28 | 133.62 | 133.97 | 134.31 | 134.66
100 135.00 | 135.34 | 135.69 | 136.03 | 136.37 | 136.72 | 137.06 | 137.40 | 137.75 | 138.09 T 2
110 138.43[138.77[139.12 [ 139.46 [139.80 | 140.14 | 140.49 | 140.83 |141.17 [141.51 E 0
120 141.85[142.19 | 142.53 | 142.88 | 143.22 | 143.56 | 143.90 | 144.24 | 144.58 | 144.92 h g
130 145.26 | 145.60 | 145.94 | 146.28 | 146.62 | 146.96 | 147.30 | 147.64 | 147.98 | 148.32 L0
140 148.65 [ 148.99 | 149.33 | 149.67 [150.01 | 150.35 | 150.69 | 151.02 |151.36 |151.70 -
150 152.04 | 152.38 | 152.71 | 153.05 | 153.39 | 153.72 | 154.06 | 154.40 | 154.74 | 155.07
160 155.41 | 155.74 | 156.08 | 156.42 | 156.75 | 157.09 | 157.43 | 157.76 | 158.10 | 158.43
170 158.77(159.10 [ 159.44 [ 159.77 [160.11 | 160.44 | 160.78 | 161.11 | 161.44 |161.78
180 162.11 | 162.45 | 162.78 | 163.11 |163.45 | 163.78 | 164.11 | 164.45|164.78 | 165.11
190 165.45|165.78 | 166.11 | 166.44 |166.78 | 167.11 | 167.44 | 167.77 | 168.10 | 168.44
200 168.77169.10 [ 169.43 [ 169.76 [170.09 [ 170.42 |170.76 | 171.09171.42 |171.75
210 172.08 | 172.41 | 172.74173.07 |173.40 | 173.73 | 174.06 | 174.39 | 174.72 | 175.04
220 175.37(175.70|176.03|176.36 |176.69 | 177.02 | 177.35 | 177.67 | 178.00 |178.33
230 178.66(178.99[179.31 [179.64 [179.97 [ 180.30 | 180.62 | 180.95|181.28 |181.60
240 181.93|182.26 | 182.58 | 182.91 | 183.24 | 183.56 | 183.89 | 184.21 | 184.54 | 184.87
250 185.19[185.52 | 185.84 | 186.17 | 186.49 | 186.82 | 187.14 | 187.47 | 187.79 | 188.11
260 188.44 [ 188.76 [ 189.09 | 189.41 [189.73 [ 190.06 | 190.38 | 190.70|191.03 |[191.35
270 191.67[192.00 | 192.32 | 192.64 [192.96 | 193.29 | 193.61 | 193.93 | 194.25 | 194.57
280 194.90 | 195.22 | 195.54 | 195.86 |196.18 | 196.50 | 196.82 | 197.14 | 197.47 |197.79
290 198.11 | 198.43 | 198.75 | 199.07 |199.39 | 199.71 | 200.03 | 200.35 | 200.67 {200.99
300 201.31 — — — — — — — — —

Note: Desired temperature values are obtained by adding temperatures in the vertical and horizontal axes. When calculating
a resistance value of 105°C, read the value in the column where 100°C in the vertical axis and 5°C in the horizontal
axis cross. The value will be 136.72Q. The value for 500Q at 0°C will be the value obtained by multiplying the
resistance value in this table by 5. Similarly, the value for 10Q at 0°C will be the value obtained by dividing the
resistance value by 10 and the value for 1kQ at 0°C will be value obtained by multiplying the resistance value by 10.

Requirement AR *(%+0.05Q)

Parameter Limit Typical Test Method

) Within specified R

Resistance tolerance — 0°C
Within specified o o

T.C.R. TCR. — 0°C/ +100°C
Overload (Short Time) +0.5% +0.2% Rated voltage x 2.5 for 5 seconds
Resistance to Solder Heat (SDT101A) +0.3% +0.1% 350°C, 1 second (SDT101A/SA)

. -55°C (30 minutes)/ +25°C (10 minutes)/ +150°C (30 minutes)/
Rapid Change of Temperature +0.5% +0.2% +25°C (10 minutes), 5 cycles
Moisture Resistance +1% +0.3% 80°C + 2°C, 90 - 95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
Endurance at 70°C +1% +0.2% 70°C + 3°C (SDT101A/SA), 200°C + 3°C (SDT101B), 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Exposure +1% +0.7% +150°C (SDT101A/SA), +300°C (SDT101B), 1000 hours
Shelf Life +0.3% +0.1% Left for 1 year on shelf in natural condition

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.
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custom thermal sensors
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KOA SPEER ELECTRONICS, INC.

features

* All ST-series thermal sensors are custom-made products.
ST-series thermal sensors are designed in various shapes
in accordance with your application using a platinum
thin-film thermal sensor (SDT101, SDT310 series) as an
element. Shapes of sensor parts can be designed flexibly
to meet your shapes and dimensional needs, from simple
resin mold parts to sensor parts sealed in metal protective
tubes made of SUS316.

 Products with Pb Free symbol “F’ meet EU RoHS

ordering information requirements

ST3000 Series

| st | [ 31050201 | | F | | A | | X | | 1K | | B | | D |
T Type Pb Free Element Type Reference Nominal Resistance T.C.R.
ype Number Symbol Temperature* Resistance** Tolerance** Tolerance**
A: SDT101 X:0°C 100: 100Q B: £0.1% D: +0.5%
500: 500Q C: +0.2% F:+1%
1K: 1kQ D: +0.5% G: 2%
. 0,
ST8100 Series F: £1%
[ st | [ 8102201 | | F | | B | | X | | 1K | | B
T Type Pb Free Symbol Element Reference Nominal Class*
ype Number Type Temperature Resistance** ass
* ST3000 series products with a reference temperature B: SDT310LTC X: 0°C 100: 1000 B: +(0.3+0.005 [t])
of 25°C (T.C.R. will be calculated between 0°C/100°C.) | C: SDT310P 500: 500Q C: #(1.0+0.01 [t])
are also available. Contact us. 1K: 1kQ
**These are specified for inner element only. Contact us when you have control request for
environmental hazardous material other than the substance specified by EU RoHS.
applications and ratings
Resistance Class: Tolerance - T.C.R.
Part . Resistance T.C.R.
. . Element Value to Measuring " Tolerance
Designation at 0°C Temperature Tolerance (x 10°/K) (ppm/°C)
B: £0.1%
100Q . 0 D: +0.5%
S$T3000 SDbT101A 5000 _ C: £0.2% 3500 F+1%
SDT101B 1kQ D: £0.5% G: +2%
F:+1% T
100Q
ST8100 SDT310LTC B: +(0.3+0.005[t]) . _
SDT310P 200 C: +(1.0+0.01[f]) =

ST3000 Series, 1kQ, resistance tolerance B ¢ C are produced in pair of SDT101Series. The combination of ST3000 series, resistance tolerance
B-T.C.R. and tolerance D is equivalent to class B of SDT310 tolerance to the measuring temperature.
In the above table specification there are restrictions on manufacturing range depending on part number. Please refer to the Performance list.

environmental applications

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

Shielded wire

Example of Material Example of Material Example of Form
Processing PPS Processing Polyurethane coated wire Processing Processing of
Protective Epoxy resin coating External Parallel heat-resistant vinyl of Terminals connecting terminals
Tubes Fluorine resin shrinkage tube Conductors chloride wire Others Mounting on printed

Polyimide Fluorine resin coated wire circuit board
SUS304 Form

SUS316 2-wire system

Cu 3-wire, 4-wire system

11/30/22
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KOA SPEER ELECTRONICS, INC.

custom thermal sensors

environmental applications
Performance Characteristics - ST3000 series (A part extract)

Shape Unit: mm Product Number L (mm) [ ¢ (m) | Measurement Temp. Range
n
Nickel SDT101B Welded g 204 31011 o _ o
/ Lead wire without solder plating - - -50°C ~ +300°C
31012 o o
30+3 13max. 3053 Lead wire with solder plating - — | 40°C~+120°C
é SDT101B Nickel 31021 . .
K Lead wire without solder plating - _ -50°C ~ +300°C
K 31022
7max. 30+3 | . . . — — -40°C ~ +120°C
Welded /! Lead wire with solder plating
) 31030201 0.1
Epoxly Resin 0._3-square_Paral!eI Heat-Resistant
=::*:Coatlng (Black) Vinyl Chloride ere@ 31030205 30 max. 05
& ~— -40°C ~ +100°C
oA 31030210 1.0
L 3 (10) -0
! ' 31030230 3.0 g 3
31040301 0.1 g2
= a 0.3-square Heat-Resistant L0
8 sus3os |<_>| Vinyl Chloride Wire (Black) 31040305 0.5 PO
( [The—u—x 35 -40°C ~ +100°C
| L Heat Shrinkage Tube ¢ (10)1_ 31040310 1.0
31040330 3.0
g 31050201 0.1
£| Fluorine Resin 0.08-square parallel
| Heat Shrinkage Tube. i in wi
eal rinkage Tube. fluorine resin wire(Red, Black) 31050205 0-5
"} Jl___,c 23 max. _40°C ~ +220°C
-
| 5l 31050210 1.0
| L | ¢ (10)
f T 31050230 3.0
31060301 0.1
% 31060305 0.5
2 g caulkin 0.08-square parallel 30
~auing fluorine resin wire(Red, Black) 31060310 1.0
SUS304
= 31060330 3.0 40°C 220°C
_40°C ~ + o
10
® e ) “I | 31060501 0.1
31060505 0.5
* Eg;g:ﬁ:quicstgrf‘l;ezi/satﬁigg;lkﬂ or product of resistance tolerance B, C, 31060510 50 1.0
31060530 3.0
Tin plated
3 o PPS ©0.4 copper wire
1 3201 — — | -20°C ~ +120°C
6.5 | | 30 |
T T 1
2035 r%»
N
Glass epoxy NI AN ‘4
VI < 3202 — — | -40°C ~ +140°C
Welded §Ei SDT101B
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/21/18
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KOA SPEER ELECTRONICS, INC.

environmental applications (continued)

Performance Characteristics - ST3000 series (A part extract)

custom thermal sensors

Shape Unit: mm Product Number L (mm) [ ¢ (m) | Measurement Temp. Range
~ 937 0.3- Ilel heat-resi
~ﬁ Vinylahiorde wire @A) 32050001 0.1
‘ (20) ‘ S 32050005 0.5
7min. Jr—— a9 | — -20°C ~ +80°C
157 [3 | 32050010 1.0
* With the round terminals fixed, handle the wire without
applying tensile stress or bending stress. 32050030 3.0
% Polyimide Heat shrinkage tube 32090201 0.1
£ /
S 0.08-square fluorine resin covered wire (Red, Black) 32090205 0.5
24 -40°C ~ +120°C
19| 32090210 1.0
L 32090230 3.0
32120907 90 0.7
32121207 120 0.7 -40°C ~ +300°C
32121707 175 0.7 Only top of prOteCtive tubes
32121202 120 0.2
cg:*:cgated Polyurethane Coated Wire (Brown)
L 10)
I L | 33010004 (8) 0.4 -20°C ~ +80°C
Products with resistance value 1K or resistance tolerance
B, C are not manufactured
33040305 0.5
“)— .
SUS304 Vinyl Cabtyre Cab:-:\ (Grlay) 33040310 35 1.0 AG°C ~ +60°C
L L 33040330 3.0
max. 23 33060001 0.1
%‘ j 0.08-Square Fluorine Resin Wire
“ﬂcﬁ *= — 33060005 . 0.5 20°C ~ +120°C
N s (10)
T't’/ 33060010 1.0
9.5 3
33060030 3.0
33110305 0.5
 Welded PT18 og.square
SUS304 D Fluorine Resin Wire (Red, Black) 33110310 1 o
i —— o, o
30 . -40°C ~ +220°C
(10
L |10 !1‘0)*(5) N )
33110330 3.0

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.
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KOA SPEER ELECTRONICS, INC.

environmental applications (continued)
Performance Characteristics - ST8100 series

Shape Unit: mm | Product Number | Lead Wire Number | ¢ (m) | Measurement Temp. Range
8102201 0.1
Silicone re:; Heat shrinkage 0.08-square 8102205 2 05
23. tube fluorine resin wire
SDT310LTC
_jsoTsiop / j 8102210 1.0
55 SDT310LTC: -40°C ~ +105°C
- ‘ Z o 8102301 0.1 | SDT310P:-40°C ~+200°C
T
2 wire: Red Black 8102305 3 0.5
3 wire: Red Black Black
8102310 1.0
8103201 0.1
soratoure [IASIbE ) e cquare 8103205 2 0.5
SDT310P fluorine resin wire
i - (e — 8103210 1.0 . . 0
‘ f // ‘ SDT310LTC: -40°C ~ +105°C E a
(15) (10) SDT310P: -40°C ~ +200°C cn
. e 8103301 0.1 oc
L0
o L]
2 wire: Red Black 8103305 3 0.5
3 wire: Red Black Black
8103310 1.0
8104201 0.1
, 8104205 2 0.5
Heat shrinkage tube
SDT310LTC[ 0.08-square
DHard tube 21 fluorine resin wire 8104210 1.0
> 3, :
g A _— SDT310LTC Only:
: N Y o] | 8104301 0.1 | -40°C - +105°C
¢
8104305 3 0.5
2 wire: Red Black
3 wire: Red Black Black
8104310 1.0
8106201 0.1
SDT310LTC
;{ard Tube ?\Iicone Resin 0.05-Squa’r/e Fluorine Resin Wire (White White) SDT310LTC O |
R { nly:
an;aét 3 Z $ 8106205 2 0.5 40°C ~ +125°C
(15.0) L \ (10) \
8106210 1.0
SDT310LTC  SUS304 0.08- Square Fluorime Resin Wire (Red Black Black) 8107301 0.1
SDT310LTC Only:
00, —_— .
03.0£0.1 8107305 3 0.5 -40°C ~ +150°C
‘ 25+1 L ‘ (10) ‘
: ‘ ‘ ! 8107310 1.0

guarantee of product

The guaranteed term of the product is one year after delivery. However, when trouble occurs during the
guaranteed term because of our responsibility, the product is exchanged or is repaired. We guarantee
the product itself, any damages caused by this product shall be excused.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/20/18
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KOA SPEER ELECTRONICS, INC.

features COMPLIANT

e Thin film thermal sensors of SMD type

* Resistance tolerance +1%, a wide range of TCRs
+3000x10°¢/K~+5000x10°/K with the standard products

* Suitable for control of temperatures in various industrial
equipment
* Suitable for both flow and reflow soldering

» Products with lead-free terminations meet EU RoHS
and China RoHS requirements

dimensions and construction

L > Type Dimensions inches (mm)
/4 ¢ ~c (Inch Size Code) L W (3 d t
/_ / 1J .063+.008 | .031+.008 | .012+.008 | .012+.008 | .02+.004
w (0603) (1.6£0.2) | (0.840.2) | (0.3+0.2) | (0.3£0.2) | (0.5+0.1)
./ g{z’;\ting 2A .079+.008 | .049+.008 | .016+.008 | .016+.008 | .02+.006
WAy, ? Ni (0805) (2.040.2) | (1.25+0.2) | (0.4+0.2) | (0.4£0.2) | (0.5£0.15)
t | ’ Pllating 2B .126+.008 | .063+.008 | .02+.012 | .02+.012 | .02+.006
¥y (1206) (3.240.2) | (1.6£0.2) | (0.5+0.3) | (0.5+£0.3) | (0.5+0.15)
}47 d Protective | Thermal Inner
Coating Film Electrode
Ceramic
Substrate
ordering information
[ Pz | | 2B | | T | | TE | | 103 | | J | | 3600 |
Product Size Termination . Resistance
Code Code Material Packaging Value Tolerance T.C.R.
1J: 0603 T. Sn TE: 4mm embossed 2 significant F: £1%
2A: 0805 pitch plastic figures + 1 G:+2%
2B: 1206 (5,000 pieces/reel) multiplier 3 digits I +5%

applications and ratings

Thermal Thermal -
Part Power Time Dissipation A?nal:ieedn t o’.:.z::tmg
Designation Rating Constant | Constant - Ran pé
(sec.)* | (mWreC)* P- 9
LP731J 0.016W 2 1.2
-55°C
o to
LP732A 0.031W 4 1.8 +70°C +125°C
LP732B 0.063W 6.5 2.4

* Thermal Time Constant and Dissipation Constant are reference values, which are values of elements and vary with connecting or fixing methods.

For further information on packaging,
please refer to Appendix A.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.
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KOA SPEER ELECTRONICS, INC.

applications and ratings (continued)

Resistance Range
( T(r:nIBC) T.C.R. E-24 Resistance
ml?ll Tolerance Tolerance
2 1J 2A 2B
3000 F: +1%, G: £2%
3300 100Q-1kQ J: +50
3600 1000-300Q G: +2%, J: £5%
5% 3300-1kQ 100Q - 2kQ 100Q - 10kQ
G: +2%
4500 100Q - 1kQ J: +5%
5000
environmental applications
Derating Curve Temperature Characteristics
100 T § 60 5000ppm/°C | T.CR
| :\ 350 penre oo
80 I 540 Saoopemrc
5 | | \ E’ 30 3000ppm/°C
E 607 [ D 20
3 0 | For sensors operated at an 5% -0
g 4o | ambient temperature of 70°C or g ? E 5
2| | \ above, a power rating shall be §0 ]
201y ] derated in accordance with the 520 ¢
ol | above derating curve. &jg &l | ol
60 -40 -20 0 20 40 60 “80 100 1204 140 /5 50 25 0 25 50 75 100 125
-55 70 125 )
Ambient Temperature Amb|ent'(l;%r;1perature
°C
Approximate Expression for Resistance-Temperature Characteristics
TCR. (Values are not guaranteed but typical)
(x10°/K) Co C: C: RT=R25 (Co+C1T+C2T?)
3000 0.931258 0.00265213 3.90112 x 10° STi RF;%SiStfnce Va'llle atth"go c
- 25! Resistance value a
3300 0.924355 0.00292569 4.00516 x 10° T: Ambient temperature (°C)
3600 0.916356 0.00323714 434428 x 10° Co, C1, Cz: Constants
4000 0.907039 0.00361006 4.33457 x 10°
4500 0.897412 0.00395222 6.05201 x 10°
5000 0.886014 0.00437224 7.48809 x 10°

Performance Characteristics

Requirement AR *(%+0.05Q)
Parameter Limit Typical Test Method
. Within regulated o
Resistance tolerance — 25°C
Within specified o .
T.C.R. TCR. — +25°C/+65°C
Overload +0.5% +0.3% Rated voltage x 2.5 for 5 seconds
Resistance to Solder Heat +0.5% +0.3% 260°C + 5°C, 10 seconds + 1 second/- 0 second
Rapid Change +0.5% +0.3% -55 0C (30 m|n_utes),+25 C (2-3 minutes), +125°C (30 minutes),
of Temperature +25°C (2-3 minutes), 5 cycles
Moisture Resistance +2.0% +1.5% 40°C £ 2°C, 90 - 95% RH, 1000 hours, 1.5 hours ON, 0.5 hours OFF cycle
Endurance at 70°C +2.0% +1.5% 70°C + 2°C, 1000 hours, 1.5 hours ON, 0.5 hours OFF cycle

Confirming resistance drift is recommended since this product has a tendency to have bigger resistance change than general flat chip over 70°C.
Please pay attention not to be applied ESD, it may cause of resistance change.

Actual Value (Out of Guarantee)

Test Items Reference Test Method
High Temperature Exposure +8.0% 125°C, 1000 hours
ESD 500V Human model, 100 pF 1.5 kQ
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 1/02/14

KOA Speer Electronics, Inc. « 199 Bolivar Drive « Bradford, PA16701 « USA « 814-362-5536 * Fax: 814-362-8883 « www.koaspeer.com 227



= O\ S— LT 73V

KOA SPEER ELECTRONICS, INC. flat chip resistors (for automotive)
E .,
features ROH
e SMD thin film resistors with COMPLIANT

thermo-perceptivity
« Various TCRs +150 - +4500x107°/K are available

» Operating temperature range -155°C
Rated ambient temperature: 85°C

 Products meet EU RoHS requirements
« AEC-Q200 Tested

dimensions and construction

L Dimensions inches (mm)
c /LC [bEE L W c d t
2A .079+.008 | .049+.008 | .016+.008 .012:%2 | .020+.004
(0805) (2.0+£0.2) | (1.25+0.2) | (0.4+0.2) | (0.3%3) | (0.5+0.1)
Ceramic Substrate 2B .126+.008 | .063+.008 | .020+.012 .016:%: | .024+.004
g r:,_r B Sn Plating (1206) (3.2+0.2) | (1.6x0.2) | (0.5+0.3) | (0.4 (0.6+0.1)
30 t Ni Plating
n3
o3 e
a ] ‘ d ‘ P ) -
= ~ rotective Resistive Inner
Coating  Film Electrode
ordering information
LT73V 28 T D 102 ) | 0900 \
Power Termination . Nominal Resistance T.C.R.
Type Rating Material Taping Resistance Tolerance (x107%/K)
2A:0.1W T:Sn TD:4mm pitch paper 3 digits G:+2% 4 digits
2B:0.125W TE:4mm pitch J:+5%
. . : . plastic embossed
For further information on packaging, please refer to Appendix A.
applications and ratings
BanE Max. Max. Thermal Thermal Rated Operating Taping & Q’ty/Reel (pcs)
Type Ratin Working Overload Time Dissipation Ambient Temperature
9 Voltage Voltage Constant* Constant* | Temperature Range TD TE
2A 0.1W 50V 100V 1.0s 1.37mwW/°C o g o 5,000 4,000
2B | 0.125W 75V 150V 15s Latmwre | t85°C 557C - +155°C 5,000 4,000

* Thermal time constant and dissipation constant are reference values, which are values of elements and vary with connecting or fixing methods.

Q) .
T.C.R. T.C.R. . ( Resistance
Resistance Range (E24

(x1075/K) Tolerance oA ge (E24) 2B Tolerance
150, 250, 350, 450, 500 +100x107%/K 2k - 15k 2k - 22k G: 2%
600, 700, 800, 900 +150%1075/K 1k - 8.2k 1k - 15k
1000, 1200, 1400 1k - 6.8k 1k - 8.2k

+15%

1600, 1800 510 - 4.7k 1k - 6.8k
2000, 2200, 2400 510 - 4.7k 510 - 6.8k )
2600, 2800, 3000 J- £5%
3300, 3600, 3900 +10% 510- 3k 510-6.2k
4200 100 - 1k 100 - 2k
4500 51-510 51-510

T.C.R. Measuring Temperature: +25°C - +75°C
Rated voltage = VPower RatingxResistance value or Max. working voltage, whichever is lower.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 10/26/21
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linear positive temperature coefficient
KDA SPEER ELECTRONICS, INC. flat chip resistors (for automotive)

environmental applications

Derating Curve Temperature Characteristics of Resistance
T.CR.
100 (x107/K)
. AY 2 ;g _ | 4500
. o o o
% 80 Iy i @ 50 // 3300
a + 5 ‘> 40
o o la AN g 20 - 2400
g . ; £ 2 _ 1600
T T
S 4l L o 10
8 “h ' \ £ o
g 1 1 \ % -10
o K2
s o : § 2 =
1 1 \ Dé -30
ok . ¥ S -40
60, -40 -20 0 20 40 60 80, 100120 140 ,160 75 50 -25 0 25 50 75 100 125 150
-55 85 155 Ambient temperature (°C)
Ambient temperature (°C)
For resistors operated at an ambient temperature of 85°C or above,
a power rating shall be derated in accordance with the above derating curve.
Approximate Expression for Resistance- Temperature Characteristics _
. 1]
Values are not guaranteed but typical. (Ti(o:'SK) Co C Ca £ E
= +C1T+C2T?) Rm: T° : i ° L £
R1=R25 (Co+C1T+C2T?) RT.'T C; RT..ReS|.stance value at T (‘; 3000 0.9288 0.0028 1.9983x10° _u:, 5
Rzs: 25°C Ros: R§5|stance value at 25°C 3300 0.9232 0.0030 2.9980x10-° B0
T: (°C) T: Ambient temperature (°C) 3600 0.9175 0.0032 4.0000x10°°
Co, C1, Cz: Co, C1, C2: Constants 3900 0.9099 0.0035 4.0064x10°®
4200 0.9026 0.0038 3.9964x10°°
4500 0.8948 0.0041 4.0064x10°°
Performance Characteristics
Performance Requirements AR+(%+0.05Q
Parameters — qui = (% ) Test Methods
Limit Typical
Resistance Within specified _ 25°C
tolerance
T.C.R. Within specified T.C.R. | — +25°C/+75°C
Overload (Short Time) 1% 0.02% Rated voltage x 2.5 or Max. overload Vol., whichever is lower,
for 5 seconds
Resistance to o o o o
Soldering Heat 1% 0.10% 260°C £ 5°C, 10 seconds + 1 second
Rapid Change of 2% : TCR<+3300 0.53% o ’ o ’
Temperature 5% - TOR>+3600 2 59% 55°C (30min.)/+155°C (30min.), 1000 cycles
- ; 85°C + 2°C, 85% * 5% RH, 1/10 rated power
0, 0, ) 1 )
iR e 3% 0.15% 1.5h ON/0.5h OFF cycle. 1000 hours
o 2% : TCR<+3300 0.30% 85°C + 2°C, 1000 hours
ENRUIENES EEEEE 59 : TCR>+3600 0.76% 1.5h ON/0.5h OFF cycle.
High Temperature 2% : TCR<+3300 0.40% o
Load Life 506 : TCR>+3600 2.17% 125°C, Rated voltage, 1000 hours
High temperature 2% : TCR<+3300 0.81% o
Exposure 5% : TCR>+3600 3.20% 155°C, 1000h
Low Temperature o _ o o
Exposure 2% 0.10% 55°C, 1000h

Please pay attention not to be applied ESD, it may cause of resistance change.

Actual Value (Out of guarantee)

Test Items Reference Test Methods
ESD 500V Human Body Model, 100pF, 1.5kQ
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/20/14
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LT73

KOA SPEER ELECTRONICS, INC.

features

* Anti-leaching nickel barrier terminations
» Twenty-five specifiable temperature characteristics
* SMD thin film resistor with thermo-perceptivity
* Products with lead-free terminations meet EU RoOHS

and China RoHS requirements

dimensions and construction

linear positive tempco thermistor

—

COMPLIANT

L > Type Dimensions inches (mim)
/4 ¢ _7/ r<c (Inch Size Code) L w [ d t
/ 2A 079,008 | .049+.008 | .016+.008 | 012 7053 | .02+.004
w sn (0805) (2.0£0.2) | (1.25£0.2) | (0.4£0.2) | (9.3 +02) (0.5£0.1)
- ./_ o Plating ;_508
: Ni 2B .126+.008 | .063+.008 | .02+.008 | ‘016 "o | .024+.004
| b Plating (1206) (3.240.2) | (1.6+0.2) | (0.5+0.3) (0.4 *_85) (0.6+0.1)
|<—d Protective | Resistive Inner
Coating Film Electrode
Ceramic
Substrate
ordering information
[ 173 | | 2B | | T D | | 101 | J | [ 1000 |
Type Cs")zee Te{nn;tlgfig?n Packaging Ref,';t:e" ce Tolerance T.C.R.
2A: 0805 T: Sn TD: 7" paper taping 2 significant G:+2%
2B: 1206 (5,000 pieces/reel) figures + 1 J: +5%
TE: 7" embossed plastic multiplier
(4,000 pieces/reel)
applications and ratings
Maximum Maximum Thermal Thermal . Operating
DesiPanr;tion :::iv:r Working Overload Time Dissipation R.I?:: ':::tbl:f:t Temperature
9 9 Voltage Voltage Constant Constant P Range
LT732A 0.1W 50V 100V 1.0s 1.37mw/°C -40°C
+70°C to
LT322B 0.125W 75V 150V 1.5s 1.47mW/°C +125°C

Thermal time constant and dissipation constant are reference values, which are values of elements and vary with connecting or fixing methods.

For further information on packaging,

please refer to Appendix A.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

10/26/21
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LT73

linear positive tempco thermistor

KOA SPEER ELECTRONICS, INC.

applications and ratings

Resistance Range
T.C.R. T.C.R. E-24 Resistance
(x10°/K) Tolerance Tolerance
LT732A LT732B
150, 250, 350, 450, 500 +100x10°/K 2kQ - 24kQ 2kQ - 51kQ G: 2%
600, 700, 800, 900 +150x10°/K 1kQ - 20kQ 1kQ - 43kQ
1000, 1200, 1400 +15% 1kQ - 13kQ 1kQ - 27kQ
1600, 1800 510Q - 4.7kQ 1kQ - 10kQ
2000, 2200, 2400 510Q - 4.7kQ 510Q - 9.1kQ I +5%
2600, 2800, 3000 510Q - 3kQ 510Q - 6.2kQ
3300, 3600, 3900 +10% 510Q - 3kQ 510Q - 6.2kQ
4200 100Q) - 1kQ 100Q - 2kQ
4500 51Q - 510Q 51Q - 510Q

T.C.R. Measuring Temperature: +25°C ~ +75°C

Rated voltage = /Power Rating x Resistance value or Max. working voltage, whichever is lower.

environmental applications
Derating Curve
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\ For resistors operated at an ambient temperature
of 70°C or above, a power rating shall be derated

Il \ in accordance with the above derating curve. .
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Approximate Expression for Resistance-Temperature Characteristics

Values are not guaranteed but typical. TCR.
RT=R25 (Co+C1T+C2T2) RT: T°C RT: Resistance value at T°C (x10°/K) Co C1 Cz
R2s: 25°C  Rzs: Resistance value at 25°C 3000 0.9288 0.0028 1.9983 x 10°
T: (°C) T: Ambient temperature (°C) 3300 0.9232 0.0030 2.9980 x 10°
Co, C1, C2: Co, C1, C2: Constants 3600 0.9175 0.0032 4.0000 x 10°
3900 0.9099 0.0035 4.0064 x 10°
4200 0.9026 0.0038 3.9964 x 10°
4500 0.8948 0.0041 4.0064 x 10°
Performance Characteristics
Requirement AR *(% + 0.05Q)
Parameter Limit Typical Test Method
Resistance Wlt{glners;)ﬁcc;fled — 25°C
TCR. W'th?é‘.’slc'f'ed — +25°C/+75°C
Overload (Short time) +1.0% +0.23% Rated voltage x 2.5 or maximum overload volume for 5 seconds, whichever is lower
Resistance to Solder Heat +1.0% +0.1% 260°C + 5°C, 10 seconds * 1 second
Rapid Change of Temperature +1.0% +0.1% -40°C (30 minutes) / +125°C (30 minutes), 5 cycles
Moisture Resistance +3.0% +0.54% 40°C £ 2°C, 90 - 95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
Endurance at 70°C +3.0% +0.62% 70°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle

Confirming resistance drift is recommended since this product has a tendency to have bigger resistance change than general flat chip over 70°C.

Please pay attention not to be applied ESD, it may cause of resistance change.

Actual Value (Out of Guarantee)

Test Items Reference Test Method
Low Temperature Exposure +0.05% -40°C, 45 minutes
High Temperature Exposure +0.6% 125°C, 1000 hours
ESD 500V Human Body Model, 100 pF 1.5 kQ
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/20/24
KOA Speer Electronics, Inc. 199 Bolivar Drive « Bradford, PA 16701 ¢ USA « 814-362-5536 ¢ Fax: 814-362-8883 « www.koaspeer.com 231



'E:::O A\® Caution & Terms

inductors
KOA SPEER ELECTRONICS, INC.

Precautions for the Inductors Reference

» For basic precautions, please refer to the Technical report of
JEITA RCR-2501C Safety application guide for inductors for use
in electronic equipment.

Refer to the precautions of common matters for all products in the
beginning of this catalog for the matters common to all products.

Inductors in General
Characteristics such as the inductance, Q value etc. are frequency

dependent. Terms and Definitions
* The stress from resin coating and molding can result in change Nominal Inductance
of inductance. * Inductance that the inductor is designed to have and generally
- Since the inductors use ceramic materials, chipping and cracking indicated on the body.
can occur. Please be careful when handling. Excessive vibration Q Value (Quality factor)
and impact could destroy the parts. « A coefficient that shows the quality of the inductors. It is calculated
« Keep magnetic tweezers and other magnets away from the inductors from the following formula shown below.
to avoid change of inductance caused by magnetization. Do not Q= wl w = Angular Frequency (w=2rmf)
press the wire wound part of the chip inductor with sharp objects. R L = Inductance
» The inductance could decrease according to magnetic saturation R = Resistance
when the inductor is used exceeding the allowable current. There Self-Resonant Frequency
is also a possibility of disconnection and short-circuit or emitting - Frequency that resonance occurs by the distribution capacity
smoke and ignition caused by the heat generation of the inductor. and inductance of the inductor.
« There is a risk of disconnection when excessive current (inrush DC Resistance Value
current) is applied. Change of the characteristics may occur by « Resistance value at DC.

the magnetization of the core when excessive current is applied Allowable DC Current

to a bC circuit. . . * Upper limit of the current which is set to assure the safe
» When the parts are used at high-frequency, the heat generation use of the inductor.

will be larger and the part temperature will be higher compared
with DC or low-frequency. This is caused by increasing iron loss
and copper loss. Please be careful not to exceed the operating

It is defined as the smaller DC current value of either the DC
superposition or the surface temperature rise characteristics.

temperature rise by high frequency. = DC superposition characteristic is a phenomenon which occurs
when the inductors, made with magnetic materials such as ferrite,
0 =250 semmaont . have a large DC current applied. When this occurs, the inductance
180 = - - .
1o 1= hconl torsen e drops because of the magnetic saturation.

AC=15A

—8—AC=10A[
120 f| —=—aAc=05A 7% /'/

The plot below shows the relationship between the DC superposition
and the surface temperature rise.

Temperature (°C)
=
5
8

80 // 0 50
iz -2 .\“\\‘ 45
20 H/_//ﬁ/ﬂ, 4 \ w0
’ 100 300 500 700 1000 § 6 \ 35
Frequency (kHz) g
2 8 30 g
Ex. Temperature rise by high frequency €T | oermommeme /] i
. . e P & T J AL/L = -10 % Down ! 25 58
» The electrical characteristics change from the variation of frequency o3 e S S — e
. o Ri a
of the parts. When the part is used above the frequency band of the g8 WU /xr \ 05
SRF (self-resonant frequency), it will function as a capacitor. Please 8 4 \ 15
do not use the parts above the SRF. 16 10
L-Frequency Characteristics 18 [ex Alowable bC current | \ s
2500
] [T A,
nductance are: Ci itance area 0.0 1.0 20 3.0 40 5.0 6.0 7.0
= 1500 < Current (A)
1000 Iron Loss
% 50[[’) = « Electrical energy that is lost when the wire wound magnetic
S 00 T material is magnetized by the applied AC. It is calculated by
=-1000 /L- Self Resonant Frequency(SRF) | the sum of hysteretic loss and eddy-current loss.
-1500
Copper Loss
-2000 . . N
2500 ﬂ/ » Energy that is transformed into Joule heat by the resistance
500 1000 1500 2000 2500 3000 of the wound wire. The Copper loss increases in the high frequency

Self-Resonant Frequency of the Inductor (MHz) band from the skin effect
Mounting ‘

« Some of the inductors have magnetic polarity to which attention
should be paid when mounting.

The inductance and Q values of a non-magnetically-shielded inductor
could change from magnetic coupling affected by other components,
chassis, patterns, etc. When mounting in high density, check the
characteristic in advance with the actual equipment. Additionally,
take care of the positioning of the components since closely mounted
inductors may cause magnetic coupling. Do not place large magnetic
materials like audio speakers, etc. near the inductors.

* Do not expose the inductors to the heat radiation from other high
temperature parts.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/21/23
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. MHL
'E=_= o A\ multilayer ceramic inductor

KOA SPEER ELECTRONICS, INC.

—

features COMPLIANT
» Monoalithic structure provides high reliability
in a wide temperature and humidity range

 High quality ceramic material and unique manufacturing
y process provides high Q at high frequency

* Nickel barrier with solder overcoat for excellent
solderability

‘ » Products with lead-free terminations meet
EU RoHS requirements

dimensions and construction

W Size Dimensions inches (mm)
Ny Code L w t d

+— Solder 1E .039+.004 .02+.004 .02+.004 .01+.004
Plating (0402) (1.0+0.1) (0.5+0.1) (0.5+0.1) (0.25+0.1)

Blating 1J .063+.006 | .031+.006 | .031+.006 | .012+.008
(0603) | (1.6:0.15) | (0.8+0.15) | (0.8£0.15) | (0.3+0.20)

Terminations L/d/J Electrodes
(Metallization
Bands)

ordering information

|MI|+L||1|E|| clz | | T | | P ||3T9|| T |
Type (?Z:IZ Material Teﬂ:;gﬁta'fn Packaging In';?:c‘:‘tgir?cl:e Tolerance
1E Permeability T: Sn TP: 7" paper tape 2 mm pitch 3N9 =3.9nH S: +0.3nH
1J Code: (1E only - 10,000 pieces/reel) R10 = 100nH J: +5%
C TD: 7" paper tape
For further information on packaging, (1J - 4,000 pieces/reel)

please refer to Appendix A.

applications and ratings

Q Self Resonant _DC Allowable Operating
Part Inductance Inductance Frequency Resistance DC Current
Designation L (nH) Tolerance Minimum Typical Maximum Maximum Temperaitlre
(100MHz) (MHz) Q) (mA) Lkl
MHL1ECTTP1NO* 1.0 10000 0.12
MHL1ECTTP1N2* 1.2 '
MHL1ECTTP2N2* 2.2 6000 0.16 55°C
MHL1ECTTP3N3* 3.3 S: +0.3nH 8 0.19 300 to
MHL1ECTTP3N9* 3.9 0.22 +125°C
MHL1ECTTP4N7* 4.7 4000 0.24
MHL1ECTTP5N6* 5.6 0.27
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 7117/17

KOA Speer Electronics, Inc. * 199 Bolivar Drive « Bradford, PA 16701 ¢ USA « 814-362-5536 ¢ Fax: 814-362-8883 < www.koaspeer.com E



. MHL
'E=_= o A\ multilayer ceramic inductor

KOA SPEER ELECTRONICS, INC.

applications and ratings (continued)

Q Self Resonant PC Allowable Operating
Part Inductance Inductance . Frequency Resistance DC Current Temperature
Designation L (nH) Tolerance Minimum Typical Maximum Maximum Range™
(100MHz) (MHz) (Q) (mA)
MHL1ECTTP6N8* 6.8 3900 0.32
MHL1ECTTP8N2* 8.2 3500 0.37
MHL1ECTTP10N* 10 3200 0.42
MHL1ECTTP12N* 12 2600 0.50
MHL1ECTTP15N* 15 2300 0.55 300
MHL1ECTTP18N* 18 2000 0.65 .
MHL1ECTTP22N* 22 3: 45% 8 1600 0.8 ooC
MHL1ECTTP27N* 27 1400 0.9 +125°C
MHL1ECTTP39N* 39 1100 1.2
MHL1ECTTP47N* 47 900 1.3 200
MHL1ECTTP56N* 56 750 14
MHL1ECTTP82N* 82 1.6
MHL1ECTTPR10* 100 600 2.0 100
MHL1JCTTD1N5* 1.5
MHL1JCTTD1N8* 1.8
MHL1JCTTD2N2* 2.2 8 6000 0.10
MHL1JCTTD2N7* 2.7 600
S: +0.3nH
MHL1JCTTD3N3* 8.3 5200 0.13
MHL1JCTTD3N9* 3.9 5000 0.15
MHL1JCTTD4N7* 4.7 0.20
MHL1JCTTD5N6* 5.6 10 4000 0.23
MHL1JCTTD6N8* 6.8 0.25
MHL1JCTTD8N2* 8.2 3500 0.28
MHL1JCTTD10N* 10 3200 0.30
MHL1JCTTD12N* 12 2600 0.35 R
MHL1JCTTD15N* 15 2300 0.40 600 =eC
MHL1JCTTD18N* 18 2000 0.45 +125°C
MHL1JCTTD22N* 22 1600 0.50
MHL1JCTTD27N* 27 1400 0.55
MHL1JCTTD33N* 33 I +5% 12 1200 0.60
MHL1JCTTD39N* 39 T 1100 0.65 500
MHL1JCTTD47N* a7 900 0.70
MHL1JCTTD68N* 68 700 0.80 400
MHL1JCTTD82N* 82 600 1.0
MHL1JCTTDR12* 120 500 1.3 300
MHL1JCTTDR15* 150 8rxx 1.7 250
MHL1JCTTDR22* 220 400 2.0
*Add tolerance character (S, J)
** The operating temperature range of the coil (ambient temperature + self heating) must remain at +125°C or less
*** 50MHz
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 2/23/18
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multilayer ferrite bead
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O\

KOA SPEER ELECTRONICS, INC.

features COMPLIANT

 Designed to reduce noise at high frequencies
» Standard EIA packages: 1E, 1J, 2A, 2B

* Nickel barrier with solder overcoat for excellent
solderability

e Marking: Black body color with no marking

» Products with lead-free terminations meet
EU RoHS requirements

dimensions and construction

Type Dimensions inches (mm)
/"‘\W\)I (Inch Size Code) L w t d
L 1E .039+.004 .02+.004 .02+.004 .01+.004
Solder (0402) (1.0+£0.1) (0.5£0.1) (0.5£0.1) (0.25+0.1)
Plating 1J .063+.006 | .031+.006 | .031+.006 | .014+.006
ll;’lllatin (0603) (1.6+0.15) | (0.8+0.15) | (0.8+0.15) | (0.36+0.15)
. ¢ 2A .079+.008 .049+.008 .035+.008 .020+.012
hSAIIe\Ith[Iization (0805) (2.0£0.2) (1.25+0.2) (0.940.2) (0.51+0.30)
t d/v‘ 2B .126+.008 .063+.008 .043+.008 .020£.012
(1206) (3.240.2) (1.6+0.2) (1.140.2) (0.51+0.30)
Terminations L/d/" Electrodes
(Metallization
Bands)
ordering information
L ez | [ € |[ 6 || T | | TP L 10 J[ P |
Type Size Perr(r;ggl;lllty Te“;'{:figfm Packaging Impedance Tolerance
1E F T: Sn TP: 7" paper tape 2 significant P: +25%
1] G (1E only - 10,000 pieces/reel) figur_es_ +1
2A s TD: 7" paper tape multiplier
2B (13, 2A - 4,000 pieces/reel)
TE: 7" embossed plastic
(2B - 3,000 pieces/reel)

For further information
on packaging, please refer
to Appendix A.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 5/28/20
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multilayer ferrite bead

O\

KOA SPEER ELECTRONICS, INC.

applications and ratings

DC Allowable .
Part Im!I) :ga:lcet Resistance DC Current TOperatltn 9
Designation @ z Maximum ** Maximum emperature
Q) (@) (mA) Range
CZB1EGTTP100P 10 0.05 600
CZB1EGTTP700P 70 0.40 350
CZB1EGTTP121P 120 0.50 300
CZB1EGTTP221P 220 0.70 200 -55°C to +125°C
CZB1EGTTP301P 300 0.80
CZB1EGTTP601P 600 1.00 150
CZB1EGTTP102P 1000 1.50 100
CZB1JGTTD300P 30 0.10
CZB1JGTTD600P 60 0.20 600
CZB1JGTTD800P 80 :
CZB1JGTTD101P 100
CZB1JGTTD121P 120 0.25 200
CZB1JGTTD141P 140
CZB1JGTTD221P 220 0.30 -55°C to +125°C
CZB1JGTTD301P 300 0.35
CZB1JGTTD451P 450 0.40 300
CZB1JGTTD601P 600 0.45
CZB1JGTTD102P 1000 0.60 250
CZB1JGTTD152P 1500 0.70
CZB1JGTTD202P 2000 1.20 150
CZB2AFTTD500P 50 0.10 800
CZB2AGTTD101P 100 0.15 600
CZB2AGTTD121P 120 0.25 600
CZB2AGTTD301P 300 030 200 -55°C to +125°C
CZB2AGTTD601P 600 :
CZB2AGTTD601PV 600 0.25 500
CZB2AGTTD102P 1000 0.40 300
CZB2BFTTE300P 30 0.10 800
CZB2BFTTE600P 60 :
CZB2BFTTE800P 80 0.20 600
CZB2BFTTE101P 100 0.20 . .
CZB2BFTTE121P 120 0.15 -55°C to +125°C
CZB2BFTTE201P 200 0.20
CZB2BFTTE301P 300 0.30 500
CZB2BFTTE601P 600 0.40 400

" Impedance test method: HP4291A
" DCR test method: Keithley 580

For complete environmental specifications, please refer to www.koaspeer.com

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 1/11/23
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KOA SPEER ELECTRONICS, INC.

CZP

multilayer power ferrite bead

features

=y

COMPLIANT

 Designed to reduce noise at high frequencies
 Standard EIA packages: 1J, 2A, 2B

* Nickel barrier with solder overcoat for excellent
solderability

» Marking: Black body color with no marking

» Products with lead-free terminations meet
EU RoHS requirements

dimensions and construction

Type Dimensions inches (mm)
/'(\W\ﬂ (Inch Size Code) L w t d
L 1J .063+.006 .031+.006 .031+.006 .014+.006
Solder (0603) (1.6+0.15) (0.8+0.15) (0.840.15) (0.36+0.15)
P!atmg 2A .079+.008 .047+.008 .035+.008 .02+.012
g; i (0805) (2.0£0.2) (1.20£0.2) (0.940.2) (0.51+0.30)
7 ating 2B .126+.008 | .063+.008 | .043+.008 .02+.012
Silver (1206) (3.240.2) (1.6+0.2) (1.140.2) (0.51+0.30)
t L/ /Y‘ Metallization
Terminations L/d/v‘ Electrodes
(Metallization
Bands)
ordering information
[ czp | | 2aA F | | T | | D | [ 300 | | P |
I I I I I I I
Type Size Perrcr:lggl:llty Tenrnna\g?it;?n Packaging Impedance Tolerance
1J F T: Sn TD: 7" paper tape 2 significant P: +25%
2A o) (13, 2A - 4,000 pieces/reel) figurgs_ +1
2B TE: 7" embossed plastic multiplier
(2B - 3,000 pieces/reel)
For further information
on packaging, please refer
to Appendix A.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 5/28/20
237
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. czZP
'E=_= o A\ multilayer power ferrite bead

KOA SPEER ELECTRONICS, INC.

applications and ratings

DC Allowable .
Part i) et Resistance DC Current e
Designation QU Maximum Maximum Vbl ol bl
(Q) (@) (mA) Range
CZP1JFTTD300P 30 0.03 3000
CZP1JFTTD600P 60 0.04
CZP1JFTTD121P 120
CZP1JFTTD181P 180 0.10 2000 -55°C to +125°C
CZP1JFTTD221P 220
CZP1JFTTD301P 300
CZP1JFTTD601P 600 0.20 1000
CZP2AFTTD300P 30 0.015 4000
CZP2AFTTD600P 60 0.04
CZP2AFTTD800P 80 3000
CZP2AFTTD221P 220 0.05 -55°C to +125°C
CZP2AFTTD301P 300 0.15 2000
CZP2AFTTD601P 600
CZP2AFTTD102P 1000 0.20 1000
CZP2BFTTE190P 19
CZP2BFTTE300P 30 0.02 4000
CZP2BFTTES500P 50 0.025
CZP2BFTTES800P 80 0.03 3000
CZP2BFTTE101P 100 0.08 2500
CZP2BFTTE121P 120 -55°C to +125°C
CZP2BFTTE601P 600 0.20 1000
CZP2BPTTEG600P 60 0.02 6000
CZP2BPTTE101P 100 0.03 3000
CZP2BPTTE121P 120 0.04
CZP2BPTTE601P 600 0.10 1500
For complete environmental specifications, please refer to www.koaspeer.com
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 6/29/17

E KOA Speer Electronics, Inc. « 199 Bolivar Drive « Bradford, PA 16701 ¢ USA « 814-362-5536 ¢ Fax: 814-362-8883 * www.koaspeer.com



Caution & Terms
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KOA SPEER ELECTRONICS, INC.

Precautions for the
Fusing Components

Refer to the precautions in the beginning part of this catalog for the matters
common to all products.

Safety Standards

* KOA's fuse components comply with the following safety standards:
US.A. UL (Underwriters Laboratories Inc.)

uL248

CSA (Canadian Standards Association)

C22.2 No.248

c-UL (Underwriters Laboratories Inc.)

uL248

*c-UL is equivalent to CSA in recognition

IEC (International Electrotechnical Commission)

60127-1, -4

Electrical Appliances and Materials Safety Act

(PSE) Class-B

CANADA

INTERNATIONAL

JAPAN

Rated Current

« Specified amperage that conforms to safety standards, such as
fusing time. This is not to be confused with the steady-state
(stationary) current, which is calculated using the following equation:
Stationary Current < Rated Current x Stationary Derating Coefficient
x Ambient Temperature Derating

The table below indicates deratings for each type of products.

Type Stationary Derating Coefficient
CCFIN, CCF1F 0.7
TF16AT 0.75
TF10BN, TF16SN, TF16VN | 1.0
Deratings for Ambient Temperatures
The following Deratings for Ambient Temperatures are required:
CCF TF (16AT, 10BN, 16SN)

15 100
14
z 13 80
§ 12
£ 11
o
o 1
0.9
§ s ™~
o
8 o7
06

05

60

40

% Rated Curent

20

o | .
60 40 20 0O 20 40 60 80 100 120 -40 -20 0 20 40 60 80 100120;140 160 180
70 125 17

Ambient Temperature Ambient Temperature
(c) (c)

TF16VN

% Rated Curent

N
S

o : N
40 20 0 20 40 60 80 100120140 1160 180
70 125 155
Ambient Temperature
(°c)

« If the current waveform is a repeated pulse or AC waveform, the
peak current shall be both the rated current and stationary current.
Do not use the effective value of the current waveform.

Rated Voltage

» Arated voltage indicates the voltage that does not run through electrodes
after the fuse blows. In case of exceeding the rated voltage, the circuit
voltage should be applied at voltage not higher than the rated voltage
because the current may run again or may break the elements.

Interrupting Capacity

* Maximum current and voltage that can be interrupted when an abnormal
situation arises. Make sure beforehand that voltage and current at the time
of abnormality occurring in the circuit are within the interrupting capacity.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

fusing components

Type Fusing Current Fusing Time
CCFIN (0.4~10) Rated Current x 2 or Over 1 second
TF16SN Rated Current x 2 or Over 1 second
TF10BN Rated Current x 2 or Over 5 seconds
TF16AT Rated Current x 2 or Over 5 seconds
TF16VN Rated Current x 2.5 or Over | 5 seconds
CCFI1N (12~30) Rated Current x 2 or Over 60 seconds
CCF1F Rated Current x 2 or Over 60 seconds

Fusing Current

» Minimum current needed to break fusing element. Refer to the following
list to quickly interrupt if an abnormal current occurred in the circuit:
If fusing time is within 1 second, the variance in the fusing time is
largely affected by the surroundings (temperature, mounting pad dimensions,
substrate material, etc.). If the fusing time is not less than 1 second,
the verification should be made with an actual circuit.

Anti-Surge Characteristics

Be careful of the short time over current (inrush current, reversible current

at motor-lock etc.) that is generated in the circuit.

« Inrush current will differ according to the ambient temperature and the
charging/discharging condition of the capacitor etc. Check the current
wave form with the condition which will be the maximum current.

* When components that are highly dependent on temperatures such as

thermistors are used within the circuit, check the current wave form with

the condition which will be the maximum current.

Set the sampling frequency at a level which the peak current can be

detected when measuring the surge current with a digital oscilloscope.

Generally, current probes are used for current measurement. When shunt

resistors are used, be sure to use the lowest resistance value as possible
according to the impedance in the circuit.

Operation Check

» Before you decide which fuse product you use, please mount the
selected fuse on actual device and confirm that rush current and
surge current have enough margin and that the product has
performance that enables it to interrupt the abnormal current quickly.

Soldering
 This product is suitable both for reflow-soldering and for flowsoldering, but
excessive heat may cause an open-circuit and change its characteristics.
» The part shall be soldered at the maximum temperature of 260°C or less.
« If a soldering iron is used, it shall be at 350°C or less and should be
soldered in a short time. Further, pay attention that the products are
not touched directly by the top of the iron. It may cause disconnection
or characteristic change.

t

Placement

» Please confirm sufficiently the evaluation of reliability and use those that
have small contractile stress at a resin stiffening time. By contractile stress
at the resin stiffening time, fuses might be broken, resistance value may
be changed and disconnection might occur in case of resin coating/potting
or molded sealing. There is a possibility that heat may fill the surrounding
of the fuses by shielding and may cause the fusing characteristics to
change so, please check with the actual circuit.

» The fusing characteristics may change when there are components that
generate heat around the fuses. Keep fuses away from those parts.

Storage

» Avoid storing components under the condition of high temperature/high
humidity (40°C/70%RH or more) which may deteriorate solderability.

 Also avoid direct sun light which may deteriorate solderability and
induce changes in taping strength.se parts.

c
9
30
cd
i
o}

Parts Selection

« If you have any questions about fuse selection, please do not
hesitate contacting us.

Reference

 For basic precautions, refer to JEITA technical report “JEITA RCR-4800
Safety application guide on fuse for use in electronic and electrical equipment”.

11/16/24
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features

« Small, lightweight design

« Special manufacturing method stabilizing fusing
characteristics and occupying less area

* Low power consumption and less voltage drop
due to low internal resistance

« Suitable for overcurrent protection of circuit block
in electronic devices

« Suitable for flow and reflow soldering
* Products meet EU RoHS requirements

COMPLIANT

dimensions
and construction
L Type Dimensions inches (mm)
Aoy oy (Inch Size Code) L W c d t

TF10BN .04+£.004 | .02+.002 |.008+.004 | .01+.004 | .015+.002
Eling (0402) (1.0£0.1) | (0.5£0.05) | (0.2+0.1) | (0.25%0.1) | (0.4+0.05)

cuni TF16AT | .063+.004 | .031+.003 | .012+.004 | .012+.004 | .018+.002
aing (0603) (1.6+0.1) | (0.8+0.08) | (0.3+0.1) | (0.340.1) |(0.45+0.05)

}<—d Protective Fuse Inner 015+ +004
Coating Element - Electrode TF16SN | .063+.008 | .031+.004 | .012+.004 | .012+.004 | -002
Seramie, (0603) (1.6+0.2) | (0.8+0.1) | (0.3+0.1) | (0.3£0.1) | (0.4+ 50015 )
ordering information
| TF | | 16S | | N | | 1.25 | | T | | D |
T si Fusing Rated Termination Packagi
ype ze Characteristic Current Material QCRAOING
10B: 0402 N: Normal blow Reference T: Sn TB: 2mm pitch punched paper
16A: 0603 T: Anti pulse rating chart (TF10BN only, 10,000 pieces/reel)
16S: 0603 (16A only) TD: 4mm pitch punched paper
(TF16 only, 5,000 pieces/reel)

applications and ratings

. Internal R. Rated Operating
DesiFg; anr;tion Marking CT:?'::?\t F.:.’if:";g Maximum v%?::;e Ambient Temperature
(mQ) Temperature Range
T TF10BN0.20 A 0.20A 1990
) [ TF10BN0.25 C 0.25A 1270
o5 TF10BNO0.315 D 0.315A 850
g E TF10BN0.50 F 0.50A 320
a5 TF10BN0.63 | 0.63A Open within 200
0 TF10BN0.80 K 0.80A 5 sec. at 200% 135
R e e e R R
. . i 2V +70° (0]
TF10BN1.60 N 1.60A e o 58 s +125°C
TF10BN2.00 S 2.00A graph) 42
TF10BN2.50 T 2.50A 35
TF10BN3.00 V 3.00A 30
TF10BN3.50 R 3.50A 27
TF10BN4.00 X 4.00A 23
TF10BN5.00 Y 5.00A 19
TF16AT0.25 © 0.25A 498
TF16AT0.315 D 0.315A 384
TF16AT0.50 F 0.50A Open within 198
TF16AT0.63 | 0.63A 5 sec. at 200% 143 R
TF16AT0.80 K 0.80A rated current 120 DC +70°C '5t5 c
TF16AT1.00 L 1.00A (Refer to Fusing 94 32V L
TF16AT1.25 M 1.25A Characteristics 73
TF16AT1.60 N 1.60A graph) 59
TF16AT2.00 S 2.00A 42
TF16AT2.50 T 2.50A 32
For further information on packaging, please refer to Appendix A.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/15/23
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applications and ratings (continued)

. Internal R. Rated Operating
Desr?'lret:tion Marking lexartrztrj\t F.:.jif:;g Maximum V%?tt:de Ambient Temperature
9 (mQ) 9 Temperature Range
TF16AT3.15 U 3.15A Open within 5 sec. at 24 -55°C
TF16AT4.00 X 4.00A e et 17 32V +70°C to
TF16AT5.00 Y 5.00A Characteristics graph) 14 +125°C
TF16SN0.20 A 0.20A 1500
TF16SN0.25 C 0.25A 960
TF16SN0.315 D 0.315A 600
TF16SN0.40 H 0.40A Open within 440
TF16SN0.50 = 0.50A 300
TF16SN0.63 | 0.63A 1 sec. at 200% 190 -40°C
TF16SN0.70 J 0.70A . 170 32v +70°C 0
TF16SN0.80 K 0.80A (Refer to Fusing 135 +125°C
TF16SN1.00 L 1.00A Cha“”:;teg')s“cs 103
TF16SN1.25 M 1.25A grap 78
TF16SN1.60 N 1.60A 58
TF16SN2.00 S 2.00A 47
TF16SN2.50 T 2.50A 38
TF16SN3.15 U 3.15A 28
environmental applications
Derating Curve
100 Stationary Current: Regard the peak of stationary current
:\ waveform as stationary current value when the stationary
5 T current is repeated pulse.
Zeo : Temperature Derating: Rated current needs to be
g I derated if used at an ambient temperature 70°C or above.
= : \ Refer to the derating coefficient on the left figure.
20
| \
?40 20 0 20 40 60 “80 100120* 140 160 “180
0 125 175
Ambient Temperature
- (GC) - -
Fusing Characteristics
20A 25 315A 5A 63A 8A 1A.I1-!:5/?1(6)ABZA!‘l 25A 3A 35A 4A 5A .25A 315A 5A 63A BAU:I;IZ:SE ?6?21’0/\25/\3,15}\4400/\5400/\ 20A25A.315/ T&i!?ﬁ%\’;\l“?%l 6A2A 2.5

0.1 1 10 100 g
Fusing Current Fusing Current Fusing Current = B
A ] ) g 0
Performance Characteristics '3'6’
Requirement &
Parameter Limit Typical Test Method
. - Within 1 second (16SN) : o
Fusing Characteristics Within 5 seconds (10BN, 16AT) — 200% of rated voltage shall be carried (@25°C)
. . o Distance between holding points: 90mm, Bending: 3mm,
Bending Test No mechanical damages 1 time (BN, AT), 2mm, 1 time (SN)
+4 .59
Resistance to Solder Heat +10% +53/?.(51(/)OB(I%16?2%T) 260°C + 5°C, 10 seconds * 0.57 second
Solderability 95% coverage minimum — 245°C * 3°C, 3 seconds + 0.5 second
Load Lif +10% +4.5%(16SN) 70°C £ 2°C, 1000 hours, rated current x 100%,
oad Liie 0% +59% (10BN, 16AT) 1.5 hr ON, 0.5 hr OFF cycle
Load Life Moist +10% +3% (10BN) 40°C £ 2°C, 90 - 95% RH, 1000 hours, rated current x 100%
oad Lite Moisture 0% +4.5% (16SN), 5% (16AT) | (10BN, 16SN), x 75% (16AT), 1.5 hr ON, 0.5 hr OFF cycle
Rapid Change +10% +4% (16SN) 16SN: -40°C + 2°C (30 minutes), 10BN, 16AT: -55°C + 2°C,
of Temperature +5% (10BN, 16AT) +125°C (30 minutes), 10 cycles
) No evidence of damages to .
Resistance to Solvent protective coating and marking — Conforming to MIL-STD-202F
Residual Resistance 10kQ and more — Measure DC resistance after fusing
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/15/23
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chip current fuses for automotive

N RolIS

e Small and light chip current fuses for COMPLIANT
the secondary circuit

e Temperature cycle (-55°C ~ 125°C), 1000 cycle

e Original construction and manufacturing method
stabilize fusing characteristics

e Suitable for overcurrent protection of circuit
block in small
electronic devices

e Suitable for reflow solderings
¢ Products meet EU RoHS requirements
e AEC-Q200 Tested

dimensions and construction

KOA SPEER ELECTRONICS, INC.

L
c c Dimensions inches (mm)
T
ol 4 UE L w c d t
/ TF16VN .063+.004 | .031+.004 | .014+.004 | .012x+.004 | .018+.004
w (0603) (1.6+0.1) (0.8+0.1) (0.35+0.1) (0.3+0.1) (0.45+0.1)
iy i — Sn Plating
t
[l 'I T Inner CUINi
‘ d Protective EI se " Electrode ' 219
<——>| Coating emen
Ceramic Substrate
ordering information
CTF ] 16V | | N | 250 | | D || T | | ™
[ [ [ [ [ [ I
Product ; Fusing Rated Rated Terminal Surface :
Code Bi2S Characteristics Current Voltage Material Taping
16V: 0603 N: Normal blow Nil: DC 32V T: Sn TD: 4mm pitch
D: DC 125V punch paper c
) ) . . DC 70V 9
For further information on packaging, please refer to Appendix A. DC 50V 25
30
. L
ratings 00
o
Rated Operating
. Rated . . Internal R. Rated ;
Type Marking Fusing Time Ambient Temperature
Current (mQ)Max. Voltage Temp. Range
TF16VNO0.40 H 0.40A 760 DC 32V
TF16VN0.50 F 0.50A 520 (bC125v)
TF16VNO0.63 | 0.63A 370
TF16VNO0.80 K 0.80A o 200
TF16VN1.00 L 1.00A Open within 5 sec. 160
at 250% rated current. DC 32V +70°C _55°C ~ 125°C
TF16VN1.25 M 1.25A Refer to the graph of 130 (DCT0V)
TF16VN1.60 N 1.60A fusing characteristics. 100
TF16VN2.00 S 2.00A 80
TF16VN2.50 T 2.50A 60
TF16VN3.15 u 3.15A 40 (%%gg\‘,’)

High rated voltage products (DC 125V: 0.4A to 0.5A, DC 70V: 0.63A to 2.5A, DC 50V: 3.15A) are available. Please ask KOA sales.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 2/28/25
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KOA SPEER ELECTRONICS, INC. chip current fuses for automotive

environmental applications

Derating Curve

100 N Stationary current: Regard the peak of stationary
H H current waveform as stationary current value when
. 80 \ the stationary current is repeated pulse.
o
2 5 5 N Temperature Derating: Rated Current needs to be
3 % g g \ derated if used at an ambient temperature of 70°C
3 : : or more. Refer to the derating coefficient on
g 40 : the left figure.
8 ; ;
20 i 2

0 ,
-60: -40 -20 0 20 40 60 .80 100 120 140 160 180
-55 70 125 155

Ambient Temperature (°C)

Fusing Characteristics (Average Fusing Time)

0.40A 0.50A 0.63A 0.80A 1.00A 1.25A 1 WSA

10.000 ==
‘nl \
|
1.000 ;I\-= ¢ ;
8 W W
E 0.100 H \ \ \
o [ IR R
£ W W \
Z L\ \ N\ \
0010 NNV RTN
\\\‘\ \\‘\ SR S X
AAVANWAY \
0.001 ANNAN \
0.1 1.0 10.0 100.0

Fusing Current (A)

T Performance Characteristics
0
?. 5 Performance Requirements AR+%
0o Test Items — - Test Methods
g < Limit Typical
0 o Fusing Characteristics Within 5 seconds - 250% of rated current shall be carried (@25°C)
3 - - - - - -
Bending Test No mechanical _ D|§tance between holding points 90mm, bending width 2mm,
damages 1 time.
Resistance to Soldering 10 5 Preheating: 150+30°C, 90 + 30 seconds
Heat (Reflow Soldering) Heating: 230°C or more, 30 = 10 seconds, max. 260°C
Solderability 95% coverage min. - 245°C+3°C, 3 seconds * 0.5 seconds
. 70°C+2°C, 1000h,
el 10 5 Rated current x 100%, 1.5h ON/0.5h OFF cycle
. . 85°C+2°C, 85%=5%RH, 1000h,
Lo [Hifs e 10 5 Rated current x 10%, 1.5h ON/0.5h OFF cycle
Rapid Change of _ErFo . o .
Temperature 10 5 55°C (30min.)/+125°C (30min.) 1000 cycles
No evidence of
Resistance to Solvent damages to protective | — Conforming to MIL-STD-202F
coating and marking.
Residual Resistance 10kQ or more - Measure DC resistance after fusing
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 10/17/18
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features COMPLIANT
 Surface mount fuse suitable for primary
and secondary circuits
e Ceramic case provides excellent mechanical strength
» Suitable for flow and reflow soldering
« Stable fusing characteristics due to the original technology
» Excellent Anti-Surge characteristics

* Products with lead-free terminations meet EU RoHS
and China RoHS requirements

dimensions and

construction /r\w\ﬂ Dimensions inches (mm)
Type L w t d
CCF .236+.008 .098+.008 .098+.008 .055+.008
T (6.0+0.2) (2.5+0.2) (2.5+0.2) (1.4+0.2)
t
e |+ e e
ordering information
[ ccr || 1 | | N | | 1 | | . | | T | | TE |
i Rated Rated Termination .
Type Style Characteristic Current Voltage (UL) Material Packaging
N: Normal blow Reference Nil: 125Va.c./60Vd.c. T: Sn TE: 4mm pitch
For further information on packaging, rating chart or 65Va.c./65Vd.c. emb(_)ssed
please refer to Appendix A. D: 125Va.c./160Vd.c. ?iaos(t)lg
- - - ie |
applications and ratings pieces/reel)
: Fusing
Part Current Voltage e Interrupting Characteristics Internal R. Norr_nal
o q o - Temperature ; Melting
Designation Rating Rating R Capacity (mQ) Max. Pt (A2 d
anue Rated Current| Fusing Time (A°, seconds)
- CCF1N0.4 400mA UL (c-UL) UL (c-UL) 650 0.024
i CCF1N0.5 500mA AC 125V AC 125V 50A Ul-l((J%-‘%L) 4 hour min. 510 0.030
a5 CCF1NO0.63 630mA DC 60V DC 60V 50A 200% 1 second max. 390 0.052
88 CCF1NO.8 800mA (DC 160V) (DC 160V) 250 0.125
‘6'.3' CCF1N1 1A 90.4 0.156
3 CCF1N1.25 1.25A PSE PSE PSE 4 hour min. 75.9 0.220
CCF1N1.6 1.6A AC 100V AC 100V 100A 130% 1 hour max. 59.3 0.513
CCF1N2 2A 160% 1 second max. 42.9 0.814
0,
CCF1N2.5 2.5A -55°C 200% 36.6 1.31
CCF1N3.15 3.15A UL (c-UL) e UL(cUL) | UL(c-UL) | 4 hour min. 26 2.37
CCF1N4 AA AC 125V AC 125V 50A 100% 1 second max. 20.1 3.85
0,
CCFIN5 A DC 60V DC 60V 50A 200% 153 65
CCF1N6.3 6.3A 11.4 10.6
CCF1N7 7A (DC 160V) (DC 160V) 10.6 12.8
CCF1N8 8A 9.5 17.0
CCF1N10 10A 7.5 27.7
CCF1N12 12A UL (c-UL) UL (c-UL) UL (c-UL) 4 hour min. 4.5 73.5
AC 65V AC 65V 50A 100% 60 seconds
CCF1N15 15A DC 65V DC 65V 50A 200% max. 35 1255
100% 4 hour min.
CCF1N30 30A DC 65V DC 65V 100A 200% 60 seconds max. 1.7 5275
Operating Temp. Range: -55°C ~ +125°C
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/01/23

W KOA Speer Electronics, Inc. 199 Bolivar Drive * Bradford, PA 16701 ¢ USA « 814-362-5536 * Fax: 814-362-8883 * www.koaspeer.com




= ® CCF1N
= O\

KOA SPEER ELECTRONICS, INC.

environmental applications

Deratings
« Stationary current 15
Regard the peak of stationary current waveform as éi‘s‘
stationary current value when the stationary current RN
is repeated pulse. 811 =~ ]
. S
« Normal derating E;‘g’ =
Normal derating of this product should be 0.7max. © s ™~
as standards. £o7 e~
« Deratings by ambient temperatures 800
When using the products at the temperatures other 5 35 15 5 25 45 65 85 105 125
than normal temperature (25°C £5°C), temperature Ambient Temperatre
adjustment will be required. Please refer to the derating o
coefficient as shown in the figure.
Fusing Characteristics
10 Dwiﬁé}\ 0.8A 1A 1.25A 1.6A 2A QSA/SISA 4A 5A 6.3A 7A 8A 10A 12A 15A 30A
EEESEs
M
i LA L
€ (WAL
g, W\l WA\
= X X 1 I\ - X
u-.Ol \ < = =
\ {\\ N \\ AN
001
0.1 1 10 100 1000
Fusing Current
(A)
Performance Characteristics c
Requirement A R+*% » 0
Parameter Limit Typical Test Method ] ‘,_",
. . - 0o
Fusing Characteristics Wlth”;jgprzcsﬂﬁ(i“me' — Fusing time measured under rated current x 160% and 200% E lé"
) Max. Temp. Rise 140°C — Surface temperature should be measured by rated current x 115% ‘ﬁ_
Surface Temperature Rise -
Max. Temp. Rise 75°C — Surface temperature should be measured by rated current x 100%
Bending Test No mechanical damages — Distance between holding points 90mm, bent by 3mm at rate of 1mm/s
Resistance to Soldering Heat +10% +3% 260°C +5°C, 10 seconds + 0.5 seconds
Solderability +95% coverage min. — 235°C +5°C, 3 seconds * 0.5 seconds
Load Life +10% +5% 70°C £ 2°C, 1000 hours, rated current x 70%, 1.5 hr ON, 0.5 hr OFF cycle
Load Life Moisture ) 0 40°C + 2°C, 90 - 95% RH, 1000 hours, rated current x 70%,
u +10% 5% | 1.5hr ON, 0.5 hr OFF cycle
Rapid Change of Temperature +10% +5% -55°C (30 minutes), +125°C (30 minutes), 100 cycles
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/01/23
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KOA SPEER ELECTRONICS, INC.

features

» Meets IEC60127-4 specifications (7A or less)

» Stable fusing characteristics due to
original technology

» Suitable for reflow and flow soldering
» Products meet EU RoHS requirements

 Excellent anti-sulfuration characteristics due to using
high sulfuration-proof material

dimensions and construction

chip current fuses (anti-sulfuration)

—

COMPLIANT

\?\ Ceramic Case Dimensions inches (mim)
Type L w t c
CCF1F .236+.008 .098+.008 .098+.008 .055+.008
c
\/ (2410) (6.0£0.2) (2.5£0.2) (2.5£0.2) (1.4+0.2)
t
Electrode Cap
& Fuse Element
W /
ordering information
| CCF | | 1 | | F 1 | | T | | TE |
Fusing Rated Termination -
Type Style Characteristic Current Surface Material Packaging
F: Fast-acting T: Sn TE: 4mm pitch
plastic embossed
BK: Bulk
applications and ratings
Fusing q
Part Current Voltage Interrupting Characteristics Internal R. I'\‘Illz'l-tr; el nge.::t:?e
Designation Rating Rating Capacity Rated Fusing (mQ) Max. Pt (A se?:) R:m e
Current Time T 9
CCF1F0.4 0.4A 650 0.024
CCF1F0.5 0.5A 510 0.030
CCF1F0.63 0.63A 390 0.052
CCF1F0.8 0.8A UL(c-UL) UL(c-UL) UL(c-UL) ' 250 0.125 55°C
CCF1F1 1A AC 125V AC125V 50A 100% 4 hour min. 90.4 0.156 to
CCF1F1.25 1.25A DC 125V | DC125V50A | 200% | 60 sec. max. 75.9 0.220 +125°C
CCF1F1.6 1.6A 59.3 0.513
CCF1F2 2A 42.9 0.814
CCF1F2.5 2.5A 36.6 1.31

For further information on packaging,
please refer to Appendix A.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.
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KOA SPEER ELECTRONICS, INC.

applications and ratings (continued)

Fusing q
Part Current Voltage Interrupting Characteristics Internal R. qum:‘al Tgr’:ne;ar:t:?e
Designation Rating Rating Capacity Rated Fusing (mQ) Max. 5 9 P
. Pt (A% sec.) Range
Current Time
CCF1F3.15 3.15A 26.0 2.37
CCF1F4 4A 20.1 3.85
CCF1F5 5A UL(c-UL) UL(c-UL) 15.3 6.5
CCF1F6.3 6.3A AC 125V AC125V 50A 11.4 10.6 o
CCF1F7 7A DC 125V | DCL25VIS0A | ULLELL) | 4 hour min. 10.6 12.8 ooC
CCF1F8 8A 200% 60 sec. max. 95 17.0 +125°C
CCF1F10 10A 7.5 27.7
CCF1F12 12A UL(c-UL) UL(c-UL) 4.5 735
AC 65V ACB5V 50A
CCF1F15 15A DC 65V DC65V 50A 3.5 125.5
environmental applications
Derating Curve Fusing Characteristics
2 HEH R
E1s S 1 0 0 o
Z 1,5 .
511 S~ H SiESiE i s
=2 £ VNN | 1/ HIIHRVNY
Soo =~ :
o ~_| £ N
90.8 ] 2
=07 = 0.01
85 \
-55  -35 -15 5 25 45 65 85 105 125 0.001
0.1 1 10 100 1000
Ambient ‘I;emperature Fusing Current (A)
Stationary Current: Regard the peak of stationary current waveform as stationary
current value when the stationary current is repeated pulse. Normal derating of
this product should be 0.7max. as standards.
Deratings by ambient temperatures. When using the products at the temperatures
other than normal temperature (25°C + 5°), temperature adjustment will be c
required. Please refer the derating coefficient as shown in the figure. " 0
£5
. qn 3
Performance Characteristics 0 §
Requirements 0 0
Parameter Limit Typical Test Method [}
) . Within specified time. Insulation - N o
Fusing Characteristics resistance shall not be less than 0.1MQ Fusing time measured under rated current x 200%) (at 25°C)

Maximum temperature rise 75°C

Surface Temperature Rise and not fusing (all the rating)

— Surface temperature should be measured by 1.00/N

Bending Test No mechanical Distance between holding points 90mm, bent by 3mm at rate

9 damage - of Imm/second
Resistance to Soldering Heat AR+10% +3% 260°C £ 5°C, 10 seconds + 0.5 seconds
Solderability 95% coverage minimum — 235°C £ 5°C, 3 seconds * 0.5 seconds

. 70°C + 2°C, 1000 hours, rated current x 70%

0 , ) ,

Load Life AR+10% 5% 1.5 hr ON, 0.5 hr OFF cycle

. . 40°C £ 2°C, 90 - 95% RH, 1000 hours, rated current x 70%,
Load Life Moisture AR+10% +5% 1.5 hr ON, 0.5 hr OFF cycle
Rapid Change of Temperature AR+10% +5% -55°C (30 minutes), +125°C (30 minutes), 100 cycles

— — 0 - 5 S
Sulfuration Test AR+10% . Soaked in industrial oil with 3.5% sulfur concentration, 105°C+3°C,
500 hours
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 10/29/20
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Caution & Terms

- Oa\

KOA SPEER ELECTRONICS, INC.

Precautions for the Varistors

The reliability of the metal oxide varistors are dependant on the
ways of their use and could lead to accidents so please be aware.

Selection and Protection

« It is recommended that the steady-state circuit voltage which
remains at 80% or less of the max. allowable circuit voltage.
Exceeding the specification will cause deterioration, short-circuits, etc.
Select proper parts according to the surge energy and the number
of the impressions if the varistors are used to absorb the surge for
an inductive loading.

* The rated surge endurance is defined in terms of shock wave
current waveform (starting up 8ps/wave-tail length 20ps).

Insert fuses or thermal fuses in series with varistors if the size of
the surge power cannot be estimated, in order to prevent varistors
from bursting due to an excessive surge over the rating.

* Give consideration on the layout to combustible materials and
to take measurements on the circuits (fuses or thermal fuses)
since there may be smoking or flaming if the varistor short-circuits
due to an excessive surge over the rating.

* Upon mold sealing, fully confirm the reliability and use the resin
which has small contractile stress at stiffening since the protection
coat may peel off, cracks may occur at the solder connection,

and the characteristics of the varistor may change.

Perform the withstand voltage test and the insulation resistance test
with the varistors removed from the circuit since the test voltage
may exceed the varistor voltage.

Failure Mode

« Varistor voltage will drop and the leakage current will increase when
excessive surge which is above the rating is applied to the varistor.
Temperature will increase due to Joule heating as the leakage
current increases, which will cause thermal runaway and short circuit.

Reference

« For basic precautions, please refer to the technical report of
EMAJ-R039 Safety application guide for varistors.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

varistors

Terms and Definitions

Maximum Allowable Circuit Voltage

* The maximum commercial frequency sinusoidal voltage effective
value or maximum D.C. voltage or A.C. voltage (rms) that can be
continuously applied.

Maximum Energy (E)
* The maximum energy within the varistor voltage change rate of
+10% when a single impulse of 2ms is applied.

Maximum Peak Current (Ip)

» The maximum peak current within the varistor voltage change rate
of £10%, when a single standard impulse of 8/20ys is applied.

Operating Temperature (Topt)

» The allowable ambient temperature range while the device
is operating.

Storage Temperature (Tstg)

» The temperature range in which the elements do not deteriorate.

Varistor Voltage (Vc)

« The terminal voltages on both ends of the varistor when the
specified current is applied.

Clamping Voltage (VP)

* The peak value of the voltage between two terminals of the varistor
when the specified standard waveform impulse current (8/20us)
is applied.

Recommended value of varistor voltage for the power
supply voltage

Voltage of Power Line Varistor Voltage
3.3vd.c. 8.2V
5V d.c. 8.2V, 12V
12vd.c. 24V, 27V
24V d.c. 47V, 56V
48V d.c. 82V, 100V

5/08/24
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KOA SPEER ELECTRONICS, INC.

NV73

metal oxide varistor

= W

features COMPLIANT

* Varistors own two-way symmetries and can
absorb positive and negative surges

» Multilayer construction allows its small size to absorb
a large surge

» Small space and high density mounting available due
to the small package

* Suitable for both flow and reflow solderings

* Products with lead free termination meet EU RoHS
requirements

dimensions and construction

V73 L Type Dimensions inches (mm)
(Inch Size Code) L W t d
/é d->/ S d—/ +006
T > 13 .063+.006 .031+.006 .031+.006 016 “gog
W - (0603) (1.6+0.15) (0.840.15) (0.840.15) (0.4 +_8é5)
s / | E,’}aﬁng 2A .079+.008 | .049+008 | .051max. | .02+.010
A © ) (0805) (2.0+0.2) (1.25+0.2) (1.3 max.) (0.5+0.25)
t . +.014
| ! Plating 2B 126+.008 | .063+.008 | .065max. | 02 o1
| (1206) (3.240.2) (1.6+0.2) (1.65max.) | (0.5 +0-35)
) Inner Inner Side 22
Varistor Electrode Electrode
Element
ordering information
[ w3 | [ A ]| 1J | | T | | TE | | 12 |
Energy . Termination . Varistor
Type Code Size Material Packaging Voltage c
A 1J: 0603 T: Sn TE: 7" embossed plastic »0
B 2A: 0805 (2,500 pieces/reel) 5 t;
C 2B: 1206 28
°p
o}
The terminal surface material lead free is standard.
Contact us when you have control request for environmental hazardous
material other than the substance specified by EU-RoHS.
For further information on packaging, please refer to Appendix A.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 3/28/25
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KOA SPEER ELECTRONICS, INC.

applications and ratings

Varistor Maximum . Maximum Maximum .
Part \oltage Allowable Elaning Energy | Peak Current | OPerating Rigjaus
Designation Ve Voltage Voltage E b (A) Temp. Temp.
- Topt (°C) Tstg (°C)
Ic=1mA (V) | acrms (V) d.c (V) Via Vaon () (2 times)
NV73A1JTTES.2 6.8-9.8 4.2 6.0 — 21
NV73A1JTTEL2 10-14.4 6.1 8.6 — 29
NV73A1JTTELS 12.5-18 7.6 10.8 —_ 35
NV73A1JTTEL8 16 - 20 9.1 12.8 —_ 37
NV73A1JTTE20 18-22 10.6 15.0 —_ 40 01 30
NV73A1JTTE22 19-24 12.0 16.5 — 42
NV73A1ITTE24 21.8-26.5 14.0 18.0 — 46
NV73ALITTE27 25-32 17.0 22.0 — 49
NV73A2ATTES.2 6.8-9.8 4.2 6.0 18 — 0.01 10
NV73A2ATTE12 10-14.4 6.1 8.6 24 = 0.03
NV73A2ATTELS 12.5-18 7.6 10.8 29 —_
NV73A2ATTE18 16 - 20 9.1 12.8 29 — 0.04
NV73A2ATTE20 18 - 22 10.6 15.0 33 — 0.05 20
NV73A2ATTE22 19-24 12.0 16.5 39 —
NV73A2ATTE24 21.8-26.5 14.0 18.0 42 — 0.06
NV73A2ATTE27 25-32 17.0 22.0 50 — 0.07
NV73A2ATTE33 30-39 20.0 26.0 60 — 0.12
NV73A2ATTE39 37-47 25.0 31.0 72 — 0.14 25
NV73A2ATTEAT 45 - 54 30.0 38.0 86 —_ 0.16 -40°C -40°C
NV73B2ATTES8.2 6.8-9.8 4.2 6.0 —_ 18 0.03 20 +g§°c +1;%°C
NV73B2ATTE12 10-14.4 6.1 8.6 —_ 24 0.05
NV73B2ATTE15 125-18 7.6 10.8 — 30 0.07
NV73B2ATTE18 16 - 20 9.1 12.8 — 32 0.08
NV73B2ATTE20 18 - 22 10.6 15.0 — 36 0.09 35
NV73B2ATTE22 19-24 12.0 16.5 — 40 0.11
NV73B2ATTE24 21.8-26.5 14.0 18.0 — 42 0.12
NV73B2ATTE27 25-32 17.0 22.0 — 58 0.24
NV73B2ATTE33 30-39 20.0 26.0 — 66 0.25 50
NV73C2ATTES8.2 6.8-9.8 4.2 6.0 —_ 18 0.04 25
T NV73C2ATTE12 10-14.4 6.1 8.6 —_ 24 0.09
3 0 NV73C2ATTE15 125-18 7.6 10.8 —_ 29 0.11
A | Nv73caATTELS 16- 20 9.1 128 — 32 0.13 50
ac NV73C2ATTE20 18- 22 10.6 15.0 — 35 0.14
0 ¢ NV73C2ATTE22 19-24 12.0 16.5 — 40 0.17
J NV73C2ATTE24 21.8-26.5 14.0 18.0 — 42 0.18
NV73A2BTTE27 25-32 17.0 22.0 — 55) 0.13
NV73A2BTTE33 30-39 20.0 26.0 — 60 0.15
NV73A2BTTE39 37-47 25.0 31.0 — 72 0.18 40
NV73A2BTTE47 45 - 54 30.0 38.0 —_ 85 0.22
NV73A2BTTES6 52 - 62 35.0 45.0 — 100 0.26
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 3/28/25
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KOA SPEER ELECTRONICS, INC.

NV73

applications and ratings (continued)

metal oxide varistor

Varistor Maximum . Maximum Maximum .
Part Voltage Allowable Clamping Energy Peak Current | Operating Storage
Designation Ve Voltage Voltage E b (A) Temp. Temp.
: Topt (°C) Tstg (°C)
lc=1mA (V) | acrms (V) | dc(v) Via Vo ) i)

NV73B2BTTES.2 68-98 42 6.0 — 18 0.03 30
NV73B2BTTEL2 10-14.4 6.1 86 — 2% 0.07
NV73B2BTTELS 125-18 76 108 — 29 0.09
NV73B2BTTELS 16- 20 9.1 128 — 32 0.1
NV73B2BTTE20 18- 22 10.6 15.0 — 35 0.11 50
NV73B2BTTE22 19-24 120 165 — 40 0.12
NV73B2BTTE24 218-265 14.0 18.0 — 42 0.14 ) )
NV73B2BTTE27 25-32 17.0 220 — 52 0.16 0'c e
NV73C2BTTES.2 68-98 42 6.0 — 18 0.06 40 +85°C +125°C
NV73C2BTTEL2 10-14.4 6.1 86 — 2% 01
NV73C2BTTELS 125-18 76 108 — 29 0.13
NV73C2BTTELS 16- 20 91 128 — 29 0.15
NV73C2BTTE20 18-22 10.6 15.0 — 31 0.17 70
NV73C2BTTE22 19-24 120 16,5 — 35 0.19
NV73C2BTTE24 21.8-265 14.0 18.0 — 38 0.2
NV73C2BTTE27 2532 17.0 220 — 48 0.24

environmental applications

Performance Characteristics

£
3
0
c
0

c
9
o
0
0
f)
0
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o

Parameter Requirement A V+% Test Method
Varistor Voltage Within specified tolerance Voltage between terminals when 1mA is flowed
Solderability 95% coverage minimum 230°C * 5°C, 4 seconds + 1 second
Resistance to Solder Heat +10% 270°C + 5°C, 3 seconds * 0.5 second
Rapid Change of Temperature +10% -40°C (30 minutes), +125°C (30 minutes), 30 cycles
Maximum Peak Current +10% A single standard impulse of 8/20yp seconds, positive/negative applied once each
Maximum Energy +10% Assingle standard impulse of 2ms, once
High Temperature Life with d.c. Bias +10% 85°C + 5°C, 1000h, Load: Maximum allowable circuit voltage (d.c.)
High Temperature Life with a.c. Bias** +10% 85°C £ 5°C, 1000h, Load: Maximum allowable circuit voltage (Va.c.rms.)
::?rzig?tyfi?;ax’itrﬁ g.cl—.“gihas +10% 40°C £ 5°C, 95% RH, 500h, Load: Maximum allowable voltage (d.c.)
Capacitance* Typical 1kHz: Others, 1MHz: Varistor voltage 120V
High Temperature Storage Life +10% 125°C + 5°C, 1000h
Low Temperature Storage Life +10% -40°C + 5°C, 1000h

For Voltage Current Curves Graphs see Environmental Applications. Additional environmental applications can also be found at www.koaspeer.com

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 3/28/25
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KOA SPEER ELECTRONICS, INC.

environmental applications (continued)
Voltage-Current Curves (Ta = 25°C)

NV73A 1J NV73A 2A
100
M PP IR ey 200 I T L -
o THIESZINV73A124 g g ‘ H
ge Current Clamping Voltage 11 NV73A1J22 150 |
‘ H INV73A1J20 y NV A4T
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—TT [ ~~INV73A1J15 100 a L LI
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= 55 = i OB ~ pe NV73A2A27
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Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 3/28/25
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environmental applications (continued)
Voltage-Current Curves (Ta = 25°C)

NV73B 2B NV73C 2B
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Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 3/28/25
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multilayer type metal oxide varistor (automotive)
KOA SPEER ELECTRONICS, INC. o

features COMPLIANT

* SMD type metal oxide varistors

« |[deal for countermeasures against ESD
(Conforming to IEC61000-4-2)

» Symmetrical non-linearity V-l characteristics absorb
positive and negative surge

* High maximum energy type

» Low leakage current

* High resistance to cyclic temperature stress
* Suitable for both flow and reflow soldering

» Products meet EU RoHS requirements

. . * AEC-Q200 Tested
dimensions and

construction
L Type Dimensions inches (mm
/ d>/ A& d‘/ (Inch s)i,zz Code) L w t( ) d
7_ < 1J .063+.006 .031+.006 .039 max. .016+.006
/W i ” sn (0603) (1.6+0.15) | (0.8+0.15) (1.0 max.) | (0.4+0.15)
£ —— Plating 2A .079+.010 .049+.008 .051 max. .020+.010
t Ni (0805) (2.0+0.25) (1.25+0.2) (1.30 max.) (0.5+0.25)
e ! Plating 2B 126+.012 | .063+.012 | .057 max. | .022+.012
| . (1206) (3.240.3) (1.6+0.3) (1.45 max.) (0.55+0.3)
. Inner Inner Side
Varistor Electrode Electrode
Element
ordering information
| Nvl73 | | DIL | zlA | T | | TE | 27 |
Type ot Size T Watoral " Packaging Voltage
1J: 0603 T. Sn TE: 7" embossed plastic
2A: 0805
2B: 1206
applications and ratings
Varistor Maximum Allowable | Maximum Clamping Maximum Maximum Short-'_l'ime Capacitance
'Part . Voltage (V) Voltage Voltage (V) Ener Peak Current Applied (Typ)
Designation ( J)gy 8/20ps (A) Voltage 1kHz
Vima  |AC.(Vems)| D.C.(V) |  Via Vaa dilun | e (PF)
NV73DL1JTTE12 10~14.4 6.1 8.6 24 — 0.1 80 10 630
NV73DL1JTTE22 22~27 14 16 42 — 0.2 100 24.5 390
NV73DL1JTTE27 24~32 17 22 50 — 0.2 100 24.5 320
NV73DL1JTTE33 33~39 20 26 60 — 0.3 100 24.5 200
NV73DL1JTTE47 40~54 30 34 81 — 0.3 100 42 130
NV73DL2ATTE12 10~14.4 6.1 8.6 24 — 0.1 120 10 1070
NV73DL2ATTE22 22~27 14 16 42 — 0.3 160 24.5 610
NV73DL2ATTE27 24~32 17 22 50 — 0.3 160 24.5 580
NV73DL2ATTE33 33~39 20 26 60 — 0.3 160 24.5 380
NV73DL2ATTE47 40~54 30 34 81 — 0.3 160 42 260
NV73DL2ATTE68 62~72 45 56 108 — 0.3 160 64 190
NV73DL2ATTE82 74~90 50 65 135 — 0.3 160 75 105
For further information on packaging, please refer to Appendix A.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/26/24
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multilayer type metal oxide varistor (automotive)
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KOA SPEER ELECTRONICS, INC.

applications and ratings (continued)

. Varistor Maximum Allowable | Maximum Clamping Maximum Maximum Short-'_l'ime Capacitance
Part Voltage (V) Voltage Voltage (V) Energy Peak Current Applied (Typ)
Designation ) 8/20ps (A) Voltage 1kHz
Vina  |AC{Vims)| DC(V) | Via Vaa 1time | (Smin) (Vo) | (pF)
NV73DL2BTTE22 22~27 14 16 — 42 1 300 245 1600
NV73DL2BTTE27 24~32 17 22 — 50 1 300 245 1360
NV73DL2BTTE33 3339 20 26 — 60 1 300 245 870
NV73DL2BTTE68 62~72 45 56 — 108 15 300 64 380
NV73DL2BTTES82 74~90 50 65 — 135 15 300 75 250
Operating temperature range: -40°C to +125°C
Storage temperature range: -40°C to +150°C
environmental applications
Voltage Current Curves (Ta = +25°C)
NV73DL1J NV73DL2A NV73DL2B

1000 1000

1000 T

I
HH
HHHH

Leakage Current ||

Clamping Voltage

I

NV73DL2BTTES2

NV73DL2ATTES2
NV73DL2ATTESS NV73DL2BTTE6S
NV73DL2ATTE47 NV73DL2BTTE33
\TTE33 NV73DL2BTTE27
NV73DL2BTTE22

N v

100

100 NV73DL2ATTE22 100

Voltage (V)
Voltage (V)
|
1

Voltage (V)

0% 105 10¢ 10 1072 10~ 10 102 10° 105 10 10~ 10 102 10° 10° 10° 107 107 1072 107 10°  10' 102  10°

Current (A) Current (A) Current (A)

Performance Characteristics

Parameter Requirement A VImAt% Test Method
Varistor Voltage Within specified tolerance Voltage between terminals when 1mA and 10mA are flowed E
Solderability 95% coverage minimum 230°C + 5°C, 5 seconds + 0.5 second g.g
Resistance to Solder Heat +10% 260°C = 5°C, 10 seconds * 0.5 second E 3
Rapid Change of Temperature +10% -40°C (30 minutes) / +125°C (30 minutes), 1000 cycles 0 E
Short-Time Applied Voltage +10% (Msar)r(:irr]\“)m value of D.C. voltage that can be applied for a short period of time o
Maximum Peak Current +10% A single standard impulse current of 8/20y seconds is applied
Maximum Energy +10% A single standard impulse of 2m second, once
Electrostatic Discharge +10% 25kV (Non contact) (NV73DL1J12, NV73DL2A12: 15kV (Non contact))

No visible damage. No remarkable

Vibration frequency: 10Hz~2000Hz; Full amplitude: 1.5mm,
mechanical damage

10Hz~2000Hz~10Hz 20 min. XYZ direction 4 hrs for each total 12 hrs

Vibration Resistance

High Temperature Life

with d.c. Bias +10% 125°C + 2°C, 1000h, Applied voltage: Varistor voltage (V1pna) X 0.85
::?r:igﬁyfﬁéaxji:ﬁ gi:slgh +10% 85°C + 2°C, 85% RH, 1000h, Applied voltage: Varistor voltage (V1) x 0.85
Thermal Shock +10% -55°C (15 min.) / +125°C (15 min.) 300 cycles

Shock +10% Half sine wave, Applied time: 1m second, Applied cycle: 500m/s?, 5 cycles
High Temperature Storage +10% 150°C, 1000h

Low Temperature Storage +10% -40°C, 1000h

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/27/23
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multilayer type metal oxide varistors

RolIS

features COMPLIANT

* Varistors own two-way symmetries and
can absorb positive and negative surges

» Multilayer construction allows its small size
to absorb a large surge

» Small space and high density mounting available
due to the small package

* Suitable for both flow and reflow solderings
» Products meet EU RoHS requirements

dimensions and construction

/ L Type Dimensions inches (mm)
V‘V/\ <\C/'\C‘ (Inch Size Code) L w t c
P 2E 126+.012 | .098+.012 | .051+.012 .02£.010
Inner Side Electrode (1210) (3.240.3) (2.540.3) (1.3+0.3) (0.5+0.25)
t Ni Plati 2J A77+.012 | .126£.012 | .051+.012 | .024+.012
o—— NiFating (1812) (4.5+0.3) (3.240.3) (1.3+0.3) (0.6+0.3)
¢—— Sn Plating 2L 224+.012 | .185+.012 | .051+.012 | .026+.014
(2220) (5.740.3) (4.7+0.3) (1.3t0.3) | (0.65+0.35)
. 2L H 224+.012 | .185:£.012 | .098+.012 | .030+.014
Varistor Element Inner Electrode (2220) (5.70.3) (4.710.3) (2.5103) | (0.75+0.35)
ordering information
INV|73||T|| 2|L | | T ||T|E||8|2|| T |
T Energy Si Termination Packadi Varistor Identification Code
Ve Code [ZE Surface Material BlEeing Voltage (only 2L H)
2E: 1210 T: Sn TE: Taping
2J: 1812
2L: 2220

2IN2JID

)
e
0
o
0
0
)
0
3

For further information on packaging, please refer to Appendix A.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.
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KOA SPEER ELECTRONICS, INC.

NV73S

applications and ratings

multilayer type metal oxide varistors

Varistor Maximum : Maximum Maximum .
Part \oltage Allowable Clamping Energy Peak Current Operating Storage
Designation Ve Voltage Voltage (V) E b (A) Temp. ;emp.
Ic=1mA (V) | acrms (V) d.c (V) Vasa | Vsa | Vioa | Viooa | () (L1ime) @ anzs) o
NV73S2ETTE15 12.8-17.3 8 1 30 — — — 1.1
NV73S2ETTE18 15.3-20.7 11 14 34 — = — 1.3
NV73S2ETTE22 19.8-24.2 12 16.5 39 — — — 15
NV73S2ETTE24 21.6-26.4 14 18 39 — — — 1.7
NV73S2ETTE27 24.3-29.7 17 22 44 — — — 2.0
NV73S2ETTE33 29.7-36.3 20 26 5 | — | — | — 23 800
NV73S2ETTE39 35.1-42.9 25 30 65 — — — 2.0
NV73S2ETTE47 42.3-51.7 30 38 7 — — —
NV73S2ETTES6 50.4 - 61.6 35 45 90 — — — 2.4
NV73S2ETTE82 73.8-90.2 50 65 135 — — — 600
NV73S2ETTE100 90.0 - 110.0 60 85 165 — — — 1.4
NV73S2ETTE110 99.0 - 121.0 70 90 180 — — — 1.7 400
NV73S2JTTE12 10.2-13.8 6 9 — 27 — — 1.0
NV73S2JTTE15 12.8-17.3 8 11 — 32 = — 2.0
NV73S2JTTE18 15.3-20.7 11 14 — 35 — — 2.1
NV73S2JTTE22 19.8-24.2 12 16.5 — 41 — — 2.8
NV73S2JTTE24 21.6-26.4 14 18 — 44 — — 2.8
NV73S2JTTE27 24.3-29.7 17 22 — 49 — — 3.2 1,200
NV73S2JTTE33 29.7 - 36.3 20 26 — 54 — — 3.6
NV73S2JTTE39 35.1-42.9 25 30 — 65 — — 4.4
NV73S2JTTEA7 42.3-51.7 30 38 — 77 — — 50 -5t0°C -5?°C
NV73S2JTTES6 50.4 - 61.6 35 45 — | 9 | — | — . 12%0 c .\ 15%0 c
NV73S2JTTE68 61.2-74.8 40 56 — 110 — — 5.8
NV73S2JTTE82 73.8-90.2 50 65 — 135 — — 5.4
NV73S2JTTE100 90.0 - 110.0 60 85 — 165 — — 800
NV73S2JTTE110 99.0 - 121.0 70 90 — 180 — — 10
NV73S2JTTE150 135.0 - 165.0 95 127 — 248 — — 6.4 500
NV73S2LTTE12 10.2-13.8 6 9 — — 28 — 2.1
NV73S2LTTE15 12.8-17.3 8 11 — — 33 — 4.6
NV73S2LTTE18 16.2-19.8 1 14 — — 36 — 59 c
NV73S2LTTE22 19.8-24.2 12 16.5 — — 41 — 0 P g
NV73S2LTTE24 21.6-26.4 14 18 — — 45 — ' t:; 8
NV73S2LTTE27 24.3-29.7 17 22 — — 48 — 8.6 2,500 Lp
NV73S2LTTE33 29.7 - 36.3 20 26 — — 57 — 9.4 0 2
NV73S2LTTE39 35.1-42.9 25 30 — — 65 — 11.5 a
NV73S2LTTEA7 42.3-51.7 30 38 — — 7 — 14.4
NV73S2LTTE5S6 50.4 - 61.6 35 45 — — 90 — 9.2
NV73S2LTTE68 61.2-74.8 40 56 — — 110 — 10.6
NV73S2LTTE82 73.8-90.2 50 65 — — 135 — 6.7
NV73S2LTTE100 90.0 - 110.0 60 85 — — 165 — 82 1,500
NV73S2LTTE110 99.0-121.0 70 90 — — 180 — '
NV73S2LTTE47H 42.3-51.7 30 38 — — — 7 15 6,000
NV73S2LTTE82H 73.8-90.2 50 65 — — — 135
NV73S2LTTE100H 90.0 - 110.0 65 85 — — — 165 14 45500
For further information on packaging, please refer to Appendix A.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 2/28/25
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NV73S

multilayer type metal oxide varistors

0N\

KOA SPEER ELECTRONICS, INC.

environmental applications

Voltage Current Curves (Reference) (Ta = +25°C)

NV73S 2E

1000

NV73S 2J

1000

Leakage Current 11|

i NV73S2E 110
J NV73S2E 100
| Nv73s2E 82

NV73S 2L

1000

IIIHIIIIIIIIIIIIIIIIIIIi

[[Fnv73s 24 150

B NV73S2E 27 s s
4 N ) [
s NV73S2E 18 3 o
> NV73S2E 15 > >
10 NV73S 2J 12 10
Wi A ) ) A A A A HiH il
I AR 0 TR I A T O O T A A ||||||||||||\||||||| ||||||||||||||||||||||||||||||||||||||||||||!||||||||\l||||||||||||||||!||||||||||||||||||
10 10 10 10° 102 107 10° 10" 102 10° 104 10+ 105 10+ 10° 10% 10 10° 10" 102 10° 10* 10 105 10+ 10° 107 107 10° 10! 102 10°

Current (A)

Performance Characteristics

Current (A) Current (A)

Parameter

Requirement0 A V+%

Test Method

Varistor Voltage

Within specified tolerance

Voltage between terminals when 1mA is flowed

Clamping Voltage

Individual Vp or less

Voltage between terminals when a single standard impulse current of 8/20us
is applied. 2E: 2.5A 2J: 5A 2L: 10A 2LH: 100A

Resistance to Solder Heat

+10%

260°C + 5°C, 10 seconds + 0.5 second

Solderability

95% coverage minimum

230°C + 5°C, 5 seconds * 0.5 second

Rapid Change of Temperature

+10% No mechanical damage
(Cracks in solder fillets are not
covered by warranty.)

-40°C (30 minutes)/ +125°C (30 minutes), 1000 cycles

Maximum Peak Current +10% A single standard impulse current of 8/20p seconds is applied
Maximum Energy +10% A single standard impulse of 2m second, once
Electrostatic Discharge +10% 25kV (Non contact)

No visible damage. No remarkable

Vibration frequency: 10Hz~2000Hz; Full amplitude: 1.5mm,

Humidity Life with Bias

7. I —

?, 5 Vibration Resistance mechanical damage 10Hz~2000Hz~10Hz 20 min. XYZ direction 4 hrs for each total 12 hrs

00 - ; ]

2 % Ic-ihghB'li':;nperature Life with +10% 125°C £ 2°C, 1000h, Applied voltage: Varistor voltage (V1) X 0.85

5 .C.

3 High Temperature & High +10% 85°C £ 2°C, 85% +3%RH, 1000h, Applied voltage: Varistor voltage (V1ya)
x 0

x 0.85

Thermal Shock

+10% No mechanical damage
(Cracks in solder fillets are not
covered by warranty.)

-55°C (15 min.)/ +125°C (15 min.) 300 cycles

Shock +10% No mechanical damage Half sine wave, Applied time: 1m second, Applied cycle: 500m/s?, 5 cycles
High Temperature Storage Life +10% 150°C £ 5°C, 1000h
Low Temperature Storage Life +10% -50°C £ 5°C, 1000h

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.
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. KLC
'E=_= o A\ LTCC multilayer substrates

KOA SPEER ELECTRONICS, INC.

=
construction COMPLIANT
Buried
Resistor Conductor
IC-Chip Pattern
Transmission Inductor Thermal Via Capacitor Via
Line
ordering information
New Part # | KLC | | AB1 |
[ [
KOA
Type Ref. Number
features whatisLTCC ?
« Suitable for bare chip mounting as it has LTCC stands for Low Temperature Co-fired
thermal expansion coefficient close to that Ceramics.
of silicon and excellent dimensional accuracy LTCCs are multilayer ceramic substrates that
and flatness. can be fired simultaneously with low-resistance
 Excellent high frequency characteristics are conductors since the glass-based material is
achieved by the low-loss dielectric ceramic and added to the alumina material to lower the firing
the low-loss conductor. temperature compared to the general ceramic
» Downsizing and high integration density can firing process.
be achieved by the multilayer wiring, the multi- On KOA's LTCC, silver (Ag) based paste that has
cavity structure and the surface/buried resistor low conductor resistance is co-fired to create the
printing. conductor patterns on each layer of the ceramic
* The substrate and the cavity can be formed in substrate.
round, polygonal, concave or convex shape. It realizes the multilayer substrate with excellent
« Thermal vias can be placed in the bare chip low-loss electrical characteristics as well as high
mounting area to improve the thermal conductivity ~ dimensional accuracy.
of the substrate. KOA's LTCC also provides downsizing by
« The use of ceramic material contribute to the integrating resistors and transmission lines in
excellent heat and humidity resistance and the inner and surface layers of the substrate. In
prevents outgas and dust generation. addition, the thermal expansion coefficient close
- Products meet EU RoHS requirements to silicon enhances the reliability of the bare chip

mounting, and the cavity structure contributes to
the lower profile package.

high-precision specification
Substrates with higher precision based on the
LTCC multilayer substrate are available.
* High-precision pad positioning and excellent
flatness.
* High-density wiring structure by utilizing LTCC
multilayer substrate.

Please contact us for details.

7.}
0g
P
0
8%
0%
3
]

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/11/22
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KOA SPEER ELECTRONICS, INC.

KLC

environmental applications

Characteristics of Substrate Material

LTCC multilayer substrates

Standard Design Rules

Parameter Characteristics Symbol Parameter Design Value

Bending Strength (MPa) 250 Line Width 0.06mm Min.
Thermal Expansion Coefficient (x10°/K) | 5.5 B Line to Line Spacing 0.06mm Min.
Thermal Conductivity (W/m ¢ K) 3 C Via Diameter 0.1mm, 0.15mm, 0.2mm
Insulation Resistance (Q * cm) >10% D Via Pad Diameter Via diameter +0.05mm Min.
Dielectric Constant at 1GHz 6.6 E Via to Via Spacing 0.2mm Min.
Dielectric Loss at 1GHz 0.004 F Via pad to Line Spacing 0.125mm Min.
Density (g/cm?) 2.8 G Part Edge to Conductor Spacing 0.2mm Min.
Surface Roughness Ra (um) <0.4 H Part Edge to Via Spacing 0.3mm Min.
Withstanding Voltage (kV/mm) >15 J1,J2 | Cavity Width 0.6mm Min.
Substrate Thickness (mm) 0.4~2.0 Standard K1, K2 | Cavity Depth 0.1mm Min.
Layer Thickness (um/Layer) 80, 100, 125 Standard L Wall Width of Cavity 0.5mm Min.

M Shelf Width in the Cavity 0.5mm Min.

Conductor Surface/Buried Printed Resistor
Parameter Characteristics Parameter Surface Resistor Buried Resistor
Material of Conductor Ag Resistance Range (Q) 10 ~ 100k 10 ~ 200k
Resistivity of Conductor (uQ « cm) 2.5 Resistance Tolerance (%) 15 +20 ~ 50
Surface Plating Ni-Au, Ni-Pd-Au
Surface layer - Inner layer Cavity 5 | M L
| B | e

‘ ‘

0
a
T
]
5
(1}

Y sajeJasqgns

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

* Please contact us for the use out of the standard design rules, and detailed design rules.
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