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KOA SPEER ELECTRONICS, INC.

spec sheet

SS-237 R5
AHA 8/22/12

Surface Mount Metal Oxide Varistors 150 96vi:2008
NV73 Type 15-16545

1. General

B Multilayer structure B High surge current
B Protector against static electricity, switching and incoming surges

B Products with lead-free terminations meet EU-RoHS requirements. Pb located in glass material,
electrode and resistor element is exempt per Annex 1, exemption 5 of EU directive 2005/95/EC

COMPLIANT

2. Features

B Chip type structure suitable for surface mount B Compact package with large withstanding surge capability
B Symmetrical V-l characteristics make surge absorption possible in either direction

3. Dimensions Type Dimensions inches (mm)
NV73A 1H L (Inch Size Code) L w t d
&1E d 1H .024£.001 | .012+.001 | .012+.001 | .004 min.
P s far 0201) | (0.6£0.03) | (0.3£0.03) | (0.320.03) | (0.1 min)
w = < 1E .023£004 | .02+.004 | .023 max. .01+.006
/ 7/ i | sn (0402) (1.0£0.1) (0.5+0.1) (0.6 max.) | (0.25x0.15)
Platin +.
3 =, 9 14 063+.006 | .031:.006 | .031:.006 | -016730s
t T Plating (0603) (1.6+0.15) (0.8+0.15) (0.8+0.15) (0.4 +_8‘§5)
- | _ 2A .079+.008 | .049+008 | .051 max. .02+.010
Varistor  per Side dnner (0805) (20+02) | (1.25%0.2) | (1.3max) | (0.5+0.25)
Element 2B 126:008 | .063:008 | .065max. | 0270l
NV73 L (1206) (3.2+0.2) (1.6+0.2) (1.65 max.) 0.5 Tgv.zsg)
0l 2E .126+.008 | .098+.008 | .059 max. | .020+.008
/W * (1210) (3.2+0.2) (2.5+0.2) (1.5 max.) (0.5+0.2)
' Solder 2J 177+008 | 1262008 | .079max. | 020 %o
v Plating (1812) (4.5+0.2) (3.2+0.2) (2.0 max.) 05 —+00is)
e Protective <o 2L 224+008 | 1974008 | .098max. | 020735
g (2220) (57:02) | (50£0.2) | (25max) | (05303
4. Ordering and Specifying Information
Type Energy Code Capacitance Size Termination Packaging Varistor
Type Material Voltage
| | | | | |
A L: Low 1H: 0201 T:Sn TBM: 2mm press paper 8.0V 8R2
B Capacitance 1E: 0402 (1_:_—|P..125,000 F;le:es/reel) 18V 18
C (1E only) 1J: 0603 - emm piteh paper “R” indicates
2A: 0805 (1E: 10,000 pleces/ree'l) decimal on
. TE: 7" embossed plastic value <10Q
28B: 1206 (14, 2A, 2B: 2,500
2E: 1210 pieces/reel;
2J: 1812 2J, 2L: 1,000 pieces/reel
oL: 2220 2E: 2,000 pieces/reel) PAGE 1 OF 7
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5. Standard Applications
. Maximum . Maximum .
Part RSL‘*,{;‘;% a1rr|§§>r Clamping Peak Current ME:LTguym Allowable :\\AIT:\:;[!;E Operating Storage
Designation nom. (Range) Voltage | Ip Ip.(A) @ 8/20 E Voltage Voltage Tem!). Temop.
Ve Vp microsecond W) a.crms d.c (V) Topt (°C) Tstg (°C)
(2 pulses) )
NV73A1HTTBM12 12 (10 - 15.6) 35 1 0.01 — 6.5
NV73A1ETTP8 8 (6.4 - 9.6) 20 0 005 42 55
NV73A1ETTP18 18 (16.2-19.8) 35 ' 6.1 14.0
NV73AL1ETTP12 12 (10 - 14) 30 _ 5 0.03 7.6 5.5
NV73AL1ETTP21 21(18-24) 50 ' 9.1 14.0
NV73AL1ETTP28 28 (24 - 32) 65 2 0.005 10.6 180
NV73AL1ETTP120 120 (90 - 150) 350(1C=054) 0.5 ' 12.0 '
NV73A1JTTE8R2 8.2{(6.8-9.8) 21 42 6.0
NV73A1JTTE12 12 (10 - 14.4) 29 6.1 8.6
NV73A1JTTE1S 15{12.5-18) 35 7.6 10.8
NV73A1JTTE18 18 (16 - 20) 37 oA 30 01 9.1 12.8
NV73A1JTTE20 20 (18- 22) 40 10.6 15.0
NV73A1JTTE22 22 (19 - 24) 42 12.0 16.5
NV73A1JTTE24 24 (21.8 - 26.5) 46 14.0 18.0
NV73A1JTTE27 27 (25 - 32) 49 17.0 22.0
NV73A2ATTE8R2 8.2{(6.8-9.8) 16 10 0.01 4.2 6.0
NV73A2ATTE12 12 (10 - 14.4) 22 0.03 6.1 8.6
NV73A2ATTE15 15 (12.5-18) 27 0.04 7.6 10.8
NV73A2ATTE18 18 (16 - 20) 29 ' 9.1 12.8
NV73A2ATTE20 20 (18- 22) 33 2 0.05 10.6 15.0 . ,
NV73A2ATTE22 22 (19 - 24) 39 " 12.0 16,5 '4% Y '4t000
NV73A2ATTE24 24 (21.8 - 26.5) 42 0.06 14.0 18.0 +85°C +195°C
NV73A2ATTE27 27 (25 - 32) 50 0.07 17.0 22.0
NV73A2ATTE33 33 (30-39) 60 0.12 20.0 26.0
NV73A2ATTE39 39 (37 - 47) 72 25 0.14 25.0 31.0
NV73A2ATTE47 47 (45 - 54) 86 0.16 30.0 38.0
NV73B2ATTE8R2 8.2(6.8-9.8) 18 20 0.03 42 6.0
NV73B2ATTE12 12 (10-14.4) 22 0.05 6.1 8.6
NV73B2ATTE15 15(12.5-18) 30 0.07 7.6 10.8
NV73B2ATTE18 18 (16 - 20) 32 oA 0.08 9.1 12.8
NV73B2ATTE20 20 (18- 22) 36 35 0.09 10.6 15.0
NV73B2ATTE22 22 (19-24) 40 0.11 12.0 16.5
NV73B2ATTE24 24 (21.8-26.5) 42 0.12 14.0 18.0
NV73B2ATTE27 27 (25 - 32) 58 0.24 17.0 22.0
NV73B2ATTE33 33 (30 - 39) 66 50 0.25 20.0 26.0
NV73C2ATTE8R2 8.2(6.8-9.8) 16 25 0.04 4.2 6.0
NV73C2ATTE12 12 (10 - 14.4) 22 0.09 6.1 8.6
NV73C2ATTE15 15 (12.5-18) 28 oA 0.11 7.6 10.8
NV73C2ATTE18 18 (16 - 20) 32 50 0.13 9.1 12.8
NV73C2ATTE20 20 (18- 22) 35 0.14 10.6 15.0
NV73C2ATTE22 22 (19 - 24) 40 0.17 12.0 16.5
NV73C2ATTE24 24 (21.8 - 26.5) 42 0.18 14.0 18.0
NV73A2BTTE27 27 (25-32) 55 0.13 17.0 22.0
NV73A2BTTE33 33 (30 - 39) 60 0.15 20.0 26.0
NV73A2BTTE39 39 (37 - 47) 72 2A 40 0.18 25.0 31.0
NV73A2BTTE47 47 (45 - B4) 85 0.22 30.0 38.0
NV73A2BTTES6 56 (52 - 62) 100 0.26 35.0 45.0
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5. Standard Applications (continued)
Part R\z;ference Varistor Clamping Ptﬂix(l:TJ:‘gnt Maximum ;\-\nl?g\lrvn:l;rlz Maximum Operating Storage
oltage @ TmA Energy Allowable
Designation nom. (Range) Voltage | I IP.(A) @ 820 E Voltage Voltage Tem!). Temop.
Ve Vp microsecond ) a.c rms (V) de (V) Topt (°C) Tstg (°C)
(2 pulses)
NV73B2BTTESR2 8.2(6.8-9.8) 16 30 0.03 42 6.0
NV73B2BTTE12 12 (10- 14.4) 22 0.07 6.1 8.6
NV73B2BTTE15 15 (125 - 18) 28 0.09 76 10.8
NV73B2BTTE18 18 (16 - 20) 32 2A 0.1 9.1 12.8
NV73B2BTTE20 20 (18- 22) 35 50 0.1 10.6 15.0
NV73B2BTTE22 22 (19 - 24) 40 0.12 12.0 16.5
NV73B2BTTE24 24.(21.8 - 26.5) 42 0.14 14.0 18.0 . i
NV73B2BTTE27 27 (25-32) 52 0.16 17.0 220 '4t00 c '4%0
NV73C2BTTE8R2 8.2(6.8-9.8) 15 40 0.06 42 6.0 +85°C +125°C
NV73C2BTTE12 12 (10- 14.4) 21 0.1 6.1 8.6
NV73C2BTTE15 15 (125 - 18) 27 0.13 76 10.8
NV73C2BTTE18 18 (16 - 20) 29 2A 0.15 9.1 12.8
NV73C2BTTE20 20 (18- 22) 31 70 0.17 10.6 15.0
NV73C2BTTE22 22 (19 - 24) 35 0.19 12.0 16.5
NV73C2BTTE24 24.(21.8 - 26.5) 38 0.2 14.0 18.0
NV73C2BTTE27 27 (25 - 32) 48 0.24 17.0 22.0
NV73A2ETTE15 15 (12.8-17.3) 30 1.0 8.0 11.0
NV73A2ETTE18 18 (15.3- 20.7) 34 1.2 11.0 14.0
NV73A2ETTE22 22(19.8-24.2) 39 1.4 12.0 16.5
NV73A2ETTE24 24 (21.6 - 26.4) 39 1.4 14.0 18.0
NV73A2ETTE27 27 (24.3-29.7) 44 400 1.7 17.0 22.0
NV73A2ETTE33 33 (29.7 - 36.3) 54 1.9 20.0 26.0
NV73A2ETTE39 39 (35.1 - 42.9) 65 1.7 25.0 30.0
NV73A2ETTE47 47 (42.3-51.7) 77 2.0 30.0 38.0
NV73A2ETTE56 56 (50.4 - 61.6) 90 2.0 35.0 450
NV73A2ETTE82 82 (73.8- 90.2) 135 250 12 50.0 65.0
NV73A2ETTE100 100 (90.0 - 110.0) 165 1.4 60.0 85.0
NV73A2ETTET10 110 (99.0- 121.0) 180 | — 200 14 70.0 90.0
NV73A2JTTE12 12(10.2- 13.8) 27 0.9 6.0 9.0
NV73A2JTTE15 15(12.8 - 17.3) 32 1.2 8.0 1.0
NV73A2JTTE18 18(16.2-19.8) 35 1.4 11.0 14.0
NV73A2JTTE22 22 (19.8- 24.2) 4 1.6 12.0 16.5
NV73A2JTTE24 24 (21.6 - 26.4) 44 1.7 14.0 18.0 '5?(: c '53;’0
NV73A2JTTE27 27 (24.3 - 29.7) 49 500 2.0 17.0 22.0 +125°C +150°C
NV73A2JTTE33 33(29.7 - 36.3) 54 25 20.0 26.0
NV73A2JTTE39 39 (35.1-42.9 65 2.9 25.0 30.0
NV73A2JTTE47 47 (42.3-51.7) 77 35 30.0 38.0
NV73A2JTTE56 56 (50.4 - 61.6 90 42 35.0 45.0
NV73A2JTTE68 68 (61.2 - 74.8) 110 48 40.0 56.0
NV73A2JTTES2 82 (73.8 - 90.2) 135 45 50.0 65.0
NV73A2JTTE100 100 (90 - 110) 165 400 5.8 60.0 85.0
NV73A2JTTE110 110 (99 - 121) 180 538 70.0 90.0
NV73A2JTTE150 150 (135 - 165) 248 300 5.8 95.0 127.0
NV73B2JTTE15 15 (12.8- 17.3) 32 18 8.0 11.0
NV73B2JTTE18 18 (15.3-20.7) 35 - 1.9 11.0 14.0
NV73B2JTTE22 22 (19.8 - 24.2) 41 800 23 12.0 16.5
NV73B2JTTE24 24.(21.6 - 26.4) 44 2.3 14.0 18.0
NV73B2JTTE27 27 (24.3-29.7) 49 2.7 17.0 22.0
NV73B2JTTE33 33(29.7 - 36.3) 54 3.0 20.0 26.0
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5. Standard Applications (continued)
Part Rsference Varistor Clamping leixénsx:lrgnt Maximum I\AAIT;(\IIELI;?; Maximum Operating Storage
oltage @ TmA Energy Allowable
Designation nom. (Range) Voltage | Ip Ip'(A) @ 8/20 E Voltage Voltage Tem!). Temop.
Ve Vp microsecond W) a.crms (V) de (V) Topt (°C) Tstg (°C)
(2 pulses)
NV73B2JTTE39 9 (35.1-42.9) 65 3.7 25.0 30.0
NV73B2JTTE47 7 (42.3-51.7) 77 800 42 30.0 38.0
NV73B2JTTES6 6 (50.4 - 61.6) 90 4.2 35.0 45.0
NV73A2LTTE12 2{10.2-13.8) 28 1.9 6.0 9.0
NV73A2LTTE15 5(12.8-17.3) 33 2.3 8.0 11.0
NV73A2LTTE18 8(16.2-19.8) 36 2.7 11.0 14.0
NV73A2LTTE22 22 (19.8-24.2) 41 29 12.0 16.5
NV73A2LTTE24 4 (21.6-26.4) 45 3.1 14.0 18.0
NV73A2LTTE27 7 (24.3-29.7) 48 3.8 17.0 22.0
NV73A2LTTE33 3 (29.7 - 36.3) 57 1000 4.3 20.0 26.0
NV73A2LTTE39 9 (35.1-42.9) 65 55 25.0 30.0
NV73A2LTTE47 7 {42.3-51.7) 77 6.3 30.0 38.0 -50°C -50°C
NV73A2LTTE56 6 (50.4 - 61.6) 90 — 7.7 35.0 45.0 » ;%c » é%o
NV73A2LTTE®8 68 (61.2-74.8) 110 8.8 40.0 56.0
NV73A2LTTE100 100 (90 - 110) 165 6.8 60.0 85.0
NV73A2LTTE110 110(99 - 121) 180 6.8 70.0 90.0
NV73B2LTTE15 15(12.8-17.3) 33 42 8.0 11.0
NV73B2LTTE18 8 (15.3-20.7) 36 54 11.0 14.0
NV73B2LTTE22 2 (19.8 - 24.2) 41 5.8 12.0 16.5
NV73B2LTTE24 4 (21.6 - 26.4) 45 58 14.0 18.0
NV73B2LTTE27 7 (24.3-29.7) 48 1200 7.2 17.0 22.0
NV73B2LTTE33 33(29.7 - 36.3) 57 7.8 20.0 26.0
NV73B2LTTE39 9 (35.1-42.9) 65 9.6 25.0 30.0
NV73B2LTTE47 7 (42.3-51.7) 77 12.0 30.0 38.0
NV73B2LTTE56 6 (50.4 - 61.6) 90 7.7 35.0 45.0
NV73B2LTTE82 82 (73.8-90.2) 135 1000 5.6 50.0 65.0

Maximum allowable voltage - the maximum sinusoidal RMS voltage or maximum DC voltage which can be applied continuously

E:  Maximum energy - the maximum energy within the varistor voltage change of +10% when a single impulse of 2m sec. is app

lied

Ip: Maximum peak current - the maximum peak current within the varistor voltage change of +10% when a single standard impulseof 8/20p sec. is applied two times with an interval of 5 min.
Topt: Operating temperature - Ambient temperature range when the device is operating
Tstg: Storage temperature - Temperature range without causing the device any failure
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6. Rating Table
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; 235°C + 5°C, 4 seconds + 1 second***
Resistance to Solder Heat +10% 260°C +5°C, 10 seconds = 0.5 second*; 270°C + 5°C, 3 seconds + 0.5 second**;
260°C +5°C, 4 seconds + 1 second™*
Rapid Change of Temperature +10% -40°C (30 minutes), +125°C (30 minutes), 30 cycles; 5 cycles***
Maximum Peak Current +10% A single standard impulse of 8/20p seconds, positive/negative applied once each;
A single standard impulse of 8/20u seconds, 100 pulse, 30 second interval***
Maximum Energy +10% A single standard impulse of 10/1000ps, once™; A single standard impulse of 2ms, once™;
A single standard impulse of 10/1000ps, 100pluse, 90 second interval™*
High Temperature Life with d.c. Bias +10% 85°C + 5°C, 1000h, Load: Maximum allowable circuit voltage (d.c.);
125°C + 5°C, 1000h, Load: Maximum allowable circuit voltage (d.c.)***
Low Temperature Life with d.c. Bias*** +10% -50°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.)
High Temperature & High +10% 40°C +5°C, 95% RH, 500h, Load: Maximum allowable voltage (d.c.)
Humidity Life with d.c. Bias
Capacitance* Typical 1kHz: Others, 1MHz: Varistor voltage 120V
High Temperature Storage Life +10% 125°C + 5°C, 1000h; 150°C + 5°C, 1000h***
Low Temperature Storage Life +10% -40°C + 5°C, 1000h; -50°C + 5°C, 1000h***
*1H,1E  **1J,2A,2B  ***2E, 2J,2L
7. Voltage-Current Characteristics
NV73A 1E NV73A 1J
1000 100 == = I VTaALT2
Max. Leakage Current——H Max. Clamping VoltageF=HH Max. Leakage Currentl] V;%AHTSQ
= NV73AL1ETTP120 &;gﬂ j¥%g
- 1 1 NV73A1JT15
- i 1 Lt NV7aRToTe%
< 100 = EEE NV73AL1ETTP28 s L H 1]
g i CEE NV73ALETTP21 < 1 =
g — 1T = == =TT NV73A1ETTP18 [] 25 i [
-~ I = =TT NV73AL1ETTP12 (=) ?5‘ 1
3 e, =T E—=r1T NV73ATETTP8 g 10 T L M
= 10 £ ) i
1 1
10° 10° 10* 10° 10°? 10" 10’ 10® 10°* 10* 10°* 10* 10" 10° 10" 10°
Current (A) Current (A)
NV73A 2A NV73B 2A
200 [T [T Neeearss 200 EFEE T O T T
1 OO Max. Leakage Current X Clampilng oltag 1L “v;gﬁgﬁ$g; 1 50 NV73B2AT33
e 2Ny 1o N
NV73A2AT20
- NV73ASAT18 NV73B2AT22
50 = = : T . = WREAE
s 40 o] == i =4 Fhr NV73A2AT6.2 =20 == Fri| Nv23B2arie
P == = = - o mas ] B LT NV73B2AT8.2
o 25 5 == FEr = o 30 = & iz 5
£ 20 B T S 28k s =,
R s = s == ——
— — 10 iy u
- T
p{mnni | 5 == i
i0® 10°* 10* 10® 10%® 10" 10° 10" 10? 10® 10°* 10* 10°® 10® 10" 10° 10" 107

Current (A) Current (A)
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7. Voltage-Current Characteristics (continued)
NV73A 2B
ek uﬁ@#&m | A [T (LT ]
?gg [ Leaage purent x Clamping Voltage 150 P Max. Leakage Current ‘Max, Clamping Voltage FTTH Nv7aA2BTSS
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—_ > Z NVIacsATIe L B gat B T NV73A2BT27
S 50 = EAHINV73CoAT12 < == i H =
<710 n i = 1I[NV73C2ATS 2 < 50 L umil = -
& 30 S 40 A T i
£ 53 g S 30 el
g 15 T LT g 25 T
10 i 2017,
Bl 15
5 10
10° : 10* 10® 10®* 10" 10° 10 10° 10® 10°® 10* 10°® 10® 10" 10° 10 10°
Current (A) Current (A)
100 NV73B 2B NV73B 2C
T T
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8. Packaging

(1) Dimensions of Carrier Tape . Dimensions in inches (mm)

Component Size (mm) . Quantity/ Taping (mm)
Carrier Reel
Type Tape Reel Size
L w T P (Pieces) A B w P1 T1
1H 0.6 0.3 0.3 TBM 15000 0.68+0.02 0.38+0.02 8.020.2 2.020.1 0.42+0.02/-0 180
1E 1.00.1 0.5:0.1 0.25:0.15 TP 10000 1.15+0.1 0.65:0.1 8.0:0.2 2.0£0.1 0.6+0.2 180
1J 1.6:0.15 | 0.8+0.15 | 0.8+0.15 TE 2500 1.920.1 1.220.1 8.0:0.2 4.020.1 1.75 max. 180
NV73 2A 2.020.2 1.25:02 | 1.3 max. TE 2500 2.420.1 1.6+0.1 8.020.2 4.020.1 1.75 max. 180
2B 3.2:0.2 1.6:0.2 | 1.65max. TE 2500 3.6x0.1 2.0£0.1 8.0:0.2 4.0£0.1 1.75 max. 180
2E 3.2 25 1.5 max. TE 2000 3.520.1 2.850.1 8.00.2 4.00.2 1.55 max. 180
2J 4.5 3.2 2.0 max. TE 1000 4.9:0.1 3.6+0.1 12.0£0.2 8.0:0.2 2.05 max. 180
2L 57 5.0 2.5 max. TE 1000 6.0=0.1 5.420.1 12.0£0.2 8.020.2 2.60 max. 180

(2) Reel dimensions

:

1)
1

-] |
w Dimensions in inches (mm)

A B C W (min) W (max)
Series 7.09 + o is 2.36 +70§™ 0.512 +0.008 0.354 +£0.012 0.449 + 0.039
(2180 £ %9) (260 +*3") (13.0+0.2) (9.0+0.3) (11.4 +£1.0)
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