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KOA SPEER ELECTRONICS, INC.

metal oxide varistor

features

e Multilayer structure

* High surge current

* Protector against static electricity,
switching and incoming surges

* Marking: Black body color with no marking

* Suitable for both flow and reflow soldering

* Products with lead-free terminations meet EU RoHS
requirements. Pb located in glass material, electrode

and varistor element is exempt per Annex 1, exemption
5 of EU directive 2005/95/EC

COMPLIANT

dimensions and construction
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NV73A 1H L Type Dimensions inches (mm)
& 1E / 4 4d / (Inch Size Code) L w t d
7_ > 1H .024+.001 .012+.001 .012+.001 .004 min.
w - N (0201) (0.6+0.03) | (0.3+0.03) | (0.30.03) (0.1 min.)
/ | Sn 1E .023+.004 .02+.004 .023 max. .01+.006
{ / == ' Plating (0402) (1.00.1) (0.5+0.1) (0.6 max.) | (0.25%0.15)
S i 1006
t 1 Blating 14 063:.006 | .031:.006 | .031x.006 | 0167003
s | (0603) | (16015 | (082015 | (0.8:0.15) | (o4+035)
Inner Side Inner '
Varistor 2A .079+£.008 | .049+.008 | .051 max. .02+.010
Eloment ~ Cleotrede  Electrode (0805) | (20:02) | (1.25%0.2) | (13max) | (0.5+0.25)
014
2B 126+.008 | .063+.008 | .065max. 02 %51
ZxU. .0xU. . max. +0.35
NV73 (1206) (3.2+0.2) (16£0.2) | (L65max) | (05+03)
L 0.
T 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)
¥ 001
A Sold 2J 177+.008 | .126+008 | .079 max. | -0207ggs
itr Plc;tiﬁé (1812) (4.5£0.2) (3.2£0.2) (2.0 max.) (0.5 *03)
.001
led] Protective led-] 2L 224008 | .197+.008 | .098 max. | 020 Toos
Coating (2220) (5.7+0.2) (5.0+0.2) (2.5 max.) 0.5 +(§).13)
ordering information
[ Nvzs ] | A L | [ 19 ] | T | | TE 8R2 |
Energy Capacitance . Termination . Varistor
Type Code Type Size Material Packaging Voltage
A L: Low 1H: 0201 T: Sn TBM: 2mm press paper 8.2V 8R2
B Capacitance 1E: 0402 (1H: 15,000 pieces/reel) 18V 18
C (1E only) 1J: 0603 TP: 2mm pitch paper “R” indicates
2A: 0805 (1E: 10,000 pieces/reel) decimal on
oB: 1206 TE: 7" embossed plastic value <10Q
) (14, 2A, 2B: 2,500
2E: 1210 pieces/reel;
2J: 1812 2J, 2L: 1,000 pieces/reel
For further information 2L: 2220 2E: 2,000 pieces/reel)

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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NV73

metal oxide varistor

SO\

KOA SPEER ELECTRONICS, INC.

applications and ratings

. Maximum q Maximum .
Part R;ference Varistor Clamping PeaT( Cu:Irent L TN AITowaLtI)Ie e Operating Storage
oltage @ 1mA Energy Allowable
Designation nom. (Range) Voltage | Ip Ip.(A) @ 8/20 E Voltage Voltage TemP. Tem!).
Ve Vp microsecond W) a.crms dc (V) Topt (°C) Tstg (°C)
(2 pulses) (V)
NV73A1HTTBM12 12 (10 - 15.6) 35 1 0.01 — 6.5
NV73A1ETTP8 8 (6.4 -9.6) 20 20 0.05 4.2 5.5
NV73A1ETTP18 18 (16.2 - 19.8) 35 ' 6.1 14.0
NV73AL1ETTP12 12 (10 - 14) 30 _ 7.6 5.5
NV73AL1ETTP21 21 (18- 24) 50 S 003 9.1 14.0
NV73AL1ETTP28 28 (24 - 32) 65 2 10.6
NV73AL1ETTP120 120 (90 - 150) | %0(1C-054) 05 0.005 12.0 180
NV73A1JTTE8R2 8.2(6.8-9.8) 21 42 6.0
NV73A1JTTE12 12 (10 - 14.4) 29 6.1 8.6
NV73A1JTTE15 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 20 0.05 10.6 15.0 . ,
NV73A2ATTE22 22 (19 - 24) 39 A ' 12,0 16.5 -4% Y -4900
NV73A2ATTE24 24 (21.8 - 26.5) 42 0.06 14.0 18.0 +85°C +125°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
3 NV73B2ATTE20 20 (18 - 22) 36 35 0.09 10.6 15.0
E’, % NV73B2ATTE22 22 (19 - 24) 40 0.11 12.0 18.5
a g NV73B2ATTE24 24 (21.8 - 26.5) 42 0.12 14.0 18.0
g- o 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 42 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 - 54) 85 0.22 30.0 38.0
NV73A2BTTE56 56 (52 - 62) 100 0.26 35.0 45.0

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.

applications and ratings (continued)

metal oxide varistor

. Maximum . Maximum .
Part R;ference Varistor Clamping Peai Cu:Irent BT Al?owaltile kiUl Operating Storage
oltage @ 1mA Energy Allowable
Designation nom. (Range) Voltage | Ip | Ip (A) @ 8/20 E Voltage Voltage Temp. Temp.
Ve Vp microsecond ) a.crms (V) de (V) Topt (°C) | Tstg (°C)
(2 pulses)
NV73B2BTTESR2 8.2(6.8-9.8) 16 30 0.03 4.2 6.0
NV73B2BTTE12 12 (10 - 14.4) 22 0.07 6.1 8.6
NV73B2BTTE15 15 (12.5 - 18) 28 0.09 7.6 10.8
NV73B2BTTE18 18 (16 - 20) 32 2A 0.1 9.1 12.8
NV73B2BTTE20 20 (18 - 22) 35 50 0.11 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 22.0 '4%0 '4%0
NV73C2BTTE8R2 8.2(6.8-9.8) 15 40 0.06 4.2 6.0 +85°C +125°C
NV73C2BTTE12 12 (10 - 14.4) 21 0.1 6.1 8.6
NV73C2BTTE15 15 (12.5 - 18) 27 0.13 7.6 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 02 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 1.0
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 17 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) EN) 2.0 35.0 45.0
NV73A2ETTES2 82 (73.8 - 90.2) 135 250 1.2 50.0 65.0
NV73A2ETTE100 100 (90.0 - 110.0) 165 1.4 60.0 85.0
NV73A2ETTE110 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 14 11.0 14.0
NV73A2JTTE22 22 (19.8 - 24.2) 41 1.6 12.0 16.5
NV73A2JTTE24 24 (216 - 26.4) 44 17 14.0 18.0 '5?(;’ c '5?0"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 85 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 4.2 35.0 45.0
NV73A2JTTE6S 68 (61.2 - 74.8) 10 4.8 40.0 56.0
NV73A2JTTE82 82 (73.8 - 90.2) 135 45 50.0 65.0
NV73A2JTTE100 100 (90 - 110) 165 400 58 60.0 85.0
NV73A2JTTE110 110 (99 - 121) 180 58 70.0 90.0
NV73A2JTTE150 150 (135 - 165) 248 300 58 95.0 127.0
NV73B2JTTE15 15 (12.8 - 17.3) 32 1.8 8.0 1.0
NV73B2JTTE18 18 (15.3 - 20.7) 35 - 19 11.0 14.0
NV73B2JTTE22 22 (19.8 - 24.2) 4 2.3 12.0 16.5
NV73B2JTTE24 24 (21.6 - 26.4) 44 800 2.3 14.0 18.0
NV73B2JTTE27 27 (24.3-29.7) 49 27 17.0 22.0
NV73B2JTTE33 33(29.7 - 36.3) 54 3.0 20.0 26.0
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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.
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KOA SPEER ELECTRONICS, INC.

applications and ratings (continued)

metal oxide varistor

31N2JIo

. Maximum . Maximum .
Part R;LT{:;:eg a1r:'s‘t:\1r Clamping Peak Current ME:LT;ym Allowable m;w:;?; Operating Storage
Designation nom. (Range) Voltage | Ip | Ip(A) @ 8/20 E Voltage Voltage Temp. Temp.
Ve Vp microsecond W) a.c rms (V) de (V) Topt (°C) | Tstg (°C)
(2 pulses)
NV73B2JTTE39 39 (35.1 -42.9) 65 3.7 25.0 30.0
NV73B2JTTE47 47 (42.3-51.7) 77 800 42 30.0 38.0
NV73B2JTTES6 56 (50.4 - 61.6) 90 4.2 35.0 45.0
NV73A2LTTE12 12 (10.2- 13.8) 28 1.9 6.0 9.0
NV73A2LTTE15 15 (12.8 - 17.3) 33 2.3 8.0 11.0
NV73A2LTTE18 18 (16.2- 19.8) 36 2.7 11.0 14.0
NV73A2LTTE22 22 (19.8-24.2) 41 2.9 12.0 16.5
NV73A2LTTE24 24 (21.6 - 26.4) 45 3.1 14.0 18.0
NV73A2LTTE27 27 (24.3-29.7) 48 3.8 17.0 22.0
NV73A2LTTE33 33(29.7 - 36.3) 57 4.3 20.0 26.0
NV73A2LTTE39 39 (35.1-42.9) 65 55 25.0 30.0
NV73A2LTTE47 47 (42.3-51.7) 77 6.3 30.0 38.0 -50°C -50°C
NV73A2LTTE56 56 (50.4 - 61.6) 90 — 7.7 35.0 45.0 . 1;%00 » é%c
NV73A2LTTE68 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 4.2 8.0 11.0
NV73B2LTTE18 18 (15.3 - 20.7) 36 54 11.0 14.0
NV73B2LTTE22 22 (19.8-24.2) 41 5.8 12.0 16.5
NV73B2LTTE24 24 (21.6 - 26.4) 45 58 14.0 18.0
NV73B2LTTE27 27 (24.3-29.7) 48 7.2 17.0 22.0
NV73B2LTTE33 33(29.7 - 36.3) 57 7.8 20.0 26.0
NV73B2LTTE39 39 (35.1 - 42.9) 65 9.6 25.0 30.0
NV73B2LTTE47 47 (42.3-51.7) 77 12.0 30.0 38.0
NV73B2LTTES56 56 (50.4 - 61.6) 90 7.7 35.0 45.0
NV73B2LTTE82 82 (73.8-90.2) 135 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 applied
Ip:  Maximum peak current - the maximum peak current within the varistor voltage change of +10% when a single standard impulseof 8/20u 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

environmental applications
Performance Characteristics

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 10/1000us, 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

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.
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Hu1Boe NapTHEPCTBO

000 “/1aiipINeKTPOHUKC” “LifeElectronics” LLC

MHH 7805602321 K 780501001 P/C 40702810122510004610 ®AKb "ABCO/IOT BAHK" (3A0) 6 2.CaHkm-Ilemep6bypee K/C 30101810900000000703 EUK 044030703

KomnaHus «Life Electronics» 3aHumaemcsi nocmaskamu 351€KmMpPOHHbIX KOMITOHEHMO8 UMIOPMHO20 U
omedyecmeeHHo20 rpouseodcmea om npoudeodumernel u co ckrnados KpyrHbix ducmpubbomopos Esporibi,
AMepuku u Asuu.

C koHua 2013 200a KoMraHusi akmueHo pacwiupsiem fuHelKy MocmagoK KOMIOHEHMO8 0 HarnpaeneHuo
KoakcuarbHbIl kabesb, Keapuesbie 2eHepamopbl U KOHOeHCcamopbi (KepaMuyeckue, nieHoYHbIe,
3neKmposiumuyeckue), 3a cuyém 3akntoyeHuss ducmpubbromopcKux 002060p08

Mbi1 npednasaem:

o KoHKypeHmocnocobHbie UeHbl U CKUOKU MOCMOSIHHbIM KITUeHmMam.

e CrieyuarsnbHbie ycrio8usi 07151 TOCMOSIHHbIX KITUEHIMO8.

e [lod6op aHarnoeos.

lMocmaeky KomMrnoHeHmMo8 8 ftobbix obbemax, y0oernemeopstouUx eawum MompebHoCMSsM.

lpuemnembie cpoku nocmasku, 803MOXHa yCKOPEeHHasi mMocmaska.
Locmaeky mosapa & ritobyto moyky Poccuu u cmpaH CHI™.
KomrinekcHytro nocmasky.

Pabomy no npoekmam u rnocmasky obpa3syos.

®opmuposaHue ckiada nod 3akaszyuka.

Cepmucgbukambl coomeemcmeus Ha rnocmassnseMyro npooyKyuUto (Mo XenaHu KueHma).
o TecmuposaHue nocmasnsemMou npodyKyuu.

e [locmasKy KOMMOHEHMOo8, mMpebyruux 806HHYIO U KOCMUYECKYH MPUEMKY.

e  BxodHoli KOHMposib Ka4yecmea.

e  Hanu4yue cepmugpukama I1SO.

B cocmaee Hawel komnaHuu opeaHu3oeaH KoHcmpykmopckuli omderst, npu3eaHHbIl MomMozamb
paspabomyukam, U UHXEHepaM.

KoHcmpykmopckuli omOen nomoaaem ocyujecmseums:

Pezaucmpauuro npoekma y npousgooumersisi KOMIOHEHMOS.

TexHu4eckyro no0depXKy rnpoekma.

Bawumy om cHaMuUs KOMroHeHma ¢ npoussoocmea.

OueHKy cmoumocmu fpoeKkma ro KOMIOHeHmam.

U3ezomoerneHue mecmosol rnnambl MOHMaX U ryckoHanadoyHbie pabomeil.

lattis % A g nncen TP intessil, Panasons (T U170 ATEL AMDIN EEEs

0KI ﬂ_[ [ SANYD Quaoww RENESAS  SIEMENS SHARP _ ’[:E”"—:,l
g Sy, [IE moxm s U AT €N [qaL

BOURNME

NS 7, Citwbond DALLAS Meare  Gllegns (inteD e | ™ RONM
International . . — .
..-nﬂm.n._,,.,_ w@ TosHiga ZETEX 'niemalofa Amphenol élantec uichicon FU]ITSU

Viccn 5, e Y Sice . @ su@ N [BTOKO

Ten: +7 (812) 336 43 04 (MHO20KaHANbHbI)
Email: org@lifeelectronics.ru

www.lifeelectronics.ru
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