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1. BRgE
DATA SHEET D
AEEEEE: &6
Body color: Blue
BHE: IREMHE (UL94 V-0)
Coating: Epoxy resin (UL94 V-0)
B4R (P4
Lead wire: CP wire
Ep=: ZNR
Marking: 20D181K
c%us WY .
*x[
—
PEARAES RM20D181KE1IE100
Part number
EFRR
Customer P/N
RAEET(FEE AC115V (max)
Max continuous operating voltage DC150V (max)
E@%II VN +
Varistor voltage, VN 180V£10% @ 1mA 30ms
LT 2y
. EREIRERAR, 0 1000 @ 8/20
Nominal pulse current, Ip
=AHIHIERE, VC
Maximum clamping voltage, VC 300V (max) @ Ip
RAIKEER 6500A (1 time) @ 8/20us
] . Maximum pulse current 4500A (2 times) @ 8/20us (5 minute interval)
MiEEEER EERESR
Withstanding L =ANE R 2300A (10 times), @ 8/20us (90 sec. interval)
Repetitive pulse current
surge current p—
1 =4y . .
Impulse life 190A (10 000 times) @ 8/20us (10 sec. interval)
[=] sz ab e
BT ReR 85] @ 10/1000 s
Maximum energy
mEmE
Rated power
BRKRER
Maximum leakage current 201A @ 75% Vy
EE"?‘QE.
. BARE 2200pF @ 1kHz 1.0Vrms
Maximum capac1tance
SE = =
. I{,Elm};gé _400C~+850C
Operating temperature range
D (Diameter) 23mm max
T (Thickness) 3.6mm=0. 8mm
H (Heitht) 26.5mm max
R~ F (Lead spacing) 10mm=1. 5mm
Dimensions
F1 (Lead malposed spacing) 1.9mm=0. 5mm
L (Lead length) 24mm=4. Omm
od (Lead diameter) 1mm=0. 15mm
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INTRODUCTION

BHEEE—TEEETE—ENERRE T IEE RS ERHNER-ES RS A ER.

A varistor has the volt-ampere characteristics in which current suddenly starts to flow
through the device at a certain voltage.

[REERRIER: (REES ?ﬁ%*%%?n%#%xL%EM%QOWTIWT,i@ SR EHTEE
BHRFEER. E6IKE(IRESERIs: BIMEERVSHIBHZs AT ) TS LR, IKEER
(Is ) PRHIIRE BRI ERAIRHIE FWZW

The varistors are used to protect components in electronic and electric circuits from
overvoltage. As shown in following figure, a varistor is inserted in parallel with a
circuit to be protected. When a pulse is applied to the circuit, pulse current Is, which
is determined by pulse voltage Vs and pulse impedance Zs, flows to limit the pulse voltage
to the varistor limit voltage Vc.

xR Voltage Voltage
Pulse impedance (Zs) Lightning voltage
1 Wy -
e |t O] e |
Power HP’T‘";F&K}J’* FapAse | Circuit . .
supply | LEulse source Varistor | tobe Clemping voltage by varistor
J protected
o ! e
Pulse current {ls) Time Time

[ 555 PE 28 ¥ ARE AR UL
PULSE ABSORPTION BY VARISTOR
THEREFERT AR TEAIATRARE:
The relation can be expressed by the equations as follows:
Vs=Is X Zs+Vc

Vc=Vs-Is XZs

RBVsiREARVC, IREERISATUBUATANKE
The pulse current Is are easily obtained by the following equation because of Vs much

laraer than Vc.
Is=Vs—+Zs

FrlA, HRAEAZEBARRRIREERE, ERTRBENARINESEEBAIEE.

Thus, the circuit can be protected from being damaged by pulse voltages as long as it has
withstand voltage larger than the maximum limit voltage.

HRIRNEEERBINERIKEIGE, BHERTIEESMHRES F55F-

Owing to the characteristic, the varistors are extremely effective as protecting devices
of electronic and electric equipment by absorption of abnormal voltages and lightening
pulses.
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3. B
APPLICATION
W EESTEN: R, SEHRE. 2Bk, ¥Ea%
Consumer electronics products: television, audio output device safety plug, STB etc
Industrial products: motor, semiconductor component, relay, electromagnetlc sw1tch, power
circuit, three-phase rectifier circuit, automatic control circuit etc.
BIERE: Srak. EEK. RS
Communication equipment: Telephone, facsimile, exchanger etc.
W S5 B, REes. EDRE. 1Biss. SR, SRERESE
Computer: computer, displayer, printer, scanner, power supply, adapter etc.
B SESTER
Automotive electronics products
ERHE
APPLICATIONS SCOPE
FERE FHE
Recommended Applications Specifications

05D180K | 07D180K | 10D180K | 14D180K | 20D180K
FARYEEEEEE, WNARIRE SR, }wiaﬁﬁun, DC48V| 05D220K | 07D220K | 10D220K | 14D220K | 20D220K
PATRI44EESSEAERIRT . SRENERE. 17818558 05D270K | 07D270K | 10D270K | 14D270K | 20D270K

For the low voltage circuit, Such as for the protectlon 05D330K | 07D330K | 10D330K | 14D330K | 20D330K
of semiconductor devices, automotive electronics, DC48V| 05D390K | 07D390K | 10D390K | 14D390K | 20D390K
following relays and solenoid valves, electrostatic| 05D470K | 07D470K | 10D470K | 14D470K | 20D470K
discharge equipment, mobile phones, etc.| 05D560K | 07D560K | 10D560K | 14D560K | 20D560K

05D680K | 07D680K | 10D680K | 14D680K | 20D680K

05D820K | 07D820K | 10D820K | 14D820K | 20D820K

FERREEEE, DC48ViE(SERRE4:| 05D101K | 07D101K | 10D101K | 14D101K | 20D101K
Telephone, communication line (DC48V)| 05D121K | 07D121K | 10D121K | 14D121K | 20D121K
05D151K 07D151K 10D151K 14D151K 20D151K

05D181K | 07D181K | 10D181K | 14D181K | 20D181K
05D201K | 07D201K | 10D201K | 14D201K | 20D201K
05D221K | 07D221K | 10D221K | 14D221K | 20D221K

05D241K | 07D241K | 10D241K | 14D241K | 20D241K
05D271K | 07D271K | 10D271K | 14D271K | 20D271K
05D301K | 07D301K | 10D301K | 14D301K | 20D301K

FERRACI00VARERARE (SN HA)
AC100V line-line applications (Japan etc.)

FHRRACL00™120VARER4RRS (AN E A, EE%)
AC100V~120V, line-line applications (Japan, US etc.)

FERRACL00™120VARER4RRS, FIRSEERE (fEXI250VAB R TAIZE) | 05D331K | 07D331K | 10D331K | 14D331K | 20D331K
AC100V~120V, line-line applications, telephone line| 05D361K | 07D361K | 10D361K | 14D361K | 20D361K
applications (for DC250V insulation resistance test)| 05D391K | 07D391K | 10D391K | 14D391K | 20D391K

05D431K | 07D431K | 10D431K | 14D431K | 20D431K
05D471K | 07D471K | 10D471K | 14D471K | 20D471K
05D511K | 07D511K | 10D511K | 14D511K | 20D511K

FARSAC240VARERARRS . AREAAHDRS (GNZEREE . JEEMEE)| 05D561K | 07D561K | 10D561K | 14D561K | 20D561K
AC240V, line-line and line-ground applications (UK, | 05D621K | 07D621K | 10D621K | 14D621K | 20D621K
Australia etc.)| 05D681K | 07D681K | 10D681K | 14D681K | 20D681K

05D751K | 07D751K | 10D751K | 14D751K | 20D751K
07D781K | 10D781K | 14D781K | 20D781K
07D821K | 10D821K | 14D821K | 20D821K

FHRRAC200~220VARERLRE) . AREAKHBR]
AC200V~220V, line-line and line-ground applications

FARSAC3B0VARERARR] . AREAAIDRS
AC380V, line-line and line-ground applications

FERSACALSVARERARE] . AREEAHERS

AC415V, line-line and line-ground applications 100911K | 14D9LIK | 20D911K

14D102K | 20D102K

FIRACASOVERERASR. BBk Mo Topea€ | 1ap1ax | 20011

AC480V, line-line and line-ground applications 14D122K | 20D122K
14D142K 20D142K

FERRARERA B ( FERSAC1200VITTEE R ) 14D162K | 20D162K

line-ground applications (for AC1200V withstanding test) 14D182K | 20D182K
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4. B
GENERAL CHARACTERISTIC
W RR
Characteristic sheet
EBEREENE| SATEER EER EREBR . e
gy | Varistor Max operating Clamping R~ Class ) m@}%%’”“ h=
mEE | VoLtece voltage voltage 1EHE current | Withstanding impulse current Rated
Varistor| Fon9e (vC) Nominal (Ip)
voltage | (€ 1mA) AC bC @ Tn 8/20u's diameter |@ 8/20us 8/20ps power
v v v V max A 1 tine | 2 times |10° times| W
180K | 15.8720.7 11 14 36 Varistor voltage: 180K ~ 680K (D, T type)
220K | 19.4725.3 14 18 43 05D 1 125 50 4 0.01
270K | 23.7731.1 17 22 53 07D 2.5 250 125 10 0.02
330K | 29.0736.3 20 26 65 10D 5 500 250 20 0.05
390K | 35.1742.9 25 31 77 14D 10 1000 500 40 0.1
470K | 42.3751.7 30 38 93 20D 20 2000 1000 80 0.2
560K | 50.4761.6 35 45 110 Varistor voltage: 180K ~ 680K (V type)
680K | 61.2774.8 40 56 135 05D 1 250 100 10 0.01
820K | 73.8790.2 50 65 135 07D 2.5 500 250 20 0.02
101K 907110 60 85 165 10D 5 1000 500 40 0.05
121K 1087132 75 115 200 14D 10 2000 1000 80 0.1
151K 1357165 95 125 250 20D 20 3000 2000 120 0.2
181K 1627198 115 150 300 Varistor voltage: 820K ~ 182K (D, T, K type)
201K 1807220 130 170 340 05D 5 600 200 17 0.1
221K 1987242 140 180 360 07D 10 1250 600 75 0.25
241K 2167264 150 200 395 10D 25 2500 1250 120 0.4
271K 2437297 175 225 455 14D 50 4500 2500 150 0.6
301K 2707330 195 250 505 20D 100 6500 4500 190 1
331K | 2977363 210 275 545 Varistor voltage: 820K ~ 182K (V type)
361K 324739 230 300 595 05D 5 800 400 22 0.1
391K 3517429 250 320 650 07D 10 1750 1200 100 0.25
431K 3877473 275 350 710 10D 25 3500 2500 150 0.4
471K 4237517 300 385 775 14D 50 6000 4500 200 0.6
511K 4597561 320 415 845 20D 100 10000 6500 250 1
531K | 4777583 330 435 875 Varistor voltage: 391K ~ 112K (J type)
561K 5047616 350 460 915 07D 10 1800 1250 120 0.25
621K 5587682 385 505 1025 10D 25 4000 3000 175 0.4
681K | 6127748 420 560 1120 14D 50 8000 6000 220 0.6
721K | 6487792 440 585 1180 20D 100 13000 8000 260 1
751K | 6757825 460 615 1240 Varistor voltage: 391K ~ 182K (Q type)
781K 7027858 485 640 1290 10D 25 4000 3000 175 0.4
821K 7387902 510 670 1355 14D 50 8000 6000 220 0.6
911K | 81971001 550 745 1500 20D 100 13000 8000 260 1
951K | 85571045 575 765 1570 Note:
102K | 90071100 625 825 1650 K type: General type (Voltage gradient: 260 V/mm)
112K | 99071210 680 895 1815 D type: Standard type (Voltage gradient 240 V/mm)
122K | 108071320 750 1060 2000 T type: Hi-temperature (125°C) type, based on D type
142K | 126071540 830 1140 2310 V type: Hi-energy type
162K | 144071760 940 1280 2640 J type: Withstanding surge type
182K | 162071980 1000 1465 2970 Q type: Appendix Q (IEC 60950-1, 6KV/3KA)
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4, BEARSHE
GENERAL CHARACTERISTIC
B 7FAR0HS 2.0, REACHR: R
Comply with rohs 2.0, reach, halogen-free available.
W =50
Safety certification
REEEE
memis — i CERTIFICATION RANGE
n:uuﬂ-r EEE:H Sy pp—— = s —
e cAF | APPROVAL STANDARD CERTIFICATE NO. | igi& B B ARSI
SPECS VARISTOR MAXIMUM CONTINUOUS
VOLTAGE OPERATING VOLTAGE A.C.
GB/T 10193-1997
B/ 10194-1997 €QC14001104814 07D 18V-820V 11VAC-510VAC
cac GB 4943.1-2011 CQC16001149384 10D 18V-1100V 11VAC-680VAC
6B 88982011 QC16001149385 14D 18V-1800V 11VAC-1000VAC
GB/T 10193-1997
GB/T 10194-1997 CQC16001149386 20D 18V-1800V 11VAC-1000VAC
07D 18V-820V 10VAC-510VAC
~ |EC 61051-1:2018 10D 18V-1100V 10VAC-680VAC
TUV SUD |IEC 61051-2:1991/A1:2009 | B 096835 000L%*
IEC 61051-2-2:1991 14D 18V-1800V 10VAC-1000VAC
20D 18V-1800V 10VAC-1000VAC
07D 18V-820V 11VAC-510VAC
UL 10D 18V-1100V 11VAC-680VAC
UL 1449 (4th edition) E485399
(clL) 14D 18V-1800V 11VAC-1000VAC
20D 18V-1800V 11VAC-1000VAC

*: 18V~360V is only applicable to GB/T 10193-1997, GB/T 10194-1997

*x: Additional test for 10D, 14D, 20D series: Annex Q of IEC 60950-1:2005/A2:2013, clause

60065:2014 and clause G.8.1 of IEC 62368-1:2018.

Il E2EA920D181KINFI BRI AR (L2

Typical 20D181K clamping voltage characteristic curve (for reference)

14.13 of IEC

EmEER e i SRR =,
LEAKAﬁﬁE?ﬁggéﬁf AREA CLAYPING VOLTAGE AREA
5000
Voltage
(V)
500 o
I
toer ] = i
i "—_
5 I
50
1uA 10pA 0. 1mA 1mA 10mA 0.1A 1A 10A 100A 1kA 10kA

Current
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W T{EREMRERMGR (R TE)

Operating temperature derating curve (see fig below)

< 2o TV 0 tvne P BUB5°C2125°ClEdn = 41002.5%/°C
§ % 100% b S D type: 85°C to 125°C derating factor: 2.5% per °C
=Ry D type: k5
= 7 80% Standard type
gH \ T type: =R AL
g 60% High temperature type
s \ Vtype: FEEER!
40% High energy type
\ \ J type: it RGE AR TR
20% Withstanding surge type
D type @ type: BiFAHY
0% - . Annex @ (IEC 60950-1, withstanding BkV/3kA
-40 U 40 85 125 150 combination wave testing) type
IR

Ambient temperature (°C)

i B EERMEERNEET(FEE. MEBRSR. fEMENEEEINE, FEIE2.5%/°C
\\5:‘/) Please note: rated characteristic includes maximum continuous operating voltage,

withstanding surge current, maximum energy and rated dissipation power, 2.5%/°C
radiirtinn

N BYEREEFRE

Temperature coefficient of varistor voltage:
W #EFERERHE

Storage temperature range:
W ESER

Insulation voltage:

5. RBEfRRE
DEFINITIONS
1) RREETFER: ERIERE2SCT, AFFEEmINTERERRE LR K TIAIESZEEE M {EVac (42
AR E/NVISS%) B LR BB E EUdC .
Maximum continuous operating voltage: maximum ac RMS voltage Uac or maximum dc voltage Udc
which can be applied continuously at a temperature of 25°C. Uac shall be a substantially
sinusoidal voltage (less than 5% total harmonic distortion).

2) BYERE: ERSEERNEEEERSER, BHERIMiRNEREREE,
Varistor voltage: dc voltage across the varistor when the dc reference current flows through
the varistor.

3) ZRBIKEER: E—ESEREE, SRS EZXINANAES/20 v sIKEEREEI0NR, BEEMREEETLL
BEiBE *m&{ﬁ%umml/loo

Nominal pulse current: it is a current peak value. It is pulsed 100 times with 8/20us pulse
current in 2 times per minute, and the varistor can pass 1/10 of the peak current.

4) MHIER: BRIEEEEXRGRMT, BYEEATEBEBIMEERE, EminERNERIEE.
Clamping voltage: refers to the voltage peak appearing between the two terminals of a
varistor when passing a nominal pulse current under standard atmospheric conditions.

5) MEEER: BHERRAFEBIRERINEEIRENRAERE.

Withstanding surge current: the maximum current value of each pulse of the specified waveform
that the varistor is allowed to pass.

6) BEEME: BEREHEMRSRKIEERTNEXREEIEREE, MRIEBEREME([ER10/1000 v sikE.
Maximum energy: the maximum single pulse energy of the specified waveform that can be
absorbed by the varistor. Unless otherwise specified, 10/1000us pulses should be used.

7) BEEIDFE: 25 CRUIRIBIRE TSR A OFFI0EE.

Rated power: the maximum allowable power dissipation of varistors at an ambient temperature
of 25°C.
IEEEJUIL 7_25 C:SZ%EZEEIJE{&IMF-F ﬁﬁﬂuﬂikgumlﬁgﬂth LLE@Z BHE‘%EF'E’JEE,UM

Leakage current: the current through the varistor at the maximum dc voltage applied at 25°C
or other specified temperature.

0 to -0.05 %/°C max.
-55°C~+125°C

2500V 60s (body Insulation)
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6. EEmmAmiS
PART NUMBER
RM 20 D 181 K E 1 1 E 100
5 ERER FoAR BEER RE FAEE fnEy e BEME FERIFIHE
Series Nominal Shape  Varistor Tolerance Lead Lead AR Coating =
diameter voltage spacing style Taping packing material Type and
or Lead length marking
(bulk)
FER as RENE
No. Field name Expression
1 75 m,@@%mﬁ
Series * Zn0 (Zinc oxide) Varistors
ZREER .
2 Nominal diameter 20: 20m
; iz -
Shape " Disc
[P ER .
4 Varistor voltage 181: 180V
> Tolerance K: 10%
6 mmﬁﬁ E: F=10mm
Lead spacing
, WE | EW
Lead style " Straight Leads
. . e BRI B . B, RL=20m
Taping packing or Lead }ﬁ:?:? " Bluk packing, Lead length (L)=24mm
. BiE L EAm)
Coating material " Epoxy (Blue)
sERIRIESS 1R, FTENZNRFSIR
10 Type and marking 100: standard type, printed ZNR trademark
EREZERERSE:

Common nominal diameters are: 5mm, 7mm, 10mm, 14mm, 20mm

ERARYERS:

Common varistor voltage are: 18V, 22V, 27V, 33V, 39V, 47V,
56V, 68V, 82V, 100V, 120V, 150V, 180V, 200V, 220V, 240V,
270V, 300V, 330V, 360V, 390V, 430V, 470V, 510V, 560V,
620V, 680V, 750V, 780V, 820V, 910V, 1000V, 1100V, 1200V,

1800V.

A RS E
LEAD STYLE DIAGRAM

Y A

STRAIGHT LEAD OUTSIDE KINK LEAD | VERTICAL KINK LEAD

i YL W]
TAPING PACKAGING DIAGRAM

sHEERSR
REEL PACKING

I [ 1 I AMMO PACKING
&= &= @H =
=1 HMESD FATH
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7. HIEEEEER

MEASUREMENT AND TESTING

R TRE,

B8y B IHAR B N IRIE IR TEST

If there is no special need, varistor measurement and testing should be conducted under
the following environmental conditions:

RE BERE KRES:
Temperature Relative humidity |Atmospheric pressure:
25°Cx5°C 30%~70% 86kpa~106kpa
R WERIEE Bk A
No. Item Specification Testing method
INERRZANIR B RRRERTERS,, RYTEiZEE | BEE RS /ER BRI EHRRERYTRE,.
SMERERR EHEMR. The varistors should be visually inspected for evidence
1 Appearance No marked defect on appearance form|of defect.
And dimension and dimensions are within specified| R~ FBiFE-ERAIE.
range. Dimensions should be measured with slide calipers.
5 =56 TN BfitaE.,
Marking To be easily legible. The capacitor should be visually inspected.
(FRRIE 58/20 v sHEBIRE B RIEINTE B ERESS | 1k
- R — L, EFREHIH EEAIEE,
3 Clami)qi]fga?/i%tage ITﬁEJEmEEiELEhe specified value A nominal pulse current of 8/20us waveform was applied
' to the varistor terminals and the clamping voltage peak
was tested.
BRI EETE ?ﬁFﬁEE’J%EL, & ISR RERI%
HHE TR BB E RS 5 | Hin
4 BHER EREESHEN. The varistor is fixed on the f1xture without rust, and
Varistor voltage [Within specified tolerance. the voltage of the varistor terminal is tested
according to the conditions specified in the "Data
sheet".
- : = EEEARISET, EAkHz. IVESEE TS,
5 caE RS (E Lo Measurement at 1kHz, 1V under standard atmospheric
Capacitance To meet the specified value. s
conditions
R=I=50 R I— ?_25 CH%E@}JD75%E{]E—*1§£EEUILEE , ﬁu%ﬂ;ﬁ%iﬁo
6 L I i REE(E s Apply a maximum continuous dc voltage of 75% to the
eakage current  [To meet the specified value. . o .
varistor at 25°C and measure its leakage current.
EeEE SREETEEREEmRs, By | E0/200 KT, MESERERNOREEGER, S
TR |6 SNBSS FEEHEERSR, BmREENEREA0s. .
Repetitiv |The varistor should have no Under 8/20ps waveform, the varistor was subjected to
EREE e pulse |breakdown or flashover during the 10 times of repetitive pulee current, and the impulses
, Ii;eulrsie current |test, and the appearance should not ggslaieﬁ}cm?; trleZicEaglggczlon. The interval between two
testing — tma_ve/ any mechanical damage ] P
stability | 7B ngﬁ FECERSE FIRiE2h, RIBERSY HERGrERESEHENLA T R E &SR (2nsa&10/1000 u s ) §97E
Square |BEE, EEEHRVIBENEVER/ 8, HEI=.
wave |HR10% The varistor is subjected to a square wave current
current |After the impulse, it should be impulse (2ms or 10/1000us), in any direction.
stored at room temperature for 2
hours. Measure the varistor £8/20 u SIIE T, EIBRENEIEESEIN VR R AIRE SR EE,
8 BRAIREER voltage. The rate of change should |FAEE=R.
Max pulse current |be less than 10% of the initial Under 8/20 us waveform, the varistor is subjected to a
value. max pulse current impulse, in any direction.
B, SEREHERSRNhAETE—R, ARESEEaEEH
5} Sr5L BX 3
ERBIE PR OIEE R meEsr . S5l 1mﬁ1ﬁa§§£%§§?§a;:¥$ﬂ:’§%f " F*?é% Ll
RS, S gy | MOEASES, B0 0L,
R First, the terminals of the varistor should be
9 ESE: g?:a\lzzg\tlitogrzgzglgrh?‘\{:sggver connected together. Then, a metal foil should be
Withstand voltage during the test, and the appearance c}osely wrapped around the body of the var.”istor to the
should not have' any mechanical dlstance of about 3 to éllmm from each termlna}. Ther.1,
damage the varistor should be inserted into a container filled
’ with metal balls of about 1mm diameter. Finally, 2500v
voltage is applied for 60 sec. Between the varisor lead
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Continued on the table
R EESIEE Bk HEBE
No. Item Specification Testing method
PR . — 7£10/1000 u ST T, BEIEIHSaEAZHIRKEEE.
= b E by ’
10 Maxﬁujtmﬁl;ir ITﬁEJEmEETEEchhe specified value The maximum energy that the varistor can absorb under
9y P ' the 10/1000us current wave.
SREAEIRR ETESE TR smaT, eI RMOBEEI00R, LN
Af’:r’* the test, the appearance of E2ESISRRNRAIERRIL,
(e ==l : ! The change of varistor voltage shall be measured after
11 the varistor should not have any
Impulse life mechanical damage. and the varistor the specified impulse current is applied 10000 times
voltage change Ea:ce should not continuously with the interval of 10 seconds at room
exceeg 10% 9 temperature.
ERIBRE2S C R EIMEENRE SRy, eSS LR
-~ . ~ HBRAFIIIER,
12 Rag‘i?mo_v'v_er ITﬁc;Em?;iEchhe specified value Maximum allowable average power dissipation when
P P ’ subjected to the stress of successive impulses and at
the temperature of 25°C.
N V.,
BHERREFE ‘ N ne7mt Vo % 1/B0% 100061
13 Temperature WEEETEE lF
coefficient of  |To meet the specified value. U, WLE25 CTRIBRSIEBEE, N2/285° CT AR ERE
varistor voltage Where VN1 is varistor voltage at 25°C and VN2 is
varistor voltage at 85°C
EEREEEESNARE, FRHEREEIERIYRT
. 10N(1. OnmBAREEA20N) EEE ], FIF10+ 17D,
i £ TR, R SRR, ; ’ , ,
14 Ter:;ﬁf{j%ifﬁle Lea% wﬁ%ﬁshgﬁu ?g nﬁgﬁe i)ﬁgo £ Fix the body of the varistor and apply a tensile weight
strength Varistor should not be broken ' gradually to each lead wire in the radial direction of
g ! the capacitor up to 10N (1.0mm lead wire diameter is
20N) and keep it for 10*1 s.
[ E R SR EREON (1. ONmBARE IR A10N) R, A2
INERFTRRO0° , SAERIERIFIRAIE,; HEERITEER0°,
N BER, Eir—Rr2-310iE,
B PAZK 13 JHE o ! . .
15 Te;Tn-ﬁffigefﬁng Lea% wﬁfﬁ;hlj%?g nﬁ%ﬁe i)ﬁﬁof £ Each lead wire should be subjected to 5N (1.0mm lead
strength Varistor should not be broken ' wire diameter is 10N) weight and then a 90° bend, at
9 ’ the point of egress, in one direction, return to
original position, and then apply a 90° bend in the
opposite direction at the rate of one bend in 2 to 3 s.
NN . = R ERSAIERSNIER 210, 58088, BANRERER
E14E A% =441 21 B N=p = ’
BIEE3/ A ERI IR o o o
AR N . . The lead wire of a varistor should be dipped into
16 Solderability of tﬁ??o\'g;rio::gﬁldogetﬁggi;:g with molten solder for 2+0.5 s. The depth of immersion is
leads direction overg3/4 of the up to about 1.5 to 2.0mm from the root of lead wires.
. ) . ) I2SEEER: 245+5°C
circumferential direction. Temp. of solder: 245+5°C
A -EE'
?jh ;g Bﬁﬁﬁiﬁiﬁfﬁgﬁm BB N\ELIRERL. 5-2. 0nmER. $738/8260+ 5°C3REH
T POERRHATIRENY ¢ |0+15. SEle, BHUEEESATIEE,
[myeteze= : ! The lead wires should be immersed in solder of 260+5°C
17 the varistor should not have any
Soldering effect mechanical damage. and the varistor up to 1.5 to 2.0mm from the root of terminal for
voltage change Ea:ce should not 10+1.0 s. After the test, the varistor should recover
exceeg % g at room temperature for 2h.
1 BBy EE IE e B AR R SR R B RS E RSB 5 10-55Hz . 4EHRIE
AESEBREER MRS I |51, 5nm, FRENFE10HZZIS5Hz, AEEEIEI10Hz, KE—DiE.
1B, BYERSUERIEER% HERSRINENGE, W/ NFEEEEE S ERE=IR.
8 After the test, the appearance of |The varistor should be firmly soldered to the
18 Vibration resistance the varistor should not have any supporting lead wire and vibrated at a frequency range
mechanical damage, and the varistor|of 10 to 55Hz, 1.5mm in total amplitude, with about a 1
voltage change rate should not minute rate of vibration change from 10Hz to 55Hz and
exceed 5%. back to 10Hz. Apply for a total of 6h., 2h each in 3
mutually perpendicular directions.
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Continued on the table
o EESIEE K HEBE
No. Item Specification Testing method
BB BREEIRE MRS I | B EESERFTERESI0£2°C, HHEER0%-SHEET
B, BYEREEAREERLI0% MENNERKIE AR FEEE500 + 12/)\iFo
filmans After the test, the appearance of |Apply the max continuous operating ac voltage for
19 IR E=1R the varistor should not have any 50012 h. At 40%2°C in 90% to 95% relative humidity.

Humidity loading mechanical damage, and the varistor

voltage change rate should not
exceed 10%.

ESAERE, FHEIEEEEER MRS\,
After the test, the varistor should recover at room
temperature for 2h.

AERERERRINE A EE TN
BS, BYERSERAEREIA0%

4R RN EE R RS E NN
1000i 12/\F5,
The maximum continuous ac voltage should be applied to

pr——
ERMERE,

HEREELERET

Passive flammability |self-extinguishing within 30 s

after removing the needle flame.

="
. RIRAR After the test, the appearance of the varistor and stored at a maximum operating
20 High temperature |the varistor should not have any
loading mechanical damage, and the varistor temperature of 1000 *12 h
: ERAETRIE, EBEIEIESEEEIR TIRE2\S.
voltage change rate should not
After the test, the varistor should recover at room
exceed 10%.
temperature for 2 h.
REE BRI MRE TR EETIRIR
Temperature cycling shall be measured in the following
Hﬁ%@@%mﬁﬁﬁTﬁﬁEﬂﬁw test.
B8, BYEBSHWERAIERIB10% Step Temperature Time
N After the test, the appearance of 1 -40+2°C 30min
BEEE . :
21 Temperature cycle the varistor should not have any 2 +125+2°C 30min
P 4 mechanical damage, and the varistor [EEREL: 5K
voltage change rate should not Cycle numbers: 5 cycles
exceed 10% HERERE, SRR TIRE2/ME.
After the test, the varistor should recover at room
temperature for 2 h.
N IEC 60695-11-5]¥3MOViEE o B
IABRIEE30TOP, MRS TEAE S &[& . JE#IMOViEES ﬁ%k@ﬁ SKIEHENNER LS
RELSAILE The burning of the sample shall be SRR AYAIE, HEIRSRESSE
22 - The MOV shall be subjected to the needle-flame test of

[IEC 60695-11-5]. The needle-flame application shall be

on the side surface of the samples for 5 s.

X"

EtaniA
MARKING DESCRIPTION

RNEHE

Company trademark

ERRIREE:

Dersonic's trademark:

BB ERERAE

Fh=t
5SS

Ee

S BTN AERHES

Varistor specifications, ex.:

GWw

ZNR
7NRC

20,
DI
511,
KI

Nominal chip diameter 20mm

disc chip,

varistor voltage 510V (51X101)
varistor voltage tolerance *10%

Safety certification marking

Production cycle and internal identification code, ex.:

—— .

RIS

Production ID
D
T
v,

Standard type;
Hi-temperature (125°C) type;
Hi-energy type;

K, General type

EEFH LEBHD

Production year Production month
A, 2020 1, Jan. ; 2, Feb.;
B, 2021 :
: 9, Sept.; 0, Oct.;
Z, 2045 N, Nov.; D, Dec.
A, 2046

J,
Q

Withstanding surge type (07D, 2.5kV/40 times; 10D, 4kV/40 times);
Appendix Q (IEC 60950-1, 6KV/3KA) type
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9, REeFEEHIF
SAFETY PRECAUTIONS

fEFREREIEE RSN, B EREEEIRME ( RERETPIITEL. RIE. SRGH. SRIFHS ) BEEER, AITTRESIEICE. B8, EE. LUKk
B,
In case that a varistor is used, if an abnormality takes place because of peripheral conditions of the varistor(material,
environments, power source conditions, circuit conditions, etc. In equipment design), fire, electric shock, burn, or product
failure may be occur
TR AERSHNEREIEEE, FREERERTHER. IHRREEEHRS, FRERATHEEIPIE.
The precautions for this product are described below; understand the content thoroughly before usage. For more questions
contact us.

9.1. EEBETEE
Precautions to be strictly observed

9.1.1. ZETEMREED
Confirmation of performance ratings

ETEYERSNENEETFER, MEEER. RAKEME. RESH. EENENMERESESHETHRIRE, TREHEENER

Use the varistor within its rated range of performance such as the maximum continuous operating voltage, withstanding surge
current, maximum energy, impulse life, rated power and operating temperature range.

BUHREEHEFR, SEnEREERRRS, BRTH, BEYS EERERREERENX.

If used outside the range, the varistor can be degrade and have element fracture, which may result in smoking and ignition.

9.1.2. HBGEIESHE, HRANTHE
To avoid accidents due to unexpected phenomena, take the following measures

[EEEIEEEESIENT |, WRRHIRRREL, EtERESERINREETIINE.

In the event of fracture of the varistor, its pieces may scatter; hence, put the case or cover of the set product in place.
EOREEARYE ( ERER. SIESHYE ) L. SEAEG, BERNRIEREIINE.

Do not install the varistor near combustible substances (polyvinyl chloride wires, resin moldings, etc.). If it’ s difficult
to do, install a nonflammable cover

3) 4RMEFER
Across—-the-line use

1R EREERRS, GIRIAAEER B BB R BE SR .
When the varistor is used across a line, put a current fuse in series with the varistor

4) 4R-HeREEER
Use between line to ground

a) 4R -MhRfERN, ESEIRREISESELEINEE, BRI 2IRE, TS EEERE/NEERIEEERREN .
If the case that the varistor is used between a line to the ground, the short circuit of the varistor may not blow the
current fuse because of grounding resistance, which may cause smoking and ignition of the varistors exterior resin

Bl EAER, BEERNREREHRS. EREHESE, AESERRSGERERRGREMER.
As the measure agalnst 1t, install an earth leakage breaker on the power supply side of the varistor position. If no
earth leakage breaker is installed, use a thermal fuse together with a current fuse in series

b) EFEIMEEEIMEFEREEERES, B EESERISFERERR, MRS Ep e 7EA SRS,
If the case that the varistor is used between a live parts to metal case, an electric shock may develop at a shortcircuit
of the varistor; hence, ground the metal case to the ground or keep it from the human body.

9.2. (FRIE=IE
Application notes

9.2.1. FETYISEIE, naeEEEeEEESmEaS EEHE

Pay attention to the following items to avoid the shortened life and failure of the varistor
(GG

Circuit conditions

a) EENEHEEENEEEXNEERNEETFEREZ .

Select a varistor of which the maximum voltage including fluctuations in source voltage allows for the maximum
permissible circuit voltage.

b) EEMRMEEINRIER ( FEiNat Rt AR ERNRy ) , ABIREEEERIEREIIER.
In cases that surges are intermittently applied at short intervals (for example, in case that the voltage of the noise
simulator test is implemented etc.), do not let them exceed the varistors rated power

c) ETEEERRRE, BRBRIIEEERIR
Select a varistor recommended in table 1

O #FEER
Across—the-line use

BiE=GERSEB S MENATATE. SRGMPHEER. PHEIE. SENHENER THRMEENLRS, HEMERSE
B EF, IREFERRLIPIES * ERRESR.
If possible, use a part no. Marked with s in case of voltage temporarily rises load unbalance of separately-wired
loads, short between hot and neutral-line, open of neutral line in single-phase-three-wired system, and due to
resonance at switching for a capacitive, inductive load.
@ #R-HREEHER

Used between line to ground

HIRKERE, HMEEBAG T, lltt, us{ﬁﬁﬁﬂﬁﬁ,@l*ﬁ%ﬂﬁé%iﬂsﬁe
Use a different part no. From “across-the-line use” as table 1, because of raising voltage in case of “line to
ground fault” .

1

-

2

—

iy
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Table 1 - example of varistor application
b=l HREIER #R-tthfsE
Type Across-the-line use Use between line to ground
=4 Lo—oro
~ Protected
(:?\ 2 L EEE\DE;;L
2~ Protected No-
§ r::n Equipment oo Fase
r||> +En N oro Thermal Fuse
o =i} ore Fuse  CZ3 MOV A MOVt
% % A Mov2
o -
g &
a ia oo
o &=
g = . 0 o
3 Protecti
-r% :('3 o° Eé&:r;efm
W r:‘: q Protected ﬁ
o ||| o Equipment oo
3 ﬁ
w
o oo ere Fuse
oo Thermal Fuse
Fuse CZ3 MOV3 =5 Mov3
T 43 MOv4
MOV BREE [ERERER MOV BREE [EEER
Source voltage Varistor Source voltage Varistor
AC100V 201 ™ 361%% AC100V 471, 511, 6213,
@Eﬂ S{if=] AC120V 241 ~ 431% AC220V 821k sk, 182k k%
EREUEE(|
Example of MOV1 AC200V 431 7 561 MOV2 AC230V 511, 6213%,
varistor Mov3 AC220V 471 ~ 621% Mov4 AC240V 821 sk, 1823k sk
AC240V 511 ~ 6213k
AC380V 1123 3%
AC380V 821 1823% 3k %
uﬁﬁﬁﬂgiﬁ%éﬁﬁ‘ﬁ%ﬁ (DC500V ) B§, FEfEFARITHEBINES « L NEMRER. FRANTSHRESMEEEBNENEREERR, T—&
BERIZET, SRR EEENSEE EIT.
Use a varistor marked with sk in table 1, in case of the insulation resistance test (500Vdc) for equipment. When
using a part of the varistor voltage that the insulation efficiency examination can not be cleared, there is a case
where the varistor can be done by removing it from the circuit depending on the circuit condition.
EATRRBHMTEEER ( ACLOOOVERACI200V ) B, FEFERAFRLTHBANES * *+ * NERRSE.
Use a varistor marked with k3 in table 1, in case of the withstanding voltage test (1000Vac or 1200Vac) for
equipment.
d) BARERRAA

Concerning current fuse

@ Fﬁﬁﬁrﬁﬂ%mﬁ@%um
BE.
We recommend selecting a varistor and the rated current of a current fuse as follows.
there is no danger if the varistor mounted on the equipment breaks

(RIBAGHIRERE —RRIEBIR TRETERE. Wb, ERFR, EERERMEER, BIHRBERTRELR

=
B,

Finally, please be sure that

HRi&specs 05D 07D 10D 14D 20D
KB B
RigkERERE <2A <5A <5A <10A <10A
Fuse rated current

Q@ (RIGHAIBNEBIERSIER1IZF.

The recommended fuse position is shown in table 1

BE RS
Concerning thermal fuse

HGEEBIE E AR ER IR (RIRAE RS, (EE IR A REREARESBIFAIRR .
Set a thermal fuse to get high thermal conductivity with varistor

9.2.2. FARE
Operating environments

1) BB BRI EEIMER.
The varistor is designed to be used indoors. Do not use it exposed outdoors
2) ARIERRCESTRAT. BRI R ERE R RESENIBAER.
Do not use the varistor in places exposed to temperatures beyond the operating temperature range, such as places exposed to
sunlight and vicinities of heating equipment.
3) AATEMM. 5. BRERNSGER.
Do not use the varistor in places exposed to high temperatures and high humidity, such as places exposed directly to rain,

. .
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4) FRTEMER S RS BB AR AR S S RS T RAIRIR P

Do not use the varistor in dusty and salty places and atmospheres polluted by corrosive gases

9.2.3. INTI&4
Processing conditions

1) AAIRATREEEYNEERIIES(RAE ( REE]. WS ) &7 %.

Do not wash the varistor by such solvents (thinner

2) ARIFENATREEESMNE BRI S T W IR E R . B,

Do not apply a strong vibration or shock (by falling, etc) to the varistor

acetone, etc) as its exterior resin deteriorates

3) SESEERETHIEEE ( 2 EER ) iF, TR ENEERESATEE.

When coating the varistor with resin (including molding),

4) EREUEIEERIMNE B IEFIRYS [AREB A A T aR I s I .
Do not bend the varistor lead wires at the position close to its varistor exterior resin, or apply external force to the

position.

do not use such resin.

5) 1250, BENTRETEST. BRTSERES BRI R MEESE A,

When soldering the varistor lead wires, follow the recommended conditions and do not melt the solder and insulating materials

constituting the varistor

IBELR
Soldering method

HEBIRE
Recommended condition

EERER
Attention item

RIEE

Flow soldering

260°C, 10FLAMA
260°C, within 10 sec

SI4RELIAR B EIS G E R
Lead wires type is not reflow soldering

BRSNS TR,
For use other than the

BRFIRBETHER.

above conditions, please the client to confirm.

EIRIETURIRT, BER/E350°c AT, BRHEHIESTLIAN.
Only 1 times rework, soldering iron temperature should not exceed 350°c and should not be
applied for more than 5 sec.

W EREIR IR

Soldering temperature-time profile to recommend

mE

Temperature (°C)

9.2.4. REARE
Long-term storage

b3
Soldering
A #EN
Preheating Cooling

iRE: BIREN30C
Temperature: Room temp. to 130°C
BE]: 12085 ELP9

Time: 120 sec max

LD
Gradual coaling

v
260°CLAA.

NF108
260°C max, 10 sec max

B8]
Time (sec)

1) BYERSAARFEDR. SR5H. RESMERW AT, BETSWRHLIT, REHRBLIE,

Do not store the varistor under high temperature and high humidity. Store it at a temperature up to 40 °C and at humidity
below 75% RH, and use it within 1 year

REBGRE (1FULE) i, ERERE

REmATATIRME .

, cracking to its exterior resin and element may

Before using the varistor that has been stored for a long period (1 years or longer), confirm the solderability.

2) FAIRFERMMERE (RUE. EmER.

SR. a8F) REF.

Avoid atmospheres full of corrosive gases (hydrogen sulfide, sulfurous acid, chlorine, ammonia, etc).

3) REBFEREES. BES.

Avoid direct sunlight and dew condensation.

9.3. R

Notices

TSR ERBEATRE ( MEMARME.

BERET ) B, BEAERASRSAERIRIRERESEREE.

In cases that the varistor is used in equipment (aerospace equipment, medical equipment, etc) requiring extremely high
reliability, ask us for a selection of part no., and protection coordination, etc in advance.

ERRRERRIEE

FCEERIRESTIRE, WHIENHRERER, AN ETEE.

Note that we do not take any responsibility for faults and abnormalities resulting from the use not in conformity with the
contents of entries in the delivery specification.

HERFERBEREENESE 7. BRRENRASFITENERN, TTHEHByERREN. BhEEIERREL, JIENEETHRERR

g TS ERE.

There is a possibility that the varistor will unexpectedly cause smoke or ignite because of an abnormal rise of the circuit
voltage and invasion of excessive surge. To prevent that accident from spreading over the equipment and not to expand the
damage, use multiplex protection such as the adoption of frame-retardant materials for housing parts and structural parts
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Vertical kink lead
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Vertical kink lead

#mERDOC NO. :

AR

Inside kink lead

A

Inside kink lead

FLEE(PO) BRSTA4REERE (P) 1512, 7mm

SNER

SR

Qutside kink lead

Outside kink lead

A

12.7mm by feed hole pitch (P0) and components pitch (P)

=

A

Feed hole pitch (PO) with 12.7mm and components pitch (P) with 25.4mm

or, 15.0mm by feed hole pitch (P0) and components pitch (P)

=&, FLEE(PO)ER TIHEEERE(P)1YA&15. Omm
FLEE(PO)&12. 7mm, JT4TEIEEER(P) A25. 4mm

7]

W2

Y

o=

A

Y

3

HH

Straight lead

t2

4

.

B

cl
|
i H1
N ‘Bd

Straight lead

F

Tt m It &

PO

BRI EEE eR R AR

=)

E

P

P1

Method 2

L=

4

| 12
E e Y %ﬂ

AS,

Height of kink < >0 max
BERNRE
Coating rundown on leads ¢ 3.0 max
BIRE
Snipped length L 11.0 max
WHHREERE (28R)
Total tape, tape and lead wire © 1.9 max
WEEE
Total tape thickness| t 0.9 max
ERFLER
+
Feed hole diameter| Do 4.0 +0.3
THHESE
Component height HL 40.0 max
e
— Ny— \ . *0.
: TUE R A OIS E Kink lead type HO 16.0 0.5
Height of component from S X
+
tape center| Straight lead H 18.0 A.u
§M<cm
BERIE
Hold-down tape position W2 3.0 max
Uiz +0.75
Hole position W1 9.0 -0.5
BEE )
Hold-down tape width Wo 7.0 min
wrE +1.0
Tape width W 18.0 -0.5
BEER .
Lead wire diameter ®d ! +0.1
UW“_"V_.N_.NWHH_&#_WWJHMMW P2 6.35| 7.5 | —— | —— +1.3
Hole center to component center
YT =
TR AL BB P1 3.85|3.75|3.85| 7.7 +0.7
Feed center to lead
FLEE
+
Feed hole pitch PO 12.7 |15.0 | 12.7 | 12.7 +0.3
uiﬂmmmp.n"mmm P 12.7 |15.0 | 25.4 | 25.4 +1.0
Component pitch
[ N
Lead to Lead distance F 7.5 17.5110.0) *0.8
BR— | pRo
EE KE Method 1 | Method 2 ;e
Item Symbol fEHE Tolerance
Specifications

APPROVAL SPECIFICATION FOR VARISTORS

TAPING SPECIFICATIONS

HREIE
B 75— Method 1

10.
w1

B 5=

Ezbeanscuni




