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1. #igE D T

DATA SHEET

ABERER: BB
Body color: Blue
BHE: RERHE (U4 V-0)
Coating: Epoxy resin (UL94 V-0)

Max continuous operating voltage

B CPIR
Lead wire: CP wire
Ep=: ZNR
Marking: 10D241K
F v c?ﬂusﬁﬁ?‘iﬂi’
« *kD
F1
RIS RM10D241KD17E100
Part number
EERR
Customer P/N (2974812
BRXEET(FER AC150V (max)

DC200V (max)

[BE4EERE, VN
Varistor voltage, VN

240V*=10% @ 1mA 30ms

ZRERE SR, Ip

Nominal pulse current, Ip

25A @ 8/20 s

RAIHIER, VC
Maximum clamping voltage, VC

395V (max) @ Ip

BAIKEER 2500A (1 time) @ 8/20us
i . Maximum pulse current 1250A (2 times) @ 8/20us (5 minute interval)
Withstanding . i 750A (10 times), @ 8/20us (90 sec. interval)
Repetitive pulse current
surge current P
BHESD . .
Inpulse Life 120A (10 000 times) @ 8/20us (10 sec. interval)
= v PN A—N
A SRE R 35] @ 10/1000 s
Maximum energy
BRI
Rated power 0.4W
BRARER
Maximum leakage current 20LA @ 75% Vy
= == i—=N
. EARSE 420pF @ 1kHz 1.0Vrms
Maximum capacitance
N =
) I1’EIE|1J§§AB- _400c~+850(:
Operating temperature range
D (Diameter) 12.5mm max

T (Thickness)

3. 1mm=*0. 8mm

H (Heitht)

16.5mm max

R< F (Lead spacing)

7.5mm=*1. 2mm

Dimensions
F1 (Lead malposed spacing)

1. 7mm=£0. 5mm

L (Lead length)

4.5mm=0. 5mm

gd (Lead diameter)

0.75mm=0. 10mm
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2. HEA
INTRODUCTION

Ry EEE—EREE T —ENERRG M EERSER LN ER-ERF EIER.

A varistor has the volt-ampere characteristics in which current suddenly starts to flow

through the device at a certain voltage.

13‘&}51 EFERIER: (REASFRETNEF TS RZBEENE, WTEMR, EBEERILETE
BERTEREFR. E68E(IMEERLIs: BIKEERVSTIRNZSRE) EINESE LR, IKESER

(Is ) PRHIIcE BRI EEAIRFIERVcZ A,

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.

Rl R \oktage Voltage
Pulse impedance (Zs) Lightning voltage

: A BER
R e [E&] ?ﬁ
Power (S mpse | Circuit ) .
supply : Varistor | to be |::> Clamping voltage by varistor
H "/ protected
BioA B | o

Pulse current (1s) Time Time

[R50 EERE 2R ¥ ARE AV IR UL
PULSE ABSORPTION BY VARISTOR
HEAERFEIT AR TENATRERE:
The relation can be expressed by the equations as follows:
Vs=IsXZs+\c

Vc=Vs-Is XZs
RBVsiEARVc, IEERISTLABLUATATKE

The pulse current Is are easily obtained by the following equation because of Vs much
laraer than Vc.
Is=Vs—+7s

FrA, ARAEZEBRAREANREEZE, SEIULRIGEIARIKESERMEER.

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.
HRIRKNEEEBNESRINELFYE, BYEETIEESNIRESF5F-

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.

&R
APPLICATION
B HEETER: BERK. SElRm. RemE. BEaF

Consumer electronics products: television, audio output device, safety plug, STB etc.

W THEER: BE. ¥EuH. 588, SHHE. SREGR. —BRREK. BEisifREE
Industrial products: motor, semiconductor component, relay, electromagnetic switch, power
circuit, three-phase rectifier circuit, automatic control circuit etc.

B BERE: SR, BEK. RS

Communication equipment: Telephone, facsimile, exchanger etc.

W i BN, FEres. IR, #Biss. ER. ERERSEE
Computer: computer, displayer, printer, scanner, power supply, adapter etc.

B SEEFER
Automotive electronics products

EREE
APPLICATIONS SCOPE
FEME g
Recommended Applications Specifications
05D180K | 07D180K | 10D180K | 14D180K | 20D180K
FAIRMREEEEES, tNFAR(REIEaEs 4 JREEEFEL. DC48V| 05D220K | 07D220K | 10D220K | 14D220K | 20D220K

IATRIAEESESEERRE . 5% EQEEEQﬁ%~ {7EIEES| 05D270K | 07D270K | 10D270K | 14D270K | 20D270K

For the low voltage circuit, Such as for the protection| 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

FREEE, DC48ViB(SEILES: 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

FARSACIO0VARERARRE (AIB A)
AC100V line-line applications (Japan etc.)

FARSACI00™120VARERARE (MBI A, 3EEISS)
AC100V~120V, line-line applications (Japan, US etc.)

FARRACL00™120VARERARR, FARSEEAE (FEET250VABLEAHTAIEL)| 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

FARRAC2A0VARERARRS . 4REAAIMBRS (QNZEEE., 8iH<5)| 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

FARSAC200~220VARERARME] . 4REEXHbBRT
AC200V~220V, line-line and line-ground applications

FARSAC3B0VARERARME] . 4REE iR
AC380V, line-line and line-ground applications

FERRACALSVARERARRS), AREEKIHBR]

AC415V, line-line and line-ground applications 10D9LIK | 14D91IK | 20D911K

10D102K 14D102K | 20D102K

FERRACAB0VARERARME . 4RER KB 100110k | 14D112K | 20D112K

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

FERRARER KBRS (FEESACL200V B RIE,) 14D162K | 20D162K

line-ground applications (for AC1200V withstanding test) 14D182K | 20D182K
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4. BRI
GENERAL CHARACTERISTIC
B R
Characteristic sheet
Sym———— = — T=ex Ea
V?;i:;o V?;SSE voltage Vo({\;cg)ge N jffal cu(rIrpe)nt ithstan 1ng impulse curren Rated
voltage (€ 1nd) AC bc @Ip 8/20us diameter | @ 8/20u's 8/20us Power
Vv v Vv V max A 1 time ‘ 2 times ‘104 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 3247396 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 15000 10000 400 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 300 1
951K | 85571045 575 765 1570 Note:
102K | 90071100 625 825 1650 K type: General type
112K | 99071210 680 895 1815 D type: Standard type
122K | 108071320 750 1060 2000 T type: Hi-temperature (125°C) type, based on D type
142K | 126071540 880 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, BRI
GENERAL CHARACTERISTIC
B ZF5RoHS 2.0, REACHRZERY
Comply with rohs 2.0, reach, halogen-free available.
B LAERE
Safety certification
RRaEtE
RS spsmim CERTIFICATION RANGE
CERTIFICATE GBI IR B EE BRKEEZREE
APPROVAL STANDARD CERTIFICATE NO. iEE L0
AUTHORITY SPECS VARISTOR MAXIMUM CONTINUOUS
VOLTAGE OPERATING VOLTAGE A.C.
GB/T 10193-1997
@/T 10194-1997 €QC14001104814 07D 18V-820V 11VAC-510VAC
cQC GB 4943.1-2011 €QC16001149384 10D 18V-1100Vx 11VAC-680VAC
GB 8898-2011
@B/T 10193-1967 €QC16001149385 14D 18V-1800Vx 11VAC-1000VAC
GB/T 10194-1997 €QC16001149386 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 0001+*
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
*+: Additional test for 10D, 14D, 20D series: Annex Q of IEC 60950-1:2005/A2:2013, clause 14.13 of IEC
60065:2014 and clause G.8.1 of IEC 62368-1:2018.

W S22I0910D241K NI BEEF L EAR (1 2%)

Typical 10D241K clamping voltage characteristic curve (for reference)

RERED HFISBRE,

LEAKAGE CURRENT AREA CLAMPING VOLTAGE AREA |

1000 |
Voltagq
(v I
]
= = I
= /——-
il
100
10 1pyA 10pA 0.1mA 1mA 10mA 0.1A 1A 10A 100A 1kA 10kA

Current
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B T{ERERFERHER (R TE)

Operating temperature derating curve (see fig below)

T 120% TUTo T | ARSI/ 125 R R S 2 5T
2 #E b D type: 85°C to 125°C derating factor: 2.5% per °C
z,ﬂg 100% » ¢ *P
= B D type: oA
27 80% Standard type
g \ T type: HiRHE
= 60% ngh  temperature type
= \ V type: 75 BEEY

40% High ener‘qy type

\ \ J type: T RS o o A
20% Withstanding surge type
D type 0 type: fffR0H
0% - Annex Q (IEC 60950-1, withstanding BkV/3kA

-40 0 40 85 125 150 combination wave testing) type
ERE

Ambient temperature (°C)
I BEER ECHUHEERXNEETFER, MERER. scEMEREEEINR, MEiE2.5%/°C
\\\:‘/} Please note: rated characteristic includes maximum continuous operating voltage,

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

B BYERREFES

Temperature coefficient of varistor voltage:
B #FEAEHE

Storage temperature range:

Insulation voltage:

5. ZrfEE
DEFINITIONS
1) EREETFER: ERIBAE2SCT, AFEERIITTEEES CAIRAKTIEIEZERER{EVac (48
IRE/INVISS% ) Bk B BB 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).

) BYERE: ERSEERMERHERSEN, BYEREMRINEREREE.
Varistor voltage: dc voltage across the varistor when the dc reference current flows through
the varistor.

3) EEIMEER: E—EEREE, BRUESEIRNATAES/20 v siHESREEI00K, EHEHRSETLIE
BREXIEEERIVL/10.

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) HIER: RISEEEARKET, BERETERERBIESERE, EMminERNERIEE.
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.

) IEEER: BYEEEAFERIRE RTINS ERENRKERE.

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

6) BEEME: BEREEEERIIEERFNRAEREIEREE, MRIESEHREMREFERL0/1000 p sPKE.
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) REREINFE: 7225 CHUIRIZIRE AR K SEFIN4E.

Rated power: the maximum allowable power dissipation of varistors at an ambient temperature
of 25°C.

)ﬁi%lﬁ 7_25 CI}Z%%EE’JEﬁEmF“F E‘@BDH‘?{EWEI@%, @j@@gﬂzéﬁﬂﬂﬁqﬂm%umo
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. EmimiS

PART NUMBER
RM 10 D 241 K D 1 7 E 100
7 ERER iz B ERE RE FEE sy wmreaEE BEME HEIFNE
Series Nominal Shape  Varistor Tolerance Lead Lead EEEERIR Coating ER
diameter voltage spacing style Taping packing material Type and
or Lead length marking
(bulk)
i & FENE
No. Field name Expression
1 =] RM: R ERES
Series * Zn0 (Zinc oxide) Varistors
EEER .
2 Nominal diameter 10: 10mm
3 Fak D: (5157
Shape " Disc
BHER .
4 Varistor voltage 241: 240V
> Tolerance K: 108
6 m$EE D: F=7.5mm
Lead spacing
7 sy I_Em
Lead style ' Straight Leads
Pt b R
. . | BuFEEe, MR(L)=4.5mm
8 Taping packing or Lead }EB%E? 7: Bluk packing, Lead length (L)=4.5mm
0 CEZI-(N = (0
Coating material " Epoxy (Blue)
KERIFESS 1EAERY, $TENZNRFSHE
10 Type and marking 100: standard type, printed ZNR trademark
EREEEERE:

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

EREBYERE:

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.

AR E
LEAD STYLE DIAGRAM

Y A

oL :
- - am
B SN Fi7H

STRAIGHT LEAD OUTSIDE KINK LEAD | VERTICAL KINK LEAD

mEBESIUREE
TAPING PACKAGING DIAGRAM

SEEER
REEL PACKING

iTEekE
AMMO PACKING

1

) /-
[ — 7
e —— i
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;IE\J E-Eﬁi;itll‘

MEASUREMENT AND TESTING

JIEEESS S

PR,

B EIERR A T IREIRY TEST

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

BE BERE ARES:
Temperature Relative humidity |Atmospheric pressure:
25°C*5°C 30%~70% 86kpa~106kpa
AR ERIEE 2K BT
No. Item Specification Testing method
MRS B IRRENEEL, RYTIZE BN EiEES /AR BRI E AR,
HMEREAR B 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 FHEFE-EREIE.
range. Dimensions should be measured with slide calipers.
, 125 A, EiRiaE.
Marking To be easily legible. The capacitor should be visually inspected.
(FRRRZE8/20 u sSHIEREIRKE B RbENNTE R B = E S5 | Hir
5 MHEE R £, AEAEIHEEOGE. .
Clamping voltage |To meet the specified value. pu s€ currgnt of 8/20us waveform was applied
to the varistor terminals and the clamping voltage peak
was tested.
EERHEREEEEESMNRE L, & “RgR" REE
{HHEf TR e ERES 5 | Hin B .
4 B ER TR EEHEN. The varistor is fixed on the fixture 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".
e N ~ EEERRIZET, FRkHz, VANSBETRIR.
5 i I e Measurement at 1kHz, 1V under standard atmospheric
Capacitance To meet the specified value. s
conditions
R=IEER > = 7_25 CH#E@JWS%E'JﬁijCl_QfEmu%@, ;QJ ,\l %lﬁo
6 L R RS 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.
EiEE [HEE B, B 1£8/20 u ST, B '&_ﬂl/ EIEESIENNIOXEEIREER, SE
w42 SNEAESLARIEE FEEHEESR, 1EmREEIEEEDs,
= h ; Under 8/20us waveform, the varistor was subjected to
Repetitiv|The varistor should have no i =" X
@mu@% e pulse |breakdown or flashover during the 10 tlmeg of r"epetltlvg pulge curren‘F, and the impulses
EtE current |test, and the appearance should not was 5 tlmgs in each direction. The interval between two
7 Impu}se have any mechanical damage adjacent impulses was 90 s.
sility | B (e, PR TYREN, BN sy E CrsaE10/10004 5
Square |EE, EEEERVIAENEWERRE 8, s,
wave 5’310% 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 1£8/20 u SiFFE T, HIESSEESEEINUARAINE S REE,
8 BAIKEER voltage. The rate of change should |FH#EHEE=.
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.
EJT, 79 =]
%mﬁﬁﬁ¥&mm%$§,§§%7@ mﬁﬁkmgﬁwﬁ
HEABEFENEESEES. B,  InSERNSSETS, REMEI2S00VIEEE.
BO4REIRS:, 9#&%?@%&{?&%&2};{5 First, the terminals of the varistor should be
T The varistor should have no connected together. Then, a metal foil should be
9 Withstand voltage breakdown, arcing or flashover closely wrapped around the body of the varistor to the
during the test, and the appearance|distance of about 3 to 4mm from each terminal. Then,
should not have any mechanical the varistor should be inserted into a container filled
damage. with metal balls of about 1mm diameter. Finally, 2500v
voltage is applied for 60 sec. Between the varisor lead
arac nd mat~al khall
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Continued on the table
AR HERIEE K HEE
No. Item Specification Testing method
o . — 7£10/1000 u SEBFTE T, EBIEIEESARAZHNRAREE.
= b E <
10 Maxﬁujcmﬁl;ir fﬁ%ﬁi?ﬁe specified value The maximum energy that the varistor can absorb under
y P ) the 10/1000p s current wave.
ARG TS SR P BOLINR =T, IR BB EEI000K, 1
E ) 122 U o P kRS
PN After the test, the appearance of B2 SRR PRAIERS T
BHEED . 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 ?a:ce should not continuously with the interval of 10 seconds at room
exceeg 10% 9 temperature.
ERERE2S R EINEEIE Sy, BEEEEERLAFER
TR N - RIRATIINER,
12 Rﬁi?moir zﬁimgiffcghe specified value Maximum allowable average power dissipation when
P P ! subjected to the stress of successive impulses and at
the temperature of 25°C.
EYEERERY | VieVm 1180 100084
13 Temperature WEEEEE -
coefficient of To meet the specified value. e, WN1Z25° ¢ FE'J’_@ BEME, VN2RE85°CTRIESIERE
varistor voltage Where VN1 is varistor voltage at 25°C and VN2 is
varistor voltage at 85°C
EEEHERENARE, FRHERSEXERITES
X 10N(1. OMmiBILRESEA20N) EE ), {RF10+ 17085,
i PEFAE:S 4 o . ! . .
14 Te%ﬁﬂg?e%fle Lea% wﬁfﬁshi?ﬁ niﬂtﬁﬁe ffi’g‘of £ 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
9 ’ the capacitor up to 10N (1.0mm lead wire diameter is
20N) and keep it for 10*1 s.
[P B E B S AR ASEON (1. 0mmﬁ%§§{“<ﬁ}0N)E§. REE
SMERFRRI0°, AEEMREIFRME,; BEEETRSEER0°,
; BER, Sir—R2-310iE
= PIEPACEs Ziii3 o . .
15 Teﬁﬁ?ﬂgﬁfng Lea% wﬁfﬁshi % ngﬂtﬁﬁe iﬁgof £ 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.
T s RS EREOBRB IR0, 5, BAREHSS
Wi/ L TR e N SO SREARRPR2E0 S, RARERS
AN ° . . The lead wire of a varistor should be dipped into
16 Solderability of tﬁ??oﬁrio;:gzldogetiglgiggg with molten solder for 2+0.5 s. The depth of immersion is
leads direction over93/4 of the up to about 1.5 to 2.0mm from the root of lead wires.
:E‘ JE EF . +5°
circumferential direction. R 245_5}
Temp. of solder: 245+5°C
AR TRD N wies \memRi. 52, omE. SEA20+5 CBEI0E
Afth;;“ the test, the appearance of 18, s, BUSERRE=RTIE2NS,
17 TSR the varistor should not have an The lead wires should be immersed in solder of 260%5°C
Soldering effect mechanical damage. and the variZtor up to 1.5 to 2.0mm from the root of terminal for 10*
voltage change Sa’te should not 1.0 s. After the test, the varistor should recover at
exceeg 5% 9 room temperature for 2h.
A B R RS B AR R A R IR BN EEREE B 5 10-55Hz . 48HRIE
HERMEREEEERINE R ES T | B1. 5nm, FRENFE10HZEISSHZ, AEEERI10Hz, KE—HHE.
BE, BYEBREERRIEEE% RSB, SR\ EEERSERE =R,
YR 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
AR HERIEE K HEE
No. Item Specification Testing method
HENEEREE Bﬁﬁﬁbéﬁﬂ"ﬁ%ﬁﬁmﬁﬁt R EESRERER4012°C, 1HEHREAB0%-95HET
1BE, BEEREERIIERB10% MEMNERAEER R B ER500 + 12/)\iF
R e After the test, the appearance of |Apply the max continuous operating ac voltage for 500+
19 Humidig"{égdin the varistor should not have any 12 h. At 40%2°C in 90% to 95% relative humidity.
Y 9 Imechanical damage, and the varistor|zRER4SoR1E, ESISEIEREEER MRE2LIE.
voltage change rate should not After the test, the varistor should recover at room
exceed 10%. temperature for 2h.
A —‘—t'*' 2: I=h—y N
= [ERAEH -
m ﬂﬁﬁ%' Eﬁ@ﬁaaEﬁé%ftg;z—m%ﬁ‘ﬁiIO% The maximum continuous ac voltage should be applied to
== 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
: HERERE, EBHEEREEEEE TIRE2NE.
voltage change rate should not
After the test, the varistor should recover at room
exceed 10%.
temperature for 2 h.
REEEEERIA MR PE TR
Temperature cycling shall be measured in the following
R B EIRE N R EE I |test.
BiE, BRERSVEAERIELI% Step Temperature Time
N—— After the test, the appearance of 1 -40+2°C 30min
A B
21 Tem eﬁfﬁec le the varistor should not have any 2 +125+2°C 30min
P Y mechanical damage, and the varistor|iBREIREL: 5K
voltage change rate should not Cycle numbers: 5 cycles
exceed 10% HERAERIE, BPYERSEEEER NRE2\E.
After the test, the varistor should recover at room
temperature for 2 h.
. IE 11-5 MOV TSR KGR ER. K Eilive=
BRI E0RR, IREREAEE }g[ 560695 5 144M0 ;Eﬁfﬂﬁ)kkﬁzitﬁﬁ KIGHENIERAIE
wos SRS RAAIE, MENREAST
PR The burning of the sample shall be
22 . o . s The MOV shall be subjected to the needle-flame test of
Passive flammability |self-extinguishing within 30 s ) .
. [IEC 60695-11-5]. The needle-flame application shall be
after removing the needle flame.
on the side surface of the samples for 5 s.
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MARKING DESCRIPTION

NEfiE
Company trademark
ERRAlEE:

Dersonic's trademark:

[EREEEBARS

TIUES

SR HARIAIBRHARIRS

Varistor specifications, ex.: 20,

Gw

Z\R
ZNRC

Nominal chip diameter 20mm
D, disc chip,

511, varistor voltage 510V (51X101)
K, varistor voltage tolerance +10%

Safety certification marking

Production cycle and internal identification code, ex.:

Bl

EEFD SERD

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

B
Production ID

D, Standard type;

T, Hi-temperature (125°C) type;
V, Hi-energy type;
J
Q

K, General type

, 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. & FEEIE
SAFETY PRECAUTIONS

9.1.

9.1.1

9.1.2

9.2.

9.2.1

(EFEREERRREY, PEEIEREERE ( RERFTPIEL. RIS, BRIGE. BERIFMS ) BERER, BITESIEK. B8, 5. LR
EmisiE,

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.

THRNBEERIFIERIESEE, FPEERPERTER. NERRFIEERE, ARERATEEIIIE.

The precautions for this product are described below; understand the content thoroughly before usage. For more questions
contact us

S E ]

Precautions to be strictly observed

EAEMERERERR

Confirmation of performance ratings

AETEHERRNENEET(FER, MEESR. RARENE. RESH. BN EREXSESREMEIIRE, 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.
BHREHEER, SISk EES s, WETH, BREYS EEEEREEEX.
If used outside the range, the varistor can be degrade and have element fracture, which may result in smoking and ignition
BEREINRREE, BRANTER
To avoid accidents due to unexpected phenomena, take the following measures
1) BPEEIRRRIER , ReHIRIERE, RtEHEAAERIMRESHIE.
In the event of fracture of the varistor, its pieces may scatter; hence, put the case or cover of the set product in place
2) BPREERYGE (BRER. MIESHYSE ) L. SFAER, BEANRERENSR.
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) RAEfER

Across—-the-line use

R EREERRS, A RIRAGHEAREEERR R

When the varistor is used across a line, put a current fuse in series with the varistor

4) #R-HbRER

Use between line to ground

a) 4R C-ihRIGERRS, BRSNS EEEEEE, SRFRGAZIEE, TI6es BEERE/MNEE/IEEERE X .
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.
REn DIAER, BERRhREREEERE. EREEHES, AESERRIGEEE RIS REER.
As the measure against it, 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) HEREIMERSEIMZAFERRERRR, BHEERCRIFEMERIR, SEaeSBab a8 \BiEE.
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.

FRTEEE
Application notes

TR TFIEE, R e R ERRRSmARRa S | BEHE
Pay attention to the following items to avoid the shortened life and failure of the varistor

BRI
Circuit conditions
a) EENEBEERNEREAEERAEE T FEREZ .
Select a varistor of which the maximum voltage including fluctuations in source voltage allows for the maximum permissible
circuit voltage.
b) JERFRMEMIEINRIEN ( MEINMEEEEREREER ) , ArBREREERRAIEEIN=R.
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) EEEGERRSEER, ERBRINEEERRR
Select a varistor recommended in table 1
® HRER
Across-the-line use
BE=HREGSESAETENAnATE., SREMNPMREN. PHEIE. FENETER FHEERNLRS, SEXERE
BT, TIEeERRIFIZES * ERESR.
If possible, use a part no. Marked with =k 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.
@ #E-HREER

Used between line to ground

LIRSS, HthEEE LT, lltl:, SRR PRI E R ELSR.
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
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X1 - BEEEENERESN
Table 1 - example of varistor application
k0]l HREER AR
Type Across-the-line use Use between line to ground
L o—oro
o
g Protected
o g L Equipment
oo~ Protected
2 R Equipment oo Fuse
Q,
® 1 N oo Thermal Fuse
o i=Rii oo Fuse G239 MOV A3 MoV
rgb % A3 Move
S B
2 R oo
o=
g . R
S Protected
% = o= Eéuuit;;eic
ulu B oo Protected ﬂ
=1 |_L|_ ﬁ Equipment oo
o IO
w
0] oo ove Fuse
oo Thermal Fuse
oo Fuse 73 MOV3 = MOV3
T 5 MOV4
oy | FREE EHEE oy | EREE (e
Source voltage Varistor Source voltage Varistor
AC100V 201 ™ 361%% AC100V 471, 511, 6213%,
[EEErE AC120V 241 ~ 431% AC220V 8213k 3k, 1823k 3k 3%
SemEp) .
Example of MOV1 AC200V 431 7 561% MOV2 AC230V 511, 6213%,
varistor MOV3 AC220V 471 ~ 621% Mov4 AC240V 8213 %, 182% % %
AC240V 511 ~ 6213k
AC380V 112 *,*
AC380V 821 1823k 2 %

EfTRIBAIESEEAER (DCS00V ) K,
BOBERIGAE T, BRIl EEEERER EBT .

Use a varistor marked with 3% in table 1,

where the varistor can be done by removing

EITERAEROMTESESER ( ACLO00VEKACI200V ) B,
Use a varistor marked with =3k in table 1,
equipment.

d) EEREBIRAIRG

Concerning current fuse
O FAEHEEREERARAEESTR,

CED

FEEFR1PHERBAIES = & * NEMILSR.
in case of the withstanding voltage test (1000Vac

—REBIR TRETEE. Wb, ERFR

there is no danger if the varistor mounted on the equipment breaks.

}Rt&specs 05D 07D 10D 14D 20D
s EE
RIS RE <A <5A <5A <10A <10A
Fuse rated current

@ (REERIBNEB R HRITR R,

The recommended fuse position is shown in table 1.

RERIRG

Concerning thermal fuse

HS B FE IR R BRI R AR RS, (EREmAESERREARIFIIRR.
Set a thermal fuse to get high thermal conductivity with varistor.
9.2.2. EFRIRE

Operating environments

1) BEEEEAAE=IMER.

The varistor is designed to be used indoors. Do not use it exposed outdoors.

2) AEERCESEAT. ERIRIAS R ERIR R R E SR ERISATER.
Do not use the varistor in places exposed to temperatures beyond the operating temperature range, such
sunlight and vicinities of heating equipment.

3) FEIEMR. &S, SRERISHER.

e)

wind, dew condensation, and vapor.

FEEFRRLPHEBINES * + NERER. ERANTENEEAEREHEERE

B, TR

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
it from the circuit depending on the circuit condition.

or 1200Vac) for

, EESEIRRSIEN, BREREREEREIR

We recommend selecting a varistor and the rated current of a current fuse as follows. Finally, please be sure that

as places exposed to

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) AT B EE D B S AR AT A B S SR B T AR (5 A

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

9.2.3. INI{&44

Processing conditions

1) TR REEINEBIAESS AYAE ( R, RERS ) EITEk.
Do not wash the varistor by such solvents (thinner, acetone, etc) as its exterior resin deteriorates.
2) RAJfeine]se BN ERpE s o L IR E ey s, B,
Do not apply a strong vibration or shock (by falling, etc) to the varistor, cracking to its exterior resin and element may

3) MESEIERRETHIISEAR ( 2FEIREER ) B, (e AR EBIRRRS (LAEIE.

When coating the varistor with resin (including molding), do not use such resin.

4) BENEIEEEIMNEERIBEHTITAYS [AREBRIA T TR EakiE I I o
Do not bend the varistor lead wires at the position close to its varistor exterior resin, or apply external force to the
position.

5) ISEERF, AU MRS TET. B SE R B AREEMUERGMEHE L.
When soldering the varistor lead wires, follow the recommended conditions and do not melt the solder and insulating materials
constituting the varistor.

2L R FEEE
Soldering method Recommended condition Attention item
RIER 260°C, 10FbLAA S4B RIS ER
Flow soldering 260°C, within 10 sec Lead wires type is not reflow soldering

EARLASMYIG TERRS, B PIRETHER.

For use other than the above conditions, please the client to confirm.

ERETURORT, IRERE350° LT, RERHSHIESTLAN.

Only 1 times rework, soldering iron temperature should not exceed 350°c and should not be
applied for more than 5 sec.

W ERSIREA

Soldering temperature-time profile to recommend

RE
Temperature (°C) 123
Soldering
o | SH
Preheating Cooling
SRR #IBEN30°C BiRAH
Temperature: Room temp. to 130°C Gradual cooling

BfiEl: 12085 BLF
Time: 120 sec max

B60°CBLA. AT 10

260°C max, 10 sec max

Fif /8]
Time (sec)

9.2.4. RHMRE

9.3.

Long-term storage

1) BYERSARFESR. BRE. REFESMER0 “CLIT, RESRHUT, REHRE1EFE.
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.
REBRE (1500 L) B, (ERESEERERIRRME.
Before using the varistor that has been stored for a long period (1 years or longer), confirm the solderability.
2) R EEMMRE (RS, SRR, S8. 8585 ) BE+.

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

3) (RFAGIMBRIEESY. &E%.
Avoid direct sunlight and dew condensation.
Bl
Notices
FARATREMERBERE (MTMARE. BERES ) I, SRt TE ARSI R SRS EEEE.
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
ERREERRISECHERETIRE, URESHRERE, AT ETET.
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.
HIREASKEEENESE L. BERENBNSAITEPRERR, taeEsEReERRTE K. AFIEESIERREL, SN BRI aERE
W EHET 2 EIRE.
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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TAPING SPECIFICATIONS

&
B 55— Method 1

ARt

10.

FLEE(PO) ERTT/4-RERESEH (P) 19412, 7mm

5, FLIE(PO)ERITI4HRIIERR(P)194315. Omm

SEATRD
Vertical kink lead

TR
Inside kink lead

ShISE
Outside kink lead

12.7mm by feed hole pitch (P0) and components pitch (P)
or, 15.0mm by feed hole pitch (PO) and components pitch (P)

B

Straight lead

Hold-down tape

W2

H1

<>t

an
<

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

FLEE(PO) &12. 7mm, JTiAREEEEE(P) A&25. 4mm

Method 2

B 5xX=

SEATEY
Vertical kink lead

HO

NI
Inside kink lead

ShER
Outside kink lead

w2

[y

Hold-down tape

PO

>t

P

Lans

EWEs
Height of kink| \ >-0 max
BERNRE
Coating rundown on leads ¢ 3.0 max
BIRE
Snipped length L 1.0 max
REREEE (288 )
Total tape, tape and lead wire © 1.7 max
IR
Total tape thickness t 0-9 max
ERFLER
+
Feed hole diameter bo 4.0 +0.3
THHESE
Component height HL 40.0 max
_ i
N0l ) . +0.
STBURBRONBE | (i tead type| 0 16.0 0.5
Height of component "
from tape center . B H 18.0 *2.0
Straight lead -0
BAE
Hold-down tape position W2 3.0 max
FUAz +0.75
Hole position W 9.0 -0.5
BFE )
Hold-down tape width Yo 7.0 mn
Fi ) +1.0
Tape width W 18.0 -0.5
P=T e
. ‘w.mwmm &d 0.7 +0.1
Lead wire diameter
a7l g
um+\_.wr\/udﬁ._mmmmmmm P2 6.35| 7.5 | — | — +1.3
Hole center to component center
P "
ERUSISIRRIERE | ) |5 5] 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
TR | 1) ] 15.0] 25.4| 25.4] +1.0
Component pitch
FAIEE
+
Lead to Lead distance F -017.517.5]10.0) £0.8
BR— g v 3
mE| 5 [ Method 1 | Method 2 qowmzn
Item|Symbol fic3i=d o
Specifications
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