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Please make sure that your product has been evaluated in view of your
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You are requested not to use our product deviating from this
specification.
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1. RgE
DATA SHEET D T
AEEEEE: E6
y Body color: Blue
BHE: REMHE (UL V-0)
Coating: Epoxy resin (UL94 V-0)
B4R (PR
ad Lead wire: CP wire
L Ep=: ZNR
Marking: 10D471K
> c?dusfgg‘alib
F1 **xD
Par?rﬁﬁﬁ RM10D471KD1IE100
ZERER
Customer P/N
RNEETFERE AC300V (max)

DC385V (max)

[BEERE, N
Varistor voltage, VN

470V*=10% @ 1mA 30ms

Nominal pulse current, Ip

ZREIRE B, Ip

25A @ 8/20us

Maximum clamping voltage, VC

BAIDFIER, VC

775V (max) @ Ip

Maximum leakage current

RAREER 2500A (1 time) @ 8/20us
] . Maximum pulse current 1250A (2 times) @ 8/20us (5 minute interval)
Withstanding " SUNE UL 750A (10 times), @ 8/20us (90 sec. interval)
Repetitive pulse current
surge current ey
EHEEM . .
Inpulse Life 120A (10 000 times) @ 8/20us (10 sec. interval)
= TR NI}
BAmSRER 67] @ 10/1000 s
Maximum energy
EEE
Rated power 0. 40
BRAKRER

20uA @ 75% Vy

= =i =N
. REARSE 210pF @ 1kHz 1.0Vrms
Maximum capacitance
Nes|
. I{’Elﬂﬂ}g%ﬁ@ _400(:’\""'850(:
Operating temperature range
D (Diameter) 12.5mm max

T (Thickness)

4.1mm=0. 8mm

H (Heitht)

16.5mm max

RT

F (Lead spacing)

7.5mm=£1. 2mm

Dimensions

F1 (Lead malposed spacing)

2.66mm=0. 5mm

L (Lead length)

24mm =% 4. Omm

od (Lead diameter)

0.75mm=*0. 10mm
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2. 1A
INTRODUCTION

B EEE—TEEEE—ENERFZE T SRR R LN ER-ERFTNER.

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

[EREUEERYER: (RETESFEREEFIHE %mﬁ%ﬁ%xl_ BEFE. B, BEERIEHTEE
ERRERREIER. EEIKE( HIL’HEJEEIM’%IS HiRE ERRVsFIRRZsIAE ) BN B LA, IRESR
(Is ) FRHIRE S EEEERRIIRTIERVcZ 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.

B

Power
supply

Bk BEHT Voltage Voltage
Pulse impedance (Zs) Lightning voltage
; W
: B @%gﬁ
T E& i
gﬂ&lﬂ] RER Fpage | Circuit ) '
ulse source Varistor | to be Clamping voltage by varistor
. ‘j protected
Fo R : —
Pulse current (Is) Time Time

sy e EE e IRETTE ST
PULSE ABSORPTION BY VARISTOR

HERIBHERT AR FERNATURERE:

The relation can be expressed by the equations as follows:
Vs=Is X Zs+Vc

Vc=Vs-Is X7Zs

AAVsizia

KiRVe, BrEERISHLIRIATAIUKE

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

laraer than Vc.
Is=Vs=+7s

FrlA, HRAEASEBRARERIIREERE, ERYURBENARINEERAIVERE,
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.

HRREESEEMNERIMEINSE, BHERTIFESMRIRES =5

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. fEF
APPLICATION
B EESTFER: ERK. SMBHRE. T2EE. 8%

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

W TEER: BE. 8. #5Ees. SHFEE. ERER. ZIEBREGR. BEsHERRE
Industrial products: motor, semiconductor component, relay, electromagnetic switch, power
circuit, three-phase rectifier circuit, automatic control circuit etc.

W BERE: S, BEH. RS
Communication equipment: Telephone, facsimile, exchanger etc.

W B BN, Bres. EDRM. BiEsR. SR, EREkEE

Computer computer, displayer, printer, scanner, power supply, adapter etc.

REETEMR
Automotlve electronics products
EFREEE
APPLICATIONS SCOPE
FERF g
Recommended Applications Specifications

05D180K | 07D180K | 10D180K | 14D180K | 20D180K
FRREER, AR RELERSR. SEHE %Eum DC48V| 05D220K | 07D220K | 10D220K | 14D220K | 20D220K
AR ECSEa R0 . SR EmMERE EEE4| 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

FARREaE, DC4SVIB(SEEEE4R| 05D101K | 07D101K | 10D101K | 14D101K | 20D101K
Telephone, communlcatlon 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

FBRRACI00VARER4RRE (DA A)
AC100V line-line applications (Japan etc.)

FIRRACL00™120VARERARAS (SN B A, SEE%S)
AC100V~120V, line-line applications (Japan, US etc.)

FARSACI00™120VARERARR], FARSEERE (MEX250VAB AR MEHTAIS)| 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

FBIRAC240VARERARRS . AREAAIRS (Q0ZEE. BMEE)| 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

FARSAC200~220VARERARE . 4REAAIHBRE
AC200V~220V, line-line and line-ground applications

FARSAC3BOVARERARR . AREAXIHRE

AC380V, line-line and line-ground applications

FARSACAISVARERARRT . AREAXIR

AC415V, line-line and line-ground applications 10D911K | 14D9IIK | 20D91IK

14D102K | 20D102K

FIRAACAOVASERIGRS . EBakIERS 18312;& 14D112K | 20D112K

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

FERSARER A ( FEETACL200V EREIR) 14D162K | 20D162K

line-ground applications (for AC1200V withstanding test) 14D182K | 20D182K
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4. BARRSE
GENERAL CHARACTERISTIC
W R
Characteristic sheet
EUREGE A TIFRE TH=E SR o p—
gy | Varistor Max operating Clamping RY Class ) W@T%@”‘“ Ih==
El v?;;:ge voltage vo(lvtca)ge ﬁ,@ current | Withstanding impulse current Rated
Varistor Nominal (Ip)
voltage | (€@ 1mA) AC bc @ Ip 8/20us diameter [@ 8/20us 8/20us power
v v v 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 | 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
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, EAREFM
GENERAL CHARACTERISTIC
B 7FSRoHS 2.0, REACHRZERY
Comply with rohs 2.0, reach, halogen-free available.
B TRZE
Safety certification
REEHE
cE'E;iq}%ﬁE T— — _ ECEEERTIFICATION RANGE S—
APPROVAL STANDARD CERTIFICATE NO. | i9f% B S AEFRI S
AUTHORITY SPECS VARISTOR MAXIMUM CONTINUOUS
VOLTAGE OPERATING VOLTAGE A.C.
GB/T 10193-1997
@/T 10194-1997 €QC14001104814 07D 18V-820V 11VAC-510VAC
e GB 4943.1-2011 €QC16001149384 10D 18V-1100V* 11VAC-680VAC
6B 88982011 €QC16001149385 14D 18V-1800V* 11VAC-1000VAC
GB/T 10193-1997
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 000L**
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 14.13 of IEC
60065:2014 and clause G.8.1 of IEC 62368-1:2018.

B 2278910047 1KIDHI B ERIE AR (it 2%

Typical 10D471K clamping voltage characteristic curve (for reference)

RERED HE ==
LEAKAGE CURRENT AREA CLAMPING VOLTAGE AREA
5000
Voltage
(V)
//r
Iy ’
500
— o
Bl

50

1pA  10pA 0.1mA 1mA 10mA 0.1A 1A 10A 100A 1kA 10kA

Current
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B T{RREREMGR (R TE)

Operating temperature derating curve (see fig below)

na
o
B
=

rvJot h PR RIS CH125°CRE AT R 50 1 2.5%/°C
= W D type: 85°C to 125°C derating factor: 2.5% per °C

D type: #7744
Standard type

80%
\ T type: & ;88!
High temperature type

\ V type: S5 EE R

0% High energy type
\ \ J type: it SR A P Y
20% Withstanding surge type
) type 0 type: FiROE

0% - Annex @ (IEC 60950-1, withstanding BkV/3kA
-40 0 40 85 125 150 combination wave testing) type

EEE
Ambient temperature (°C)
Y BIE: ECEMOERRNEETFERE. MEESER. EEMEREEENE, MEIE2.5%/°C
\\‘:/) Please note: rated characteristic includes maximum continuous operating voltage,
withstanding surge current, maximum energy and rated dissipation power, 2.5%/°C
rediictinn.

B B EERREFRE

Temperature coefficient of varistor voltage:
W FERESE

Storage temperature range:
W BSEE

Insulation voltage:

5. RArfEFE
DEFINITIONS
1) RNEETFERE: ERERE2SCT, AFpEEmINEEe =R EARATIEIEZEEEREVac (4
EEr e =UNNSTI A=t S5 =1 [
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: ERSEERLBEHEEEERS, BEEESminiERERE,
Varistor voltage: dc voltage across the varistor when the dc reference current flows through
the varistor.

3) IEBIEER: E—EEREE, SRS EIRANSTUES/20 u siKEEREE1000%, BEEEEEATLA
BIBNEXRIEEERAIL/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) {PHER: EIEEEEARIFET, BHERRITESEEIMEERE, EmMinE2R0ERIEE,
Clamping voltage: refers to the voltage peak appearing between the two termlnals of a
varistor when passing a nominal pulse current under standard atmospheric conditions.

5) MEEER: BHERRAFFEERERNEEIRENREAERE.

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

6) BEEME: s EHERRRIEERFARAEEIREEE, FRIESERERE[EFI10/1000 v shRE.
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) XEREIDFE: 1225 CRUIRIEIRE FTHSRAEFINFE.

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

8) lFﬁ'?lé'.um Z_ 25 C_E%%IEE’JH{'&IMJ:EF T, Bﬁbuﬂixgmu EE,@E—L LL@@Z BHE%EF'E’J'?IS.MM
Leakage current: the current through the varistor at the maximum dc voltage applied at 25°C
or other specified temperature.

ST MmAHE
=
2

anjen pajed Jo Juadiag

0 to -0.05 %/°C max.
-55°C~+125°C

2500V 60s (body Insulation)
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6. EEARARIRS

PART NUMBER
RM 10 D 471 K D 1 I E 100
By EEEE Bk  BHEER  RE Al FaEY mEaE BHEME HERIFME
Series Nominal Shape  Varistor Tolerance Lead Lead EEEERE Coating F5
diameter voltage spacing style Taping packing material Type and
or Lead length marking
(bulk)
SR E=pe RERNB
No. Field name Expression
1 51 RM: [EEEEES
Series * Zn0 (Zinc oxide) Varistors
ETHIEEEY .
2 Nominal diameter 10: 10mn
5 Z I -
Shape " Disc
B ER .
4 Varistor voltage 4711 470V
RE -
> Tolerance K: *10%
6 mmﬁﬁ D: F=7.5mm
Lead spacing
, W EW
Lead style ' Straight Leads
R A B
. . | BUHEE, MR (L)=24mm
8 Taping packing or Lead length I: Bluk packing, Lead length (L)=24mn
(bulk)
o @iE L ERE
Coating material " Epoxy (Blue)
$ERIRESS 1=H#ERY, FTENZNRAIE
10 Type and marking 100: standard type, printed ZNR trademark
EREBERE:
Common nominal diameters are: 5mm, 7mm, 10mm, 14mm, 20mm
EHEBRHERE:
Common varistor voltage are: 18V, 22V, 27V, 33V, 39V, 47V,
56V, 68V, 82V, 100V, 120V, 150V, 180V, 200V, 220V, 240V, g TREE
270V, 300V, 330V, 360V, 390V, 430V, 470V, 510V, 560V, TAPING PACKAGING DIAGRAM
620V, 680V, 750V, 780V, 820V, 910V, 1000V, 1100V, 1200V, EEROE

1800V.

AR
LEAD STYLE DIAGRAM

REEL PACKING

Y "

ol

STRAIGHT LEAD OUTSIDE KINK LEAD | VERTICAL KINK LEAD

T AMMO PACKING
- 5 %
4 _/
=) shEg F(TH el

TEeE
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7.

MEASUREMENT AND TESTING

SNERRIATS

-

B ey ER=REE YIRS T ol

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

RE BENRE KREH:
Temperature Relative humidity |Atmospheric pressure:
25°Cx5°C 30%~70% 86kpa~106kpa
R WERIEE Bk AR
No. Item Specification Testing method
IMNERFZAR IR B RPRERYERS,, RYOTEEE B SRSV /AR BRmEHRRERIEE.
IMNREER EEMR. 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~ FfEERAIR.
range. Dimensions should be measured with slide calipers.
5 1= iU 9E BiReE,
Marking To be easily legible. The capacitor should be visually inspected.
FERRAS6/20 u sHIERBIRE S RME e ERaSS | His
= . - L, FERFAEHIHIEBRIEE.
3 Clam;?)qi]fg?/;%tage ’Tﬁoimi’?ffcghe specified value A nominal pulse current of 8/20us waveform was applied
' to the varistor terminals and the clamping voltage peak
was tested.
R EREEETEEFMNER F, & “RIgR" HEE
HET I EBEIRRSS | HinAYE R,
4 BEER ERESEN. 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".
5 gi iﬁﬂgﬁfﬁfﬁ EEEk‘f\:ﬂ%{#T, EmlkHZ~ 1VE"]1|§{¢J\E?‘__F‘;EU§°
5 " s Measurement at 1kHz, 1V under standard atmospheric
Capacitance To meet the specified value. s
conditions
N=I==N R = ?"25 CH—:’EE}JD75%E’JH_7CL }ILEE;@, ;'HUE,\: %lﬁo
6 i mERRE(E s Apply a maximum continuous dc voltage of 75% to the
Leakage current |To meet the specified value. . o .
varistor at 25°C and measure its leakage current.
e SR EREEEEmes. py | (E8/20 USRIV T, HERNEESREINORE I E S, S
B e oo B wmmasy, iR REA0s.
eosseme |Repetitiv|The varistor should have no Undet.' 8/20us wavgf(_)rm, the varistor was subJegted to
%mii;]% e pulse |breakdown or flashover during the 10 t1me§ of repetltlvg pulge currenF, and the impulses
Bt current |test, and the appearance should not|"as 5 tlmgs in each direction. The interval between two
7 Impu}se have any mechanical damage adjacent impulses was 90 s.
ctonilisy | PR |, IEERE TN, BB | IR AR TR (2nsaUA10/1000 1 5 B9
Square |EE, H{BEEHRVIRENEWERE/ &, HoI=s,
wave |BR10% 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 728/20 u ST, HWEERSEMEINUARAINESREE,
8 BAIKEER voltage. The rate of change should |AZE=R.
Max pulse current |pe less than 10% of the initial Under 8/20us waveform, the varistor is subjected to a
value. max pulse current impulse, in any direction.
Ef‘a }Hls_i@l BH%%EI’J ?3*7‘ —ﬁ_ 9*12%1%%%%@&@@5{
\ggﬁg % &%Wffﬁmwyrﬁwa{ﬁ 1rme’\J$E}IE’J§§§¢ réﬁ’tﬁnuzsoovﬂﬁ IEEGO%"‘E
A ! ‘“‘ First, the terminals of the varistor should be
- The varistor should have no .
[mES . 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| . y PP y .
should not have any mechanical distance of about 3 to 4mm from each terminal. Then,
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 ERIEE BBk e
No. Item Specification Testing method
e . - 7£10/1000 u sSEFRIK ~, EBEHREAZTNRAREER.
= =N S !
10 Maxﬁujtmﬁl;ir ﬁﬂmfﬁfﬁe specified value The maximum energy that the varistor can absorb under
9y P ' the 10/1000p s current wave.
SESEBUSIRES SOOI e, SR REERB0REE000R, E1N
’ s = EiES Az
After the test, the appearance of E2ESESERNRAIERSIE,
EHESA . The change of varistor voltage shall be measured after
11 the varistor should not have any
Impulse life nechanical 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 CREIMEENE ERS, EBEEReST LA
. . - R,
£5 = hREE
12 Ragt’;:fmofer fﬁ EmigiE!the specified value Maximum allowable average power dissipation when
P P ’ subjected to the stress of successive impulses and at
the temperature of 25°C.
EHBERRERN eVl . 1605100060
Temperature WREEEE . Vi
13 coefficient of  |To meet the specified value. =, WLE25°C RRIBRSIEEE, 2285 CTRIBHERE
varistor voltage Where VN1 is varistor voltage at 25°C and VN2 is
varistor voltage at 85°C
EEEHERIAEE, FERHERREERIYES
. - 10N (1. OMmBAREL A 20N) EE S, {F9510+ 17085,
B4 B , 5 e = . ) .
14 Termiizf{g%ifjsgﬂe Leﬁﬂ\;ﬁfﬁshigu% nﬁgﬁ;ﬂcjﬁﬁof f 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.
BB EARERSEON (1. OMmELR BT RI0N) BR, KRB
HMNEFTREI0°, AAEEMERIFARAE,; BEEEFRAGEERT0°,
. . - BER, Er—R2-310iE,
=l RF B4 4 == 4
15 Tﬁﬁ?ﬁfing i?ﬁwﬁfﬁ;h%% nﬁgﬁe Eﬁag £ 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.
O N . = R EEBERRRIBRENIERF20. 57088, BARERHELR
WA S SN EES R =,
BiguyIE3/ s LR D ERE o
EIpies ° . . The lead wire of a varistor should be dipped into
16 Solderability of tﬁ?govrf;rio::(i)ﬂldoﬁet;glgi:s 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.
(1=} | . o
circumferential direction. SRR 245150C
Temp. of solder: 245+5°C
= ‘ nn/ BR =5 ‘ ey » e Nepb
e O TN SRENBBEIEL 32 omis. SRR CHATIO:
= After the test, the appearance of 1, SEkfE, BSIEIRRRERRTIE2N. .
- [y the varistor should not have an The lead wires should be immersed in solder of 260+5°C
Soldering effect nechanical damage. and the variZtor up to 1.5 to 2.0mm from the root of terminal for 10+
voltage change Ea:ce should not 1.0 s. After the test, the varistor should recover at
exceeg 5% 9 room temperature for 2h.
1S Ry B IR A AR R TS R R R BN B ERES B 5 10-55Hz . 4BHRIE
EREREE BH%%&I*%ETFEEEW%W Bl.5mm, FREDHEI0HZEISSHZ, AAEEEIEII0HZ, KH—DiE.
BIE, BHEREEAREEE RS NENEE, BM/MSEREERSERE=IR.
e 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
R ERIEE K e
No. Item Specification Testing method
B BREER MRS I B EESRFERERI0£2°C. 1EEHRER0%-SHEE T
BE, BYEREEAREER10% TENIRAIEE R R BB EE500 = 12/)M
fifea After the test, the appearance of |Apply the max continuous operating ac voltage for 500=*
19 IR the varistor should not have any 12 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%.

FESEERE, BYEEEEEER NIRIE2E.
After the test, the varistor should recover at room
temperature for 2h.

AR BB RN A FEE T A
BS, BYEREERAEEREL0%

S EERS Sy Nt
1000i 12/\Fo
The maximum continuous ac voltage should be applied to

FXRER, #rRsLEEET

Passive flammability |self-extinguishing within 30 s

after removing the needle flame.

=N =
. IR 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 tempg;ature of 1000 +12 h
HERAERE, BEEERSEEER TIRE2S.
voltage change rate should not
After the test, the varistor should recover at room
exceed 10%.
temperature for 2 h.
BEEEHEIEIA ™M ETREFRIE
Temperature cycling shall be measured in the following
?xﬁ%ﬁ?ﬁ@ﬁﬁéﬁﬂﬁéﬁﬁbgﬁ?fﬁﬁ{}ﬂ%mt test.
BiE, BYHEBESWERAIERIE10% Step Temperature Time
BEEE After the test, the appearance of 1 -40+2°C 30m;n
21 Temperature cycle the varistor should not have any 2 +125+2°C 30min
P Y mechanical damage, and the varistor|IEEREL: 5K
voltage change rate should not Cycle numbers: 5 cycles
exceed 10% HERGERE, BEEERSEEER MRIE2NE.
After the test, the varistor should recover at room
temperature for 2 h.
. Z[IEC 60695-11-5 | #IMOVIEITEHIA N )G, KIGHEINERA
REAME The burning of the sample shall be SRR AYAIE, EEBDHTF%#%S*
22 o 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.

. 1Ea5aREA
MARKING DESCRIPTION

NEHIE
Company trademark
ERAEE:

Dersonic's trademark:

[ER B ERERRE

SR EATOPI AR RIS

Varistor specifications, ex.:

Gw
Z\R
ZNRC

20,
D,
511,
K,

Nominal chip diameter 20mm

disc chip,

varistor voltage 510V (51x101)
varistor voltage tolerance +10%

Safety certification marking

Production cycle and internal identification code, ex.:

BTl

EEFH *ERHD

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

K, General type
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9. ZEIFEEIR
SAFETY PRECAUTIONS

g%i@ﬂ ERRREF, EREERREERY ( RBRETTPROE. BI5. BRIGH. SEIFHES ) BEEER, BITRESIEICK. B8, B8, LR
AR Bﬁa

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

THRBSAERHIERNEIESEE, FREERERTFER. IEHRREEEHS, FRERNTHEEIFIHE.

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

9.1. [IBETEIE
Precautions to be strictly observed

9.1.1. EEEMRERED
Confirmation of performance ratings

B TERHEESRNRNEETFER, MEEER. RAREME. RESH. EEFIHMERESEESHEEMIRE, TREEEAER

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.

BUHAREEHESR, RSEmEEEIREM R, BB, BEYS EEERREERE .

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

To avoid accidents due to unexpected phenomena, take the following measures

1) BEEEESIEN |, WREHIRERIRE, AtENEAXERIMRESTIING.
In the event of fracture of the varistor, its pieces may scatter; hence, put the case or cover of the set product in place.

BOREERYR ( EBBER. BIESRYE ) k. &FEER, BERTRIERENR.
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) EER

Across—the-line use

R EREERRS, AS{RISAKEERERERE RS SRRt

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

#R-HbREfER

Use between line to ground

a) #F C-RERR, EEEIRRAREELENEE, ERAMETEIRE, a5 ERERRI/INEERISE RN .
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
B FRER, FEERRRERERKEE. NWERSHSEE, RIESERRSG IR RIS RIHER.
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) EREIMHESEI G EFERENEERENS, EHEERCHRITEREE, SEaeeBabHEba/EEA\BEREE.
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. (FRAIEZEHE
Application notes

9.2.1. EETFIEIE, CJREENBEERRESHIEENS 3=
Pay attention to the following items to avoid the shortened life and failure of the varistor

IR

Circuit conditions

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

b) FERIFRMMIEINRIER (EINMaNEE SR ) , ArEBEEERVEEEII=.
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) IBEEEERREM, BRBRIINEEERISER
Select a varistor recommended in table 1

O KEER

Across—-the-line use

BE= GRS ESRGEENATATE. SEEMPHREN. FIHEE. FEMERER FHERNERS, SENERE
BRI EF, TIRefERRIPIES * FIERDSER.
If possible, use a part no. Marked with sk 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.

@ B

Used between line to ground

HIREERS, EHERE ET, lltl;. uaﬁﬁﬂﬁilqﬂ?&%mf?ﬁ Y8R
Use a different part no. From “across-the-line use” as table 1, because of raising voltage in case of “line to
ground fault”

2

-

4

=

1

-
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*1 - EHEIESENEREH
Table 1 - example of varistor application

E171] “RREER #R-HbfER
Type Across—-the-line use Use between line to ground
L o—owo
8
; Protected
S L Equipment
ﬂ. ~ Protected No-
é (:: Equipment  Fis
r|° +Eg N o0 Thermal Fuse
o =i} aro Fuse  CZ3 MOV =4 MOV
3 2 o Mov2
o i _
S &
2 £3 oo
o3 ﬁ ﬁ
&
= Sad Protected
.r% (J?’ o Eéuwpr;erm
w ﬁ Protected ﬁ
'é ||| e Equipment oo
g ﬁ
o oo ere Fuse
oo Thermal Fuse
Fuse CZ3 MOV3 =5 MOv3
T A3 MOV4
MoV EIRERE [EEENERR MOV BRERE EEENER
Source voltage Varistor Source voltage Varistor
AC100V 201 ™ 361% AC100V 471, 511, 621%,
EXGyEEE AC120V 241 ~ 431% AC220V 821k 3k, 182% %k
RIS () -
Example of MoVl AC200V 431 ~ 561 MOV2 AC230V 511, 6213,
varistor Mov3 AC220V 471 ~ 621% Mov4 AC240V 821 sk, 182k sk 3k
AC240V 511 ~ 6213
AC380V 1123 3
AC380V 821 1827k 3 3

EITERENBSEELES (DCS00V ) B, AFRARIPHEBIIES « « NERESR. FRAFSRESTRNENEEERE, T—¢
MBI T, FERIFriGEaEEAR B LT,

Use a varistor marked with =3 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.
EATRENTTEEERER ( ACLOO0VEZACI200V ) B, AERR1AHERBRIES & * * NEMRESR.

Use a varistor marked with sksksk in table 1, in case of the withstanding voltage test (1000Vac or 1200Vac) for
equipment.

d) BBRERREAA
Concern1ng current fuse
@ FEBHEEREERRGNEEER, REBR TRETEE. b, ERFN, ERWEESIEENS, BIERBERTREIR

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

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

#it&specs 05D 07D 10D 14D 20D
KRR R
FRigisaRE <2A <5A <5A <108 <108
Fuse rated current

@ (RIGHEITRNEPERILRLRE,

The recommended fuse position is shown in table 1

e) REREER
Concerning thermal fuse

AR E HARER R (RIMAERERS, (& IRAREEANESBIFIIRRS.
Set a thermal fuse to get high thermal conductivity with varistor

9.2.2. EFIRIE
Operating environments

1) B EREE AR E=EIMER.

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

2) FAIERRCESIRRT. BRI REBE R RESENIEAER.
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) AAEMM. 5. BRERNSGER.
Do not use the varistor in places exposed to high temperatures and high humidity, such as places exposed directly to rain,
wind, dew condensation, and vapor
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4) REIfER R B D B S RO AT LR A S A M R A TR IR P (5
Do not use the varistor in dusty and salty places and atmospheres polluted by corrosive gases.
9.2.3. NNI{&M4
Processing conditions

1) ArIERFARTREEEIMEEEAESRYAE (THIEEl. RIS ) EiTiE%.
Do not wash the varistor by such solvents (thinner, acetone, etc) as its exterior resin deteriorates.

2) AAIEINeTsEE R ME B BIs s T LIRIE B ER. B,

Do not apply a strong vibration or shock (by falling, etc) to the varistor, cracking to its exterior resin and element may
3) SEEEEE TIAEERR ( SRR ) B, AT B EEEE S (LAYEE.

When coating the varistor with resin (including molding), do not use such resin.
4) ESERESIMNEEBISHHIRYS (RS T aR U g .

Do not bend the varistor lead wires at the position close to its varistor exterior resin, or apply external force to the
position.

5) \SHERS, AEITMRME NET. BTSSR EIRAIS ARSI TEHA L.

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

1S R TEEE
Soldering method Recommended condition Attention item
IR 260°C, 10FBLAM SIFREA R B TAR A A
Flow soldering 260°C, within 10 sec Lead wires type is not reflow soldering

BRSNS TR, ERPRBITHER.

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

EIRETURIRT, BER/E350°c AT, BRHSEIESTLAA.

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

W HERIRRI

Soldering temperature-time profile to recommend

N=] J;zp
mE
Temperature (°C) 2
Soldering
T | )]
Preheating Cooling
R BIRE130°C B4
Temperature: Room temp. to 130°C Gradual cooling

HE): 12085 LA
Time: 120 sec max

360CELA. WF108
260°C max, 10 sec max

AfiE]
Time (sec)
9.2.4. RHIRE
Long-term storage

1) BYEESEATRFEDR. BRmA. (RMABAER CLAT, RBETSWRHUT, REHRE1E.
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
RBRE (15U L) 15, (FRGEERERRAIEME.
Before using the varistor that has been stored for a long period (1 years or longer), confirm the solderability.
2) FORFEERERE (FfRtE. TRk, 8. 885 ) BEf.
Avoid atmospheres full of corrosive gases (hydrogen sulfide, sulfurous acid, chlorine, ammonia, etc).

3) RGBS LES. BB,

Avoid direct sunlight and dew condensation.

9.3. Bz

Notices

FRATEMERESARSE ( MTIARE. BERES ) IF, BEAEA L TEAERIRRERESEEEE.

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.
EBRRERERFISSICEEEETRE, WHVEMHRERER, A T aEHuEE.

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.

HREASBRERNER LH. ESRENGASIIRRREZN, URENEBEHEEREN. /FLEERIERERE L, JNMEERRERRE
A RHEIT S 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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TAPING SPECIFICATIONS
B 75— Method 1

10.

@ersoni

1=
o £
2 <
H 3
=3 ~
&3 5
a LA
= = =)
= Height of kink| < >-0 max
o i N
- . L C 3.0 max
- S ; Coating rundown on leads
< + 8 i
@ - o i =4
2z = S «z | EORE 11.0 max
ﬁw ] B L . Snipped length
3 § =2z J R ERREE (B8 )
5 c b= ] . 2 1.7 max
2 s Tﬂ\m i Total tape, tape and lead wire
e T A €5 = mu MREE| 0.9 max
| = <3 = J Total tape thickness '
= @ < & o - ERILEE 4.0 *0.3
m_ﬂmm ) .\ﬂ,_ S Feed hole diameter ’ -
frs = N ﬂw & = TOHHERE H1 40.0 max
€2 : M,_.m N Lz @ Component height )
£ _|| 7 .ﬁl' /b go -
Ip + 3 — | S [z
— oy 2 ST OB ok lead type] O 16.0 +0.5
- mu ﬂ ey ——=r— | Height of component e
8 I I from tape center . e H 18.0 2.0
o= = : A - Straight lead -0
o= m m o< g [t
£3 Loy P R 1 \._u.m.ﬁhm
- 2 i N=H Mw O Hold-down tape position W2 3.0 max
o ] B N w s ! -
<bie » .m. 2 3 : FUAz W 9.0 +0.75
x> 2 ! g e > Urlqul Hole position ) -0.5
= et b T !
« > o = BEE .
=W} = 2
Mv < m N w P g Aﬂv Hold-down tape width o 7.0 min
I - = > 4T
— —_ - __.mm._um.mu W 18.0 +1.0
T B O Tape width -0.5
= i BeEE o7 o
“ > 2 < Lead wire diameter ) T
T o2 iRl PE—— "
< ’ o _ nm.mu g M p ERFLE TR IR P2 6.35| 7.5 | — | — +1.3
- o Srte e, T S Hole center to component center ) ) -
- + >
B z« = - ” ERFLREBISRIERE ) |5 550375385 7.7 | +0.7
Mm _ t 7 IO Feed center to lead ' ' ) ) -
im 2 -3 T I
£ 2 i v , FLEE +
" Mv_H_f ™ e da : - Feed hole pitch PO 12.7|15.0|12.7 | 12.7 +0.3
- f -T2 . B TE{ERIEERE
; _ T i TC = P 12.7]15.0| 25.4| 25.4 +1.0
HF s~ o Q Y Component pitch
jah) H v 2 i & Lead to Lead distance| >-017.517.5110.0 £0.8
~ = ¥ - 1 FR— | BRZ
= i m
& w mE| kg | Method 1 | Method 2 SHM%
| _ : ¥ Item|Symbol Ji3i=3 e
] Specifications

Y
i
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