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Please make sure that your product has been evaluated in view of your
specifications with our product being mounted to your product.
AISEERREMNERR, TERBEIEE,

You are requested not to use our product deviating from this
specification.
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L RgE
DATA SHEET
AREEEE: EE
Body color: Blue
BEE: IREMRIEE (UL94V-0)
Coating: Epoxy resin (UL94 V-0)
B4 CP4R
Lead wire: CP wire
EN=: INR
Marking: 14D220K
e v C% us @
F1 DDD
e RM14D220KD1IE100
Part number
EERER
Customer P/N
BRNEETFER AC14V (max)
Max continuous operating voltage DC18V (max)
B ERE, WN .
Varistor voltage, VN 22V=:10% @ 1mA 30ms
IERBIREER, b
Nominal pulse current, Ip 10A @ 8/20us
EAHPHIEEE, VC
Maximum clamping voltage, VC 43V (max) @1l
BAIRESR 1000A (1 time) @ 8/20us
Maximum pulse current 500A (2 times) @ 8/20us (5 minute interval)
MEEEER EEIRESR : .
Withstanding surge current Repetitive pulse current 250A (10 times), @ &/20us (30 sec. interval)
i 40A (10 000 times) @ 8/20us (10 sec. interval)
Impulse life ’
BAMSZEEE
Maximum energy 5 @ 10/1000us
EEVE
Rated power
RAREIM o
Maximum leakage current 20uA @ 75% VN
RABRE
Maximum capacitance 9100pF @ LkHz 1.0Vrms
) I{’Eiﬂ%gg@ _4ODCN + 1050C
Operating temperature range
D (Diameter) 14.8 mm=0.8mm
T (Thickness) 2.7 mm=0.8mm
H (Heitht) 18.8 mm max
RY F (Lead spacing) 7.50 mm=1.0mm
Dimensions

F1 (Lead malposed spacing)

1.70 mm=0.8mm

L (Lead length)

24.0 mm=5.0mm

gd (Lead diameter)

0.75 mm=0.10mm
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2. A
INTRODUCTION
BYEEE RS ENERF T IRERSERLNERE- B ENER.

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

B EBRER: (REESEFRETNEF R BERNFE, ZID‘FIFET, RN BB B E B i RE
EA. EBIREERESMs: BIRESRVFENSRE RIMESEE LF, &SR (I1s) REEESBRERHE
FERIPRHIEEEVcZ Ao

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.

ik o PR L
Pulse impedance (Zs)
WV AR wEE FL R
\ E{RIP Voltage Lightning voltage Voltage
R &Y éﬁéﬁ%
Power FAfHSE ircuit
supply Varistor to be |:> = SRR FRER R R
‘/ protected Clamping voltage by varistor
! [—
Bk e 7 el i
Pulse current (Is) Time Time

RS PR 2R E R E AR L
PULSE ABSORPTION BY VARISTOR

TBERIEIERET LA FERIATURMERE:
The relation can be expressed by the equations as follows:
Vs=IsxZs+Vc

Ve=Vs-Isx7Zs

HAVsEREARVe, IKESRISATIABILTATKE

The pulse current Is are easily obtained by the following equation because of Vs much larger than Vc.
[s=Vs+7s
FrA, HREASZSEBAREANRESE, SEUUURSENSRIKESEBIIEE,

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.
BRI EESEMERIMENEY, BEEEIFESMRIRESF:8 4.

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. [
APPLICATION

B EEETER: BRK. SABLRG. RemE. #KEaF

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

W THER: BiE. O, €%, Sk, SRR, DEERGR. BaiEhaRE

Industrial products: motor, semiconductor component, relay, electromagne’uc switch, power circuit, three-phase rectifier circuit, automatic control
circuit etc.

W EERE: B, EEE. RS
Communication equipment: Telephone, facsimile, exchanger etc.

W SEis: B, Bres. EIRH. iwiss. SR, SREEHRS

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

W SESFER
Automotive electronics products
EAREE
APPLICATIONS SCOPE
FER® g
Recommended Applications Specifications

05D180K 07D180K 10D180K 14D180K 20D180K

N 05D220K 07D220K 10D220K 14D220K 20D220K
N N 5 = by
FICRIERER, MAICREFBRRT. SEBTER. VLTS 05D270K 07D270K 10D270K 14D270K 20D270K

N P =
Forthe | ltage circuit. Such a f%tghgﬁ}?’??‘f %n%%%f%{f‘ {T;Eiﬁ;% 05D330K 07D330K 10D330K 14D330K 20D330K
or the low voltage circuit, such as 1or the protection of Semiconauctor aevices, automotive 05D390K 07D390K 10D390K 14D390K 200390K

electronics, DC48V following relays and solenoid valves, electrostatic discharge equipment, 05D470K 07DATOK 10D470K 1ADAT0K 20D470K

mobile phones, €{C.|  oonceok | 07DS60K |  100560K | 14DSGOK |  20D560K
050680K | (07D680K | 10D680K | 14D680K | 20D680K

05D820K 07D820K 10D820K 14D820K 20D820K
FEIREEEE, DCASVIBSEEE™EAR| 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 200221K

05D241K 07D241K 10D241K 14D241K 20D241K
05D271K 07D271K 10D271K 14D271K 200271K
05D301K 07D301K 10D301K 14D301K 20D301K

FARRACL00~120VARER4RFE, FAREBE(FERI250VABGESTAIZ)| 05D331K 07D331K 10D331K 14D331K 20D331K
AC100V~120V, line-line applications, telephone line applications (for DC250V insulation|  05D361K 07D361K 10D361K 14D361K 20D361K
resistance test)|  05D391K 07D391K 10D391K 14D391K 20D391K

FARRACLO0VARERARRIGNE 25
AC100V line-line applications (Japan etc.)

FARRACL00~ 120VAREBARE I EH A, EEZ)
AC100V~120V, line-line applications (Japan, US etc.)

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

05D561K 07D561K 10D561K 14D561K 20D561K
05D621K 07D621K 10D621K 14D621K 20D621K
05D681K 07D681K 10D681K 14D681K 20D681K

05D751K 07D751K 10D751K 14D751K 20D751K

FRISAC200~220VARERARRS. 4REAKIHERS
AC200V~220V, line-line and line-ground applications

FARSAC240VARERARRS, AREEIHIRIINZERE ., W)
AC240V, line-line and line-ground applications (UK, Australia etc.)

AC3;(')§VE:\I\i‘:Z-3I?I?eVﬁ(ﬁ?;E-?O~ nﬁﬁlicatiozaz 07D781K 10D781K 14D781K 20D781K
! ground app 07D821K 10D821K 14D821K 20D821K
FABSACHLSVIRERAGRS . MREAXIBRY 10D911K 14D911K 20D911K

AC415V, line-line and line-ground applications

14D102K 20D102K

FARSACABOVAREAARE] , AREACHBRT igg}?gﬁ 14D112K 20D112K
AC480V, line-line and line-ground applications 14D122K 20D122K
14D142K 200142

PRI AR BRIt (FESHAC 1200V BR HIER) 14D162K 20D162K

line-ground applications (for AC1200V withstanding test) 14D182K 20D182K
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4 BRI
GENERAL CHARACTERISTIC
B R
Characteristic sheet

my| Ewmmem | BKTERE | (R RY | cowonm | g EEE e

==z | Varistor voltage range Max operating voltage s Withstanding impulse current

e AC 0C o1 Norina ) 420 Rated

wltage p8/20s digmetor @8/20u's . : s power
v vV v V max A 1 time 2 times 10* times W

180K 15.8~20.7 11 14 36 Varistor voltage: 180K ~ 680K (D, T type)

220K 19.4~253 14 18 43 05D 1 125 50 4 0.01

270K 23.7~31.1 17 22 53 07D 2.5 250 125 10 0.02

330K 29.0~36.3 20 26 65 10D 5 500 250 20 0.05

390K 35.1~42.9 25 31 77 14D 10 1000 500 40 0.1

470K 42.3~51.7 30 38 93 20D 20 2000 1000 80 0.2

560K 50.4~61.6 35 45 110 Varistor voltage: 180K ~ 680K (V type)

680K 61.2~74.8 40 56 135 05D 1 250 100 10 0.01

820K 73.8~90.2 50 65 135 07D 2.5 500 250 20 0.02

101K 90~110 60 85 165 10D 5 1000 500 40 0.05

121K 108~132 75 115 200 14D 10 2000 1000 80 0.1

151K 135~165 95 125 250 20D 20 3000 2000 120 0.2

181K 162~198 115 150 300 Varistor voltage: 820K ~ 182K (D, T, K type)

201K 180~220 130 170 340 05D 5 600 200 17 0.1

221K 198~242 140 180 360 07D 10 1250 600 75 0.25

241K 216~264 150 200 395 10D 25 2500 1250 120 04

271K 243~297 175 225 455 14D 50 4500 2500 150 0.6

301K 270~330 195 250 505 20D 100 6500 4500 190 1

331K 297~363 210 275 545 Varistor voltage: 820K ~ 182K (V type)

361K 324~396 230 300 595 05D 5 800 400 22 0.1

391K 351~429 250 320 650 07D 10 1750 1200 100 0.25

431K 387~473 275 350 710 10D 25 3500 2500 150 04

471K 423~517 300 385 775 14D 50 6000 4500 200 0.6

511K 459~561 320 415 845 20D 100 10000 6500 250 1

531K 477~583 330 435 875 Varistor voltage: 391K ~ 112K (J type)

561K 504~616 350 460 915 07D 10 1800 1250 120 0.25

621K 558~682 385 505 1025 10D 25 4000 3000 175 04

681K 612~748 420 560 1120 14D 50 8000 6000 220 0.6

721K 648~792 440 585 1180 20D 100 15000 10000 400 1

751K 675~825 460 615 1240 Varistor voltage: 391K ~ 182K (Q type)

781K 702~858 485 640 1290 10D 25 4000 3000 175 04

821K 738~902 510 670 1355 14D 50 8000 6000 220 0.6

911K 819~1001 550 745 1500 20D 100 13000 8000 300 1

951K 855~1045 575 765 1570 Note:

102K 900~1100 625 825 1650 K type: General type

112K 990~1210 680 895 1815 D type: Standard type

122K 1080~1320 750 1060 2000 T type: Hi-temperature (125°C) type, based on D type

142K 1260~1540 880 1140 2310 V type: Hi-energy type

162K 1440~1760 940 1280 2640 J type: Withstanding surge type

182K 1620~1980 1000 1465 2970 Q type: Appendix Q (IEC 60950-1, 6KV/3KA)
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4. BEARYFMHE
GENERAL CHARACTERISTIC
B FE&RoHS 2.0, REACHRZ R
Comply with rohs 2.0, reach, halogen-free available.
B SR
Safety certification
RREEE
N CERTIFICATION RANGE
BEEIE e ERER S EE
CERTIFICATE AUTHORITY APPROVAL STANDARD CERTIFICATE NO. 1apE RS RAERL A
SPECS VARISTOR VOLTAGE MAXIMUM CONTINUOUS
OPERATING VOLTAGE A.C.
GB/T 10193-1997
GB/T 101641987 £QC14001104814 07D 18V-820V 11VAC-510VAC
cac GB 4943.1-2022 £QC16001149384 100 18V-1100V* 11VAC-680VAC
IEC 61051-2:1991+Amd1:2009 .
6B/T 10193.1997 CQC16001149385 14D 18V-1800V 11VAC-1000VAC
GB/T 10194-1997 £QC16001149386 20D 18V-1800V* 11VAC-1000VAC
07D 18V-820V 10VAC-510VAC
o IEC 61051-1:2018 100 18V-1100V 10VAC-680VAC
10V SUD IEC 61051-2:1991/A1:2009 B 096835 0001**
20D 18V-1800V 10VAC-1000VAC
07D 18V-820V 11VAC-510VAC
UL 100 18V-1100V 11VAC-680VAC
UL 1449 (4th edition) £485399
(cb) 14D 18V-1800V 11VAC-1000VAC
20D 18V-1800V 11VAC-1000VAC

W S 29 1AD220K 1 i) o I AR e o %
Typical 14D220K clamping voltage characteristic

*. 18V~360V is only applicable to GB/T 10193-1997, GB/T 10194-1997
**. Additional test for 10D, 14D, 20D series: Annex Q of [EC 60950-1:2005/A2:2013, clause 14.13 of IEC 60065:2014 and clause G.8.1 of IEC 62368-1:2018.

(ft23%)

¢ curve (for reference)

REREE HIEBE,

LEAKAGE CURRENT AREA CLAMPING VOLTAGE AREA
500
Voltage
(V)

!"‘
L
50 et
Lt
=T
L=
> 1uA 10pA  0.1mA 1mA 10mA 0.1A 1A 10A 100A 1kA 10kA

Current
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B TEREMEMRETE)

Operating temperature dergtmg curve (see fig below)

P g 120% o 7oAt BIB5°CE1 25°CI# 47 3 245 2.5%/°C
=1 . o " - 04
g % 100% D type: 85°C to 125°C derating factor: 2.5% per °C
< | D type: #FAEH!
2 9 80w Standard type
g b \ T type: iR E
= 60% High temperature type
® \ V type: B HEEL
40% High energy type
\ \ J type: i SRR
20% Withstanding surge type
D type 8 type: FiZROHY
0% L Annex @ (IEC B0950-1, withstanding BkV/3kA
-40 0 40 85 125 150 combination wave testing) type

IR E

Ambient temperature (°C)

AR FEFUEERNEETFER. MERER. HEMENEEIR, [FiE25%/C

GJ Please note: rated characteristic includes maximum continuous operating voltage, withstanding surge current, maximum energy and rated
dissipation power, 2.5%/°C reduction.
W EUBEAEEY 00 -0.05 %/°C max
Temperature coefficient of varistor voltage:
N
W EEEE 550G~ + 150°C
Storage temperature range:
44
W EGBE 2500V 60s (body Insulation)

Insulation voltage:

. EfRRE
DEFINITIONS
) RREETIFER: ERERENCT, RFFEERINEREER FRRA TR XEREEVac#EmEiR AR/ \iL5%)
Iglﬁ%,_ {EUdCo
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).

@ﬁi B Eulug\%glﬁlﬁL}ggyéﬁﬂﬁﬁﬂT, @ﬁi Bﬁaﬁﬁﬁiﬁ“ﬁﬁﬁéum@ﬁ{ﬁo
Varistor voltage: dc voltage across the varistor when the dc reference current flows through the varistor.

3) EREIESER: E—ESRIEE, BSRUBSEVRAIAGINAY0 v SIMEEREEI0R, EeERETLIBIBRISEXIEE
EiRAYL/10,
Nominal pulse current: it is a current peak value. It is pulsed 100 times with 8/20 p s pulse current in 2 times per minute, and the varistor can pass 1/10 of the
peak current.

4) {DHIEBE: RIEEEEARIKMY T, EHERETBRIEEIMESERE, 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.

O MEEER: EsERRHERIRE S EIRENRAERE.

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

b) BEEMIE: AetiEREERRIRIIEE RIS AEEIMEEE, FRIFSBEREMR(ER10/1000 v shkE.
Maximum energy: the maximum single pulse energy of the specified waveform that can be absorbed by the varistor. Unless otherwise specified, 10/1000 p s
pulses should be used.

1) BRRETNRE: E25 CRUIRIRIRE FHISRASCRTINFE.

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

8) FﬁiEe.mu 7_25 CJZ%EIEE’JHMJIMF‘_—F ﬁfﬁbuﬂ_j(gquEJ_H%, Ej@@gﬂﬁﬂﬁﬁcpml%umo

Leakage current: the current through the varistor at the maximum dc voltage applied at 25°C or other specified temperature.
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6. i Al
PART NUMBER
RM 14 D 220 K D 1 | E 100
B2yl EEER R BEER = FaIEE FAIE I BEME  FERIFIER
Series Nominal Shape Varistor voltage ~ Tolerance Lead spacing  Lead style EEEERE Coating Type and
diameter Taping packing or Lead material marking
length (bulk)
FFaR & RENS
No. Field name Expression
1 51 RM: Ry EEES
Series " In0 (Zinc oxide) Varistors
2 %%E,E@é 14: 14mm
Nominal diameter
3 ik o,
Shape " Disc
4 @@%}% 220: 22v
Varistor voltage
5 G K: +10%
Tolerance
6 WEE D: F=7.5mm
Lead spacing
; R |
Lead style " Straight Leads
8 AR AR |, B R, B O =24mm
Taping packing or Lead length (bulk) " Bluk packing, Lead length (L)=24mm
g BEHE £, FRLE)
Coating material " Epoxy (Blug)
SERIFESS FRAES, IT ENZINRTE b
10 Type and marking 00: Standard type, printed ZNR trademark
EREEERE:
Common nominal diameters are: 5Smm, 7mm, 10mm, 14mm, 20mm
EREBYERS:

Common varistor voltage are: 18V, 22V, 27V, 33V, 39V, 47V, 56V, 68V, 82V, 100V, 120V, 150V,

TS0, T8I, 520, 10,000, 10w 200 600, T ]
P T ' ' ' ’ TAPING PACKAGING DIAGRAM
BEEEE
REEL PACKING -
W EE P
LEAD STYLE DIAGRAM {{ S annaanes
. . EEE
| 7 AMMO PACKING /
- - y. ey
=1 HMESFAD SEATHD e —
STRAIGHT LEAD OUTSIDE KINK LEAD VERTICAL KINK LEAD
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1. I,\Ji Ahtm
MEASUREMENT AND TESTING
WEISHRE, B EIRSREE NIRRT M T
If there is no special need, varistor measurement and testing should be conducted under the following environmental conditions:
BE TEERE AREES:
Temperature Relative humidity Atmospheric pressure:
250C+5°C 30%~70% 8bkpa~106kpa
PR ESIEE Bk HERTTIE
No. [tem Specification Testing method
shEERR SNEARIR B RRRERYERES, RO 7EiEEE0E | BB ErE e /AR B s EL AR RERI RS,
) A e;Fance o The varistors should be visually inspected for evidence of defect.
An:i][Ziimension No marked defect on appearance form and dimensions | R~ FiiFiE-RREIE.
are within specified range. Dimensions should be measured with slide calipers.
2 i N v BfRigE.
Marking To be easily legible. The capacitor should be visually inspected.
IR 8/20 v sHERBIRE B IR EERS S | Hin L, FiF
HIHIE R EREE(E BRI BERRIIE(E .
3
Clamping voltage To meet the specified value. Anominal pulse current of 8/20 i s waveform was applied to the varistor terminals and
the clamping voltage peak was tested.
AN EE R EE AR R |, R ISR HRERSPE TR
i B ER HEEREEEAN. SR EERSS KR EE
Varistor voltage Within specified tolerance. The varistor is fixed on the fixture without rust, and the voltage of the varistor terminal is
tested according to the conditions specified in the "Data sheet".
5 BEE TEEEEE EIEERRIGET, FAK. WAHRETIE.
Capacitance To meet the specified value. Measurement at 1kHz, 1V under standard atmospheric conditions
. TE25°CRSBEINT R NEEE RS, AEERER.
N=Il==hry s ] ’ ==
6 Leaffgﬂrbrent @Efﬁﬁsfsgeciﬁed value Apply a maximum continuous dc voltage of 75% to the varistor at 25°C and measure its
8 P ’ leakage current.
EEEES E8/20 u sZ T, HIRSEIRESHINCREEIEER, SEABE
52, N 7/
. . BENR, 1EHmXEENRERADs.
2= EHESELTE == =o ’
Rep eti’éi}\llz pulse g’%ﬁ%@%ﬁé{;ﬁgﬁﬁgﬂgg - B3kE, S Under 8/20 1 s waveform, the varistor was subjected to 10 times of repetitive pulse
EREE current Thez\/;}Etor should have i?reakdown or flashover current, and the impulses was 5 times in each direction. The interval between two adjacent
7 BEt during the test, and the appearance should not have any impulses was 90 s.
Impulse testing stability mechanical damage SRR NE S HEAN]
ERET | oy NLRF R E R EER (2msa & 10/1000 p RIEHEE, HE
PRSI \Gee, WERETHREN, WRENE |1,
qcurrent B, E{EEERYIMRERNENERRE/INS10% |The varistor is subjected to a square wave current impulse (2ms or 10/1000 p s), in any
After the impulse, it should be stored at room direction.
temperature for 2 hours. Measure the varistor voltage. — " e
The rate of change should be less than 10% of the initial |TE8/20 W SIRFE T, SHEERSUEEMBRRIEM AR ANKEEREE, HEE
3 Eij(ﬂrél%uu. value. ﬁo
Max pulse current Under 8/20 p s waveform, the varistor is subjected to a max pulse current impulse, in any
direction.
B, SEEESENR FEE R, AESSEEaTREHES
. BimF3-AmmAUARE, EESBEEBBARSERRInMNESE
SRR ENEESEE. B, PR = N
;Eggfjgig;gﬁ ﬁ%ﬁﬁzm P BRAOZSEEHR, BRIEHENN2500VAYEERE0RIAE,
S ! = == First, the terminals of the varistor should be connected together. Then, a metal foil should
9 ) The varistor should have no breakdown, arcing or
Withstand voltage flashover during the test, and the appee{rance should not be closely wrapped around the body of the varistor to the distance of about 3 to 4mm from
have any mechanical da}nage each terminal. Then, the varistor should be inserted into a container filled with metal balls
' of about Imm diameter. Finally, 2500v voltage is applied for 60 sec. Between the varisor
lead wires and metal balls.
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Continued on the table
FER RERIEE 2K HERTTE
No. [tem Specification Testing method
10 EABEE EEEEE FE10/1000 p sEBIU T, REUEEPERRAEASZ IR ARERE.
Maximum energy To meet the specified value. The maximum energy that the varistor can absorb under the 10/1000 1 s current wave.
ARERISER BTSN ymaT, s eI EENOR, EUNSE
EEES , BYEREEAERRI0% B RSEG PRI A
11 B After the test, the appearance of the varistor should not |- FIESATF [ L )
Impulse life . . The change of varistor voltage shall be measured after the specified impulse current is
have any mechanical damage, and the varistor voltage . . ) . )
o applied 10000 times continuously with the interval of 10 seconds at room temperature.
change rate should not exceed 10%
HERERESC N EINEERESRE, PSRRI LS
LERInES WERREE FYThER,
12
Rated power To meet the specified value. Maximum allowable average power dissipation when subjected to the stress of successive
impulses and at the temperature of 25°C.
v'lE 'vﬂ‘ .
BHEEREERY o —y . X 1/B0x1 0oiey)
13 Temperature coefficient of varistor ’To meeﬂﬁspecified value m
voltage ' Rp, WIS CTRIBSERE, N2ES C THIBERE
Where VN1 is varistor voltage at 25°C and VN2 is varistor voltage at 85°C
EEERBIEIEESIANEE, (ARG EIHAEE B RITRSZ 1N 0mmELR
e BiRMEITE, BEREERIE. BERRBANERS, FF10+17E,
14 Ter%lal tgsile str;gth Lead wire should not be cut off. Varistor should not be  |Fix the body of the varistor and apply a tensile weight gradually to each lead wire in the
broken. radial direction of the capacitor up to 10N (1.0mm lead wire diameter is 20N) and keep it
for10+1s.
R EERR BRI AN OnmBIREEAINESR, SKEBIMEH)
= 900 || B ZRAN "“‘*' £ m; 900 , = ﬁ.,? —
_— B S ERR A, ?’?ﬁlﬁhﬁﬂ? URAIE,; BEERSEEIR, BER, S
15 %ﬁ&i‘n}ﬁ R Lead wire should not be cut off. Varistor should not be R2-SROEE
Terminal bending strength broken Each lead wire should be subjected to 5N (1.0mm lead wire diameter is 10N) weight and
' then a 90° bend, at 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 20 3 s.
B ERSENESRNIERIF2 058088, BNRERELGIRERS-
N e 2.0mm
A=Y by S S EIREZ o ° X . .
afeH %@Z/EE3/4L)\J:E'JEE1’J’:MT%‘&§% The lead wire of a varistor should be dipped into molten solder for 2+0.5 s. The depth of
16 - Lead wire should be soldered with uniform coating on the |. o )
Solderability of leads axial direction over 3/4 of the circumferential direction immersion is up to about 1.5 to 2.0mm from the root of lead wires.
' IESERREE: 245+5°C
Temp. of solder: 245+ 5°C
HENEBREEIMNANES T IEIE | BRENEEERERLS-20mmEE. $FiRA260+5CEER10=17b. iR
. 15, BHERSNEAERIR% &, B EREEEERPIREYIMF.
17 Solderin ef‘f‘e\ct Atter the test, the appearance of the varistor should not | The lead wires should be immersed in solder of 260+5°C up to 1.5 to 2.0mm from the root
g have any mechanical damage, and the varistor voltage  |of terminal for 10==1.0 s. After the test, the varistor should recover at room temperature for
change rate should not exceed 5%. 2h.
18 RGN B E R B A R A R BN BRSO E 5 10-55Hz . 4BHRIER
‘ﬁiﬁﬁéﬁ*ﬁ& BHa%ﬁl*EﬁTﬂEﬁ HEHAAE | 15mm, HREDEEI0HEISSHz, SAEREEIZEII0H, KAO—iE. @SR
=8 18, BHEEESIEIIERRY% BN, ShNSEEEERSERE=R.
18 Vibration resistance After the test, the appearance of the varistor should not | The varistor should be firmly soldered to the supporting lead wire and vibrated at a
have any mechanical damage, and the varistor voltage |frequency range of 10 to 55Hz, 1.5mm in total amplitude, with about a 1 minute rate of
change rate should not exceed 5%. vibration change from 10Hz to 55Hz and back to 10Hz. Apply for a total of 6h., 2h each in 3
mutually perpendicular directions.
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PR HERIEE K B
No. [tem Specification Testing method
350ES £ 40+2°C. 90%-95% MENNER
‘ﬁ%ﬁqﬁﬁf@z BH SRS (LTI B EERRSTERES BHREER 14 T iElNE
14% Eg& 1{12_}%\&@10/ t@ IJII:EEJE5OO+ 12/J\H\'J‘o
Ry S y = s . ° + . +29C | % %
19 ﬂ'ﬁj,,%,%ﬁ After the test, the appearance of the varistor should not Apply the mngcontlnuous operating ac voltage for 50012 h. At 40+2°C in 90% to 95%
Humidity loading have any mechanical damage, and the varistor voltage relative humidity.
change rate should not excee(i 10% SERERE, BHEREEEEE ME/S.
’ After the test, the varistor should recover at room temperature for 2h.
B4R RRER, HEE=IIER 1000+
SR RS MR S LA de\ H’Tﬁ& EREEINRCEERAEE, MR LERET
Baan 3, BESEEEETERIBI0% The maximum continuous ac voltage should be applied to the varistor and stored at a
20 . . After the test, the appearance of the varistor should not . )
High temperature loading have any mechanical damage, and the varistor voltage maximum operating temperature of 1000 =12 h
chan 10 HEaRE, BRI FREVE.
ge rate should not exceed 10%. .
After the test, the varistor should recover at room temperature for 2 h.
REEEEER LA MR PETHERFRIE
Temperature cycling shall be measured in the following test.
HENMEREEERINE A ES (IS | Step  Temperature  Time
B 18, BHERSUEAERRI% 1 -40+2°C 30min
21 Tenllmeit]l;e wcle After the test, the appearance of the varistor should not 2 +125+2°C 30min
p y have any mechanical damage, and the varistor voltage | JEIEBREL: 5K
change rate should not exceed 10% Cycle numbers: 5 cycles
HEERE, BHERSEEEER MIREY .
After the test, the varistor should recover at room temperature for 2 h.
. " Z(IEC 60695-11-5EIMOVIEE TR AR K MRt B . K BRI EFEAE
) SRR, IREREAES =l I3 JE{:{\%I‘H?:AL@EEW KIEHENNEPALA RS
22 .BH*%E . The burning of the sample shall be self-extinguishing SRAOMIE, BEDESRIASES
Passive flammability " . The MOV shall be subjected to the needle-flame test of [IEC 60695-11-5]. The needle-
within 30 s after removing the needle flame. L .
flame application shall be on the side surface of the samples for 5 s.

8. 1ZsbanEs

MARKING DESCRIPTION
AT
Company trademark
AR
Dersonic's trademark: Gu
INR
INRC
[ERGUEERRIS
Varistor specifications, ex.: 20, Nominal chip diameter 20mm
D, disc chip,
511, varistor voltage 510V (51 < 101)
K, varistor voltage tolerance +10%
TRUNES

Safety certification marking

S ERHAFIAERHARIRS

Production cycle and internal identification code, ex.:

njiolo

HEFD *ERAN Eo vl
Production year Production month Production ID
A 2020 1,Jan.; 2, Feb; D, Standard type; K, General type
B, 2021 H T, Hi-temperature (125°C) type;
: 9, Sept; 0, Oct; V, Hi-energy type;
Z,2045 N, Nov.; D, Dec. J, Withstanding surge type (07D, 2.5kV/40 times; 10D, 4kV/40 times);

A, 2046 Q, Appendix Q (IEC 60950-1, 6KV/3KA) type
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9. REFEFIE
SAFETY PRECAUTIONS

9.1

9.2.

9.2.1.

(EFEENERRSNS, B ERREEIR: (RERTRAME. RIE. BRGE. BEIFHES ) BERER, AIRTRE5IEKK. B8, &5, URERSE.

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
shack, burn, or product failure may be occur.

THABRERSIVEREEEE, FREMERTER. NERREEGHRES, ARERATHEERMIME,

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
REERERER
Confirmation of performance ratings
BETEREHEAFNSEANEELFER, MEEER. SAREME. RESH. EENENRMERESESRETHEIRE, EREERNER.
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, ASENEHNEERTEESt, BT, RETS ERNEEREESEN.

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

REREINRSEE, FRBINTEHE

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

1) ESAEIAREIERE , FTREHIRERAL, AEEHESNERIMRESSIINE.

In the event of fracture of the varistor, its pieces may scatter; hence, put the case or cover of the set product in place.

) BAREEATRM ( BBEE. WIEaSE ) L. BELER, BERFRIEREINR.

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) 4RREIER

Across-the-line use

R EREERRE, AR EREREEERR AR

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

4) A1 ER

Use between line to ground

a) i3 E R, ESEEMSIEEEEIER, SRS SIRE, TS EEEERRINEERIEEIEEK .
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.

Rl bAER, BFHEERnTEREMER. NEREEKE, AESERRRGERERRGREER.

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) EREEM RS Bt e ErERERF, EaERRERISEMERR, MFENS B HE i 7E AR,
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.

EFREEEIE

Application notes

EETYIEIE, oJREReEERR SRS EUE
Pay attention to the following items to avoid the shortened life and failure of the varistor.
1) EBEEIRE
Circuit conditions
a) BEENRERRNEREAEARANEETFEREZ L.
Select a varistor of which the maxi voltage including fluctuations in source voltage allows for the maximum permissible circuit voltage.

b) SRRIEEINRIER (FEINEEELHREER ) , FRREHEERRAEEE,

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.

D) EERERRR, BRRRIMIREERIER

Select a varistor recommended in table 1.

®  GEER

Across-the-line use

E’fﬁ_i&‘t@i&ﬂ*“EEE@EFJ%ESZEHT T, BEGAIPMHGRENR. PIHEIE. SEMEEER FRERHLRS, SENERBBN L, 77
BE(EFER1IEE * HIERELSR.

If possible, use a part no. Marked with =% 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.

@  BHEER

Used between line to ground

HIRHPERE, BRI LT, B, BRI HEBNERIR.

Use a different part no. From “across-the-line use” as table 1, because of raising voltage in case of “line to ground fault”.
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Table 1 - example of varistor application
187 #REER “R-HefER
Type Across-the-line use Use between line to ground
L o—oro
o t \$‘ Protected
Q o Protected Equipment
g o Equipment
@ 3 No
m O N
3| are Fuse T2 MOV " ;:59 .
= m ermal ruse
2 Z5 MOV
e 23 MOV2
g [ -
g &b
2 oo ]
5§
g S Protected
® = o Equipment
3 S oo Protected
-:% %I_ ﬁ Equipment oo
&8 oo aro Fuse
oo Fuse  CZ3 MOV3 ;T&E&\‘E' Fuse
T =23 MOv4
BIRE [REIEE BIREE [ERE=ERE
MoV Source voltage Varistor Mo Source voltage Varistor
Ac100v 201 ~ 361 % AC100V 471,511, 621%
EBSEE AC120V 241 ~ 431 % AC220V 8213k sk 1823k sk sk
SRR AC200V 431 ~ 561 %
Example of varistor MOV Mov2 AC230V 511,621k,
MOv3 AC220V 471 ~ 621 % Mov4 AC240V 8215k sk, 1822k ok sk
AC240v 511 ~ 621k 112% s
AC380V
AC380V 821 1823k 3 3k
EATRABHVBGEEES (DCS00V ) B, AFEFRIPIERIES « * NERER. FRRATBHREGIEHRIENEEEE, T ENERIEHT

T, SRS BB IR A B LB T

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.

TEATERABAOMIEB IR ES ( ACI000VEKACI200V ) B, FAfEFRERI-PIERAVES & & * NERELSER.
Use a varistor marked with sk sk sk in table 1, in case of the withstanding voltage test (1000Vac or 1200Vac) for equipment.

BRI RIRAS

Concerning current fuse

O©  FTAEHEREREERRSGNETER, —RIEBKTRETEE. Wb, ERFiR, EEEREERE, BIEREETEREIRES.
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.
#Ri&specs 05D 07D 10D 14D 20D
r—HEra
frigis e <?A <5A <5A <10A <10A
Fuse rated current
@  (RESARBRNEIERIRR IR,
The recommended fuse position is shown in table 1.
peled i

Concerning thermal fuse

AR R EL R RIRGEIRRS, (ERENERRRMANESRIFIIRIRG .

Set a thermal fuse to get high thermal conductivity with varistor.

9.2.2. fEFRIRIR

Operating environments

1) BPEEERR =S MER.
The varistor is designed to be used indoors. Do not use it exposed outdoors.
2) A ESIERT. BRI R R R EEEE RIS,

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) RRITEMRE.

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.

. BRERISTER.
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4) AR R S B S RIS AR S A R B TR AR IR (.

Do not use tl
9.23. INTA&H

he varistor in dusty and salty places and atmospheres polluted by corrosive gases.

Processing conditions

1) FERFARTREERIMNEEIES A0RE (HIEEl. RIS ) &5

Do not wash

the varistor by such solvents (thinner, acetone, etc) as its exterior resin detenorates.

) FAIHEINFT REE S MEEREE T IRV E R . B,

Do not apply a strong vibration or shock (by falling, etc) to the varistor, cracking to its exterior resin and element may occur.

3) SRS EIRRRE TRIISEIR ( SRR ) iy, IR R B B IERR S (LAIEE.

When coatin

4) RSB

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

BRNEEIERNAAYS R E TR T E SN N T .

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

5) \EHERS, RETEAN MR TS T. BTSSR EE AR AR AR A S M RA .

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

1BELR
Soldering method

BRI

Recommended condition

TEEE

Attention item

RIEIR

Flow soldering

260°C, 10FPLAA
260°C, within 10 sec

S|SB R RIS ER

Lead wires type is not reflow soldering object part.

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

ERRETURRT, ISEURE3S0CLAT, IERHEHIETLAA.

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

W RIS

Soldering temperature-time profile to recommend

R
Temperature (°C)

924, REMRE

Long-term storage

1R ¥
Soldering
TR | A
Preheating Cooling
SRR BIRE30°C HiRED

Temperature: Room temp. to 130°C
A8 : 12080EAm
Time: 120 sec max

Gradual cooling

v
260°CLELPI.

N F1088
260°C max, 10 sec max

B8]
Time (sec)

) BHEERAREESR. SiRmiT. MFSATEIRICLLT, BESURILLT, REHRS1F.
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.

REIBRE (1FLLE) K, ERE

AR,

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

) FHRFERMERE (LS. TRk, S8, 85% ) BEP.

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

3) RIFIBATERIR LB, EES.

Avoid direct sunlight and dew condensation.

93. "B

Notices

BRI SEMERERIRE ( MEMARE. BERES ) 15, FEAEAATSHERESRAREEESIHRER.
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.
ERZRERRISSCHFERETIRE, UHENHRERR, ANaF8EHTEE.

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.

HIRFEABSKERNER L7, BERENRASAUTAIESR, TReSsRHEEREX. SEIGEREERREL, INMEETRSERERRE TS ER

E:

Ao

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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10. #mAsiEsE
TAPING SPECIFICATIONS
B Method 1 : sprocket hole between parts

P2 P P
N
—
[ H1
H < || w2
i, — | | —] | ] 1 Ho Ja
L] 1S sty L L
wo pan) I e W 2 N .
w 7 N Q e A gy OO
{ [ P1 F /o] { /
v
PO 7~
B Method 2: sprocket hole between leads
P P
_ AH
A
e’
$ —4
w2 >l H " 7
) 1 \ 1 HO
|| 1
@ O O wo |w D fan) Jan) Y N )
P AN py p >y N (’( H - //'
DO ‘
F P1 PO
ltem Symbol Specification Remarks
(mm)
Lead-wire diameter od 0.75+0.1
Pitch of component P
Feed hole pitch PO Cumulative pitch error: 1.0mm/20 pitch
Feed hole center to lead P1
Hole center to component center P2
Lead-to-lead distance F 7.5=1.0
Component alignment Ah <20
Deviation along tape, Left or right AS <13
Tape width W 18.0+1.0/-0.5
Hold-down tape width WO =70
Hole position W1 9.0+0.75/-0.5
Hole-down tape position w2 <3.0
) Straight lead H 18.0+2/-0
Height of component from tape center -
Kinked lead HO 16.0+0.5
Component height H1 <32.25
Feed hole diameter DO 40+03
Total tape thickness tl <12 Ground paper: 0.5=0.1mm
Total thickness, tape and lead wire 2 <18
Length of snipped L <l11.0




