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1 HHgx
DATA SHEET D T
KRG EE
Body color: Blue
H EUEIE: IBERIE (UL94V-0)
Coating: Epoxy resin (UL94 V-0)
B PR
g Lead wire: CP wire
L Ep=: INR
Marking: 14D911K
C% Us @
F1 ooD
—
PEGRARIS RM14D911KD1IE100
Part number
EFEER
Customer P/N
RANEETFER AC550V (max)
Max continuous operating voltage DC745V (max)
EREER, WN .
Varistor voltage, VN S10v=:10% @ 1mA,30ms
EREIREEIR, Ip
Nominal pulse current, Ip S0h @ 8/20us
= AHHIEE, Ve
Maximum clamping voltage, VC 1300V (max) @ Ip
BXRIKESER 4500A (1 time) @ 8/20us
— Maximum pulse current 2500A (2 times) @ 8/20us (5 minute interval)
i EZ_F %;}Ib
. . BEIEER . :
Withstanding surge Repetitive pulse current 1500A (10 times), @ 8/20us (90 sec. interval)
current
TET%?DP . .
Impulse life 150A (10 000 times) @ 8/20us (10 sec. interval)
RAMSEEE
Maximum energy 173) @ 10/1000us
Rated power
BRAXREMR o
Maximum leakage current 20uA @ 75% W
RABSE
Maximum capacitance 220pF @ IkHiz 1.0Vrms
. TERESE 40°C~ +105°C
Operating temperature range
D (Diameter) 17.5mm max
T (Thickness) 5.5mm=0.8mm
H (Heitht) 20.0mm max
RS F (Lead spacing) 7.5mm=1.2mm
Dimensions
F1 (Lead malposed spacing) 4.2mm=0.8mm
L (Lead length) 24mm=4.0mm
gd (Lead diameter) 0.75mm=0.1mm
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2. {hiA
INTRODUCTION
J_ gﬂ BEE_EEET_ _IEEIJ 1,1-\1¢_F3|ZT§EE,U|L LI}ILH:IIEIJEEJ_ %lﬁ%’&ﬁgéﬁo

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

BEEEAER: REAEFRIETNEF R RZIBERNFE. MITEMR, BEEEIEES
FRREER. EEIMEARESMs: BIKESREVSFIEH Zs,J&xE)E‘m‘JJuT‘ B8 R, AREERR (Is) BRE
& R B B R AIPR I BBV Z .

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.

fik o PR HL
Pulse impedance (Zs)
AWV birin BEAE FE
\ BRI Voltage E;hmmg voltage Voltage
R — [E&] Es )
Power [k h 22 £ @ﬁﬁ%g Circuit
supply | LEulse source Varistor | to be [> FE S B SR A F
4/ protected Clamping valtage by varistor
1 | —
Bk o B i) A 8]

Pulse current (ls) Time Time

BB E AR IRE AR
PULSE ABSORPTION BY VARISTOR

A ERIBHETT LR FEAIATURAERE:

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

Ve=Vs-IsxZs

ERVsEEARVe, IKEERISTLARIATATRKIEG

The pulse current Is are easily obtained by the following equation because of Vs much larger than Vc.

[s=Vs=+7s

FLd, BERAARBEARKARIREEE, BiEAIURKENRRIKEEEEE,

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.

HRRKNEREERENERIEIFE, BREETIFESHMRIRES T/

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. FEMA
APPLICATION

B EEETER: BRK. SMHse. XeEE. “Ea%

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

W THER: BE. FERnH. @8R, Sk, SRENR. ARG, BEiTiRRS

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

W BERE: BaE. EEl. RS
Communication equipment: Telephone, facsimile, exchanger etc.

Bie: BN, RBnas. IR, RS, SR, SREkES

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

$ ?EHE
Automotlve electronics products
EFEE
APPLICATIONS SCOPE
TERR g
Recommended Applications Specifications

05D180K 07D180K 10D180K 14D180K 20D180K

05D220K 07D220K 10D220K 14D220K 20D220K
A A se N= =] 3
FARC{RERES, WERFREFBRmIEST. SERFER. DL 05D270K 07D270K 10D270K 14D270K 20D270K

73 RS = 5
For the low Volh-iﬁglﬁ;?sgiﬁﬁf‘ Eéction (ﬁfﬂ%&ndﬁ%ﬁfﬁ 05D330K 07D330K 10D330K 14D330K 20D330K
g ’ n | 05D390K 07D390K 10D390K 14D390K 20D390K

automotive electronics, DC48V following relays and solenoid valves, electrostatic 05D470K 07D470K 10D470K 1ADAT0K 20DA70K

discharge equipment, mobile phones, etc.| - ccco | o7Ds6oK | 10D560K | 14D560K | 20D560K
05D680K | O7D6SOK | 10D680K | 14D680K | 20D68OK

05D820K | 07D820K 10D820K 14D820K | 20D820K
FERREESE, DCASVE(SEIRELR| 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

FARRACL00~120VARERLRE, FEICEERE(FEEI250VABARIE AR 05D331K | 07D331K | 10D331K | 14D331K | 20D331K
AC100V~120V, line-line applications, telephone line applications (for DC250V| 05D361K 07D361K 10D361K 14D361K 20D361K
insulation resistance test)| 05D391K 07D391K 10D391K 14D391K 20D391K

FARRACL00VAREBARAAGNAA)
AC100V line-line applications (Japan etc.)

FRIRACL00~120VAREBMRRIGNEI A, EES
AC100V~120V, line-line applications (Japan, US efc.)

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
07D781K 10D781K 14D781K 20D781K
07D821K 10D821K 14D821K 20D821K

FARSAC200~220VARERARA . AREAKHHRS
AC200V~220V, line-line and line-ground applications

FARRAC2A0VARERARRS, AREHIRIGIZEED., S
AC240V, line-line and line-ground applications (UK, Australia etc.)

FERRAC3B0VARERARA]. 4REEAMBRE

AC380V, line-line and line-ground applications

FERRACAI5VARERAR) . 4RERAHBR

AC415V, line-line and line-ground applications

10D911K 14D911K 20D911K

14D102K 20D102K

FAISACAB0VARERARR ., ARERAHERS igg}?gﬁ 14D112K | 20D112K
AC480V, line-line and line-ground applications 14D122K 20D122K
14D142K | 20D142K

FARRRERAIE RS (FESIAC1 200V BB D) 14D162K | 20D162K

line-ground applications (for AC1200V withstanding test) 14D182K 20D182K
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4 B
GENERAL CHARACTERISTIC
W iR
Characteristic sheet
‘ B EEsE BEATIEEE S‘EIJ%U%E E=AEST TEEER REE
}%@Z Varis::rn‘"’”age Max operating voltage Clamping voltage gg Class current Withstanding impulse current =
5 ge (VC) (Ip) Rated
Vastor | (@ 1mA) AC 0C @Ip8/20ps Nominal | @ g/20 s 820 power
e v v v V max diameter A ttime | 2times | 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 | 29.0~363 20 26 65 10D 5 500 250 20 0.05
390K 35.1~42.9 25 31 71 14D 10 1000 500 40 0.1
470K | 423~517 30 38 93 20D 20 2000 1000 80 02
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 02
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 0.4
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:
1026 | 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 BARESM
GENERAL CHARACTERISTIC
B 55RoHS 2.0, REACHAZ SRS
Comply with rohs 2.0, reach, halogen-free available.
W 2E
Safety certification
RREEE
%ﬁgﬁ% — N CERTIFICATION RAN:ch —
AUTHORITY APPROVAL STANDARD CERTIFICATE NO. 1B RS SRR E
SPECS | VARISTOR VOLTAGE MAXIMUM CONTINUOUS
OPERATING VOLTAGE A.C.
GB/T 10193-1997
6B/ 10184.197 £QC14001104814 07D 18V-820V 11VAC-510VAC
cac GB 4943.1-2011 £QC16001149384 10D 18V-1100v* 11VAC-680VAC
GB 8898-2011 "
6B/ 10193-1987 QC16001149385 14D 18V-1800V 11VAC-1000VAC
GB/T 10194-1997 £QC16001149386 200 18V-1800V* 11VAC-1000VAC
07D 18V-820V 10VAC-510VAC
__ |IEC61051-1:2018 100 18V-1100V 10VAC-680VAC
TOVSUD  |IEC 61051-2:1991/A1:2009 B 096835 0001**
IEC 61051-2-2.199] 14D 18V-1800V 10VAC-1000VAC
200 18V-1800V 10VAC-1000VAC
07D 18V-820V 11VAC-510VAC
m 10D 18V-1100V 11VAC-680VAC
UL 1449 (4th edition) E485399
(cuL) 14D 18V-1800V 11VAC-1000VAC
200 18V-1800V 11VAC-1000VAC

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

I L LADOL LK) o MR 41k h AR ({1 £258)

Typical 14D911K clamping voltage characteristic curve (for reference)

**: Additional test for 10D, 14D, 20D series: Annex Q of [EC 60950-1:2005/A2:2013, clause 14.13 of [EC 60065:2014 and clause G.8.1 of IEC 62368-1:2018.

RERER oI B ER =,
LEAKAGE CURRENT AREA CLAMPING VOLTAGE AREA
5000
Voltage
(V)
'l
-l
L ’—---“
=TT
500
50
1puA  10uA 0. 1mA 1mA 10mA 0.1A 1A 10A 100A 1kA 10kA

Current
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W LFRERFRRHR (R TE)

Operating temperature derating curve (see fig below)

&£ & ”éﬁ II"I T AofE BI85 CR125°Cr& % 7 £ 42.5%/°C
2 V, J, A type . QRo < " ne 0
g fﬁ 100% D type: 85°C to 125°C derating factor: 2.5% per °C
EN=] D type: FrofEAY
) 7 80% Standard type
gt \ Ttype: &g B
= 60% High temperature type
s \ V type: EAEE]
40% High energy type
\ \ J type: fif 3RS A
20% Withstanding surge type
D type 0 type: fifROHS
0% - Annex Q (IEC 60950-1, withstanding BkV/3kA
-40 0 40 85 125 150 combination wave testing) type

IRERE
Ambient temperature (°C)
V EER: EEEMEERANRETIFER. MEESR. seEMERREEINE, FFIE2.5%/C
w Please note: rated characteristic includes maximum continuous operating voltage, withstanding surge current, maximum energy and rated
dissipation power, 2.5%/°C reduction.

EARU=E [BRNE =

W EUBEREREY 0 to -0.05 %/°C max.
Temperature coefficient of varistor voltage:
B NZf=g

. 1:1%7?11111&%@ -550C"’+15OOC

Storage temperature range:

BISEE
o llﬁtiﬁr{%oltage- 2500V 60s (body Insulation)

5. BrAlfRTE
DEFINITIONS
) RRNEETFER: ARERENCT, nsrEEmINTEeERE FRISATIAIE X EEE W EVac#EEERKK
B/INIR5%) s B B R (B dc.
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).

) BHER: BEnsEEnneEERRN, BYEREMnIERERE,

Varistor voltage: dc voltage across the varistor when the dc reference current flows through the varistor.

) EEREIKESER: 2 ESRIEE, BRUESEIRAIATE20 v siREEREGEI0X, BEEREEETLURIEAR
EBXIEEERAYL10.

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) fHIEE: EIEEEEARIFMET, BEHEESTEEEEIMEEREE, HminERERIEE.

Clamping voltage: refers to the voltage peak appearing between the two terminals of a varistor when passing a nominal pulse current under
standard atmospheric conditions.

5 MEEEER: EHERRAHRRNRERISERENRAERE.

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

6) BEETMIE: BEHEEERRKIEERARAEEIMEEE, FRIFSERERER10/1000 b shRE.

Maximum energy: the maximum single pulse energy of the specified waveform that can be absorbed by the varistor. Unless otherwise specified,
10/1000 s pulses should be used.

7) BERETNFE: E25 CRUIRIRIERE FRIRASOEFINE.

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

8) i %lﬁ 125 C:‘Z%Enzﬂ’]ﬂﬂﬂumf“ T, ﬁﬁﬂuﬁikgum%gﬁth LLE@ZE@BHE%EPE'JEE,UM

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. EEFmAmHS
PART NUMBER
RM 14 D 911 K D 1 | E 100
]| ERER AR B ERE = R fAEL s BEE  ERIFME
Series Nominal Shape Varistor Tolerance  Lead spacing  Lead style BEERE Coating =5
diameter voltage Taping packing or material Type and
Lead length (bulk) marking
SR & RENE
No Field name Expression
) Y]] oy, EBEEE
Series " In0 (Zinc oxide) Varistors
2 .Eﬁégﬁé 14: 14mm
Nominal diameter
3 N p. ¥
Shape Disc
R ——
4 By 911: 910V
Varistor voltage
5 2 K: =10%
Tolerance
6 WEE D: F=7.5mm
Lead spacing
; R |
Lead style " Straight Leads
8 E S e B, K =24mm
Taping packing or Lead length (bulk) " Bluk packing, Lead length (L)=24mm
BHtE T
9 ) - E:
Coating material Epoxy (Blue)
FERIFESS FRUER T ENZNRT bn
10 Type and marking 100: Standard type, printed ZNR trademark
EREEERE:
Common nominal diameters are: 5Smm, 7mm, 10mm, 14mm, 20mm
ERBRYERSE:
Common varistor voltage are: 18V, 22V, 27V, 33V, 39V, 47V, 56V, 68V, 82V, 100V, 120V,
G2V 630 TSV 720, 820V, 10,000, L0, 000 1300, el
' ' ' ' ' ' ' ' ' ' TAPING PACKAGING DIAGRAM
LERGR
REEL PACKING
D ae T_}f]'
LEAD STYLE DIAGRAM -{H_ e
—_  Rebhskabshsh
B i ]
-~ B
1 [ AMMO PACKING
=13 HNESRAD TR
STRAIGHT LEAD QUTSIDE KINK LEAD VERTICAL KINK LEAD
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7. AIEEE B

MEASUREMENT AND TESTING

SRR

R,

B EBFERR B TR IR NI TalBR:

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

RE BERE KREES:
Temperature Relative humidity Atmospheric pressure:
25°C+5°C 30%~70% 86kpa~106kpa
R e K eI
No. ltem Specification Testing method
sMEERRT INBRNZ G RRRERTIREL, ROiEiEss | BB 2w /A B E HARRARTTRE .
1 A e’a Fance Bl The varistors should be visually inspected for evidence of defect.
pp' ) No marked defect on appearance form and RS BAEFEEREIE,
And dimension ) . e o ) : B )
dimensions are within specified range. Dimensions should be measured with slide calipers.
2 T Em R BfRigE.
Marking To be easily legible. The capacitor should be visually inspected.
BRI AS/20 v SHOERBIRE B e IR ERRES | Hin
3 fHIE EREEE RRFRIEHH ERNIEE.
Clamping voltage To meet the specified value. A nominal pulse current of 8/20 u s waveform was applied to the varistor terminals
and the clamping voltage peak was tested.
TS EREIE BH%%EIETE%%@EE’JIEL ISR RERNRE
1 BEYER HERESEN. TRIE R EEESS | HiRHIE .
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 TEREEE EEEXRBET, FERLkH. VAR HETRIE.
Capacitance To meet the specified value. Measurement at 1kHz, 1V under standard atmospheric conditions
mE g e TE25°CRERENNT 5% B BB R S, iﬁ!ﬂ%iiﬁ%ﬁo
6 y L - Apply a maximum continuous dc voltage of 75% to the varistor at 25°C and measure
Leakage current To meet the specified value. .
its leakage current.
EENEE 820 u iR, HEGERESRENIORERIMGER, BES
;’ﬁ steearRch RSN EmEE. Py, BEERNR, HMmREERIEBAR0s.
e Repetitive SNERRFES(TaisE Under 8/20 u s waveform, the varistor was subjected to 10 times of repetitive pulse
EEFII:LET¥ pulse current The varistor should have no breakdown or flashover  |current, and the impulses was 5 times in each direction. The interval between two
7 e during the test, and the appearance should not have |adjacent impulses was 90 s.
Impulse testing -
= any mechanical damage P, or P N .
stability SmEy (E8RE, EESETREN, EENS ;/ﬁ?}ﬂl EREEREIN LR T R B A B (2ms 2 10/1000 p o) AYfETER,
Square wave |, EUBEAEEASVIIAERIELERIE/INGS SR . .
current 110% The vgrlstpr is subjected to a square wave current impulse (2ms or 10/1000 p s), in
After the impulse, it should be stored at room any direction.
pmperatte or 2 our. Waesuro e el our 1age: zes/20  sggfl T, HESBIBERIEI A BANRE BT, 7518
: SAIRESTS . e rate of change should be less than 10% of the |z
Max pulse current initial value. Under 8/20 1 s waveform, the varistor is subjected to a max pulse current impulse, in
any direction.
B, SEREERNRFEEE, AESESEREERSE
- FEESREm T3-ammAUAEE, HESEREEBAREELRInm
sSeEhENERSEEs. S B IR ey i
RS | AN TR HEBHNSEET, REEIN250VAIEROFE,
NS ES - N o =t First, the terminals of the varistor should be connected together. Then, a metal foil
9 The varistor should have no breakdown, arcing or ) .
Withstand voltage . should be closely wrapped around the body of the varistor to the distance of about 3 to
flashover during the test, and the appearance should A A ) ; o
ot have any mechanical damage Amm from 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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eELE
Continued on the table
FFeR IR K HERTTE
No. ltem Specification Testing method
EieE EsEE FE10/1000 p sSEEFRIE T, EESUEIEES AR HRKBERE.
10 : - The maximum energy that the varistor can absorb under the 10/1000 p s current
Maximum energy To meet the specified value. wave
HEREER SRR IME =R T, HEENIREEREMRIFEEBI00000R, FELIMFE2
EEES 15, BYEBENEREBERBI0% INESREEIER R LR
11 {Im u|;_:||i:fz After the test, the appearance of the varistor should | The change of varistor voltage shall be measured after the specified impulse current is
P not have any mechanical damage, and the varistor ~ |applied 10000 times continuously with the interval of 10 seconds at room
voltage change rate should not exceed 10% temperature.
ERERES C T MBS EERE, EaERsTLGERm
2 EENE  WEEEE BATHIE,
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.
n2 'V1‘ .
EHRERAEES | 7 /60> 1000%42)
13 Temperature coefficient of |1 SEIE !
. To meet the specified value.
varistor voltage X, WLE2SCTHEHERE, WW2ESC TFHIEBHERE
Where VN1 is varistor voltage at 25°C and VN2 is varistor voltage at 85°C
EIEJ%E& EFEESAIAEE, (FEREYEIERE B ARITASE10N(1.0mm
_—— Beemie, BRI BEECRNESN, REFI0-11DE
BERTRAE . "
14 Terminal tensile strength Lead wire should not be cut off. Varistor should not be |Fix the body of the varistor and apply a tensile we|ght gradually to each lead wire in
broken. the radial direction of the capacitor up to 10N (1.0mm lead wire diameter is 20N) and
keep itfor 10+1s.
S ERSS ERERSON(LOmmELGETAIINEER, REBINE
N . AR, AEEERIFRAE,; HEE EEHTI0°, R,
. B, EREEEERA. TIPAD, IAEERERORILR, BREERIER, BER
15 %ﬁi}n}ﬁ?ﬁ}ﬁ Lead wire should not be cut off. Varistor should not be TR0
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 2t0 3 s.
N . s FEEREYEERRREARBNIER 2058088, BNREREGIRED
BRI LTRSS | o RASRHE =
B ° i i i H
16 EI_L—.:E Lead wire should be soldered with uniform coating on Thg lead wlre .Of a varistor should be dipped into molten solderfor 2+0.5s. The depth
Solderability of leads o . ) of immersion is up to about 1.5 to 2.0mm from the root of lead wires.
the axial direction over 3/4 of the circumferential R
direction IRIBIRRE: 245-5°C
' Temp. of solder: 245+5°C
FERE RN E RSN IEE (TS | B S N\BHERIRERLS-2.0mmER. $3iRA260=5°CERIEF10 15D,
ey 15, BHEBRESWEAERE% iR, BREEEREEERPIREY .

17 Solderingtelf;“ect After the test, the appearance of the varistor should  |The lead wires should be immersed in solder of 260+5°C up to 1.5 to 2.0mm from the
not have any mechanical damage, and the varistor  {root of terminal for 10+1.0 s. After the test, the varistor should recover at room
voltage change rate should not exceed 5%. temperature for 2h.

#E BB B B S A R RS R B R BN AR EEE R 10-55Hz . 4EHRIBR
MR RSB IR R NE A TER (TR | 1.omm, HRENE10HE50Hz, AEBEIFII0H, KO—DiE. B
i 15, BYEREUEIEER% NENE, B NSEEEEE S EREI =R,

18 Vibration resistance After the test, the appearance of the varistor should  |The varistor should be firmly soldered to the supporting lead wire and vibrated at a
not have any mechanical damage, and the varistor  |frequency range of 10 to 55Hz, 1.5mm in total amplitude, with about a 1 minute rate
voltage change rate should not exceed 5%. of 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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Continued on the table
FFeR IR K HERTTE
No. ltem Specification Testing method
ERSEIEEHASERESM0+2°C, 1HEIREAI0%-95% {4 FHEN
SRR S TR ey ’ -
= S BRAEESTREERL00+ 12/)\8F
. 15, BHERESVEAERR0% ) o
[RzA=LE] ) Apply the max continuous operating ac voltage for 50012 h. At 40+2°C in 90% to
19 L ’ After the test, the appearance of the varistor should . .
Humidityloading not have any mechanical damage, and the varistor 95% relative humidity
voltage change rate should not exceed 10%. ElERERIE, BHEBREREZR MR,
After the test, the varistor should recover at room temperature for 2h.
» 4SIERBES MR I EEZREBRE, T
SIS m%%ﬁTEﬁEH%mﬁﬁxﬂ%ﬂf%mnﬁk SRR, WERRLFRET
== 0, - ~Jo
=HE=T6) 5, BHBEEEAERIA10% 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 . .
High temperature loading not have any mechanical damage. and the varistor mammum operating temperature of 1000 =12 h
voltage cha:ge rate should not gxéeed 10%. BRI, EUBMEREERE MRS,
After the test, the varistor should recover at room temperature for 2 h.
IREEE SR M & TSR 2
Temperature cycling shall be measured in the following test.
HEME RSB IR/ NEAER TS| Step  Temperature  Time
N, 15, BYHERSUEIERBI0% 1 -40+2C 30min
IREEE i )
21 Temperature cvcle After the test, the appearance of the varistor should 2 +125+2°C 30min
P 4 not have any mechanical damage, and the varistor BIREL: 5K
voltage change rate should not exceed 10% Cycle numbers 5 cycles
HERGERIE, EPEEIERREEER FIRE2\F.
After the test, the varistor should recover at room temperature for 2 h.
, . N RIIEC 60695-11-513FMOVIEFTEHAR A MR B, A IEKr=ES S
A s, wamme | et OGRS, SRR
2 Passive flammabilty | " 2uing of the sample shall be self-extinguishing | "oy el be subjected to the needle-flame test o [1EC 60695-11-5]. The needle-
within 30 s after removing the needle flame. - .
flame application shall be on the side surface of the samples for 5 s.

8. iatand

MARKING DESCRIPTION
A
Company trademark
SRR
Dersonic's trademark: G
INR
INRC
BRI RERRS
Varistor specifications, ex.: 20, Nominal chip diameter 20mm
D, disc chip,

Safety certification marking

SR AR AR

511, varistor voltage 510V (51 x101)
K, varistor voltage tolerance =10%

Production cycle and internal identification code, ex.:

SEEFD SERHD
Production year Production month
A, 2020 1,Jan.; 2, Feb;
B, 2021 H

: 9, Sept,; 0, Oct;
Z,2045 N, Nov.; D, Dec.
A, 2046

pifin

oyl

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. 2 FEEIE
SAFETY PRECAUTIONS

9.1.

9.2

9.2.1.

(EFEREERRRNy, BEEIEREFEEIR ( RERFTPRIIE. BRI, ERIGG. % ) BERER, BITRESIEENK, B8, B8, URER
.

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.

THINBRERRIEETESER, FREMRDEETER. MERREEERES, FRERATIRERPIHER.

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

EirESEC

Precautions to be strictly observed

Confirmation of performance ratings

BETEHEERNSAOEETFERE, MERER. RARENE. RESG. BENMEEESESHEEMIRE, TRESENFER.
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, BISSNEHERRRS, BiRT, BREYSIERHERREEREN.

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

REBREINRSIE, FRAUTHE

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

1) BHEIERZIANG , TREHRNERE, AEEHRAXERIMRESTIIE.

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

BAREEIRYM ( BRER. BIsSRF ) L. SEEER, BERTRIERENIR.

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) “REER

Across-the-line use

R ERERN, AHRIRAHEEGFEERR R

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

4) 8- HbRE R

Use between line to ground

a) 4R E-hREEEFARY, ERENEIEAERIFSEERINER, SRARGADIRE, Tat I EEHERRINEERIEEIEREN.
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.
RER EAER, FESRMICRBEER. INEREEIER, MR SERRIRGERRE RN SRIMER.
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) EFEIHMGEESEIM EEFREREER, B EERERIFERERR, KB HE I8 ASEE.
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.

ERTEEE
Application notes

ERTHIEIE, TReEIR B aHEaas B E

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

LGS

Circuit conditions

a) BEENEHEERNEERAEERAE iEI{’E EEEZ L.

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

b) ISRIFRMEMIEINRIER ( eI EELEREER ) , FrBREREERRRAIREEI=.
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.

o ETEEREERRRE, MRRRINEEERIR

Select a varistor recommended in table 1.

O #REMER
Across-the-line use
BR=SERNESIGRTENAEATE. SREMPUREI. PIHRKIAE. FEUEFER TFHENLRS, $EHEREEN

LF, FIREfERRIPIES * RERESR.
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.

@ RIREER

Used between line to ground

HIREPERE, EHOEES LT, B, AERRIPERERESR.

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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=1 - BB AR AEFREES)
Table 1 - example of varistor application
185 4R “R-HefER
Type Across-the-line use Use between line to ground
L o—owro
o t Protected
(= Protected Equipment
3 S Equipment o
.,%,: 3 N =
* or Fuse  CZ3 MOVA fuse
S oo Thermal Fuse
2 73 MoV1
= 4 Mov2
S &
2 oo
5§
E o ﬂ ﬂ Protected
@ rotecte:
o= E;mpment
& = Protected ﬂ
g oo
g_ ll?!g ﬁ Equipment oo
ES oo o Fuse
o0 Thermal Fuse
Fuse Z3 MOV3 o5 MOVa
T 23 MOV4
MoV EIREE [ER8yER MoV BIRERE B8R
Source voltage Varistor Source voltage Varistor
ACLO0V 201 ~ 3613 ACI00V 471,511, 621 3%,
SR AC120V 241 ~ 431 3% AC220V 821 % sk 182k % %k
ERLERA) AC200V 431 ~ 561 3%
Example of varistor MOov1 Mov2 AC230V 511, 621k,
MOov3 AC220V 471 ~ 621 % mova AC240V 821k sk, 182k % sk
AC240V 511 ~ 621 %
AC380V 123 %
AC380V 821 1823 % 3¢

9.2.2.

EFTRRABAVABIZEEIRRER (DCS00V ) B, FBAEFRIPHEBRIRAE * *NERER. FERATERESERNBYEEERR, £—ENE
BIEHT, SERTIS BB B LA .

Use a varistor marked with *i =k 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.

EATRBAIMIEEEER ( ACI000VERACI200V ) B, FEIEFEZRIFHERAVES * & kHIERER.
Use a varistor marked with =k = sk in table 1, in case of the withstanding voltage test (1000Vac or 1200Vac) for equipment.

d) Egﬁ/\%mu{%ﬂiﬁﬁ?

Concerning current fuse

@ FTRESEIRREERRISAAIEEEET,

o

—REBRTRETEE. W, ERFR, EREERES

, HERERERE

BEEEIRGEE

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.

#2Especs 05D 07D 10D 14D 20D
ag FEER
PRI ERERE <?2A <5A <5A <I10A <I10A
Fuse rated current

@ fRE

AR BB RIRR IR,

The recommended fuse position is shown in table 1.

e EERIRG

Concerning thermal fuse

ARG E R R RIRAEIERS, (EFE

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

SEFRIRIR

Operating environments

1) B EERE =S MER.

S
e

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

EEERANEEBITAYRIRA.

2) FEIERBEESNIRAT. BEARMAE R R Rt i S ERIRAT £ .

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 FEEMR. N, SRERISHER.

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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9.2.3.

9.3.

9.2.4.

4) eI Bk B S B 2 A AT AR RS M M RS FRAIR IR P
Do not use the varistor in dusty and salty places and atmospheres polluted by corrosive gases.
DNTAG4
Processing conditions
1) ReJERFER] BB MR B RIS S (LAYIAE ( FRlER). Rl ) EfTi5%k.
Do not wash the varistor by such solvents (thinner, acetone, etc) as its exterior resin deteriorates.
2) AeJHENNAT seE BN BRI e s T N IR R E B 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) A EEEEE TSR ( SFREE ) B, FUERATRENR BRSNS,
When coating the varistor with resin (including molding), do not use such resin.
4) BBy BRI MNE B R MY 5 4R SR A A E TR M E eI N .

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

5 IRy, BENT™RMETET. BT BRENER SIS EE N,

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

2SR R FEEE
Soldering method Recommended condition Attention item
IR 260°C, 10FPLAAY S|GEA R ER
Flow soldering 260°C, within 10 sec Lead wires type is not reflow soldering object part.

BRSNS T e, BRFIRETHER.

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

ERREFTURR T, IREIRREI0CLAT, RIS,

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

W IR
Soldering temperature-time profile to recommend
mE
Temperature (°C) r2
Soldering
T | AEN
Preheating Cooling
R HIBE130°C BELE
Temperature: Room temp. to 130°C Gradual cooling
B : 12081
Time: 120 sec max
v
260°CEARY. NF108
260°C max, 10 sec max
B8]
Time (sec)
REIRE

Long-term storage

|) BYEERA R ARG, mirmiT. REHITEIRO CLAT, RE%RHUT, REHHRA1F.
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.
REEHRE (1FLLL ) B, (ERREHEPERNTIES.

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

) FAMRFAEBMIERRE (MR, SRR, S8, 88F ) BEP.

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

3) (RIFBFTE RIS ES . &EF.
Avoid direct sunlight and dew condensation.
BolifZ]
Notices
FRATREEERESIRE (MTMARE. BERES ) 15, BRAERNNTAHERESRREEE S 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.
ERRRELSISESCHFRETIRE, TRLENHREER, A a5 aHTEE.
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.
HIRFEABEREENESE LH. BeRENGANSAUTRRRERR, tseEsEReERSTE K. RALEEEIERREL, NGB RAE M
FHETZ 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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10. fRTEIEE
TAPING SPECIFICATIONS
W 75— Method 1

FLEE (PO)ERTT4-FEEERE (P 12.7mm
&, FLIB(POEATTIHIEERE(PISA15.0mm
12.7mm by feed hole pitch (P0) and components pitch (P)
or, 15.0mm by feed hole pitch (P0) and components pitch (P)

ShES R AR
Outside kink lead Inside kink lead

B SEATH

Straight lead

Vertical kink lead

A

i ) N i R
Carrier tape
y Hokd o tape
2
P F im
PO
B 755 Method 2 FLEE(PO)A&12.7mm, JTIREDREREE(P)A25.4mm
- Feed hole pitch (P0) with 12.7mm and components pitch (P) with 25.4mm
‘ P ShER A TR
AS | « > Outside kink lead Inside kink lead Vertical kink lead A
D
t C Straight lead
(e
! | A1 g
H
w1 DO i
o N ) - [ A A SRRV i O RNAN I SRRNVE N B kT
W oo
ED\d—‘danr tape
e » t2
F P PO %m
&
=
£
g &R
=3
Ely
F&
z e H .
e g =8
e g Wit =# =)
E|FE z E& g
g =N g T = (S =
: s £h|sE|E z g |y g £ E |§m E
=] 1= - 28 134 |2 g = = S S o | B8 o E
g 24 & |gg@|sd|=, E |z Fwle |2 |Ed|ZBIEL 20 |l 2,
& 22z E2EE|28 s, 5|3 ERZ |Z SEZEcECREZRSEcE
S 2m|S (B2 ga(BH BN g@g%g@;eﬁs-ra-ﬁgmgugﬁgﬁ
=z o sEcdled|;@E@EM s B 2N ZPRSEZEENEM ZE % S gl o8
S I AR 1B I EY 1B I IR I AR e A IR I B AR A EY
&L =
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T I~ e I
3| 7 et = & ®
g8
-‘-: = | ~ = 5 e ~
8. o > w
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