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1. Mg R
DATA SHEET
KEHE: BE
Body color: Blue
BHE: FREMAE (U94V-0)
Coating: Epoxy resin (UL94 V-0)
Sk CPZ
Lead wire: CP wire
En=E: ZNR
Marking: 10D331K
AT
')'C*D
FERES v 0D331KD1IE100
Part number
BERRS
Customer P/N C2781658
BRAEEZTEHRE AC210V (max)
Max continuous operating voltage DC275V (max)
ESURE Yy 330V+10% @ 1mA 30ms
Varistor voltage, Vy
STh AR Sth E S
*’Tﬁr\&qul EE/Jan lp 25A @ 8/20}.]5
Nominal pulse current, Ip
= | n
- BRI Vo 545V (max) @ Ip
Maximum clamping voltage, Vg
RARKCHER 2500A (1 time) @ 8/20us
Maximum pulse current 1250A (2 times) @ 8/20us (5 minute interval)
Withstanding surge o TSI 750A (10 times), @ 8/20us (90 sec. interval)
Repetitive pulse current
current - -
L o 120A (10 000 times) @ 8/20ps (10 sec. interval)
Impulse life
= J=Z4b =
BAMZER 435 @ 10/1000ps
Maximum energy
BENE 0.4W
Rated power
BAREBR 0
Maximum leakage current 20uA @ 75% Wi
~ BAREE 500 6 152 1.0Vms
Maximum capacitance
. IT’E}‘EFE‘_?I'E‘ _40°C~ +85°C
Operating temperature range
D (Diameter) 12.5mm max
T (Thickness) 3.5mm=0.8mm
H (Heitht) 16.5mm max
R~ F (Lead spacing) 7.5mm=1.2mm
Dimensions
F1 (Lead malposed spacing) 2.08mm=0.5mm
L (Lead length) 24mm=4.0mm
gd (Lead diameter) 0.75mm=0.10mm
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2. ik
INTRODUCTION

EEHEERE—MAERE—EMREFAE TR JEM LA B LRI =58,
A varistor has the volt-ampere characteristics in which current suddenly starts to flow through the device at a certain
voltage.

[EEREMER: RIPERFEBTNB TRt eSIBENZM. NTERR, ESEEHEKER
BHERIPER .. HERORBkRERIs: Bpkoh B EVsFETZSRE EMNERER LR, BoR@ER (s)

B ] B o PR R FE R G FR PR A PR R Ve Z N

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 Ve.
Bk BEHT Voltage Voltage
A Pulse impedance (Zs) Lightning voltage
; W
an | b ] e |
i Ty EH 3
Power Hp’kl‘q% £ FEg | Cicut . .
swply ulse source Varistor | tobe Clamping voltage by varistor
! ‘/ protected
L BT ' —
Pulse current (Is) Time Time

[ 655 AR BEL 28 X Rk oA |4 A i
PULSE ABSORPTION BY VARISTOR
HENXATATEMNAXRERE:
The relation can be expressed by the equations as follows:
Vs=IsxZs+Vc

Ve=Vs-IsxZs
HAVSIZIZEAFVe, BoRRRISF LA T AKE
The pulse current Is are easily obtained by the following equation because of Vs much larger than Vc.

ls=~Vs+7s

FriA, AFAASBERTRANRERE, BIEEAHCE B/ % T Fkod B ERRIR.

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.

HFIR % B EMERBORRREFE, ESBRETIEESMRIP BT,

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. K
APPLICATION

W OHZEAR TR B SMRLEE. R2EE. Ines
Consumer electronics products: television, audio output device, safety plug, STB etc.

W TV B, ¥SMafh. Kmes. BuAX. BIELRK. ZHERLK. BEHRKRE
Industrial products: mator, semiconductor component, relay, electromagnetic switch, power circuit, three-phase rectifier
circuit, automatic control circuit etc.

B BERE: BiE. FEYV. JHYE
Communication equipment: Telephone, facsimile, exchanger etc.

W HENL EA. BoRs. FTEIML. (. BIR. BIRERSEF

Computer; computer, displayer, printer, scanner, power supply, adapter etc.
W ARERTFm

Automotive electronics products

EREE
APPLICATIONS SCOPE
g FERE
Specifications Recommended Applications
05D180K 07D180K 10D180K 14D180K 20D180K . .
FAFRERERE, WAFRPESESEE. REBRF
050220K 07D220K 10D220K 14D220K 200220K | ™ e e e b prig
05D270K 07D270K 100270K 14D270K popergk |7 DUUOVA TR SR ¢ B
05D330K 07D330K 10D330K 14D330K 200330K |3 Tﬁfﬁqgﬁgf? e St e o .
05D390K 07D390K 10D390K 14D390K oop3gok | O the gw‘m‘ﬁg?“””m’ ueh as ?rt ertgﬁng
05D470K 07D470K 10D470K 14D470K 20D470K ?ﬁrm9” “f“r EgCEﬂ’amﬁ”ﬁ“VEEfCtm”mst o
05D580K 07D560K 10D5BUK 14D5BUK 20D5BOK 0 qwmg re! aysh?n EO enola valves, e ectrostatic disc arge
05D680K 070680K 10DB8OK 14DBBOK oopegoK  |cauPment, mobile phones, etc.
050820K 07D820K 10D820K 14D820K 20D820K
05D101K 07D101K 100101K 14D101K 20D101K  |FFHiE, DCABVIE{Z gL
05D121K 07D121K 10D121K 14D121K 20D121K Telephone, communication line (DC48V)
050151K 07D151K 100151K 14D151K 20D151K
050181K 07D181K 100181K 14D181K 20D181K
e
05D201K 07D201K 100201K 14D201K 20D201K £2;235100Y6££52f“?FyuEijg] .
050221K 07D221K 10D221K 14D221K 20D221K Ine-ine appiications . 'apan ELe.
050241K 07D241K 10D241K 14D241K 20D241K
~ A=Po0 EEe
050271K 07D271K 100271K 14D271K 200271K /ﬁ'g%é\giofzo\}z?v%gz’%'ﬁ(f.”E'(jj‘ " “t])
05D301K 07D301K 10D301K 14D301K 20D301K » Iné-iine appiications L apan, Lo eLe.
—_ =P 1: 1 NS Yn 4
050331K 07D331K 10D331K 14D331K 20D331K ﬁﬁ;fﬁ;?g? 120VESEIE), FT RIA X200V S
050361K 07D361K 100361K 14D361K 20D361K i%{36;11120v - ohone |
05D391K 07D391K 100391K 14D391K 20D391K JOV~12DV, line-line applications, telephone fine
applications (for DC250V insulation resistance test)
050431K 07D431K 10D431K 14D431K 20D431K
_ e g
05D471K 07D471K 10D471K 14D471K 20D471K iE;ESSEDgEDEEPVéfESJ?T] ’itgékt@”at
050511K 070511K 10D511K 14D511K 200511K UV, Iine-iine and fine-ground applications
050561K 07D561K 10D561K 14D561K 20D561K | FIFACRAOVEE 54 . 45 A HhiE (ANEE . B %)
05D621K 07D621K 10D621K 14D621K 20D621K AC240V, line-line and line-ground applications (UK, Australia
050681K 07D681K 10D681K 14DB81K 20D681K  |etc)
050751K 07D751K 100751K 14D751K 20D751K
g 4 et
07D781K 100781K 14D781K 20D781K iﬁ;gggSfOVF%tﬁffﬁﬂ gitgjttﬁ“?
07D821K 100821K 14D821K 20D821K » INE-INE 8nd finé-ground applications
FFACA1VE 5408 &5 KithjE
100911KT] 140911KT] 200911KT] AC415V, line-line and line-ground applications
100102K 14D102K 20D102K
100119k 14D112K 20D112K  |FIFACABOVEE 5. 45kt
14D122K 20D122K AC480V, line-line and line-ground applications
14D142K 20D142K
14D162K 20D162K | FIF 45 b (57 3ACT 200V FE i)
14D182K 20D182K line-ground applications (for AC1200V withstanding test)
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4 BA%E
GENERAL CHARACTERISTIC
W R
Characteristic sheet
E8 | ESEEERE HEjj(IﬁE PRI Claﬂi%rgg?oljige RF %%IZZE;E ' ﬁﬁj?ﬂlﬁ%iﬁi fjﬁ]ii
EE,E Varistor voltage | Max operating voltage Vg A& curvent () Withstanding impulse current Fated
Varistor 12 € 10 DC @ Ip 8/20ps Nominal | @ g/2ps 8/20ps power
voltage diameter
v v v V max A Ttine | 2tmes | 10'times | W
180K | 15.8~20.7 " 14 36 Varistor voltage: 180K ~ 680K (D, T type)
220K | 19.4~25.3 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 96 135 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 | 297~363 210 275 945 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 13000 8000 260 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 260 1
951K | 855~1045 575 765 1570 Note:
102K | 900~1100 625 825 1650 K type: General type (Voltage gradient: 260 V/mm)
112K | 990~1210 680 895 1815 D type: Standard type (Voltage gradient 240 V/mm)
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 @ type: Appendix Q (IEC 60950-1, 6KV/3KA)
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4. BARFFE
GENERAL CHARACTERISTIC
B % 4RoHS 2.0. REACHK X
Comply with rohs 2.0, reach, halogen-free available.
B ZHIAIE
Safety certification
TAIESEE
AL s N CERTIFICATION RANGE
APPROVAL STANDARD CERTIFICATE NO. A& EREE EUALEERSL L L%
AUTHORITY SPECS | VARISTOR VOLTAGE MAXIMUM CONTINUOUS
OPERATING VOLTAGE A.C.
GB/T 10193-1997
GB/T 101841997 CACc14001104814 07D 18V-820V 11VAC-510VAC
cac GB 4943.1-2011 CACc16001149384 100 18V-1100V* 11VAC-680VAC
GB 8898-2011 -
GB/T 101931997 CQC16001149385 14D 18V-1800V 11VAC-1000VAC
GB/T 10194-1997 CAC16001149386 20D 18V-1800V* 11VAC-1000VAC
07D 18V-820V 10VAC-510VAC
. |Kce1051-1:2018 10D 18V-1100V 10VAC-BBOVAC
TOVSUD  |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) E485399
(cll) 14D 18V-1800V 11VAC-1000VAC
20D 18V-1800V 11VAC-1000VAC

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

1:2018.

W L7 10D33 K] FL R ith 28 (1 2 5%5)

Typical 10D331K clamping voltage characteristic curve (for reference)

R LR X 35 0451 Fi X 3%
LEAKAGE CURRENT AREA CLAMPING VOLTAGE AREA
5000
Voltage
(V)
==l
500
il
il

50

1y 10u 0.1m 1m 10m 0.1 1 10 100 1k 10k

Current (A)
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B LERERTHmE (N TE)
Operating temperature derating curve (see fig below)

g7 120% L. R BUB5°CE) 1 25°CRR AR F £ 392.5%/C
e D type: 85°C to 125°C derating factor: 2.5% per °C

&
3 E
S {& 100%
= B D type: #7fE 8Y
=2 80 Standard type
g \ Ttype: #RE
5 50% High temperature type
5 \ V type: FAEE

40% High energy type

\ \ J type: iSRG A B
20% Withstanding surge type
D type 0O type: [ R0OF!
0% - Annex @ (IEC 60950-1, withstanding BkV/3KA
-40 0 40 85 125 150 combination wave testing) type
MERE

Ambient temperature (°C)

FAR: AEFMEESERNESTERE. MAERR. HEMERTENE, FigE2.5%/C
H] Please note: rated characteristic includes maximum continuous operating voltage, withstanding surge current, maximum
energy and rated dissipation power, 2.5%/°C reduction.

W RSO R 0 to -0.05 %/°C max
Temperature coefficient of varistor voltage: ' '
Storage temperature range:
paiibs C .

R L 2500V 60s (body Insulation)

Insulation voltage:

5. ATARERE
DEFINITIONS

N BRARESETERE: EMRERECT, AFESENEESEMES EMNRATMIEZEESRE
UacUR & iR R B/NF5%) 5 B i Fa & EUdc.
Maximum continuous operating voltage: maximum ac BRMS 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 EEHE: HERSEZHEANESHEEEN, ESEEERKENERBEE.
Varistor voltage: dc voltage across the varistor when the dc reference current flows through the varistor.

3) FRFRBORET: 2 ERIEE, RIAE SR T7 T F8/20ushkom B 7 51000k, ESFRBEZS AT
PABIERY EE,j(m%{EEE,/JlLE’]/I//IU
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 MFRE: ZRERERSEFHT, EEAMESPELIRFRECRERE, EfiE20AHEIEE.
Clamping voltage: refers to the voltage peak appearing between the two terminals of a vamstor when passing a nominal
pulse current under standard atmospheric conditions.

O MR : ESEFAEE AV BE MM E R NS ORI R AR TR E.

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

6) geEmE: AEESAR MBS RN EARRE TR, BRIESENE, &0 R 1EF2msiks
B¢ 10/1000usfk A o

Maximum energy: the maximum single pulse energy of the specified waveform that can be absorbed by the varistor. Unless
otherwise specified, 2ms pulses or 10/1000us pulses should be used.

1) BEINFE: TS CHMMERE THRAAFINFE.

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

8) JRER: TS CHMENEMEET, HMKAERBERN, B ESHEHEERMETR.

Leakage current: the current through the varistor at the maximum dc voltage applied at 25°C or other specified
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6. = mmdmha
PART NUMBER
RM 10 D 331 K b 1 | E 100
£l IMER IR ESRE RE BIEE R RO BEMR LHFER
Series Nominal REq Varistor Tolerance Lead spacing lead — SiE{ERIK Coating 53
diameter  Shape and voltage style  Taping packing or material Type and
grade Lead length (bulk) marking
Fs AR RERNE
No. Field name Expression
1 £l py. ESREE
Series " Zn0 (Zinc oxide) Varistors
2 . *'-T:%Eﬁ 10: 10mm
Nominal diameter
AR i
3 D:
Shape Disc
4 ESRIE gq4. gy
Varistor voltage
5 IRE K: =10%
Tolerance
I
6 HAH.EE D: F=7.5mm
Lead spacing
7 kit 7 HE
Lead style " Straight Leads
8 s B AR SRR IHC " HopEAE, K (0 =24mm
Taping packing or Lead length (bulk) " Bluk packing, Lead length (L)=24mm
9 B R e A
Coating material " Epoxy (Blue)
10 LRI FIRE 00: FRAERL, $TENINRRG R
Type and marking " Standard type, printed ZNR trademark
EHIMRERE:
Common nominal diameters are: 5mm, 7mm, 10mm, 14mm, 20mm
EHESABEES:
Common varistor voltage are: 18V, 22V, 27V, 33V, 39V, 47V, 56V, 68V, 82V, 3 ——
100v, 120v, 150V, 180V, 200V, 220V, 240V, 270V, 300V, 330V, 360V, i B35 TR
390V, 430V, 470V, 510V, 560V, 620V, 680V, 750V, 780V, 820V, 910V, ___ TAPING PACKAGING DIAGRAM
1000V, 1100V, 1200V, 1800V. ERE0O%E
REEL PACKING
HECRER
LEAD STYLE DIAGRAM
- q I I * F ' A wEa%k
CEd | [ 1 1 AMMO PACKING
- - ')
//
B shE A s e
STRAIGHT LEAD OUTSIDE KINK LEAD VERTICAL KINK LEAD
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7. WE5iRK
MEASUREMENT AND TESTING
MTARFHHFE, EBBERNE THMEFG THITIHR:
If there is no special need, varistor measurement and testing should be conducted under the following environmental
conditions:
mE HEXHEE REEH:
Temperature Relative humidity Atmospheric pressure:
25°C+5°C 30%~70% 86kpa~106kpa
Fs RN =R I FHE
No. Item Specification Testing method
0 SSRFEIREBHENGRE, RNERE |ESERMERS XA BN EE R RIS,
SMRE R~ - . T /
1 Aopearance RN The varistors should be visually inspected for evidence of defect.
pp' . No marked defect on appearance form and R~TEBFRRRUE.
And dimension ) . L . ) : L .
dimensions are within specified range. Dimensions should be measured with slide calipers.
B & SEMT S TR . BilteE.
Marking To be easily legible. The capacitor should be visually inspected.
185 PSR 72 9 8/20us FOFRAR RO BB TR B N7 R B FR PR 2S5 | i |
3 FI R E HETEE [0 Bt 3D 51 R R A U
Clamping voltage To meet the specified value. A nominal pulse current of 8/20us waveform was applied to the varistor
terminals and the clamping voltage peak was tested.
BESEBEEREEELTHEMNRA L, R IERNENFHY
N BTN RS 5 SRR .
ESRE  |EREEEN. BT BB LEE S | 3R B
4 ! e . The varistor is fixed on the fixture without rust, and the voltage of the
Varistor voltage Within specified tolerance. ! . : - g
varistor terminal is tested according to the conditions specified in the "Data
sheet".
5 HAE HEMEE ERERSEGT, FERKH WHSEHTIE.
Capacitance To meet the specified value. Measurement at 1kHz, 1V under standard atmospheric conditions
N . RS CHAEM7S%H R ANESZER AL, NEHFHER.
N hry 3 [~}
6 IR e E . Apply a maximum continuous dc voltage of 75% to the varistor at 25°C and
Leakage current To meet the specified value. .
measure its leakage current.
BEEROF 1E8/20usiE T, WIEGARMEEEMORESHKAER, 815
A |[ReIREPEGRESETES. N |EREESR, BmOPEREREA90s.
R Repetitive |£&, SN AF B EANMIRGA Under 8/20us waveform, the varistor was subjected to 10 times of
Rare pulse  |The varistor should have no breakdown or repetitive pulse current, and the impulses was 5 times in each direction. The
7 Impulse current  |flashover during the test, and the appearance |interval between two adjacent impulses was 90 s.
: hould not have any mechanical damage . NN N s
testing o | y g S FE &Y F BALS HE AN 1) 75 38 B 7 A i (2ms 3 2510/1000us) s
stabilty | JTBER b, MAERETRERN, WEREH |+ . i
Sql;i;ievr\:sve EE'E[; RAEAET TR ENE AR/ The varistor is subjected to a square wave current impulse (2ms or
F10% 10/1000us), in any direction.
After the impulse, it should be stored at room
temperature for 2 hours. Measure the varistor |TE8/20usiEAEZ T, XEBIFRBASEEM AR ARBCHBERAS, 7
8 ARk AR voltage. The rate of change should be less than |F{E=.
Max pulse current 10% of the initial value. Under 8/20us waveform, the varistor is subjected to a max pulse current
impulse, in any direction.
B, BESEESNRFITE—R, REEEBEEETES
FPHER B F3-Ammp A E, BB ESRESEAREERN
HESEPEGRMERLEE. B | InmESEIRNBEH, REMHEM2500VH B EE0FF.
NEEW R, INWANEIEMAMIRG |First, the terminals of the varistor should be connected together. Then, a
iy FL & . : ) ;
9 . The varistor should have no breakdown, arcing | metal foil should be closely wrapped around the body of the varistor to the
Withstand voltage : . . .
or flashover during the test, and the appearance |distance of about 3 to 4mm from each terminal. Then, the varistor should be
should not have any mechanical damage. inserted into a container filled with metal balls of about 1mm diameter.
Finally, 2500v voltage is applied for 60 sec. Between the varisor lead wires
and metal balls.
S R 7E10/1000us TR T, [EEUFAPAESRER SR AREE .
10 AREE i = i The maximum energy that the varistor can absorb under the 10/1000us
Maximum energy To meet the specified value. current wave
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Continued on the table
Fs REIE =R R FE
No. Item Specification Testing method
R R RS R RASS NI AN B 111 [ N ~ e s o s \
SR REGRMABIRN BTN | 00 yo1e 22 p0ponen 7o B 10REB10000%, Z£1/IEH
5, ERAREEAERRRL (o Dl
HEEe After the test, the appearance of the varistor PUBIESRT Lo -
11 . . The change of varistor voltage shall be measured after the specified impulse
Impulse life should not have any mechanical damage, and the . . . : ) .
! current is applied 10000 times continuously with the interval of 10 seconds
varistor voltage change rate should not exceed
at room temperature.
10%
ERERES CTEINES ORI, FEFRARS AT LAFEEL
10 TENE HEBEE IR KFHINE,
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.
PSR SR R VeVt | /B0 100840
mETE mERmEE T o
13 Temperature coefficient of . n
ristor voltage | 1° et the specified value. Hef, VRS C T RESREE, V285t FHEGHEE
Where Vy, is varistor voltage at 25°C and Vy, is varistor voltage at 85°C
& 7E S BRI A, IR S X SLIRT
SUPTIRE ST, EEFRERS IR, 1ON(1.0mmS & HRAONER S, REF101804.
14 s e Lead wire should not be cut off. Varistor should |Fix the body of the varistor and apply a tensile weight gradually to each lead
Terminal tensile strength o e ) .
not be broken. wire in the radial direction of the capacitor up to 10N (1.0mm lead wire
diameter is 20N) and keep it for 101 s.
[EEFBEEE S AR AZINN.OmmS L ERNIOINEE, REME
SNEHTRRO0°, REEERIFERNVE,; BEEERFOTHI, B
SRR SE& I, ESFRPERE IR, SE; TH—IR2-3FH.
15 Term;;I’bendin stzn th Lead wire should not be cut off. Varistor should |Each lead wire should be subjected to 5N (1.0mm lead wire diameter is
g g not be broken. 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 2 to 3 s.
BESFEMERNSERAENF20588, BAREESLIR
#31.5-2.0mm,
S 4 NWAIALL R ERY S E 1255 | The lead wire of a varistor should be dipped into molten solder for 2+0.5 s.
o o The depth of immersion is up to about 1.5 to 2.0mm from the root of lead
AR . . .
16 Solderability of leads Lead wire should be soldered with uniform wires.
y coating on the axial direction over 3/4 of the 12458 . T84 (Sn-3Ag-0.5Cu) 245+5°C
circumferential direction. Temp. of solder: lead free solder (Sn-3Ag-0.5Cu) 245+5°C
5B RHIHB32455 (Pb37/5n63) 235+5°C
HB3 eutectic solder (Ph37/5n63) 235+5°C
REe - NS R 7
AR RESRAENATIEETI |05 ) prossinm 5-20mmid. 587260+ 5CHBH10=1
$i5, EE R ES RN RHRIE5% = SN
. : . RRW/E, EEARERNEEEFIRENT.
R R After the test, the appearance of the varistor ) ; - \
17 . . The lead wires should be immersed in solder of 260+5°C up to 1.5 to
Soldering effect should not have any mechanical damage, and the . ’
. 2.0mm from the root of terminal for 10+1.0 s. After the test, the varistor
varistor voltage change rate should not exceed
506, should recover at room temperature for 2h.
BB PR SRR AR RN EE 7910-90H. BIRIR
R 5 EG ARSI B EMAM | J91.5mm, HREIMI0HZIS5Hz, SAEHEEIE]10H, RHY—D5h.
i, ESRETEERNBIEN REEAANNS, SH/NSEREERHARE=R.
18 ¥&EN After the test, the appearance of the varistor | The varistor should be firmly soldered to the supporting lead wire and
Vibration resistance should not have any mechanical damage, and the |vibrated at a frequency range of 10 to 55Hz, 1.5mm in total amplitude, with
varistor voltage change rate should not exceed |about a 1 minute rate of vibration change from 10Hz to 55Hz and back to
5%. 10Hz. Apply for a total of Bh., 2h each in 3 mutually perpendicular
directions.
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Continued on the table
Fs REIE =R R FE
No. Item Specification Testing method
R 5 ES AN AR N BRI | S8 AR RIFERE H4022°C. MXNEE 790%-95%&KHT
Wfn, ESEETAUERBIII0% |(MEN&ARESZREEI012/N .
19 M3 A 167 After the test, the appearance of the varistor |Apply the max continuous operating ac voltage for 50012 h. At 40+2°C
Humidity loading should not have any mechanical damage, and the |in 90% to 95% relative humidity.
varistor voltage change rate should not exceed |iRIG4ERfE, EEIHFESRNEEE NRE2/NK .
10%. After the test, the varistor should recover at room temperature for 2h.
R G ESAEMARINIRN BRI |MEEMBESBENRERNESTREE, #ERaLIERET
B, ESERETUERRBII0%  [1000+£12/N6F o
20 ISy ALl After the test, the appearance of the varistor |The maximum continuous ac voltage should be applied to the varistor and
High temperature loading |should not have any mechanical damage, and the |stored at a maximum operating temperature of 1000 =12 h
varistor voltage change rate should not exceed |IRIEZERE, ESHEESNEE S MRS/,
10%. After the test, the varistor should recover at room temperature for 2 h.
BEBRFRREUATEEHTRRIINE
. Temperature cycling shall be measured in the following test.
RSB MRRAETH [ o Temperatune g
$i5, EEL R EE L RRSRITI10% ; 400 SOmin
1 SBEEER After the test, the appearance of the varistor 5 +1£5+2°C 30min
Temperature cycle should not have any mechanical damage, and the EERREL: 5K -
varistor voltage change rate should not exceed (R AL .U\
10% Cycle numbers: 5 cycles
RRERE, EHAMRENEERTRE2/NN.
After the test, the varistor should recover at room temperature for 2 h.
. %IIEC 60695-11-51%fMOVHITEMR A MEIRIE o M IEFEINERALA
KHEROBR, MEREEE | o IMOVIETSTR K IR AMEMEINARAL 29
REL {1 The burning of the sample shall be self- FRARERARROINE, HEMRYE) /5%
22 T T ) The MOV shall be subjected to the needle-flame test of [IEC 60695-11-51.
Passive flammability extinguishing within 30 s after removing the . .
The needle-flame application shall be on the side surface of the samples for 5
needle flame. s

8. #ri5 15
MARKING DESCRIPTION

A EEFR
Company trademark
ERBIER:
Dersonic's trademark: (BUL
ZNR
INRC
R PR

LHIRE
Safety certification marking

A = BRI A ERIR B RS

Varistor specifications, ex.: 20, Nominal chip diameter 20mm
D, disc chip,
511, varistor voltage 510V (51 x10"
K, varistor voltage tolerance =10%

Production cycle and internal identification code, ex.:

e

EFEFG E=R G RIS
Production year Production month Production ID
A, 2020 1, dan. ; 2, Feb.; D, Standard type; K, General type
B, 2021 : 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 @ (IEC 60950-1, BKV/3KA) type
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9. ZREEEM
SAFETY PRECAUTIONS

9.1.

9.2

9.2.1.

A EMEREN, EEERARRS GRERITPNME. R, BIRFMNG. BEFHS) KREREN, WARESIE KR
e e DAR=migiE.
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.
THREAFERNNAXEIRER, BAERINEBITER. UXNARFREEY, BERSHARELWIIKR.
The precautions for this product are described below; understand the content thoroughly before usage. For mare questions, contact us.
FEARIESFERIN
Precautions to be strictly observed
FEMERERAIA
Confirmation of performance ratings
BEEFEABASMNRERNESTIERE, MAERR. RAREWME. REFG. MENERNRIEREEESMEMEIME,
EREEERER.
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.
BEMEEEFER, WS EEMEEMERES L, WIRTH, mERSHEEEHEEERIEK.
If used outside the range, the varistor can be degrade and have element fracture, which may result in smoking and ignition.
ABREINAREE, ERAUTIR
To avoid accidents due to unexpected phenomena, take the following measures
1) G AR ZIRA , FTAEE AR KA, B ENERF=RMEPEIINE.
In the event of fracture of the varistor, its pieces may scatter; hence, put the case or cover of the set product in place.
2 BEPNREEATRME (BREL. WiEERME) Wii. BXEEL, BFERARTRIERPING.
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) ZafEH
Across-the-line use
ELEERN, BREZS5E8RHERSBK.
When the varistor is used across a line, put a current fuse in series with the varistor.
4) Z-thiafE
Use between line to ground
a) EZ&-MEEAEN, EEAMHSERN S EEtRE, BRRRALTSEN, ATaEsIRRESRERINREREEHETRE K.
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 ERER, BERRRZRREMKSE. NLRHEEESE, NWHEERRRELSRERKZEBFER.
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) EHBBHSSEREEEAESRMEEN, EHAMHERERNEMARK, SEESBAGEIRT 5 A,
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.
FERERER
Application notes
AR THER, WRESEESAMHESFGRERE | LHE
Pay attention to the following items to avoid the shortened life and failure of the varistor.
1) FRER &M
Circuit conditions
a) EERESEERNEERAETRAZEETIEREEZ L.
Select a varistor of which the maximum voltage including fluctuations in source voltage allows for the maximum permissible circuit voltage.
b) fEEFRMEMENRAR GEMPITFENIRKR BER) , RABRT A AMESMNEINE.
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.),
c) EEESABMEREN, TRBRRINRETRES
Select a varistor recommended in table 1.
@ EfER
Across-the-line use
BHE=ZAELN RMRBELZATSEARARE. BELZMPELER. FHEXIR. FEEHAREL THHARNA R
%, BSRRREREN LA, TREARIPIRE * NERES.
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 sinale-phase-three-wired svstem. and due to resonance at switchina for a canacitive. inductive load.
@ Z-HhiafEA
Used between line to ground
HIERERY, XNMBER EFH, Bit, BERRRIPBEN~RES.

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
5| %t 2t
Type Across-the-line use Use between line to ground
L o—owo
g Protected
% g L Equipment
%_ ; Protected No-
,_% _IE Equipment e Fuse
s = N o0 Thermal Fuse
o z m o~ Fuse  GZ3 MOV 23 MoVl
S @ =5 MOV2
2l =
* =
3 Sad T C
=2 = e gqﬁwt;mszdn
8 JL->.> Protected ﬁ
7 oo "
E_ ]]?!_ ﬁ Equipment oo
3] oo ere Fuse
o Fuse  CZ3 MOV3 ;T&zﬁl Fuse
T 45 Mov4
BB E JEBERE MR E RS
Mav ) mMav )
Source voltage Varistor Source voltage Varistor
f— AC100V 201 ~ 3613 AC100V 471,511, 6213%,
+ - AC220V 821 3% =%, 1823k 3% %
Sy VoV AC120V 241 ~ 431% VoV
Example of 1 AC200V 431 ~ 5614 2 AC230V 511, 621 %,
varistor Mav AC220V 471 ~ 621 % Mav AC240V 8215k ok, 1823k %k 3k
3 AC240V 511 ~ 6213k 4 1123k %
AC380V
AC380V 821 1823k *

depending on the circuit condition.

d) XFHERRELZ

Concerning current fuse
BREREE2RGE.

mounted on the equipment breaks.

BHTIRERIM R EIRE (AC1000VsAC1200V) BY, iBfEMARIAEZFRIRE * k k=R S,
Use a varistor marked with sk sk =k in table 1, in case of the withstanding voltage test (1000Vac or 1200Vac) for equipment.

A& specs 05D 07D 100 14D 20D
RELMERE | _ o) <5A <5A <10A <10A
Fuse rated current

@ RbeZ2AHEA B EIIER1FRIE.

The recommended fuse position is shown in table 1.

g) BERKZ
Concerning thermal fuse

Set a thermal fuse to get high thermal conductivity with varistor.
922, fFRINE

Operating enviranments

1) E8 PR R AT ESME

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

2 RAEPREH AT ZARMIESRE BRI R EEMNHAER.

heating equipment.

WESHERSEERRLZERN, APmEREZAMESRIFNRIRZ.,

HITIREMAELZBMEIRG (DC500V) B, BERARIPREFNTE * kM= RES. FRARERAZEEXENESSR
PHERER, E—ERBEFGT, BN S ESRMEEMERE LT,
Use a varistor marked with *% *& 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

O FAESHEASRSRRRKLNGERR, —RIEFETRETEE. 1, ERPEK, SESHEBERRAN, #IARR

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

Do not use the varistor in places exposed to temperatures beyond the operating temperature range, such as places exposed to sunlight and vicinities of
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3) FATEHW. FR. SIEEMZRER.

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
4) RATEEM LS ER SR Z MG AT AR BE RS AT RAE R ER.

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

9.23. MI&H
Processing conditions
1) RAIRAFESBINRENES AT (RN, BR%) #iTEhk.
Do not wash the varistor by such solvents (thinner, acetone, etc) as its exterior resin deteriorates.
2) RATHEIN A B SBSNG B Bg sk T MR R Gk & .
Do not apply a strong vibration or shock (by falling, etc) to the varistor, cracking to its exterior resin and element may occur.
3) GRS PERSH TR AR (S REE) B, FAfEATTRSEEAHESSLMAE.
When coating the varistor with resin (including molding), do not use such resin.
4) [EBYFRRAESINR B AR LA 5| & ABALR AT TSR ZUT B MMM I o
Do nat bend the varistor lead wires at the position close to its varistor exterior resin, or apply external force to the position.
o) IREERY, BEMTHRETEHIT. BERALEMARESE SRR A R A SRR K.

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

STyl HWEZMT AREN
Soldering method Recommended condition Attention item
RIER 260°C, 10%b A S| & B R ZEIRIEN &R =&
Flow soldering 260°C, within 10 sec Lead wires type is not reflow soldering object part.

LRSMNASH T AR, 1R FwmBTHIA.

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

BRFATIRIR T, ORS00 CAT, RIEEHIEST AN .

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

W EFERESN

Soldering temperature-time profile to recommend

mE
Temperature (°C) 123%
Soldering
TR ]T\ A
Preheating Cooling

RE: EIREN30C
Temperature: Room temp. to 130°C
Ff[E]): 1208010

Time: 120 sec max

el
Gradual cooling

v
260°CEAR. NF1086
260°C max, 10 sec max

Afi8]
Time (sec)
924, KHIRE

Long-term storage

1) ESFAESA A REERR. BiBHAT. REHFEIRL CUUT, BE7S%RHUT, REHARA1E.
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.
KHEIRE (1FLIL) B, ERRIEHIA=RINATES.
Before using the varistor that has been stored for a long period (1 years or longer), confirm the solderability.

A AAREAEBRMESE (HRras. IRiR. &5 85%) HED.
Avoid atmospheres full of corrosive gases (hydrogen sulfide, sulfurous acid, chlorine, ammonia, etc).

3 REGFEEMAXESN. £BS.
Avoid direct sunlight and dew condensation.

93. A

Natices
AFITEMEERRSMESE MEMXESE. ETEES) N, BEAZEAATSAFHESIRIPEESEXER.
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.
FARREF SR BICHBTUHTRIE, HFHASBHAREN, KRBT AERTE.
Note that we do not take any responsibility for faults and abnormalities resulting from the use not in conformity with the cantents of entries in the delivery
specification.
HIFABRRBENEE L. BRRENERASAATHAERN, WeSBUERMEERE K. AHFEERIIFERRE L, SME
MR R RSB REIT S E R
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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W 75— Method 1

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

SEATRD
Vertical kink lead

AT
Inside kink lead

SN

Outside kink lead

B
Straight lead

Carrier tape
Hald-down tape

AL

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

SR

Outside kink lead

FLEE(PDIJ912.7mm, JTifElEERS (P)/925.4mm

Method 2

[ [y s vl

SEATRY

Vertical kink lead

M
Inside kink lead

AS

HM

Straight lead

B
Carrer tape
Hold-down tape

3

=]
(=]

A

od

H1

PO

RS o=

THIRS
Height of kink | 50 mex
EREEKE 30 max
Coating rundown on leads
WK
Snipped length L o max
GEREE (B5%) | 17 o
Total tape, tape and lead wire
wiEE
Total tape thickness v 09 max
HEALER
Feed hole diameter 0o 40 =03
w_uﬁwm,_mmw H1 40.0 max
Component height
S ) K
TEEESRONEE| | SR 16.0 05
. Kink lead type|
Height of companent from e
tape center HEX 18.0 +20
Straight lead tvpe ) -0
BOEALE | 3.0 max
Hold-down tape position
FLAL +0.75
Hole position w1 90 -0.5
5 BR _
Hold-down tape width| ' 70 mn
HLHS T +1.0
Tape width w 18.0 -0.5
SEEE| 0.7 +0.1
Lead wire diameter
HRILSTHEER | b | pas] 75| - | — | 13
Hole center to companent center
BRASSREER o | 5051375/ 385] 77 | +07
Feed center to lead
FLEE
Feed hole pitch PO 127150127127 =0.3
Hﬁn_m_mmM P 1127]15.01254|254| +10
Component pitch
BHIEE
Lead to Lead distance F 5075175100 =08
BFR— AR
e | RS Method 1 | Methad 2 e
Item | Symbol TR Tolerance
Specifications




