@ersonic@’

fBiEx % Al

BN E I H S EE R ERGR =

APPROVAL SPECIFICATIONS FOR
METAL OXIDE VARISTORS

=
CUSTOMER
e
CUSTOMER P/N

|
EmAwts  7p151K-1D
PART NUMBER

RUSHIR 170151k /F5. 08/L24/ZNR/D

DESCRIPTION
B8 020-07-05 SHHRSR  DEC-WD-WI001(C)
DATE DOC. NO.
ERRAIEGENE E BN
APPROVED—B:I’\'BERS\NIC APPROVED BY CUSTOMER

o //’ #H > iz o= =1
APPROVED BY / )%QECK BY” MULATE BY | APPROVED BY CHECK BY

HIE

/—-

&/ \ FRpE 1Y,
\ AKNEHE

N———

R iERelEFARAT

DONGGUAN CITY DERSONIC ELECTRONICS CO., LTD.
BERERCMRTEREARELRERTER S5 58
NO.5, JINGPING ROAD, JINXIA HENAN INDUSTRIAL ZONE, CHANGAN TOWN DONGGUAN CITY, PRC
TEL: 86-769-8155 5686 FAX: 86-0769-8155 5989
WEBSITE: HTTP: //Wul. DERSONIC. COM
E-MAIL: SALES@DERSONIC.COM



http://www.dersonic.com/
mailto:sales@dersonic.com

ET G ®) .
AP P 5 ersonic
METAL OXIDE VARISTORS BETR NEME
=B HiE )
CONTENTS  DATA SHEET
s .
FEATURES
RALAIE ;
SAFETY APPROVAL
s .
MARKING
o .
GENERAL CHARACTERISTICS
M -
APPLICATIONS
BEHE B
APPLICATIONS SCOPE
NEg 51858 7
MEASUREMENT AND TESTING
SIE2 10
PACKAGING
A y
TAPING SPECIFICATIONS
P - o
SAFETY PRECAUTIONS

AR ERTERISNES LAT, BRBEHRERET T .
Please make sure that your product has been evaluated in view of your
specifications with our product being mounted to your product.

R EFRERMINERRS, TE(mRLReE,

You are requested not to use our product deviating from this specification.
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Part number
AUHEE 07D151K/F5.08/L24/7ZNRID
Description
EPRS
Customer P/N
RAIEE TIEERE | ACI5V (max)
Max continuous operating voltage | DC125V (max)

[EREIEEE, Vy
Varistor voltage, Vy

150V=10% @ 1mA 30ms

B AREE IR, Ip
Nominal pulse current, Ip

10A @ 8/20ps

BAMFER, Ve
Maximum clamping voltage, V;

250V (max) @ Ip

Maximum pulse current

1250A (1 time) @ 8/20us
B00A (2 times) @ 8/20us (5 minute interval)

i & E R
Withstanding surge
current

Repetitive pulse current

450A (10 times), @ 8/20ps (90 sec. interval)

RS
Impulse life

75A (10 000 times) @ 8/20us (10 sec. interval)

BRAMZREE
Maximum energy

9.7J @ 10/1000ps

BENR

Rated power

0.25W

BRRER
Maximum leakage current

20pA @ 75% V),

ISR =1
~ BRBEE | 330:r @ 114z 1.0vems
Maximum capacitance
SE BEFEEN
Operating temperature range
D (Diameter) | 9.5mm max

2.8mm=+0.8mm

12.5mm max

T (Thickness)
H (Heitht)

R -
DIVENSIONS F (Lead spacing)

5.08mm=1.0mm

F1 (Lead malposed spacing)

1.52mm=0.5mm

L (Lead length)

24mm=4.0mm

gd (Lead diameter)

0.58mm=0.10mm
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FEATURES

ZRIAIE
SAFETY APPROVAL

FRi&

MARKING

B irRER
Nominal diameter: Smm, 7mm, 10mm, 14mm, 20mm, 25mm etc.
B TiERESEHE
Wide operating voltage range up to 1000Vac (1500Vdc)
BN TEREEHE
Operating temperature range: -40°C ~ +85°C (Hi-temperature up to 125°C)
M 10D. 14D. 20DFF&IEC 60950-1/F=AFEk
100, 14D, 20D meet IEC 60950-1, Annex Q requirement
W X AULS4 V-0 3R X AE B 2
Coated with flame-retardant epoxy resin conforming to UL94 V-0 standard
W NEEZR, WMEBRREX
Very large surge withstanding capability with a compact size
W AN R B R OROR A i R 8
Fast response to steep impulse voltage
W HEREMR, RPBARTE
Low clamping voltage for better surge protection
W TR
No follow-on current
B AEA T AR AL
Cost-saving automatic insertion available
B 2N XfRoHSHES, k&
RoHS compliant, halogen-free

INEALH INEARAE EBHS IAUESE
Certificate autharity Approval standard Certificate No. Certification range
M us UL 1449 E485399
IEC 61051-1 (ed.2)
IEC 61051-2 (ed.1); am1 B 096835 0001 07D180K~07D821K
IEC 61051-2-2 (ed.1) 10D180K~10D112K
14D180K~14D182K
GB/T 10193-1997 CQC14001104814 20D180K~20D182K
GB/T 10194-1997 CQC16001149384
@ GB4943.1-2011 (10D, 14D, 20D) CQC16001149385
(B8898-2011 (10D, 14D, 20D) CQC16001149386

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

EBFRPESSARS A L RBCHXITMA, ERARMNTE R,

As shown in figure, the marking of varistor is laser engraving on the body.

Varistor specs, explain as follows: Dersonic trademark

20: Nominal diameter, ex.: [CI)]

20=20mm INR
D:  Shape, ex.: ZNRC

Dis disc Internal identification code
182: Varistor voltage, ex.: AN

Production ID
K: General type

182=18x10°V=180|
K: Varistor voltage tolerance:

Production year

K: £10% A: 2020: D: Standard type
B: 2021 T: Hi-temperature (125°C) type
Recognized approval mark : V: Hi-energy type
Ulell:  cRAlus 7: 2045; J: Withstanding surge type
. . y . (ex.: 07D, 2.5KV/1.25KA, 40 times;
TUV SUD: @ A: 2046 10D, 4KV/2KA, 40 times;
. 14D, BKV/3KA, 40 times;
CAc: Pmd.UCt'O_” m““t_h 20D, 10KV/5KA, 40 times)
1:dan; - 2:Feb  g: Appendix O (IEC B0950-1) type
9: Sept;  0: Oct
N: Nov;  D:Dec

DONGGUAN CITY DERSONIC ELECTRONIC CO., LTD. BG2E. HKE 4
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Sk
LFRE BREVRE | EHEE R TR .
= | Operating voltage | Clamping voltage | Varistor voltage 0 LR Withstanding impulse current =
s Ve @Ip820us| (@ TmA) A Class current R
Model | AC 0c P o/cbu Size 8/20us 10/1000us | 2ms | Rated
Ip @ 8/20us
spec - - - — power
V max. | V max. V max. V 1 time| 10 times | 10° times | 1 time |1 time
180K 11 14 36 15.8 ~20.7 A A A A A A W
220K 14 18 43 19.4 ~ 25.3 Varistor voltage: 180K ~ 680K (D, T type)
270K 17 22 33 23.7 ~ 311 05D 1.0 125 25 4 2 1 0.01
330K 20 26 65 29.0 ~ 36.3 07D 2.5 250 | 625 10 5 2.5 | 0.02
390K 25 31 77 35,1~ 429 10D 5.0 500 125 20 10 ) 0.05
470K 30 38 93 42.3 ~ 51.7 14D 10.0 1k 250 40 20 10 | 0.10
560K 35 45 110 50.4 ~ 61.6 20D 20.0 2k 500 80 40 20 | 0.20
680K 40 56 135 612 ~7438 Vlaristor voltage: 180K ~ 680K (V type)
820K 50 65 135 73.8 ~90.2 050 1.0 250 | 625 10 5 2.5 | 0.01
101K 60 85 165 90 ~ 110 07D 2.5 500 125 20 10 5 |0.02
121K 75 100 200 108 ~ 132 10D 5.0 1k 250 40 20 10 | 0.05
151K 95 125 250 135 ~ 165 14D 10.0 2k 500 60 40 20 | 0.10
181K 115 150 300 162 ~ 198 20D 20.0 3k 750 120 60 30 | 0.20
201K | 130 | 170 340 180 ~ 220 Varistor voltage: 820K ~ 182K (D, T, K type)
221K 140 180 360 198 ~ 242 050 5.0 600 | 180 17 13.5 6.8 | 01
241K 150 200 395 216 ~ 264 070 10.0 1.25k| 450 75 25 12.5 | 0.25
271K 175 225 455 243 ~ 297 10D 25.0 2.5k | 750 120 50 25 | 04
301K 195 250 505 270 ~ 330 14D 50.0 4.5k | 1.5k 150 100 50 | 0.6
331K 210 275 545 297 ~ 363 20D 100.0 6.5k | 2.3k 190 200 100 | 1.0
361K 230 300 595 324 ~ 396 Varistor: 820K ~ 182K (V, J, @ type)
391K 250 320 650 351 ~ 429 050 5.0 800 | 250 22 18 g |01
431K 275 350 710 387 ~ 473 070 10.0 1.75k| 600 100 36 18 | 0.25
471K 300 385 775 423 ~ 517 10D 25.0 3.5k 1k 150 72 36 | 04
511K 320 415 845 459 ~ 561 14D 50.0 6.0k 2k 200 145 72 | 0.6
561K 350 460 915 504 ~ 616 20D 100.0 10k 3k 250 290 148 | 1.0
621K 385 505 1025 558 ~ 682 25D 150.0 20k | 6.5k 275 440 220 | 1.1
681K 420 560 1120 612 ~ 748 32D 200.0 25k 10k 450 720 360 | 1.2
751K | 480 615 1240 675 ~ 825 348 300.0 40k 15k 750 1100 550 | 1.4
781K 485 640 1290 702 ~ 858 Note:
K type: General type (Voltage gradient: 260 V/mm)
821K o10 670 1355 738 ~ 802 D type: Standard type (Voltage gradient: 240 V/mm)
911Kk | 550 745 1500 819 ~ 1001 T type: Hi-temperature (125°C) type, based on D type
V type: Hi-energy type
102K 625 825 1650 900 ~ 1100 J type: Withstanding surge type
12K | 680 | 895 1815 990 ~ 1210 Nominal dia Withstanding surge type
) (1.2/50us - 8/20us combination wave)
122K | 750 | 1060 2000 1080 ~ 1320 07D 2.5KV/1.25KA, 40 times, 60 se interval
142K 880 1140 2310 1260 ~ 1540 10D 4KV/2KA, 40 times, 60 sec interval
162K 940 1280 2640 1440 ~ 1760 14D BKV/3KA, 40 times, 60 sec interval
182K | 1000 | 1285 2970 1620 ~ 1980 20D 10KV/5KA, 40 times, 60 sec interval

DONGGUAN CITY DERSONIC ELECTRONIC CO., LTD.

Four phases (0°, 90°, 180°, 270°), the positive and negative poles of each phase are 5 times
each, a total of 40 times

QA type: Appendix @ (IEC 60950-1, BKV/3KA )

BhzX, KK
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Temperature derating curves
GENERAL T 120% T KFODEIB5 1 25°CHe T 3 2 9 2.5%°C
CHARACTERISTICS 8 % 100% TV, J, Qtype Kand D type: 85°C to 125°C derating factor: 2.5% per °C
= (]
=8 FEERSE “RSEEEW 2 O
g 80% Please refer to item 2.2 of “SAFETY PRECAUTIONS”
= B0% for the rating value.
=N (]
40% \ \
20%
K, D type
0% L
-40 0 40 85 125 150
INERE

Ambient temperature (°C)

W o RS ko R i) e T FER 2k

Pulse current versus pulse time derating curves

%-Du e 100%
8 E
g Bk
8
S H
o R
e A ™ N
52 10%
g it
I~ \\\\\ LN
1%
\ \
\\\\\\\\\ -1 Pulse
0.1% 10 Pulses
10° Pulses
10° Pulses
-10° Pulses
-10° Pulses
10° Pulses
0.01%
20 50 100 200 500 1000 2000 5000 10000 15000

Fik o FR SRR 8] (us)
Pulse duration, us

DONGGUAN CITY DERSONIC ELECTRONIC CO., LTD. BG2E. HKE 4
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APPLICATIONS

EHEE
APPLICATIONS
SCOPE

WOSZERBF M BT SRS,
Consumer electronics products: television, audio output device, Safetry plug, STB etc.

BTV Aa: BiA. £S04t 48/mss. B x. BIRZER. =MHBR%RK.
ShvEAT AR
Industrial products: motor, semiconductor component, relay, electromagnetic switch, power circuit,
Three-phase rectifier circuit, automatic control circuit etc.

W EERE:

RIEHL. EE. ZimilF

ZefEE. Na%

Communication equipment: Telephone, facsimile, exchanger etc.

WA HEN. BoREs. TRV B BIR. BIRERSRS

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

PRk S

Automotive electronics products

A%
Model

A
Model

g
Model

A%
Model

A
Model

g
Model

TEME
Recommended Applications

05D180K
05D220K
05D270K
05D330K
05D390K
05D470K
05D560K
05D680K

07D180K
07D220K
07D270K
07D330K
07D390K
07D470K
07D560K
07D680K

10D180K
10D220K
10D270K
10D330K
10D390K
10D470K
10D560K
10D680K

14D180K
14D220K
14D270K
14D330K
14D390K
14D470K
14D560K
14D68OK

20D180K
20D220K
20D270K
20D330K
20D390K
20D470K
20D560K
20D680K

25D180K
25D220K
25D270K
25D330K
25D390K
25D470K
25D560K
25D680K

AT REBRER, MATFRPFESERMG. RE
R DCABVEA R4k SR SFEMAID . BRE
MRS {TEIRIES

For the low voltage circuit, Such as for the protection of
emiconductor devices, automotive electronics, DC48V
following relays and solenoid valves, electrostatic
discharge equipment, mobile phones, etc.

05D820K
05D101K
05D121K
05D131K

07D820K
07D101K
07D121K
07D151K

10D820K
10D101K
10D121K
10D151K

14D820K
14D101K
14D121K
14D151K

20D820K
20D101K
20D121K
20D1351K

25D820K
25D101K
25D121K
25D151K

FAFriE, DCABVIBISFRRRMAL:

Telephone, communication line (DC48V)

05D181K
05D201K
05D221K

07D181K
07D201K
07D221K

10D181K
10D201K
10D221K

14D181K
14D201K
14D221K

20D181K
20D201K
20D221K

25D181K
25D201K
25D221K

FFAC100VEL 545 (4N H 2%)
AC100V line-line applications (Japan etc.)

05D241K
05D271K
05D301K

07D241K
07D271K
07D301K

10D241K
10D271K
10D301K

14D241K
14D271K
14D301K

20D241K
20D271K
20D301K

25D241K
25D271K
25D301K

FTFAC100~ 120V 54BN AAR. £ES)
AC100V~120V, line-line applications (Japan, US etc.)

05D331K
05D361K
05D391K

07D331K
07D361K
07D391K

10D331K
10D361K
10D391K

14D331K
14D361K
14D391K

20D331K
20D361K
20D391K

25D331K
25D361K
25D391K

FFAC100~120Vek 54 8, FFHIE(RZ X250V
B HUNIH)
AC100V~120V, line-line applications, telephone line
applications (for DC250V insulation resistance test)

05D431K
05D471K
05D511K

07D431K
07D471K
07D511K

10D431K
10D471K
10D511K

14D431K
14D471K
14D311K

20D431K
20D471K
20D511K

25D431K
25D471K
25D511K

FAFAC200~220VE: 5488 £k 5KitE
AC200V~220V, line-line and line-ground applications

05D531K
05D561K
05D621K
05D681K

07D531K
07D561K
07D621K
07D681K

10D0531K
10D561K
10D621K
10D681K

14D531K
14D561K
14D621K
14D681K

20D531K
20D561K
20D621K
20D681K

25D531K
25D561K
25D621K
25D681K

FAFACAOVE 5488 L5 RMbfE(INEE. B’
M)

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

05D751K

07D751K
07D781K
07D821K

10D751K
10D781K
10D821K

14D751K
14D781K
14D821K

20D751K
20D781K
20D821K

25D751K
25D781K
25D821K

FAFAC3BOVEL 548 L5 KttE
AC380V, line-line and line-ground applications

07D911K

10D911K

14D911K

20D911K

25D911K

FATACMSVER 54 E. &5 KHE
AC415V, line-line and line-ground applications

10D102K
10D112K
10D122K

14D102K
14D112K
14D122K

20D102K
20D11eK
20D12eK

25D102K
25D112K
25D122K

FFACABOVE 52818 2.5 KjE
AC480V, line-line and line-ground applications

10D182K

14D182K

20D182K

25D182K

FATF45 K8 (R XFACT1 200V £z
line-ground applications (for AC1200V withstanding test)

DONGGUAN CITY DERSONIC ELECTRONIC CO., LTD.

Bz K, HME
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MES X
MEASUREMENT AND TESTING

MEAFHHE, EEABMAERNE TREFRE THITIRE:
If there is no special need, varistors measurement and testing should be conducted under the following environmental conditions:
RE AEXEEE KEERD
Temperature Relative humidity Atmospheric pressure
25°C+5°C 30%~70% 86kPa~ 106kPa
Fs KRITE R T E 5
NO. [TEM TESTING METHOD SPECIFICATION
S5 R SMRFLIR R B ARG R, RNEREEE| ESBEATHB M ETHA RS
] A S Ao The varistors should be visually inspected for evidence of defect.
ppearance No marked defect on appearance form and R~THEBE R RRUE.
and dimension dimensions are within specified range. Dimensions should be measured with slide calipers.
) I AT 5 TR B
Marking To be easily legible. The capacitor should be visually inspected.
158 FR 2 72 79 8/20Us B AR AR ik o BB AR e A 42 PR S FRLREL S [ i
3 IR HEEE [0 B U IR0 151 B A US4
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.
BESEEEEELHERNRA £, 2 mSBRNEN R
=8 EE R EEN AT E B R BEES S | Hum A B o
4 Varistor voltage Witr;;n s/ecifie f ti)lerance The varistor is fixed on the fixture without rust, and the voltage of the
v p ’ varistor terminal is tested according to the conditions specified in the data
sheet.
5 HEE HEBEE EARVERSSFHT, AN VRISREETIE .
Capacitance To meet the specified value. Measurement at 1kHz, 1V under standard atmospheric conditions.
NN . TS CHFEM 7% RN ELERAE, NEEFHER.
S s 3 =
6 TBH AEEEE 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.
B8 TE8R20usiE T, WIESREENORESHOTRER, 81075
kR ER R BUREEDR, HBEFRRER E bR 790s.
M Reprtitive | XIS FEPESBERITEHZE N, 4h | Under 8/20us waveform, the varistor was subjected to 10 times of
A i pulse | B R (EMABEIR A reprtitive pulse current, and the impulses was 5 times in each direction. the
7 Impulse current | The varistor should have no breakdown or flashover | interval between two adjacent impulses was 90 s.
: during the test, and th hould not h N -

S| B |y il g | B s 1010000 4

stability Square N —_ FEER.
e, NAERE TRE2N, WEEEE The varistor is subjected to a square wave current impulse (2ms or

WAVe |, EEAX FAMAER R RN F10% e o P
current ; . 10/1000us), in any direction.
After the impulse, it should be stored at room
temperature for 2hrs. measure the varistor voltage.| 7E8/20usiiZ i T, XY /EGT AR RE2SFEAN 1R 2k 22K (18] BB 5 4> ) F A ik
BABOh R The rate of change should be less than 10% of the | WEEFUHSE, HEERRKE, §/MAEE&—K.

8 ng nulse curr/élrﬁt initial value. Under 8/20pus waveform, the varistor is subjected to a max pulse current
impulse (or 2 times, 5 minute intervals), in any direction (once in each
direction at 2 times).

B, BEMREGTRE—E, AR
MARFR, $eBEEEFEGEES
uhF3-dmmig AN, BRI R BRI
RENRPEGHEATHE. Bl N |ABREERNIMMHNESERNESES, 3mm~Zmn
TR ZUMER, IUTEFEANMIR G & EHEN2500VEY B EBOFD T Vietal
9 Withstand > " The varistor should have no breakdown, arcing or | First, the terminals of the varistor should be 9
Ithstand voltage flashover during the test, and the appearance should| connected together. Then, as shown in figure  \jetat bails
not have any mechanical damage at right, a metal foil should be closely wrapped
around the body of the varistor to the distance
of about 3 to 4mm from each terminal. Then, the varistor should be inserted
into a container filled with metal balls of about 1mm diameter. Finally, 2500V
voltage is applied for 60s between the varisor lead wires and metal halls.
R EESRIRSMNIA A MR, | SERT, KBIRENROHERER10F58100000%, 2/
RIS EEERET A ERTEL10% 1 B PR R EL A 1 o
10 I/mpulsé l;{é After the test, the appearance of the varistor should| The change of varistor voltage shall be measured after the specified impulse

not have any mechanical damage, and the varistor
voltage change rate should not exceed 10%

current is applied 10000 times continuously with the interval of 10s at
room temperature.

DONGGUAN CITY DERSONIC ELECTRONIC CO., LTD.

Bh2K, #Huim
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MEASUREMENT AND TESTING

Fs REINE WK TTE £
NO. ITEM TESTING METHOD SPECIFICATION
= = T 10/1000usFE 7R T, SRR ZNRKER.
KA HEMEE E0C :
11 Ma?iimurr?';irgy T?miee; ﬁg specified value. The maximum energy that the varistor can absorb under the 10/1000us
current wave.
TR E RS CTFENES kR R AT, R8T FRRE AT AREARY
10 TEHE | BEREEE BATFIIhE,

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.

ESRERERY

N2

Vie=V,
—2_—— % 1/60x100% (%/°C)

13 Temperature SHEENEE Vi
coefficient To meet the specified value. R, V2O CTHESHEEE, V.28 CTHESEEE
of varistor voltage Where V,, is varistor voltage at 25°C and V,, is varistor voltage at 85°C
B EESEMENAGE, FEEMEEEZSELYAZIONN.Omm
SEMNKRE | SATFE, ESFEBEIBIER. SHEFAONEES, RIF10=1505.
14 Terminal Lead wire should not be cut off. Varistor should nat | Fix the body of the varistor and apply a tensile weight gradually to each lead
tensile strength be broken. wire in the radial direction of the capacitor up to 10N (1.0mm lead wire
diameter is 20N) and keep it for 10+ 1s.
EEAESENASZING InmSLERAINEE, REEINE
i HRLO0°, REBMEFIFENRMVE,; BEERAOTHI, BEE;
SETITERE ST, EEFERMEITHEIR. Tr—R2-3%%h.
15 Terminal Lead wire should nat be cut off. Varistor should not | Each lead wire should be subjected to 5N (1.0mm lead wire diameter is 10N)
bending strength be broken. 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 3s.
FEEFRHRNSEZAERF2055, RAREESLR
#31.5-2.0mm,
s N e ; The lead wire of a varistor should be dipped into molten solder for 2+0.5s.
L %%L&/ﬁﬁwﬁ,{jﬁ’gﬁ%ﬂi’/]’g[ﬂg‘%k%%% the depth of immersion is up to about 1.5 to 2.0mm from the root of lead
15 Sold Eg'}lc'?::lifl ; Lead wire shquld be soldered with unn‘qrm coatlng_ wires.
olderability of leads gggsgoa:lal direction over 3/4 of the circumferential t2smaE FHH245(Sn-3Ag-0.500) 245+5°C
' 5 A fRRIHB3S45 (Pb37/5n63) 235+5°C
Temp. of solder: lead free solder (Sn-3Ag-0.5Cu) 245=+5°C
HB3 eutectic solder (Pb37/Sn63) 235+5°C
MEFTR, S22 ABSLBRAR.5-2.0mmik. 58 75260+5°C
%*@qﬂqtj *Ijl\o . Thermal
RIS SR AN R N URIRLG ﬁs _shown in ﬁlgure, the lead wwes; should sueen
. raifisii a5y e immersed in solder of 260+5°C up to P
Rz FE 1R R 38 (L 3R A 83 5% 1.5 to 2.0mm from the root of terminal E]
17 Solderingjzf\f\t\ect After the test, the appearance of the varistor should (o 10-21.0s 3
not have any mechanical damage, and the varistor | .o = e i S
voltage change rate should not exceed 5% HRE, EHEENETRMRE * 3
2/ " Molten
After the test, the varistor should solder
recover at room temperature for 2hrs.
B RS LIERIARIREIAZEEE 7 10-05Hz. BiRiEH
. - . . IRE | . R = . 2“— o
R IR S TR, | o IREMAIOREI0OH JREAEIE100, K95 o
) 45 P PR 5 44 5 A 3 5% he varistor should be firmly soldered to the supporting lead wire ant
HREN . vibrated at a frequency range of 10Hz to 55Hz, 1.5mm in total amplitude,
18 Vibrati ot After the test, the appearance of the varistor should ith about a 1 minute rate of vibration ch trom 10Hz t0 55Hz and back
ibration resistance | e any mechanical damage, and the varistor :\21UaH;u a 1 minute rate of vibration change from 10Hz to 55Hz and bac
0 .
voltage change rate should not exceed 5% BEE AN, SN EREEE S ERE =K.
Apply for a total of Bhrs, 2hrs each in 3 mutually perpendicular directions.
. o 35 I A40+2°C. 1% E ~90-95% 5T
B S RSN S (E ARG, | e d R BB XA 790-85% St THE N
\ S EE R BT 0% BRI BES £ 12/
19 i I T T After the test, the appearance of the varistor should Apply the max continuous operating ac voltage for 500+ 12hrs at 40==2°C

Humidity loading

not have any mechanical damage, and the varistor
voltage change rate should not exceed 10%

in 90% to 95% relative humidity.
RRERE, EHARENERERTRE2/NT.
After the test, the varistor should recover at room temperature for 2hrs.
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MEASUREMENT AND TESTING

Fs RIRIE R T70% 23K
NO. [TEM TESTING METHOD SPECIFICATION

I RTINS IR, | o i b e e X SRR, S LARRE T

E=N=1 () TR RN #B109
' R S 32 f R R 10% ) The maximum continuous ac voltage should be applied to the varistor and
20 High temperature After the test, the appearance of the varistor should . .
- . . stored at a maximum operating temperature of 1000+12hrs.
loading not have any mechanical damage, and the varistor

RRERE, EBRERNEERTRE2N .

After the test, the varistor should recover at room temperature for 2hrs.
BT TERROR, 2 FHBEERFUNG, BNSNIELF
B, HNEERE.

The temperature cycle shown below shall be repeated five cycles and then
X5 5 R SR FEINI AR N B (AR %, |stored at room temperature for 2hrs. the change of varistor voltage and

voltage change rate should not exceed 10%

B EEER EEHEETRARRNIBIT10% mechanical damage shall be examined.
21 m I R After the test, the appearance of the varistor should =
Temperature cycle . : PR Step 1 2 3 4
not have any mechanical damage, and the varistor —
voltage change rate should not exceed 10% HBE(CC) —55+3 | 5~35 125+2 5~35
Temperature (°C)
A E (4350 4 + + +
Period (minutes) 303 153 803 153
ESARPAETERR T, KEEESNMERRAMREE, &0
RIS AR LR — R AR, BRIRRT[E130FD ¢
The varistor under test should be held in the flame in the position which best
promotes burning. Each specimen should only be exposed once to the flame.
— RIERT ) R ARIT 307D, ST AU, Time of exposure to flame: 30s.
22 The burning time should not exceed 30s, the tissue

Passive flammability )
Test specimen

paper should not ignite.

About 8mm

200+5mm

Length of flame: 12+ 1mm

Gas burner  : Length 35mm min.
Inside dia. 0.5+0.1mm
Outside dia. 0.9mm max.

Tissue

[ :
About 10mm thick board Gas : Butane gas purity 95% min
W X% B A
Testing current waveform
BROR R BB
Short duration impulse ware Long duration impulse wave
(<100us) (=100us)
% peak
current A
100 Y% peak
90 B current
L 100 A
- 90

50
B / 10
0 f

>
>

T, U . .
< Possible polarity

0
o,/|lep \/ P T, reversal
T, % < »
T, |

T, Virtual duration of peak current
Front time: T,=1.25xT T, Virtual total duration

v

Time to half value: T,
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PACKAGING

L RS IES
Bulk packing
AR/ N PES, HERHMBN TR~ —EHENSR/NEEEAREF, HEIM/NEHI0MNE,
BAKRFEF, BEBAF~mAEHE.

The minimum packing of bulk packaging is PE bag, the packing quantity is shown in the following table; a certain number of minimum
packaging into the inner box, the last 4 inner boxes or 10 inner boxes, loaded into the outer box, specifically determined by the product
specifications.

ﬁ%/]’*\ﬁé 5mm 7mm 10mm 14mm 20mm 25mm
Nominal diameter
BNEEHE
Minimum packaging quantity 1000pcs 1000pcs 500pcs 500pcs 250pcs 200pcs
B EEEE
Taping packing

WERTMEAT -1, REREREERT, RENERBEBWN TR

The taping specifications are shown on the next page, the dimensions of the ammo or reel, and minimum packaging quantity are shown in
the following table

BEAF SREK mEag
Packaging format Reel packaging Ammo packaging

<
£
R¥5E5 £ B i
Dimensions 3 —_ —_
. o™ | |
and drawing ‘ C !
Nominal diameter A B C
Smm, 7mm, 10mm | 43=2mm | 256=5mm| 335+5mm
60mm max 14mm, 20mm 48-+2mm | 288+5mm| 335+5mm

Reel packaging 4 boxes per carton, 2 r‘eels per boxed, Ammo packaging 10 boxes per carton.
NEERBEWN TR

Minumum packaging quantity is shown in the table below:

FRER ER BREE(E5) Raa%Sa)
Nominal diameter Varistor voltage Reel packing(per reel) Ammo packing(per box)
180K~431K 1500 pes 1500 pcs
amm
471K~751K 1 000 pes 1000 pes
180K~431K 1500 pes 1500 pes
7mm
471K~821K 1 000 pes 1 000 pcs
180K~431K 1 000 pcs 1000 pcs
10mm
471K~182K 750 pes 750 pcs
180K~431K 1 000 pes 1000 pcs
14mm
471K~182K 750 pes 750 pes
180K~431K 500 pes 500 pes
20mm
471K~182K 250 pes 250 pcs

i RNERBETRIRBEEFLFERLEZK.

Note: The minimum packing quantity may vary depending on the actual production.

10
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TAPING SPECIFICATIONS

733

FLEE(PO) 5 cHiE EEE (P11 12.7mm
g, FLEEPOIS | EEE (P)2Y7915.0mm

Method 1 ! .
NTEFFR: 12.7mm by feed hole pitch (P0) and components pitch (P)
As shown in the following figure: or, 15.0mm by feed hole pitch (P0) and components pitch (P)
P A S TR
AS Straight lead Outside kink lead Vertical kink lead
P2, — MM
C ’
%*4&[1 H1 K Y K i i
W e Ho Ho
HO
T e e L, L) T
Nan) Jan) 5 )W, L )
K A N AN / : \J/ ; \J) :
v @ &,
02
P1 F Ry
PO X
2 FLEE(PO)A12.7mm, JTiEEEEE(P)924.4mm
Method 2 Feed hole pitch (PO) with 12.7mm and components pitch (P) with 25.4mm
T E R
As shown in the following figure:
| P | SN AT
AS - Outside kink lead Vertical kink lead M
B S
c Straight lead
e K
1| g I
e H EN lWQ HO HO
HO
" PRICNIDn i) NN
(N (M D WO\, Y 1 M i
) UV UV NV p / ;U;/ / U /
podc i)
O Garverae
[ O %o
02
F Pl PO t1
St
RSF#EAE (mm)
Dimensions (mm)
-3
SSHx
3 =
gg‘l:.‘ﬁ' 5
g £x|Zx £ 5 wa g
% S| Sk R e
B | o SH| 2k ES g3 EW g =
_ $HR| S8 SH|SH - & £ 2 4y 2
g S| B4 g |EW| g g & o |z |2 |5 3
g |9 |..|55|55 S | Em|Em . g |9 |z |5 |E,|2 |2% ER
& |2_|g&|8F |8 S L\ B s |z |z |e€ |2, |8_|s®|& sE|2 |5%|z
2 STISH|g& (S °Sle, 5. | g |5 |sk|ZE|2T g ek |a®mIE, BW|(5% |85
> |3¥|S3|2@ (2@ S |ck|cw |BA|BR|s | |ZW|EmM|2H4 |5 |2% (82| 2| csm| M
=T |Sm|e@|z@|iE|8E =F | 3E g% |gx | 2w |29 |27 |2f|ox|ox|E88|28|SB |25 |3k k|22
ERE| S|SB |EH|2B (88 SEH|ER|ZH|2R|SR|SE|SNU|SB|BE|(BE|(ZE|(ER|(E |34 |2E |2 |26
w w
ég F Pl pro| P | P ég od | a5 [ ah | w [ wo | Wi | w2 | H | HO | H | DO| 1| L c K
=5 | 50 | 127|127 | 385 | 635 %;,’_
o |g% g*ﬁ 058 13 | 20 [ 180 | 70 | 90 | 30 | 180 | 160 | 400 | 40 | 09 |15+ | 110 |30 | 50
%:Tf? = 75 | 150 | 150 [ 375 | 75 £
g/ﬁ S5 | 75 | 254 | 127 [ 895 | — S
= ;ii_t 100 | 254 | 127 5 ég +0.1 | max max 6150 min 50575 max _JBE'O +0.5 | max +0.3 | max max max max max
g\n * R RERNA/NSEREW, FFRER5mm/7mmg0.58mm, 10mm/14mm>50.78mm, 20mmJy1.0mm.
g; +08 | 10| 03| £0.7 | 1.3 It varies according to the product diameter, 0.58mm of nominal diameter for Smm & 7mm, 0.78mm for 10mm & 14mm, 1.0mm for 20mm.
8 LRIBSAERMEL, ¥SLERN0.58mmAS.Smmig kK, HSLEZH0.78mmEH.7mmEg K.

Will vary according to the lead diameter, 1.5mm maximum when the lead diameter is 0.58mm; 1.7mm maximum when the lead diameter is 0.78mm.

1
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REERED
SAFETY PRECAUTIONS

fEREGURISEN, EHAEEABA (R RHA. TR, BRI, BERES) SEREN, UTHE
SI&KR. BhE. Befn. AR SEE,

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.
THARAEANNECEIESET, HAERIAEBTER. WIXNARRENELIN, FRSHATE LM IHKR.

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

1. FEARIESFEIN
Precautions to be strictly observed

1.1. BUEHRETAIA
Confirmation of performance ratings
BEFEGARESNERNELTERE, MAEHER. ZRAEE. RAEH. MENENRIEEECESTE
BERAE, ENESCERNFER.
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.
BEMETEER, WSEREGEEEMEESL, BT, MEASRESAMEFERIE X

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

12. BBREINIREZE, BEXRAWMTIE
To avoid accidents due to unexpected phenomena, take the following measures
1) LB PR 2R , FTRE AR K, AN EXNER~mNERPEHINE.
In the event of fracture of the varistor, its pieces may scatter; hence, put the case or cover of the set product in place.
AIBEDLRFEAEARY M (BRBZ%. MEEERY%E) Wii. Bl iER, BEATRERPIIN .
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) [l
Across-the-line use
HELEFEARN, BRK2Z5E8REZFEK.
When the varistor is used across a line, put a current fuse in series with the varistor.
4) Z-HojafE A
Use between line to ground
a) fE£L-thjElfE RS, SRS REN S A RMAE, BARKLZNSENE, s RESHEBESRINRE
RiBEE SR 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.
AER ERER, BERRRRRIRERRES. NXRAEEeSs, WHEKRR2Z5ERERK2ZEEKFH.
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 wth a current fuse in series.
mEi?%ﬁEéE%#ZHﬁﬁEﬁ%@%N,Eﬁ%@%ﬁ%ﬁﬁm%ﬁ@,ﬂ%ﬁﬁ%%#%ﬂﬁ%E
NREEf
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.

2. FRARSEM
Application notes
FAETYER, RSEEHARERFREENS|LHE
Pay attention to the following items to avoid the shortened life and failure of the varistor.
2.1. B EE R
Circuit conditions
NiEENESBEERNBEEFAEERAEETEREEZ L.
Select a varistor of which the maximum voltage including fluctuations in source voltage allows for the maximum permissible circuit
voltage.
2) fEE Rt IR BRY (FEMPL TR BERN) , AABEEEAEESRNTEINER,
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 varistor rated power.

12
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REERED
SAFETY PRECAUTIONS

3) ILE LG AEAREN, FUHRBRINFETERES

Select a varistor recommended in table 1.

a) (el F
Across-the-line use
PH=%TELN RHELATSEATAEE. BELZMPMHLER. PHERR. FEHAHERLT
FRRNRS, BSERRREN L, THEAR TR~ aL S,
If possible, use a varistor 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.

b) Zk-3th &) st FH
Used between line to ground
LA RERY, XHER R B, B, FEARKRIPEENERES.
Use a different varistor from “across-the-line use” as table 1, because of raising voltage in case of line to ground fault.
HTIRENBZHEMAIKE (DC500V) B, BFEARIMEENIFE NP ailS. ERATERAEZMERER
RHESFREREN, E—EMNREBFNGT, KRN EEEESMER 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 depending on the circuit condition.
BHTIR S BT EE IR (AC1000VERACI200V) BY, S&fERIZ1 i EMFE = aB e,

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

&1 - SRR E A SERI
Table 1 - Example of varistor application

el %A £-HhfE
Type Across-the-line use Use between line to ground
L o—oro
Protected
L ﬁy Equipment
DC/ACE4H Protected No
DC/AC Equipment o
single-phase N o0 Thermal Fuse
o Fuse  CZ3 MOV1 £ MOV1
oA MoV
L2 -
Connections oo
example ﬁ ﬂ
o° P d
oo Equiment
AC=. Protected ﬁ
s TR -
oo oo Fuse
are oo Thermal Fuse
Fuse ©Z3 MOV3 =4 MOV3
I A Mov4
FREE [EETERRE FMIRRE =&
MoV ) MaVv .
Source voltage Varistor Source voltage Varistor
AC100V 201~361% 431, 471, 511
Ac100V " s «
AC120V 241~431% ~ ggqqu 1'*6*81
. AC200V 471~621% AC220v
PR PR T 35450 VOV 182
Example of varistor MOV3 AC220V 471~621% Mov2 471,511, 561
AC240V 511~621% mov4 AC230V 561, 621*, 681*
AC380V 681~821% AC240V fg;::; S
DC12V 220, 270 . 2% 1207
DC24V 330~470 182
13
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REERED
SAFETY PRECAUTIONS
4) X T RRRE 2

Concerning current fuse

a) TSRS RRREZMIERR, —MIEERTRHATEE. I, ERAPW, SE
FBHESIRIARY, MINHRERESKEIRGE
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.

FRRER
NOMINAL DIAMETER

5mm 7mm 10mm 14mm 20mm 25mm

TR 22 B E BB IE
FUSE RATED CURRENT 2Amax | S5Amax | 7Amax | 10Amax | 10A max | 15A max

b) fRBS 22 YR A BRI IR R 1R IE. BMRPEBEMATERBA. BY LREERKZTERRY, KK
22iEE T EER.
The recommended fuse position is shown in table 1. however, if the load current of protected equipment is large than that of the
above recommended fuse rated current, install a current fuse at the position shown below.

[e;

Power Current fuse
sources
side Varistor

(e

Protected
Equipment

3 SRE IR 22
Concerning thermal fuse

WESHEERSRERE ZERYN, BPmEREEAMESRIFNRILL.

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

2.2. FHIFE
Operating environments
MIFEMEN TEREEEAMER, MRITIEREBLESER, 1EXESARESNHTREIER (SERELS
ARBIESEEES TIERERESHES).
Please use it within the specified operating temperature range. If the working temperature is outside its operating temperature
range, use the derating of varistor (or select higher operating temperature varistors guidance based business personnel).
TEAEFEMHZE.

The figure below shows the derating curve.

o g5 120% T 1) EER: SMEEGERAESTIERE. WPEREA.
g & TV, J, Qtype &) sXRemRmaEhE.
= 18 100% Please note: rated value includes maximum continuous operating
= g voltage, withstanding surge current, maximum energy and rated
g 80% power.
5 0% ZEIGAE, H— M FoER (DE) MEERMERSEHAT
s HESRE 950, HBEMENFERRE0C, It

40% FiREREEREER25%.

D: standard type \ \ For example, when a standard type (D type) varistor is used at
20% | T: high temperature type an ambient temperature of 95°C, it exceeds the specified operating
| | | | K, [IJ type temperature of 10°C. the above rated value derated by 25%.
0%
’ -40 0 40 85 125 150
TERE

Ambient temperature (°C)
2) EBFRPHER TN AT ESME o
The varistor is designed to be used indoors. Do not use it exposed outdoors.
3) RNAEPEX ES AT, &FREMIASOREBEI R RESEEMN A
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.
4) FAJ MM 25 EZENSAER.
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.
5 RAIEM AL AR % FIAFT AR IR RS A5 RS P A .

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

14
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ZEARED
SAFETY PRECAUTIONS
2.3. I L&A

Processing conditions
N RARAFTRESEINRERAE S AT (BT, REE) HITE .
Do not wash the varistor by such solvents (thinner, acetone, etc.) as its exterior resin deteriorates.
2) AEFEIN AT sE S ESNR ER RS T - B IBRIRA P S E T E .
Do not apply a strong vibration or shock (by falling, etc.) to the varistor, cracking to its exterior resin and element may occur.
3 KRG FEPARSHITHARERE (SRR B, AR SBUEERMEE S LHRAE.
When coating the varistor with resin (including molding), do not use such resin.
4) EBRRBEERINR B BRI A 5| e BB AL A AT TSR R T SN I 7 o
Do not bend the varistor lead wires at the position close to its varistor exterior resin, or apply external force to the position.
5) (@AY, WEEUN TR EE T BRI AR S PR 2R RIS SR SR A b R A o
When soldering the varistor lead wires, follow the recommended conditions and do not melt the solder and insulating materials
constituting the varistor.

BEAR WEFMT AREIR
Soldering method Recommended condition Attention item
RUER 260°C, 5SFP LA S BTN REIRENR =M
Flow soldering 260°C, within 5s Lead wires type is not reflow soldering object part.

ERDSMASKM T EAN, BRAMBETHIN. EXNEHTAESHERADESEDN, MST
RGPS e

For use other than the above conditions, please the client to confirm. However, the internal solder structure
of the varistor must not be damaged, resulting in the loss or burning of the varistor.

BRFITIRIR L, EEOREI20°CAT, AYEHRHI ST AN

Only 1 times rework, soldering iron temperature should not exceed 320°C and should not be applied for more

than 5s.
m RSN L.
Soldering temperature-time profile to recommend Temperature (°C) i
Soldering
s %3
Preheating Cooling

BHIRLED
Gradual cooling

REE | #IRF130°C
Temperature: Room temperature to 130°C
A7) S 120F A

Time : 120s max

260°CRAR . /NF57)
260°C max, 5s max

i)

Time (s)

v

DORIERER RS

Fig.: Wave-soldering temperature-time profile to recommend

24 KEIRE

Long-term storage
1 EHRESRAAIREESR. =SS, REZAZERICCLAT, BE7%RHAT, REMRA2E.
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 two years.
KEERE CHFLL) B, FERAMIEHIASRNAEE.
Before using the varistor that has been stored for a long period (two years or longer), confirm the solderability.
A RAREEBMmMESE (Mra. IRiR. 85 §5%) WEH.
Avoid atmospheres full of corrosive gases (hydrogen sulfide, sulfurous acid, chlorine, ammonia, etc.).

3 REFZFTEZIAXEN . FES.

Avoid direct sunlight and dew condensation.
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