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certification. In addition, the TUV certificate
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96835 001 to B 096835 0001

2) . © 43-=DOC NO.:[  DEC-SA-WI007
ersonic 5 AREV.. I
Ej[ %Bﬂ%%ﬂj‘gﬁ@}\:ﬁ H HADATE: 2020/8/15
APPROVAL SPECIFICATION FOR VARISTORS (Zn0) TAUAZPAGE: 1/15
X E I E
DOCUMENT MODIFICATION SUMMARY

Fr TEHH [TEN TEAR HITT

No. Date Versions Change contents Formulate by
AINP R R

! 2019312 Al Approval specifications was made RE
HMULE R 125°CIAIERY 5 BE

2 2020/5/15 A1 Instructions for adding UL high temperature E-2:9a]
125°C certification
N SRR T/ M SR 05 2K 7

3 2020/6/12 A2 Add models such as withstanding surge / E-2 Vsl
Appendix Q type
$E?ETUV%*hFﬁi?TED HITUVARRS
FRTUV2s 88 /Y

4 2020/8/6 N3 TOV requires that the TOV logo printed on e
the product is changed from TOV to@
CACETUVIEIT125°CIAE, B4k, TOV
JEHEFLHB 16 09 96835 00135 & ;B
096835 0001

5 2020/8/15 N4 CQAC and TOV have passed 125°C E-259s]
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DATASHEET L 7 Marking
GW
14D201K
fov) e —HARS WA R 5 & = EHAR .
C%Usw T;e last row of marks is the production cycle
) code and internal identification.
BFIWVESR, FEFESIIVEER, £EE
032 2 HR ] P R 2 1 2 B 2 T e
TUV requires that the ariginal TUV logo be changed to
PREN (). and both marks will exist at the same time during
the alternation period.
o I RM14D201KD1IECWO
art number
BERHS
Customer P/N
oo PR AC130V (max) / DC170V (max)
ax continuous operating voltage
E&RE W
Varistor voltage, Vi 200V+10% @ 1mA 30ms
FRERER R ER R, Ip
Nominal pulse current, Ip A @ B/EOHS
BAMFIBE V;
Maximum clamping voltage, V¢ 340V (max) @ |p
ERARBKH R .
Maximum pulse current 4500A (1 time) @ S/QOPS
EEHCHER . .
Ttk Repetitive pulse current 1500A (10 times), @ 8/20us (90 sec. interval)
Withstanding surge N N
current i 150A (10 000 times) @ 8/20us (10 sec. interval
mpulse life
ST 90A (1 time) @ 2ms
Square wave current 100A (1 time) @ 10/1000us
BATZ S
Maximum energy 57J @ 10/1000us
BENE
Rated power 0.6W
BARRER 0
Maximum leakage current EOUA @ 75% Vv
BAHERE
Maximum capacitance 1000pF @ 1kHz 1.0Vrms
ESRERE R
Temperature coefficient of varistor voltage 0 to -0.05 %/°C max.
IERESER -40°C~ +85°C
Operating temperature range
HBERESEHE -40°C~ +125°C
Storage temperature range
D (Diameter): 16.5 mm max F (Lead spacing): 7.5mm=0.8mm
. R.Tf T (Thickness): 3.8 mm max L (Lead length): 24mm=4.0mm
Dimensions
H (Heitht): 20 mm max gd (Lead diameter): 0.75mm=0.10mm
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2. iR
INTRODUCTION

ESREE—MARE—EMBESFG TR AR B E- BRI =M.

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

ESERENER: RIPERFEEPNBRFIRMtRIIRENZIN. MTERTR, ESEEHEKER
BHRRAPER. SERREoRERls: Eikh B EVsFETZSRE) EMERE LR, BoRmR (Is) R
il B B R 2 R SRR PR R BRI BB = Ve 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

Ve.
fik A PR T \olta \
e oltage
Pulse \Wnce (Zs) Lightning voltage
\ 5 By R
IR P [E& =g
Power oL mpase | Circuit ) )
supply ; Varistor | fobe Clamping voltage by varistor
: J protected
Bom ez ] I
Pulse current (Is) Time Time

= 5 R BEL B8 X Rk oA ) A i
PULSE ABSORPTION BY VARISTOR

HEMXRAATEN ARG
The relation can be expressed by the equations as follows:

Vs=IsXZs+Vc

. Ve=Vs-IsxZs

AVSITIZ K FVe, BlohERISATIAR T AKE
The pulse current Is are easily obtained by the following equation because of Vs much larger than V.

Is~=\Vs+Zs
FriA, AFAASBERTFRANRERE, BEEALHCE B A %2 F Fkod B &R,
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.
BT REFEBEMERMOFEE, EERERIFESJNRPB R4,
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. BALE

Tl:JV SQD@’Eﬁ’AEiﬁ-ﬁ%EQ@ZEﬁ(ﬁ] :
TUV SUD reply to our certificate number reason for change (screenshat):

GENERAL CHARACTERISTIC

M F&RoHS 2.0 REACHZR o=
Comply with rohs 2.0, reach, halogen-free available.

Subject: Your TUV SUD CERTIFICATE
Dear Sir or Madame,

We are pleased to send you your below listed certificate(s) , which entitle you to label your certified
product(s) with the respective certification mark as applicable.

Certificate No. Product Model
. - m NN B 096835 0001 Rev. 01 Surge absorber 07D, 10D, 14D, 20D series
ﬁi}bl}\-ﬁE . . Above Certificate B 096835 0001 Rev. 01 replaces previous certificate B 16 09 96835 001, due to
Safety certification fechnical changes
INIESER
AN e S CERTIFICATION RANGE
CERTIFICATE r = BRI
APPROVAL STANDARD CERTIFICATE NO. n EXATESRI
AUTHORITY HAE ESBE MAXIMUM GONTINUOUS
SPECS | VARISTOR VOLTAGE
OPERATING VOLTAGE A.C.
gg/q 18122133; CQC14001104814 07D 18V-820V 11VAC-510VAC
cac GB 4943.1-2011 CQC16001149384 10D 18V-1100V* 11VAC-680VAC
GS/BT ﬁ%32;3;;7 CAC16001149385 14D 18V-1800V* 11VAC-1000VAC
GB/T 10194-1997 CAC16001149386 20D 18V-1800V* 11VAC-1000VAC
B 16 09 96835 001 Change to 07D 18V-820V 10VAC-510VAC
o EC 81051-1:2018 10D 18V-1100V 10VAC-680VAC
TOVSOD  |IEC 61051-2:1991/A1:2009 B 096835 0001+
IEC 61051-5-2-1991 14D 18V-1800V 10VAC-1000VAC
20D 18V-1800V 10VAC-1000VAC
07D 18V-820V 11VAC-510VAC
uL N 10D 18V-1100V 11VAC-680VAC
UL 1449 (4th edition) E485399
(cll) 14D 18v-1800V 11VAC-1000VAC
20D 18V-1800V 11VAC-1000VAC

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

1:2018.

W LT 14D20 1Kl R I A 2 26 (1 5 55)

Typical 14D201K clamping voltage characteristic curve (for reference)

TR X HP B X 45
LEAKAGE CURRENT AREA CLAMPING VOLTAGE AREA
5000
Voltage
V)
500
g
——--ll il
/—"'"
/—""'
a0 L]
T 10u 0.1m Tm 10m 0.1 10 100 1k 10k

Current (A)
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B TERERERMLULTE)

Operating temperature derating curve (see fig below)

o5 120% o II_J_.IN

Ko BI85 CEI125°ChE4n 2 £002.5%/C

D type: 85°C to 125°C derating factor: 2.5% per °C
D type: froEEL

\ Standard type

T type: &R AL
quh Lemperatme type

\ Vtype: SRER
High energy type
\ J type: SR di B
Withstanding surge type
0 type: pifsROE!
Annex @ (IEC 60950-1, withstanding BkV/3kA
combination wave testing) type

anjen paed Jo JuBsal
—
[ay

\

0% -
-40 0 a0 85

PRIERE
Ambient temperature (°C)

IR SENMERERESETERE. MORERR. REMERIEINE, Fig2.5%/C

Please note: rated characteristic includes maximum continuous operating voltage, withstanding surge current, maximum
energy and rated dissipation power, 2.5%/°C reduction.

ZFHIEAA, H— P ESERARR070471K A FHERE HI°C, HBHMENEARE10C. 1t
A M RERREAN TR A7 :

For example, when a varistor (07D471K) is used at an ambient temperature of 95°C, it exceeds the specified operating
temperature of 10°C. The performance derating is shown in the following table:

125 150

N=| ';H‘ I LE
R 51 Fefomotas i ot I CRIHERE
[tem Characteristic temperature range Performance within 95°C
’ RAESTIERE AC300Vrms AC225Vrms (75% x AC300Vrms)
Max continuous operating voltage DC385V DC289V (75% xDC385V)
= SN N
2 ,\Aﬁjxj;fgj;ﬁ’;ﬁt 1200A (1 time) 900A (75% x 1200V)
3 EE o iR 400A (10 times) 300A (75% x 400V)
Repetitive pulse current
A TR 12.5A (2ms) 2ms: 9.38A (75%x 12.5A)
Square wave current 25A (10/1000us) 10/1000us: 18.75A (75% < 25A)
= Stz ae =
5 ,\H/Ezfmﬁg{ni;:‘gi 294 21.8J (75%x29J)
6 Rﬁ’iﬁf‘ir 0.25W 0.19W (75% x0.25W)

4. B fRRE
DEFINITIONS

distortion).

3) FRFRBK A ELIR -

1) RRESTIERE: £
R KB /NF5%) s B R {EUde.
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

FIRE2CT, V&

—MNHRIEE,

LLm%kﬁﬁ%ﬁmwm
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) MEIBE: BREMERSSFHT, ESAHEMHESEFBIFREOTERE, HEfbim
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.

& G2 INTE R B R P28 _EAY B ok THfIE 5% =B R {EUac (2

2) EQEE,}_ Eﬁ’é‘%%um;ﬁl_}_ii%]ﬁﬁ%ﬁj Fiﬂl%ﬁﬂ%ﬁﬁ’émﬁ’]ﬁuw%rﬁ

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

EAESTRA T A 8/20uskioR B FUH 1000k, EEFFEZR R IA

2UNEBEIEE.
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O A ESEEARATFRYNAER NS N IR RARRE.

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

to pass.

6) REEME: REWESAHERRKNEERENRALNINERE, RIESZENE, BN REEMH2msfofsk

10/1000psRk > 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 10/1000pus pulses should be used.

7) BETHEE: 1525 CRUEREEREE THIBA A VEINFE

Rated power; the maximum allowable power dissipation of varistors at an ambient temperature of 25°C.
8) M. EACHMENEMBET, BINGAERBERN, B ESAHEEPMNER,
Leakage current: the current through the varistor at the maximum dc voltage applied at 25°C or other specified

5. P AaimAg
PART NUMBER

M 14 D 201 K D 1 1 E  CWO
Ry HHMER ®R  EERE BR=E ki) i lkit) iR BHEMR RS
Series Nominal ~ X% 4y  Varistor  Tolerance leads  leadsstyle  SiEIIEMIE Coating Marking
diameter  Shapeand  voltage spacing Taping packing or  material
grade Leads length of bulk
e £ RIENE
No. Field name Expression
] EX ] AM: =& FRPESS
Series " Zn0 (Zinc oxide) Varistors
2 ) ﬁ:fiﬂﬁ{é 14: 14mm
Nominal diameter
. R i
Shape " Disc
4 . SRR 201: 200V
Varistor voltage
5 RE K: =10%
Tolerance
6 Hiﬂ.ﬁﬁ D: F=7.5mm
Leads spacing
7 B HM
Leads style " Straight Leads
8 EE SRR E RS ’ e g, KL =24mm
Taping packing or Leads length of bulk " Bluk packing, Lead length (L)=24mm
9 BHMF IR
Coating material " Epoxy (Blue)
5 EpOWrESHR
10 Marking CwO: Printed (BUJ trademark
—E: BRE-BATH, Rrasal25° 08,
VRS, RonmRERE,
JBY, FRORMRAAHE,
O, FRRHTFRABKV/3KA)IE
(L Note: When the last code of the P/N is T, it's high temperature (125°C) type
) V, it's high energy type
J, it's withstanding surge type
& am Q, it's appendix Q (IEC 50950-1, BKV/3KA) type
B SN SEATH

Straight Leads Outside kink Leads Vertical kink Leads
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6. WE 5%

MEASUREMENT AND TESTING
MEAFHHFE, EBBMAERNE THIEFE THITIHR:
If there is no special need, varistor measurement and testing should be conducted under the following environmental
conditions:
mE T E AKEESN:
Temperature Relative humidity Atmospheric pressure:
25°C+5°C 30%~70% 86kpa~106kpa
Fs RIRmAE ZK RRTTE
No. [tem Specification Testing method
S5 R SMARZERENGE, RYE  |ESEESRSTAENEEERASAHRS.
1 A e;ance ESEE N The varistors should be visually inspected for evidence of defect.
An?ijimension No marked defect on appearance form and | R ~f FiiEtr R RINE .
dimensions are within specified range. Dimensions should be measured with slide calipers.
5 P& TEMTZ TR B E.
Marking To be easily legible. The capacitor should be visually inspected.
15 F B 2 79 8/20us RO AR AR Bk o BB 7R ME AN 2 [ @Y FR PELER 5 | M i
3 B E HEIERE L+, ERNEIE B ERIEE.
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.
BEGHEESEEELHMARA L, B ISR NEN S
o NN BTN ES 2 HAVERE.
ESEE HEREEEN. REFT AU B PR L2 5| 38R0 B
4 . e - The varistor is fixed on the fixture without rust, and the voltage of the
Varistor voltage Within specified tolerance. ! o : o s
varistor terminal is tested according to the conditions specified in the
"Data sheet".
5 HAE HETERE EAOERSEHT, ERKH. IVRSEHRITIE.
Capacitance To meet the specified value. Measurement at 1kHz, 1V under standard atmospheric conditions
NN . RS CHFEM7S% R ANESZER AL, NEHFHER.
NS 3 =
6 IR R AELE . 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.
1E8/20usiE T, WESHBEEEMORESHPER, 819
N R T2 ES 2R 2N N N NN N
EERONE T TZL%‘;E?&E%%?@; BB ERER, HASSER TR H90s.
Repetitive pulse W&, i AN AR Under 8/20us waveform, the varistor was subjected to 10 times of
R The varistor should have no breakdown or - . N I
s current . repetitive pulse current, and the impulses was 5 times in each direction.
e flashover during the test, and the : . :
7 o AE . |The interval between two adjacent impulses was 90 s.
Impulse testing appearance should not have any mechanical : -
stability T damage Xt B R PR S HE AN 10K 77 38 BB 7 o 2 (2ms =k 3 10/1000s) i b
y Vi N il = =
Squrewae TR MIERSRTIRERN, WERE S, EER.
current SHE, BEEMANFIGRERT  |The varistor is subjected to a square wave current impulse (2ms or
RKR/INF10% 10/1000ws), in any direction.
After the mpulse [t should be stored &€ | g0y iy T, RYEE ARSI DR BABOR RIS, T3
& A Foh room temperature for 2 hours. Measure BT,
8 = the varistor voltage. The rate of change - L )
Max pulse current o Under 8/20us waveform, the varistor is subjected to a max pulse current
should be less than 10% of the initial value. |. . S
impulse, in any direction.
B, BESBERNEFITE R, REFEBEEETES
YRR ESEESRTES. B | BERER AP A, BENESEESEAREER
I NEZIME, IMAEEEM | HImmiISBIROBRH, BEHEM2500VH HBEBOF FH.
it L MR G First, the terminals of the varistor should be connected together. Then, a
9 Withstand VI;Itage The varistor should have no breakdown, metal foil should be closely wrapped around the body of the varistor to the
arcing or flashover during the test, and the |distance of about 3 to 4mm from each terminal. Then, the varistor should
appearance should not have any mechanical |be inserted into a container filled with metal balls of about 1mm diameter.
damage. Finally, 2500v voltage is applied for 60 sec. Between the varisor lead wires
and metal balls.
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Continued on the table
Fs RIRmME =K K E

No. ltem Specification Testing method
R 5 E AR B E M
WG, EREESAERANE |[BEET, SEENBCHRIRER10F 581000008, 10

N 5310% NSRS B E R
10 ) After the test, the appearance of the The change of varistor voltage shall be measured after the specified impulse
Impulse life ) ) . ' . ) . .
varistor should not have any mechanical current is applied 10000 times continuously with the interval of 10
damage, and the varistor voltage change  |seconds at room temperature.
rate should not exceed 10%
s . - 1E10/1000usFEAFRIE T, EEFAPAESRER SR AREE
11 H.ikﬁbi AR AEE i The maximum energy that the varistor can absorb under the 10/1000us
Maximum energy To meet the specified value.
current wave.
ERRRES CTEIES ORI, SRR AT LAFESL
1 BEINE HETEE KR ARFHINER,
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.
]"'['1; _]"Ir'f :
[Ep— I T ¢ 1/B0 % 1000%/1C)
13 | Temperature coefficient of varistor | = o !
To meet the specified value. X = 0Ro = Qro
voltage R, WE CTHESREE, VR8s TTHESAREE
Where V) is varistor voltage at 25°C and Vyy, is varistor voltage at 85°C
BEEESAEHESRNARE, FEHBEERGISEIAT
Se KRR %2)%9}‘:?)?1519?, Ei%ﬁﬁ%ﬁ%ﬁwﬁo 1_UN[1 Dmm%iﬁﬁ&ﬂﬁﬂmﬁﬁﬁ ; T%T#Tﬂiﬁi‘%*o
14 ) . Lead wire should nat be cut off. Varistor Fix the body of the varistor and apply a tensile weight gradually to each lead
Terminal tensile strength - o ) )
should 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.
[EEFBREE S & NAZINN.OmmS L ERAIOINEE, REE
SNEHTRO0°, REEEEIRRAE,; BEERADEH0,
JEOR—— SN, EERESEER. | BEE THRIDH. o
15 Terminal bending strength Lead wire should not be cut off. Varistor  |Each lead wire should be subjected to SN (1.0mm lead wire diameter is
should 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.
BEGARERNSERAERNF2E054, BAREBSZE
TRE61.5-2.0mm,
S IAIYL FRIEFRYSME  |The lead wire of a varistor should be dipped into molten solder for 2+0.5
e 1245, s. The depth of immersion is up to about 1.5 to 2.0mm from the root of

16 Solderabilty of leads Lead wire should be soldered with uniform  {lead wires.
coating on the axial direction over 3/4 of 12458 . T2 (Sn-3Ag-0.5Cu) 245+5°C
the circumferential direction. Temp. of solder; lead free solder (Sn-3Ag-0.5Cu) 245+5°C

S AMMHE3S% (Ph37/Sn63) 235+5°C
H63 eutectic solder (Pb37/Sn63) 235+5°C
RIS 5 E SRR INIAR N B 2
MR, EEREEURETNE |SLEABSEKRE.9-2.0mmik 158 5260+£5°Ci5EH10+1
g 5% o iit%jE, EESIEEEH%%EEEE%EP'I‘ZX’EE/J\Eﬂ%

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

RIS 5 B PR L SR R 1M I%Eﬁil%Bﬂ%ﬁé&&?ﬁ%ﬂﬂ%%ﬁiﬂ’ﬁzz A1 0-5552\ ,“é\\T}EﬂE
MUBRG, ESREEERRE | oo FEMIHESH, WEBEEI0, KB=5H.
5% REBENNNY, SA/NEEREEERAERE =K.
¥RED = The varistor should be firmly soldered to the supporting lead wire and
18 I . After the test, the appearance of the . . .

Vibration resistance . . vibrated at a frequency range of 10 to 55Hz, 1.5mm in total amplitude,

varistor should not have any mechanical ) . L
. with about a 1 minute rate of vibration change from 10Hz to 55Hz and

damage, and the varistor voltage change back to 10Hz. Apply for a total of Bh., 2h each in 3 mutually perpendicular
rate should not exceed 5%. directions ' ’




Humidity loading

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

Fs (s A=| =K R T3E

No. Item Specification Testing method

19 B ST Z\Lfter t;e test, the sppearance of the Apply the max continuous aperating ac voltage for 50012 h. At 40£2°¢

in 90% to 95% relative humidity.
REERE, EAMEENEER TRE2/NT.
After the test, the varistor should recover at room temperature for 2h.

R R FEERINA TR A A
HHIRG, ESRERERTNE
1$10%

MAEGAEERENZAESTRBE, EFRsLIERET
1000==12/\f o

Passive flammability

extinguishing within 30 s after removing the
needle flame.

RN The maximum continuous ac voltage should be applied to the varistor and
20 ' . After the test, the appearance of the : .
High temperature loading varistor should not. have anv mechanical stored at a maximum operating temperature of 1000 =12 h
. / REERE, EHABEENEERTRE2/NT.
damage, and the varistor voltage change .
After the test, the varistor should recover at room temperature for 2 h.
rate should not exceed 10%.
RERFRREUATF#H TR E
R 5 RS R ESE SN R N H{E{@  |Temperature cycling shall be measured in the following test.
MR G, ESEERAERNEA Step Temperature Time
N 210% 1 -40=+2°C 30min
N=N==3/ E N N .
21 Tem,;;{ftfe[cycle After the test, the appearance of the 2 +85+2°C 30min
varistor should not have any mechanical EIRREL: Bk
damage, and the varistor voltage change  |Cycle numbers: 5 cycles
rate should not exceed 10% REERE, EESHEERNEZRE TNRE/N.
After the test, the varistor should recover at room temperature for 2 h.
JIEREFIOF R, BRIERAEE S [#2(EC 60695-11-51%MOVEHITEHR K IEIRIE - K IEHEINERAL 9
BEBAME ° R UE, FENAE A58 .
22 The burning of the sample shall be self- The MOV shall be subjected to the needle-flame test of [IEC 60695-11-51.

The needle-flame application shall be on the side surface of the samples for
9s.
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7 ﬁ%/jz =2 $Iﬁi
SAFETY PRECAUTIONS

7.1.

7.2.

7.2.1.

FRAESEMHERN, EEAHEEARRG (RZRITHMNME. R, BIREFE. BRFHS) REREN, NATEESIL AR
fhER . BfA. AR EE.

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.

THRBERNERRNACEIEERD, HARRANEETER. WWRERBERELN, BERSHRARAELHIIBHR.

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

PR

Precautions to be strictly observed

EEMERERIA

Confirmation of performance ratings

BTG FAERSMRNELTIERE, MPERR. ZIAREME. REFG. EMERNRIEEEEESEMRNAE,
EMEEERERM.

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.

BHEMEEEER, NG/ EaEasttaesh, Bfxtt, mEASEEGEHEEERIE K.

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

RBRRINAREE, ERAWTXER

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

1) ESEFABRSMA , WREHIRE KA, EMEXNER~RMRPERIE.

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

A BDREKAEAMRY M (BHBL. KEARYE) HiE. BLEB%, BERTRIERPINE.

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) £ 8] f

Across-the-line use

EHEEEAN, BREZS5EEFRHERR R,

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

4) Z-HiEfER

Use between line to ground

a) L tEfEARN, ESRMERERN S AREDEHE, BRRRZTSER, ATAEsRESEERINFENIEERE .
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.
RERE ERER, BERRGRERAMESE. MTREBEESE, WRERRRKR LS 8ERK2ZEBRER.
As the measure against it, |nsta|| 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) EHREMESLERHZEEAEHEMEER, EHBEESERNEMBRK, SIFEeBITEDL2E5 ArkiE.
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.

FRZIRER

Application notes

ARTHER, AJstSEEAMHESFGIREksI LHE

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

) BRERSAF

Circuit conditions

a) EEMESRERMNBERANEERANESTIEREEZ .
Select a varistor of which the maximum voltage including fluctuations in source voltage allows for the maximum permissible circuit voltage.
b) fEEfRIEEIURAR (e THERIRRBER) , FAEYERMERNMEINZE.
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) EEEGAEMESA, FTUERRRINIMEERES
Select a varistor recommended in table 1.
@ ZEfEA
Across-the-line use
B2 ELNPMRANTSHATAEE . BELAMPMAEE. PHEEAKKR. FEMHAREBR T HARN R
%, BSRARFAREN LA, AREARIPRE " NrEails.
If possible, use a part no. Marked with *% in case of voltage temporarily rises load unbalance of separately-wired loads, short between hot and
neutral-line, open of neutral line in single-phase-three-wired system, and due to resonance at switching for a capacitive, inductive load.
@ Z-HhEfFEH

Used between line to ground
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HIAERER, NHEEE T, Bit, BERARRIPEEN~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”.

1 - RS FEERAYE e s

Table 1 - example of varistor application

%3 282 2 ol
Tune Across-the-line use Use between line to ground
L 0—owro
g \é‘ Protected
o L Equipment
S S Protected NO-
é- Jt% Equipment.
= _HB< ore Fuse
- oS N oo Thermal Fuse
o g™ are Fuse 23 MOV &5 MOV
S @ A Move
=
[92] 1 =
2
S
wn 4 o0
3 oo Pratected
% 3 oe E;Sw;;e?m
S 5 oo Protected $
g_ L?L!I_ ﬁ Equipment oo
@ oo ero Fuse
o0 Thermal Fuse
o Fuse  CZ3 MOV3 o5 MOva
T 23 MOv4
vou | R T vov | R T
Source voltage Varistor Source voltage Varistor
RS AC100V 201 ~ 361 % AC100V 471,511, 6213,
o AC120V 241 ~ 431 s AC220V 821k sk, 1823k % %
128 B 2545
Example of MOV AC200V 431 ~ 5613% Mov2 AC230V 511, 621 %,
varistor MOV3 AC220V 471 ~ 6213% MQOv4 AC240V 821k sk, 182k =k %k
AC240V 511 ~ 6213
AC380V 1123
AC380V 821 1823k 3k 3

BHTIREM AN (DCS00V) BT, BEEARIFHEFENITE * *N~RES. FATREREEMEREIRG N LR
RER, E—ENBEBEGT, KRS ESBEEMBE EIT.
Use a varistor marked with sk =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.

BHTIREMM B ARG (AC1000VsLAC1200V) B, 1EEARIFEMNIREG & * kMERES.
Use a varistor marked with sk =k = in table 1, in case of the withstanding voltage test (1000Vac or 1200Vac) for equipment.

d) XFERRKZ
Concerning current fuse
@ FTHEHEERSERRRLZMIERR, —BIEFRTRIITEE. I, EAPW, LESHEMERSRIAN, #IAER
EREBREEZRAE.

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.

4% specs 05D 07D 10D 14D 20D
RIELZIERE]  _,) <sn | <sa | <ia | <10
Fuse rated current

@ RELIIBEANBAEDIZR 1B IE.
The recommended fuse position is shown in table 1.
g) BERKZ
Concerning thermal fuse

KEHHEARSRERKRLEREN, APRERELZAREARINRIKLZ.

Set a thermal fuse to get high thermal conductivity with varistor.
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7.22. (FRAIfE
Operating environments
1) SRS R AT EEIMEH .
The varistor is designed to be used indoors. Do not use it exposed outdoors.
2 RAIEFAXESIHAT. LRI SRR EREESEEMNZAER.
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 RE[MEHN. 25 BREMERER.
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.
4) Rl LB 2R S MIF IR HE R IE S AT RSP ER.
Do not use the varistor in dusty and salty places and atmospheres polluted by corrosive gases.
7.23. I
Processing conditions
) RARATESEINGERESLNET (BT, A% #iTE%.
Do not wash the varistor by such solvents (thinner, acetone, etc) as its exterior resin deteriorates.
2) RATFEMNATAE SBINR EM s T LB HekfE & 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) BESFEESSHTNAEERE (SPREE) N, FNUERATESEERESS AR,
When coating the varistor with resin (including molding), do not use such resin.
4) G PESSINE BN AEMHE A 5| & MALAR AT B TR T RS 1
Do not bend the varistor lead wires at the position close to its varistor exterior resin, or apply external force to the position.
S) JREERY, BEEMTHRETET. BRALSHAL S ESR R BRI sk B M RHA L .

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

BrEA WEFMT AREM
Soldering method Recommended condition Attention item
Pl 260°C, 10Fp A S| B R R ERIENT K=&
Flow soldering 260°C, within 10 sec Lead wires type is not reflow soldering object part.

FRPSMNI T EERR, BHPwRBTHIA.
For use other than the above conditions, please the client to confirm.
PRFITURR T, EEOREI00°CAT, BEEHIEST AN,

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

[ | HEREST
Soldering temperature-time profile to recommend
im
Temperature (°C) 12
Soldering
Tk | AE
Preheating Cooling

B BIBEN30C
Temperature: Room temp. to 130°C
BiE]: 120#08LP

Time: 120 sec max

IRIFSED
Gradual cooling

B60°CELA. NF 10
260°C max, 10 sec max

Fig /]
Time (sec)

724 KHEMRE

Long-term storage

N ERARSTTREESR. SRHH. REBMER0THUT, JBE7S%RHLT, REHEN1E.
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.
KHEIEMRE (1FUL) i, SEARERIATRNEE.
Before using the varistor that has been stored for a long period (1 years or longer), confirm the solderability.

2 RAREERMMESAE (FrE. IRE. 85, 85%) HEH.
Avoid atmospheres full of corrosive gases (hydrogen sulfide, sulfurous acid, chlorine, ammonia, etc).

3 REGFBEALES. EE%.

Avoid direct sunlight and dew condensation.
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1 AF
Notices

AFAEMERRSMNEE WEMXEE. BETEESE) N, BEEAERAAFASATAESHRIPEESHEXER.

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.

ERERESAEDICRBIUATRIE, HALSBERFER, KATTREMTE.

Note that we do not take any responsibility for faults and abnormalities resulting from the use nat in conformity with the contents of entries in the delivery
specification.

HOEAREBENRES L. BERANBASTATHIE R, TatSBESEMHESE . AHEEEIFERRE L, M8
MM RR R R R T ZE 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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8. fArf

TAPING SPECIFICATIONS FLEE(PO) 5 524 B P9 912, 7
W 75— Method 1 ®E, FLEPNSTAEESPHH15.0mm
mr = 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 =1 SN REY:] FATH
AS, 3 > Straight lead Outside kink lead Inside kink lead Vertical kink lead
P2 X OH,
. . ‘
1 ¥ 'Y a i
Ul A K K
ol i ! ! R
e e HO Ho
[ T | | N i
w1 - L

OHOHO D of =+ ol ol o)
| ! f [

“ e > 2
P1 F T
. « > el T N NN
B 75— Method 2 PO H FLEEPOY A9 12.7mm, ST T BE B (P) J925.4mm
MTE = Feed hole pitch (P0) with 12.7mm and components pitch (P) with 25.4mm
i ShESRE ZEL: TR
AS Shpwn _In the A5, 1 i > Qutside kink lead Inside kink lead Vertical kink lead A
following figure: ‘_ s - bl
| C Straight lead [
14 2—an] r -
I ‘-.\ i K : K : .
H'] Bd 'Y A [y |
1 H | Ho HO
¥ T \ T 1 L Ho
W1 Do L
v ! ‘ WO ¢
OO0 20 "y O O O
v
PR — n 2 ’
F P1 PO N AL
_E ¢
«
= w
ot o
T 2 = a8y
& S SmH q
) o S B o
< 3 S IS & =
AR =] Cr = )
| B r 5% x g # g
= Bl E T s - e ERc =4
2 TN (2 — =3 T o B¢ =
= D |g @ = =3 w (] @' 154 o 5 -
g8 g lz |cwpEd = g 5 3 S8 & R®|, |5
g SHE ELEM = S T E.5 E EuEME. 3oL 2YE,
S Z2FEIz ESSEFE cdallg 8 8 BHE T EFERIFSHSHRESHGH
= Emf lzEmim shEMBREE SHEMmEH SN ZHEEN S SECE
=8 EEzme - BHER| foEimEH iRl oEcEENEnS@ R IR AR
Sm FHSHSHIHN R MM SsHSHSTFEHS KRS K@ SR |g M T [ gz
L= L =
=5 | F| PO IRIBE 8 =8 5|3 | =83 |F|8 2 |R |~ e =
N N %) f=}) (28
= o o no @ w 5
%ﬁo““““%%ﬁgsswwa;g%o;:w
[57) N P o o1 ] B [=}
O, > o o o o o 2
s
g’r Fm’ ~ n - w
S Faolo |23 3 g +
o ~ (<2} o 4 ] ]
= v eH| b ok|z 0|2 b B 2 |8 218 2 8|3
=% = no N S| S |og| 3 o X ol o > o = > > > >
o I s o no ~ =] o1
o | = | < |~
= I+ " n " " * RIEFMERNK/NSHRE{, 050/07D0.58mm, 10D/14D30.78mm, 20DJ31.0mm,
3 qu o N o o N It varies according to the product diameter, such as 0.58mm for 05D & 07D, 0.78 for 10D & 14D, 1.0mm for 20D.
3 = ° @ ~ « FRRESEEEMEL, WHSLERA0.58mmE1.ommE R, HSLERZA0.78mmES1.7 mmEg K.

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




