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NR ZINC OXIDE VARISTOR :Varistor Voltage from 18 to 1100 V.

Varistor Voltage
Diameter 18 82 470 11,00
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"'Varislor Voltage: Voltage at 1mA except 50 series (at O. I mA)

*BOTH VARTSTORS & SILVERED DISCS ARE AVAILABLE FOR SALE.

JVRZINC··OXIDEVARlSTORS

Zinc oxide varistor is a voltage dependent resistor with symmetrical

voltage-current characteristics that is designed to protect all kinds of

electronic devices or elements irom switching and induced lightening

surges. Its non linear exponent characteristic with broad using range

and mass production is gradually being used by various level of

electric engineering.

FEATURES

* Fast response time.

'" Low leakage current.

'" Excellent voltage ratio.

* Wide voltage & energy ratio.

* Low standby power and no follow on current.

'" High perfonnance in surge current handling capability.

* High perfonnance in clamping voltage characteristics.
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V-I Characteristics ofvaristor !l!li!llltllll.~V-I~1'I'
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APPLICATIONS

* lC, diode, transistor, thyristor, triac, and other semiconductor

protection.

* Suppression of mainbome transients in consumer

electronics and industrial electronics.

* Suppression of intemally generated spikes in electronics circuit.

* Surge protection in communication, measuring and

controller electronics.

* Surge protection in electronic home appliances and gas and

petroleum appliances.

* Relay and electromagnetic valve surge absorption.

The varistor's rest state has a high impcdance(several

megaohms) in relation to the component to be protected

and does not change the characteristics of the electric circuit.

In the presence of transient voltage ( over the breakdown

voltage ofvaristor), the varistor then has a low impedance

(a few ohms) and short circuits, i.e. the assembly E to be protected.
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PARAMETERS DEFINITION

log V'/V' corresponding to the voltage value V, and V"

*Maximum clamping voltage:

Maximum clamping voltage is the maximum voltage Vp between

two terminals with the specified standard impulse current I

(8x20 fJ. sec), The voltage value is an indication on the protective

function of the varistor.

*Varistor Voltage (breakdown voltage):

The varistor voltage is the voltage across the varistor measured

at a specified current le (O.lmA or ImA) of specified duration.

*Maximum allowable voltage:

The Maximum allowable voltage corresponds to the rest state of

the varistor. The rest state voltage offers a low leakage current in

order to limit the power consumption of the protected device and

not to disturb the circuit to be protected,

*Non linear exponent( Cl):

The varistor voltage-current characteristic is defined by the equation:

l=Ky"where K is a constant dependent on geometry, and a is the

non linear exponent. We usually take two points (V"I,), (V,,IJ

to estimate the value of a.

a
log 1,11, In which 11and 12are the Cllrrent value
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*Withstanding surge current:

Withstanding surge current is the maximum peak current for the

varistor with the specified standard impulse current (8X20 IL sec)

applied onc time or two times and corresponding to a permissible

variation of 10% in the varistor voltage change.
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Impulse Width

t1=8 t2=20 for 8 X 20 fL sec
tl ~ 10 t2=1000 for 10 X 1000 /1 sec

Time (fL sec)

*Energy

Maximum energy from one or a burst of pulses. It is the value

within the varistor change of+ 10% when one impulse of 1Ox I000

J1 sec is applied.

E~KxVmxIrnxT

E: Energy

K: Constant~ 1.4

Vm: Max. clamping voltage at Im.

Im: Max. allowable single surge current of 1Ox 1000 J1 sec.

T: Duration of surge current (1000 J1 sec)

*Rated power

The maximLUll power that can be applied within the specified

ambient temperature.

*Capacitance

The capacitance of varistor is the reference value measured betwecn

the varistor terminals at specified frequency.

*Pulse lifetime rating

This is expressed as the maximum allowable number of impulse

currents applied. 8X20 IL sec impulse current (or 1Ox1000 IL sec)

is applied at prescribed interval. This curve also providcs for

derating current as required with repetitive pulsing.
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SOURCE OF SURGE VOLTAGE

*Direcllightning surges.

*Surge voltage by grounding fault.

*from magnetic induction.

*Induced lightning surges.

'Surge voltage by switching operation.

*From electrostatic induction.

BOW TO SELECT JVR VARIS'rOR

* To identify the source and route or surge.

• To decide the connection method of varistor.

* To decide varistor voltage and max. <.:1amping voltage.

* To decide surge current wavefonn by caculation from surge

voltage and surge impedance.

• To check whether the withstanding surge current and surge life

ofvaristor is sufficient or not.

* To check the variation of electric power of protected device.

* Tt) check whether the max. energy and energy life ofvaristor

is enough or not.

* To check the relation:

Max, withstanding voltage of protected device> Max. clamping

voltage ofvaristor> The real clamping voltage occurred>Breakdown

voltage ofvaristor> Operating voltage of protected device.

* To check whether the loss of capacitance of varistor in operating

condition.

* To check whether the problem caused by loss current of leakage.

>/< To check the connection method of varistor.

* To check the condition ofvaristor overload.

>/< To check any other problems by various operating conditions.

* To test and to verify by real practice.

>/< To check the connection of the grounding wire.

PART NUMBER CODE JVR
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-~ T _
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Varistur VolLage ~ f1i. m. !¥ M'

ISO:18V 680:68V 221:220V 431:430V 7~;):7g0V

220:22V 820:82V 241:240Y 471 :470Y Xli :X20V

270:27V 101:100\/ 271:270V 511:5]OV 9]]:910V

330:33\/ 121:120V 301:300V 561:560Y I02:1000V

390:39V 151: ISOV 331:330V 621 :620V I [2: 1lOOV

470:47V 18l:J80V 361:360V 68l:680V

560:56V 20l:200V 391:390V 751 :7S0V
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ION(1.02Kg)

ION (1.02Kg)

20N (2.04Kg)

MECHANJCAL&EN~TESTING

'Terminal Pull Strength(IEC 1051-1 4.10.2)

After gradually applying the load specified below and keeping

the unit fixed for 1O± 1 seconds. The change of Vb shall be

measured and meet the requirement of .6. Vb/Vb less than ± 10%

with no outstanding damage.

Terminal diameter Loading weight in pull strength

0.6 mm (0.024' )

0.8 mm (0.031' )

1.0 mm (0.039' )

Loading weight in bending strength

5N (0.51 Kg)

5N(0.5IKg)

ION(1.02 Kg)

, Terminal Bending Strength (IEC 1051-14.10.3)

The unit shall be secured with its terminal kept vertical and the

weight specified above be applied in the axial direction.The

terminal shall gradually be bent by 90" in one direction, then 90"

in the opposite direction, and again back to the original position.

The change of Vb shall be measured and meet tbe requirement

of Ll Vb/Vb less than ± I0% with no outstanding damage.

, Vibration (IEC 1051-1 4.16)

Subjected to simple harmonic motion ofO.75mm amplitude

1.5mm maximum total excursion between limits of 1O~55Hz.

Frequency scan shall be traversed in one .minute. This motion

shall then be applied for period of two hours· in each of three

mutually perpendicular directions. The change of Vb shall

be measured and meet the requirement of Ll VbNb less than

+ 10% with no outstanding damage.

, Solderability (IEC 1051-1 4.11)

Aller dipping the temlinal to a depth of approximately 1.5~2mm

from the body in a soldering bath of235-+-5"Cfor2±0.5 seconds,

the terminations shall be uniformly tinned.

'Resistance to Soldering Heat(IEC 1051-1 4.12)

The terminal shall be dipped into a soldering bath with temperature

of260±5'e to a point of 1.5~2mm from the body oftbe unit and

then be held there for 5 or ]O±] sec. The change of Vb shall be

measured and meet the requirement of .6. VbNb less than ± 10%

with no outstanding damage.

, Damp heat, steady state (IEC 1051-1 4.18)

The specimen shall be subjected to 4(l"e, 90 to 95% R.B. for 56 days.

Onc half specimen shall be subjected to this test without voltag eapplied.

The other 50% shall be tested with 10% of the max. D.e. voltage applied

and then stored at room temperature and humidity for one to two hours.

The change of Vb shall be measured and meet the requirement of

Ll VbNb less than ~ 10% with no outstanding damage.

H.oI-ftllJJjjjlllll!JilitOEC 1051-1 4.10.2)
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*Rapid change of temperature (IEC 1051-14.13)

The temperature cycle is repeated tive times with (l)-40±3"C

keeping 30 minutes then (2) 8S±2°Ckeeping 30 minutes and

then stored at room temperature and humidity for one to two hours.

change of Vb shall be measured and meet the requirement of

L:; VbNb less than + 10% with no outstanding damage.

* Endurance at upper category temperature (IEC 1051-1 4.20)

The maximum continuous D.e. or A.C. voltage, and taking account

of the V-Tderating curve, shall be applied in cycles of 1.5h on and

0.5h o[[throughout the test in accordance with the appropriate

operating conditions at 85±2°C for lOOO±24 hours. The

specimen shall be stored at room temperature and humidity for

one to two hours. The change of Vb shall meet the requirement

or L:; Yb/vb less than ± 10% with no outstanding damage.

* Pulse current (IEC 1051-1 4.5)

At room temperature with listed pulse Lifetime curve applied,

the following two tests are conducted (1) 10 pulses Xx20 f1 S at

2 per min. in one direction (2) 10 pulses 10xlOOO 11 s in one

direction,l every 2 min. The change of Vb shall be measured

under L:; Vb/Vb less than± 10% with no outstanding damage.

* Climatic sequence (IEC 1051-1 4.17)

(a) Dry heat TemperaturelDuration:X5''c/2h

(b) Damp heat cyclic 1st cycle Temperature/Duration/Humidity:

55'C!24h/90-100% R.B.

(c) Cold Temperature/])uration:40'C/2h

(d) Damp heat cyclic test remaining Temperature/Duration/

Humidity:55'C!5 cycles of24h/80~100%R.H.

The change of Vb shall be measured under L:; VbNb less than

+ 10% with no outstanding damage.

* High Temperature Load(IECI051-1 4.20)

After being continuously applied the maximum allowable

voltage at 85=2'C for 1000±24 hours, the specimen shall

be storcd at room temperature and hwnidity for onc to two

hours. The change of Vb shall be measured L:; VbNb less than

under .....:.- 10% with no outstanding damagc.

* High Temperature Storage(lEC 1051-1 4.17.3)

The specimen shall be subjected to 125:+-2'C for 1000 hours

in a drying oven without load and then stored at room

temperature and humidity for one to two hours. The change

of Vb shall be measured under L:; Vb/Vb less than ± 10% with

no outstanding damage.

GENERAL CHARACTElUSTLCS

* Storage tempcrature: -40''(,1 125°C

* Max. response time: 25 nscc.

* Max. operating temperature: -j 85~C

* Temp. coefficient of voltage : -0.05%rC

* Max. working surface temp. : J-115"C

* Insulation resistance(at D.C.500V): Over IOOOM 0

* ill.!ll'J'lfti!!lOJl:(IEC 1051-1 4.13)

A -,i'jJ!jj zilir'lil!M!il.1'1lt( I)-4(J"C ±J!'fW1305Niil(2)
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OPTION:

* JVRIONI80K-:J9IK d~O. 6, F=5.0 with bulk or laping

package will be offered by lower price.

Tahle of T max a &P, max

Dim(0) 50 70 100 1416 2016
D max, 7.5 9.0 12.5 16.5 23

d(___0.05) 0.6 0.6 *0.6/0.8 0.8 1.0

Fe ;~:~) 5.0 5.0 *5.0/7.5 7.5 10.0
Bmax. 11.0 13 18 22 28

HI 111ax. 35 3.5 5 5 5
Lmin. 24.0 24.0 24.0 24.0 24.0

L I min. 25.0 25.0 25.0 25.0 250

Dmax.

~

p,

od .:;

a

I ' I P type

D max, I'm3X.

i lS"max,

od

./ F I· V type

measure 'mmDimension Table

50 716 10Q 14Q 200

Part No. T rnax, a 0.8 PI max. T max, a 0.8 PI max. T max. a O.R PI max. Tmax. a 0.8 PI max. T max, a 0.8 PI max.

180K 4.5 lA 3.0 4.5 lA 3.0 4.9 lA 3.0 5.0 1.5 3.0 5.2 1.5 3.0

220K 4.5 1.5 3.0 4.5 1.5 3.0 4.9 1.5 3.0 5.0 1.6 3.0 5.3 1.6 3.0

270K 4.7 1.5 3.0 4.7 1.5 3.0 51 1.5 3.0 5.2 1.7 3.0 504 1.7 3.0

330K 4.7 1.6 3.0 4.7 1.6 3.0 5.1 1.6 3.0 5.2 1.R 3.0 504 1.8 3.0

390K 4.7 1.8 3.0 4.7 l.R 3.0 51 1.8 3.0 5.2 2.0 3.0 504 2.0 3.0

470K 5.0 1.8 3.0 5.0 1.8 3.0 5.5 1.8 3.0 5.6 20 3.0 5.6 2.0 3.0

560K 5.0 2.0 3.0 5.0 2.0 3.0 55 2.0 3.0 5.6 2.2 3.0 5.6 2.2 3.0

680K 5.5 2.3 3.0 5.5 2.3 3.0 6.0 2.3 3.0 6.1 2.5 3.0 6.1 2.5 3.0

820K 3.3 lA 3.0 3.3 lA 3.0 3R lA 3.0 3.9 1.6 3.0 404 I.R 30

101 K .lA lA 3.0 .lA lA 3.0 3.9 lA 3.0 4.0 1.6 3.0 4.5 U 3.0

121K 3.6 1.5 3.0 3.6 1.5 3.0 40 1.5 3.0 4.2 1.7 3.0 4.7 1.9 3.0

151K 4.1 1.8 3.0 4.1 1.8 3.0 4.5 1.8 3.0 4.7 2.0 3.0 5.2 2.2 3.0

181K 4.1 1.6 30 4.1 1.6 3.0 45 1.6 3.0 4.7 U 3.0 5.2 2.0 3.0

201K 4.2 1.6 3.0 4.2 1.6 3.0 4.6 1.6 3.0 4.8 U 3.0 5.3 2.0 3.0

22IK 4.3 1.7 30 4.3 1.7 3.0 4.7 1.7 3.0 4.9 1.9 3.0 504 2.1 3.0

241K 404 1.7 3.0 404 1.9 3.0 48 1.9 3.0 5.0 2.1 3.0 5.5 2.3 3.0

271K 4.6 1.9 30 4.6 20 3.0 50 2.0 3.0 5.2 2.1 3.0 5.7 2.5 30

30lK 4.8 1.9 3.0 4.8 2.1 3.0 5.2 2.2 3.0 5.4 2.3 3.0 5.9 2.7 3.0

331K 4.9 1.9 30 4.9 2.1 3.0 5.3 2.2 3.0 5.5 2.3 3.0 6.0 2.7 3.0

361K 5.1 2.4 30 5.1 2.5 3.0 55 2.5 3.0 5.7 2.7 3.0 6.2 2.9 3.0

391K 5.3 2.6 3.5 5.3 2.6 3.5 57 2.8 3.5 5.9 2.8 3.5 604 3.0 35

431K 5.5 2.7 3.5 5.5 2.9 3.5 59 3.1 3.5 6.1 3.1 3.5 6.6 3.3 3.5

471K 5.8 2.~ 35 5.8 29 3.5 62 3.2 3.5 604 3.3 3.5 6.9 3.5 4.0

51lK 604 3.7 4.0 6.6 3.7 4.0 7.1 3.9 4.0

561K 6.7 4.0 4.0 6.9 4.0 4.0 704 4.2 4.0

621K 7.0 4.6 4.0 7.2 4.4 4.0 7.7 4.7 4.0

681K 7.4 5.0 4.0 7.6 4.7 4.0 8.1 50 4.0

75lK 7.8 5.0 4.0 8.0 4.9 4.0 8.5 5.1 4.0

781K X.O 5.2 4.0 8.2 5.2 4.0 8.7 5.4 4.0

821K 8.2 5.2 4.0 8.4 5.2 4.0 8.9 5.4 4.0

911K 8.8 6.0 4.0 9.0 6.0 4.0 9.5 6.3 4.0

102K 9,3 6.0 40 9.5 6.2 4.0 10.1 6.4 4.0

112K 9.9 6.3 4.0 10.1 6.7 4.0 10.6 6.9 4.0
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DIMENSION OF TAPINGJ>RODUCT

vTYPE

---TP-t--ttrt-
\'

P2 P

rf + r-,

"\
+ +

1 -~
'l) -;j)

E: b- '" >- ~!--- }'" := i<
+ (fJ ( <±l ~ 0:-

\:': i<
I I I I I I H I

"P, --li- ~~

W~2
Wo

P,TYPE '"'""

#
\' n

HO(*P type

1/2"

1"

Sb Item 5l/J 7l/J 1Ol/J 10l/J) 14l/J 20l/J

I Cut out length 1.1 mm rnax. 1.1 mmmax.

H(Y tvpe) Height of component from hole ccnter 20.0 mm max. 21.5 mmmax.

HO(Y type) Height to seating plane 16.0 + 0.5 mm+0.5 16. 0 + 0.5 mm+0.5

HOIP type) Height of component from hole center 16.0mm-21.0mm 16.0mm-21.0mm

Ah Front to back deviation 0+ 2.0 mm 0+2.0mm

W Carrier tape width + I + I
18.0 -0.5 mm 18.0 -0.5 mm

WO Hold down tane width 10.Omm 12.0 mm

Wl Sprocket hole position 90 +0.75 +0.75
- 0.5 mm 9.0 -0.5 mm

W2 Adhesive tanc nosition 3.0 mm max. 3.0mmmax.

F Component lead spacing <; 0 + 0.8 +0.8
-0.2 mm 7.5 -0.2 mm

P Pitch of component 12.7+ 0.3mm 25.4+ 0.3mm max.

PO Sprocket hole pitch 12.7+ 0.3mm 12.7+ O.3mm

PI Lead length from hole eenter to lead 3.85+0.7mm 8.95+ 0.7mm

P2 Length from hole eenter to disk center 6.35+ 1.3mm 12.7+ 1.3mm

DO Sprocket hole diameter 4.0+0.2mm 4.0+ O.2mm

d Lead wire diameter 0.6+ 0.05mm 0.8+ 0.05mm

T Disk thickness See T max. table See T max. table

t1 Total thickness tape 0.7+ O.05mm 0.7+ O.05mm

t2 Total thickness tape with tape 1.6 mm max. 1.8 mmmax.
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*BY LASER MARKING*

-··-1

I

I

I

I

I

I

I

I

_ ..- ~

~
5$ 7$ 10$ 14(b

Part No. Bulk(box) Reel Ammo Bulkrbox\ Reel Ammo Bulk(box) Reel Ammo Bulkrbox) Reel Ammo

180k-391k 5000 1500 1500 5000 1500 1500 2500 1000 500/1000' 1500 750 500

431k-471k 5000 1500 1000 5000 1000 1000 2000 750 500 1500 750 500

511k-75Ik -- -- -- -- -- -- 1500 -- -- 750 -- --
781k - 112k -- -- -- -- -- -- 1500 -- -- 750 -- --

• Packaging quantity for IONI80K - ION680K, F = 5.0mm.
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200

~Part No. AmmBulk(box) Reel
0

180k-471k 750 -- --

51! k-112k 450 -- --

Packaging Bulk (box) Reel Ree!(for 14\'\) Ammo Ammo( for 14\,\)

Box sizc(mm) 290 X 155 X 110 350x350X 122 350X350x74 330X240x45 330X240X55

Carton size(mm) 300 X330 X 240 360 X 360 X 570 360x360x470 340 X490 X 235 360 X490 X270

Onc carton with 4 Boxes 5Boxes X 2Recls 6Boxes X IReel 10 Boxes 8 Boxes

J

2 3

V R

4 5 6

D D N

7 8 9 10 11 12

D I] D K D [J

Code No. : 4, 5 --- Diameter

Code No. : 11 --- Lead Wire Style

Code No. : 12 --- Packaging Style

Code No. : 7,8,9 --- Varistor Voltage

y ~ Kink Type P ~ Straight Type

R ~ Reel Package A ~ Ammo Package

B ~ Bluk Package

* Line Circuit

ACIDC single-phase circuit

* Varistor voltage selection in line circuit

Power supply voltage Type

100Y AC
JVR- DDN20lK .1VR- DDN221K
JVR- DDN241K NR- DDN271K

200V AC
JVR- DDN39lK .1VR- DDN431K
.1VR- DDN471K

12VDC JVR- DDN220K

24VDC JVR- DDN390K

AC three-phase circuit

* Varistor voltage selection in line to ground circuit

Power supply voltage Type

100V AC, 200Y AC
.1VR- DDN43lK JVR- DDN47lK
JVR- DDN751K to .1VR-DDN112K
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* Varistor voltage selection in switchin~ circuit protection

Power supply voltage Type

12V AC NR- []ON220K

24VDC JVR- UDN390K

lOOV DC JVR- [lONI5IK

IOOV AC
NR- ODN20lK JVR- UDN241K
JVR- DLlN22 IK JVR- U']N27IK

*Line and Ground

ACIDC single-phase circuit

Protected
device

AC three-phase circuit
* Varistor voltage selection in telecommunication circuit protection

Powcr supply voltage Type

12VDC
NR- DON220K
NR- OON820K to NR-ODNIl2K

24VDC
!YR- nON390K
!YR- rJON820K to NR-rJ[JNIl2K

----r--
i

_~-+-----I Protected
device

*Telecommunication Circuit Protecion

Protected
device

* Fuse current selection if fuse being in series with varistor to protect from

follow-on surge current after varistor damaged

Varistor 5 7 10 14 20

Nominal fuse current ~l ;53 ;;;5 ~ 10 ~ 15

~
C:::ommunicationJ;'l
line tZ!

i
I

117

'~-P;::~CPhone
z line,

1--+-'::;::'---4---<>

l
*Switching Circuit Protection

Relay protection Spark elimination Semiconductor protection

1

~--=-I
j f
~ __.i,

Surge protection of singn.lline Fire alarm system

~:g:.~ :=~~:::-~~-ffr··--...,,-- Protected
SIG.3 <>_. -"-_. =t==
SIG 40------ ,--- rL 1 . equipment

COM.~--_1 :.:-.1:. __

Thyristor protcction Triac protection
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Solenoid

/.I------<Y ~--rr--l

I
1 /~ ~ Solenoid

________LL~l

Contact protection

L-r <Y'-/~I-J-
L_L--~__---!'-~__ Solenoid

Stove, boiler Brake, clutcb

Item SERIES PARALLEL

Higher voltage capability Higher current capabilily
Objective Higher energy capability Higher energy capability

(No selection is required) (Selection is required)

Application Range All voltages and currents_ All voltagcs-but high currents, Le_, >IOOA.

Models Applicable
All, must have same withstanding surge

All models
current ratings.

Precautions
Withstandlng surge current Must be identical voltage rated models.
ratings must be equal. Must test and select units thr similar V-I characteristics.

Current ralings function of current sharing.
Current ratings that of single device. Voltage ratings that of single unit.

Effect on Ratings
Voltage ratings additive. Energy ratings as above in proportion to current sharing.
Energy ratings additive.
Clamp voltages additive_ Clamp voltagcs determined by composite V-I characteristic

of matched units.
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