Dimension of component Zinc Oxide Varistors

D max. D max

T P]k:
T 15" max. i
Y Type (vertical kink) i i 5 P Type (straight lead)
A
F F —X

Dimension Table unit:mm

Diameter 5S¢ T¢ 109 14 ¢ 200

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 0.8/1.0

F£1.0 5.0 5.0 5.0/7.5 7.5/10.0 7.5/10.0

H max. 11.0 13 18 22 28

Hi max. 35 3.5 5 5 5

Li min. 25.0 25.0 25.0 25.0 25.0

L min. 24.0 24.0 24.0 24.0 24.0

Table of T max., A & P1 max. unit:mm
Diameter 5¢ K 10¢ 14 ¢ 20¢

Type No.| T max.|A+0.8P1 max.|T max.|A £ 0.8[P1 max.|T max.|A +0.8P1 max.| T max.|A+0.8P) max.|T max.|A£0.8/P1 max.
180M | 4.5 1.4 | 3.0 | 45 1.4 | 3.0 4.9 14] 30 | 50 | 1.5 30 | 5.2 1.5 ] 3.0
220L | 4.5 1.5 3.0 | 45 1.5 3.0 4.9 1.5 30 | 50 | 1.6 | 3.0 | 5.3 1.6 | 3.0
270K | 4.7 1.5 3.0 4.7 ¥ 3.0 5sd 1.5 ] 3.0 ) 1.7 3.0 54 1.7 | 3.0
330K | 4.7 1.6 3.0 4.7 1.6 3.0 5.1 1.6 | 3.0 9.2 1.8 3.0 54 1.8 | 3.0
390K | 4.7 1.8 3.0 4.7 1.8 3.0 5.1 1.8 3.0 5.2 2.0 3.0 5.4 20 | 3.0
470K | 5.0 1.8 3.0 5.0 1.8 3.0 5.5 LS | 30 5.6 2.0 3.0 5.6 20| 3.0
560K | 5.0 2.0 3.0 5.0 2.0 3.0 25 20| 3.0 5.6 2.2 3.0 5.6 22 | 3.0
680K | 5.5 2.3 30 | 55 2.3 3.0 60| 23| 3.0 | 6. 2.5 3.0 | 6.1 25| 3.0
820K | 3.8 14 | 3.0 | 38 1.4 | 3.0 4.3 1.4 30 | 44 | 1.6 | 3.0 | 49 1.8 | 3.0
101K | 3.9 1.4 3.0 3.9 1.4 3.0 4.4 1.4 3.0 4.5 1.6 3.0 o | 1.8 | 3.0
121K | 4.1 13 3.0 4.1 | o 3.0 4.5 1.5 3.0 4.6 1.7 3.0 33 1.9 | 3.0
I51K | 4.5 1.8 3.0 4.5 1.8 3.0 4.9 1.8 3.0 3 2.0 3.0 5:6 2.2y | 30
181K | 4.1 1.6 3.0 4.1 1.6 3.0 4.5 1.6 | 3.0 47 1.8 3.0 5.2 20| 3.0
201K | 4.2 1.6 3.0 4.2 1.6 3.0 4.6 1.6 | 3.0 4.8 1.8 3.0 53 2.0 | 3.0
221K | 43 1.7 | 3.0 | 43 1.7 | 3.0 4.7 1.7 30 ] 49 | 19 [ 3.0 | 54 2.1 | 3.0
241K | 44 1.7 | 3.0 | 44 1.9 | 3.0 4.8 1.9 30 | 5.0 | 2.1 30 | 55 23| 3.0
271K | 4.6 1.9 3.0 4.6 2.0 3.0 5.0 20| 3.0 5:2 2.1 3.0 il 25| 3.0
301K | 48 1.9 3.0 4.8 2:1 3.0 5:2 22 | 30 54 | 2.3 3.0 5.9 250 | B4
331K | 4.9 1.9 3.0 4.9 2.1 3.0 5.3 22| .20 35 2.3 3.0 6.0 250 | 3.0
361K | 5.1 2.4 3.0 5.1 245 3.0 5.5 2.5 | :340 i 2.7 3.0 6.2 29 [ 3.0
391K | 53 26 | 3.5 5.3 26 | 3.5 57| 28| 3.5 59 | 28 | 35 | 64 30| 35
431K | 6.1 27 | 3.5 6.1 29 | 35 6.5 3.1 ] 35 6.7 | 3.1 3.5 72 33| 35
471K | 64 | 28 | 35 | 64 | 29 | 3.5 6.8 | 32| 35 70 | 33 35 7.5 35| 4.0
511K | 6.6 3.1 4.0 6.6 3.1 4.0 7.0 371 4.0 7.2 3 4.0 7.7 39 | 4.0
561K | 6.9 34 4.0 6.9 34 4.0 T3 4.0 | 4.0 S 4.0 4.0 8.0 42 | 4.0
621K | 7.2 37 4.0 72 3T 4.0 7.6 4.6 | 4.0 7.8 4.4 4.0 8.3 47 | 4.0
681K | 7.5 4.0 4.0 7.5 4.0 4.0 8.0 50| 4.0 8.2 4.7 4.0 8.7 5.0 | 4.0
T51K | 79 | 43 40 | 79 | 43 4.0 84| 50| 4.0 86 | 49 | 40 | 9.1 5.1 | 4.0
781K 8.1 4.5 4.0 86| 52| 40 | 88 | 52 | 40 | 93 54| 4.0
821K 8.3 4.7 4.0 8.8 521 4.0 9.0 5:2 4.0 9.5 54 | 4.0
911K 94 6.0 | 4.0 9.6 6.0 4.0 |10.1 6.3 | 4.0
102K 9.9 6.0 4.0 |10.1 6.2 4.0 [10.7 6.4 | 4.0
112K 10.5 63| 4.0 |10.7 6.7 40 |11.2 6.9 | 40
182K 12.6 98 | 6.0 [12.8 |10.2 6.0 |13.5 104 | 6.0




Joyin ZnO Varistor
AT R FE R R

Element Size (disc dia.)
Z R E&R

05:¢ 5mm

07 : ¢ 7Tmm

10 : ¢ 10mm

14 : ¢ 14mm

20 : ¢ 20mm

Series Z 41| 5l
N :N series N F#4%1]

S: S series (high surge) S FZ%)(& 2L H i)
U:U series (ultra surge) U 32518 & 28 1 B i)

Varistor Voltage

A RS R fiE

The first two digits are the
significant of voltage, the
third digit signifies the
multiplier, for example:
%Efﬁ%{ﬁﬁ?ﬁ%ﬁ

080 : 8V
180 : 18V
181 : 180V
112 : 1100V

Varistor Voltage Tolerance

BRI B 22

Lead Diameter

AR

6:0.6 + 0.05mm
8:0.8 4+ 0.05mm
[:1.0 £ 0.05mm

— Lead Length / Packing Method
MR / LA

50 :540.5mm (bulk) for shearing lead
U4 :24mm min. (bulk) for kink lead

U5 :25mm min. (bulk) for straight lead
AW: Ammo (Ho:16mm) for kink lead
AY : Ammo (Ho:20mm) for straight lead
RW : Reel (Ho:16mm) for kink lead

RY :Reel (Ho:20mm) for straight lead

* Special lead length / packing
methods are available upon
request

—— Lead Style

K&y

Y : Y-TYPE(vertical kink)
P : P-TYPE(straight lead)

% Special lead styles are
available upon request

Lead Spacing
BREE Y
5:5.0mm

7 7.5mm
[:10 mm



- To identify the source and route of surge.

- To decide the connection method of varistor.

+ To decide varistor voltage and max. clamping voltage.

- To decide surge current waveform by calculation from surge
voltage and surge impedance.

+ To check whether the withstanding surge current and surge life
of varistor is sufficient or not.

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

- To check whether the max. energy and energy life of varistor

is enough or not.

- To check the relation:

Max. withstanding voltage of protected device > Max. clamping
voltage of varistor > The real clamping voltage occurred > Breakdown
voltage of varistor > Operating voltage of protected device.

- To check whether the loss of capacitance of varistor in operating
condition.

-+ To check whether the problem caused by excessive current of leakage.

« To check the connection method of varistor.

« To check the condition of varistor 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.

Varistor voltage selection in line circuit

Power supply voltage Type

JVR

100V AC OOA20IK  JVROOA221K
JVROOA241K  JVROOA27IK
JVROOA391IK  IVROOA431K

SV A JVROOA47IK

12V DC JVROOA220L

24V DC JVROOA390K

Varistor voltage selection in line to ground circuit

Power supply voltage Type

JVROJOOA431IK  JVROOA471K

100V AC, 200V AC
JVRODOAT751K to JVROOA 112K

[] : Element size (disc dia.)
A : Series (N : N series, S : S series, U : U series)
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Line Circuit

AC/DC single-phase circuit

o
Protected
device

AC three-phase circuit

o o N0 }

2, o 2 - Protected
i device
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Varistor voltage selection in switching circuit protection

Line and Ground

Power supply voltage Type AC/DC single-phase circuit
12V DC JVROOIA220L
= RN
24V DC JVROCA390K ; Protected
e
100V DC JIVROOAISIK N | e
JVR 201 R 2 z
{00 K OOA201K  JVROOAZ241K
JVROOA221K JVROOA271K

Varistor voltage selection in telecommunication circuit protection

AC three-phase circuit

JVROOAS20K to JVRODCIAITIZK

[J : Element size (disc dia.)
/A : Series (N : N series, S : S series, U : U series)

Power supply voltage Type o
JVROOA220L & o 2 i Protected
12V DC % device
JVROOAS820K to JVROCJALI2K 4 .
JVR 390K
— 0oA é}gj

Telecommunication Circuit Protection

Fuse current selection if fuse being in series with varistor to protect
from follow-on surge current after varistor damaged i
; L Protected lelephony
(_ommunlcanon devioe line
Varistor 5¢ 7¢ 104 14¢ | 204 fine
Nominal fuse current | =1A =3A =5A | =E10A | =15A

Switching Circuit Protection

Relay protection

Spark elimination Semiconductor protection

Surge protection of signal line

SIG.1 &

SlG.2o

S1G.3 e 1

SIGA4 ™ I %
COM.2 { { %

Protected
equipment

Thyristor protection

Load

:

iGale

AN |——
Il

Fire alarm system

%9 N
THIE
Triac protection

Load : l
® 21
Gate

| l

F—




Solenoid

T g

-|- = Solenoid

Stove, Boiler

S

_N_‘

=

Electronic circuit

Contact protection

%L:@

§ Solenoid

3

Brake, Clutch

Brake

(F\—’j f 7 clutch

[tem Series

Parallel

Higher voltage capability
Higher energy capability
(No Selection is required)

Objective

Higher current capability
Higher energy capability
(Selection is required)

Application Range | All voltages and currents.

All voltages-but for higher currents, i.e.,>100A

All, must have same withstanding

Models Applicable surge current ratings.

All models

Withstanding surge current ratings

Precautions must be equal.

Must be identical voltage rated models.
Must test and select units for similar V-1 characteristics.

Voltage ratings additive.
Energy ratings additive.

Effect on Rating Clamp voltages additive.

The same current ratings with single unit.| Current ratings function of current sharing.

The same voltage ratings with single unit.

Energy ratings as above in proportion to current sharing.
Clamp voltages determined by composite V-I characteristic
of matched units.
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Characteristics and function introduction

M

Zinc Oxide Varistors

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 from switching and induced lightning
surges. Its non linear exponent characteristic with broad using range
and mass production is gradually being used by various level of electric

engineering.

« Fast response time.

+ Low leakage current.

» Excellent voltage ratio.

+ Wide voltage & energy ratio.

+ Low standby power and no follow on current.

= High performance in surge current handling capability.

+ High performance in clamping voltage characteristics.

V-I Characteristics of varistor

Current(mA)

20 +

-20 -IIQ‘ S 10 : 20 > Voltage(V)

The varistor's rest state has a high impedance(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 of varistor), 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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M

Zinc Oxide Varistors

Characteristics and function introduction

Surge suppression of varistor

.-")

/
|
]
I
I
/
J
|
]
1

Time Rl

Varistor Voltage ( breakdown voltage):
The varistor voltage is the voltage across the varistor measured
at a specified current Ic (0.1mA 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 ( o):

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

[=KV“where K is a constant dependent on geometry, and « is the
non linear exponent. We usually take two points ( V,,1,), (V,,1,)

to estimate the value of « .

log 1/1, In which I, and I, are the current value

3 iy e
logV./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 Ip
(8x20 1z sec). The voltage value is an indication on the protective

function of the varistor.

Energy(Joule):
Maximum energy from one or a burst of pulses. It is the value
within the varistor change of £10% when one impulse of 10x1000
(¢ sec is applied.
E =KXVmXImXT
E  : Energy(Joule)
K : Constant =14
Vm : Max. clamping voltage at Im.
Im : Max. allowable single surge current of 10x1000 1 sec.

T : Duration of surge current ( 1000 y sec)

JRR IR B € 8 4Tl Sl e
Max. withstanding voltage of
protected device
= TR TGRSR
Max. clampin V(%ltage of varistor
IR e P oz it 1 41 1) R
'] ~ The real clam i_n_%gvo]tagc occurred
’ \ I TF 2 2 2 4 )
1 X <= Varistor voltage
1 \ R 0 A I i 7 R
: <= Operating voltage of protected
device
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Characteristics and function introduction

Zinc Oxide Varistors m

Withstanding surge current:
Withstanding surge current is the maximum peak current for the
varistor with the specified standard impulse current (8x20 1 sec)
applied one time or two times and corresponding to a permissible

variation of 10% in the varistor voltage change.

/ Crest value
11011 ol =
;@‘ 90 |77 !
= |
1) |
B T
@] I I
| I
| I
I
10 ] : | K
0
N Time ( « sec)
< Lo »
Impulse Width
=8 1:=20 for 8 X 20y sec
t=10 t=1000 for 10X 1000 1 sec
Rated wattage

The maximum power that can be applied within the specified
ambient temperature.

Capacitance
The capacitance of varistor is the reference value measured between

the varistor terminals at specified frequency.

Pulse lifetime rating
This is expressed as the maximum allowable number of impulse
currents applied. 8x20 y sec impulse current ( or 10x1000 g sec)
is applied at prescribed interval. This curve also provides for

derating current as required with repetitive pulsing.

+ Storage temperature : -40°C~+125C

» Max. response time : 25 n sec.

+ Max. operating temperature : -40°C~+125C

+ Temp. coefficient of voltage : 0~0.05% / ‘C max.

+ Max. working surface temperature. : +115C

+ Insulation resistance(at DC 500V) : Over 1000M ()
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Zinc Oxide Varistors Characteristics and function introduction

1000 / (@) Varistor action region
FL B f5t B O T P R
& P=1(r],”'1 Q-cm /——-'"’;f ( b)) Prebreakdown region
> I,fi-——/—-"""" \~1=kva /|P=1-10C2-cm ( ¢ ) Upturn region
: 100 — ; BE L HE
” /
[ (b)) I (a) wdS)
10 - L} il gl
10° 10° 10" 10°* 10° 10° 10"
Current( A ) &E#i

100% \

50%

Percentage of the

max. continuous

AC or DC voltage.
--F""'F—

-40 0 50 100 125 150
Temperature (C)

- Direct lightning surges. - T A E AR
- Surge voltage by grounding fault. - RS R AT A A 2R
- From magnetic induction. - & TR TR B 28K
- Induced lightning surges. - BRI A JE T -
- Surge voltage by switching operation. - [l I O T E A O 2R
- From electrostatic induction. - HREE Rk AR R e ik o





