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Zinc Oxide Varistor are non-linear resistors utilizing semiconductor electronic
ceramic element mainly composed of zinc oxide and its non-linear resistance change
i i ’ i “he
as a function of the applied voltage .It" s called Varistor or Surge absorbers. @ | g,
o 454 FEATURES =
@ Electrode
+ EEHEE (18V~1.8KV) Widely voltage range 18 V~1.8 KV
x RIEEER (<25ns) Fast response to the rapidly increase Voltage (<25 ns ) ® Sﬁﬁr
* JEAEMFSEIK Excellent non-linearity coefficient
* JERRIE Symmetric V - | characteristics @ L%;Iﬁs
* J@iE K ( 5000A/cm?) Great withstanding surge current ( 5000A/cm?’) © |mEaHE
¥ ST No follow-on current C%F;%’%
x EHE Long life . . .
% FAROHS, REACH. EMBEER Meet ROHS, REACH, HF requirements of environmental protection
e IT A5t HOW TO ORDER
FNR 10 K 471 B A S E 1 NN
Bz REFRRE BEAR 5| B R B 5| MR E/FLEE ERER ERERE A B £ 7l
trademark Tolerance Packaging Lead Lead Length Product product KB
K l £ 10% Type /Pitch row level configurative Internal
= ° B Control
Bl “Buik EH T #1 - Code
A | Staight S Non- N| Normal 1 convﬁntional
EBEHEEV) cutting Energy
EHEE Nominal T = Suiward = P—
Element Varistor Sl C Ctﬂtﬂiir';g E I-'ﬁlgaﬁt 2 Jl;iuge%c?
Diameter Voltage 7 2 Energy Jacket
Inward A BB
05 | 5mm 820=82 x 10° Pl Crimp T ﬂ?ﬁﬁ%m REER %B?%%
07 7mm 471=47 x10' Pitch-row A Autglr;:suve 3 Jaac(liett
10 | 10mm 702=10x10 v | YR 12.7mm
14 [ 14mm Y-orimp 7l ie %ﬁ%ﬁ
ElE= 15.0mm M : h
20 | 20mm v Iﬂ%zﬂl V | pitch-row EX|pr05|?n
Crimp 15.0mm “proo
Eb=X B 4R
L LAY w | Horizontal
L-crimp Exiposion
-proof
o 45 CHARACTERISTIC CURVE
i E TEE tHE
pre breakdown nomal operating upturn
region region region

=& VOLTAGE(V)

10°

10

10® 107 10° 10° 10* 10° 102 10" 1

10 10* 10° 10* 10°
E i Current(A)
Fig1
Voltage Current Characteristic
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o AEARREE (8%) PACKAGING & QUANTITY (Reference)

Ez6¥=SBHES

ZINC OXIDE VARISTOR

& Quantity
éﬁoﬁ H#Z% Bluk / #813}4£% Plastic bag
4w Tape/Z gt Paper Box
) Long M) Trimmed
05K 1000PCS 1000/2000PCS 1500 / 2000PCS
07K 1000PCS 1500PCS 1500 / 2000PCS
10K 500 / 1000PCS 500PCS 700/800 / 1000PCS
14K 250 / 500PCS 500PCS 600 / 800 / 1000PCS
20K 200 / 250PCS 400PCS 300/600PCS
25K 20/100PCS
32K 20PCS
40K 20PCS
o #£1E R~ DIMENSION
Er 3£ E i BULK SPECIFICATION BEA( Uint) :mm
FigA EM  Straight . 8 D H d W L
3
D max 2 Part
’ |-—-| M aH wm | om
A~ Code Straight Crimp Non-cutting| Cutting
; MAX MAX MAX +0.05 | £1.0 MIN £1.0
E 05K 75 90 10,0 06 50 10.0 35
2 ormm ﬂ 07K 9.0 12,0 14,0 0.6 50 10.0 35
max —— 1 — 1T
* 10K 125 16.0 18.0 08 75 10.0 35
14K 17.0 19.0 220 08 75 10.0 35
d —» || +—
? - 20K 23.0 26.0 28.0 1.0 10.0 10.0
25K 28.0 33.0 = 15 15.0 10.0 -~
32K 35.0 40.0 15 18.0 10.0 -
. N - - 40K 44.0 50.0 15 18.0 10.0
f—w —
Flg B ShERRl  Outward Crimp Flg F M Inward crimp Flg Y YEM  Y-crimp

T
3

‘ D max 2
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A4 Brnm
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® i Th B FE Thickness (max) (B {izUnit:mm)

R

Part 05k 07k 10k 14k 20k 25k 32k 40k
Code

180 3.4 3.6 4.0 4.1 4.5

220 3k5 3.8 4.1 43 4.6

270 3.8 4.0 4.3 4.5 4.8

330 3k 3.7 4.1 4.5 5.0

390 3.7 3.9 4.3 4.4 4.7

470 3.8 4.1 4.5 4.6 4.9

560 3.8 4.2 4.5 4.7 5.0

680 4.0 4.3 4.5 4.5 5.0

820 3.3 3.5 3.8 4.0 4.3

101 3.6 3.8 4.2 43 4.6

121 3.8 4.0 4.4 4.5 4.6

151 4.1 4.3 4.7 4.8 5.1

181 3.6 3.6 43 4.5 4.6

201 3.7 &1/ 4.4 4.6 4.8 5.4 5.6 5.6
221 3.8 3.8 4.5 4.7 4.9 5.5 5.7 5.7
241 4.0 4.0 4.7 4.9 5.0 5.6 5.8 5.8
271 4.1 4.1 4.8 5.0 5.2 5.8 6.0 6.0
301 4.3 43 5.0 5.2 5.4 5.9 6.1 6.1
331 4.5 4.5 5.2 5.4 5.6 6.1 6.3 6.3
361 4.6 4.6 53 5.5 5.8 6.4 6.6 6.6
391 4.9 4.9 5.6 5.8 6.0 6.6 6.8 6.8
431 5.1 5.1 5.7 5.9 6.1 6.9 71 71
471 54 5.4 6.1 6.3 6.5 7.2 7.4 7.4
511 5.6 5.6 6.3 6.5 6.7 7.2 7.4 7.4
561 5.9 5.9 6.6 6.8 6.9 7.2 7.9 7.9
621 6.2 6.9 71 7.3 8.0 8.2 8.2
681 6.7 7.3 7.5 7.7 8.0 8.2 8.2
751 7.7 7.9 8.0 8.4 8.6 8.6
781 7.8 8.0 8.2 8.5 8.7 8.7
821 8.1 8.3 8.5 8.7 8.9 8.9
911 8.7 8.9 9.1 9.2 9.4 9.4
102 8.1 8.3 8.5 9.7 9.9 9.9
112 8.6 8.8 9.0 10.3 10.5 10.5
182 12.8 12.8 13.0 13.0 13.2 188
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Ex67EshHzES
ZINC OXIDE VARISTOR

o mtiEE M TAPING SPECIFICATION =)
#Do
#Do ‘

2 Io < — of I
noon T I noon ST T
I nwoon oo oo o 2 v
= o P e 554}55 i = -
_'_u u u u [N] [} u \
_|¢)
d <
P —>| | —
<_0>| F P1 ¢D0
Ah
4+“—>
‘\\:\
AN /.
\\\:\\1 1:_/ i *
J 2.0£1.0 -
BA:EHK Unittmm
Series
05K 07K 10K 14K 20K
Symbol
%D 7.0 Max 9.0 Max 12.5 Max 12.5 Max 17.0 Max 17.0 Max 22.0 Max
2d 0.6%£0.05 0.6+0.05 0.8%+0.05 0.8+0.05 0.8+0.05 0.8+0.05 1.0£0.05
P 12.7£1.0 12.7%£1.0 25.4%1.0 15.0£1.0 25.4%£1.0 30.0%£1.0 25.4%£1.0
Py 12.7£1.0 12.7£1.0 12.7£1.0 15.0%1.0 12.7£1.0 15.0+1.0 12.7£1.0
P, 3.85%0.70 3.85%£0.70 8.95+0.70 3.85+0.70 8.95+0.70 11.15+0.70 7.5+0.70
P, 6.35%£1.30 6.35%£1.30 12.7+1.30 7.5+1.30 12.7£+1.30 15.0£1.30 12.7+1.30
oD, 4.0%0.2 4.0%0.2 4.0%0.2 4.0£0.2 4.0%0.2 4.0£0.2 4.0%0.2
w 18£1.0 18£1.0 18£1.0 18%£1.0 18£1.0 18%£1.0 18£1.0
W, 12.5 Min 12.5 Min 12.5 Min 12.5 Min 12.5 Min 12.5Min 12.5 Min
W, 9.0£1.0 9.0+1.0 9.0£1.0 9.0£1.0 9.0+1.0 9.0£1.0 9.0+1.0
W, 3.0 Max 3.0 Max 3.0 Max 3.0 Max 3.0 Max 3.0 Max 3.0 Max
H 20.0 Max 20.0 Max 20.0 Max 20.0 Max 20.0 Max 20.0 Max 20.0 Max
H, 16.0£1.0 16.0£1.0 16.0£1.0 16.0£1.0 16.0£1.0 16.0£1.0 16.0£1.0
Ah 0*£2.0 0+2.0 0+2.0 0*£2.0 0x+2.0 0%£2.0 0+2.0
t 0.6%0.3 0.6+0.3 0.6+0.3 0.6£0.3 0.6+0.3 0.6+0.3 0.6+0.3
L 9.0£1.0 9.0£1.0 9.0£1.0 9.0£1.0 9.0£1.0 9.0£1.0 9.0£1.0
F 5.01.0 5.0£1.0 7.5x1.0 7.5%1.0 7.5x1.0 7.5x1.0 10.0£1.0
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R UL & CUL VDE caQc
Agency
05K: CQC14001111451
R 07K: CQC14001111447
#File Number E325462 40008242 10K: CQC14001111568

14K: CQC14001111589

20K: CQC14001111567

o EMRESL S ELECTRICAL CHARACTERISTICS

e 05K%& 5l E fE §& 05K SERIES SPECIFIATION

o operating Vi[{:g)é eEmeling sWu'rtgeSth?rlgﬁt Energy EEYR C; 1;::::n2:e
Eillhsh Voltage Voltage (8/20pus ) (2ms) (Re?erence)
Part
Number

AC| DC Vo-1mA ve ® 1 Times(A) (J) (W) (PF)

V) V) V) M) | (A)
FNR-05K180 1 14 18 (16.2~19.8) 40 1 100 0.4 0.01 1600
FNR-05K220 14 18 22 (19.8~24.2) 48 1 100 0.5 0.01 1300
FNR-05K270 17 22 27 (24.3~29.7) 60 1 100 0.6 0.01 1050
FNR-05K330 20 26 33 (29.7~36.3) 73 1 100 0.8 0.01 900
FNR-05K390 25 31 39 (35.1~42.9) 86 1 100 0.9 0.01 500
FNR-05K470 30 38 47 (42.3~51.7) 104 1 100 1.1 0.01 450
FNR-05K560 85 45 56 (50.4~61.6) 123 1 100 1.3 0.01 400
FNR-05K680 40 56 68 (61.2~74.8) 150 1 100 1.6 0.01 350
FNR-05K820 50 65 82 (73.8~90.2) 155 5 400 1.8 0.1 250
FNR-05K101 60 85 100 (90~110) 175 5 400 2.2 0.1 200
FNR-05K121 75 100 120 (108~132) 210 ) 400 2.5 0.1 170
FNR-05K151 95 125 150 (135~165) 260 5 400 4.0 0.1 140
FNR-05K181 115 150 180 (162~198) 315 5 400 4.5 0.1 110
FNR-05K201 130 170 200 (180~220) 355 5 400 5.0 0.1 80
FNR-05K221 140 180 220 (198~242) 380 5 400 6.0 0.1 70
FNR-05K241 150 200 240 (216~264) 415 5 400 6.5 0.1 70
FNR-05K271 175 225 270 (243~297) 475 5 400 8.0 0.1 65
FNR-05K301 195 250 300 (270~330) 525 5 400 8.0 0.1 55
FNR-05K331 | 210 275 330 (297~363) 580 5 400 8.5 0.1 60
FNR-05K361 230 300 360 (324~396) 620 5 400 10.0 0.1 50
FNR-05K391 | 250 320 390 (351~429) 675 5 400 10.0 0.1 50
FNR-05K431 275 350 430 (387~473) 745 5 400 12.0 0.1 45
FNR-05K471 300 385 470 (423~517) 810 5 400 13.0 0.1 40
FNR-05K511 320 410 510 (459~561) 845 5 400 14.0 0.1 39
FNR-05K561 350 460 560 (504~616) 920 ) 400 14.0 0.1 89
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Voltage(V)

Voltage (V)

Ez6¥=SBHES

ZINC OXIDE VARISTOR

05K% %l Series
V-1 Curve
FNR-05K180 to FNR-05K680
o0 Max. Max. Clampi It
300 Leakage Current ax. amping voltage bFNR—05KI680
] FNR-05K56/
200 | FNR-05K470
FNR-05K39(
150 FNR-05K33(
FNR-05K27
;80 FNR-05K22(
80  FNR-05K180)
70
60
50
40
30
20 T
—
T
15 f
T
10
9
8
7
6 Test current waveform
5 10%0 10°A:Direct curren
10 to 10 A:8/20us
4
T T T
-6 -5 -4 -3 -2 -1 0 1 2
10 10 10 10 10 10 10 10 10 10
Current(A)
FNR-05K820 to FNR-05K561
Max. X !
Leakage Current Max. Clamping voltage I
2000 T FNR-05K5 64—
T FNR-05K5 11—
| NR-05K471
1000 FNR-05 z:,E
FNR-05K39)
FNR-05K36
FNR-05K33)
900 FNR-05K 30—
800 FNR-0 7h—
700 ENR-05K24l——
600 FNR=05K 22—
500 FNR—05K20f—]
FNR—05K18[1
400 FNR=05K1 5f——]
FNR-05K 12—
—05K10f
300 ENR-05K82p——
200 -
150
100
90
80
70
60
50 Test current waveform —
- -4
40 10650104A:Direct current —
30 | 10 to 10°4:8/20us ]
L T T T T T

- -3 -

-5 4 -1 0
10 10 10 10 10 10 10
Current(A)

10 10 10 1
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Impluse Lifetime Ratings

(2 time:5 minutes internal

up to 10 times 2 minutes internal

up to 10° times 10 seconds internal)

FNR-05K180 to FNR-05K680

100 ~
50
40 “~
30
20 \\: 1\
NN 2] N
1o 10 AEEN
s 10 H
g N 10° \\
= NS ITRNN
= N TNUN
. N 10: \\ \ N
1 Ho %
(o)
g = N
N
< NN
i AN
3 N
0.2
0.1
20 100 1000 10000
Impulse width  (us)
FNR-05K820 to FNR-05K561
400
300 PN
A\
200
N
100
N
N
50 [N [
40 \\ A 2 \
zg 10‘\\
N A\ [N
N [0
10 NN nB:\\\\\
N
= NONZOANNY
= s T \Y
‘%’ 4 ho° N
3 N
x RN
O N N
() L -
Qo
~
=
2 9.5
0.4
0.3
0.2
0.1
20 100 1000 10000

Impulse width  (us)
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o O7TK& %I E 4+ g 07K SERIES SPECIFIATION

By 7 = - SRBRESE SR % ENE
ERAN | memm (EREMRE o e e | e
ﬂ%fa*ﬁ'm operating Voltage c\l/aor?:gg;g Surge Current — Ukl Ca(;:eln(ci':azrzce
Number Voltage (8/20uS) (Reference)
AC | DC VimA ve | p | 1Times(A) e ) —n w) PF)
(V) (V) (V) V) | (A) | &8 | Hae | 2ms [0 | 2ms | 104900
FNR-07K180 11 14 18(16.2~19.8) 36 | 2.5 | 250 0.9 1.3 0.02 3500
FNR-07K220 14 18 22(19.8~24.2) 43 | 2.5 250 1.1 1.5 0.02 2800
FNR-07K270 17 22 | 27(24.3~29.7) 53 | 2.5 | 250 1.4 2.0 0.02 2000
FNR-07K330 20 26 33(29.7~36.3) 65 | 2.5 250 1.7 2.4 0.02 1500
FNR-07K390 25 31 39(35.1~42.9) 77 | 2.5 | 250 2.1 2.9 0.02 1350
FNR-07K470 30 38 | 47(42.3~51.7) 93 | 2.5 | 250 2.5 3.5 0.02 1150
FNR-07K560 35 45 | 56(50.4~61.6) | 110 | 2.5 | 250 3.1 4.3 0.02 950
FNR-07K680 40 56 | 68(61.2~74.8) | 135 | 2.5 | 250 3.6 5.0 0.02 700
FNR-07K820 50 65 82(73.8~90.2) 135 | 10 1200 4.2 585 0.25 550
FNR-07K101 60 85 100(90~110) 165 | 10 | 1200 4.8 6.5 0.25 500
FNR-07K121 75 100 | 120(108~132) | 200 | 10 | 1200 5.9 7.8 0.25 450
FNR-07K151 95 125 150(135~165) 250 | 10 1200 8.0 9.7 0.25 350
FNR-07K181 115 | 150 | 180(162~198) | 300 | 10 | 1200 | 1800 | 10.0 | 11.7 | 13.0 | 19.0 0.25 300
FNR-07K201 130 170 | 200(180~220) 340 | 10 1200 | 1800 | 13.0 | 14.0 15.0 21.0 0.25 250
FNR-07K221 140 | 180 | 220(198~242) | 360 | 10 | 1200 | 1800 | 13.0 | 14.0 | 16.4 | 23.0 0.25 250
FNR-07K241 150 | 200 | 240(216~264) | 395| 10 | 1200 | 1800 | 13.0 | 14.0 | 17.8 | 25.0 0.25 200
FNR-07K271 175 | 225 | 270(243~297) | 455 | 10 | 1200 | 1800 | 15.0 | 18.0 | 20.0 | 28.0 0.25 170
FNR-07K301 195 250 | 300(270~330) 500 | 10 1200 | 1800 | 17.0 | 21.0 | 22.8 32.0 0.25 150
FNR-07K331 |210 | 275 | 330(297~363) | 550 | 10 | 1200 | 1800 | 22.0 | 25.0 | 24.2 | 34.0 0.25 150
FNR-07K361 |230 | 300 | 360(324~396) | 595 | 10 | 1200 | 1800 | 22.0 | 25.0 | 26.4 | 37.0 0.25 130
FNR-07K391 250 320 | 390(351~429) 650 | 10 1200 | 1800 | 22.0 | 25.0 | 28.6 40.0 0.25 130
FNR-07K431 275 350 | 430(387~473) 710 | 10 1200 | 1800 | 26.0 | 28.0 | 32.8 46.0 0.25 110
FNR-07K471 |300 | 385 | 470(423~517) | 775 | 10 | 1200 | 1800 | 26.0 | 30.0 | 35.0 | 49.0 0.25 100
FNR-07K511 320 410 | 510(459~561) 840 | 10 1200 | 1800 | 26.0 | 33.0 | 38.5 54.0 0.25 100
FNR-07K561 |350 | 460 | 560(504~616) | 925 | 10 | 1200 | 1800 | 26.0 | 33.0 | 29.2 | 55.0 0.25 90
FNR-07K621 385 505 | 620(558~682) [1025| 10 1200 | 1800 | 28.0 | 35.0 | 42.0 59.0 0.25 80
FNR-07K681 |420 | 560 | 680(612~748) |[1120| 10 | 1200 | 1800 | 28.0 | 35.0 | 44.3 | 62.0 0.25 75
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ZINC OXIDE VARISTOR

e 07KZ% %l 07K Series

400 Max.
Max. Clamping voltage
300 Leakage Current
T
1 —F FNR-07K680)
200 L FNR-07K50!
— FNR-07K47(
150 : = FNR-07K39C
—07K33
égo FNR-07K27(
80 —1 FNR-07K22!
70 FNR-07K18
;\ 60 > 4
~ 50
]
ap
@© 40
+ T
—
O 30 - 4
> ” v 4
20
i
T
15
10
9
8
7
6 Test current waveform
5 10:6to 10_4A:Direct current
4 10 to 10 A:8/20us
T—T T—T T
-6 -5 -4 - -2 -1 0 1 2 3 4 5
10 10 10 10 10 10 10 10 10 10 10 10
Current(A)
FNR-07K820 to FNR-07K681
Max. ! !
Leakage Current Max. Clamping voltage —
FNR-07K681—1—]
2000 | FNR-07K621__| |
1 FNR-07K56 1+——
1000 FNR-07K511——]
FNR-07K471—1—]
FNR-07K431—1—]
FNR-07K391——
iiEs
-07K331—1—]
900 — FNR-07K301—]
8ge FNR-07K27 1=
700 FNR-07K241——
— 600 —
500 —
<
1) 400 FNR-07K151——
&0 FNR-07K121——
< FNR-07K101——
~ 300 FNR-07K820—1—]
o —
= 200 ’,:
v 4
100
90
80
70
60
50 Test current waveform
40 10%0 10h:Direct curren
30 | 10 to 10 A:8/20us
L T T T T

V-1 Curve

FNR-07K180 to FNR-07K680

-6 -5 -4 -3 -2 -1 0 1 2 3 4
10 10 10 10 10 10 10 10 10 10 10

Current(A)
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Surge Current (A)

Surge Current (A)

Impluse Lifetime Ratings

(2 time:5 minutes internal

up to 10 times 2 minutes internal

up to 10° times 10 seconds internal)

FNR-07K180 to FNR-07K680

300
200
100 N
\\ e
50 N N
0
go ‘\u *’.\\
20 AR -
N 70°.
10 \\\ %’ N \\
0
N AN N
2 NN
5 SENN \\ ™
s N .
3 N AN N
2 -
1
0.5
0.4
0.3
0.2
0.
20 100 1000 10000
Impulse width  (us)
FNR-07K820 to FNR-07K681
2000
1000
400 \
300
200 Q h
‘\\\ 7
100 N -
N Ny
50 NS,
40 A
30 N \
DGR
20 N) :o;\\\
10 ONN NN\
AN N
5 N
2 N\
3
2 N
™
1
20 100 1000 10000

Impulse width  (us)
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e 10KZE 7| E £ 8t 10K SERIES SPECIFIATION

ok pggy  |[Eimamm| EREASE BALENE x| TEEDE
Maximun Varistor LR Withstanding Mo il (1K Hz)
ﬂ;ﬁ:ﬁ.ﬁ operating Voltage c\l/ao T:gélg Surge Current Szl Wattage Capacitance
Number Voltage (82018 (Reference)
AC | DC VimA ve |Ip L (TAj;"es _ () _ w) PF)
V) | (V) (V) (V) | (A) R & e
w9 BB | 2ms [10/000] 2ms [1000
FNR-10K180 | 11 | 14 | 18(16.2~19.8) | 36 | 5 500 21 | 2.9 0.05 7500
FNR-10K220 | 14 | 18 | 22(19.8~242) | 43 | 5 500 25 | 3.5 0.05 6000
FNR-10K270 | 17 | 22 | 27(24.3~29.7) | 53 | 5 500 3.0 | 42 0.05 4000
FNR-10K330 | 20 | 26 | 33(29.7~36.3) | 65 | 5 500 40 | 5.6 0.05 3000
FNR-10K390 | 25 | 31 | 39(35.1~42.9) | 77 | 5 500 46 | 6.4 0.05 2600
FNR-10K470 | 30 | 38 | 47(42.3~51.7) | 93 | 5 500 55 | 7.7 0.05 2200
FNR-10K560 | 35 | 45 | 56(50.4~61.6) | 110 | 5 500 7.0 | 9.8 0.05 1800
FNR-10K680 | 40 | 56 | 68(61.2~74.8) | 135 | 5 500 82 | 1 0.05 1300
FNR-10K820 | 50 | 65 | 82(73.8~90.2) | 135 | 25 | 2500 84 | 12 0.4 1800
FNR-10K101 | 60 | 85 100(90~110) | 165 | 25 | 2500 10 | 15 0.4 1400
FNR-10K121 | 75 | 100 | 120(108~132) | 200 | 25 | 2500 15 | 18 0.4 1100
FNR-10K151 | 95 | 125 | 150(135~165) | 250 | 25 | 2500 20 | 22 0.4 900
FNR-10K181 | 115 | 150 | 180(162~198) | 300 | 25 | 2500 | 3500 | 23 | 27 | 27 | 33 | 0.4 700
FNR-10K201 | 130 | 170 | 200(180~220) | 340 | 25 | 2500 | 3500 | 26 | 30 | 30 | 35 | 0.4 500
FNR-10K221 | 140 | 180 | 220(198~242) | 360 | 25 | 2500 | 3500 | 30 | 32 | 32 | 39 | 0.4 450
FNR-10K241 | 150 | 200 | 240(216~264) | 395 | 25 | 2500 | 3500 | 32 | 35 | 35 | 42 | 0.4 400
FNR-10K271 | 175 | 225 | 270(243~297) | 455 | 25 | 2500 | 3500 | 35 | 40 | 41 | 49 | 0.4 350
FNR-10K301 | 195 | 250 | 300(270~330) | 500 | 25 | 2500 | 3500 | 35 | 40 | 45 | 53 | 0.4 325
FNR-10K331 | 210 | 275 | 330(297~363) | 550 | 25 | 2500 | 3500 | 39 | 43 | 49 | 58 | 0.4 325
FNR-10K361 | 230 | 300 | 360(324~396) | 595 | 25 | 2500 | 3500 | 45 | 47 | 53 | 65 | 04 300
FNR-10K391 | 250 | 320 | 390(351~429) | 650 | 25 | 2500 | 3500 | 52 | 60 | 58 | 70 | 0.4 270
FNR-10K431 | 275 | 350 | 430(387~473) | 710 | 25 | 2500 | 3500 | 55 | 65 | 63 | 80 | 0.4 250
FNR-10K471 | 300 | 385 | 470(423~517) | 775 | 25 | 2500 | 3500 | 58 | 70 | 69 | 85 | 0.4 230
FNR-10K511 | 320 | 410 | 510(459~561) | 840 | 25 | 2500 | 3500 | 58 | 70 | 69 | 92 | 0.4 200
FNR-10K561 | 350 | 455 | 560(504~616) | 925 | 25 | 2500 | 3500 | 58 | 70 | 69 | 92 | 0.4 180
FNR-10K621 | 385 | 505 | 620(558~682) [1025| 25 | 2500 | 3500 | 58 | 70 | 69 | 95 | 0.4 130
FNR-10K681 | 420 | 560 | 680(612~748) [1120 | 25 | 2500 | 3500 | 60 | 72 | 74 | 98 | 0.4 130
FNR-10K751 | 460 | 615 | 750(675~825) |1240| 25 | 2500 | 3500 | 65 | 75 | 81 | 100 | 0.4 120
FNR-10K781 | 485 | 640 | 780(702~858) [1290 | 25 | 2500 | 3500 | 65 | 75 | 85 | 100 | 0.4 120
FNR-10K821 | 510 | 670 | 820(738~902) |1355| 25 | 2500 | 3500 | 71 | 85 | 99 | 10| 0.4 110
FNR-10K911 | 550 | 745 | 910(819~1001) |1500 | 25 | 2500 | 3500 | 78 | 93 | 109 [ 130 | 0.4 100
FNR-10K102 | 625 | 825 | 1000(900~1100) |1650 | 25 | 2500 | 3500 | 84 | 102 | 117 [ 140 | 0.4 90
FNR-10K112 | 680 | 895 | 1100(990~1210) [1815| 25 | 2500 | 3500 | 91 | 115| 127 155| 0.4 80
FNR-10K182 | 1000 | 1465| ,,0890. ' |2970| 25 | 2500 | 3500 | 132 | 185 | 182 255| 0.4 80
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e 10KZ %l 10K Series

Ex67EshHzES
ZINC OXIDE VARISTOR

Impluse Lifetime Ratings

V-1 Curve
FNR-10K180 to FNR-10K680 FNR=10K180 to FNR-10K680
500 Max K T i 500
400 Loakage Current Max. Clamping voltage ——— 400
300 - T2 b oxeeo N
— FNR—10K4 \\\
200 FNR-10K 100 \‘ N 4
FNR-10K NN
150 FNR_TOKZ7 5o NN ;’
. FNR-10K220: 40 0.
S 0 FNR-10K180 N '0; N
~ T — | > 2 30 N 707 \
& 60 == = - N 2NN
T 50 i =10 7, N N
o = RANISY N
i v
3 40 — 2 s NN
> S 3
30 o 3
" i e = o 2
20 SR P 30 4
15 PP P Vs =
==
% " Test current waveform
6 10 to 10°A:Direct current
5 — 10%o0 10'A:8/20us
-6 -5 -4 -3 -2 -1 0 1 2 3 4
10 10 10 10 10 10 10 10 10 10 10 20 100 1000 10000
Current(A) Impulse width (us)
FNR-10K820 to FNR-10K471 FNR10K820 to FNR-10K471
Leak  urront Max. Clamping voltage ====="x-x 3000 (=
2000 : . 2000 I™N
- - AR OKEA! 1000 PN
— 1 FNR-10K391 N
1000 = e
900 —FNR—
900 g w0 TN
FNR-10K241 400
700 A A
600 FNR-18K181 200 N
—~ FNR-10K151
=z 500 FNR-10K121 < 100 10 \\ N
g-}, 400 FNR-10K101 ~ =
< — = FNR-10K820 = 50 10 X
+ 300 T = S 10" NN
= : —7 - N 10 NN \
e v Lo ) R
= 200 == g » BN ™N
150 g " s S
— g ==
= 5
100 —: a3
=" :
== :
60
50 = — Test current waveform 1
40 ! 10£0 10/A:Direct current
30 T 10 to 10 A:8/20us
-6 -5 -4 -3 -2 B 0 [ 2 3 4 5
10 10 10 10 10 10 10 10 10 10 10 10 20 100 1000 10000
Current (A Impulse width (us)
FNR-TOK511 to FNR-10K112 FNR1OK511to FNR-10K112
" ===
24000 Leaka:excu””t Max. Clamping voltage iggg \‘
T T T T T T T T 1000 NG
1 1 1 1 1 1 1 1 1 1 1 1 1 1
3000 = = | = = = = | e —— =
FNR-10K102 500 N ;
SN =——=———-————°=—"—"=—- i oo ~
> 2000 | —t —t —t —t —t —t FNR-10K751 300 2~ N
° FNR-10K681 200 NG N
o == Hiat < N N
g : 1 FNR-10K511 ~ 100 N
» 1000 = ; e e i = o =
=——: == P RO R
= 800 ﬁ 5 10 N K
- - . o 20 10A s
700 v aiv 4 > _an S > v 10~\\ \ N
600 o g N N
500 PP APt 5 COIN
a s N
N
400 4 s
> o e 3
300 ~ 2
Test current waveform 1
I m:‘m 10'A:Direct current
200 | 10 to 10 A:8/20us
w0 10" 10" 10 w0 10 10° 10' 10’ 0 10t 10 20 100 1000 10000
Current (A Impulse width (us)
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o 14KZ 5 E 8 14K SERIES SPECIFIATION

| s BARBEE|  ToaniE BAREME  |WENE| Tha
Maximun Varistor Maxmun Withstanding AU Rated F1K Hz)
ﬂiﬁ:ﬁ’l‘ﬁ operating Voltage C\Iz;lrt‘gg;g Surge Current Energy Wattage Capacitance
Number Voltage (8201 S) (Reference)
AC ve | 1p 1 Times J)
V) (Dv(; V:\ZA V) | @A) W R B W) (PF)
Ex) Bk | 2ms |'0 2ms |10
FNR-14K180 11 14 | 18(16.2~19.8) 36 | 10 | 1000 4.0 | 5.0 0.1 18000
FNR-14K220 14 18 | 22(19.8~24.2) 43 | 10 | 1000 5.0 | 6.0 0.1 15000
FNR-14K270 17 22 | 27(24.3~29.7) 53 | 10 | 1000 6.0 | 7.0 0.1 10000
FNR-14K330 | 20 26 | 33(29.7~36.3) 65 | 10 | 1000 75| 85 0.1 7500
FNR-14K390 | 25 31 | 39(35.1~42.9) 77 | 10 | 1000 8.6 | 10 0.1 6500
FNR-14K470 | 30 38 | 47(42.3~51.7) 93 | 10 | 1000 10 | 12 0.1 5500
FNR-14K560 | 35 | 45 | 56(50.4~61.6) 110 | 10 | 1000 11 | 14 0.1 4500
FNR-14K680 | 40 56 | 68(61.2~74.8) 135 | 10 | 1000 14 | 18 0.1 3300
FNR-14K820 | 50 65 | 82(73.8~90.2) 135 | 50 | 4500 15 | 22 0.6 2900
FNR-14K101 60 85 100(90~110) 165 | 50 4500 18 | 28 0.6 2400
FNR-14K121 75 | 100 | 120(108~132) | 200 | 50 | 4500 26 | 32 0.6 1900
FNR-14K151 95 | 125 | 150(135~165) | 250 | 50 | 4500 32 | 40 0.6 1500
FNR-14K181 | 115 | 150 | 180(162~198) | 300 | 50 | 4500 6000 | 39 | 52 | 54 | 60 | 0.6 1250
FNR-14K201 | 130 | 170 | 200(180~220) | 340 | 50 | 4500 6000 | 45 | 57 | 61 | 84 | 0.6 1000
FNR-14K221 | 140 | 180 | 220(198~242) | 360 | 50 | 4500 6000 | 52 | 63 | 65 | 91 0.6 1000
FNR-14K241 | 150 | 200 | 240(216~264) | 395 | 50 | 4500 6000 | 52 | 63 | 71 | 98 | 0.6 900
FNR-14K271 | 175 | 225 | 270(243~297) | 455 | 50 | 4500 6000 | 65 | 70 | 81 | 112 | 0.6 750
FNR-14K301 | 195 | 250 | 300(270~330) | 500 | 50 | 4500 6000 | 71 | 78 | 90 | 123 | 0.6 650
FNR-14K331 | 210 | 275 | 330(297~363) | 550 | 50 | 4500 6000 | 78 | 85 | 99 | 133 | 0.6 650
FNR-14K361 | 230 | 300 | 360(324~396) | 595 | 50 | 4500 6000 | 84 | 93 | 107 | 147 | 0.6 550
FNR-14K391 | 250 | 320 | 390(351~429) | 650 | 50 | 4500 6000 | 91 [ 100 | 117 | 161 | 0.6 500
FNR-14K431 | 275 | 350 | 430(387~473) | 710 | 50 | 4500 6000 | 97 | 115 | 127 | 182 | 0.6 450
FNR-14K471 | 300 | 385 | 470(423~517) | 775 | 50 | 4500 6000 | 104 | 125 | 140 | 196 | 0.6 440
FNR-14K511 | 320 | 410 | 510(459~561) | 840 | 50 | 4500 6000 | 104 [ 125 | 150 | 210 | 0.6 380
FNR-14K561 | 350 | 455 | 560(504~616) | 925 | 50 | 4500 6000 | 104 | 125 | 165 | 231 | 0.6 345
FNR-14K621 | 385 | 505 | 620(558~682) |1025| 50 | 4500 6000 | 110 | 130 | 180 | 252 | 0.6 250
FNR-14K681 | 420 | 560 | 680(612~748) | 1120 | 50 | 4500 6000 | 117 | 136 | 190 | 266 | 0.6 250
FNR-14K751 | 460 | 615 | 750(675~825) |1240| 50 | 4500 6000 | 130 | 143 | 200 | 280 | 0.6 230
FNR-14K781 | 485 | 640 | 780(702~858) |1290| 50 | 4500 6000 | 136 | 150 | 200 | 280 | 0.6 230
FNR-14K821 | 510 | 670 | 820(738~902) |1355| 50 | 4500 6000 | 143 | 157 | 203 | 285 | 0.6 200
FNR-14K911 | 550 | 745 | 910(819~1001) |1500| 50 | 4500 6000 | 156 | 175 | 220 | 308 | 0.6 180
FNR-14K102 | 625 | 825 | 1000(900~1100) | 1650 | 50 | 4500 6000 | 169 | 190 | 240 | 336 | 0.6 150
FNR-14K112 | 680 | 895 | 1100(990~1210) | 1815 | 50 | 4500 6000 | 182 | 213 | 260 | 364 | 0.6 150
FNR-14K182 | 1000 | 1465 | 1890 = 1 2070| 50 | 4500 | 6000 | 312 354|356 | 510 | 06 100
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e 14KZ %l 14K Series

V-1 Curve

FNR-14K180 to FNR-14K680

Ez6¥=SBHES

ZINC OXIDE VARISTOR

Max. T T
400 Leakage Current Max. Clamping voltage I I
FNR-14K680
300 FZ A FNR-14K
FNR-14K47
200 = PR 14K390
PP —GPTFNR-14K330
150 > = ” = FFNR-14K27
PENR-14K220
100 FNR-14K1
— gg i i >
= 7 >
~ 60
D T g
50 50 — i
[as]
+ — i t
= — —
o 40 > ?
- 30 i e
i i
> =
20 ot >
= g
10 > i
g —7 i
¢ ” i Test current waveform
6 —= 1040 10/A:Direct current
s t 10°to 10 A:8/20us
—6 -5 -4 -3 -2 -1 0 1 2 3 4 5
10 10 10 10 10 10 10 10 10 10 10 10
Current (A)
FNR-14K820 to FNR-14K471
Wax -
Leakage Current Wax. Clamping voltage = !
O e e s s T o
1T 1T T 1T 1T 1T 11 1 1 FNR-T4K471
;ggo — — I — — — — I i
FNR-14K361
800 FNR-14K331
S 700 | = = = = FR 14301
- 600 FNR-14K241
o 500 = : ENR14K381
o = : FNR-14K181
& 400 FNR-14K151
FNR-14K121
: 300 FNR-14K101
g FNR-14K820
200 P 2
150 | —
L=
100 e
90
80 =
70 -
60
50 Test current waveforn
T 10%0 10,A:Direct current
43% . 10%0 10'A:8/20us
6 5 4 3 2 1 0 1 2 3 4 5
10 10 10 10 10 10 10 10 10 10 10 10
Current (A
FNR-14K511 to FNR-14K182
0 Max Max. Clamping voltage
Leakage Current FNR-14K162 =
4000
1 T T T T T T T i 1
— — I — — — — 1 —
3000 FNR-14K112 —
FNR-14K102
FNR=14K911
N =—————— Rr
2000 FNR-14K751
3 e
g : : FNR-14Ks21
S FNR-14K511
1000
-
== 900
()
> 800
700 =
600
500
400
300 ¥
Test current waveform
10%0 10 h:Direct current
200 10 %0 10°A:8/20us
-5 -5 -4 -3 -2 -1 0 2 3 4 5
10 10 10 10 10 10 10 10 10 10 10 10

Current (A
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Surge Current (A)

Surge Current (A)

Surge Current (A)
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500
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200
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100
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Nw s oo

Impluse Lifetime Ratings
FNR-14K180 to FNR-14K680

N
AN
N, ° \\
o
o
70 N ~
7z, N
,0\ N N
N od U INN
< NG NN
S
NN
20 100 1000 1000
Impulse width  (us)
FNR14K820 to FNR-14K471
N
N
N
N
7
<
N\
K CH
N -
N
N SINN
> SNNIN
~ 23 1
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N N
20 100 1000 10000
Impulse width (us)
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N
\- N
- 7
T
°
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N i
>\\ ’o:
~ e
SO 707 N \C
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Z0s N
NONERNNNNK
20 100 1000 10000

Impulse width
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e 20K% 5 E 1% g€ 20K SERIES SPECIFIATION

BAEE | memm  |mmmEm|  SURRDE BARERE | WEnE| Thaey
Maximun Varistor c|:;:g1iﬁg Withstanding Mé"r’]‘g:‘g“ym V\Z?::ge (1K Hz)
mysmm | Vohge | Votage | SRS B
Part
Number e | o i Ve . 1 (TAi)mes )
v | W W) v | @ 8 A w) | (PP
ﬁ*ﬁ %—ﬁg 2ms 10‘/413000 2ms 10{415000
FNR-20K180 | 11 | 14 18(16.2~19.8) | 36 | 20 | 2000 10 | 11 0.2 18000
FNR-20K220 | 14 | 18 22(19.8~24.2) | 43 | 20 | 2000 13 | 14 0.2 30000
FNR-20K270 | 17 | 22 27(24.3~29.7) | 53 | 20 | 2000 15 | 18 0.2 20000
FNR-20K330 | 20 | 26 | 33(29.7~36.3) | 65 | 20 | 2000 18 | 23 0.2 17000
FNR-20K390 | 25 | 31 39(35.1~42.9) | 77 | 20 | 2000 20 | 26 0.2 15000
FNR-20K470 | 30 | 38 47(42.3~51.7) | 93 | 20 | 2000 25 | 33 0.2 13000
FNR-20K560 | 35 | 45 | 56(50.4~61.6) | 110 | 20 | 2000 30 | 41 0.2 11000
FNR-20K680 | 40 | 56 | 68(61.2~74.8) | 135 | 20 | 2000 33 | 46 0.2 7000
FNR-20K820 | 50 | 65 82(73.8~90.2) | 135 | 100 | 6500 38 | 48 1.0 5500
FNR-20K101 | 60 | 85 100(90~110) | 165 | 100 | 6500 42 | 51 1.0 4800
FNR-20K121 | 75 | 100 | 120(108~132) | 200 | 100 | 6500 52 | 55 1.0 3800
FNR-20K151 | 95 | 125 | 150(135~165) | 250 | 100 | 6500 65 | 70 1.0 3000
FNR-20K181 | 115 | 150 | 180(162~198) | 300 | 100 | 6500 | 10000 | 78 | 84 | 90 | 126 | 1.0 2500
FNR-20K201 | 130 | 170 | 200(180~220) | 340 | 100 | 6500 | 10000 | 91 | 95 | 102 | 142 | 1.0 2000
FNR-20K221 | 140 | 180 | 220(198~242) | 360 | 100 | 6500 | 10000 | 97 | 100 | 108 | 151 | 1.0 2000
FNR-20K241 | 150 | 200 | 240(216~264) | 395 [ 100| 6500 | 10000 | 100 108 | 118 | 165 | 1.0 1800
FNR-20K271 | 175 | 225 | 270(243~297) | 455 | 100 | 6500 | 10000 | 117 | 127 | 136 | 191 | 1.0 1600
FNR-20K301 | 195 | 250 | 300(270~330) | 500 | 100 | 6500 | 10000 | 136 | 150 | 150 | 210 | 1.0 1400
FNR-20K331 | 210 | 275 | 330(297~363) | 550 | 100 | 6500 | 10000 | 136|150 | 165 | 231 | 1.0 1400
FNR-20K361 | 230 | 300 | 360(324~396) | 595 | 100 | 6500 | 10000 | 156 | 163 | 178 | 249 | 1.0 1200
FNR-20K391 | 250 | 320 | 390(351~429) | 650 | 100 | 6500 | 10000 | 169 | 180 | 195 | 273 | 1.0 1000
FNR-20K431 | 275 | 350 | 430(387~473) | 710 | 100 | 6500 | 10000 | 182|190 | 213 | 208 | 1.0 900
FNR-20K471 | 300 | 385 | 470(423~517) | 775 | 100 | 6500 | 10000 | 195|220 | 232 | 325 | 1.0 900
FNR-20K511 | 320 | 410 | 510(459~561) | 840 | 100 | 6500 | 10000 | 195|220 | 232 | 325| 1.0 800
FNR-20K561 | 350 | 455 | 560(504~616) | 925 | 100 | 6500 | 10000 | 195|220 | 232 | 325 | 1.0 700
FNR-20K621 | 385 | 505 | 620(558~682) | 1025| 100 | 6500 | 10000 | 195|220 | 246 | 344 | 1.0 500
FNR-20K681 | 420 | 560 | 680(612~748) | 1120| 100 | 6500 | 10000 | 208 | 230 | 268 | 376 | 1.0 460
FNR-20K751 | 460 | 615 | 750(675~825) | 1240|100 | 6500 | 10000 | 227 | 255 | 297 | 416 | 1.0 420
FNR-20K781 | 485 | 640 | 780(702~858) | 1290 100 | 6500 | 10000 | 234 | 265 | 309 | 433 | 1.0 420
FNR-20K821 | 510 | 670 | 820(738~902) | 1355| 100 | 6500 | 10000 | 247 |282 | 325 | 455 | 1.0 400
FNR-20K911 | 550 | 745 | 910(819~1001) | 1500 100 | 6500 | 10000 | 280 | 310 | 360 | 504 | 1.0 350
FNR-20K102 | 625 | 825 | 1000(900~1100) | 1650 | 100 | 6500 | 10000 | 299 |340 | 396 | 554 | 1.0 320
FNR-20K112 | 680 | 895 | 1100(990~1210) | 1815| 100 | 6500 | 10000 | 325|383 | 435 | 609 | 1.0 300
FNR-20K182 | 1000 | 1465 (1622)?2%80) 2970100 | 6500 | 10000 | 400 [620 | 707 | 990 | 1.0 200
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Ex67EshHzES
ZINC OXIDE VARISTOR

e 20K% %l 20K Series

V-1 Curve - .
Impluse Lifetime Ratings
FNR-20K180 to FNR-20K680 FNR-20K180 to FNR-20K680
500 Max Max. Clamping voltage ! ! 2000
400 Leakage Current ping € ﬁaso 1000
300 T T T 1 1 T T—1 T FNR—20K560
T—1 T—1 T T T T—1 T FNR-20K470 500
200 FNR-20K390 ;gg 7
FNR-20K330 I N *US
150 | — — — —F t FNR-20K270 100 200 RN ‘0 N
S E — — — = FNR-20K220 100 [N 0
0 FNR-20K180. —
\w, — 3 50 ~ 0% N b
o 40 ~ 2N
s 60 — € 30 ., LN e
- 50 T 2 A NN
= . IR RN
3 -
> = 9] N
30 @ 5
o
20 5 3
= == 23
15
=== = i
10 —
9 =
; Test current waveform
6 = 10:4‘30 md'i Direct current
| i — 10 to 10 A:8/20us
5
10° 10" 10" 10° 10" 10" 10 10 10’ 10" 10 20 100 1000 10000
Current A Impulse width (us)
FNR-20K820 to FNR-20K471 FNR-20K820 to FNR-20K471
7000
Leakage Current Max.Clamping voltage S====="x5] 6000 N I I
5000
2000 ey T 0o 0
3000 |
1000 et e —— o RO
900 FNR-20K471
800 AR 20K 301 1000 ISINCRETY>
700 | = = = = = = = ENR20K35] N
2 600 e S
Al FNR-20K241 —
T = — 7,
& °° S = I &
& 400 FNR-20K151 = igg 21N [N
g NR-20K121 < -
: 300 FNR-20K101 5 100 N g N \
> NR-20k820 = = = N NS
> 50 = f f - s— w QL » i
40 25N N N
150 I = ; g IS
—_———=— S 2
e == 5 S
100 == a NN
90 t
80 ” i — e 5
70 . 4
60 — = 3
50 Test current waveform 2
40 ! 10%0 10%:Direct current
30 t 10%0 10%A:8/20us
-6 -5 4 3 - -1 o 1 2 5 B 5 20 100 1000 10000
10 10 10 10 10 10 10 10 10 10 10 10
Current (A Impulse width (us)
5000 NRZ20KSTT to FNR-20K182 FNR-20K511 to FNR-20K182
Max. " cl . | H 7000 [
Leakage Current ax.Clamping voltage —Z FNR-20K182 eogg AN
4000 = o0 L
1 3000 I\
3000 — TN 2000 N
Z
— ENR-2 1000 NG 7
z N\
2000 ENR2 - >
e FNR-2 «
=7 N
= 2 400 ol N
s ~ < 300 TINY
o >~ L ~ 200 < N\
1000 = —
=] 900 = smo G a~
= 800 & ~ = ™ h NN
g — —— 3s° o \‘ N N
700 7 -~ — 20
- 30 N a NONNN
7 7 20 N NN
="~ ;’m 7 N NN
500 1 == a N \\\\
400 - 5
== 4
300 2 ;
Test current waveform
ﬂf}oua;\-nnect current 1
200 10 to 10'A:8/20us
-6 -5 -4 -3 -2 -1 0 1 2 3 4 5
10 10 10 10 10 10 10 10 10 10 10 10 20 100 1000
Current (A Impulse width(us)
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N i Vaster | campngVorage | e | CEnersy | watoge | o KU
Part Voltage (8/201S) (i) (Reference)
Number AC | DC VimA Ve IP 1 Times
V) | v (V) (V) (A) (A) ) W) (PF)
FNR-25K470 30 38 47(42.3~51.7) 93 40 2500 15 1.0 15000
FNR-25K560 35 45 56(50.4~61.6) 110 40 2500 21 1.0 13000
FNR-25K680 40 56 68(61.2~74.8) 135 40 2500 23 1.0 10000
FNR-25K820 50 65 82(73.8~90.2) 156 150 20000 35 1.0 8500
FNR-25K101 60 85 100(90~110) 175 150 20000 32 1.0 7000
FNR-25K121 75 | 100 120(108~132) 210 150 20000 36 1.0 6000
FNR-25K151 95 | 125 150(135~165) 270 150 20000 39 1.0 5000
FNR-25K201 130 170 200(180~220) 360 150 20000 45 1.0 3400
FNR-25K221 140 | 180 220(198~242) 385 150 20000 52 1.0 3200
FNR-25K241 150 | 200 240(216~264) 420 150 20000 78 1.0 3000
FNR-25K271 175 | 225 270(243~297) 473 150 20000 17 1.0 2200
FNR-25K301 195 | 250 300(270~330) 500 150 20000 130 1.0 2000
FNR-25K331 210 | 275 330(297~363) 550 150 20000 140 1.0 2000
FNR-25K361 230 | 300 360(324~396) 595 150 20000 156 1.0 1900
FNR-25K391 250 | 320 390(351~429) 650 150 20000 195 1.0 1800
FNR-25K431 275 | 350 430(387~473) 710 150 20000 234 1.0 1500
FNR-25K471 300 | 385 470(423~517) 775 150 20000 286 1.0 1500
FNR-25K511 320 | 410 510(459~561) 840 150 20000 290 1.0 1400
FNR-25K561 350 | 455 560(504~616) 925 150 20000 300 1.0 1350
FNR-25K621 380 | 505 620(558~682) 1025 150 20000 338 1.0 1300
FNR-25K681 420 | 560 680(612~748) 1120 150 20000 390 1.0 1250
FNR-25K751 460 | 615 750(675~825) 1240 150 20000 455 1.0 1200
FNR-25K781 485 | 640 780(702~858) 1290 150 20000 481 1.0 1200
FNR-25K821 510 | 670 820(738~902) 1355 150 20000 520 1.0 1100
FNR-25K911 550 | 745 910(819~1001) 1500 150 20000 546 1.0 1000
FNR-25K102 625 | 825 1000(900~1100) 1650 150 20000 585 1.0 800
FNR-25K112 680 | 895 1100(990~1210) | 1815 150 20000 650 1.0 700
FNR-25K182 1000 | 1465 1800(1620~1980) | 2970 150 20000 700 1.0 600
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e 25KZ %l 25K Series

V-1 Curve Impluse Lifetime Ratings
FNR-25K180 to FNR-25K680 FNR-25K180 to FNR-25K680
500 Max T T 4000
400 Leakage Current Max. Glamping voltage ——
FNR-25K680 N
300 T T T T T—T T T T FNR-25K560 2000 [N
= = t = = = = FRR25K470
200 FNR-25K390 1000 [N N
I T T T T T T T T T T FNR-25K330 >
150 | — — — T T FNR—Z5K270 N ‘N
I — — — — ! NR2eKa20 -
%ﬁo FNR-25K180 < 500 T °
S — i — ~ <
~— 7
T 60 — = = 2N
2 50 s 2N
- : 100 ™~ \‘
o 40 =1
g et s S =
30 g o i N
= ~ Y N
20 e 3 10 ke ™ \5
i — N
15 —7 n
U —=——="—="
9 =7
§ " i’ Test current waveform
6 — 10,to 10,A:Direct current 1
= 10%0 10'A:8/20us
5 -6 - -4 -3 -2 -1 0 1 2 3 4 20 100 1000 10000
10 10 10 10 10 10 10 10 10 10 10 X
Current (A) Impulse width (us)
FNR-25K820 to FNR-25K471 FNR-25K820 to FNR-25K471
Wax =T 20000 1T
Leakage Current Max. Clamping voltage
2000 T T T T T T T T 10000
1000 I —— e e o s o e o
900 FNR-25K471 4
800 i =i =i NR-28K381 °
S 700 i = FNR- 25331 2
600 I NR-25K301 ~ N
z = FNR-25K271 1000  ~ S
o NR-23K181 = N N
@ 400 NR-25K151 - T
- - FNR-25K121 < | N |
— 300 FNR-25K101 [—] :’ v N
g FNR-25K820 = 100
———— : BB
N ~
150 : & o h
— i 7059 N =
L — 3 Ny N N
100 = " N
90
80 L2 S
70 ——
60
50 [ Test current waveform
40 16%0 10 A:Direct current
30 10%0 10 A:8/20us
-6 -5 -4 -3 -2 -1 0 1 2 3 4 5 20 100 1000 10000
10 10 10 10 10 10 10 10 10 10 10 10 1 idth
Current (A) Impulse widt (us)
FNR-25K511 to FNR-25K182 FNR-25K511 to FNR-25K182
0 Max. . = 20000
Leakage Current Max. Clamping voltage }FNR725K182 =
4000 T i i 10000 ¥ =
3000 I — TNR=75KTTZ R 5
i ENR-25K102
e — ENR-23KBb) QN
R E %
2000 ENR-25K681 1000
- ENR-25K621 [ -
S FNR-25K561 5 Q -,
\w’ — FNR-25K511 H O (2 \\
= -
& = g E&UINNY
1000 > = i ~ ] N N H N W)Y
* 900 = - T ™ §\
S 800 > = —_— 6 100 0, Ny
> P 70— L]
700 s
% ol N
.
600 e By NN
500 4 S NN
10
400
300
Test current waveform
100 10/A:Direct current
200 10 to 10 A:8/20us
-6 -5 -4 -3 -2 -1 0 1 2 3 4 5 20 100 1000 10000
10 10 10 10 10 10 10 10 10 10 10 10 )
Current (A) Impulse width(us)
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o 32K& 5| E Mgk 32K SERIES SPECIFIATION

= . = SABREE | BEERE
%ﬁ%g BYEER BARHEE | Moxmum | BARERE | BEENE | i)
. Varistor Maximun H h Maximum Rated
U 538 K Maximun Voltage - Withstanding Watt (1K Hz)
Part operating e clamping Voltage| g rge Current| Eneray atage | capacitance
Number Voltage 8ops) | (2ms) (Reference)
AC DC VimA VC 1P 1 Times
VERY V) v | @ ) “ W (PP
FNR-82K470 30 | 38 47(42.3~51.7) 89 40 5000 25 1.2 27000
FNR-32K560 35 45 56(50.4~61.6) 106 40 5000 30 1.2 23000
FNR-32K680 40 | 56 68(61.2~74.8) 129 40 5000 32 1.2 18000
FNR-32K820 50 65 82(73.8~90.2) 156 200 30000 35 1.2 15000
FNR-32K101 60 85 100(90~110) 190 200 30000 49 1.2 13000
FNR-32K121 75 100 120(108~132) 216 200 30000 54 1.2 10000
FNR-32K151 95 125 150(135~165) 270 200 30000 65 1.2 9000
FNR-32K201 130 | 170 200(180~220) 360 200 30000 91 1.2 5500
FNR-32K221 140 | 180 220(198~242) 385 200 30000 117 1.2 5200
FNR-32K241 150 | 200 240(216~264) 395 200 30000 156 1.2 5000
FNR-32K271 175 | 225 270(243~297) 455 200 30000 195 1.2 4200
FNR-32K301 195 | 250 300(270~330) 500 200 30000 200 1.2 4000
FNR-32K331 210 | 275 330(297~363) 550 200 30000 210 1.2 4000
FNR-32K361 230 | 300 360(324~396) 595 200 30000 234 1.2 3500
FNR-32K391 250 | 320 390(351~429) 650 200 30000 286 1.2 3000
FNR-32K431 275 | 350 430(387~473) 710 200 30000 338 1.2 2500
FNR-32K471 300 | 385 470(423~517) 775 200 30000 390 1.2 2500
FNR-32K51 1 320 | 410 510(459~561) 840 200 30000 400 1.2 2400
FNR-32K561 350 | 455 560(504~616) 925 200 30000 410 1.2 2300
FNR-32K621 385 | 505 620(558~682) 1025 200 30000 442 1.2 2200
FNR-32K681 420 | 560 680(612~748) 1120 200 30000 492 1.2 2100
FNR-32K751 460 | 615 750(675~825) 1240 200 30000 559 1.2 2000
FNR-32K781 485 | 640 780(702~858) 1290 200 30000 624 1.2 1900
FNR-32K821 510 | 670 820(738~902) 1355 200 30000 689 1.2 1800
FNR-32K91 1 550 | 745 910(819~1001) | 1500 200 30000 754 1.2 1700
FNR-32K102 625 | 825 | 1000(900~1100) | 1650 200 30000 819 1.2 1000
FNR-32K112 680 | 895 1100(990~1210) 1815 200 30000 910 1.2 1000
FNR-32K182 1000|1465 | 1800(1620~1980)| 2970 200 30000 920 12 800
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ZINC OXIDE VARISTOR

e 32KZ& %l 32K Series

V-l Curve

FNR-32K180 to FNR-32K680

500 Yax f f 6000
Clampi
400 Leakage Current Max. Clamping voltage ‘N}R—SZK(:BO} 5000
300 # _,FNR-32K560 N
— ’i NR-32K470 ™
200 - P ShFNR-32K390 N ™
> 3 FNR-32K330 ~
150 7= P 2P R3IK2T0 1000 N -
— i — ~F® S FNR-32K220 ™N
100 = L FNR-32K180 e
s 9 = < ™ \,
Z 7 — 7 7 ~ N0 NS
g a0 — L — 2 Wi
@ 50 P - 7~ o Mo N ™
5 40 — S o100 SN N W
[=} > =
> ” g U
> = ™o Ny
= g VoS
10 _ —— S < N
o o i = N
7 = n
15 e — 10
A
= -
8 o
H > Test current waveform
6 > 10 to 10 A:Direct current
10 %0 10°A:8/20us
5 . —
6 -5 -4 -3 -2 -1 [ 1 2 3 4
10 10 10 10 10 10 10 10 10 10 10 20 100 1000 10000
Current (A) Impulse width (us)
FNR-32K820 to FNR-32K471 FNR-32K820 to FNR-32K471
20000
Leak;‘;: Current Max. Clamping voltage
2000
™
1000 10000 N—
900 A
800 e
S 00 —= s A
Z 600 FNR-32K271 \. 0,
3 00 = o B
=] ENR-35K781 ~ N N
T 400 — FNR-32K151 —| - oy -
- > - FNR-32K121 c N
—_ 300 - — FNR-32K101 [ N
g — 22 F e nr-32k820 T 100 ™ > ™
=
3 N
200 = — — ? ] o D, N |
> > ~ ~
Il’ ] (2
150 = o ST [y,
L > . =
n T~y
100 = 1o SN
=
I~
[ =
1|
50 i Test current waveform
40 1080 10%:Direct current
30 10%o0 10'A:8/20us
; j— i
-6 -5 -4 -3 -2 -1 0 1 2 3 4 5 20 100 1000 10000
10 10 10 10 10 10 10 10 10 10 10 10 T 1 idth
Current (A) mpulse width (us)
5000 TNR-32K511 to FNR-32K182 FNR-32K511 to FNR-32K182
h Max. . = 20000
Leakage Current Max. Clamping voltage —pFNR-32K182
4000 1 N
i i 10000
3000 FNR-
i e
ENR-
- n
. ENR- <
< v — e X o R
~ = FNR- ~ 08
% = ‘ 7 - v, N
—
>
1000 P = v N N N
* 900 “ N, N
— g - ™~ D l.\
O 3800 P ’,’ 6 6 100 NG
> o
= 700 e T~ S ™~
”: g\ 707
600 =2t - NG
2 S S N
500 > - z e \\
= M SIS
400 A
300
Test ourrent waveform
100 10 A:Direct current
200 10 %0 10'A:8/20us
- - -
-6 ! -4 -3 -2 -1 0 1 2 3 4 5
10 10 10 10 10 10 10 10 10 10 10 10 20 100 1000 10000

Impluse Lifetime Ratings
FNR-32K180 to FNR-32K680

Current (A)
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o 40KZ& %I E M 5E 40K SERIES SPECIFIATION

Maximun \Varistor - Withstanding 1K Hz)
RUSERAHE operating \oltage CIErRIT MO lEEE Surge Current (Egemrg;/ DR Capacitance
NuPniréer \oltage (8/20uS) (Reference)

AC | DC VimA Ve I 1Times ) W) PP

M | V) V) V) (A) (A)
FNR-40K201 130 | 170 200(180~220) 360 250 40000 208 1.4 10000
FNR-40K221 140 | 180 220(198~242) 385 250 40000 234 1.4 9500
FNR-40K241 150 | 200 240(216~264) 395 250 40000 286 1.4 9000
FNR-40K271 175 | 225 270(243~297) 455 250 40000 308 1.4 8000
FNR-40K301 195 | 250 300(270~330) 500 250 40000 320 1.4 7000
FNR-40K331 210 | 275 330(297~363) 550 250 40000 330 1.4 6500
FNR-40K361 230 | 300 360(324~396) 595 250 40000 390 1.4 6000
FNR-40K391 250 | 320 390(351~429) 650 250 40000 442 1.4 5000
ENR-40K431 275 | 350 430(387~473) 710 250 40000 494 1.4 4500
ENR-40K471 300 | 385 470(423~517) 775 250 40000 546 1.4 4000
ENR-40K51 1 320 | 410 510(459~561) 840 250 40000 585 1.4 3800
ENR-40K561 350 | 455 560(504~616) 925 250 40000 585 1.4 3700
FNR-40K621 385 | 505 620(558~682) 1025 250 40000 585 1.4 3400
FNR-40K681 420 | 560 680(612~748) 1120 250 40000 650 1.4 3000
FNR-40K751 460 | 615 750(675~825) 1240 250 40000 715 1.4 2700
FNR-40K781 485 | 640 780(702~858) 1290 250 40000 780 1.4 2500
FNR-40K821 510 | 670 820(738~902) 1355 250 40000 832 1.4 2500
FNR-40K911 550 | 745 910(819~1001) 1500 250 40000 910 1.4 2250
FNR-40K102 625 | 825 1000(900~1100) 1650 250 40000 1040 1.4 2000
FNR-40K112 680 | 895 1100(990~1210) 1815 250 40000 1105 1.4 1800
FNR-40K182 1000|1465 | 1800(1620~1980) 2970 250 40000 1300 1.4 1600
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e 40KZ& % 40K Series

V-1 Curve
FNR-40K180 to FNR-40K680

Ex57EshHzES
ZINC OXIDE VARISTOR

Impluse Lifetime Ratings
FNR-40K180 to FNR-40K680

500 Vax | 1
400 Loakage Current Wax. Clamping voltage 8000
NR-40K680 5000
300 - T PFNR-20K560
=" FNR-40K470
200 : FNR-40K390
FNR-40K330 1000
150 FNR—40K270 2 [N
FNR-40K220 ~ =)
100 pFNR-40K180.
S = e o P & EAMN
~ 710
QY 60 —_— = -] ’oe‘ N
2 50 = N\
™ | ; N 21 N
= 40 100
o O
> = = NG
30 o
P o)) i
0§ o —o — 5 el INUTHL NN
s 2P — A N MU N
> - > - 10
10 =
9 >
27; Test current waveform
6 10,20 10 Direct current
10%0 10'A:8/20us
5 v —
10° 10" 10° 10" 10 10" 10’ 10 10 100 10 20 100 1000 10000
Current (A) Impulse width (us)
FNR-40K820 to FNR-40K471 FNR-40K820 to FNR-40K471
Wax . = 40000 1
Leakage Current Max.Clamping voltage
2000
N
1000 10000 >
900 — e
800 £ o
S 700 & Moo
600 N 1000 @@\s
~ —
@ 500 N < ™) il -
(=)} EH ~ N
M 400 FN - 7 N
- NR-40K121 5 2", SN
== 300 FNR-40K101 |—] N N
g FNR-40K820 — = 100 ™ N \ N
200 o] -
04, |||II N -
150 t 5 & N ~
=
q . a
100 10
90 —
80 S
70 —_—
60
50 L= Test current waveform
40 10#0 10*A:Direct current
30 10%o0 10 A:8/20us
-6 -5 -4 -3 -2 -1 0 1 2 3 4 5 20 100 1000 10000
10 10 10 10 10 10 10 10 10 10 10 10 .
Current (A) Impulse width (us)
<00y [ NRZ40KST1 to FNR-40K182 FNR-40K511 to FNR-40K182
3 Max. 40000
Leakage Current Wax. Clamping voltage + = FNR-40K162_ ||
4000 T 1 i i
3000 I T 10000 R
— = SSiNSEE
i PN
= - 7
2000 — ENR-4okes1 SR
> o FNR-40K561 1000 1
FNR-40K511 — Ny S
S = < %o =
s —— ~ - i my
9 — o - 1 = NG
2 1000 = = c = N ~|
- 900 p— = 100 X
§ 800 2 5 = =5
700 ~ —_—— — o5
7 3 N ~
600 — - e N N
500 PP — a ~
10
400
300
Test current waveform
10;;1: 10;4,\ Direct current
200 10 to 10 A:8/20us
-6 -5 -4 -3 -2 -1 0 1 2 3 4 5 2 1 1 1
10 10 10 10 10 10 10 10 10 10 10 10 0 00 000 0000
Current (A) Impulse width (us)
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o BHIEERFXE(B%) HOW TO SELECT A VARISTOR(ONLY REFERENCE)
B

A BEEERER
HTEAEREFENER, BEHERERATERERNEERE, —RAUTAXGEH:
V,=a-v/b-c

aBREBEBHRY, —MREE 2
VEEERTEHEEFMENER RRARRNEBEE - BRAZRETEHEMNT 4146
BHERRE, —HHR0.85

cLRELRE, —MFEO0.9
A:Varistor voltage

Varistor Voltage should be more than the operating voltage in over protective circuit,The formula

is shown as the following.
V,=a-v/b-c

a-power Voltage ripple coefficient usually 1.2
v-DC Voltage (significant value only AC power)
b-Tolerance usually take 0.85

c-Ageing coefficient usually take 0.9
B it 2 #YiE B

BEEMMUHNBAESRBERBERENELY,. FRRAENERREBETHEIERRERMERZINEAERE,
ERFEAZSHEHERHIRE. BEMHRKRENEY, EEREEIEERRSOLFEHFRRYMEM—F, AUEER
ERT, BEHEE[SARKHNREERENTERNEARTEE, WERERNIESH.

B:Withstanding surge current
In general, withstanding surge current is max, Pulse current value which determined by test conditions

such as wave- shape ,amplitude and intermal time, when the amplitude decrease to 50% of the initial ,
it should be increased to 2 times of the initial in order to keep the life longer, the surge current which is

sbsorbed by the varistor should be less than max. withstanding surge current

TEREHARER X

D EZHRREIEEERFNEESEESAANERAEEMSOINT. MREBEEE, MHSEEFEREL. EiK,
2) AFRREEEE( L HRBR, SRERBOEEUREMNRY, EBESENWEHEE.

3) REHIAX/NEREER, RULBEEENLNBARBEHEGFERB R, 750K HN 52 EEEHE B H R4

REERKS. EFTEXTREAENRE, IWNRERERTHRIES.
C:Warnings
1)Itisrecommended that the circuit voltage which is applied on a steady basis to be used at 80% or less

of the max operating voltage. Exceeding the specification will cause deterioration, short-circuits and etc.
2) Select proper products according to the surge energy and the number of the impressions if the
varistors are used to absorb the surge for an inductive loading.

3)Give consideration on the layout of the ambient parts not to be fixed close to combustible materials and
to take measures on the circuits (fuses or thermo fuses) in case of varistors' short-circuit due to

an excessive surge over the rating.
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Ex57EshHzES
ZINC OXIDE VARISTOR

MODEL MODEL MODEL MODEL MODEL TEAR
NUMBER NUMBER NUMBER NUMBER NUMBER Recommended
Applications
5mm 7mm 10mm 14mm 20mm
FNR-05K180 | FNR-07 K180 | FNR-10K180 | FNR-14K180 | FNR-20K180 | - Protectionofvarious
Kinds of semiconductors
FNR-05 K220 | FNR -07 K220 | FNR-10K220 | FNR-14 K220 | FNR-20 K220 | - " rotection of automobile

FNR -05 K270

FNR -05 K330

FNR -05 K390

FNR -05 K470

FNR -05 K560

FNR -07 K270

FNR -07 K330

FNR -07 K390

FNR -07 K470

FNR -07 K560

FNR -10 K270

FNR - 10 K330

FNR -10 K390

FNR -10 K470

FNR -10 K560

FNR -14 K270

FNR -14 K330

FNR -14 K390

FNR -14 K470

FNR -14 K560

FNR -20 K270

FNR -20 K330

FNR -20 K390

FNR -20 K470

FNR -20 K560

equipment
- Absorption of switching
surge from various kinds o

frelays and electro-magnetic
valves (DC below 48V)

- Protection of electronic
equipment from electrostatic
discharge

- TERER, EREEREE
THFRE

CREBES

-DC 48V T itk B, . #

FNR -05 K680 | FNR -07 K680 | FNR-10K680 | FNR-14 K680 | FNR-20K680 | - B &R
- BEBEE
FNR-05 K820 | FNR-07 K820 | FNR-10K820 | FNR-14 K820 | FNR-20K820 | . Teglephone. Communication
line (DC 48V)
FNR-05K101 | FNR-07 K101 | FNR-10K101 | FNR-14 K101 | FNR-20K101 | - E5#A: DC48Vi@ S @ ¥
FNR -05K121 | FNR-07 K121 | FNR-10K121 | FNR-14K121 | FNR-20 K121
FNR -05 K151 | FNR-07 K151 | FNR-10K151 | FNR-14K151 | FNR-20 K151
FNR-05K181 | FNR-07 K181 | FNR-10K181 | FNR-14K181 | FNR-20 K181 ;JAC 10?V Line-Line Applications
apan
. ==
FNR-05 K201 | FNR-07 K201 | FNR-10K201 | FNR-14 K201 | FNR-20 K201 FFAC L00VERRZ M (A7)
FNR -05 K221 | FNR-07 K221 | FNR-10K221 | FNR-14 K221 | FNR-20 K221
FNR-05 K241 | FNR-07 K241 | FNR-10K241 | FNR-14K241 | FNR-20K241 | . AC 100V to 120V, Line-Line
Applications (Japan.,u.s.,Canada)
FNR -05 K271 | FNR-07 K271 FNR-10 K271 FNR -14 K271 FNR -20 K271 - FAC100 V. 120VERLZE
( B, £H. meXxX%)
FNR-05 K301 | FNR -07 K301 | FNR-10K301 | FNR-14 K301 | FNR-20 K301
FNR-05 K331 | FNR-07 K331 | FNR-10K331 | FNR-14 K331 | FNR-20K331 | - Telephone Line Application
(250V Insulation Resistance
FNR -05 K361 | FNR -07 K361 FNR -10 K361 FNR -14 K361 FNR -20 K361 | TestApplicable)
- A FERE#250VAE 2 0E Al -
FNR -05 K391 | FNR -07 K391 FNR 10 K391 FNR-14 K391 | FNR-20 K391
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MODEL MODEL MODEL MODEL MODEL FTERE
NUMBER NUMBER NUMBER NUMBER NUMBER Recommended
5mm 7mm 10mm 14mm 20mm Applications
- AC200-220V Line-Line
Applications
FNR-05 K431 | FNR-07 K431 FNR-10 K431 FNR-14 K431 FNR-20 K431 . AC100V to 220V
Line-Ground Applications
FNR -05 K471 | FNR-07 K471 FNR-10 K471 FNR-14 K471 FNR-20 K471 . AC200-220% I8 4 5 fE B
- Ac100 to 2207 j& 52 ¥ #h fiE B
- AC 240V Line-Line
FNR-05 K561 | FNR-07 K561 FNR-10 K561 FNR-14 K561 FNR-20 K561 Applications
( U.K., Australia, Middle
FNR-07 K621 FNR-10 K621 FNR-14 K621 FNR-20 K621 | East Countries)
- AC 240VE JE 48 fE
FNR-07 K681 FNR-10 K681 FNR-14 K681 FNR-20 K681 | ( #m. q,;ﬁi'}?ﬁ%}f;
FNR-10 K751 FNR-14 K751 FNR-20 K751 - AC 380V, Line-Line
Ground Applications
FNR-10 K781 FNR-14 K781 FNR-20 K781 AC 380V BREEERR
EREMERER.
FNR-10 K821 FNR-14 K821 FNR-20 K821
- AC 415V, Line-Line
line-Ground Applications
FNR-10K911 | FNR-14K911 | FNR-20K911 |AC 415VEIRLEE fEH
X B R & 3 R RE A
- AC 480V, Line-Line
FNR-10K102 | FNR-14K102 | FNR-20K102 | 5. 0 Applications
AC 480V EiR#&ZE &R
FNR-10 K112 FNR-14 K112 FNR-20 K112 B I 0 7 e
- Line Ground Applications
FNR-14 K182 FNR-20 K182 (For AC 1200V Withst
anding Test)
- AC 1200VE JE & H 75 g B

o RIE#4AELAHEZH(SELECT OF FUSE in conformity to FNR Varistor);

¥ FMEHEMEAXNESIEHARE (If conform with diameter):

Part Number FNRO5K series FNRO7K series FNR10K series FNR14K series FNR20OK series

Fuse rating 1To2 A 2 to 3A 3 to B5A 3 to 10A 5 to 156A

* MEBEFEMEEXREEESEESERFR (If conform with Max Peak current):

Max. Peak Current8/20uS 1 time (A) Up to 500 501 to 2000 2001 to 6000

Fuse rating 3A 5A 10A

e BHEMIFEH £ Storage methods
THRUVERFESR, BE. BEEMUERENEERN; REAREN, EENEENBEHERE
WAMBIMTEXR: BE: 5~-30C; HEEE: 20%~75%,
Components must be stored in a clean, ventilated, non-corrosive gases warehouse;
Unless otherwise specified, the warehouse temperature and relative humidity must
meet the following requirements: Temperature: 5 ~ 30 C; Relative humidity:20%~75%.
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ZINC OXIDE VARISTOR

e ERIFMHRAIF A X ELECTRICAL PERFORMANCE TEST

R R AR

BE.5C~35C,

BE 45%~85%

Standardl Test Conditions:Tempreture: 5C~35C,humidity:45%~85%

coefficient of
varistor Voltage

temperature.

HH B 7 % -1
Iltem Test method Performance
EREYER TERE ITT.1I$1¢(DC TMA & ¢SERBDC 0. 1TMA)THI W i BB
mﬁ}ff%‘;ﬁrﬁﬂl% nE - +10%
Nominal
varistor The voltage between two terminals with the specified measuring Tolerance: +10%
voltage current (DC 1TmA,only $5 for DC 0.1mA) appliedis called V,
REH AR g B S L BB L ¢ B VB R A FO8V)RAF40uA
Loakage R o B (BB E RN F82V)RAF13uA
The direct current flowing from the Varistor at 0.83V,,
current V<B8V: <40uA  V>82V:i <13uA
PR i & B E8/20uSEHTHMAEEREESEMHEEMHAERIEE. SEBRESNER
Clamping The maximum voltage between two terminals with the . o
Voltage specified standard impulse current(8/20 u S) applied. Please see electrical characteristics
BABRARE HEM1R8/20 s ERBRERT, BEHERBEENSLRE A R
+10% WSS A S F{E. BHEEBEELERE 10%A.
Max peatk The maximum peak current within the varistor voltage No visible damage:;
eurren change rate of £ 10%, when a single standard impulse of “10%< AV/N<10%
8/20 usis applied.
B & it 8 i kemsi kR, EBHER BB EE £ 10%U RN A RIRE;
R 3tk EHEES L %% 1097,
Maximum The maximum energy within the varistor voltage change No visible damage:
energy rate of +10% when a single impulse of 2ms is applied. ~10%< AV/N<10%
BERY EREERETESEENEKE,
Temperature Varistor Voltage changed percentage on Specified TCR< +0.05% /C

BEESE
Capacitance

&4, 1KHz, 1V
Condition:1KHz,1V

FEEHESERE

Please see electrical characteristics

Voltage proof

2500VAC
51 i i B2 50 A lmin.

Condition:2500VAC
The distance of leads terminal and crust is 1 min.

E35H

B3R SMRETRES; EEE2FIRIM.

Requirement:
No visible damage;
No breakdown or flashover.

Llife against
surge current
cycles

10* surge currents (8/20 us), unipolar, interval 10 s,
amplitude corresponding to derating curve for 10*
impulses at 20 us

B ENE {&#: 500VDC
Insulation . A100 Ma
resistance Condition:500VDC

LR ey #8/20 u S T 77 A MR E M EA109%, RIM10s B AmETAEE

BES{L R + 10%K.
ReqwrementNo visible damage;
-10%<AV/V<10%
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o HEMIMESEEEIZX MACHINE CHARACTERISTIC TEST

=

5| w52 B
Lead terminal
tensilestrength

ABRAERARRE
f&4: #H: $0.6, 0.8mm: 10N, ¢1.0mm:20N; 10+10S
. $0.6, 0.8mm; 5N, ¢1.0mm:10N; 90° , =&

Condition:

Force: $0.6. 0.8mm: 10N, ¢1.0mm:20N;10+1S

Bend:$0.6. 0.8mm: 10N, ¢1.0mm:20N; 90° , two times

BR: EURES.

Requirement:No visible damage

CIPCYE
Solder ability

&4 SLEBRTD, AL

HE1RiE. BEAE2+:0.5mm
235+57C; 2+0.5s

Condition:Test Tb ,Method 1;

Solder in trough method.2+0.5mm from the
body of the specimen

T=235+5C; t=2+0.5s

EX: BBE2SARSE.

Requirement:Uniformly tinned in 2s.

A A

The sign of
melted-resistant
solvent

B 70%91.1.2=26, 1.2. 282 R MM ERENREY; =8,
RiEOMIN; ABAEMALER A @ &EENR, #10Kk; BERERE: 2Kk/S.
Condition:Mixture with 70% 1.1.2 three chlorin, 1.2.2 fluorin-
ethane and 30% cymene-alcohol; room temperature, dip
5 min;clean 5 times on positive and negative direction with

absorbent cotton, total 10 times;cleaning speed: 2 times/S

=ER: BEEM.
EHEBEZEMAE £5%

Requirement:Legible marking.
-5%<AV/V<5%

i 1R 3

Resistance to
soldering heaT

f&iE: HETo.AK];
1Rk, BEABE2+0.56mm
260+5C; 5+1s;

Condition:Test Tb ,Method 1;
Solder in trough method; 2+0.5mm from the

body of the specimen
T=260+5C;t=5%1s

EX: EUWRES

BHEBEZUE £5%
mER <20 uAREER <40pA)

Requirement:No visible damage
-5%< AV/V<5%
[ S20uA (V<B8V:I <40uA)

& EZRE;

10Hz~55Hz~10Hz
—RIEHEEFRE: 1 min

#R1E: 0.75mm 598m/s’ (BRE /&)

ZR: B RIES

RE @A m, H6h, BHEBELE 5%
Vibration Condition:sine wave; Requirement:No visible damage

10Hz~55Hz~10Hz -5%<AV/N<5%

Scaning time once:1 min

Amplitude: 0.75mm or 98m/s*(which is the less)

3 direction, total 6h.

f&4: 390m/S° 6ms 2K: RARAE

filli 4 ZEAE, £4000K. EBHEBEHE £5%
Impact Condition:390m/S* 6ms

3 Direction, total 4000 times.

Requirement:No visible damage

-5%< AV/N<5%
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Ex6X=sBHES

ZINC OXIDE VARISTOR

o SmiEE BR CLIMATIC ENVIRONINENT TEST

Endurance at
upper category
temperature

Condition:85+2C,
Inflicted voltage:505VDC
Burthen quomodo:continuous;
Circular measure time:500h
Total testing time:1000h

HH HEBAERARARE £
B%: 6A: -40+2C;
0B:85+27C;
T1:30min t2:2mMin~3min Ek: EWREE
8RR L BERXH: R EBHEBRELE £5%
?apid chtange of | Condition:0A; -40+2¢C; Requirement:No visible damage
emperature 0B: 85+2C: -5%< AV/V<5%
T1:30min t2:2mMin~3min
Cycle times:5
&14:. 85+2¢C
MMEE: SREETEERERE
aRAN: ESE o .
Ek: B RES. EEEW
FI%8 & BRI 500N - 'ﬁm
ARAN #EBURAEA: 1000h SE L RS 0

Requirement:No visible damage,
and legible marking;

-10%< AV/N<10%

BiREE
Endurance at
upper category

temperature

4. 125+2C
FERERFE: 500h
WiERFRE: 1000h
Conidtion:125+2C
Circular measure time:500h
Total testing time:1000h

Ek: EWRERS
BHEBEZEMAER £5%

Requirement:No visible damage
-5%< AV/NV<5%

RIZIEF

Climatic
sequence

f&#: T#: 85+£2C, 16h
fBERiB#: Db, —{E{ER, 24h,55C#;
{Kig: -40+3C, 2h
fBEZRiB#: Db, —{E{E®R, 24h,55C#K;
Condition: Dry and heat:85+2C, 16h
Low temperature -40+3C, 2h
Circular wet and heat:Db,a cycle,24h,55C level;

EXK: EWRES
EHEBEZEHE £5%

Requirement:No visible damage
-5%< AV/V<5%

Steady state and
damp heat

&: BE: 40£2C; EE: 90~95%
—¥ERAENERE, S—FERENTFKEEEREEMNLL
BER 2R 500h
SR BEFRE: 1000h
Half of samples without voltage, others with 10 percent of
the maximum continuous DC voltage
Circular measure time:500h
Total testing time:1000h

EXR: SMRETRES
PR&IEEEE LR
By EBEELE

< +20%

< +£10%

Requirement:No visible damage.
-20%< AV /V:;<20%
-10%< AV/V<10%

E: U EEKRBHE

BEMIEE, BRBEEREGRETHRE ~2/0EERH.

Note:When electrical test above are required, measurement shall be made after 1or2 hours of recovery
under the standard condition.
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MESH
/ FENEHUA

o BH AL BR Fire hazard testing

EHH HEBAERARARE £
A . okt . =E Al
it iﬁg%ﬂ@fﬁﬁﬁﬁmm Zok: BIEHE: F—K. FRTEIA15s;
ﬁﬁﬂﬂﬂiﬁ%ﬂ#ﬁaﬁ: 15s FEZXRABIB30s; HEWAS| MBAK
WRE. 3k Requirement:Flames or glowing of the
" specimen and the layer below extinguish
X BB in 15s for first and second time,30s for the
Fire hazard Condition:Position: : third after removal of the flame;

LI

No ignition of the wrapping tissue.
Species:needle flame, 12+ 1mm; 9 PRiNg

T:15s
Times:3
o B EMEEEM 4 Derating Curve o IEMMFHEEF Peak Pulse Current Test Waveform

LUT=105

w : 100

2100 . o

g \ > 90

O 80 \ g

w o

5 \ g

T 60 8

0 \ 2 s0

o) 4]

~ 40 =

it 2

2 20 g

i \ >

o : .
LCT=-40 50 60 70 80 90 100110120 130140150 |"8“5"4 TIME
AMBIENT TEMPERATURE(C) ——1 05—
——— o s ————

o HEIHIEIRE /%L Recommended Wave Soldering Curve

MAX 2B5C [
DEBTC | fovieenns :
3
L C e TR
W 227¢C o)
= ST
|_
< MAX 150°C/s
L
o \
>
L
|_
0 . 3~5s TIME

' 8~10s
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Ex57EshHzES
ZINC OXIDE VARISTOR

TEREFELI2C, BRATHESEILENSES.
Operating temperature up to 125C(ambient), itis designed for the applications requiring

high temperature.
o B M4 Derating Curve

3 LUT=125
BHERE TERE
ﬂ%ﬁ%?“ Varistor Operating % 100 X
Part Series Voltage temperature z
>
o 80
07T series 82~680 -40~1257C |<—( \
o 60
10T series 82~1100 -40~125C 5
E 40
pd
14T series 82~1100 -40~125TC 5] \
o 20
w
20T series 82-1100 -40~125TC & o \

LCT=-40 50 60 70 80 90 100110120 130140150
AMBIENT TEMPERATURE(C)

ENR-10 T 471 K B A _|_S E ! NN
am BEEH REBE SIMH L SIMREAE || ERSH ERRE P304 51
trademar Temperature Tolerance Lead Lead Length Prociust product | tﬁ;ﬁ |
rate K | +10% Type /Pitch row level configurative goenrtl:gl
T [ 125¢C =] n =
l Al staight S ﬁcz]nﬂ%u N Nfr*r%al 1 convfrf%onal Code
BEAN NEE cutting Energy
ERER Packaging Outward — -
St | | EmER R EY) Bl “Grimp | |o| _tom | om EREE
emen Nominal g| #E% Cutting Hight 2 | Lucency
Diameter Virie Bulk IW%H% Energy Jacket
aristor F| Inwar a7 8 :
05 | 5mm Voltage T| #% Crimp 12.7mm REZR BEEE
07 | 7mm Tape T |pitoh-row A |Automotive | | 3 Blackt
10 [lomm | | 820-82x10° v| YR 12.7mm class Jacket
72 TTamm 471=47 %10’ Y-erime AL seRcl
20 [ 20mm 102=10x10 18 & Fi \V; 1'5.05\1m M1 Exiposion
V| Lateral Pitch-row broof
Crimp 15.0mm P
Eb B 4R
L LEIEY W Horizontal
L-crimp Exiposion
-proof

255



