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Fig1
Voltage Current Characteristic
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ZINC OXIDE VARISTOR }\—;—@
=il
z‘?‘sui{kﬁﬁiﬁﬁﬂﬁﬂ RFERETFRETY, HERERHENERYBEmEIEEEEL, '
EREHEREL T80, BRI ERSHRIERIE @
Zinc Oxide Varistor are non-linear resistors utilizing semiconductor electronic
ceramic element mainly composed of zinc oxide and its non-linear resistance change
as a function of the applied voltage .It" s called Varistor or Surge absorbers. ©) Elfmgim
o 4 FEATURES @ | nEE
Electrode
+ BEHEE (18V~1.8KV) Widely voltage range 18 V~1.8 KV
* RIEEREMR (<25 ns) Fast response to the rapidly increase Voltage (<25 ns) ® Sﬁﬁﬁer
* JEREMEEEIK Excellent non-linearity coefficient oa
* ﬂfi Symmetric V - | characteristics @ | | 2ass
* B8 K(2000A/cm?) Great withstanding surge current ( 2000A/cm?) ® |mEaHE
E
* SEEETR No follow-on current Copa?ii(']yg
* HHR Long life
* fFFEROHS, REACH, EFIRREK Meet ROHS, REACH, HF requirements of environmental protection
e 5T&AXX HOW TO ORDER
F NR — 10 K 471 B A S
B ELEMERE m R RFTRE EEBRHEEV) BEARX 51 HI B BY SIMRE
Fenghua | |Non—Linear Element || TOCTAN Nominal reckagne lfisg I_Leenagdth
Advanced| | Resistor Diameter l £10% Varistor =g = =
05 | 5mm Voltage Bulk A| Staight Long
07 | 7mm 820=82x10° it O 1 5
10 | 10mm 471=47x10’ Tape g | Outward Trigﬂed
14 [ 14mm 102=10x10° Style Crimp
20 20mm
7 B
F| Inward T@g@
Crimp Style
YRR
¥ Y-crimp
o Mg CHARACTERISTIC CURVE
BifE TR LtHE
pre breakdown nomal operating upturn
region region region
+——pt——————plq
10° g
i X =10""Q-cm
10°




[Ez57E5BHES
ZINC OXIDE VARISTOR

o AEARAREE (82%) PACKAGING & QUANTITY (Reference)

EE Quantity
é’iﬁe #ék Bluk / ¥#}4% Plastic bag
iREE Tape/&E#E Paper Box
R Long R Trimmed
05K 1000PCS 1000PCS 1500 / 2000PCS
07K 500 / 1000PCS 1500PCS 1500 / 2000PCS
10K 500 / 1000PCS 500PCS 800 / 1000PCS
14K 250 / 500PCS 500PCS 600 / 800 / 1000PCS
20K 200 / 250PCS 400PCS
25K 20PCS
32K 20PCS
40K 20PCS
o i R~ DIMENSION
B3t E M BULK SPECIFICATION B( Uint) :mm
FIgA & staignt L D H d W L
3
D max ] Part _
’ | |-—-| & wH £H TH
I Code Straight Crimp Long Trimmed
h MAX MAX MAX £0.05 | 1.0 | MmN +1.0
E 05K 75 9.0 10.0 06 50 10.0 35
2 omm ﬂ 07K 9.0 12.0 14.0 06 5.0 10.0 35
max —— 1 — -
* 10K 12.5 16.0 18.0 0.8 75 10.0 35
14K 17.0 19.0 22.0 08 75 10.0 35
= - 20K 220 26.0 28.0 1.0 10.0 10.0 -
25K 29.0 33.0 = 15 15.0 10.0 =
32K 35.0 40.0 - 15 18.0 10.0 .
" S - 40K 44.0 50.0 = 15 18.0 10.0 -
f—w —
Flg B ShEEHE Oulward Crimp Flg F ) Inward crimg F|g Y ymm v crimp

T
T
3 E 3
D max Li" | D max | = | | 0 max Li.l
‘ <I’ A B - —L—

H
3
=
g * ]

4. 8mm
4 's.m m !” max A -
max

il $ | [ e

||+ pd
| i | Rt -l

ey —
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o EE R EE Thickness (max) (B4Unit:mm)

Rk

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

180 3.4 3.6 4.0 4.1 4.5

220 3.6 3.8 4.1 4.3 4.6

270 3.8 4.0 4.3 4.5 4.8

330 3.5 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 4.3 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 4.3 4.5 4.6

201 3.7 3.7 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 4.3 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 5.3 5.8 5.9 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 5.4 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 18.0 18.0 13.2 13.5
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ZINC OXIDE VARISTOR

o D TAPING SPECIFICATION P
#Do |
¢Do — ,‘
! P2
"\ A
.............................. -
2 Io < — of I ‘
Dol e ST T Ve lfoi—
HE I T I o 2 v
= o P e 554}55 i ]
_'_u u u u [N] [} u \
_|¢)
d , <
P —p| | — P <
<_0>| F P1 ¢DO
Ah
4+“—>
(\\\\ I//’;\l
\\\\ /’/l’
\\\\:\1 1:_/’/ + *
J 2.0£1.0 -
BfEX 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
2 d 0.6x0.05 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 12.7x1.0 12.7%£1.0 25.4%1.0 15.0*x1.0 25.4%11.0 30.0%£1.0 25.4%11.0
Po 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
@D, 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%x1.0 9.0x1.0 9.0x1.0 9.0£1.0 9.0x1.0 9.0%1.0 9.0%x1.0
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 16.0x1.0 16.0x1.0 16.0*1.0 16.0x1.0 16.0£1.0 16.0x1.0
Ah 0*x2.0 0x2.0 0x2.0 0*x2.0 0x2.0 0*x2.0 0x2.0
t 0.6%0.3 0.6x0.3 0.6x0.3 0.6%+0.3 0.6x0.3 0.6%£0.3 0.6%£0.3
L 9.0%x1.0 9.0x1.0 9.0x1.0 9.0%x1.0 9.0x1.0 9.0x1.0 9.0x1.0
F 5.0x1.0 5.0%£1.0 7.5%x1.0 7.5%£1.0 7.5%x1.0 7.5%£1.0 10.0%£1.0
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o ZH R/ AGENCY APPROVALS

i UL & CUL VDE caQc
Agency
05K: CQC14001111451
SR 07K: CQC14001111447
#File Number E325462 40008242 10K: CQC14001111568

14K: CQC14001111589

20K: CQC14001111567

e EMAESLEH ELECTRICAL CHARACTERISTICS

e O5KZ 51| & 14 8 05K SERIES SPECIFIATION 1500PCS
Rxkm - grmpum | USURER \mxemmn| mesw | MEESE
I\/Iaxim_un Varistor clampiaggr\]/uorlwtag o Withstanding MEaggng;m \/\Zigge (1K _Hz )
ik ib o operating \Voltage Surge Current (2ms) Capacitance
Part \oltage (8/20us ) (Reference)
Number

AC | DC VO0.1mA Ve IP 1 Time W) w) PR

V) | (V) (V) V) (A) (A)
FNR-05K180 11 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 35 | 45 | 56 (50.4~61.6) 123 1 100 1.3 0.01 400
FNR-05K680 40 | 56 | 68 (81.2~74.8) 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 5 400 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 5 400 14.0 0.1 39
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Voltage(V)

Voltage (V)

Ex57EshHzES

ZINC OXIDE VARISTOR

O05K% 3l Series
V-1 Curve
FNR-05K180 to FNR-05K680
400 Max I
. Max. Clamping voltage 1
300 Leakage Current PFNR-05K680
] FNR-05K56!
200 | FNR-05K470
FNR-05K39(
150 FNR-05K33(
FNR-05K27
1980 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 - -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 1+——
| NR-05K471
1000 FNR=05 z:,E
FNR-05K39)
FNR-05K36
FNR-05K33)
900 FNR-05K30
800 NR-0 7—
700 FNR—-05K24/t—
600 FNR—05K22J—]
500 FNR-05K20f——]
FNR—O05K18[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 -

-6

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

10 10 10 1

183

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 AGEEN
s 10 H
g N 10° \\
= AN Y
= N TNUN
. N IO: \\ \ N
1 Ho %
(o)
g = N
N
< NN
- AN
A ™
0.2
0.1
20 100 1000 10000
Impulse width (us)
FNR-05K820 to FNR-05K561
400
300 [N
A\
200
N
100 \\
50 \ 1\
40 \‘ N 2 N
:;‘()) 10‘\\
N AN\ [N
NN no
10 NN n“:\\\\\
N
2, N 10\\\
- T \
% 4 ho A
E 2 R
3 N N
() L -
Vo)
~
=
2 9.5
0.4
0.3
0.2
0.1
20 100 1000 10000

Impulse width (us)
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e O7KZ 5| E s 07K SERIES SPECIFIATION

st oer mxmmmm | UNEN | gxenmn| mens | BEESE
HIZEiA I\/Iaxim_un Varistor clamMp?r:((\;n:/Uoﬂage Withstanding Mg;('en:gl;m V\llq:ttgge (?K Hz)
Part o\;;oeliggrég Voltage Su(rsg/SoCug?nt o) Capacitance
Number H (Reference)
AC DC V1imA Ve 1P 1 Time n W) (PF)
~ | W (V) (V) (A) (A)
FNR-07K180 11 14 18(16.2~19.8) 36 2.5 250 0.9 0.02 3500
FNR-07K220 14 18 22(19.8~24.2) 43 2.5 250 1.1 0.02 2800
FNR-07K270 17 22 27(24.3~29.7) 53 2.5 250 1.4 0.02 2000
FNR-07K330 20 26 33(29.7~36.3) 65 2.5 250 1.7 0.02 1500
FNR-07K390 25 31 39(35.1~42.9) 77 2.5 250 2.1 0.02 1350
FNR-07K470 30 38 47(42.3~51.7) 93 2.5 250 2.5 0.02 1150
FNR-07K560 35 45 56(50.4~61.6) 110 2.5 250 3.1 0.02 950
FNR-07K680 40 56 68(61.2~74.8) 135 2.5 250 3.6 0.02 700
FNR-07K820 50 65 82(73.8~90.2) 135 10 1200 4.2 0.25 550
FNR-07K101 60 85 100(90~110) 165 10 1200 4.8 0.25 500
FNR-07K121 75 100 120(108~132) 200 10 1200 5.9 0.25 450
FNR-07K151 95 125 150(135~165) 250 10 1200 8.0 0.25 350
FNR-07K181 115 | 150 180(162~198) 300 10 1200 10.0 0.25 300
FNR-07K201 130 | 170 200(180~220) 340 10 1200 13.0 0.25 250
FNR-07K221 140 | 180 220(198~242) 360 10 1200 13.0 0.25 250
FNR-07K241 150 | 200 240(216~264) 395 10 1200 13.0 0.25 200
FNR-07K271 175 | 225 270(243~297) 455 10 1200 15.0 0.25 170
FNR-07K301 195 | 250 300(270~330) 500 10 1200 17.0 0.25 150
FNR-07K331 210 | 275 330(297~363) 550 10 1200 22.0 0.25 150
FNR-07K361 230 | 300 360(324~396) 595 10 1200 20.0 0.25 130
FNR-07K391 250 | 320 390(351~429) 650 10 1200 22.0 0.25 130
FNR-07K431 275 | 350 430(387~473) 710 10 1200 26.0 0.25 110
FNR-07K471 300 | 385 470(423~517) 775 10 1200 26.0 0.25 100
FNR-07K511 320 | 410 510(459~561) 840 10 1200 26.0 0.25 100
FNR-07K561 350 | 460 560(504~616) 925 10 1200 26.0 0.25 90
FNR-07K621 385 | 505 620(558~682) 1025 10 1200 26.0 0.25 80
FNR-07K681 420 | 560 680(612~748) 1120 10 1200 26.0 0.25 75
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ZINC OXIDE VARISTOR

e O7K#®& %l 07K Series

400 Max.
Max. Clamping voltage
300 Leakage Current
T
1 —P FNR-07K680
200 L FNR-07K50!
— FNR-07KA7(
180 : = FNR-07K39¢
—07K33
2380 FNR-07K27(
80 —1 FNR-07K22!
70 FNR-07K18
;\ 60 7
~ 50
O]
ap
® 40
+ T
—
o 30 -
> I’ v 4
20
T
T
15
10
9
8
7
6 Test current waveform
5 10:th 10_4A:Direct current
4 10 to 10 A:8/20us
— — T
-6 -5 - - - -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——]
2000 | FNR-07K621__| |
! FNR-07K56 t+——
1000 FNR-07K511——]
FNR-07K471—1—]
FNR-07K431——
FNR-07K391——
fava=s
-07K331——]
900 — FNR-07K301—
00 FNR-07K271——
700 FNR-07K241——]
— 600 —
500 —
<
o 400 FNR-07K151——]
0 FNR-07K121—1—]
) FNR-07K101——
~ 300 FNR-07K820—1—]
S —
= 200 A
v 4
100
90
80
70
60
50 Test current waveform
40 10%0 10h:Direct curren
30 i 10 to 10 A:8/20us
[ 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)

185

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
\\ 5
50 N N
%0 B N 9.\\
20 q % AN -
N 70°.
RSN N
0
N AN N
NN
5 SENN \\ ™
i D AW
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 IN \
SLERN
20 N) :0;\\\
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 1TOKZFE 48 10K SERIES SPECIFIATION

EAgE ExRE gxmmms | EESN | sxennn | mens | MERES
Maximun Varistor aximun | \vinstanding | MaXimum | Rated (1k H2)
ﬂ;ﬁﬁﬁ operating \oltage ekmging VeliEee Surge Current (Eg;rgg/ Wattage Capacitance
Nurmber \oltage (8/201uS) (Reference)
AC | DC VimA Ve IP 1Time ) W) PP
(2 V) V) () (A)
FNR-10K180 11 14 18(16.2~19.8) 36 5 500 2.1 0.05 7500
FNR-10K220 14 18 22(19.8~24.2) 43 5 500 2.5 0.05 6000
FNR-10K270 17 22 27(24.3~29.7) 53 5 500 3.0 0.05 4000
FNR-10K330 20 | 26 33(29.7~36.3) 65 5 500 4.0 0.05 3000
FNR-10K390 25 31 39(35.1~42.9) 77 5 500 4.6 0.05 2600
FNR-10K470 30 38 47(42.3~51.7) 93 5 500 5.5 0.05 2200
FNR-10K560 35 | 45 56(50.4~61.6) 110 5 500 7.0 0.05 1800
FNR-10K680 40 | 56 68(61.2~74.8) 135 5 500 8.2 0.05 1300
FNR-10K820 50 | 65 82(73.8~90.2) 135 25 2500 8.4 0.4 1800
FNR-10K101 60 85 100(90~110) 165 25 2500 10.0 0.4 1400
FNR-10K121 75 | 100 120(108~132) 200 25 2500 15.0 0.4 1100
FNR-10K151 95 | 125 150(135~165) 250 25 2500 20.0 0.4 900
FNR-10K181 115 | 150 180(162~198) 300 25 2500 23.0 0.4 700
FNR-10K201 130 | 170 200(180~220) 340 25 2500 26.0 0.4 500
FNR-10K221 140 | 180 220(198~242) 360 25 2500 30.0 0.4 450
FNR-10K241 150 | 200 240(216~264) 395 25 2500 32.0 0.4 400
FNR-10K271 175 | 225 270(243~297) 455 25 2500 40.0 0.4 350
FNR-10K301 195 | 250 300(270~330) 500 25 2500 35.0 0.4 325
FNR-10K331 210 | 275 330(297~363) 550 25 2500 39.0 0.4 325
FNR-10K361 230 | 300 360(324~396) 595 25 2500 32.0 0.4 300
FNR-10K391 250 | 320 390(351~429) 650 25 2500 52.0 0.4 270
FNR-10K431 275 | 350 430(387~473) 710 25 2500 58.0 0.4 250
FNR-10K471 300 | 385 470(423~517) 775 25 2500 58.0 0.4 230
FNR-10K511 320 | 410 510(459~561) 840 25 2500 58.0 0.4 200
FNR-10K561 350 | 455 560(504~616) 925 25 2500 58.0 0.4 180
FNR-10K621 385 | 505 620(558~682) 1025 | 25 2500 58.0 0.4 130
FNR-10K681 420 | 560 680(612~748) 1120 | 25 2500 60.0 0.4 130
FNR-10K751 460 | 615 750(675~825) 1240 | 25 2500 65.0 0.4 120
FNR-10K781 485 | 640 780(702~858) 1290 | 25 2500 65.0 0.4 120
FNR-10K821 510 | 670 820(738~902) 1355 | 25 2500 71.0 0.4 110
FNR-10K911 550 | 745 | 910(819~1001) 1500 | 25 2500 78.0 0.4 100
FNR-10K102 625 | 825 | 1000(900~1100) 1650 | 25 2500 84.0 0.4 90
FNR-10K112 680 | 895 | 1100(990~1210) 1815 | 25 2500 91.0 0.4 80
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e 10KZ% %l 10K Series

V-I Curve

FNR-10K180 to FNR-10K680

[Ez57E5BHES
ZINC OXIDE VARISTOR

Impluse Lifetime Ratings

FNR-10K180 to FNR-10K680

500 Vax i T T 500
400 Loakage Current Max. Clamping voltage | 200
FNR-10K680 300
300 T T L@ L rnr_10K560 200 IN
— FNR-10K4 \\\
200 FNR_10K 100 NN z
FNR-10K NN
150 FNR_TOKZ7 5o NN ;’
FNR-10K220: 40 0.
= é(ﬁo FNR-10K180 20 N ,01 N
[ i = ”
+ —— — —— -0 2 N 0 \
70 = — . 20
560 ! = = aEENNY
50 g o N N
5 = < N N
— — = s
O 40 =
> - 3 .
30 p
> 7 } g
- = =
20 >~ 7~ = s
= = 1T
15 2P ” i wv H
o 7 0.5
=t
= — =
§ " Test current waveform
== 10 to 10°A:Direct current
| ci— 16%0 10'A:8/20us
s | : — 1
-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 Mox. Glamping voltage ====="x-x 000 (=
I i
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1000 = ~FNR-10K361
900 N1 0k501
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40 ! 10 £0 10/A:Direct current
30 T 10 to 10 A:8/20us
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Current (A) Impulse width (us)
FNR-TOK511 to FNR-10K112 FNR10K511to FNR-10K112
S0 Max === 3000
Leakage Current Max.Clamping voltage \
4000 2000
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Test current waveform !
I |q;to1dA 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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e 1TAKR J|E M gE 14K SERIES SPECIFIATION

=1 2y B iAo = S i—1
. Maximun Varistor - Withstanding (1K Hz)
ﬂgﬁ*ﬁ’l‘ﬁ operating Voltage SIERMRING) VEEgE Surge Current Energy el Capacitance
ot Voltage @®rous) | (2M) (Reference)
AC | DC VimA Ve IP 1Time
N | V) V) V) (A) (A ) ) )
FNR-14K180 11 14 18(16.2~19.8) 36 10 1000 4.0 0.1 18000
FNR-14K220 14 18 22(19.8~24.2) 43 10 1000 5.0 0.1 15000
FNR-14K270 17 22 27(24.3~29.7) 53 10 1000 6.0 0.1 10000
FNR-14K330 20 26 33(29.7~36.3) 65 10 1000 7.5 0.1 7500
FNR-14K390 25 31 39(35.1~42.9) 77 10 1000 8.6 0.1 6500
FNR-14K470 30 38 47(42.3~51.7) 93 10 1000 10.0 0.1 5500
FNR-14K560 35 45 56(50.4~61.6) 110 10 1000 11.0 0.1 4500
FNR-14K680 40 56 68(61.2~74.8) 135 10 1000 14.0 0.1 3300
FNR-14K820 50 65 82(73.8~90.2) 135 50 4500 15.0 0.6 2900
FNR-14K101 60 85 100(90~110) 165 50 4500 18.0 0.6 2400
FNR-14K121 75 | 100 120(108~132) 200 50 4500 26.0 0.6 1900
FNR-14K151 95 | 125 150(135~165) 250 50 4500 32.0 0.6 1500
FNR-14K181 115 | 150 180(162~198) 300 50 4500 39.0 0.6 1250
FNR-14K201 130 | 170 200(180~220) 340 50 4500 45.0 0.6 1000
FNR-14K221 140 | 180 220(198~242) 360 50 4500 52.0 0.6 1000
FNR-14K241 150 | 200 240(216~264) 395 50 4500 52.0 0.6 900
FNR-14K271 175 | 225 270(243~297) 455 50 4500 65.0 0.6 750
FNR-14K301 195 | 250 300(270~330) 500 50 4500 71.0 0.6 650
FNR-14K331 210 | 275 330(297~363) 550 50 4500 78.0 0.6 650
FNR-14K361 230 | 300 360(324~396) 595 50 4500 84.0 0.6 550
FNR-14K391 250 | 320 390(351~429) 650 50 4500 91.0 0.6 500
FNR-14K431 275 | 350 430(387~473) 710 50 4500 97.0 0.6 450
FNR-14K471 300 | 385 470(423~517) 775 50 4500 104.0 0.6 440
FNR-14K511 320 | 410 510(459~561) 840 50 4500 104.0 0.6 380
FNR-14K561 350 | 455 560(504~616) 925 50 4500 104.0 0.6 345
FNR-14K621 385 | 505 620(558~682) 1025 50 4500 110.0 0.6 250
FNR-14K681 420 | 560 680(612~748) 1120 50 4500 117.0 0.6 250
FNR-14K751 460 | 615 750(675~825) 1240 50 4500 130.0 0.6 230
FNR-14K781 485 | 640 780(702~858) 1290 50 4500 136.0 0.6 230
FNR-14K821 510 | 670 820(738~902) 1355 50 4500 143.0 0.6 200
FNR-14K911 550 | 745 | 910(819~1001) 1500 50 4500 156.0 0.6 180
FNR-14K102 625 | 825 | 1000(900~1100) | 1650 50 4500 169.0 0.6 150
FNR-14K112 680 | 895 | 1100(990~1210) | 1815 50 4500 182.0 0.6 150
FNR-14K182 1000 | 1465 | 1800(1620~1980)| 2970 50 4500 312.0 0.6 100
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e 14K%& %] 14K Series

[Ez57E5BHES
ZINC OXIDE VARISTOR

V-1 Curve
FNR-14K180 to FNR-14K680
500 T i i
400 Leakage Current Max. Clamping voltage I I
FNR-14K680
300 FZ A NR-14K
FNR-14K47
200 = PR 14K390
SPP—GPTFNR-14K330
150 > = ” = FFNR-14K27
PENR-14K220
100 FNR-14K1
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20 50 — P
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3 > - >
g ” i Test current waveform
6 —= 1040 10/A:Direct current
. t 100 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 Max. Clamping voltage = t
200 o s i T o
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éggﬂ — —T T —T —T — . Ens:m%g}
FNR-14K361
800 FNR-14K331
S 700 | = = = = PR 14K 271
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s 400 FNR-14K151
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50 Test current waveform
10 t 1040 10,A:Direct current
30 T 1070 10'A:8/20us
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Current (A)
FNR-14K511 to FNR-14K182
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Test current waveform
10%0 10°h:Direct current
200 10%0 10°A:8/20us
-5 -5 -4 -3 -2 -1 1 2 3 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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Impluse Lifetime Ratings
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o 20K& 7| E gt 20K SERIES SPECIFIATION

Bain - RARHUE RRMRS® |mAwamm| mens | TAosE

Veximun | Varstor | g MBIR | winstanaing | Ve | Reted | GiR)

operating \Voltage Surge Current Capacitance|

ﬁ!gﬁ;ﬁ*ﬁ \oltage (8/20uS) (2m) (Reference)
Number

AC | DC VAmA Ve IP 1Time

V) V) (V) ) (A) (A) (J) (W) (PF)
FNR-20K180 11 14 18(16.2~19.8) 36 20 2000 11.0 0.2 18000
FNR-20K220 14 18 22(19.8~24.2) 43 20 2000 13.0 0.2 30000
FNR-20K270 17 22 27(24.3~29.7) 53 20 2000 15.0 0.2 20000
FNR-20K330 20 26 33(29.7~36.3) 65 20 2000 20.0 0.2 17000
FNR-20K390 25 31 39(35.1~42.9) 77 20 2000 24.0 0.2 15000
FNR-20K470 30 38 47(42.3~51.7) 93 20 2000 30.0 0.2 13000
FNR-20K560 35 45 56(50.4~61.6) 110 20 2000 35.0 0.2 11000
FNR-20K680 40 56 68(61.2~74.8) 135 20 2000 40.0 0.2 7000
FNR-20K820 50 65 82(73.8~90.2) 135 100 6500 27.0 1.0 5500
FNR-20K101 60 85 100(90~110) 165 100 6500 33.0 1.0 4800
FNR-20K121 75 100 120(108~132) 200 100 6500 52.0 1.0 3800
FNR-20K151 95 125 150(135~165) 250 100 6500 65.0 1.0 3000
FNR-20K181 115 | 150 180(162~198) 300 100 6500 78.0 1.0 2500
FNR-20K201 130 | 170 200(180~220) 340 100 6500 91.0 1.0 2000
FNR-20K221 140 180 220(198~242) 360 100 6500 97.0 1.0 2000
FNR-20K241 150 | 200 240(216~264) 395 100 6500 100.0 1.0 1800
FNR-20K271 175 | 225 270(243~297) 455 100 6500 117.0 1.0 1600
FNR-20K301 195 | 250 300(270~330) 500 100 6500 136.0 1.0 1400
FNR-20K331 210 | 275 330(297~363) 550 100 6500 136.0 1.0 1400
FNR-20K361 230 | 300 360(324~396) 595 100 6500 156.0 1.0 1200
FNR-20K391 250 | 320 390(351~429) 650 100 6500 169.0 1.0 1000
FNR-20K431 275 | 350 430(387~473) 710 100 6500 182.0 1.0 900
FNR-20K471 300 | 385 470(423~517) 775 100 6500 195.0 1.0 900
FNR-20K511 320 | 410 510(459~561) 840 100 6500 195.0 1.0 800
FNR-20K561 350 | 455 560(504~616) 925 100 6500 195.0 1.0 700
FNR-20K621 385 | 505 620(558~682) 1025 100 6500 195.0 1.0 500
FNR-20K681 420 | 560 680(612~748) 1120 100 6500 208.0 1.0 460
FNR-20K751 460 | 615 750(675~825) 1240 100 6500 227.0 1.0 420
FNR-20K781 485 | 640 780(702~858) 1290 100 6500 234.0 1.0 420
FNR-20K821 510 | 670 820(738~902) 1355 100 6500 247.0 1.0 400
FNR-20K911 550 | 745 910(819~1001) 1500 100 6500 280.0 1.0 350
FNR-20K102 625 | 825 1000(900~1100) 1650 100 6500 299.0 1.0 320
FNR-20K112 680 | 895 1100(990~1210) 1815 100 6500 325.0 1.0 300
FNR-20K182 1000 [ 1465 | 1800(1620~1980)| 2970 100 6500 400.0 1.0 200
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e 20K%& %l] 20K Series

Vol tage(V)

[Ez57E5BHES
ZINC OXIDE VARISTOR

V-I Curve
FNR-20K180 to FNR-20K680
500 Nax - T T
400 Leakage Current Max. Clamping voltage ——
FNR-20K680
300 T T T T T T T T FNR_20K560
1 1 T 1 1 1 1 FNR-20K470
200 FNR—20K390
FNR-20K330
150 F — — — —F t FNR-20K270
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o 4 =
o0
s 00 ——
- S50
CRE
> > -
30
20
15
10 ~
9 T —
% Test current waveform
6 = 10:4‘30 md'i Direct current
| ot — 10 to 10 A:8/20us
5
-6 -5 -4 -3 -2 -1 0 1 2 3 4
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Current (4)
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40 : 10%0 10%:Direct current
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Current (A)
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Test current waveform
ﬂf}o 10,A:Direct current
200 10 to 10 A:8/20us
T T
-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)
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8

Surge Current (A

Surge Current (A)

Surge Current (A

Impluse Lifetime Ratings
FNR-20K180 to FNR-20K680
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o 25KZR JE 45 256K SERIES SPECIFIATION

mwer | L= Voros | ctamping Votage | S4S21E00) " Eneray” | watiage |6, O
P \Voltage (8/20uS) ( 2ms) (Re?erence)
Number

AC DC V1imA Vc P 1 Time

v | W 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 117 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(4569~561) 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 25K=% %l 25K Series

Ex57EshHzES

ZINC OXIDE VARISTOR

V-I Curve
FNR-25K180 to FNR-25K680
500 ax | 1
400 Leakage Current Max. Clamping voltage ﬁcao
300 T T T T T T T T FNR—25K560
= = t = = = = FNR=25K470
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% " i’ Test current waveform
6 -t 10,to 10,A:Direct current
= 100 10'A:8/20us
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10 10 10 10 10 10 10 10 10 10 10
Current (A)
FNR-25K820 to FNR-25K471
Wax e
Leakage Current Max. Clamping voltage
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40 16%0 10 A:Direct current
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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
10 10 10 10 10 10 10 10 10 10 10 10

Current (A)

193

Impluse Lifetime Ratings
FNR-25K180 to FNR-25K680
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o 32K& 5| E gk 32K SERIES SPECIFIATION

= . = SABREE | BEERE
%%%E BYER RARHIEE I\/Iaxin:'unjlg RAREmE | BENE E(%%E)E
. Varistor Maximun H ; Maximum Rated
U 538 & Maximun Voltage - Withstanding Watt (1K Hz)
Part operating e clamping Voltage| g rge Current|  Eneray atage | capacitance
Number Voltage 8ops) | (2ms) (Reference)
AC DC V1imA VC IP 1 Time
VERY V) v | @ ) “ W (PP
FNR-32K470 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 20000 35 1.2 15000
FNR-32K101 60 85 100(90~110) 190 200 20000 49 1.2 13000
FNR-32K121 75 100 120(108~132) 216 200 20000 54 1.2 10000
FNR-32K151 95 125 150(135~165) 270 200 20000 65 1.2 9000
FNR-32K201 130 | 170 200(180~220) 360 200 20000 91 1.2 5500
FNR-32K221 140 | 180 220(198~242) 385 200 20000 117 1.2 5200
FNR-32K241 150 | 200 240(216~264) 395 200 20000 156 1.2 5000
FNR-32K271 175 | 225 270(243~297) 455 200 20000 195 1.2 4200
FNR-32K301 195 | 250 300(270~330) 500 200 20000 200 1.2 4000
FNR-32K331 210 | 275 330(297~363) 550 200 20000 210 1.2 4000
FNR-32K361 230 | 300 360(324~396) 595 200 20000 234 1.2 3500
FNR-32K391 250 | 320 390(351~429) 650 200 20000 286 1.2 3000
FNR-32K431 275 | 350 430(387~473) 710 200 20000 338 1.2 2500
FNR-32K471 300 | 385 470(423~517) 775 200 20000 390 1.2 2500
FNR-32K51 1 320 | 410 510(459~561) 840 200 20000 400 1.2 2400
FNR-32K561 350 | 455 560(504~616) 925 200 20000 410 1.2 2300
FNR-32K621 385 | 505 620(558~682) 1025 200 20000 442 1.2 2200
FNR-32K681 420 | 560 680(612~748) 1120 200 20000 492 1.2 2100
FNR-32K751 460 | 615 750(675~825) 1240 200 20000 559 1.2 2000
FNR-32K781 485 | 640 780(702~858) 1290 200 20000 624 1.2 1900
FNR-32K821 510 | 670 820(738~902) 1355 200 20000 689 1.2 1800
FNR-32K91 1 550 | 745 910(819~1001) | 1500 200 20000 754 1.2 1700
FNR-32K102 625 | 825 | 1000(900~1100) | 1650 200 20000 819 1.2 1000
FNR-32K112 680 | 895 1100(990~1210) 1815 200 20000 910 1.2 1000
FNR-32K182 1000|1465 | 1800(1620~1980)| 2970 200 20000 920 12 800
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ZINC OXIDE VARISTOR

e 32KZ& %l 32K Series

V-I Curve

FNR-32K180 to FNR-32Ké680

500 Yax f f 6000
Clamping v
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— i — ~F# S FNR-32K220 ™N
100 = — ”” FNR-32K180 < N S
s %?} - > > s -~ L0 N
T 60 — | — - W)
2 50 — = > o ™, NN ™N
b 40 ~ : 100 av~‘ \\~~ ..\ N "'-
&) > E
9)
> 20 7 N, N
2 - g XS
T > 7 = = . N
o i > N
77 = ©n ™
R i 1
= = = =
! DA d
8 i
H > Test current waveform
6 > 10 to 10 A:Direct current
St
10 to 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 1o 1000 10000
Current (A) Impulse width (us)
FNR-32K820 to FNR-32K471 FNR-32K820 to FNR-32K471
Wax 20000
Loakage Gurrent Max. Clamping voltage
2000
™
1000 10000 N
900 ) FNR-32K471
P ¥y FNR-32K431
00 g
S (0 —= e T P
600 FNR-32K271 \. 2
T 500 A = g o
& B = - ”
@ 400 = FNR-32K151 |— - 0 0N S
- — = FNR-32K121 c NS
- 300 - — FNR-32K101 | N
g — 22 e nr-32k820 T 100 ™ > ™
-
- — — — = - N
200 > — o o . (o d NS il
== ) 7N
~
150 = g N at
L Ny
n ™~
100 — 1o e R
0
| _—
80
60 e
50 i Test current waveform
40 1080 10%:Direct current
30 10%o0 10'A:8/20us
T — —
-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 dth
Current (A) mpulse width (us)
5000 TNR-32K511 to FNR-32K182 FNR-32K511 to FNR-32K182
h Max. Max. CI . | = 20000
Leakage Gurrent ax. amping vo tage ’ENR’32K1BZ [
4000 i N
= 10000
3000 FNR-
FiE -
ENR-
- 5
. ENR- <
< — i X o R
~ = FNR- ~ 08
% ——— ‘ 2 - v, N
] 7 = <
1000 7 = v N N N
* 900 - N, Si
— g - ™~ D l.\
O 800 P ’,’ 6 6 100 NG
> 0 P — o ~ [ N
7 = —
”: % 07,
600 =2t - NG
777 ] NOSNU S
= 10 =
400 e
300
Test current 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 e 40K SERIES SPECIFIATION

Bxam o BARHUE TARRER | gxpemns | mene | DIESE
N o g A e ';mmun Withstanding Maximum Rated 1K Hz)
FISEIRM operating Voltage denelue Velizere Surge Current (Egemrg;/ Wattage Capacitance
Nupniger Voltage (8/20u8) (Reference)

AC | DC VimA Ve I 1 Time ) W) (PF)

V) 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) Bels 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(504~6186) 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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ZINC OXIDE VARISTOR

e 40KZ%& % 40K Series

V-1 Curve - .
ENR-40K180 to FNR-40K80 Impluse Lifetime Ratings
° FNR-40K180 to FNR-40K680
500 Vax | 1
400 Loakage Current Max. Clamping voltage — 8000
FNR-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
~ 10
g 60 —_— - )] '09‘ N
© 50 - AN
= 40 — ; 100 h AN \
° (9]
> = = NG
= g »
’ ‘- = ”.' = = el INUTHE NN
s P = A N MNLUSNLN
> - > - > - 10
===
9 > >~
§ é,q’ Tost current waveforn
6 — i 10,20 10 Direct current
| 10%0 10'A:8/20us
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 i >
900 e -
800 N 2
S 0 4 O
600 N 1000 oY
@ 500 = N < ™) il -
o i) - NN
M 400 FN - 7 N
- NR-40K121 5 (A NN
—_ FNR-40K101 ] N NN
g 300 FNR-40K820 — bt 100 ™ N \ N
. 3 >
200 9] 1
02, T NS
v ~ 1T B
150 t 5 o N ~
5
100 : i
10
gg —
70 —_—
60
50 o Test current waveform
40 10;%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)
cpqy TNR-40K511 to FNR-40K182 FNR-40K511 to FNR-40K182
5000 Vox, - 40000
Leakage Current Max. Glamping voltage + =, FNR-40K162 ||
4000 T 1 i i
3000 I T 10000 R
ZL SSSE
————— FMRE:OK?B} No -]
2000 — ENR=48k 481 N h
= ENR-40KS5] NN
—— FNR-40K511 | 1000 N N
S — < o =
s — ~ - i .
& 1000 —— = € I ~ S
g 5o == - S O B
3 800 = — e s 100
> > = O — N
700 ~ = = " %=
2 N
== > M 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 EHIERESSEA T E(%%) HOW TO SELECT A VARISTOR(ONLY REFERENCE)
=S

HEBHZER
HTEAERESFENER, BEHERERATERERNEERE, —RAUTAXGEH:
V,=a-v/b-c

A:

aBREBEBHARY, —MKEE 2

VEEERTEHEEFMENER RRARRNEBEE - BRAZTRETEHENT 4146
B EERE, —MEO0.85

cUHHENRERY, —HME0.9

A:Varistor voltage

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

is shown as the following.
Vy=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 #7iE B

BEERGUHNBAERSRBERBERENRLY, FRRENERRBETHEIERRERMERZINEAERE,
EREAZSHEHERHIRE. BEMHRKENEY, EEREEIEERRSOLHEHFRRYMEM—F, AUEER
ERT, BEEE[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

C:EEEHARERE

D EZHRREIEEERFEESEESAAFERAEEMOINT. MREBEEE, T EEGFEREL. EiK,
2) AFRWREEAE( L HRBR, FRERBOEEUREMNRY, EBESENWEHEMHE.

3) RBHIKX/NEREER, RHLAEEEN LB RBEHEGEEB R, F7E0 KN 2 EEEE B R4

REERKG. 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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ZINC OXIDE VARISTOR

MODEL MODEL MODEL MODEL MODEL FTERE
NUMBER NUMBER NUMBER NUMBER NUMBER Recommended
Applications
5mm 7mm 10mm 14mm 20mm
FNR-05K180 | FNR-07 K180 | FNR-10K180 | FNR-14K180 | FNR-20K180 | = Protection ofvarious
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

- TREEENR, EmESY O
TR

CREBES

-DC 48V T itk B, . %

FNR -05 K680 | FNR -07 K680 | FNR-10K680 | FNR-14 K680 | FNR-20K680 | * # EHHl
- BENEE
FNR -05 K820 | FNR -07 K820 | FNR-10K820 | FNR-14K820 | FNR-20K820 | . Telephone. Communication
line (DC 48V)
FNR-05K101 | FNR-07 K101 | FNR-10K101 | FNR-14 K101 | FNR-20K101 | - E5#H: DC48Vi@ s @&
FNR-05K121 | FNR-07 K121 | FNR-10K121 | FNR-14K121 | FNR-20 K121
FNR-05 K151 | FNR-07 K151 | FNR-10K151 | FNR-14 K151 | FNR-20 K151
FNR-05K181 | FNR-07 K181 | FNR-10K181 | FNR-14K181 | FNR-20 K181 ;JAC10§>V Line-Line Applications
apan
. ==
FNR-05 K201 | FNR-07 K201 | FNR-10K201 | FNR-14 K201 | FNR-20 K201 FFAC 100VERREZ B (B %)
FNR-05 K221 | FNR-07 K221 | FNR-10K221 | FNR-14 K221 | FNR-20 K221
FNR-05 K241 | FNR-07 K241 | FNR-10K241 | FNR-14 K241 | FNR-20K241 | . AC 100V to 120V, Line-Line
Applications (Japan.,u.s.,Canada)
FNR -05 K271 | FNR-07 K271 | FNR-10K271 | FNR-14K271 | FNR-20K271 | - HFAC100V. 120VERZ 2K
( BA&, XE, mEX%)
FNR -05 K301 | FNR-07 K801 | FNR-10K301 | FNR-14 K301 | FNR-20 K301
FNR -05 K331 | FNR-07 K331 | FNR-10K331 | FNR-14K331 | FNR-20K331 | - Telephone Line Application
(250V Insulation Resistance
FNR-05K361 | FNR-07 K361 | FNR-10K361 | FNR-14 K361 | FNR-20K361 | TestApplicable)
- BT EREM250VAE SRR .
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
- Ac100 to 2207 iE 52 ¥ i fE /3
- 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 E 48 fE
FNR-07 K681 FNR-10 K681 FNR-14 K681 FNR-20 K681 | ( #m. FPEE'}Z%)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
BRI EER.
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 E R & 3 R FE A
- AC 480V, Line-Line
FNR-10K102 | FNR-14K102 | FNR-20K102 | 5.0 Applications
AC 480V EiR#&E &R
FNR-10 K112 FNR-14 K112 FNR-20 K112 B I 4 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 (RI %L B H(SELECT OF FUSE in conformity to FNR Varistor):

¥ FMEHEMEAXNESIEHARE (If conform with diameter):

Part Number FNRO5K series FNRO7K series FNR10K series FNR14K series FNR20K 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

o I BETEH £ Storage methods

THRUGVERFESER, BE. BEEMUERENEERN; REAREN, EENEENEHERE
WIEMBIMTEK: BE: 5~-30C; tHEHRE: 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

o ERMFIERAR S % ELECTRICAL PERFORMANCE TEST

BRI

BE.5C~35C,

BE 45%~85%

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

EH Bl 7 % 312
Iltem Test method Performance
EREYER TERE ITT.1I$1¢(DC TMAE ¢SERBDC 0. 1TMA)THI W i B EE
) mﬁsffa‘—‘;ﬁrﬁi% 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 AL g LS LR B L o £ BB U R A FO8V)RAF40uA
Loakage R o B (B B B RN F82V)R A F13uA
The direct current flowing from the Varistor at 0.83V,,
current V<B8V: <40uA  V>82V:il <13uA
PR i & B E8/20u SEHTHMAEERE B EMHEE ML ERIEE. SEBHESNER
Clamping The maximum voltage between two terminals with the ) o
Voltage specified standard impulse current(8/20 u S) applied. Please see electrical characteristics
BABRAR HEmM1R8/20 s ERBRERT, BEHERBEENS L RE A R
v . +10% A AR A ERE. B E B EAE £ 10%H.
axrrpenat The maximum peak current within the varistor voltage No visible damage:;
eurre change rate of £ 10%, when a single standard impulse of “10%<AV/N<10%
8/20 usis applied.
B B i B AN R2MSHI 7K, RS TEIR TR B L A = 10%LL Py s A ] RIB 1
R 3tk EHE RS %% 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

coefficient of
varistor Voltage

temperature.

BEESE
Capacitance

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

FEEHESERE

Please see electrical characteristics

Voltage proof

2500VAC
51 i i B2 S0 A Imin.

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

E3GH

B3R SMRETWRES; EERE2FIRIM.

Requirement:
No visible damage;
No breakdown or flashover.

BB {&#: 500VDC
Insulation - ~ 100 Mo
resistance Condition:500VDC

BEEw #8/20u SEF TEH B HEMBERKEER109%, BFRE10s =k, 9|\giﬁ—fﬁ;ﬁ1g

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

BES{LE7E + 10%K.
FieqwrementNo visible damage;
-10%< AV/V<10%
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o HEMIMESEEIZX MACHINE CHARACTERISTIC TEST

=

5| w52 B
Lead terminal
tensilestrength

ARAERARRE
&4 #H: $0.6, 0.8mm: 10N, ¢1.0mm:20N; 10+10S
@i, $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: EUWRERS.

Requirement:No visible damage

CIPCYE
Solder ability

&4 SLEBRTD, AL

E1RiE. BEZA#E2+: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

EXK: BBE2SARSE.

Requirement:Uniformly tinned in 2s.

A A

The sign of
melted-resistant
solvent

& 70%91.1.2=26, 1.2. 282 R MM ERENREY; =&,
RiEOMIn; ABAEMALER A @ &EENR, #10Kk; BEREE: 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

=R BEEM.
EHEBEZEMAE £5%

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

i 1R = 3

Resistance to
soldering heaT

f&iE: B0 AX;
IRk, 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

BHEBRZUE £5%
mER <20 uAREER <40pA)

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

& EFZR;

10Hz~55Hz~10Hz
—RIFHEEFRE: 1 min

#R1E: 0.75mm 298m/s’ (BRE /&)

B3R B RIES

IRE MEFAm, H6h, BHEBELEL 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&tE: 390m/S° 6ms 2K: RARAE
== Z [+

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

3 Direction, total 4000 times.

Requirement:No visible damage

-5%< AV/NV<5%
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ZINC OXIDE VARISTOR

o smiEm 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 REBAERARARE £
B1%: 6A: -40+2C;
0B:85+27C;
T1:30min t2:2min~3min Ek. EAWREE
BRI L BERXH: R EBHEBELE £5%
?apid chtange of | Condition:0A; -40+2C; Requirement:No visible damage
emperature 0B: 85+2C: -5%< AV/V<5%
T1:30min t2:2mMin~3min
Cycle times:5
f&1:. 85+£2C
MMEE: SREETEEREE
EEAN: EE o .
Ek: B RES. EEEW
FI%8 & BRI 500N - 'ﬁm
ARAN #EBURAEA: 1000h R

Requirement:No visible damage,
and legible marking;

-10%< AV/N<10%

SiREE
Endurance at
upper category

temperature

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

ER: EWRES
BHEBEZEMAER £5%

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

RIZIEF

Climatic
sequence

&#: T#: 85+2C, 16h
fBERig#: Db, —{E{ER, 24h,55C#;
{Kig: -40+3C, 2h
fAEZRig#: Db, —{E{ER, 24h,55C#;
Condition: Dry and heat:85+2C, 16h
Low temperature -40+3C, 2h
Circular wet and heat:Db,a cycle,24h,55C level;

=K. EWRES
EHEBEZEEE £5%

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

Steady state and
damp heat

&%: BE: 40£2C; EBE: 90~95%
—¥ERAENERE, S—FERENTKEFEEREBEMNLL
BRI 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 EERBHE!

BEMIEE, ERBEEREGRETHE -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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o BH AL BR Fire hazard testing

EHH RRAERAARE =R
LA . okt . =E Al
it iﬁg%‘ﬂ@fﬂﬁ@{ﬁmm Zok: BIEHE: F—k. FRTEIA15s;
ﬁﬁﬂﬂﬂiﬁ%ﬂ#ﬁaﬁ: 15s FEZRABIBI0s; HEYARS|MBEK
RE: 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 EEEEM 4 Derating Curve o IEHHEEF Peak Pulse Current Test Waveform

LUT=105

w : 100

2100 . o

g \ > 90

O 80 \ g

w Y

5 \ g

T 60 8

0 \ 2 s0

o) 4]

= 40 =

it 2

2 20 g

i \ >

o : .
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[Ez57E5BHES
ZINC OXIDE VARISTOR

s BHEEM
BHEFJNERREUHSBASE, SEEXRYEREE, SATHERE. SHEMESTRAMERT,
ATEXEHESRERFAECERNS Bgﬂ)&l&ﬁﬁﬁﬁ’lﬂgﬁﬁo

High-energy series is designed for higher peak current rating, higher repetitive surge
ratings, high combination pulse rating or higher repetitive surge ratings, higher energy
absorption capability, is primarily intended for use in applications requiring high peak
surge current ratings and high energy absorption capability.

o E &k Specifications

RABRESE RAEEHRESE s e
EHEE Maximum Maximum Peak RARERT &
758 % 51 Varistor Withstanding Current(8/20 u S, Maximum
Part Voltage Surge Current combination Egergy
Series (8/20uS) pulse ) ( 2ms)
V., 1 Time 2Time 10 Times 156 Times J
V) (KA) (KA) (KA) A) )
05K 18~68 0.2 0.1 0.025 ——
05K 82~560 0.8 0.4 0.1 -
07K 18~68 05 0.25 0.05 ——
07K 82~680 1.8 1.2 0.6 __

BRERZR
10K 82~1100 3.5 2.5 0.5~1 4.0KV/2.0KA 1.3 times
14K 18-68 > : 0.35 _ in comparison

with the
14K 82~1100 6.5/8 4.5 1~3 6.0KV/3.0KA
general series
20K 18~68 4 5 0.8 ——
20K 82~750 10 6.5 3~5 6.0KV/3.0KA
20K 820~1100 10 6.5 3~56 8.0KV/4.0KA

F: VRN SHEBRARINER 2 FHRLEMENFRESH.
Note: 1. Specijfications not listed are the same as the general series; 2.Please contact the engineer to
get and determine the specjfications.

s STEREEM

TEREFELI2C, BRATHESEILENSES.
Operating temperature up to 125C(ambient),
high temperature.

itis designed for the applications requiring

EpEfE 4 Derating Curve
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