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ZINC OXIDE VARISTOR

EUNEUHETIEERFENFEREFRHETY, HERERENEBRHNMEMEEHEN, HTERE

HEBSX TR, BIEEERH R RIERILEE

Are non-linear resistors utilize a semiconductor electronic ceramic element mainly composed of Zinc Oxide
and its resistors change as a function of the applied voltage .It’ s called Varistor or Transient surge absorbers

o i FEATURES

* BE#HER (18V~1.8KV) Widely voltage range 18V~1.8KV

* RIEERER (<25n9) Fast response to the rapidly increase Voltage(< 25ns)
* JERRMIEEIK Excellent non-linearity voltage

*  JEAR M Symmetric V-I characteristics

* J@imEA(2000A/CM?) Great withstanding surge current (2000A/cm?)

* JEER No follow-on current

* BEWR Long life

e FT&HFX HOW TO ORDER

F NR 05 K 180 T
BEGH = . . REFRE AR
Fenghua Advanced FaEiEmE ERE&Mmm) Tolerance Eﬁ’;}i(w Packing code
technology (holding) Non-—Linear Slemei K [10% Varistor rypn
Eehmelegy ineleling Resistor Diameter M | 220% Voltage B Bulk
Co 1td
05 5 180=18x10° T | MmEmask
5 = 181=18x10" Tape & Reel
10 10 182=18x10?
14 14
20 20

o 4 CHARACTERISTICS

HifE TEE +tHE
pre breakdown nomal operating upturn
region region region
—— pe———ple
107 E
" L P =107 0cm
10°

EEVOLTAGE(V)

10
10°10710°10°10“10°102%10" 1 10 10* 10* 10* 10°

ExCurrent(A)

Fig1
Voltage Current Characteristic
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o B|4E4ERI LEAD STYLE

Ex g7

BHZ3

ZINC OXIDE VARISTOR

Fig.A Fig.B
K5 ot
Code Configuration
T + §4.8Max
A
3..0max
A R EM straight long 10.0Min  ed |y 4.8+1.0
v
B 5ME 45 Outside Crimped short -y
Fig.E
C FEHEH Vertical Crimped Fig.D
D B 45 straight short
i A A
A . 4.8Min
E SpE R B Outside Crimped Long —
3.0Max 10.0Min
F R &G Inside Crimped short v ||+ 4_;zsol

o AEAXREE QUANTITY& MEASURE

Fig.C

-

¢4A8Max

Fig.F

4.8Max

A
4.5+£1.0

y
A 4

#E Quantity/# 44 Plastic bag
gty Tape
A.E B.FE

05K 500 1000PCS 2500PCS
07K 500 1000PCS 1500PCS
10K 500 500PCS 1000PCS
14K 150 500PCS 1000PCS
20K 100 300PCS 500PCS
25K 50 200PCS
32K 50
40K 25
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A mES

o R~ DIMENSION
4 :

11

TEE Thickness (max) (B{Unit:mm)

Jmax

10min
BA(Uint) tmm

R A B d ©
Part
Code | MAX MAX
05K 75 10 0.6+0.05 541
07K 95 14 0.6+0.05 541
10K 14 19 0.8+0.05 7541

14K 17.5 20/22 0.8+0.05 7.5+1

20K 24 28/30 1.0£0.05 1041
25K 30 33 1.56+0.05 1541
32K 38 43 1.6£0.05 1841
40K 48 52 1.540.05 18+1

B

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

180 4.5 4.5 4.6 4.6 4.6

220 4.6 4.6 4.7 4.7 4.9

270 4.7 4.7 4.8 4.8 5.0

330 4.9 4.9 5.0 5.0 5.2

390 4.8 4.8 5.3 5.3 5.5

470 4.9 4.9 5.4 5.4 5.6

560 5.0 5.0 5.5 5.5 5.7

680 5.2 5.2 5.6 5.6 5.8

820 4.1 41 4.7 4.7 4.9

101 4.3 4.3 4.9 4.9 5.1

121 4.5 4.5 5.1 5.1 5.3

151 4.8 4.8 5.4 5.4 5.6

181 4.3 4.3 5.0 5.0 5.2

201 4.4 4.4 5.0 5.0 5.2 5.4 5.6 5.6
221 4.5 4.5 5.0 5.0 5.3 5.5 5.7 5.7
241 4.6 4.6 5.2 5.2 5.4 5.6 5.8 5.8
271 4.9 4.9 5.4 5.4 5.6 5.8 6.0 6.0
301 5.0 5.0 5.5 5.8 5.7 5.9 6.1 6.1
331 5.1 5.1 5.8 5.8 6.0 6.1 6.3 6.3
361 5.2 5.2 6.0 6.0 6.2 6.4 6.6 6.6
391 5.4 5.4 6.2 6.2 6.4 6.6 6.8 6.8
431 5.7 5.7 6.5 6.5 6.7 6.9 71 71
471 6.0 6.0 6.8 6.8 7.0 7.2 7.4 7.4
511 6.0 6.0 6.8 6.8 7.0 7.2 7.4 7.4
561 6.0 6.0 6.8 6.8 7.0 7.2 7.9 7.9
621 71 7.3 7.3 7.8 8.0 8.2 8.2
681 7.3 7.6 7.6 7.8 8.0 8.2 8.2
751 8.0 8.0 8.2 8.4 8.6 8.6
781 8.1 8.1 8.3 8.5 8.7 8.7
821 8.3 8.3 8.5 8.7 8.9 8.9
911 8.8 8.8 9.0 9.2 9.4 9.4
102 9.3 9.3 €.5 9.7 9.9 9.9
112 9.9 9.9 10.1 | 10.3 | 10.5 | 10.5
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[Ez57E5BHES
ZINC OXIDE VARISTOR

o REREE M TAPING SPECIFICATION

44—
P2
<_><—>P Do
—
M\
T S—h
I G I s EI
2| | ol Mol ol e ik =
HI I A L
Tt Tt
= RN}
P —p | — P <
<_0>| F P1 ¢DO
W:
B {IUnit:mm
SEes ® ®7 @1 14
Symbol ° °
#D 7.0Max 9.0Max 14.0Max 17.0Max
4d 0.6+0.05 0.6+0.05 0.8+0.05 0.8+0.05
P 12.7£1.0 12.74£1.0 15.0+1.0 30.0+1.0
Po 12.7+1.0 12.7+1.0 15.0+1.0 15.0+1.0
P, 3.85+0.70 3.85+0.70 3.75+0.70 3.85+0.70
=8 6.35+1.30 6.35+1.30 7.5+1.30 7.5+1.30
@D, 4.0+0.2 4.0+0.2 4.0+0.2 4.040.2
W 18+1.0 18+1.0 18+1.0 18+1.0
W, 12.5 MIN 12.5 MIN 12.5 MIN 12.5MIN
W, 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
H 20 20 20 20
H, 16.0+1.0 16.0+1.0 16.0+1.0 16.0+1.0
Ah 0+2.0 0+2.0 0+2.01 0+2.01
t 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
F 5.0+1.0 5.0+1.0 7.5+1.0 7.541.0
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A mES

o SKZRJIE Mg SERIES SPECIFIATION

Maximun Varistor - Withstanding (1K Hz)
FIGEIE R operating \oltage deralug velizgs Surge Current (Egﬁ’:g/ V\Taattzge Capacitance
Part \oltage 8/20uS) (Reference)
Number

AC DC VO.1TmA Ve 1P 1 Time ) w ©n

NV | (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 (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 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 200 | 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 | 415 510 (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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[Ez57E5BHES
ZINC OXIDE VARISTOR

e 5KZ %l Series

Voltage (V)

Voltage (V)

V-I Curve

FNR-5K180 to FNR-5K680

400 n I
ax. M Clamping voltage i
300 | Leakage Current ax. ping € FNR75K(I580
] FNR-5K560
200 | FNR-5K470
FNR-5K390
150 FNR-5K330
FNR-5K270
100 FNR-5K220
gﬁ L FRR=EKTE0
60
50
40
30
20 =
15 f
10
9
8
7
6 Test current waveform
5 10%0 10°A:Direct curren
4 10 to 10°A:8/20us
-6 -5 -4 -3 -2 -1 0 1 2 3
10 10 10 10 10 10 10 10 10 10
Current(A)
FNR-5K820 to FNR-5K561
Max. . !
Leakage Current Max. Clamping voltage I
200 T FNR-5K56 1—]
T FNR-5K511|——
100 ! e —
FNR— —
NR— —
NR— —
900 FNR-5K301{—
§88 NR-5K27 1}——
FNR— 41—
600 R SKZ4 L
500 FNR=5K201}——+
400 !
BB —
300 FNR-5K820—]
200 -
150
100
90
80
70
60
50 Test current waveform —
40 10_6to 10_4A:Direct current [—
30 f 10 40 10*A:8/20us —
L I I I I I
-6 -5 -4 - - -1 0 1 2 3
10 10 10 10 10 10 10 10 10 10 1

Current(A)

189

Surge Current (A)

Surge Current (A)

o ooco

Impluse Lifetime Ratings

(2 time:5 minutes internal

up to 10 times 2 minutes internal

up to 10° times 10 seconds internal)

FNR-5K180 to FNR-5K680

100 T =
50 :FF
0
0
0 Q\: 7
NN LN
0 ; N > I
\ o
0, N
N 24 N
ZANN,
N PN
105\ ~i N ‘\ m
5 N N
4 N
3 O8N
2 N
1
20 100 1000 10000
Impulse width (us)
FNR-5K820 to FNR-5K561
400 =
300 ==
200 NH
N
100 Q \
50 Ve
40 \ \:)‘\‘
30 Ag A
20 A
\“
10 2
AN
SHELANAN R
WA NN
3 = “\
2 \‘
1
0.5
0.4
0.3
0.2
0.1
20 100 1000 10000

Impulse width (us)



A mES

o 7TKZ&R %I E g SERIES SPECIFIATION

RUgEIA K g/lpagr';gzg xglrtlzg)er clamping Voltage &\\ﬁ Ltg:tgr;(:rlggt Energy Rated (1K Hz)
ot Voltage @rous) | (2mS) | Watiage \DRPactence
AC DC VO.1mA Ve P 1 Time ) W) (PF)
~ | v (V) V) (A) (A)
FNR-07K180 11 14 18(16.2~19.8) 36 3 250 0.9 0.02 3500
FNR-07K220 14 18 22(19.8~24.2) 43 3 250 1.1 0.02 2800
FNR-07K270 17 22 27(24.3~29.7) 53 3 250 1.4 0.02 2000
FNR-07K330 20 26 33(29.7~36.3) 65 3 250 1.7 0.02 1500
FNR-07K390 25 31 39(35.1~42.9) 77 3 250 2.1 0.02 1350
FNR-07K470 30 38 47(42.3~51.7) 93 3 250 2.5 0.02 1150
FNR-07K560 35 45 56(50.4~61.6) 110 3 250 3.1 0.02 950
FNR-07K680 40 56 68(61.2~74.8) 135 3 250 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 200 | 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 | 415 510(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 | 561 680(612~748) 1120 10 1200 26.0 0.25 75
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e 7KZ %l Series

Voltage (V)

Voltage (V)

Ex57EshHzES

ZINC OXIDE VARISTOR

V-1 Curve

FNR-7K180 to FNR-7K680

Impluse Lifetime Ratings

(2 ti

me:5 minutes internal

up to 10 times 2 minutes internal

up to 10° times 10 seconds internal)

FNR-7K180 to FNR-7K680

400 Max.
Leakage Current Max.Clamping voltage 300 E-‘
300
200
I — FNR-7K680
200 | FNR-7K560 100 A\
N 7
150 — 2 FIR-TKaT0 50 N
FNR-7K390 0 N \
100 FNR-7K330 30 N
88 P22 FNR-TK270 NN <
FNR-7K220 H
70 FNR=7K180 20 % TN f
60 " 0 N /e \‘
50 = NN 2D N
= °
40 2NN N
! E 2 NN
30 = g s
/£ 5 2
s k|
20 1
i (o]
- oo
15 5 os
0.4
10 0.3
9 0.2
8
7 0.1
6 Test current waveform
5 10:6120 1074A:Direct current
4 10 to 10 A:8/20us
- -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 10000
Current(A) Impulse width (us)
FNR-7K820 to FNR-7K681 FNR-7K820 to FNR-7k681
Max. ) = 2000
Leakage Current Max. Clamping voltage — 1000
200 I FNR-Tkaa] —1 1
1o =7} | E=I
FNR-7K471 —— 300 Q '\
FNR-7K431 ——| 200 [N\
FNR-7K391 — \\
tEaES AN,
900 —r FNR-7K301 — 100 =
o et =5 RN
500 Lt e 2
- — Q
FNR-7K181 — ] 30 v
400 FNR-7K151 ——] N 0:\\
FR- 7101 —H = 20 NI YZEARN
300 FNR-7K820 ——| = NR2NN
— 2 10 A N NN
7~ N
200 7 & “\
> 4 o 5 N
S 4
)
3
&
g 2 N
A N
100 N
90 !
80
70
60
50 Test current waveform
40 10%0 104 :Direct curren
30 | 10 to 10'A:8/20us
L I T I I 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 20 100 1000 10000
Current(A) Impulse width (us)
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A mES

o 1TOKZ 5 E 48 SERIES SPECIFIATION

Maximun Varistor ; Withstanding (1k Hz)
ﬁ;ﬁﬁﬁ operating Voltage ekmiging veliEee Surge Current (Eg;rgg/ V\?aat't(zge Capacitancd
Number Voltage (8/20uS) (Reference)

AC | DC VO.1mA Ve IP 1Time

V) V) V) (V) (A) (A) ) ) P

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(85.1~42.9) 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 Els) 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 200 | 250 300(270~330) 500 25 2500 8580 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) 525 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 318 | 415 510(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 10K%& 3%l Series

V-I Curve

FNR-10K180 to FNR-10K680

[Ez57E5BHES
ZINC OXIDE VARISTOR

Impluse Lifetime Ratings

FNR-10K180 to FNR-10K680

500 Max _ T T 500
400 Leakage Current Max.Clamping voltage 1 200
FNR-10K680 300
w0 = I _L® g FNR-10K560
— FNR-10K4 200
200 FNR-10K39) 100 4
FNR-10K3 N
150 FNR-10K2 50 f
. FNR—10K220 e o,
> 100 FNR-10K180 [
< i i
2 === 2w 2 =
> a— 2 N
o 60 = = 72 AN N
B 50 = " ‘0 N
S » — e E 5
> e S .
30 :
o
" i e = w 2
20 7 — - = 5o
> - >
2 %1 w2
15 #F T o5
== ==
10 5 ”
9 > >
% " i Test current waveform
6 | i 10 to 10 A:Direct current
-~ i 10%0 16'A:8/20us
5 | 1 T — T
-6 -5 -4 -3 -2 .l 0 1 2 3
10 10 10 10 10 10 10 10 10 10 20 100 1000 10000
CurrentA( Impulse width (us)
FNR-10K820 to FNR-10K471 FNR10K820 to FNR-10K471
Lo rent Max. Glamping vol tage S=======x 3000
[ T 2000
2000 T —F 1 FNR-10K471
- I FNR-10K431 1000 I
T _FNR-10K391
200" : “pese 1
J00 =FNR-10K301 500 \
800 FNR-10K271 .
100 a1
FNR-10K201 300
600 FNR-10KT81 7l
= 500 FNR-10K151 200 N
5 ~
~ FNR-10K121 < 100 /g
g)o 400 FNR-10K101 ~ -
[ss] ™ o )_FNR-10K820 +* 50 -
300 == 7 s S w0 N
o 1 t > > - 30
= 200 r 2 5 2
S 3
10
150 g
= S
. El
100 > 0 )
90 3
80 A —o 2
70 P
60
50 " Test current waveform 1
40 1 10 to 10°A:Direct current
30 i 10to 10 A:8/20us
-6 -5 -4 -3 -2 -1 0 2 3 4 5
10 10 10 10 10 10 10 10 10 10 10 10 20 100 1000 10000
CurrentA( Impulse width (us)
FNR-10K511 to FNR-10K112 ENR10K511to FNR=10K112
5000
=== —oT=1|
1000 Leak:::clnr”t Max. Clamping voltage ;gzz =
T T T T T T T T 1000
1 1 I 1 1 1 1 I
3000 FNR-10K112 —F— 500
i N
= E — — — — — — — EHR:‘O%E b
> 2000 f — — — — — — FNR-10K75 300
b FNR-10K68 ~ 200 0 H
e — e 2 N
g : : FNR-10K5 1 ~ 00 fa
1000 — ;i — e = N -
50 '
o o ——— AL e w0 N NOR Y
= 800 &~ 30 Q
700 = P 3
600 = o 10
= B e 00
500 " — ——t 5:-; \ N
w
400 4
> _a > 3
- 2
300
Test current waveform !
| 10,t0 10,A:Direct current
200 | 10'to 10 A:8/20us
-6 -5 -4 -3 -2 -1 3 f 2 a
10 10 10 10 10 10 10 10 10 10 10 10 20 100 1000 10000

Currentd)
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A mES

o 14K&R | E Mgt SERIES SPECIFIATION

=1 2y B iAo = S R—1
. Maximun Varistor - Withstanding (1K Hz)
Eﬁgﬁ*ﬁ’l‘ﬁ operating Voltage SIERMRING) VEEgE Surge Current Energy V\I/? attgd Capacitance
ot Voltage @®rous) | (2M) L
AC | DC VO.1mA \%¢ 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(108~220) 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 200 | 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 318 | 415 510(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(585~682) 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(738~903 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 14KZ% %l Series

500

V-I Curve

FNR-14K180 to FNR-14K680

Ex57EshHzES

ZINC OXIDE VARISTOR

Max T T
400 Leakage Current Max. Clamping voltage T I
FNR-14K680
300 FZ oA FNR-14K
FNR-14K47
200 — P -NR-14K390
PP —PTFNR-14K330
150 = " [FNR-14K27
PENR-14K220
100 FNR-14K1
fa 38 - — .
=7 =
60
%50 — i
+ —® i t
=  a—— —
o 40 7 ?
= 30 i e
= |
- = S
2 5 —
~ =
" - P2
> > i—
— =
50 > —
3 > - " i
g " i Test current waveform
6 —* 1040 10/A:Direct current
S i 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 (4)
FNR-14K820 to FNR-14K471
Wax -
Leakage Gurrent Max.Clamping voltage
2000 = :
e —— — ! e S ! o
1T 1T T 1T 1T 1T 1T 1 1 FNR-14K471
1000 = = ! = = = = ! A
e Hige
800 FNR-14K331
= 100k = = = = PR 14K271
Z 600 FNR-14K241
500 ENR-14K221
5} : FNR-14K201
0 : NR-14KT81
S 400 FNR-14K151
FNR-14K121
: 300 FNR-14K101
o FNR-14K820
= 200
150 5 —
o
100 >
90
80 =
70 "
60
50 Test current waveform
10 ¥ Iﬂ:atn |0;A.D\rect current
30 i 10to 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
Currentd)
FNR-14K511 to FNR-14K182
5000
"
1000 Leakage Current Max. Glamping voltage FNR-14K162 =
T T T T T T T T T
3000 — — I — — — — 1
- E T—T ) — T
= 2000
~
) + t
B0 L FNR-14K511
]
~ 1000
'—o' 900
= 800
700 =
600
500
400
==
Test current waveform
16%0 10 h:Direct current
200 10 %o 10'A:8/20us
-6 -5 -4 -3 -2 -1 0 1 2 3 5
10 10 10 10 10 10 10 10 10 10 10

Currentf)
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Surge Current (A)

Surge Current (A)

Surge Current (A)

5000
4000
3000
2000

1000
600

100
80
60
40
30
20

10

Nws o

N s oo

Impluse Lifetime Ratings
FNR-14K180 to FNR-14K680
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20 100 1000 1000
Impulse width  (us)
FNR14K820 to FNR-14K471
A
N
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N
\ 0 \
= . H
o NN
20 100 1000 10000
Impulse width (us)
FNR14K511to FNR-14K182
T
(79
N N
NN, SN
— -
A O N
7 A U
20 100 1000 10000
Impulse width (us)



A mES

o 20K& 7| E gt SERIES SPECIFIATION

Bain - BARWEE | UOUOER | gipamm| mAns | pann

Maximun Varistor M§X|mun Withstanding MBIV hE GK Hz)

operating \Voltage Sl velzee Surge Current Egergy V\?e?ttgde Capacitance

ﬁ!fgﬁ*ﬁ \oltage (8/20uS) C2m) g (Reference)
Number

AC | DC VO.1TmA Ve P 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(108~220) 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 200 | 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 318 | 415 510(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(585~682) 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(738~903 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 Series

Voltage (V)

V-I Curve

FNR-20K180 to FNR-20K680

Ex57EshHzES

ZINC OXIDE VARISTOR

500 o i i
400 Leakage Current Max. Clamping voltage ——
FNR-20K680
300 T T T T T T T T FNR_20K560
11 11 1 1 1 1 1 11 1 FNR-20K470
200 FNR-20K390
FNR-20K330
150 ¢ — — — —F t FNR-20K270
; | — — — — FNR-20K220
Z 100 FNR-20K180.
o 40 =
o 10
60
@ >
o 50
—
O 40
= 5
30
20
15
10 ~
9 T —
% Test current waveform
6 | e 10 %0 10"1 Direct current
| i — 10 to 10 A:8/20us
5
-6 -5 -4 -3 -2 -1 | 2 3 4
10 10 10 10 10 10 10 10 10 10 10
Current (A)
FNR-20K820 to FNR-20K471
Wax ---H-H . -L.LI_L’A
Leakage Current Max. Clamping voltage
B = e = = !
1000 = = 1 = = 1
900 FNR-20K471 =
FNR-20K43 1
800 FNR-20K391
~ 700 e e i — = FR-20K381
= 600 -
~ = - ENR-50K541
© 500 —+ . ENR-20K221
— FNR-20K201
00 ENR-20KT81
< 400 FNR-20K151
+ - NR-20K121
— 300 FNR-20K101
o NR-20K820
= a0 = ! ! £
150 T — —
L —— —F
— = =
—
10 —_—=———
90 ;
80 ” i — e
70 -
60 =
50 Test current waveform
40 : 16%0 10%:Direct current
30 t 10%0 10%A:8/20us
- 5 -4 -3 -2 -1 o i 2 3 4 5
10 10 10 10 10 10 10 10 10 10 10 10
Current (A)
FNR-20K511 to FNR-20K182
5000 T
Max. Max. Clampi Itage
Leakage Current ax. amping vo g } FNR-20K182 FH
4000 T
1
3000 — P FNR-20K112
77 ENR-50K001
= ENR-20k 781
2000 ENR-20K43 1
== ENR-20K 36 ]
- FNR-20K511
= .
=
=
i ——
1000 > =
900 —
800 “:;' A-f::
=
——
700 Af:; ~ —
>
i
600 > 7
=7 7
77
500 9 —
400 -
>
300 i
Test current waveform
10°%0 16%A:Direct current
200 10 to 10 A:8/20us
T
-6 -5 - -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)

Impluse Lifetime Ratings

FNR-20K180 to FNR-20K680
2000
400
300
N
200
100 ‘:‘ N 4
NN
50 ),
40
30 0
20 "3 W
10 75
5
4
3
2
1
0.5
20 100 1000 10000
Impulse width (us)
FNR-20K820 to FNR-20K471
5000
5000 ¢ =
4000 |
3000
2000
1000 .,
600 4] -
400
0 N
g 2\
o LN NN
80
60 >
40 h
o
20 > S\ N
~ R
10
5
n
3
2
20 100 1000 10000

M wao

Impulse width (us)

FNR-20K511 to FNR-20K182

£/
Yy

20

100 1000
Impulse width(us)

10000



A mES

o 25K&R %I E]

g€ SERIES SPECIFIATION

Rk - BARMEE | TOUER | gagame | mipe | PraoR
L : Maximun X : Maximum I =
RISER aximun Varistor clamping Voltage Withstanding Energy Rated (1K Hz)
Part operating \oltage Surge Current| Wattage |Capacitance
\oltage (8/20uS) () < (Reference)
Number

AC DC VO.1TmA Ve 1P 1 Time

™ | W V) V) A) (A) ) W) (PF)
FNR-25K470 30 38 47(42.3~51.7) 89 40 2500 15 1.0 10000
FNR-25K560 35 | 45 56(50.4~61.6) 106 40 2500 21 1.0 8000
FNR-25K680 40 | 56 68(61.2~74.8) 129 40 2500 23 1.0 7000
FNR-25K820 50 | 65 82(73.8~90.2) 156 200 10000 35 1.0 6000
FNR-25K101 60 | 85 100(90~110) 190 200 10000 32 1.0 5000
FNR-25K121 75 100 120(108~132) 216 200 10000 36 1.0 4000
FNR-25K151 95 | 125 150(135~165) 270 200 10000 39 1.0 3000
FNR-25K201 130 | 170 200(180~220) 360 200 10000 45 1.0 2400
FNR-25K221 140 | 180 220(198~242) 385 200 10000 52 1.0 2200
FNR-25K241 150 | 200 240(216~264) 420 200 10000 78 1.0 2000
FNR-25K271 175 | 225 270(243~297) 473 200 10000 117 1.0 1700
FNR-25K301 200 | 250 300(270~330) 500 200 10000 130 1.0 1500
FNR-25K331 210 275 330(297~363) 550 200 10000 140 1.0 1400
FNR-25K361 230 | 300 360(324~396) 595 200 10000 156 1.0 1400
FNR-25K391 250 | 320 390(351~429) 650 200 10000 195 1.0 1200
FNR-25K431 275 | 350 430(387~473) 710 200 10000 234 1.0 1100
FNR-25K471 300 | 385 470(423~517) 775 200 10000 286 1.0 1000
FNR-25K511 318 | 415 510(459~561) 840 200 10000 290 1.0 900
FNR-25K561 350 | 455 560(504~616) 925 200 10000 300 1.0 850
FNR-25K621 385 | 505 620(558~682) | 1025 200 10000 338 1.0 800
FNR-25K681 420 | 560 680(612~748) | 1120 200 10000 390 1.0 1200
FNR-25K751 460 | 615 750(675~825) | 1240 | 200 10000 455 1.0 1100
FNR-25K781 485 | 640 780(702~858) | 1290 200 10000 481 1.0 1050
FNR-25K821 510 | 670 820(738~902) 1355 200 10000 520 1.0 1000
FNR-25K911 550 | 745 910(819~1001) | 1500 200 10000 546 1.0 900
FNR-25K102 625 | 825 1000(900~1100) | 1650 200 10000 585 1.0 800
FNR-25K112 680 | 895 1100(990~1210) | 1815 200 10000 650 1.0 700
FNR-25K182 1000|1465 | 1800(1620~1980)| 2970 200 10000 700 1.0 600
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e 25K=% %l Series

Ex57EshHzES

ZINC OXIDE VARISTOR

V-I Curve
FNR-25K180 to FNR-25K680
500 Vax | 1
400 Leakage Current Max. Glamping voltage —
FNR-25K680
300 T T T T T T T T FNR_25K560
= = ! = = = = FNR=25K4 70
200 FNR-25K390
I T T T T T T T T T T FNR-25K330
150 f — — — — — FNR-25K270
I — — — — 1 ENR25K220
éﬁo FNR-25K180
z 70 >
:)o 60 — -
& 50
o
h
o 40
> i
30
20 —
15 —F o
N =" ="—=
9 >
% " i’ Test current waveform
6 -t 10,to 10/A:Direct current
'r' i 10 to 10 A:8/20us
7 -6 -5 -4 -3 -2 -1 0 1 2 3 4
10 10 10 10 10 10 10 10 10 10 10
Current (A)
FNR-25K820 to FNR-25K471
Wax ==
Leakage Current Max.Clamping voltage
2000 T T T T T T T T
1000 I —— e e o s o e o
900 ENR_2okaat =
800 t —F —F NR-25K391
o 700 ! = FNR-25K381
= 600 - NR-25K301
~ = ENR25K341
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50 e Test current waveform
40 10%0 10 A:Direct current
30 10%0 10'A:8/20us
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Current (A)
FNR-25K511 to FNR-25K182
0 Max. . =
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Test current waveform
1030 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)
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Surge Current (A)

Surge Current (A)

Surge Current (A)
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Impluse Lifetime Ratings

FNR-25K180 to FNR-25K680

N

A/

100 1000

Impulse width (us)

FNR-25K820 to FNR-25K471
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A mES

o 32K% 5| E gt SERIES SPECIFIATION

= . = SABREE | = BEERE
%ﬁ%ﬁé BYER BARHEE | Moxmum | BARERE | SABE | i)
/ Varistor Maximun : . Maximum kS
U 538 Maximun Voltage - Withstanding Rated (1K Hz)
Part operating e clamping Voltage| g rge Current| Eneray Wattage | Capacitance
Number Voltage 80ps) | (2ms) (Reference)
AC DC VO.1TmA VC IP 1 Time
VERY V) v | @ ) “ W (PP
FNR-32K470 30 | 38 47(42.3~51.7) 89 40 5000 25 1.2 11000
FNR-32K560 35 45 56(50.4~61.6) 106 40 5000 30 1.2 10000
FNR-32K680 40 | 56 68(61.2~74.8) 129 40 5000 32 1.2 9000
FNR-32K820 50 65 82(73.8~90.2) 156 200 20000 35 1.2 8000
FNR-32K101 60 85 100(90~110) 190 200 20000 49 1.2 7000
FNR-32K121 75 100 120(108~132) 216 200 20000 54 1.2 6000
FNR-32K151 95 125 150(135~165) 270 200 20000 65 1.2 5000
FNR-32K201 130 | 170 200(180~220) 360 200 20000 91 1.2 4700
FNR-32K221 140 | 180 220(198~242) 385 200 20000 117 1.2 4300
FNR-32K241 150 | 200 240(216~264) 395 200 20000 156 1.2 4000
FNR-32K271 175 | 225 270(243~297) 455 200 20000 195 1.2 3500
FNR-32K301 200 | 250 300(270~330) 500 200 20000 200 1.2 3200
FNR-32K331 210 | 275 330(297~363) 550 200 20000 210 1.2 3000
FNR-32K361 230 | 300 360(324~396) 595 200 20000 234 1.2 3000
FNR-32K391 250 | 320 390(351~429) 650 200 20000 286 1.2 2500
FNR-32K431 275 | 350 430(387~473) 710 200 20000 338 1.2 2250
FNR-32K471 300 | 385 470(423~517) 775 200 20000 390 1.2 1900
FNR-32K511 318 | 415 510(459~561) 840 200 20000 400 1.2 1800
FNR-32K561 350 | 455 560(504~616) 925 200 20000 410 1.2 1700
FNR-32K621 380 | 505 620(558~682) 1025 200 20000 442 1.2 3200
FNR-32K681 420 | 560 680(612~748) 1120 200 20000 492 1.2 3000
FNR-32K751 460 | 615 750(675~825) 1240 200 20000 559 1.2 2700
FNR-32K781 485 | 640 780(702~858) 1290 200 20000 624 1.2 2600
FNR-32K821 510 | 670 820(738~902) 1355 200 20000 689 1.2 2400
FNR-32K91 1 550 | 745 910(819~1001) | 1500 200 20000 754 1.2 2200
FNR-32K102 625 | 825 | 1000(900~1100) | 1650 200 20000 819 1.2 1900
FNR-32K112 680 | 895 1100(990~1210) 1815 200 20000 910 1.2 1700
FNR-32K182 1000|1465 | 1800(1620~1980)| 2970 200 20000 920 1.2 1000

200




[Ez57E5BHES
ZINC OXIDE VARISTOR

e 32KZ% %l Series

V-I Curve e .
Impluse Lifetime Ratings
<00 FNR-32K180 to FNR-32K680 ‘ ‘ FNR-32K180 to FNR-32K680
400 LeakaMga: Current Max. Clamping voltage } j 8000 W]
FNR-32K680
300 FP g FNR-32K560 6000
— ’i NR-32K470 N
200 = 2 b FNR-32K390 5000 N 4 N
> _ 5 FNR-32K330 NN
150 > e TR TONY 2500 NN f ™N
— — e ~F# S FNR-32K220 1508 N 0.
. é(gjo = _ —_ ”’: FNR-32K180 = 1000 /OJ N N
z 70 — ~_ - 600 N S N
o 40 — e = © Rt ZENNN,! N
g 50 = - et s o RN ‘\ N
= NN o
= 40 ~ o 250 NI N
° 7 3 N
= 30 2 © 200 il
7 -~ - — o 100
I’ ” oo
n 5
” _ 7]
15 A 40
7 ~ 0
10 > "l 8
9 > i 6
% > i Test curpent waveform *
6 — 10 to 10 A:Direct current 2
N
10 to 10 A:8/20us
5 - —
-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-32K820 to FNR-32K471 FNR-32K820 to FNR-32K471
Wax ) 25000 Mgy
Leakage Current Max. Clamping voltage 23008
2000 22000
1000 21000
900 —#5 FNR-32K471 20000
FNR-32K431
s00 ENR-35K 301 10000
2 oo — disn 18
= 600 ENR-32K271 5000
o 500 FNR-32K231 << 4000
60 ENR-32K181 3000
@ 400 e FNR-32K151 — -
- = — FNR-32K121 ] o 2000
— 300 — — E S NR-32K101 [ o \\
) — 2 P r-32k820 2 1000 b,
- 2
= 200 = — I 3 N
i > i > - 500
ll (V] 400 ‘\
150 _— w 300
p m; 200
100 —
100
P R — 50
80 L= — 40
70 Eartig — 30
60 == 20
50 " i Test current waveform
40 1080 10%:Direct current 10
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 wi (us)
spoo TNRZ32KSTT to FNR-32K182 FNR-32K511 to FNR-32K182
i Max. Max. Clamping voltage = 2500008
Leakage Current . ping & —FNR-32K182 15000
A
4000 | 10000 NG
3000 FRA-I2KTTZ 8000
ENR-326407 6000 N z
ENR-3oRED ] \ NN
ENR-35K 761 N, g
~ 2000 g FNR-37K63 1 5000 %
= = ENR32K581 <C 4000 N, ﬁ\‘
~ = FNR-32K511 ~ (4 "
o) — : "/ R R ° N
2000
bt‘f g e (=] \\ ..'l 00 5 \‘i. \‘
- 1000 i i 2 -106§§ N N
= oo0o — o NN N
o 800 I” ’; 5 1000
- " — — ©
7 = 500
700 T P i > i 400 |
- L S0 N
600 = Al o
500 LA = 5 200
- w2
o 100
400 ” 50
40
300 b
Test current waveform
10 %0 10 A:Direct current 10
200 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 20 100 1000 10000
Current (A) Impulse width (us)
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A mES

o 40K& %I E g SERIES SPECIFIATION

= & R ] Loy e

BxaE - BARWEE | TSR | giunnn | g | e

Massirmiun Ve Maximun X : Maximum = =

aristor sl Veleee Withstanding T Rated 1K Hz)
RUSEIAHZ operating \oltage ping 9€ISurge Current 9y Capacitance
g 9 ( 2ms) Wattage P
Part \oltage (8/20uS) (Reference)
Number
1 Time

AC DC VO.1TmA VC P (J) (W) (PF)

NV | (V) V) V) (A) (A)
FNR-40K201 130 | 170 200(180~220) 360 200 40000 208 1.4 10000
FNR-40K221 140 180 220(198~242) 360 200 40000 234 1.4 9500
FNR-40K241 150 | 200 240(216~264) 395 200 40000 286 1.4 9000
FNR-40K271 175 | 225 270(243~297) 455 200 40000 308 1.4 7500
FNR-40K301 200 | 250 300(270~330) 500 200 40000 320 1.4 7000
FNR-40K331 210 | 275 330(297~363) 550 200 40000 330 1.4 6500
FNR-40K361 230 | 300 360(324~396) 595 200 40000 390 1.4 6000
FNR-40K391 250 | 320 390(351~429) 650 200 40000 442 1.4 5000
ENR-40K431 275 | 350 | 430(387~473) 710 | 200 40000 494 1.4 4500
FNR-40K471 300 | 385 470(423~517) 775 200 40000 546 1.4 3600
ENR-40K51 1 318 | 415 510(459~561) 840 200 40000 585 1.4 3300
ENR-40K561 350 | 455 560(504~616) 925 200 40000 585 1.4 3000
FNR-40K621 380 | 505 620(558~682) 1025 200 40000 585 1.4 3300
FNR-40K681 420 | 560 680(612~748) 1120 200 40000 650 1.4 3000
EFNR-40K751 460 | 615 750(675~825) 1240 200 40000 715 1.4 2500
FNR-40K781 485 | 640 780(702~858) 1290 200 40000 780 1.4 2450
FNR-40K821 510 | 670 820(738~902) 1855 200 40000 832 1.4 2400
FNR-40K911 550 | 745 910(819~1001) 1500 200 40000 910 1.4 2200
FNR-40K102 625 | 825 1000(900~1100) 1650 200 40000 1040 1.4 2000
FNR-40K112 680 | 895 1100(990~1210) 1815 200 40000 1105 1.4 1800
FNR-40K182 1000|1465 | 1800(1620~1980) 1970 200 40000 1300 1.4 1600
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Ex57EshHzES

ZINC OXIDE VARISTOR

Current (A)

203

V-l Curve
FNR-40K180 to FNR-40K680
500 Vax | 1
Leakage Curren Max. Clamping voltage
400 ¢ N NR—40K680
300 - I JFNR-20K560
=" FNR-40K470
200 ¥ FNR-40K390
FNR-40K330
150 FNR-40K270
FNR-40K220
100 pFNR-40K180.
= 4 = e o Z 7
~ 70
o 60 —_— -
250
o i
—
o 40
= e ——
30
20 o —
4 > - _u o G
15
10 PP
9 > > s
== Toxt current wavetorn
6 — 10,80 16 Direct current
.F' i i 10 to 10 A:8/20us
5 : — v —
-6 -5 -4 - -2 -1 0 1 2 3 4
10 10 10 10 10 10 10 10 10 10 10
Current (A)
FNR-40K820 to FNR-40K471
Wax } ===
Leakage Current Max. Clamping voltage
2000
1000
900 NR-40K47 1
FNR-40K431
800 ENR-40K391
~ 700 ENR40k31
= 600 ENR-40K301
Z ENR-40K271
ENR-40K241
@ 500 FNR-40K221
00 ENR-40K 181
@ 400 FNR-40K151
+ NR-40K121
— 300 FNR-40K101
o FNR-40K820
= 200
150 T =
L T
100
90 =
80 S
70 —
60
50 e Test current waveform
40 10,2 1g%:Direct current
30 10%0 10 A:8/20us
-6 -5 -4 -3 -2 -1 0 2 3 4 5
10 10 10 10 10 10 10 10 10 10 10 10
Current (A)
FNR-40K511 to FNR-40K182
5000
Max
Leakage Current Max. Clamping voltage + =, FNR-40K162_ ||
4000 T 2
3000 1 TRR=A0KTTZ
i ENR-40K102
e — ENR-4KEY
FNR:4OK78]
2000 A ENR-48ka3]
= ENR-40KS6]
— - FNR-40K511 —
= = " a
% 1000 ~
o0 > =
2 900 p— =
= 800 =52
= P ——
700 —
600
400
300
Test current waveform
10;;0 H);‘A Direct current
200 10 to 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 10

Surge Current (A)

Surge Current (A)

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

A/

40000

100 1000

Impulse width

10000

(us)

FNR-40K820 to FNR-40K471

30000

20000

10000

1888

5000

4000

3000

2000

1000

500

y.
/AW 4
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40000

30000

20000

10000

4888

5000
4000
3000
2000
1000

500

Surge Current (A)

100 1000

Impulse width

10000

(us)

FNR-40K511 to FNR-40K182

VA

20

100

Impulse width

1000

10000

(us)
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S EPE 258 B 535 (&%) HOW TO SELECT A VARISTOR(ONLY REFERENCE)

HTEAEREFENER, BEHERERATERERNEEE, —RAUTARXEH:
V,ma=a-Vv/b-c

aBEREBKYRY, —MEET 2
VEEBRPTEHEESMENEREE( XRKENERIEE)
BaEERE, —#E0.85

CEMMELRY, —ME0.9

A:Varistor voltage

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

is shown as the following.
V,ma=a-Vv/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

Bi@ i 2 KR E

REEMGHNBREERKBERBEEATNEEY., BRAYNMBREHETHREERNERMERZINRAERE,
ERMERTIHNEHEREEIEE. BEMEKREFERNRY, EESRERIBERKSONHEHRXHANIEGM—&, MUEERR
RS, EREEEMABKNREERAENTEANERBERE, MERERNIESS.

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
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e Ffi& APPLICATIONS

[Ez57E5BHES
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 | ° Protectionofvarious
Kinds of semiconductors
FNR-05 K220 | FNR -07 K220 | FNR-10K220 | FNR-14 K220 | FNR-20 K220 | - " rotectionof 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
- TREENR. ERESFEE
TR E
CREBER
+DCA48VULT ik B, . 4

%ﬁ‘%m%
FNR -05 K680 | FNR-07 K680 | FNR-10K680 | FNR-14K680 | FNR-20K680 | ° ;;g%*g
FNR-05 K820 | FNR-07 K820 | FNR-10K820 | FNR-14 K820 | FNR-20K820 | . Tglephone. Communication
line (DC 48V)
FNR -05 K101 | FNR-07 K101 | FNR-10K101 | FNR-14K101 | FNR-20K101 | - EE#H: DC48Vi@ZE &
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
. = 3
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-10 K271 FNR -14 K271 FNR -20 K271 - AFAC100 V. 120VER&ZE L H
( B, £E. mEXxX%)
FNR -05 K301 | FNR-07 K301 | 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 -05 K361 | FNR -07 K361 FNR -10 K361 FNR -14 K361 FNR -20 K361 | TestApplicable)
- AT ERE#0VELZBE AR
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 g 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,;g’}?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
EREMEER.
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 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 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 {RB&44AFL FI @3 (SELECT OF FUSE in conformity to FNR Varistor):
* MBS EEAX/NESEAE (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

* MEBEFEEEAEEERESERAR (If conform with Max Peak current):

Max. Peak Current8/20uS 1 time (A)

Up to 500

5001 to 2000

2001 to 6000

Fuse rating

3A

5A

10A
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Ex57EshHzES

ZINC OXIDE VARISTOR

o EHIFMEHF A E ELECTRICAL PERFORMANCE TEST
EERRGEYE: BES5C~35C, BE45%~85%
Standardl Test Conditions:Tempreture: 5C~35C,humidity:45%~85%

coefficient of
varistor Voltage

Varistor Voltage changed percentage on Specified
temperature.

HH iR e S -1
Iltem Test method Performance
EBHER 7EDC 1mA (H5EMB DC 0. ImA) BEFRIEGHTHEEEU 1nA ($5EE
Varistor mEU 0. InM) ERESERE. NE: £10%
Voltage InDC TmA (only &5 products voltage at DC 0.1mA) would be Tolerance: +10%
setted to varistor's voltage in +10%.
ﬂ%ﬁ:t
- #£0. 83U 1nd (¢SERBU 0. 1nd) BETH BRI SEER
L(?l?rl:zrg]te Current in 0.83U ImA (p5products U 0. ImA) voltage. Please see standard
ERERETHEMREEREEHEHFIMmNEBIEE. s
PR i E B AR
) The max voltage between two terminals with the specifieg
Clamping standard impulse current. Please see standard
Voltage
BRRBREE F8/20 uSEF B RIEEEEE, BEHEEBEEER +10%, BHEBZEUERE +10%H.
Max peak Use 8/20uS wave form,According to following current no Varistor Voltage changed
current damage after shock onetimes in single direction every percentage < +£10%.
five minutes,voltage change percentage < +10%.
LB E R2msAiRER—X, HREERER, BEHFEBELEL £10% B ERSLEE +10%K.
Maximum No camage after shock with 2ms square wave, Varistor Varistor Voltage changed
energy voltage changed percentage < +10%. percentage < £10%-.
EERERH EREERETETESEENEKE,
Temperature

< +0.05%

BEEEE

Capacitance

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

Bear of voltage

& 4: 2500VAC
5| H 3% B2 53R E1min.

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

B3R SMRETRESG; EEE2FIRIM.

Request:
No break out and damage;
No hitinto product and flying arc.
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o HEME BE R

(Machine characteristic test)

=

B ERBERE

5| W3R
Lead terminal
tensilestrength

f&4: 5 10N: 10+£10S
& 5N; 90° , Tk
Condition:

Pull:10N; 10£1S
Bend:5N; 90° , two times

EX: EWRESG.
Request:No break out and damage

&4 SLEBRTD, AL

AR W12k,
Solder ability T=285+5C; t=+0.5S BR: BHESSHRSE.
. Request:Solder
Condition:Test Tb ,Method 1;
Solder in trough method
T=2385+5C; t=+0.5S
B TO%ML.1.2=8, 1.2.28 2 &30 SR AEMREY; =&,
RS A BESMIn ARMBEREERAESERR, £10K:; BREE: 28/S. | BX: BEHEMH.
Condition:Mixture with 70% 1.1.2 three chlorin, 1.2.2 fluorin- -S%<SAVIV<5%
The sign of ethane and 30% cymene-alcohol; room temperature, dip Request:Clear Sign.
melted-resistant _B%< AV/N<5%
solvent 5 min;clean 5 times on positive and negative direction with o =00
absorbent cotton, total 10 times;cleaning speed: 2 times/S
EXR: EFRES
] ¥ 260+5C; 518 “O%= AVIVEST
i I 22 3 R £oL5 o [.<20uA
Solder ability

Condition:260+5T; 5*+18

Request:No break out and damage|

-5%< AV/V<5%
[ <20uA
&4 EZXE;
10Hz~55Hz~10Hz
—RFHEE: 1 min
2¥R0E: 1.5mm EK. ETRESE
wH MEAE, 6h. -5%<AV/V<5%
Vibration Condition:sine wave; Request:No break out and damage
10Hz~55Hz~10Hz -5%< AV/V<5%
Scaning time once:1 min
Whole view picture:1.5mm
3 direction, total 6h.
f&tk: 390m/S° 6ms 2k: MARRG
g SEAM, #4000, AV A S
Impact Condition:390m/S* 6ms

3 Direction, total 4000 times.

Request:No break out and damage
-5%< AV/N<5%
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ZINC OXIDE VARISTOR

Temp cycle test

HH BT E R RS £
%4 0A: -40+2C;
0B:-40+2C;
T1:30min t2:2min"3min Zk: | RIES
38 R R SR L EBRE: 5K -5%<AV/V<5%

Condition: 6A: -40+2C;
0B: -40+2C;
T1:30min t2:2min"3min
Cycle times:5

Request:No break out and damage
-5%<AV/V<5%

[SR=0-Roi
Heat burthen

&1 85¢C
MEMEEE: 505VDC
aEAN: EE

BER2REE: 5000
Rt 10000
WELh~2hEH &,
Condition:85C,
Inflicted voltage:505VDC
Burthen quomodo:continuous;
Circular measure time:500h
Total testing time: 1000h
Measure after coming back in Th~2h.

Ek: B RES. EEEW
-10%< AV/N<10%
Request:No break outand damage,
and signis clear;
-10%<AV/V<10%

SRR
Stockpile in high

temperature

f&4: 125+2C
FERERFE: 500h
WG EFRE: 1000h
Conidtion:125+2¢C
Circular measure time:500h
Total testing time:1000h
Measure after coming backin Th~2h.

EAREE
-B%< AV/V<5%

EK:

Request:No break out and damage
-5%< AV/V<5%

SAZNE FF
Weather oder

et
F#&: 85+2C, 16h

fBEZRig#: Db, —{E{ER, 24h,55C#K;
{Kig: -40+3C, 2h

Condition:

Dry and heat:85+2°C, 16h

Low temperature -40+3°C, 2h
Circular wet and heat:Db,a cycle,24h,55C level;

BHk: BARES
-5%<AV/V<5%

Request:No break out and damage
-5%< AV/V<5%

Steady state hot

and damp

AAKMAEMERE, BIRKRENRAEEEBENLL

BEEE: 96h

4 samples not with voltage, and other 4 samples with 10 percent
of maximal continuous voltage

Strict degree:96h

B3R MREFVRIESG
PREVEEZUE <+20%
EBEHEB#ELE £10%

Request:No break out and damage.
Limited voltage changed rate <+20%
Varistor voltage changed rete < £10%
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