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ZINC OXIDE VARISTOR
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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

#514 FEATURES

* BEHEE (18V—~1.8KV) Widely voltage range 18V~1.8KV
* REEEER (<25ns) Fast response to the rapidly increase Voltage(< 25ns)
* HEMREHA Excellent non-linearity voltage
* JEAR M Symmetric V-I characteristics
* @R EKA(2000A/cm’) Great withstanding surge current (2000A/cm?)
* JEER No follow-on current
* FR Long life
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Non—Linear| Element K $10% Varistor 5 ek
Resistor Diameter M +20% Voltage Bulk
05 5 180=18x10° mEaK
07 7 181=18x 10" U Tape & Reel
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14 14
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o 5|4E%EAY LEAD STYLE

Ex57E5hHzES

ZINC OXIDE VARISTOR

Fig.A Fig.B Fig.C
K% g
Code Configuration
A Y A4 §4.8Max H —¢4.8Max
3 A 2
..Omax
A R EHM straight long to.0min - gd | 4.8+1.0
v 4.5+1.0
_Y v
B 5ME 4G M) Outside Crimped short ¥
Fig.E Fig.F
C FEHEH Vertical Crimped Fig.D
D H%E M) straight short
i A A
A 4.8Min §4.8Max
E SpE R B Outside Crimped Long —x 7'y
10.0Min
3.0Max feiio
F A& 5K Inside Crimped short v ||+ P v
o AIEAFREHE QUANTITY& MEASURE
# &2 Quantity/##l£E Plastic bag
#
C?dge #gE Bluk
gty Tape
A.E B.FE
05K 500 1000PCS 2500PCS
07K 500 1000PCS 1500PCS
10K 300 500PCS 1000PCS
14K 150 500PCS 1000PCS
20K 100 300PCS 500PCS
25K 50 200PCS
32K 50
40K 205




o #ZE R~ DIMENSION
4 :

Jmax

TE & Thickness (max) (8 fIUnit:mm)

11

10min
.c ]
B Uint) :mm
Rk A B d C
Part
Code | MAX | MAX
05K | 75 10 0.6+0.05 5:1
07K | 95 14 0.6+0.05 5:1
10K 14 19 084005 | 7.5:1
14K | 175 | 2022 | 08+0.05| 7.5:1
20K 24 2830 | 1.0+0.05 1041
25K 30 33 1540.05| 151
32K 38 43 1.5+0.05 18+1
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 55

470 4.9 4.9 5.4 5.4 5.6

560 5.0 5.0 55 5.5 5.7

680 5.2 5.2 5.6 5.6 5.8

820 4.1 4.1 4.7 4.7 4.9

101 4.3 4.3 4.9 4.9 5.4l

121 4.5 4.5 51 51 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 54 5.6 5.8 6.0 6.0
301 5.0 5.0 55 6.5 5.7 5.9 6.1 6.1
331 51 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 7.1 7.1
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 7.1 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 €).& ©.5 9.7 9.9 ©.¢
112 9.9 9.9 10.1 | 10.3 | 10.5 | 10.5




o MRAEEES TAPING SPECIFICATION
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ZINC OXIDE VARISTOR
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Series o5 ®7 ®10 ©14
Symbol
% D 7.0Max 9.0Max 14.0Max 17.0Max
gd 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
P, 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 4.0+0.2
w 18+1.0 18+1.0 18+1.0 18+1.0
WA 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 0.64+0.3
L 9.0+1.0 9.0+1.0 9.0+1.0 9.0+1.0
= 5.0+1.0 5.0+1.0 7.5+1.0 7.5+1.0




e SKZJIE 8 SERIES SPECIFIATION

Rxkm - BARWEE | TOSAER \gipamn| s | Thpa
Maximun Varistor Maximun |\ cianding | Maximum | Zha (1K Hz)
il 5 ) - operating Voltage SRR ViR Surge Current (Egre;l]'ggl V&;:de Capacitance
Part Voltage (8/201S) (Reference)
Number

AC DC VO.1mA Ve P 1Time 9) W) F)

M | 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 85 45 56 (50.4~61.6) 123 1 100 1.3 0.01 400
FNR-05K680 40 56 68 (61.2~74.8) 150 1 100 1.6 0.01 350
FNR-05K820 50 65 82 (73.8~90.2) 155 5 400 1.8 0.1 250
FNR-05K101 60 85 100 (90~110) 175 5 400 2.2 0.1 200
FNR-05K121 75 100 120 (108~132) 210 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) il 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 0.1 389




e 5KZ %l Series

Voltage(V)

Voltage (V)

V-l Curve

FNR-5K180 to FNR-5K680

Ex57E5hHzES
ZINC OXIDE VARISTOR

400 Vax !
. Max. Clamping voltage I
300 Leakage Current TNR-BK680
] FNR-5K560
200 | FNR-5K470
FNR-5K390
150 FNR-5K330
FNR-5K270
100 FNR-5K220
8 —5RT80
K4
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 —
NR— —
NR— —
NR— —
900 FNR-5K301}—
2§§ NR— Al —
ENR=5K241——
FNR— 21—
500 FNR=5K201}——+
400 R —
e
300 FNR-5K820—
200 -
150
100
90
80
70
60
50 Test current waveform —
40 10_6to 10_4A:Direct current [—
30 | 10 %0 10*A:8/20us ]
L T T T T T
-6 -5 -4 -3 -2 -1 0 1 2 3
10 10 10 10 10 10 10 10 10 10 1

Current(A)

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

00 T =
S CSE
0
0
0 Q\: 7
NN LN
0 ; N > I
\ o
7
N /0 N
N 24 N
ZRNN
N PN
105\ ~i N ‘\
5 N N
4 N
3 "ON
2 N
1
20 100 1000 10000
Impulse width (us)
FNR-5K820 to FNR-5K561
400 =
300 =
200 N
A
100 Q \
50 >
40 \ \:)‘\‘
30 N n
20 A
\“
10 2
AN
NUT 2NN N
s ) 1035“ \
3 = “\
2 \‘
1
0.5
0.4
0.3
0.2
0.1
20 100 1000 10000

Impulse width (us)



o 7KZ&R %I E £ §E SERIES SPECIFIATION

mgen | et | VS| camaingVorage SN e, | matea | (Ko

part Voltage (8/201S) ( 2ms) Wattage |Capacitance

Number (Reference)
AC DC VO.1mA Vc IP 1Time ) W) PF)

Vv | Vv (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
ENR-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




e 7KZ %l Series

Voltage (V)

Voltage (V)

Ex57E5hHzES

ZINC OXIDE VARISTOR

V-I Curve

FNR-7K180 to FNR-7K680

Impluse Lifetime Ratings
(2 time: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 ! 1 FNR-7K560 100 NG
150 > FNR-7K470 N e
: . FNR-7K390 ig N \
100 FNR-7K330 30 N
88 P22 FNR-TK270 NN <)
FNR-7K220 H
70 FNR-7K180 20 % TN f
50 - " ARREZANIRS
7N
= S ~~ /ga \\
40 2NN N
! E 2 RN
30 = g s
/£ 5 2
s |
20 1
i (o]
- Vo)
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 2 3 4 5
10 10 10 10 10 10 10 16 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 —
- p—— 1000
200 I FNR-Tkaa] 11
10 = = o
FNR-7K471 —— 300 Q '\
FNR-7K431 = 200 |G
FNR-7K391 — \\
HECT S N
900 — FNR-7K301 —— 100 ~
§§§ FNR-7K271 —— N NS N
NR-7K241 —— 50 7
i L S R
- — Q
FNR-7K181 — ] 30 v
400 FNR-7K151 ——] N 0:\\
FR- 7101 —H = 20 NNRZNON
300 FNR-7K820 —1— = NR2NN
— 2 10 A N NN
7~ N
200 7 & w\
> 4 o 5 N
S 4
3
&
g 2 N
3 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 T 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 20 100 1000 10000
Current(A) Impulse width (us)



e 10KZ 5 E 48 SERIES SPECIFIATION

RAREF = - BABREE | oy mema| = BEERE
ﬁi;ﬁﬁﬁ operating Voltage clamping Voltage| g g current (E;re;]rggl V\?aat:zge Capacitance
Number VEIEEE (8/20u'S) (Reference)

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

(2% V) (V) (A) (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 200 250 300(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 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




e 10KZ% %l Series

V-l Curve

FNR-10K180 to FNR-10K680

Ex57E5hHzES
ZINC OXIDE VARISTOR

Impluse Lifetime Ratings

FNR-10K180 to FNR-10K680

500 Max _ T T 500
400 Leakage Gurrent Max. Clamping voltage T 200
FNR-10K680 300
300 T T L@l rNro10K560
" FNR-10K4 200
200 FNR-10K39) 100 Z
FNR-10K3 \
150 FNR—10K2 50 f
~ FNR-10K220: 40 o,
>'100 FNR-10K180 )
< i = ~ >
7 50 ! o i P P 2w o =
‘Eﬁ ~ )} N
D60 = > 2 A N
& 50 D N
3 M T | L s .
el
> L S
P S s
30
AP ; o 3
> 4 > - - a - oD
20 > — = Sy
=7 7
s = = I
I' ) - 0.5
- -
50 ===
% ” i Test current waveform
6 1> it 10 to 10 A:Direct current
| o i 10%0 16'A:8/20us
s | : — 1
-6 -5 -4 -3 -2 .l 0 1 2 3
10 10 10 10 10 10 10 10 10 10 20 100 1000 10000
Current) Impulse width (us)
FNR-10K820 to FNR-10K471 FNR10K820 to FNR-10K471
Lo G rent Max. Clamping vol tage S=======x 3000
2000 I 1 Fnr-tokari 2000
= H FNR-10K431 1000 |
T _FNR-10K391
200" : Bk ~
900 -FNR- 500
e i tool N
FNR-10K241 400
i A
600 FNR-10KT81 7l
= 500 FNR-10K151 ~ 200 N
= - FNR-10K121 < 100 [h
D 400 FNR-10K101 ~
oh - ) -
[ss] ™ o _FNR-10K820 + 50 -
300 4 T S w0 N
— > - y 4
> p T — > 4 : 30
= 200 - S 20
p— 3
10
150 %
p— pud
100 —a——a 5’) :
90 = 3
% :: — 2
60
50 i Test current waveform 1
40 T 10 to 10°A:Direct current
30 T 10 to 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
Current)) Impulse width (us)
spp0 T NRTTOKS1T to FNR-TOK112 FNR10K511to FNR-10K112
W ===
2000 Loakane Gurront Max.Clamping voltage ;gzz =
T T T T T T T T 1000
1000 i — e e o e e E—
FNR-10K112 —F— 500
FNR-10K10.
o~ A o
a 2000 — — — — — — ENR-IORTS 300
g o i E NN
o : FNR-10K51 ~ oo 3
S 1000 E— i — e b N -
- 900 s 2 NN N N
] — S i i o 40 N
> 800 “ 30 Q
700 i i = 3 2
600 i o 10
77 P =3
500 #E — =" S . N
(%]
400 4
> o - - 3
- 2
300
Test current waveform !
t m:;.o\dA Direct current
200 | 10'to 10 A:8/20us
-6 - - - - 0 2 s
10 10 10 10 10 10 10 10 10 10 10 10 20 100 1000 10000

Currentd)

Impulse width (us)



e 14KZ 3| E 44 SERIES SPECIFIATION

=1 e e S R—1
Maximun Varistor - Withstanding (1K Hz)
ﬂiﬁ:ﬁ’l‘ﬁ operating Voltage elfetm s Vel Surge Current (E;;rgg/ V\llqaiizge Capacitance|
Number VaElEgS (8/201S) (Reference)

AC | DC VO0.1mA Ve P 1Time

M | ) (V) V) (A) (A) ) W) PP
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




e 14K% %l Series

V-I Curve

FNR-14K180 to FNR-14K680

Ex57E5hHzES

ZINC OXIDE VARISTOR
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e 20KZ 5| E # At SERIES SPECIFIATION

RArE e sommus | UOUEY | mxemwe | sipe | TERSE
o || e i, e | (SR (G50
. operating Voltage Surge Current Wattage |Capacitance
ﬂ;ﬁ;ﬁﬁ Voltage @®20us) | (2mMs) 9¢ | (Reference)
Number
AC | DC VO.1mA Ve P 1Time
(V) 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




e 20KZ% %l Series

Ex57E5hHzES

ZINC OXIDE VARISTOR
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o ERGIEFHSIEHF%(82%) HOW TO SELECT A VARISTOR(ONLY REFERENCE)

A EEAEE
HTRBEREFENER, EGEEERXTEREBRNEEE, —RAUTAXFE:

V,m=a-vib-c

aBREBKBFEY, —MKEREL?2
VEERHTESEESMENEREE( XRHNEEEE)
bE&EEZRZE, —M#HE0.85

CLHHZNRE, —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,m=a-vib-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 i@ it & HIIEEL
BEERAHMNBRAEERBRERBEAENEY. FBRRYNBEEREETREFERRERTERZINEXERE,

ERMEAZHERYRETY. BEMEAERBNEY, EERELIEBERMESONHFRIHEM—E, FUEER
RS, BEHEES[ABREHNREEREBNTERNERBRE, UERERNIESS.

B:Withstanding surge current
In general, withstanding surge currentis 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



e Hi& APPLICATIONS

Ex57E5hHzES
ZINC OXIDE VARISTOR

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

FNR-05 K220

FNR -05 K270

FNR -05 K330

FNR -05 K390

FNR -05 K470

FNR -05 K560

FNR -05 K680

FNR -07 K220

FNR -07 K270

FNR -07 K330

FNR -07 K390

FNR -07 K470

FNR -07 K560

FNR -07 K680

FNR -10 K220

FNR -10 K270

FNR - 10 K330

FNR -10 K390

FNR -10 K470

FNR -10 K560

FNR -10 K680

FNR -14 K220

FNR -14 K270

FNR -14 K330

FNR -14 K390

FNR -14 K470

FNR -14 K560

FNR -14 K680

FNR -20 K220

FNR -20 K270

FNR -20 K330

FNR -20 K390

FNR -20 K470

FNR -20 K560

FNR -20 K680

kinds of semiconductors

- Protection of automobile
equipment

- Absorption of switching
surge from various kinds o
frelays and electro-magnetic
valves (DC below 48V)

- Protection of electronic
equipment from electrostatic
discharge

- REENR. ERESFEE
T RE

CAEBES
+DC48VUL T ik B, . 4
- FEH

- BEEE

FNR -05 K820

FNR -05 K101

FNR -05K121

FNR -05 K151

FNR -07 K820

FNR -07 K101

FNR -07 K121

FNR -07 K151

FNR -10 K820

FNR -10 K101

FNR -10 K121

FNR -10 K151

FNR -14 K820

FNR -14 K101

FNR -14 K121

FNR -14 K151

FNR -20 K820

FNR -20 K101

FNR -20 K121

FNR -20 K151

- Telephone. Communication
line (DC 48V)
- EREM A DCA8BVEfF | B

FNR -05 K181

FNR -05 K201

FNR -05 K221

FNR -07 K181

FNR -07 K201

FNR -07 K221

FNR -10 K181

FNR -10 K201

FNR -10 K221

FNR -14 K181

FNR -14 K201

FNR -14 K221

FNR -20 K181

FNR -20 K201

FNR -20 K221

- AC 100V Line-Line Applications
(Japan)
- FAFAC 100VERZ&Z E (B )

FNR -05 K241

FNR -05 K271

FNR -05 K301

FNR -07 K241

FNR -07 K271

FNR -07 K301

FNR -10 K241

FNR -10 K271

FNR -10 K301

FNR -14 K241

FNR -14 K271

FNR -14 K301

FNR -20 K241

FNR -20 K271

FNR -20 K301

- AC 100V to 120V, Line-Line
Applications (Japan.,u.s.,Canada)
- HFACI100V. 120VEEZE B
( BA&, XE, mEX%)

FNR -05 K331

FNR -05 K361

FNR -05 K391

FNR -07 K331

FNR -07 K361

FNR -07 K391

FNR -10 K331

FNR -10 K361

FNR 10 K391

FNR -14 K331

FNR -14 K361

FNR -14 K391

FNR -20 K331

FNR -20 K361

FNR -20 K391

- Telephone Line Application
(250V Insulation Resistance
Test Applicable)

- AT EREH250VAEZKME AR




MODEL

NUMBER

5mm

MODEL MODEL MODEL MODEL FERR
NUMBER NUMBER NUMBER NUMBER Recommended
7mm 10mm 14mm 20mm Applications

FNR-05 K431

FNR -05 K471

FNR-07 K431

FNR-07 K471

FNR-10 K431

FNR-10 K471

FNR-14 K431

FNR-14 K471

FNR-20 K431

FNR-20 K471

- AC200-220V Line-Line
Applications

- AC100V to 220V.
Line-Ground Applications

- Ac200-220E R E ER

- Ac100 to 220 5 &1 ¥ b fE B

FNR-05 K561

FNR-07 K561

FNR-07 K621

FNR-10 K561

FNR-10 K621

FNR-14 K561

FNR-14 K621

FNR-20 K561

FNR-20 K621

- AC 240V Line-Line
Applications

( U.K., Australia, Middle
East Countries)

- AC 240VEBELZBER

FNR-07 K681

FNR-10 K681

FNR-14 K681

FNR-20 K681

( RE., PR, BMEEH)

FNR-10 K751

FNR-10 K781

FNR-10 K821

FNR-14 K751

FNR-14 K781

FNR-14 K821

FNR-20 K751

FNR-20 K781

FNR-20 K821

- AC 380V, Line-Line
Ground Applications
AC 380V ERZMER K
BRI EER.

FNR-10 K911

FNR-14 K911

FNR-20 K911

- AC 415V, Line-Line
line-Ground Applications
AC 415VE R ER
RERHMEER

FNR-10 K102

FNR-10 K112

FNR-1 4 K102

FNR-14 K112

- AC 480V, Line-Line

FNR-20 K102 Ground Applications
AC 480V B iR HE A
FNR-20K112 | 5 g i s 1o ) i

FNR-14 K182

FNR-20 K182

- Line Ground Applications
(For AC 1200V Withst
anding Test)

- AC 1200VE i # it 5 & A

o RE#4AFL A E#H(SELECT OF FUSE in conformity to FNR Varistor);
* FIEBEHERX/NRESEHA% (If conform with diameter):

Part Number

FNRO5K series

FNRO7K series

FNR1OK series

FNR14K series

FNR20OK series

Fuse rating

1To2 A

2 to 3A

3 to 5A

3 to 10A

5 to 15A

x MEBEHEEGFAEEERESIERAR (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




o EL&

Ex57E5hHzES

ZINC OXIDE VARISTOR

ERIEMEAIE A% ELECTRICAL PERFORMANCE TEST
ARG BE5C~-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 T RE
Iltem Test method Performance
EBHERE #DC ImA($SEGRES DC 0. In\) BRMEMH THEEMEU 1A ($5E
Varistor mEU 0. 1mA>E%E§S{%J§o /L}% +10%
Voltage InDC 1mA (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
LERLEEE Current in 0.83U ImA (p5products U 0. ImA) voltage. Please see standard
current
ERERETENREEREESEEFZ MR EBIEE. s g
PR ) B B g
) The max voltage between two terminals with the specified
Clamping standard impulse current. Please see standard
Voltage
RABREE 820 uSERBREEEESG, BHFEEZER £10%, EHE B EAE £ 10%H.
Max peak Use 8/20uS wave form,According to following current no Varistor Voltage changed
current damage after shock one timesin single direction every percentage < £10%-.
five minutes,voltage change percentage < +10%,
LB E F2msHiRER—KX, 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%.
EREERH EHRERETETESEENENE.
Temperature

< +0.05%

BEEEE

Capacitance

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

it 8

Bear of voltage

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

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

BR: SMREWRES; EEE2FIRIM.

Request:
No break out and damage;
No hitinto product and flying arc.




o HEME BE A

(Machine characteristic test)

=

B ERBERE

5| i 3R B
Lead terminal
tensilestrength

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

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

=K. BEWRES.
Request:No break out and damage

&4 SLEBRTD, AL

AR W12k,
Solder ability T=235+5C; t=+0.5S =R BEE2SHRS.
. Request:Solder
Condition:Test Tb ,Method 1;
Solder in trough method
T=235+5C; t=+0.5S
B TO%ML.1.2=8, 1.2.28 2 M3V R AEMNREY; =&,
BREm S A BESMiIn MMM ELE R B SERK, £10K; BREE: 2%/S. | BX: BEFEMH.
_50%<
Condition:Mixture with 70% 1.1.2 three chlorin, 1.2.2 fluorin- 5% AVIV=5%
The sign of ethane and 30% cymene-alcohol; room temperature, dip Request:Clear Sign.
melted-resistant
. ) . : : . . -5%< AVIV<5%
solvent 5 min;clean 5 times on positive and negative direction with
absorbent cotton, total 10 times;cleaning speed: 2 times/S
k. EFRBERS
] ¥ 260+5C; 518 TO%= AVIVESH
i I 22 3 R =OCY ©== IL.<20uA
Solder ability

Condition:260+5C; 5+1S

Request:No break out and damage|
-5%< AV/IV<5%
[,.<20uA

& EFZR;
10Hz~55Hz~10Hz
— R EERE: 1 min
2iR1g: 1.5mm

BX: B RIES

RE MEFm, H6h, -5%< AVIV<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&4: 390m/S° 6ms 2K: RARAS
Al SE7AE, #4000K. ~S%S AVIVS5%
Impact Condition:390m/S* 6ms

3 Direction, total 4000 times.

Request:No break out and damage
-5%< AVIV<5%




o RiRFER

Ex57E5hHzES

ZINC OXIDE VARISTOR

Temp cycle test

HH BT E R RS £
%4 0A: -40+2C;
0B:-40+2C;
T1:30min t2:2min"3min Z=3k: | RIES
38 R R SR L, EBRE: 5K -5%< AVIV<5%

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

Request:No break out and damage
-5%< AVIV<5%

BRAH
Heat burthen

& #4: 85¢C
MEANEEE: 505VDC
aEAN: EE
BRI /R 500h
Rt 10000
WELh~2hER &,
Condition:85C,
Inflicted voltage:505VDC
Burthen quomodo:continuous;
Circular measure time:500h
Total testing time:1000h
Measure after coming back in 1h~2h.

Ek: B RES. EEEW

-10%< AV/IV<10%
Request:No break outand damage,
and sign is clear;

-10%< AVIV<10%

BERE
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 1h~2h.

Bk: EWRIEG
-5%< AV/V<5%

Request:No break out and damage
-5%< AVIV<5%

RIZIEF

Weather oder

& 15

F#: 85+2C, 16h

fEEa: Db, —ME{ER, 24h,55C4&;
{Kig: -40+3C, 2h

Condition:

Dry and heat:85+2C, 16h

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

Bk: BARES
-5%< AV/IV<5%

Request:No break out and damage
-5%< AVIV<5%

Steady state hot

and damp

ARERAENERE, BARKRENSEKEEEENL%

BRESE: 96h

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

Strict degree:96h

K MREFVRIESG
PREVEEZUE <+20%
EBHEB#ELE £10%

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

Varistor voltage changed rete < £10%






