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&R E Y KB FE (MOV) #UA%
Metal Oxide Varistors (MOV) Data Sheet

% Features

W S AL B,  Fast responding to transient over—voltage

Wi KRB S ReERE ), Large absorbing transient energy capability
W5 SR AR B, Low clamping ratio and no follow—on current
W% & RoHS E 3K, RoHS Compliant

B C{ERE: -40C ~ +125°C, Operating Temperature: -40°C ~ +125C
W7 E: -40°C +125°C, Storage Temperature: —40C =~ +125°C

M Applications

YR, B EEE. Mtz al PLC £ Power supply, Telecommunication, Smart meter, or PLC protection
TH PR TP SRR AR Surge protection in consumer electronics

TV T i 25 IRTE AR Surge protection in industrial electronics

%% FH H 88 IR IR R Surge protection in electronic home appliances, gas and petroleum appliances

Sk FEL B FN EE R IR VR TR I & Relay and electromagnetic valve surge absorption

L, P29t iBH Part Number Code:

H T R il 0 D 6 5 1 K | — C3.5Z3

Bk AE
Tolerance
K: +10% PR QRS

Special code

FTR FEfrw
Product Type
FTR Series

A
Type D: Disk

Element Diameter Varistor Voltage

10: < 10mm 681: 68X 101
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2, BS54 Electrical Characteristics:

Sk R P A b L
Maximum Allowable Varistor Clamping Surge Current
Voltage Voltage

=N PNN=N
S % N HE
YR LI NS

Th#%
Maximum Energy 2k

Rated Power
Voltage (10/1000ps)

Vac(V) Voc(V) Vima(V) Ip(A) Ve(V) Imax 8/20us(A) W) (W)
420 560 680 (6127748) 25 1120 2500 75 0.4

£7E Notes: 1, J§HLJAL Leakage Current (@83% of VImA): IR<S25mA , a =25

3, #ME R~ Dimensions:

75 Symbol D(max.) H(max.) d(£0.05)

AME R~} Dimension(mm) 12 14.5 3.5+0.5 7.540.8 0.80 6.4

4, 7= 5L EAE Marking Code:

FTR Logo

10D681K 10D:010, 681K:Varistor voltage 680V, K:+10%Vr.
FTR

10D681K
Al

cmus UL&CSA Certificate No. :E507891

CQC Certificate No. :

2
K F Si‘?‘gy FTRO7D* CQC20001268211 FTR10D* CQC20001268175
certificate FTR14D* CQC20001268254 FTR20D* CQC20001268253

VDE Certificate No.:40051843

REG Fa52

K F Date code
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5, B4 EFEAR Electrical Ratings:

TiH Items

WX 261 / i Test Condition/Description

FE5R Requirement

FEESH BT 1A FIZAET, DX A B 5] 2 ) P

Maximum Allowable

i H
'fdﬁﬁﬂgﬁ The voltage between two terminals with the specified measuring
Varistor Voltage . .
current 1mA.DC applied is called Vb.
RFFEEHEE | AR IE R GE A SZ 15K BB A i &

The recommended maximum sine wave voltage (RMS) or the

Rated Wattage

Voltage Maximum DC voltage can be applied continuously
TEE € 8/20us PIE, K€ [ Bk g F it (Tp) 2644, DUAS Y e A
FE FH B B S U8, The maximum voltage between two terminals with
the specification standard impulse current.
Applied waveform: 8/201u s
%j(l}&ﬁa—u EE}_TE Crest value
Maximum Clamping . 15@
Voltage §§ /7
é 50
© 20ps |
100 [ »i 8us
3 Time N
Impulse Width o
B AR R j O NS B B
G TEFE E [P 5E R FE P v it i 1) s RS- 3 T 36

The maximum average power that can be applied within the

specified ambient temperature.

Energy

an

fi

LHENN T 10/1000 v s B 2ms B — ANk I, Hs A F B F e AR 4L
2R 10% K FE P9 B8 W AT ) FR e R RE =R
the varistor voltage change of = 10% when one impulse of
10/1000 us or 2ms is applied.

The maximum energy within

oS3 RN TR L vl
Withstanding Surge

X R AR BEL Bt I — AN AR HE TR (8/20 ws) HALA, AR PHL A R AR
AR TR 10%ITEE N o The maximum current within the
varistor voltage change of +10% with the standard impulse

DA 5 SR A2 B
FF G s E R 1A
To meet the

Specified value

Varistor Voltage
Temp. Coefficient

Current current (8/201us) applied.
Vima@ssc-Vima@esc o N .
‘ y % 100%(%/C)
s A5 R P AR Vima@2sc 60 e

Vima@-40c-Vima@asc

x 1 X 100%(%/C)
Vima@zsc 65

<0.05%/°C

TR A3 i
Surge Life

TE ARG N, % T R PTIR 0k b v 3 A 2 A T 22 0
10, 000 ¥ Ji5 I 28 J s A L BHL () B R Vb f97E 4k, The change of Vb shall
be measured after the impulse listed below which is applied
10, 000 times continuously with the interval of ten seconds at

room temperature

180K to 680K | 50A (8/201us)

100A (8/20 1's)

10D series

820K to 112K

AVb
—— <+ 10%

Vb
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6, FUBR4FE Mechanical Characteristics:

i H Items

MR / J51: Test conditions / Methods

S

Specifications

g Ze P B
Tensile Strength

of Terminals

TE i ¥~ T iy 328 5 e ] (B, RFRZEE B E 1011 B
Gradually applying the force specified and keeping the unit
fixed for 10*+1 sec.

Terminal diameter (mm) Froce (kg)
0. 5<d=<0. 8 1.0
0.8<<d=<1.25 2.0

1.256<<d 4.0

AARTE B B AR
NO Visible damage
| AVImA/VImA | <<5%

71 2875 i e B Wk
Bending Strength

of Terminals

Xof A7 WA P R o 5 AR T R DA R 1 ) B, R AR S =
90° , SRJE IR AG AL E . FEAH I JT In) F AP IR

Hold specimen and apply the force specified below to each
lead. Bend the specimen to 90° , then return to the original

position. Repeat the procedure in the opposite direction.

Terminal diameter (mm) Froce (kg)
0. 5<d=<0. 8 0.5
0.8<<d=<1.25 1.0

1.256<<d 2.0

AARTE B B AR
NO Visible damage
| AVImA/VImA | <5%

0 10755Hz Frequency range: 10755 Hz

AARTE B 45 R

Priz ik PlE: 0.75 Z=K8L 98m/s2 Amplitude: 0. 75mm or 98m/s2 o
Vibration Jille 3N EIEERIIT R, BTN 2 /M. Direction: 3 NO Visible damage
' . S i ' | AVIDA/VIDA | <5%
mutually perpendicular directions, 2hrs each.
/b 5% v - FL AR B
SLCEN =S
J g VPR :  245+5C Solder Temp: 245+5°C ISR B At least

Solder ability

BZAERE]: 240.5 sec Dipping Time: 240.5 sec

95% of terminal
electrode is covered
by new solder

T A5 A X
Resistance to

Soldering Heat

JEEERE . 260+£5°C Solder Temp: 260+5C
B PEIFE]: 10+ 1 sec Dipping Time: 10+1 sec

AARTE B B I A5IR
NO Visible damage
| AVImA/VImA | <<5%
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7, AT §E M Reliability:

i H Items

MR S6AtE/ 7515 Test conditions / Methods

S

Specifications

e fif 7

REEIRE: 12542°C Ambient Temp: 125+2°C
High T tu X AVImA/VimA | <5%
S CIPETATITE | wesemiia. 1000 M Duration: 1000hrs [ AVim | <55
Storage
i .
M 7 IR E: -40+2°C Ambient Temp: —-40+2°C
Low Temperature X ) | AVImA/VImA | <<5%
Br4EIP[A]: 1000 /M Duration: 1000hrs
Storage
BT EEE T : 40+£2°C90795%R/H, Ambient Temp:40+2°C 90795% R/H.
R AR iR e ent Temp ' | AVImA/VinA | <5%
Humidity Br4EFP[A]: 1000 /M Duration: 1000hrs
DL RN EHS 10 MEIF The conditions shown below shall be
repeated 10 cycles
Gz B JE 3
R i 5
. . . . AR TE B B 4540
T ETEIR Step Temperature (C) Period (minutes) o
No visible damage
Temperature Cycle 1 -40+£3 30+£3
| AVImA/VImA | <<5%
2 Room temperature 543
3 125+3 30+3
4 Room temperature 5+3

fAri 1% High

Temperature Load

EGIRSE: 1251 2° CHFEEmTAl: 1000 /NI m f4%: i KFFEESR
H k. Ambient Temp: 125+2°C Duration: 1000hrs Load: Max.
Allowable Voltage In AC eara.

| AVImA/VImA | <5%

B
Damp Heat Load

R : 40£2°C, 90-95%R/H AHXEE . FFEERTE]): 1000 /N
3R WA TESH B %, Ambient Temp: 404+2°C, 90-95%
R.H. Duration: 1000hrs Load: Max. Allowable Voltage

AR TE B B 4540
No visible damage
| AVImA/VImA | <<5%

“#a 2 BHPT
Voltage Proof

&R, 2500Vaclmin. Metal balls method, 2500Vac 1 min.

AR TC B 45 5

No visible damage
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8, B3 Soldering Recommendation:
P TC R IR P AR 2R A

Wave Lead Free Soldering Recommendation:

300
B Preheating Maximum Wave 265°C jﬂ:ﬁi Cooling
250
O 200
o
>
£ 150
(]
Q.
§ 100
l_
50
0

0 0.5 1 1.5 2 2.5 3 3.5 4

Time (minutes)

Peak Temperature 265°C
Dipping Time 10 seconds (max. )
Soldering 1 time

F T HESE 251 Recommendation Reworking Conditions with Soldering Iron

Item Conditions
Temperature of Solderin
¥ ) 8 360°C (max. )
Iron—tip

Soldering Time 3 seconds (max. )

Distance from Varistor 2mm (min. )
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9, A3 R, Type and Quantity of packaging:
B (Tn bulk)
3% I £ Inner box P HEEFE Carton S B4 & Inner box| BIIEEfECarton
T UEI . o o L o L o L
MRS WS | e | L wm |15 | g | BEE | L, | BEE
Part Number qty/bag ! Total E BH - B Total G Total qty
(oes) Bags/bo . Boxs/carto| Total qty aty/bag Bags/bo ot Boxs/carto N
X Ly n pcs/carton (pcs) X 4 n .
pcs/box pcs/box on
05D |180K 911K 1000 4 4000 4 16000 1000 4 4000 4 16000
07D [180K™911K| 1000 4 4000 4 16000 1000 4 4000 4 16000
180K 681K 500 4 2000 4 8000 500 4 2000 4 8000
10D [681K~112K 400 4 1600 4 6400 400 4 1600 4 6400
122K~ 182K 300 4 1200 4 4800 300 4 1200 4 4800
180K™331K 400 4 1600 4 6400 400 4 1600 4 6400
14D 361K 681K 300 4 1200 4 4800 300 4 1200 4 4800
%{T% 681K 112K 250 4 1000 4 4000 250 4 1000 4 4000
122K~ 182K 150 4 600 4 2400 150 4 600 4 2400
180K 301K 250 4 1000 4 4000 250 2 500 4 2000
50D 331K"561K 200 4 800 4 3200 200 2 400 4 1600
681K 112K 150 4 600 4 2400 150 2 300 4 1200
122K~ 182K 100 4 400 4 1600 100 2 200 4 800
180k~ 681k 100 4 400 4 1600 100 4 400 4 1600
25D
681K 112K 50 4 200 4 800 50 4 200 4 800
iE F7 36 B SR~ HEEE SHFE IR~ HfEAE
= = / /
i. 2‘5 E ;o ] A%/ FS
e ) ”I ] 10/ 2 - L C163
1 ,.l.. 2 "ﬁ-’ﬁ A : 4 _ga -)
e - F—— ol . o <
250%165%130 36“*\:'7'”*:“”
05D. 07D 7 | .
£ 45 /%8
10D. 14D. ¥ ¥ 44 /& 1S485 > 1643
25DBY = | =y = - Sy o
& e O Max— o ¢ ——1 = o g
252% 1 60+66 260%180%*280
—— ’ 4 &/ %
20DBY B 5| g6 rha 28/ & 1576 > S
. = | AR )
2524 160+66 260%180%280
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