4 U108 KMOV0402H THRU 2220H

SEMICONDUCTOR

Speeifications for Chip Varistor

Datasheet

1 SMER~TAER44L  Shape & Dimensions and Parts & Components

o HMERSF: WK1 R 1 *  Shape & Dimensions: See Fig.1 and Table 1.
o ERfE4HAR: W 2 fiE 2 * Parts &Components: See Fig.2 and Table 2

E1 TFigl

% 1 (Table 1)

0402 1.0£0.10 0.5+0.10 0.5+0.10 0.25+0.15
0603 1.6£0.15 0.8+0.15 0.8+0.15 0.3+0.20
0805 2.0+0.20 1.25+0.20 0.85+0.20 0.5+0.30
1206 3.2+0.20 1.6 £0.20 1.2 Max. 0.5+0.25
1210 3.2+0.30 2.5+0.25 1.5 Max. 0.5+0.25
1812 4.5 +0.40 3.2+0.30 2.0 Max. 0.25~1.0
2220 5.7 £0.40 5.0 £0.40 2.5 Max. 0.25~1.0
% 2 (Table 2)
e ; HERS i LA
il JrAURBURRLA ZnO F SRR E (Ag B Ag-Pd) (Ag/N/Sn =J3)
ZnO Semiconductor Ceramics for .
Component . . Internal Electrode Terminal Electrode
Chip Varistor

(Ag or Ag-Pd)

(Ag/Ni/Sn three layers)

2 PR CBFS)  Product Identification(Part Number)

1206 0.12x0.06 (3.2x1.6)
1812 0.18%0.12 (4.5%3.2)
K +10%
L +15%
" AR HL A1 .
High Surge Current Suppression
T Yty Tape

=
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3 BS54 Electrical Characteristics

1.0402H~0805H

y .
AT R ijgsa‘{lj\[/lax. WHRE | e %iff
wy | e | i | cli |l | S| el
Part No. (8/20ps 1A) (8/20ps) @1MHz
Vo) | Vae®) | VaW) | AVs | vew ) | W@ | P
KMOV0402H5RS5LT 5.5 4 12 +15% 24 20 0.05 150
KMOV0402HO80LT 8 6 13 +15% 26 20 0.05 130
KMOV0402H120LT 12 9 18 +15% 30 20 0.05 80
IKMOV0402H180KT 18 14 25 +10% 42 20 0.05 60
IKMOV0402H260KT 26 20 34 +10% 55 20 0.05 50
KMOV0603H5RSLT 5.5 4 12 +15% 24 30 0.1 250
KMOVO0603HO80LT 8 6 13 +15% 26 30 0.1 230
KMOVO0603H120LT 12 9 18 +15% 30 30 0.1 140
KMOV0603H140LT 14 11 20 +15% 34 30 0.1 130
KMOVO0603H180KT 18 14 25 +10% 42 30 0.1 110
KMOVO0603H260KT 26 20 34 +10% 55 30 0.1 80
KMOVO0603H300KT 30 25 39 +10% 66 30 0.1 70
KMOVO0603H380KT 38 30 47 +10% 80 30 0.1 60
IKMOVO0805HS5RSLT 5.5 4 12 +15% 24 100 0.3 600
KMOVO0805HO080LT 8 6 13 +15% 26 100 0.3 560
KMOVO0805H120LT 12 9 18 +15% 30 100 0.3 360
KMOVO0805H140LT 14 11 20 +15% 34 100 0.3 350
IKMOVO0805H180KT 18 14 25 +10% 42 100 0.3 280
IKMOVO0805H220KT 22 17 28 + 10% 46 100 0.3 240
KMOVO0805H260KT 26 20 34 +10% 55 100 0.3 210
KMOVO0805H300KT 30 25 39 +10% 66 100 0.3 190
KMOVO0805H330KT 33 26 42 +10% 72 100 0.3 180
KMOVO0805H380KT 38 30 47 +10% 80 100 0.3 150
KMOVO0805H450KT 45 35 56 +10% 96 100 0.3 130
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II. 1206H
RARRRALE & {8 LA
E&RE . REE &
R ﬁj(j:ﬁ; B Varistor Voltage Max. Clamping Peak Energy
Max. Working Voltage Voltage Current
@1mA DC (10/1000ps)
Part No. (8/20ps) (8/20ps)
Vpc(V) Vac(V) Ve(V) AVy VeV) Te(A) Ip(A) Wi (J)
KMOV1206HO090LT 9 7 13 +15% 24 1 200 0.5
KMOV1206H120LT 12 9 18 +15% 30 1 200 0.5
KMOV1206H140KT 14 11 20 +10% 34 1 200 0.5
KMOV1206H160KT 16 12 22 +10% 36 1 200 0.5
KMOV1206H180KT 18 14 25 +10% 42 1 200 0.5
KMOV1206H220KT 22 17 28 +10% 46 1 200 0.5
KMOV1206H240KT 24 18 30 +10% 52 1 200 0.5
KMOV1206H260KT 26 20 34 +10% 58 1 200 0.6
KMOV1206H280KT 28 22 37 + 10% 63 1 200 0.6
KMOV1206H300KT 30 25 39 +10% 66 1 200 0.6
KMOV1206H330KT 33 26 42 +10% 72 1 200 0.6
KMOV1206H380KT 38 30 47 +10% 80 1 200 0.6
KMOV1206H420KT 42 33 53 +10% 90 1 200 0.6
KMOV1206H450KT 45 35 56 +10% 96 1 200 0.6
KMOV1206H480KT 48 37 60 +10% 102 1 200 0.6
KMOV1206H560KT 56 40 68 +10% 116 1 200 0.6
KMOV1206H600KT 60 45 76 +10% 129 1 200 0.6
KMOV1206H650KT 65 50 82 +10% 139 1 200 0.6
KMOV1206H750KT 75 55 94 +10% 160 1 200 0.6
KMOV1206H850KT 85 60 100 + 10% 175 1 200 0.6
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1. 1210H
BATIEHE v ox Coamping | reat | BRI
ks Max. Working Voltage Varistor Voltage Voltage Current Energy
Part No. @1mA DC (8/20p5) (8/20p5) (10/1000ps)
Voc(V) Vac(V) Va(V) AVg Ve(V) Ie(A) Ip(A) Wr (J)

KMOV1210HO90LT 9 7 13 +15% 24 2.5 400 1.5
KMOV1210H120LT 12 9 18 +15% 30 2.5 400 1.5
KMOV1210H140KT 14 11 20 +10% 34 2.5 400 1.5
KMOV1210H160KT 16 12 22 +10% 36 2.5 400 1.5
KMOV1210H180KT 18 14 25 +10% 42 2.5 400 1.5
KMOV1210H220KT 22 17 28 +10% 46 2.5 400 1.5
KMOV1210H240KT 24 18 30 +10% 52 2.5 400 1.5
KMOV1210H260KT 26 20 34 +10% 58 2.5 400 L5
KMOVI1210H280KT 28 22 37 +10% 63 2.5 400 1.5
KMOV1210H300KT 30 25 39 +10% 66 2.5 400 L5
KMOVI1210H330KT 33 26 42 +10% 72 2.5 400 1.5
KMOV1210H380KT 38 30 47 +10% 80 2.5 400 L5
KMOV1210H420KT 42 33 53 +10% 90 2.5 400 1.5
KMOV1210H450KT 45 35 56 +10% 96 2.5 400 1.5
KMOV1210H480KT 48 37 60 +10% 102 2.5 400 1.5
KMOV1210H560KT 56 40 68 +10% 116 2.5 400 1.5
KMOV1210H600KT 60 45 76 +10% 129 2.5 400 1.5
KMOV1210H650KT 65 50 82 +10% 139 2.5 400 1.5
KMOV1210H750KT 75 55 94 +10% 160 2.5 400 L5
KMOVI1210H850KT 85 60 100 +10% 175 2.5 400 1.5
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IV. 1812H
BATARE BB Mo e | pe | EEFR
e Max. Working Voltage Varistor Voltage Voltage Current Energy
Part No. @1mA DC (820p5) @20ps) | (10/1000ks)
Voc(V) VacV) Vi(V) AVy Ve(V) Ie(A) Ip(A) Wt J)

KMOV1812H090LT 9 7 13 +15% 24 5.0 800 2.5
KMOVI1812H120LT 12 9 18 +15% 30 5.0 800 2.5
KMOV1812H140KT 14 11 20 +10% 34 5.0 800 2.5
KMOV1812H160KT 16 12 22 +10% 36 5.0 800 2.5
KMOV1812H180KT 18 14 25 +10% 42 5.0 800 3.0
KMOV1812H220KT 22 17 28 +10% 46 5.0 800 3.0
KMOV1812H240KT 24 18 30 +10% 52 5.0 800 3.0
KMOV1812H260KT 26 20 34 +10% 58 5.0 800 3.0
KMOV1812H280KT 28 22 37 +10% 63 5.0 800 3.0
KMOV1812H300KT 30 25 39 +10% 66 5.0 800 3.5
KMOVI1812H330KT 33 26 42 +10% 72 5.0 800 3.5
KMOV1812H380KT 38 30 47 +10% 80 5.0 800 3.5
KMOV1812H420KT 42 33 53 +10% 90 5.0 800 3.5
KMOV1812H450KT 45 35 56 +10% 96 5.0 800 3.5
KMOV1812H480KT 48 37 60 + 10% 102 5.0 800 3.5
KMOV1812H560KT 56 40 68 +10% 116 5.0 800 3.5
KMOV1812H600KT 60 45 76 +10% 129 5.0 800 3.5
KMOV1812H650KT 65 50 82 +10% 139 5.0 800 3.5
KMOV1812H750KT 75 55 94 +10% 160 5.0 800 3.5
KMOV1812H850K T 85 60 100 +10% 175 5.0 800 3.5
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V.2220H
B KR s e FL "
BATEHRE E@l R Max. Clamping Peak Re Sl i
BB Max. Working Volt Varistor Voltage Volt C ¢ Energy
ax. Working Voltage @ImA DC oltage urren (10/1000ps)
Part No. (8/20ps) (8/20ps)
Voc(V) Vac(V) Ve(V) AVg Ve(V) Ie(A) Ip(A) Wi ()
KMOV2220H260KT 26 20 34 +10% 58 5.0 1200 5.0
KMOV2220H300KT 30 25 39 +10% 66 5.0 1200 5.0
KMOV2220H330KT 33 26 42 +10% 72 5.0 1200 5.0
KMOV2220H380KT 38 30 47 +10% 80 5.0 1200 5.0
KMOV2220H420KT 42 33 53 +10% 90 5.0 1200 5.0
KMOV2220H450KT 45 35 56 +10% 96 5.0 1200 5.0
KMOV2220H480KT 48 37 60 +10% 102 5.0 1200 5.0
KMOV2220H560KT 56 40 68 +10% 116 5.0 1200 5.0
KMOV2220H600KT 60 45 76 +10% 129 5.0 1200 5.0
KMOV2220H650KT 65 50 82 +10% 139 5.0 1200 5.0
KMOV2220H750KT 75 55 94 +10% 160 5.0 1200 5.0
KMOV2220H850KT 85 60 100 +10% 175 5.0 1200 5.0
V/I #EiZ:  V/I Characteristic Curves
1 ||| =—1210H650
AT ||| —1206H650 et
100 L =l 100 =) | —1210H560
— . i —1206H560 _ =
2 i il B pasimmm_ & LA 1210H380
g "L —1206H300 y =0 ] il Bt 12101300
o HII R g By A Ry = = n Al —
5 I LT || —1206m2s0 = R T A
> » 2 — —1210H260
- L —1206H180 Ut
b 1206H00 mETi —1210H180
il mill —1210H090
10 10 !
0,001 0.01 0.1 1 10 100 1000
0001 001 0.1 Ul 100 1000 L
] —1812H650 12201650
100 L= —1810H560 | | 100 Ll =S :4 2220H560
S T T —1812H380 z R
=t - g [ L] il Sl —2220H380
3 L mnill| ] | —1812H300 g =+ il
B o T I —1812H260 === L] mE T 2220H300
A (812H180 bt =TT —2220H260
| =TT L512H090 —2220H180
10 10
0. 0m 0. 0.1 1 10 100 1000 0. 001 0.01 0.1 1 10 100 1000
Cnrrent (A) Current (A)
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4 RRMARET 4  Test and Measurement Procedures
. PR A * Test Conditions
LU/ S S R15S WS ot o R NN AR NG B Z 8 - S C B T Unless otherwise specified, the standard atmospheric

a. R 20+15°C; conditions for measurement/test as:

b. AHXTREE: 65+20%:; a. Ambient Temperature: 20+15°C

c. [ JE: 86 kPa~106 kPa b. Relative Humidity: 65+20%
TR S SR S TAE T 3R 2% A T c. Air Pressure: 86kPa to 106kPa

a. IR E: 2542°C; If any doubt on the results, measurements/tests should

b. AHXEE: 65+5%RH; be made within the following limits:

c. [ JE: 86kPa~ 106kPa a. Ambient Temperature: 25+2°C

b. Relative Humidity: 65+5%
c. Air Pressure: 86kPa to 106kPa

. MBS * Inspection Equipment
PR AL 20 FEIURER s Visual Examination: 20 X magnifier
i R R BRI Varistor Voltage test: Varistor teste

5 TWHEMERAK  Reliability Test

Fs B H PRk A7 1% R
No Items Test conditions / Methods Requirements
N T=10
N mm-»{ | il L3545 5
BB | T Warp: 2mm " *K}‘ Al
! J | No visible mechanical damage.
i S B e \b A
1 Bending % Speed<0.5mm/s e @ RIS FE B E AL 2% = 5%,
Resistance PRFERSIA] Duration: 10s e | AVImA /VimA | =5%.
4512 45%2
B EE Speed<<0.5mm/s — |F
SR | Ry Apply force: II it AR T B 7%
2 Terminal 5N (0402/0603) /10N (0805~2220) |17z . o
Strength No removal or split of the termination

{REE ] Duration: 10+1s

©  TEAT AR A 5
3 Epctis JE4EIRE Solder temperature: 240+5°C; No visible mechanical damage.
T fH UG =S
Solderability | ¥ /il Dipping Duration: 3+0.3s; @ LA AR KR B K 90%.
Wetting shall exceed 90% coverage.

© TR AR

[PEES \
4 JEE2EE Solder temperature: 260+5°C; No visible mechanical damage.
Resistance to R A R A A 2% <
) VR 5iFT 8] Dipping Duration: 5+1s; @ AR I AL R = 10%,
Soldering Heat | AVIMA /VImA | =10%.
R RIR A it 100 1
High and low temperatures Transform for 100 Cycles.
30 min 30 min ®© AT WAL
Py 125°C No visible mechanical damage.
5 L I HiT : AN R =109
Thermal Shock 1 \ 4 \ @ BRI IR B IR = 10%.
) 30min | AVIMA /VImA | =10%.
-40°C >

20sec. (max.)
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s © T WAL
= AT . . - .
6 Hioh T P Temperature: 125+2°C No visible mechanical damage.
mp. N R G & AR R =
SR TEP ) st 1] Duration: 100024 h, @ R I R R AL = 10%.
Storage | AVIMA /VImA | =10%.
§ N a] il RIALGT
R | : W R
; LowT M Temperature: -40+£2°C No visible mechanical damage.
ow Temp. R IA R Ay % =
WP 1] Duration: 1000424 h. @ IR e I R R AL % = 10%.
Storage | AVImA /VImA | =10%.
§ n YT
IR J% Temperature: 85+2°C @ ?@ﬂ}ﬂ‘)ﬁﬂiﬁ!{ﬁ,
BRI ‘ No visible mechanical damage.
8 Hioh T Load JN#EHE Loading Voltage: V. @ R HTE R R AL = 10%.
igh Temp. Loa
£ P {RFFIS 1] Duration: 1000+24 h. | AVImA /VImA | =10%.
‘ ‘ ¥ Temperature: 40+2°C @ T WML
AR B Humidity: 90% ~ 95% RH. No visible mechanical damage.
9 3 i ARAY 2=
Damp Heat Load fn#X & Loading Voltage: V. @ Llﬁj"%/?” }iiﬁl& EEAL-lTLEEIﬁJ)C“’/i =10%.
m m = 0.
R A] Duration: 500+12 h.
Jik i Pulse waveform: 8/20 us
N VoK N n 35457 -
BRI | R ERE 1K g ﬁg’bmﬁ“f@ﬁ ’
] ) ) o visible mechanical damage.
10 Maximum Surge | Number of hit: each 1 time of +/- polarity @ R HTE ERECH R AL = 10%.
Current PRI BORIRI FIA | AVIMA /VImA | =10%.
Applied current: maximum surge current (Ip)
Jik i T Pulse waveform: 10/1000 us
N [y N n P45 -
BRRmeERE | e ERE TR g ﬁjmﬂiﬁﬁ'&{,d
] ) ] o visible mechanical damage.
11 Maximum Surge | Number of hit: each 1 time of +/- polarity @ RIS R E A 2% = 10%.
Energy e R B ORIV BE FE(Wmax) | AVImA /VImA | =10%.
Applied current: maximum surge energy(Wmax)
6 %% Taping

(1) |HERT (BAL: mm)

KO
*

Carrier tape dimensions. (Unit: mm)

BO

0402 0.65+0.2 1.15+0.2 8.0+£0.3 1.75+0.1 3.5+0.1 2.0+0.1 4.0+0.1 1.5540.1 0.8 Max.

0603 1.05+0.2 1.85+0.2 8.0+0.3 1.75+0.1 3.54+0.1 4.0£0.1 4.0£0.1 1.55+0.1 1.1 Max.

0805 1.5+0.2 2.3+0.2 8.0+0.3 1.75+0.1 3.5+0.1 4.0+0.1 4.0+0.1 1.55+0.1 1.1 Max.
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1.75£0.1 =
D —po—  —P2— | T
L [ >D D) AN D) KJ
N\ N o/ o/ N\
3.5+0.1 7
o) fany FanN Fany Fan) o
/ % )J J G N A\ I m
i
.
1.0+0.1/-0.0 ‘ P —ko
e
1206 1.9 3.5 1.27 0.22 8.0 4.0 4.0 2.0
1210 2.8 3.5 1.5 0.22 8.0 4.0 4.0 2.0
1812 35 48 1.8 0.25 12.0 4.0 8.0 2.0
2220 5.1 6.0 22 0.25 12.0 4.0 8.0 2.0
(2) #4%L R~} Taping reel dimensions
w
N _

¥ 0402 7" 178+2 8.4+2.0/-0.0 58+2

0
@ N o I 0603 7" 178+2 8.4+2.0/-0.0 58+2

‘ 5 0805 7 178+2 8.442.0/-0.0 5842
1206 7" 17842 | 8.4+2.0/-0.0 5842

1210 7" 178+2 8.4+2.0/-0.0 58+2
1812 7 178+2 12.4+2.0/-0.0 58+2
2220 7" 178+2 12.4+2.0/-0.0 58+2

(3) A% &E Packaging quantity

0402 10K
=
0603 & 4K
Paper Tape
0805 4K
1206 3K
1210 Lk e 3K
1812 Embossed Tape 1K
2220 1K
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7 JREEEI  Soldering Recommendation
(1) ZiNFEMK Recommended Land pattern

C 0402 0.45~0.55 0.4~0.5 0.45~0.55
0603 0.6~0.8 0.6~0.8 0.6~0.8
«By < A i, 0805 0.8~1.2 0.8~1.2 0.9~1.6
1206 1.8~2.5 1.2~1.8 1.2~2.0
1210 1.8~2.5 1.3~2.0 2.2~3.0
1812 2.5~3.3 1.5~2.2 2.8~3.6
2220 3.8~4.6 1.5~2.2 4.8~5.5

(2) ZiJEE %L Recommended Soldering Profile

o TH¥IE: Sn/Ag/Cu (96.5/3.0/0.5) e Pb Free Solder Paste: Sn/Ag/Cu (96.5/3.0/0.5).
o Il B AR AR ] 108 ¢ Max time at max temp: 10sec.
o RVFEAERE: ®E 2K Allowed Reflow time: 2x Max
. B2 Max: 260C
240°C

20~40s
- Tl EATSE
Graduzlly coclmg down)

/9[54;3[:-;
1500

8 JEETFI Notes & Warnings

S 22 * Storage
1. WIGGEEZEN A : -10°C~+40C., 1. Storage temperature in original packaging: -10~+40°C.
2. MEXIEEE: <70%RH. 2. Relative Humidity: <70%RH.
3. 28 BB R AR B Y o 3. Keep away from corrosive atmosphere and sunlight.
4. g 12408, 4. Period of Storage: 12 Months.
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