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1

AN RSFRIEAEZHRL  Shape & Dimensions and Parts & Components
SMERSE: WE 1T FIER 1
PRI ML 2 Fik 2

Shape & Dimensions: See Fig.1 and Table 1.
Parts &Components: See Fig.2 and Table 2
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1 (Table 1
1 Type L (mm) W (mm) T (mm) a (mm)
0402 1.0+0.10 0.5+0.10 0.5£0.10 0.25+0.15
0603 1.6£0.15 0.840.15 0.840.15 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 40.30 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)
#8743 Part @ @ ®
P HIAR Ui AR

(Ag 3 Ag-Pd)

Internal Electrode

(Ag or Ag-Pd)

(Ag/Ni/Sn =JZ)
Terminal Electrode
(Ag/Ni/Sn three layers)

2 PEBIR (BHS)  Product Identification(Part Number)

K
®

T
®

Qv 1206 H 380
©) ©) ® @
@ 25| Type
Qv Jr AR HFE Chip Varistor

@ mAKHERLIEHEE

Maximum DC Operating Voltage

090

9V

®@ #MERS inch (mm) External Dimension LxW

380

38V

1206 0.12x0.06 (3.2x1.6) © JERREAE
1812 0.18x0.12 (4.5%3.2) Tolerance of Varistor Voltage
K +10%
® MRS Application Code L +15%

DRIR I AL

H High Surge Current Suppression

©® fu%% Packaging

T

Ymitr Tape
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3

AR Electrical Characteristics

I.QV0402H~QV0805H

BRRRAL

BALIERE i G 5 E vax| FEER ) ggg %ﬁff
wy | Ve | e | o |, || i
Part No. g (8/20is Lay| @200 ) @1mMHz
Voce(V) Vac(V) Ve(V) AVs Ve(V) Ip(A) Wr J) Co(pF)
QVO0402HSRSLT 5.5 4 12 +15% 24 20 0.05 150
QV0402HOSOLT 8 6 13 +15% 26 20 0.05 130
QV0402H120LT 12 9 18 +15% 30 20 0.05 80
QV0402H180KT 18 14 25 +10% 42 20 0.05 60
QV0402H260KT 26 20 34 +10% 55 20 0.05 50
QVO0603HSRSLT 5.5 4 12 +15% 24 30 0.1 250
QV0603HOSOLT 8 6 13 +15% 26 30 0.1 230
QVO0603H120LT 12 9 18 +15% 30 30 0.1 140
QV0603H140LT 14 11 20 +15% 34 30 0.1 130
QV0603H180KT 18 14 25 +10% 42 30 0.1 110
QV0603H260KT 26 20 34 +10% 55 30 0.1 80
QV0603H300KT 30 25 39 +10% 66 30 0.1 70
QV0603H380KT 38 30 47 +10% 80 30 0.1 60
QVO805HSRSLT 5.5 4 12 +15% 24 100 0.3 600
QV0805HOSOLT 8 6 13 +15% 26 100 0.3 560
QVO0805H120LT 12 9 18 +15% 30 100 0.3 360
QVO0805H140LT 14 11 20 +15% 34 100 0.3 350
QVO0805H180KT 18 14 25 +10% 42 100 0.3 280
QVO0805H220KT 22 17 28 +10% 46 100 0.3 240
QV0805H260KT 26 20 34 +10% 55 100 0.3 210
QVO0805H300KT 30 25 39 +10% 66 100 0.3 190
QV0805H330KT 33 26 42 +10% 72 100 0.3 180
QVO0805H380KT 38 30 47 +10% 80 100 0.3 150
QV0805H450KT 45 35 56 +10% 96 100 0.3 130
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II. QV1206H
BATAHE v Vi Clamping | veah | PR
Eithe) Max. Working Voltage Varistor Voltage Voltage Current Energy
Part No. @1mA DC (8/20p5) (8/20p) (10/1000ps)
Voc(V) Vac(V) Va(V) AVg Ve(V) Ic(A) Ip(A) Wr (J)

QVI1206HO90LT 9 7 13 + 15% 24 1 200 0.5
QV1206H120LT 12 9 18 +15% 30 1 200 0.5
QV1206H140KT 14 11 20 + 10% 34 1 200 0.5
QV1206H160KT 16 12 22 + 10% 36 1 200 0.5
QV1206H180KT 18 14 25 +10% 42 1 200 0.5
QV1206H220KT 22 17 28 + 10% 46 1 200 0.5
QV1206H240KT 24 18 30 +10% 52 1 200 0.5
QV1206H260KT 26 20 34 + 10% 58 1 200 0.6
QV1206H280KT 28 22 37 +10% 63 1 200 0.6
QV1206H300KT 30 25 39 + 10% 66 1 200 0.6
QV1206H330KT 33 26 42 +10% 72 1 200 0.6
QV1206H380KT 38 30 47 + 10% 80 1 200 0.6
QV1206H420KT 42 33 53 +10% 90 1 200 0.6
QV1206H450KT 45 35 56 + 10% 96 1 200 0.6
QV1206H480KT 48 37 60 +10% 102 1 200 0.6
QV1206H560KT 56 40 68 +10% 116 1 200 0.6
QV1206H600KT 60 45 76 + 10% 129 1 200 0.6
QV1206H650KT 65 50 82 +10% 139 1 200 0.6
QV1206H750KT 75 55 94 + 10% 160 1 200 0.6
QV1206H850KT 85 60 100 +10% 175 1 200 0.6
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II. QV1210H***

R AL ol B
Eithe) Max. Working Voltage Varistor Voltage Voltage Current Energy
Part No. @1mA DC (8/20p5) (8/20p) (10/1000ps)
Voc(V) Vac(V) Ve(V) AVg Ve(V) Ic(A) Ip(A) Wr (J)
QVI1210HO90LT 9 7 13 + 15% 24 2.5 400 1.5
QVI1210H120LT 12 9 18 +15% 30 2.5 400 1.5
QVI1210H140KT 14 11 20 + 10% 34 2.5 400 1.5
QVI1210H160KT 16 12 22 + 10% 36 2.5 400 1.5
QV1210H180KT 18 14 25 +10% 42 2.5 400 1.5
QVI1210H220KT 22 17 28 + 10% 46 2.5 400 1.5
QV1210H240KT 24 18 30 +10% 52 2.5 400 1.5
QV1210H260KT 26 20 34 + 10% 58 2.5 400 1.5
QV1210H280KT 28 22 37 +10% 63 2.5 400 1.5
QV1210H300KT 30 25 39 + 10% 66 2.5 400 1.5
QV1210H330KT 33 26 42 +10% 72 2.5 400 1.5
QV1210H380KT 38 30 47 + 10% 80 2.5 400 1.5
QV1210H420KT 42 33 53 +10% 90 2.5 400 1.5
QV1210H450KT 45 35 56 + 10% 96 2.5 400 1.5
QV1210H480KT 48 37 60 +10% 102 2.5 400 1.5
QV1210H560KT 56 40 68 +10% 116 2.5 400 1.5
QV1210H600KT 60 45 76 + 10% 129 2.5 400 1.5
QV1210H650KT 65 50 82 +10% 139 2.5 400 1.5
QVI1210H750KT 75 55 94 + 10% 160 2.5 400 1.5
QV1210H850KT 85 60 100 +10% 175 2.5 400 1.5
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IV. QV1812H***

R AL ol B
Eithe) Max. Working Voltage Varistor Voltage Voltage Current Energy
Part No. @1mA DC (8/20p5) (8/20p) (10/1000ps)
Voc(V) Vac(V) Ve(V) AVg Ve(V) Ic(A) Ip(A) Wr (J)
QVI1812HO90LT 9 7 13 + 15% 24 5.0 800 2.5
QVI1812H120LT 12 9 18 +15% 30 5.0 800 2.5
QV1812H140KT 14 11 20 + 10% 34 5.0 800 2.5
QV1812H160KT 16 12 22 + 10% 36 5.0 800 2.5
QV1812H180KT 18 14 25 +10% 42 5.0 800 3.0
QV1812H220KT 22 17 28 + 10% 46 5.0 800 3.0
QV1812H240KT 24 18 30 +10% 52 5.0 800 3.0
QV1812H260KT 26 20 34 + 10% 58 5.0 800 3.0
QV1812H280KT 28 22 37 +10% 63 5.0 800 3.0
QV1812H300KT 30 25 39 + 10% 66 5.0 800 3.5
QV1812H330KT 33 26 42 +10% 72 5.0 800 3.5
QV1812H380KT 38 30 47 + 10% 80 5.0 800 3.5
QV1812H420KT 42 33 53 +10% 90 5.0 800 3.5
QV1812H450KT 45 35 56 + 10% 96 5.0 800 3.5
QV1812H480KT 48 37 60 +10% 102 5.0 800 3.5
QV1812H560KT 56 40 68 +10% 116 5.0 800 3.5
QV1812H600KT 60 45 76 + 10% 129 5.0 800 3.5
QV1812H650KT 65 50 82 +10% 139 5.0 800 3.5
QV1812H750KT 75 55 94 + 10% 160 5.0 800 3.5
QV1812H850KT 85 60 100 +10% 175 5.0 800 3.5
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V. QV2220H***
. R BAIRMRE | WERR | g
BAT/ERE . Max. Clamping Peak
R . Varistor Voltage Energy
Max. Working Voltage Voltage Current
Part No. @1mA DC (8/20p15) (8/20p5) (10/1000ps)
Voc(V) Vac(V) Ve(V) AVg Ve(V) Ic(A) Ip(A) Wr (J)
QV2220H260KT 26 20 34 +10% 58 5.0 1200 5.0
QV2220H300KT 30 25 39 +10% 66 5.0 1200 5.0
QV2220H330KT 33 26 42 +10% 72 5.0 1200 5.0
QV2220H380KT 38 30 47 +10% 80 5.0 1200 5.0
QV2220H420KT 42 33 53 +10% 90 5.0 1200 5.0
QV2220H450KT 45 35 56 +10% 96 5.0 1200 5.0
QV2220H480KT 48 37 60 +10% 102 5.0 1200 5.0
QV2220H560KT 56 40 68 +10% 116 5.0 1200 5.0
QV2220H600KT 60 45 76 +10% 129 5.0 1200 5.0
QV2220H650KT 65 50 82 +10% 139 5.0 1200 5.0
QV2220H750KT 75 55 94 +10% 160 5.0 1200 5.0
QV2220H850KT 85 60 100 +10% 175 5.0 1200 5.0
VI FetE#ZE  V/I Characteristic Curves
1
—h ||| —1210H650
Ul T ||| —1206H650 g’
100 =t S 100 =T Al —1210H560
— == i —1206H560 _ =S
2 AT Zz = 7 ST =PI — 1210H380
g ! H LTI —1206H300 e = [ gy
T ] i T A 8 | 11 v Al ==1210H300
5 = < —1206H260 = = 4
> Pq = A i —1210H260
A —1206H180 AT
- - —1210H180
A — —1206H090 L
—1210H090
10 10
0.001 0.01 0.1 1 10 100 1000
0.001 0.01 0.1 1 Curr(}ront(A) 100 1000 Current(d)
7 —1812H650 i
st A —2220H650
100 =T —1812H560 100 e et
I~ il = I Al —2220H560
z Al —1812H380 % T
¥ ST T — 1812H300 ¥ Eliiiie=ze 22201380
= =TI = O T ——2220H300
g = o —1812H260 = R =
1] bt T | —2220H260
— —1812H180
LT T —2220H180
—1812H090
10 10
0.001 0.01 0.1 10 100 1000 0.001 0.01 0.1 1 10 100 1000
Current(A) Current (A)
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4  RBAPREF
o PR
WITCRE ARE A B0 A PR AR R K PR B 2R AR N T
a. EEHEE: 20£15C;
b. AHXHEE: 65£20%:;
c. “AJE: 86 kPa~106 kPa
WIS SR R, TAE R 2%
a. BRI : 2542°C;
b. AHXHEE: 65+5%RH;
c. "AJE: 86kPa~ 106kPa

4 Test and Measurement Procedures
* Test Conditions

Unless otherwise specified, the standard atmospheric
conditions for measurement/test as:

a. Ambient Temperature: 20+15°C

b. Relative Humidity: 65+20%

c. Air Pressure: 86kPa to 106kPa

If any doubt on the results, measurements/tests should
be made within the following limits:

a. Ambient Temperature: 25+2°C

b. Relative Humidity: 65+5%

c. Air Pressure: 86kPa to 106kPa

. RERE

HPIAGAT: 20 RETBOKER s
e e ks A R BEL M 14

* Inspection Equipment
Visual Examination: 20 X magnifier

Varistor Voltage test: Varistor teste

5 TWIEMRRE  Reliability Test

s W H R A 75 ¥ B3R
No Items Test conditions / Methods Requirements
N T=10
N 20mm—»{ | n A s
B | S Wap: 2mm ‘U* O AL
i ) ! ! ’ No visible mechanical damage.
1 Bending R S?eed<0.5mm/s e e @ RIS G E AR = 5%,
Resistance LRFFIT[A] Duration: 10s —— |AV1mA /VlmAl =59,
452 45+2
T JHEJE Speed<<0.5mm/s — |F
SR | fep )y Apply force: . i LA T B«
2 Terminal 5N (0402/0603) /10N (0805~2220) |z | _ o
Strength ) No removal or split of the termination
{RHFFIS ] Duration: 10+1s
@© oy WAUHAR A 5
3 AR JEHEEE Solder temperature: 240£5°C; No visible mechanical damage.
N L. . e AR 7B 25 2R
Solderability W5 ] Dipping Duration: 3£0.3s; ® .mﬁ:lﬁﬁ HLB 15 80 78 38 K 90%
Wetting shall exceed 90% coverage.
it @ EA AL
A JEHZEE Solder temperature: 260+5°C; No visible mechanical damage.
Resistance to R A ARAY 2% <
W25 ] Dipping Duration: 5+1s; @ WA RO AR = 10%.
Soldering Heat | AVIMA /VImA | =10%.
rARIR A il 100 X
High and low temperatures Transform for 100 Cycles.
30 min 30 min ®©  TEnT WAL
by 125°C \ \ No visible mechanical damage.
> @ RK R 5 IR R AL = 10% .
Thermal Shock .
. 30min | AVImA /VImA | =10%.
-40°C > ——
20sec. (max.)




FrAESEEMMETS  Specifications for Chip Varistor 9/11

© TR AR

=Ry =] P
6 R 1B % Temperature: 125+2°C No visible mechanical damage.
High Temp. X SR IA B - SARAY B =
RSP (ReEI I Duration: 100024 b, @ WA E R B R EA A = 10%.
Storage | AVImA /VImA | =10%.
. " B% Temperature: -40+2°C No visible mechanical damage.
Low Temp. N ) SRS B T CARAY 2 =
P {RHERSE] Duration: 1000424 h. © B AT R LR AR LR = 10%.
Storage | AVImA /VImA | =10%.
IRJ¥ Temperature: 85+2°C O AT AU
iR No visible mechanical damage.

8 fn# M & Loading Voltage: Voc. ®

High Temp. Load R AT FEB AR ET TR =10%.
' {RFFI 1A Duration: 1000+£24 h.

| AVIMA /VImA | =10%.

IR JE Temperature: 40+2°C @  FeAl MR
B ¥2J¥ Humidity: 90% ~ 95% RH No visible mechanical damage.

K fn# L Loading Voltage: Vpc. © WK TR R R AR =10%.

Damp Heat Load i | AVImA /VImA | =10%.
£ 7] Duration: 500412 h.
Rk 7 Pulse waveform: 8/20 us
Ny y N G A .
Bocmumms | e R 1K © TR AR

No visible mechanical damage.

10 Maximum Surge | Number of hit: each 1 time of +/- polarity @ RIS E RO E LR = 10%.
Current M SRR FLR | AVImA /VImA | =10%.
Applied current: maximum surge current (Ip)
ik T Pulse waveform: 10/1000 us
N [y N n A5 .
BORmAeE | RS ERE 1K © T Ay RS
) ) ) No visible mechanical damage.
11 Maximum Surge | Number of hit: each 1 time of +/- polarity @ R HTE R JE AL % = 10%.
Energy PR BRI AEE(Wmax) | AVImA /VImA | =10%.

Applied current: maximum surge energy(Wmax)

6 %% Taping

(1) N (EAL: mm)

DO PO

) l— f
‘-—-":"‘““‘""‘ """ 1\ "
mugﬂeBEBHB """" -

Carrier tape dimensions. (Unit: mm)

A0 P1
KA Type A0 B0 W E F P1 PO DO KO
0402 0.65+0.2 1.15+0.2 8.0£0.3 1.75+0.1 3.540.1 2.0£0.1 | 4.0+0.1 1.55+0.1 0.8 Max.
0603 1.05+0.2 1.85+0.2 8.0£0.3 1.75+0.1 3.540.1 | 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 3.540.1 | 4.0£0.1 | 4.0£0.1 1.55+0.1 1.1 Max.
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1.7520.1 =
D, —po—  —P2|=— | T
L o A\ ) A /J
T (N A B
3.5+0.1 7
fany Fany Fan {O) fany Fany
/ A\ ),J A\ A\ U A\ / [aa)
7
.
1.0+0.1/-0.0 : P —ko
A
. A0 BO KO T W% PO P P2
27 Type
(+0.2) (+0.2) (*0.2) (+0.05) (+0.2) (+0.2) (+0.2) (+0.2)
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 3.5 4.8 1.8 0.25 12.0 4.0 8.0 2.0
2220 5.1 6.0 2.2 0.25 12.0 4.0 8.0 2.0
(2) %4 R~ Taping reel dimensions
W
o] KM HiFE JXs} Dimensions(mm)
L
Cl Type Spec. A W C
i I 0402 7" 178+£2 8.4+2.0/-0.0 58+2
O
@ i I 0603 7" 178+£2 8.4+2.0/-0.0 58+2
‘ I 0805 7" 178+2 8.4+2.0/-0.0 5842
1206 7" 178+2 8.4+2.0/-0.0 5842
1210 7" 178+2 8.4+2.0/-0.0 5842
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) B3HE Packaging quantity
et £ HHE D
Type Tape Quantity(pcs/reel)
0402 10K
K
0603 4K
Paper Tape
0805 4K
1206 3K
1210 R 2K
1812 Embossed Tape 1K
2220 1K
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7 J8#EEI  Soldering Recommendation
(1) B FEIR Recommended Land pattern

KA Type A (mm) B (mm) C (mm)

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

< B >l < A > 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) ZEiEEMLZ Recommended Soldering Profile

o TCH#E: Sn/Ag/Cu (96.5/3.0/0.5) e Pb Free Solder Paste: Sn/Ag/Cu (96.5/3.0/0.5).
o AR AR RN A 10s ¢ Max time at max temp: 10sec.
o RVFRENREXRE: &Z 2K e Allowed Reflow time: 2x Max

— B= Max; 260C

20--40s

¥ s
Gradually cooling dewn

1507

8 JEETFI Notes & Warnings

. fEF * Storage
1. WIREEEAFRE: -10°C~+40°C. 1. Storage temperature in original packaging: -10~+40°C.
2. MHXHEEE: <70%RH. 2. Relative Humidity: <70%RH.
3. 37 BB M A A BE K 3. Keep away from corrosive atmosphere and sunlight.

4. fEfEi: 12 41NHo 4. Period of Storage: 12 Months.






