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Features

MULTILAYER CHIP VARISTOR
For ESD / Surge Protection

@ Series size from 0402 to 2220, 08CH
e Working Voltage from 2V to 470V dc

e Low cap design (0. 2pf) for fast data transmission

e Fast response time (<0.5ns)

o Low leakage current

e High surge current ability

o Suitable for ESD protection

@ Bidirectional clamping, high energy

o Wide Operating temperature range from -55°C-125C

® Good slderability

Size
Model | 1005(0402) 1608(0603) 2012(0805) 3216(1206) 3225(1210) 4532(1812) 5650(2220)8050/08CH(322(
Length(L) | 1.00£0.15| 1.60+=0.20| 2.00£0.20 | 3.20£0.20| 3.20+0.20 | 4.50£0.30| 5.60£0.30 8.0+0.30
Width(W) | 0.50£0.15| 0.80+0.20| 1.20£0.20| 1.60£0.20| 2.50+0.20 | 3.20£0.20| 5.00£0.30 5.00£0.30
High(H) 0.70max 0.90max 1.30max 1.60maix 2.50max 3.20max .50ndax 4.50max
| L
wW /////
-PLll"
ESD Solutions Suppressor Series
MVR 0603 - 5R5 E OR2
L Capacitance value
‘0R2 | 0. 2pF | |2R5 |2.5pF | ‘121 |120pF ‘

» ESD Solutions Suppressor series

» Maximum continuous working voltage

| 55 | 5.5

|240

‘24v |

» Chip size

‘OMQUmm)|Loxa5mﬂ

| 0603 (1608) | 1.6X0. 8mm
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DEVICE RATING AND SPECIFICATIONS

Working Clamping Peak c .
apacitance ]
Voltage Voltage Current Maximum
Part Number ESD
DC 8/20uS 1A 8/20uS @ 1KHz
IEC61000-4-2

Ve Ve (MAX) Ip pF
MVR0402-5R5E0R2 5.5 250 0. 05 0.2
MVR0402-5R5E0R8 5.5 250 0. 05 0.8
MVR0402-240E2R5 24 250 1 2.5
MVR0402-120E5R0 12 60 1 5
MVR0402-5R5E100 5.5 50 1 10
MVR0402-180E150 18 45 1 15
MVR0402-5R5E220 5.5 45 5 22

0402
MVR0402-140E330 14 45 5 33
MVR0402-5R5E500 5.5 45 10 50 Contact Discharge
MVR0402-120E101 12 40 20 100 Voltage: 8 KV
MVR0402-120E131 12 40 20 130
MVR0402-140E161 14 35 20 160 Air Gap Discharge
MVR0402-9ROE181 9 30 20 180 Voltage: 15 KV
MVR0402-5R5E481 5.5 16 20 480
MVR0603-180EOR2 18 250 0.1 0.2
MVR0603-180EORS 18 250 0.1 0.8
MVR0603-240E2R5 24 250 1 2.5
MVR0603-180E5R0 18 60 1 5
0603

MVR0603-5R5E100 5.5 50 1 10
MVR0603-5R5E220 5.5 45 5 22
MVR0603-140E330 14 45 5 33
MVR0603-5R5E500 5.5 40 5 50

% More Working Voltage range 5.5V~30V.

High surge absorption series

MVR 1206 - 270 G

High surge absorption series

» Varistor voltage (Breakdown voltage)

|27o |27v |

|391 |39ov|

| sro | v
» Chip size
0603 (1608) | 1.6X0. 8mm ‘ 08CH/3220 (8050) | 8. 0X5. Omm
1206(3216) | 3.2X 1. 6mm
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DEVICE RATING AND SPECIFICATIONS

Working Breakdown Peak Clamping

Part Number Voltage Voltage Current Voltage

AC DC @ 1mA DC 8/20uS 8/20uS

Vrus | Vbe VB Ip (MAX) Ve A

MVRsskskx—3R3G 1.4 2 3.3 2.6~4.0 9 1

MVRs#stsk—5R0G 2.4 | 3.3 5 4.0~6.0 12 1

MVRsss—~8ROG 4 5.5 8 6.6~9.9 14 1

MV R —1 206 7 9 12 10~14.0 24 1
g MVRsss—180G 11 14 18 16~20. 0 0603 30 1~10
0 0 MVRs#skskx-210G 12 16 21 19~23 LoA—300 35 1~10
3 8 MVRsskskx—240G 14 18 24 22~27 38 1~10
0 MVRssot—270G 17 22 27 24~30 42 1~10
5 MVRsetkox—300G 19 24 30 27~33 0805 47 1~10
1 MVRsssx—~3306 20 26 33 29~36 60A~1004 54 1~10
2 MVRsss—3706 21 27 37 33~40.5 60 1~10
] o MVRsss—~390G 24 30 39 35~42 65 1~10
] |6 ; MVRsottok—470G 28 36 47 42~52.5 1206 77 1~10
MVRs#*4%-530G 30 42 53 47~58.5 80A~150A 85 1~10
(1) 1 MVRsskskx-560G 35 45 56 51~62 90 1~10
8 2 MVRssksk%—600G 36 47 60 53~66 98 1~10
1 2 MVRsstotk—680G 40 56 68 61~75 1210 110 | 1~10
2 3 MVR#s#—760G 45 60 76 68~84 250A~500A 120 1~10
MV R —~820G 50 65 82 74~92 135 | 1~10
MVRss%-900G 52 68 90 80~100 150 | 1~10
3 R 1016 60 85 | 100 90~110 1812 165 | 2.5~10
2 peei2ic | 75 | 100 | 120 | tos—isz | 400A~800A [“po0 5w
3 MVR#skk-151G 95 125 150 135~165 250 | 2.5~10
MVRskskx—181G 115 | 150 180 162~198 300 | 5~10
MVRs###%-201G 130 | 170 | 205 | 184.5~225. 2220 340 | 5~10
MVRssokk—221G 140 | 180 | 220 198~242 1000A20008 360 | 5~10
MVRssokk—241G 150 | 200 | 240 216~264 395 | 5~10
MVRssokk-271G 175 | 225 | 270 243~297 3220 (08CH) 455 | 5~10
MVRssokk—361G 230 | 300 | 360 324~396 S001—g00n | 795 | 510
MVRs#skkx-391G 250 | 320 | 390 351~429 650 | 5~10
MVRs###%-431G 275 | 350 | 430 387~473 710 | 5~10
MVRsskskx—471G 300 | 385 | 470 423~517 775 | 5~10

X wkk means 0603~3220 (08CH)
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ESD Wave Form
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IEC61000-4-5 Standards

Enviromental Reliability Test

Characteristic Test method and description

The specimen shall be subjected to ‘C2tor 1000 hours in a thermostatic bath withput
High Temperature Storagbad and then stored at room temperature and hiynfiai 1 to 2 hours. The change [of
varistor voltage shall be within 10%.

The temperature cycle of specifiedSt€P | Temperature Period

temperature shall be repeated five times gndi -40+3C 30mint3
then stored at room temperature and
humidity for one two hours. The change|of
varistor voltage shall be within 10%and 3 125+ 2°C 30mint3
mechanical damage shall be examined. 4

Temperature Cycle 2 Room Temperature 1~2hours

Room Temperature 1~2hours

After being continuously applied the maximum alldlea voltage at 8% for
High Temperature Load 1000hours, the specimen shall be stored at room terperand humidity for one @
hours, the change of varistor voltage shall beiwit®%.

=

The specimen should be subjected toC400 to 95%RH environment, and th
maximum allowable voltage applied for 1000 houhgnt stored at room temperature
and humidity for one or two hours. The change oistar voltage shall be within 10%.

[1°)

Damp Heat Load/
Humidity Load

The specimen should be subjected to’G40without load for 1000 hours and then
Low Temperature Storagestored at room temperature for one two hours. Hamge of varistor voltage shall be
within 10%.
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7.Soldering Recommendation
The principal techniques used for the solderingashponents in surface mount technology are infreefidw

and wave soldering.

7.1 wave Soldering
When wave soldering. The MLCV is attach to thewdirboard by means of an adhesive. The assemliheis

place on a conveyor and run though the solderinggss to contact the wave. Wave soldering is thet stcenuous
of the processes. To avoid the possibility of gatieg stresses due to thermal shock., a prehege $tathe
soldering process is recommended, and the pealetainpe of the solder process should be rigidlytretied. The
following is the typical profiles.

300 I | I
MAXIMUMWAVE 260°C
250 /J""'L
g =0
= 150
= \/"'55{:@”[} PREHEAT ™~
(T /
% 100 /
— /| FIRST PREHEAT
S0
o
0 .5 1.0 1.5 2.0 2.5 2.0 3.5 4. 4.5

TIME (MINUTES)

FIGURE s. WAVE SOLDER PROFILE

7.2 Reflow Soldering
When reflow soldering, the device is placed a sofieste on the substrate ,as the solder pasteaisdet

re-flows and solders the unite to board. When uaineflow process ,care should be taken to enbatdhe MLCV

is not subjected to an thermal gradient steeper thdegrees per second; the ideal gradient beiegr2ds per
second. During the soldering process, preheatimgtion 100 degrees of the soldier’s peak tempeeatiessential
to minimize thermal shock. The following is typigabfile.

EE‘D T T T
NMLAX IMUR
TEMPERATURE 222°¢C
200 | /’- ™.
. 40-B0 _3\
& SECOMNDS
= ABOVE 183°C \
w 150 : .
=t RAMP RATE
= =270 /s
W 400 |
= PREHEAT DWELL
=
50 pF PREHEAT ZONE
0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0

TIME (MINUTES)

FIGURE 5. REFLCAW SOLDER PROFILE
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8 Packaging Specification

8.1 Carrier tape transparent cover tape should bedsedéd to carry the products, and the reel shioelldsed to
reel the carrier tape.

8.2 The adhesion of the heat-sealed cover tape shdlDb 20/ - 15 grams

8.3 Both the head and the end portion of taping dbalempty for reel package and SMT auto-pickup nmechi
And a normal paper tape shall be connected ineld bf taping for the operator handle.

Carrier Tape - >
" Py
| I \ Dy ’
' q ‘ \
! E
o ale\ =
'r":i:“_.’:\ . L 1 1 F |w
) 4, A it L & '
00 Y il i
v n | |
S \//' e ) i = i i
.. B | 1
""hc""’ Cover Tape B [ D _
— T -t Py ) . i
: : Direction of unreeling
Do
tvpe Ag Bo Ko T T, +0.10 D, P, P, Po W E F
yp +0.10 | £0.10 | £0.10 | £0.05 | £0.05 0'0 0 +0.05 | £0.10 | £0.05 | £0.05 | £0.20 | £0.10 | £0.05
1005 108 | 1.88 | 1.04 | 0.22 | 0.10 | 150 | 1.00 | 400 | 2.00 | 4.00 | 800 | 1.75 | 3.50
1608 108 | 1.88 | 1.04 | 0.22 | 0.10 | 150 | 1.00 | 400 | 2.00 | 4.00 | 800 | 1.75 | 3.50
2012 142| 230 | 1.04 | 0.22 | 0.10| 150 | 100 | 400 | 2.00| 400 | 800 | 1.75 | 3.50
3216 1.88| 350 | 1.27 | 0.20| 0.10 | 150 | 1.00 | 400 | 2.00 | 4.00 | 800 | 1.75 | 3.50
3225 2.18| 346 | 145 | 0.22 | 0.10| 150 | 100 | 400 | 2.00| 400 | 800 | 1.75 | 3.50
4532 366 495| 1.74| 025 | 0.10 | 1.50 | 150 | 8.00 | 2.00 | 4.00 | 12.00| 1.75 | 5.50
5650 | 5.10| 997 | 2.80 | 0.25 | 0.10 | 1.50 | 1.50 | 8.00 | 2.00 | 4.00 | 12.00| 1.75 | 5.50
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9. redl dimension
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A g -
type A B C D E w W
1005 178+10 | 60005 130402 210402 20+05 90+0.50 15+0.15
1608 178+10 | 60005 130402 210402 20+05 90+0.50 15+0.15
2012 178+10 | 60005 130402 210402 20+05 90+0.50 15+0.15
3216 178+10 | 60005 130402 210402 2005 90+0.50 15+0.15
3225 178+10 | 60005 130402 210402 20+05 90+0.50 15+0.15
4532 178+10 | 60005 135401 210402 20+05 136402 154015
5650 178+10 | 60005 135+0.1 210402 2005 136+0.2 154015
type 1005 1608 2012 3216 32256 4520 4582 56
_ paper | 10000 4000 4000 - - - - - -
quantity
plastic - - - 3000 3000 3000 3000 3000 100
Minimum ordering - 4000 4000 300( 300p 3000 30p0 003Q 1000
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