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ESD0402-0603 Series

MULTILAYER CHIP VARISTORS

Part Numbering

Dimensions

ESD -  0603 -  5R5 -   E  -  0R2
( 1 )    ( 2 )   ( 3 )   ( 4 )  ( 5 )

  Series size from 0402 to 0603

  Working Voltage from 2V to 24Vdc

  Fast response time (<0.5ns)

  Low leakage current

  High surge current ability

  Bidirectional clamping, high energy

  Wide Operating temperature range from -55℃-125℃

  Suitable for ESD protection

  Good slderability

(1) Series Name

(2) 0603：Chip size –0603 (1.6 x 0.8 mm) size

(3) Maximum continuous working voltage 5R5 5.5V 240 24V

(4) High surge absorption series

(5) Capacitance value:0R2 0.2pF /2R5 2.5pF /121 120pF

Model

Length(L)

Width(W)

High(H)

1005(0402)

1.00±0.15

0.50±0.15

0.70max

1608(0603)

1.60±0.20

0.80±0.20

0.90max

2012(0805)

2.00±0.20

1.20±0.20

1.30max

3216(1206)

3.20±0.20

1.60±0.20

1.60max

3225(1210)

3.20±0.20

2.50±0.20

2.50max

4532(1812)

4.50±0.30

3.20±0.20

3.20max

5750(2220)

5.70±0.30

5.00±0.30

4.50max

8050(3220)

8.00±0.30

5.00±0.30

4.50max

W
L

H

Unit: mm
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Electrical Characteristics @ 25℃ Unless Otherwise Specified )
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ESD0402
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Part Number

ESD0402-5R5E0R2
ESD0402-5R5E0R8
ESD0402-5R5E100
ESD0402-5R5E220
ESD0402-5R5E500
ESD0402-5R5E481
ESD0402-9R0E181
ESD0402-120E5R0
ESD0402-120E101
ESD0402-120E131
ESD0402-140E330
ESD0402-140E161
ESD0402-180E150
ESD0402-240E2R5
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ESD0603-5R5E100
ESD0603-5R5E220
ESD0603-5R5E500
ESD0603-140E330
ESD0603-180E0R2
ESD0603-180E0R8
ESD0603-180E5R0
ESD0603-240E2R5

Working
Voltage

Typical
Capacitance

@ 1kHZ

pF

Peak Current Clamping Voltage

VDC

DC 8/20μS 8/20μS

VC A

Maximum
ESD

IEC61000-4-2

Contact Discharge
Voltage: 8 KV

Air Gap Discharge
Voltage: 15 KV

Contact Discharge
Voltage: 8 KV

Air Gap Discharge
Voltage: 15 KV

IP(MAX)

ESD0402-0603 Series
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Surge Wave Form

Environmental Reliability Test
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ESD0402-0603 Series

SEVERITY LEVEL

1

2

3

4

2 kV

4 kV

8 kV

15 kV

2 kV

4 kV

6 kV

8 kV

 AIRDIRCHARGE DIRECT ISCHARGE

10%

30ns

t1=0.7~1ns

t

I

60ns

IEC61 000-4-2 Standards

30%

60%

90%
100%

I peak

Characteristic 

High Temperature Storage

Damp Heat Load/ 
Humidity Load 

Low Temperature Storage
The specimen should be subjected to -40℃, without load for 1000 hours and then 
stored at room temperature for one two hours. The change of varistor voltage shall be 
within 10%. 

The specimen should be subjected to 40℃,90 to 95%RH environment, and the 
maximum allowable voltage applied for 1000 hours, then stored at room temperature 
and humidity for one or two hours. The change of varistor voltage shall be within 10%.

After being continuously applied the maximum allowable voltage at 85℃ for 
1000hours, the specimen shall be stored at room temperature and humidity for one or 
hours, the change of varistor voltage shall be within 10%. 

The temperature cycle of specified 
temperature shall be repeated five times and 
then stored at room temperature and 
humidity for one two hours. The change of 
varistor voltage shall be within 10%and 
mechanical damage shall be examined. 

The specimen shall be subjected to 125℃ for 1000 hours in a thermostatic bath without 
load and then stored at room temperature and humidity for 1 to 2 hours. The change of 
varistor voltage shall be within 10%. 

IEC61000-4-2 Compliant ESD Current Pulse Waveform 

Temperature Cycle

High Temperature Load

Test method and description

Step

1

2

3

4

Temperature

-40±3℃

RoomTemp

125±2℃

RoomTemp

Period

30 min±3

1~2hours

30 min±3

1~2hours
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ROHS

Soldering Parameters

ESD0402-0603 Series

TimeTime to peak temperature
( T25℃ to peak)

Preheat

Ts(min)

Ts(max)
TL TL

TP

Te
m

pe
ra

tu
re

Ramp-up

Ramp-down

Critical Zone
TL toTP

TP

Ts

Lead–free assembly

+150°C

+200°C

60 -180 Seconds

3°C/Second max

5°C/Second max

217°C

60 -150 Seconds

260 +0/-5°C

20-40 Seconds

6°C/Second Max

8 minutes Max

+280°C 

Reflow Condition

Pre Heat

-Temperature Min (Ts(min))

-Temperature Max (Ts(max))

- Time (min to max) (TS)

Average ramp up rate ( Liquidus 
Temp TL) to peak

TS(max) to TL - Ramp-up Rate

Reflow 
- Temperature (TL) (Liquidus)

- Time (min to max) (TS) 

Peak Temperature (TP) 

Do not exceed

Time 25°C to peak Temperature (TP) 

Time within 5°C of actual peak 
Temperature (TP)

Ramp-down Rate

25
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Reliability Test (Mechanical Ratings)

ROHS

ESD0402-0603 Series

  Carrier tape transparent cover tape should be heat-sealed to carry the products, and the reel should be
      used to reel the carrier tape.
  The adhesion of the heat-sealed cover tape shall be 40﹢20/﹣15 grams.
  Both the head and the end portion of taping shall be empty for reel package and SMT auto-pickup
      machine. And a normal paper tape shall be connected in the head of taping for the operator handle.
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1608
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3216
3225
4532
5650

Type A0
±0.10

B0
±0.10

K0
±0.10

T
±0.05

T2
±0.05

D0
+0.10
-0.00

D1
±0.05

P1
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P2
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W
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E
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F
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0.10
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1.50
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8.00
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8.00
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2.00
2.00
2.00
2.00
2.00
2.00

3.50
3.50
3.50
3.50
3.50
5.50
5.50

Cover Tap

Carrier Tape

Direction of unreeling
A0

B0

K0

T

T2

D0

D1
P1

P2
P0

W

E

F
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Disclaimer
ROHS

UNSEMI RESERVES THE RIGHT TO MAKE CHANGE ON OUR PRODUTS , PRODUCTS SPECIFICATION  

AND DATA  WITHOUT NOTICE TO IMPROVE RELIABILITY, FUNCTION  OR DESIGN OR OTHERWISE. 

UN SEMICONDUCTOR LIMITED its affiliates, agents, and employees, and all persons acting on its or their 

behalf (collectively, “UNSEMI”)does not give any representations or warranties for any errors, inaccuracies or 

incompleteness contained in any datasheet or in any other disclosure relating to any product.

In no event shall UNSEMI be liable for any indirect, incidental, punitive, special or consequential damages 

(including any and all implied warranties, warranties of fitness for particular purpose, non-infringement and 

merchantability.) whether or not such damages are based on tort (including negligence), warranty, breach of 

contract or any other legal theory. 

Statements regarding the suitability of products for certain types of applications are based on UNSEMI 

knowledge of typical requirements that are often placed on UNSEMI products in generic applications. Such 

statements are not binding, statements about the suitability of products for a particular application. It is the 

customer's responsibility to validate that a particular product with the properties described in the product 

specification is suitable for use in a particular application. Parameters provided in datasheets or specifications 

may vary in different applications and performance may vary over time. All operating parameters, including typical 

parameters, must be validated for each customer application by the customer's technical experts. Product 

specifications do not expand or otherwise modify UNSEMI's terms and conditions of purchase, including but not 

limited to the warranty expressed therein. 

Unless otherwise agreed in writing, UNSEMI product is not designed, authorized or warranted to be suitable for 

use in medical life-saving, or life-sustaining application , nor in applications where failure or malfunction of a 

UNSEMI product can reasonably be expected to result in personal injury, death or severe property or environmental

damage. UNSEMI and its suppliers accept no liability for inclusion or use of UNSEMI products in such equipment or 

applications and therefore such inclusion and/or use is at the customer's own risk.

All referenced brands, product names, service names and trademarks are the property of their respective owners.


