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AVRM0402/AVRL0402 0402 [01005 inch]*

AVRM0603/AVRL0603 0603 [0201 inch]

AVRM1005/AVRL1005 1005 [0402 inch]

AVRM1608/AVRL1608 1608 [0603 inch]

AVRM2012 2012 [0805 inch]

* JIS[EIA]
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Varistor
2 Zener diode

-

AVR

RoHS

Chip varistor
/V1mA:12V

Zener diode
/Vz:6.8V

Positive direction

Negative direction

Voltage(V)

C
ur

re
nt

( A
) 10–1

10–2

10–3

10–4

10–5

–10–1

–10–2

–10–3

–10–4

–10–5
2–2 6–6 10–10 14–14 18–18

2 Zener Diodes

A capacitance content

ESD, Surge voltage

Power line
Signal line

IC

ESD, Surge voltage

Power line
Signal line

Insert a varistor between
a line and ground

: Chip varistor

IC

RoHS RoHS  http://product.tdk.com/zh/environment/rohs/
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AVR

AVRL101A3R3FTA (3.3pF) AVRL101A6R8GTA (6.8pF)

(1) 

+

(2) 
IC
AVR CMOS-IC ESD

IC

USB2.0
board on

PC

Test
board

Test set

Sample

: Chip varistor

Audio/out Audio/out

Audio
AMP

Audio
AMP

Audio
connector

Audio
connector

: Chip varistor

10–3

10–4

10–5

10–6

10–7
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Ω

)

0 2 4 6 8 10 12 14
ESD voltage(kV)

AVR-M1608C120MT6AB

With Zener Diode

CMOS: D74HC04C
ESD generator : Noise Laboratory Co.,Ltd., ESS -630A 
200pF-0Ω method model equipment
Contact type discharge
ESD applied point: Vcc-ground
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AVR

-
-

• 6.8 90V
• 1.1pF
• 0402 0603 1005 1608 2012

/

USB2.0

PDA

DVD-ROM CD-ROM
CD/MD/MP3

LCD

·

·
·

CAN-BUS
ECU

To LCD driver

: Chip varistor

LCD panel

Button Data terminal

Microphone/Receiver

D–
D+

VDD

F.G.
USB connector

USB cable

USB IC

: Chip varistor

Audio

Digi

Monitor
OUT

Video1
in

Video2
in

Video3
in

Video5
in

Video Video Video Video

L/MONO L/MONO L/MONO L/MONO

Audio Audio Audio Audio

L

R

: Chip varistor
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AVR

� 

��
���

AVRM 1005 C 6R8 N T 101 N

L×W
(mm) (V) (%)

�

(%)
0402 0.4×0.2 6R8 6.8 K ±10 T M ±20
0603 0.6×0.3 270 27 M ±20 B N ±30
1005 1.0×0.5 N ±30
1608 1.6×0.8
2012 2.0×1.2

AVRL 10 1A 3R3 F T A

L×W
(mm)

(Vdc)
(pF) (pF)

04 0.4×0.2 1A 10 1R1 1.1 D ±0.5 T
06 0.6×0.3 1C 16 2R2 2.2 F ±1
10 1.0×0.5 1E 25 3R3 3.3 G ±2
16 1.6×0.8 6R8 6.8 N ±0.3

� ��

°C °C / mg typ.
AVRM0402 –40 to +85 –40 to +85 20,000 0.1
AVRL0402 –40 to +85 –40 to +85 20,000 0.1
AVRM0603 –40 to +85 –40 to +85 15,000 0.2
AVRL0603 –40 to +85 –40 to +85 15,000 0.2
AVRM1005 –40 to +125 –40 to +125 10,000 1.2
AVRL1005 –40 to +85 –40 to +85 10,000 1.2
AVRM1608 –40 to +125 –40 to +125   4,000 5
AVRL1608 –40 to +85 –40 to +85   4,000 5
AVRM2012 –40 to +125 –40 to +125   2,000 12

Circuit voltage(V)
50 10 15 20 25 30

19

25AVRM0402/AVRL0402 types

AVRM1005/AVRL1005 types

28AVRM2012 type

AVRM1608/AVRL1608 types 28

AVRM0603/AVRL0603 types 25



(7/26)

20140922 / vpd_varistors_avr_zh.fm

· 

V o l t a g e  P r o t e c t i o n  D e v i c e s

AVR

�1 8/20μs

�2 10/1000μs

V1mA

(V) 1mA

Vdc
(V) 50μA

Vcl
(V) 8/20μs�1

E
(Joule) 1 10/1000μs�2

Ip
(A) 1 8/20μs�1

C
(pF) 1kHz 1MHz 1Vrms

Rdc
(M� )

20μs

50%

90%
100%

C
ur

re
nt

Time

8μs

1000μs

50%

90%
100%

10μs

E
ne

rg
y

Time
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AVR

Preheating Soldering Peak
Temp. Time Temp. Time Temp. Time
T1 T2 t1 T3 t2 T4 t3
150°C 180°C 120s max. 230°C 40s max. 260°C max. 5s

Natural
cooling

t3

t1

Preheating

t2

Soldering

T3 T3

T4

T2

T1

t: Time

Peak

T
: T

em
pe

ra
tu

re
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AVR

AVRM0402/AVRL0402

Dimensions in mm

0.4±0.02

0.
2±

0.
02

0.
2±

0.
02

0.07 min.

Varistor body
(Zinc Oxide: ZnO semiconductor ceramics)

Inner electrode
(Palladium)

Sn plating

Ni plating

Ag termination
underlayer

0.
18

 to
 0

.2

0.2 0.15 to 0.20.15 to 0.2
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AVR AVRM0402/AVRL0402

AVRM0402

AVRL0402

V1mA(V)
[DC1mA]

Vdc(V)

max.

Vcl(V)
[8/20μs]

E(Joule)
[10/1000μs]
max.

Ip(A)
[8/20μs]
max.

C(pF)
[1kHz, 1Vrms ]
typ.

AVRM0402C6R8NT101N 6.8 (4.76 to   8.84) 3.5 15[1A] 0.01 4 100 (70    to 130)
AVRM0402C120MT330N 12 (9.6   to 14.4) 5.5 20[1A] 0.005 1 33 (23.1 to   43.9)

V1mA(V)
[DC1mA]
typ.

Vdc(V)

max.

C(pF)
[1MHz, 1Vrms]

Rdc(M�)
[3Vrms]
min.

AVRL041E1R1NTA 39 25 1.1[0.8 to 1.4] 10 
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AVR AVRM0402/AVRL0402

-
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AVR

AVRM0603/AVRL0603

Dimensions in mm

0.6±0.03

0.
3±

0.
03

0.
3±

0.
03

0.1 min.

Varistor body
(Zinc Oxide: ZnO semiconductor ceramics)

Inner electrode
(Palladium)

Sn plating

Ni plating

Ag termination
underlayer

0.
25

 to
 0

.3
5

0.25 to 0.35 0.2 to 0.30.2 to 0.3
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AVR AVRM0603/AVRL0603

AVRM0603

AVRL0603

V1mA(V)
[DC1mA]

Vdc(V)

max.

Vcl(V)
[8/20μs]

E(Joule)
[10/1000μs]
max.

Ip(A)
[8/20μs]
max.

C(pF)
[1kHz, 1Vrms ]
typ.

AVRM0603C6R8NT331N 6.8 (  4.76 to   8.84) 3.5 14[1A] 0.02 16 330 (231   to 429)
AVRM0603C6R8NT101N 6.8 (  4.76 to   8.84) 3.5 14[1A] 0.01 10 100 (  70   to 130) 
AVRM0603C080MT101N 8 (  6.4   to   9.6) 5.5 17[1A] 0.01 4 100 (  70   to 130) 
AVRM0603C120MT101N 12.8 (10      to 15.6) 5.5 20[1A] 0.01 5 100 (  70   to 130) 
AVR-M0603C120MTAAB 12 (  9.6   to 14.4) 7.5 23[1A] 0.01 1 33
AVRM0603C120MT150N 12.8 (10      to 15.6) 5.5 35[1A] 0.003 1 15 ( 10.5 to   19.5)
AVRM0603C200MT150N 20 (16.0   to 24.0) 12 40[1A] 0.01 1 15 ( 10.5 to   19.5) [1MHz]

V1mA(V)
[DC1mA]
typ.

Vdc(V)

max.

C(pF)
[1MHz, 1Vrms]

Rdc(M�)
[3Vrms]
min.

AVRL061E1R1NTA 39 25 1.1[0.8 to 1.4] 10
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AVR AVRM0603/AVRL0603

-
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AVR

AVRM1005/AVRL1005

Dimensions in mm

1.0±0.05

0.
5±

0.
05

0.
5±

0.
05

0.1 min.

Varistor body
(Zinc Oxide: ZnO semiconductor ceramics)

Inner electrode
(Palladium)

Sn plating

Ni plating

Ag termination
underlayer

0.
4 

to
 0

.6

0.3 to 0.5 0.35 to 0.450.35 to 0.45
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AVR AVRM1005/AVRL1005

AVRM1005

AVRL1005

V1mA(V)
[DC1mA]

Vdc(V)

max.

Vcl(V)
[8/20μs]

E(Joule)
[10/1000μs]
max.

Ip(A)
[8/20μs]
max.

C(pF)
[1kHz, 1Vrms ]
typ.

AVRM1005C6R8NT331N 6.8 (  4.76 to   8.84) 3.5 15[1A] 0.008 24 330 (231 to 429)
AVRM1005C6R8NT101N 6.8 (  4.76 to   8.84) 3.5 14[1A] 0.02 10 100 (  70 to 130) 
AVR-M1005C080MTAAB 8 (  6.4   to   9.6) 5.5 14[1A] 0.04 25 650
AVR-M1005C080MTADB 8 (  6.4   to   9.6) 5.5 14[1A] 0.04 25 480
AVR-M1005C080MTABB 8 (  6.4   to   9.6) 5.5 15[1A] 0.02 3 100
AVR-M1005C080MTACB 8 (  6.4   to   9.6) 5.5 19[1A] 0.01 1 33
AVR-M1005C120MTACC 12 (  9.6   to 14.4) 7.5 21[1A] 0.01 24 460 [1MHz]
AVR-M1005C120MTAAB 12 (  9.6   to 14.4) 7.5 20[1A] 0.05 10 130
AVR-M1005C180MTAAB 18 (14.4   to 21.6) 11 30[1A] 0.06 16 120 [1MHz]
AVRM1005C270KT101N 27 (24      to 30) 19 44[1A] 0.06 4 100 (  70 to 130) 
AVR-M1005C270MTAAB 27 (21.6   to 32.4) 15 47[1A] 0.06 4 40
AVR-M1005C270MTABB 27 (21.6   to 32.4) 15 49[1A] 0.05 1 15

V1mA(V)
[DC1mA]
typ.

Vdc(V)

max.

C(pF)
[1MHz, 1Vrms]

Rdc(M�)
[3Vrms]
min.

AVRL101A1R1NTA 90 10 1.1[0.8 to 1.4] 10
AVRL101A1R1NTB 39 10 1.1[0.8 to 1.4] 10
AVRL101C2R2DTA 90 16 2.2[1.7 to 2.7] 10
AVRL101A3R3FTA 27 10 3.3[2.3 to 4.3] 10
AVRL101A6R8GTA 27 10 6.8[4.8 to 8.8] 10
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AVR AVRM1005/AVRL1005

-
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AVR

AVRM1608/AVRL1608

Dimensions in mm

1.6±0.1

0.
8±

0.
1

0.
8±

0.
1

0.2 min.

Varistor body
(Zinc Oxide: ZnO semiconductor ceramics)

Inner electrode
(Palladium)

Sn plating

Ni plating

Ag termination
underlayer

0.
6 

to
 0

.8

0.6 to 0.8 0.6 to 0.80.6 to 0.8
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AVR AVRM1608/AVRL1608

AVRM1608

AVRL1608

V1mA(V)
[DC1mA]

Vdc(V)

max.

Vcl(V)
[8/20μs]

E(Joule)
[10/1000μs]
max.

Ip(A)
[8/20μs]
max.

C(pF)
[1kHz, 1Vrms ]
typ.

AVR-M1608C080MTAAB 8 (  6.4 to   9.6) 5.5 15[2A] 0.09 30 650
AVR-M1608C120MT6AB 12 (  9.6 to 14.4) 7.5 20[2A] 0.09 50 1050
AVR-M1608C120MT2AB 12 (  9.6 to 14.4) 7.5 20[2A] 0.06 15 400
AVR-M1608C180MT6AB 18 (14.4 to 21.6) 11 30[2A] 0.1 30 600
AVR-M1608C220KT6AB 22 (19.8 to 24.2) 16 34[2A] 0.1 30 560
AVR-M1608C220KT2AB 22 (19.8 to 24.2) 16 37[2A] 0.03 10 210
AVR-M1608C270KT6AB 27 (24    to 30) 19 42[2A] 0.1 48 430
AVR-M1608C270KT2AB 27 (24    to 30) 19 42[2A] 0.1 20 160
AVR-M1608C270KTACB 27 (24    to 30) 19 54[2A] 0.05 10 60
AVRM1608C270KT800M 27 (24    to 30) 19 53[2A] 0.02 28 80 (  64 to   96)
AVR-M1608C270MTAAB 27 (21.6 to 32.4) 17 52[2A] 0.05 2 30
AVR-M1608C270MTABB 27 (21.6 to 32.4) 17 52[2A] 0.05 2 15
AVRM1608C390KT271N 39 (35    to 43) 28 69[2A] 0.1 78 270 (189 to 351) 

V1mA(V)
[DC1mA]
typ.

Vdc(V)

max.

C(pF)
[1MHz, 1Vrms]

Rdc(M�)
[3Vrms]
min.

AVRL161A1R1NTA 90 10 1.1[0.8 to 1.4] 10
AVRL161A1R1NTB 39 10 1.1[0.8 to 1.4] 10
AVRL161A3R3FTA 27 10 3.3[2.3 to 4.3] 10
AVRL161A6R8GTA 27 10 6.8[4.8 to 8.8] 10
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AVR AVRM1608/AVRL1608
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AVR

AVRM2012

Dimensions in mm

2.0±0.2

1.
25

±
0.

2
1.

0±
0.

2

0.2 min.

Varistor body
(Zinc Oxide: ZnO semiconductor ceramics)

Inner electrode
(Palladium)

Sn plating

Ni plating

Ag termination
underlayer

0.
9 

to
 1

.2

0.9 to 1.2 0.7 to 0.90.7 to 0.9
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AVR AVRM2012

V1mA(V)
[DC1mA]

Vdc(V)

max.

Vcl(V)
[8/20μs]

E(Joule)
[10/1000μs]
max.

Ip(A)
[8/20μs]
max.

C(pF)
[1kHz, 1Vrms ]
typ.

AVR-M2012C120MT6AB 12 (  9.6 to 14.4) 7.5 20[5A] 0.2 60 1000
AVR-M2012C220KT6AB 22 (19.8 to 24.2) 16 38[5A] 0.3 100 800
AVR-M2012C390KT6AB 39 (35    to 43) 28 62[5A] 0.3 100 430
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AVR AVRM2012

-
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[IEC61000-4-2]
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Dimensions in mm
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