
Zener Diodes

1Publication date: March 2003 SKE00012CED

MAZSxxx Series
Silicon planar type

For constant voltage, constant current, waveform clip-

per and surge absorption circuit

■ Features
• SS-Mini type 2-pin package (SSMini2-F1)
• Low noise type
• VZ rank classified(VZ = 2.4 V to 39 V)

■ Absolute Maximum Ratings  Ta = 25°C

Unit: mm

Parameter Symbol Rating Unit

Repetitive peak forward current IFRM 200 mA

Total power dissipation * Ptot 150 mW

Junction temperature Tj 150 °C

Storage temperature Tstg −55 to +150 °C

1: Anode
2: Cathode
EIAJ: SC-79
SSMini2-F1 Package

Note) *: With a printed circuit board

Parameter Symbol Conditions Min Typ Max Unit

Forward voltage VF IF = 10 mA 0.9 1.0 V

Zener voltage *2 VZ IZ Specified value V

Reverse current IR VR Specified value µA

Zener rise operating resistance RZK IZ Specified value Ω

Zener operating resistance RZ IZ Specified value Ω

Temperature coefficient of zener voltage *3 SZ IZ Specified value mV/°C

■ Common Electrical Characteristics  Ta = 25°C±3°C *1

Note) 1. Measuring methods are based on JAPANESE INDUSTRIAL STANDARD JIS C 7031 measuring methods for diodes.

2. Rated input/output frequency: 5 MHz

3. *1: The VZ value is for the temperature of 25°C. In other cases, carry out the temperature compensation.

*2: Guaranteed at 20 ms after power application.

*3: Tj = 25°C to 150°C
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Marking Symbol
   Refer to the list of the electrical
   characteristics within part numbers
(Example) MAZS082 : 8

MAZS0820L : 8_
MAZS0820M: 8−
MAZS0820H : 8^

Note) L/M/H marked products will be supplied

unless other wise specified

Refer to the list of the

electrical characteristics

within part numbers
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MAZSxxx Series

SKE00012CED2

Zener voltage
Reverse Zener operating
current resistance

Part Number VZ (V) IR (µA) RZ (Ω) RZK (Ω) SZ (mV/°C) Marking symbol

Min Nom Max
IZ

Max
VR

Max
IZ

Max
IZ

Typ
IZ

(mA) (V) (mA) (mA) (mA)
MAZS024 2.28 2.40 2.60 5 120 1.0 100 5   −1.6 5 T
MAZS027 2.50 2.70 2.90 2 or 2_ or 2^
MAZS0270L 2.50 2.60 2.75 5 120 1.0 110 5   −2.0 5 2_
MAZS0270H 2.65 2.80 2.90 2^
MAZS030 2.80 3.00 3.20 3 or 3_ or 3^
MAZS0300L 2.80 2.90 3.05 5 50 1.0 120 5   −2.1 5 3_
MAZS0300H 2.95 3.10 3.20 3^
MAZS033 3.10 3.30 3.50 F or F_ or F^
MAZS0330L 3.10 3.20 3.35 5 20 1.0 130 5   −2.4 5 F_
MAZS0330H 3.25 3.40 3.50 F^
MAZS036 3.40 3.60 3.80 H or H_ or H^
MAZS0360L 3.40 3.50 3.65 5 10 1.0 130 5   −2.4 5 H_
MAZS0360H 3.55 3.70 3.80 H^
MAZS039 3.70 3.90 4.10 K or K_ or K^
MAZS0390L 3.70 3.80 3.97 5 10 1.0 130 5   −2.5 5 K_
MAZS0390H 3.87 4.00 4.10 K^
MAZS043 4.00 4.30 4.60 L or L_ or  L− or L^
MAZS0430L 4.03 4.10 4.26

5 10 1.0 130 5   −2.5 5
L_

MAZS0430M 4.17 4.30 4.40 L−
MAZS0430H 4.31 4.40 4.54 L^
MAZS047 4.40 4.70 5.00 N or N_ or  N− or N^
MAZS0470L 4.45 4.60 4.69

5 2.0 1.0 80 5 800 1.0 −1.4 5
N_

MAZS0470M 4.59 4.70 4.83 N−
MAZS0470H 4.74 4.90 4.99 N^
MAZS051 4.80 5.10 5.40 5 or 5_ or  5− or 5^
MAZS0510L 4.87 5.00 5.12

5 1.0 2.0 60 5 500 1.0 − 0.8 5
5_

MAZS0510M 5.00 5.10 5.26 5−
MAZS0510H 5.14 5.30 5.40 5^
MAZS056 5.30 5.60 6.00 P or P_ or  P− or P^
MAZS0560L 5.30 5.40 5.58

5 0.5 2.5 40 5 200 0.5 1.2 5
P_

MAZS0560M 5.48 5.60 5.76 P−
MAZS0560H 5.66 5.80 5.95 P^
MAZS062 5.80 6.20 6.60 6 or 6_ or  6− or 6^
MAZS0620L 5.85 6.00 6.15

5 0.2 4.0 30 5 100 0.5 2.3 5
6_

MAZS0620M 6.05 6.20 6.36 6−
MAZS0620H 6.24 6.40 6.56 6^
MAZS068 6.40 6.80 7.20 R or R_ or R− or R^
MAZS0680L 6.44 6.60 6.77

5 0.1 4.0 20 5 60 0.5 3.0 5
R_

MAZS0680M 6.64 6.80 6.98 R−
MAZS0680H 6.85 7.00 7.20 R^
MAZS075 7.00 7.50 7.90 7 or 7_ or  7− or 7^
MAZS0750L 7.07 7.30 7.43

5 0.1 5.0 20 5 60 0.5 4.0 5
7_

MAZS0750M 7.29 7.50 7.67 7−
MAZS0750H 7.51 7.70 7.89 7^
MAZS082 7.70 8.20 8.70 8 or 8_ or  8− or 8^
MAZS0820L 7.77 7.90 8.17

5 0.1 5.0 20 5 60 0.5 4.6 5
8_

MAZS0820M 8.03 8.20 8.43 8−
MAZS0820H 8.29 8.50 8.70 8^
MAZS091 8.50 9.10 9.60 9 or 9_ or  9- or 9^
MAZS0910L 8.58 8.80 9.02

5 0.1 6.0 20 5 60 0.5 5.5 5
9_

MAZS0910M 8.87 9.10 9.33 9−
MAZS0910H 9.14 9.40 9.60 9^

■ Electrical characteristics within part numbers  Ta = 25°C±3°C
Temperature
coefficient of
zener voltage
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MAZSxxx Series

SKE00012CED 3

Zener voltage
Reverse Zener operating
current resistance

Part Number VZ (V) IR (µA) RZ (Ω) RZK (Ω) SZ (mV/°C) Marking symbol

Min Nom Max
IZ

Max
VR

Max
IZ

Max
IZ

Typ
IZ

(mA) (V) (mA) (mA) (mA)
MAZS100 9.40 10.00 10.60 10 or 10_ or 10− or 10^
MAZS1000L 9.44 9.70 9.92

5 0.05 7.0 30 5 60 0.5 6.4 5
10_

MAZS1000M 9.75 10.00 10.25 10−
MAZS1000H 10.07 10.30 10.59 10^
MAZS110 10.40 11.00 11.60 11 or 11_ or 11− or 11^
MAZS1100L 10.40 10.70 10.94

5 0.05 8.0 30 5 60 0.5 7.4 5
11_

MAZS1100M 10.73 11.00 11.28 11−
MAZS1100H 11.05 11.30 11.60 11^
MAZS120 11.40 12.00 12.70 12 or 12_ or 12− or 12^
MAZS1200L 11.40 11.70 11.96

5 0.05 9.0 30 5 80 0.5 8.4 5
12_

MAZS1200M 11.73 12.00 12.33 12−
MAZS1200H 12.06 12.30 12.68 12^
MAZS130 12.40 13.00 14.10 13 or 13_ or 13− or 13^
MAZS1300L 12.40 12.70 12.99

5 0.05 10.0 35 5 80 0.5 9.4 5
13_

MAZS1300M 12.73 13.00 13.40 13−
MAZS1300H 13.25 13.70 14.08 13^
MAZS150 13.90 15.00 15.60 15 or 15_ or 15− or 15^
MAZS1500L 13.90 14.30 14.76

5 0.05 11.0 40 5 80 0.5 11.4 5
15_

MAZS1500M 14.60 15.00 15.35 15−
MAZS1500H 14.95 15.30 15.60 15^
MAZS160 15.30 16.00 17.10 16 or 16_ or 16− or 16^
MAZS1600L 15.30 15.70 16.09

5 0.05 12.0 50 5 80 0.5 12.4 5
16_

MAZS1600M 15.70 16.00 16.50 16−
MAZS1600H 16.26 16.70 17.10 16^
MAZS180 16.90 18.00 19.10 18 or 18_ or 18− or 18^
MAZS1800L 16.90 17.30 17.76

5 0.05 13.0 60 5 80 0.5 14.4 5
18_

MAZS1800M 17.55 18.00 18.45 18−
MAZS1800H 18.20 18.70 19.10 18^
MAZS200 18.80 20.00 21.20 20 or 20_ or 20−- or 20^
MAZS2000L 18.85 19.30 19.81

5 0.05 15.0 80 5 100 0.5 16.4 5
20_

MAZS2000M 19.50 20.00 20.50 20−
MAZS2000H 20.15 20.70 21.19 20^
MAZS220 20.80 22.00 23.30 22 or 22_ or 22− or 22^
MAZS2200L 20.80 21.30 21.86

5 0.05 17.0 80 5 100 0.5 18.4 5
22_

MAZS2200M 21.45 22.00 22.55 22−
MAZS2200H 22.10 22.70 23.24 22^
MAZS240 22.80 24.00 25.60 24 or 24_ or 24− or 24^
MAZS2400L 22.80 23.30 23.97

5 0.05 19.0 100 5 120 0.5 20.4 5
24_

MAZS2400M 23.50 24.00 24.70 24−
MAZS2400H 24.35 25.00 25.60 24^
MAZS270 25.10 27.00 28.90 27 or 27_ or 27− or 27^
MAZS2700L 25.30 26.00 26.70

2 0.05 21.0 120 2 120 0.5 23.4 2
27_

MAZS2700M 26.30 27.00 27.70 27−
MAZS2700H 27.30 28.00 28.70 27^
MAZS300 28.00 30.00 32.00 30 or 30_ or 30− or 30^
MAZS3000L 28.30 29.00 29.70

2 0.05 23.0 160 2 160 0.5 26.6 2
30_

MAZS3000M 29.30 30.00 30.80 30−
MAZS3000H 30.20 31.00 31.80 30^
MAZS330 31.00 33.00 35.00 33 or 33_ or 33− or 33^
MAZS3300L 31.20 32.00 32.80

2 0.05 25.0 200 2 200 0.5 29.7 2
33_

MAZS3300M 32.20 33.00 33.80 33−
MAZS3300H 33.20 34.00 34.90 33^

■ Electrical characteristics within part numbers (continued)  Ta = 25°C±3°C
Temperature
coefficient of
zener voltage
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MAZSxxx Series

SKE00012CED4

Zener voltage
Reverse Zener operating
current resistance

Part Number VZ (V) IR (µA) RZ (Ω) RZK (Ω) SZ (mV/°C) Marking symbol

Min Nom Max
IZ

Max
VR

Max
IZ

Max
IZ

Typ
IZ

(mA) (V) (mA) (mA) (mA)
MAZS360 34.00 36.00 38.00 36 or 36_ or 36− or 36^
MAZS3600L 34.10 35.00 35.90

2 0.05 27.0 250 2 250 0.5 33.0 2
36_

MAZS3600M 35.10 36.00 36.90 36−
MAZS3600H 36.10 37.00 37.90 36^
MAZS390 37.00 39.00 41.00 39 or 39_ or 39− or 39^
MAZS3900L 37.10 38.00 39.00

2 0.05 30.0 300 2 300 0.5 35.6 2
39_

MAZS3900M 38.00 39.00 40.00 39−
MAZS3900H 39.00 40.00 41.00 39^

■ Electrical characteristics within part numbers (continued)  Ta = 25°C±3°C
Temperature
coefficient of
zener voltage
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MAZSxxx Series

SKE00012CED 5

0
0 2001601208040

50

100

150

200

250

Ambient temperature  Ta  (°C)

T
ot

al
 p

ow
er

 d
is

si
pa

tio
n 

 P
to

t  
( m

W
)

Heat sink
Copper foil
0.8 mm × 0.8 mm

0.001
0 2 4 6 8 10 12

0.01

0.1

1

10

100

Zener voltage  VZ  (V)

Z
en

er
 c

ur
re

nt
  I

Z
  (

m
A

)

Ta = 25°C
Static
charac-
teristics

M
A

Z
S0

62
M

A
Z

S0
68

M
A

Z
S0

75

M
A

Z
S0

82

M
A

Z
S0

91
M

A
Z

S1
00

M
A

Z
S0

24

M
A

Z
S0

39

M
A

Z
S0

47

M
A

Z
S0

51

M
A

Z
S0

43

M
A

Z
S0

56

0.001
0 10 20 30 40 50 60

0.01

0.1

1

10

100

Zener voltage  VZ  (V)

Z
en

er
 c

ur
re

nt
  I

Z
  (

m
A

)

Ta = 25°C
Static
charac-
teristics

M
A

Z
S1

60

M
A

Z
S2

00

M
A

Z
S2

40

M
A

Z
S3

60

M
A

Z
S3

90

M
A

Z
S1

10

M
A

Z
S1

30

Ptot  Ta IZ  VZ IZ  VZ

0.001
0 2 4 6 8 10 12

0.01

0.1

1

10

100
Tj=25°C
Dynamic
charac-
teristics

M
A

Z
S1

00

M
A

Z
S0

91

M
A

Z
S0

82

M
A

Z
S0

75
M

A
Z

S0
68

M
A

Z
S0

62
M

A
Z

S0
56

M
A

Z
S0

51
M

A
Z

S0
47

M
A

Z
S0

43
M

A
Z

S0
39

M
A

Z
S0

33
M

A
Z

S0
27

M
A

Z
S0

24

Zener voltage  VZ  (V)

Z
en

er
 c

ur
re

nt
  I

Z
  (

m
A

)

0.001
0 10 20 30 40 50 60

0.01

0.1

1

10

100
Tj = 25°C
Dynamic
charac-
teristicsM

A
Z

S1
10

M
A

Z
S1

30
M

A
Z

S1
60

M
A

Z
S2

00

M
A

Z
S2

40

M
A

Z
S3

60

M
A

Z
S3

90

Zener voltage  VZ  (V)

Z
en

er
 c

ur
re

nt
  I

Z
  (

m
A

)

1

10

100

1 000

0.1 1 10010 1 000

Z
en

er
 o

pe
ra

tin
g 

re
si

st
an

ce
  R

Z
  (

Ω
)

Zener current  IZ  (mA)

Ta = 25°C

MAZS047

MAZS039
MAZS051
MAZS056
MAZS062

MAZS068

MAZS160

MAZS390

MAZS024

MAZS100
MAZS082

MAZS043

0.01
0 0.2 0.4 0.6 1.00.8 1.2

0.1

1

10

100

Forward voltage  VF  (V)

Fo
rw

ar
d 

cu
rr

en
t  

I F
  (

m
A

)

Ta = 25°C

15

5

−5

20

25

0

10

0 10 20 40 5030

Zener current  IZ  (mA)

T
em

pe
ra

tu
re

 c
oe

ff
ic

ie
nt

 o
f z

en
er

 v
ol

ta
ge

  S
Z
  (

m
V

/°C
)

MAZS240

MAZS160

MAZS100

MAZS068

MAZS039

MAZS024

IZ  VZ IZ  VZ RZ  IZ

IF  VF SZ  IZ

Main
ten

an
ce/

Disc
on

tinu
ed

Main
ten

anc
e/D

isc
ont

inu
ed 

inc
lud

es 
foll

ow
ing

 fou
r P

rod
uct

 life
cyc

le s
tag

e.

pla
ned

 main
ten

anc
e ty

pe

main
ten

anc
e ty

pe

pla
ned

 dis
con

tinu
ed 

typ
ed

dis
con

tinu
ed 

typ
e

Plea
se 

vis
it fo

llow
ing

 URL a
bou

t la
tes

t in
form

atio
n.

http
://w

ww.se
mico

n.p
ana

son
ic.c

o.jp
/en

/



MAZSxxx Series

SKE00012CED6
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Request for your special attention and precautions in using the technical information and
semiconductors described in this book

(1)	If any of the products or technical information described in this book is to be exported or provided to non-residents, the laws and 
regulations of the exporting country, especially, those with regard to security export control, must be observed. 

(2)	The technical information described in this book is intended only to show the main characteristics and application circuit examples 
of the products, and no license is granted under any intellectual property right or other right owned by our company or any other 
company. Therefore, no responsibility is assumed by our company as to the infringement upon any such right owned by any other 
company which may arise as a result of the use of technical information described in this book.

(3)	The products described in this book are intended to be used for standard applications or general electronic equipment (such as office 
equipment, communications equipment, measuring instruments and household appliances). 
Consult our sales staff in advance for information on the following applications:
� Special applications (such as for airplanes, aerospace, automobiles, traffic control equipment, combustion equipment, life support 

systems and safety devices) in which exceptional quality and reliability are required, or if the failure or malfunction of the prod-
ucts may directly jeopardize life or harm the human body.

� Any applications other than the standard applications intended.

(4)	The products and product specifications described in this book are subject to change without notice for modification and/or im-
provement. At the final stage of your design, purchasing, or use of the products, therefore, ask for the most up-to-date Product 
Standards in advance to make sure that the latest specifications satisfy your requirements. 

(5)	When designing your equipment, comply with the range of absolute maximum rating and the guaranteed operating conditions 
(operating power supply voltage and operating environment etc.). Especially, please be careful not to exceed the range of absolute 
maximum rating on the transient state, such as power-on, power-off and mode-switching. Otherwise, we will not be liable for any 
defect which may arise later in your equipment.

	     Even when the products are used within the guaranteed values, take into the consideration of incidence of break down and failure 
mode, possible to occur to semiconductor products. Measures on the systems such as redundant design, arresting the spread of fire 
or preventing glitch are recommended in order to prevent physical injury, fire, social damages, for example, by using the products.

(6)	Comply with the instructions for use in order to prevent breakdown and characteristics change due to external factors (ESD, EOS, 
thermal stress and mechanical stress) at the time of handling, mounting or at customer's process. When using products for which 
damp-proof packing is required, satisfy the conditions, such as shelf life and the elapsed time since first opening the packages.

(7)	This book may be not reprinted or reproduced whether wholly or partially, without the prior written permission of Matsushita 
Electric Industrial Co., Ltd.

Main
ten

an
ce/

Disc
on

tinu
ed

Main
ten

anc
e/D

isc
ont

inu
ed 

inc
lud

es 
foll

ow
ing

 fou
r P

rod
uct

 life
cyc

le s
tag

e.

pla
ned

 main
ten

anc
e ty

pe

main
ten

anc
e ty

pe

pla
ned

 dis
con

tinu
ed 

typ
ed

dis
con

tinu
ed 

typ
e

Plea
se 

vis
it fo

llow
ing

 URL a
bou

t la
tes

t in
form

atio
n.

http
://w

ww.se
mico

n.p
ana

son
ic.c

o.jp
/en

/



Looking for pricing, stock, or lifecycle information?

Click below to explore more details on WIN SOURCE:

View MAZS2200ML on WIN SOURCE

Panasonic Information

Optimize Your Supply Chain with WIN SOURCE Solutions

Global Sourcing Solution

Obsolete Management

Cost Control Management

Shortage Management

Alternative Solution

Excess Inventory Management

https://www.win-source.net/products/detail/panasonic/mazs2200ml.html
https://www.win-source.net/manufacturer/panasonic

