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Notes:
(1) Material categorization: For definitions of compliance, please see 
 www.vishay.com/doc?99912
(2) In accordance to IEC 61249-2-21
(3) Blue: Pulse current; Green: Thermal equilibrium
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For technical questions, contact: Diodes@vishay.com

Document link: www.vishay.com/doc?49494

www.vishay.com/diodes/zener-stabilizers/

Each ( / ) represents one 
diode type and its tolerance 
in the breakdown voltage

= ± 2 %
= ± 5 %

NEW!

VZ (Zener and Breakdown Voltage)
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Package Dimensions (in millimeters)

SMBG (DO-215AA) SMB (DO-214AA) SMA (DO-214AC) SMP (DO-220AA) SMF 
(DO-219AB)

SOD-123 SOT-23 SOD-323

MicroSMF 
(DO-219AC)

SOD-523 MELF 
(DO-213AB) 
Glass

MELF 
(DO-213AB)

SOD-64

SOD-57

QuadroMELF 
(SOD-80)

MiniMELF 
(SOD-80)

MicroMELF

DO-41 (DO-204AL)

DO-35 (DO-204AH)

3.94 6.48

2.41

3.94 5.59

2.44

2.8 5.5

2.3

1.5 2.85

1.15

1.3 2.5

0.6

5.2

2.6

5.2

2.67

3.7

1.6

3.7

1.6

2.0

1.2

1.9 3.9

1.08

2.18 4.0

1.15

1.7 3.85

1.35

2.6 3.1

1.15

0.9 1.7

0.7 wire length min. 26
on both sides

4

1.354.3

wire length min. 26
on both sides

4

0.823.6

wire length min. 26
on both sides

3.9

0.61.7

wire length min. 25.4
on both sides

4.7

0.82.4

Temperature Behavior of Zener and 
Avalanche Diodes

Z-diodes are semiconductor devices made of silicon. They can be 
classified in two groups depending on their breakdown mechanism.

For breakdown voltages VZ > ≈ 6 V, Z-diodes are called avalanche 
diodes. Below the breakdown voltage, a small current – the leakage 
current – flows through the diode. When the reverse voltage VR 
reaches the breakdown voltage, the current rises very fast; the 
breakdown is like an avalanche. The temperature coefficient of 
avalanche diodes in the reverse direction is positive (Fig. 1: , m).

For breakdown voltages VZ < ≈ 6 V, Z-diodes are called Zener 
diodes. These diodes show a smooth rise of current with increasing 
reverse voltage VR. The temperature coefficient is negative (Fig. 1: ).

In the forward direction, both the Zener and the avalanche diodes 
have a negative temperature coefficient (Fig. 1: ).

The temperature coefficient of the breakdown voltage is shown in 
some datasheets as TKVZ or αVZ.

VR Reverse voltage

VZ Zener voltage

V(BR) Reverse breakdown voltage

IR Reverse (leakage) current

IF Forward current

VF Forward voltage drop

IZT Test current

ZZ Dynamic resistance

TKVZ / αVZ Temperature coefficient
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Fig. 1: Temperature Behavior of Zener and Avalanche Diodes
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