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Power Supply

Input & Output Rectifier

Snubber/Protection
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HV Rectifier
Avalanche
Rectifier

Schottky
Diodes

Ultrafast
Diodes

TVS
Diodes

Main Circuit Board

Control & Protection

Small Signal Diodes and Transistors
Adjustable Voltage Regulator
Zener and ESD-Protection Diodes
CLD (Constant Current Regulator)
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Power Supply

Input Rectification

HV Rectifier and Avalanche Diodes

Part no

Package

See also notes on page 4 and 5

Output Rectification

Schottky Diodes

Part no

Package

1 Avalanche rated

Irav

Irav

VRrRM

Ersm

VRRM

Snubber/Protection
TVS Diodes
Part no Package Prpm Vwm Ver

Ultrafast Diodes

Part no Package Irav VRrM Ersm

TVS and Ultrafast in a single package!

Part no Package Prem Vr Vir
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Main Circuit Board

Control & Protection

Small Signal Diodes

ESD Protection

Part no Package Trav VRrM Part no Package

Small Signal Transistors

Part no Package Ic Vceo

Zener Diodes

Part no Package Ptot \'/3

CLD (Constant Current Regulator)

Part no Package

2 Under development

IPnom

Vak

Pppm Vwm
Schottky Diodes
Part no Package Irav VRrM

Adjustable Precision Shunt Regulator
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Zener Voltage vs. Zener current — Abbruchspannung iiber Zenerstrom

Part no Package Ik Vo

Comparison between a low voltage
Zener diode BZT52C3V3 and the
MMTL431A adjusted to 3.3V: The shunt
regulator shows a mostly perfect
linearity with very tight tolerance and
low temperature dependence.
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Considerations on the 3~ Input Stage

The 3~ mains voltage a smart meter is connected to can have values
of up to 500 Vrws, see Fig 1: Typical worldwide mains voltages. This
corresponds to a peak voltage Vpx of 707 V.

Overlaid surges can lead to much higher voltages Ve« than the v2
value of Vrus, as shown in the picture. Table 1: Comparison of input
rectifiers shows two possible cases:

a) Slow but high energetic surges. A typically used 510 Vrwus varistor
will clamp such transients to less than 1355 V (refer to industry
standard varistor specs).

b) Very fast transients with less energy. Varistors are rather slow, so
the transient can reach the rectifier diode and cause (pre-) damages.
Solutions are here either standard rectifier having 2000 V of Vrrm, OF
Avalanche rectifier.

The controlled avalanche breakdown must be as low as possible in
order to reduce avalanche energy and thus reliability. A device
having 1600 V of Vrrm is @ good compromise for the needs of Smart
Meters: Above the 1355 V varistor clamping voltage and well below
2000 V for low avalanche energies.
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Fig 1: Typical worldwide mains voltages (non-industrial)
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Table 1: Comparison of input rectifiers

Device Type Case a) Slow/high Case b) Very fast/low Judgement
energetic transient energetic spike

SM2000 _
(HV Rectifier) Vrem = 2000 V
Verm = 2000 V
Vs = 2050 V
Avalanche
rated
AM2000 Verm = 1600 V
Vrsv = 1650 V
(Avalanche Avalanche
Rectifier)
rated

2000V

1350V o

AN

N

v" Vrrm above varistor
clamping voltage

2000V

PK

1350V

N

N

v" Vrrm above varistor
clamping voltage

1600V
Vi

1350V

A

A

v" Vrrm @above varistor
clamping voltage

Disclaimer

VPK Clamping voltage

high
2000V e '9

N

— Requires additional protection
B Vex > Vreu

Risk of device damage!

V:K/ Clamping voltage

2050V /J\ high

A

— Very high cost

— Requires additional protection

B Vox = Vrsw > 2050 vV Not recommended!
Ersm o Vrsm high!
Risk of device damage!
\/W
/\ — Higher cost

v Vpk = Vrsm =
Ersm o< VRrsm

Improved reliability!

This application note describes device proposals and shall not be considered as assured and proven solution for any circuit.
No warranty or guarantee, expressed or implied is made regarding the capacity, performance or suitability of any device, circuit etc.

© Diotec Semiconductor AG

www.diotec.com

Version 02 - Page 5/5



