High power cycling capability

Low on-state and switching losses

RUSSIA

Optimized for line frequency rectifiers

Designed for traction and industrial applications

PROTON-ELECTROTEX

Power Rectifier
Avalanche Diodes

Type DA133-500-16

Average forward current Teav 500 A

Repetitive peak reverse voltage Vrrm 1000...1600 V

Veem, V 1000 1100 1200 1300 1400 1500 1600
Voltage code 10 11 12 13 14 15 16
T;, °C —60...+150

MAXIMUM ALLOWABLE RATINGS

Symbols and parameters Units Values Test conditions
ON-STATE
) 500 T.=123 °C; Double side cooled;
Tray ';"uar’:('a”;;‘m allowable average forward | 788 | T=100 °C; Double side cooled;
180° half-sine wave; 50 Hz
Trrws RMS forward current A 785 ICSE)th?;I f—Cs,il'lljtaotlvt;l\?es;l(;((e) (I:_Iozoled,
12.0 T5= Ty max t1 ioloh::;s's?:g\l/;agsllse'
14.0 T;=25°C \;R=0 Ve ’
Trsm Surge forward current KA T
180° half-sine wave;
13.0 Ti=Tjmax t,=8.3 ms; single pulse;
15.0 Ti=25 °C Ve=0 V;
980 T;=25 °C \;=0 V- ! !
I’t Safety factor A’s10° e
180° half-sine wave;
700 T=T ™ | t,=8.3 ms; single pulse;
930 T;=25 °C Va=0 V:
BLOCKING
Vegm Repetitive peak reverse voltages V| 1000...1600 | 11mn< Ti <Timaq
180° half-sine wave; 50 Hz;
Vier) Breakdown voltage \' 1250...2000 | T;=25 °C; I,,=100 mA; t, = 10 ms; 5 Hz
Vr Reverse continuous voltages \ 0.6Verv | T=Tjmax;
Prswm Surge reverse power dissipation kw 16 ;= Tyma £,=100 ps; 180 half-sine
current waveforms; single pulse
THERMAL
Tstg Storage temperature °C -60...+50
T; Operating junction temperature °C -60...+150
MECHANICAL
F Mounting force kN 9.0...11.0
a Acceleration m/s? 50 Device clamped
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CHARACTERISTICS

Symbols and parameters Units Values Conditions
ON-STATE
Vem Peak forward voltage, max \ 1.50 T;=25 °C; Im=1570 A
Vero) Forward threshold voltage, max Vv 0.878 Ti=T; max;
rr Forward slope resistance, max mQ 0.366 0.5t Ipv < Iy < 1.5 1w Iray
BLOCKING
Trrm Repetitive peak reverse current, max | mA 25 Tj:_Tj max;
VR—VRRM
SWITCHING
Qn Total recovered charge, max uC 1650 Ti=Timax; Iem=Irav;
tir Reverse recovery time, max us 24 dir/dt=-10 A/ps;
L Reverse recovery current, max A 137 Vrk=100 V
THERMAL
Rinic h | resist - nction t 0.040 Double side cooled
Renjc-a mairma resistance, junction to case, °C/W 0.088 Direct current | Anode side cooled
Renje-k 0.072 Cathode side cooled
Rece ;r;irmal resistance, case to heatsink, °C/W 0.008 Direct current
MECHANICAL
m Weight, max g 180
. mm 23.69
Ds Surface creepage distance (inch) (0.933)
S . mm 19.10
D. Air strike distance (inch) (0.752)

PART NUMBERING GUIDE

DA 133

1 2

500 16 N
3 4

ul

1. DA — Avalanche Diode

2. Design version

3. Average forward current, A

4. Voltage code

5. Ambient conditions: N — normal; T — tropical
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OVERALL DIMENSIONS

Package type: D.B2

max 854 (2 176) DA

852 (1260) DA

20 10757)+1

23510138 DA
both sides

\
|
15 10059)

232 (1260) DA

All dimensions in millimeters (inches)

The information contained herein is confidential and protected by Copyright.
In the interest of product improvement, Proton-Electrotex reserves the right to change data sheet without notice.
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Fig 1 — Forward characteristics of Limit device
Analytical function for Forward characteristic:
Vp=A+Bi+C-In(i +1)+D-/ i
Coefficients for max curves
T] = 250C T] = T] max
A 0.95219630 0.70586859
B 0.00023001 0.00030143
C 0.01018891 0.01643547
D 0.00295230 0.00402775
Forward characteristic model (see Fig. 1).
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AT T a7

1,0000 10,0000 100,0000

0,1000

Time—t, s

0.0006479
0.0002488

-4.666e-005

0.000001

0.002535
0.001252

0.003576
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0.001945
0.0005847

0.001374
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0.02147
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0.01906
0.05901
0.001789
0.4195
0.01306
0.2831

Fig 2 — Transient thermal impedance Z;. vs. time t
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Analytical function for Transient thermal impedance junction to case Zw for DC:

Where i = 1 to n, nis the number of terms in the series.

Duration of heating pulse in seconds.

Zwic = Thermal resistance at time t.

t

Amplitude of pw term.

Ri:

Ti

Time constatnt of ry, term.

DC Double side cooled

0.01423

0.265

R, K/W

Tiy S

DC Anode side cooled

0.04804

2.651

R, K/W

Tiy S

DC Cathode side cooled

0.03216

2.647

Transient thermal impedance junction to case Z:,;c model (see Fig. 2)

R, K/W

Tiy S
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0

10
Commutation rate - di/dt, A/ps

Fig 3 - Total recovered charge Q.. (integral) vs. commutation rate dir/dt

1
Commutation rate - di/dt, A/us

Fig 4 - Maximum recovered charge Q. vs. commutation rate dirz/dt (25% chord)
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DA133-500, 20-Apr-2021
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Fig 5 - Maximum reverse recovery current I, vs.

DA133-500, 20-Apr-2021
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Fig 6 - Maximum recovery time t.. vs. commutation rate diz/dt (25% chord)
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DA133-500, 20-Apr-2021
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Fig. 7 - Mean forward power dissipation Py vs. mean forward current Iq.y for sinusoidal current
waveforms at different conduction angles (f=50Hz, DSC)
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Fig. 8 — Mean forward power dissipation Pe.yv vs. mean forward current Iq.v for rectangular current
waveforms at different conduction angles and for DC (f=50Hz, DSC)

2021-Apr-20 v1.4 © Proton-Electrotex Data Sheet DA133-500-16 page 8 of 10



1500

DA133-500, 20-Apr-2021

1200

900

600

\

\ ‘9=1800
©=120°0
- jo-1
\ |e=900
\\ ‘9=60°
‘\ |e=300 T

Mean forward current — I, A

300

N

0

© - angle of conduction Sinusoidal current waveforms
I

25 50

75

100

Case temperature — T, °C

125 150

Fig. 9 — Mean forward current Ir.y vs. case temperature T for sinusoidal current waveforms at different

conduction angles (f=50Hz, DSC)
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Fig. 10 - Mean forward current Iy vs. case temperature Tc for rectangular current waveforms at
different conduction angles and for DC (f=50Hz, DSC)
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Fig. 11 — Maximum surge forward current Irsy and safety factor I’t vs. pulse length t,
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Fig. 12 - Maximum surge forward current Irsv vs. number of pulses n,
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