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Thyristors and diodes produced by Proton-Electrotex are pressure
contact devices. Pressure contact design ensures longer service time
in comparison to soldered design.

Manufacturing of semiconductor elements is based on two
technologies: alloying technology and more advanced sintering
technology — low temperature sintering of semiconductor elements
with molybdenum disc using silver paste.

On the customer's request our devices can be mounted on air
cooling heatsinks. We can also develop and produce power units for
various applications based on semiconductor devices. Such units may
optionally include air or liquid cooling system, a protection system
and control system.

20000

m?2 of prouction facilities

200000

pieces of products per year

450

employees

Main applications of our products are electric drives, mining
transportation, traction, induction heating and melting, power grids,
renewable energy sources, welding equipment.

High level of competence and wide experience in production and
application of power semiconductors gave a start to the new direction
of the company's activities - developing and manufacturing of power
stacks according to the individual requirements of the Client. As of
today, several large projects have already been implemented.

PROTON-ELECTROTEX

Power semiconductor devices

JSC Proton-Electrotex is one of the Russian
leaders in development and production of power
semiconductor diodes, thyristors, modules,
heatsinks, IGBTs and as well power units for
various electric energy converters.

The main products of the Company are
rectifying, avalanche and fast diodes and
thyristors available in stud, disc and module
design. Proton-Electrotex offers welding diodes
with high current load capacity and low static
losses both in housingless option and in ceramic
housing. In 2016 the company launched IGBT
modules in MIFA and MIAA designs. Until that
moment IGBTs had been mainly imported to
Russia from abroad.
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Symbols and Terms

Letter symbols for thyristors Letter symbols for diodes
Voew Vieew | Repetitive peak off-state and reverse voltage Voo Repetitive peak reverse voltage
. Mean on-state current I ey Mean forward current
I ams RMS on-state current I s RMS forward current
I om Surge on-state current I om Surge forward current
Ti Junction temperature Ti Junction temperature
T slg Storage temperature T . Storage temperature
T ¢ Case temperature T c Case temperature
M Tightening torque M Tightening torque
F Mounting force F Mounting force
Vi Peak on-state voltage V., Peak forward voltage
me Threshold voltage \I(TD) Threshold voltage
r On-state slope resistance I Slope resistance
N - Repetitive peak reverse and off-state current (- Repetitive peak reverse current
u ar Gate trigger direct voltage P RS Surge reverse power dissipation
|GT Gate trigger direct current thic Thermal resistance junction to case
(dv,/dt),, Critical rate of rise of off-state voltage t, Reverse recovery time
(di/dt)_, | Critical rate of rise of on-state current
t, Turn-off time
R Thermal resistance junction to case

dv/dt value code
Symbol 0 P3 E3 A3 P2 K2 E2 A2 T1 P1 M1 K1 H1 E1 C1 B1

ofgroup | ¢ 1 2 3 4 5 6 7 8 - 9 - - - - -
(dv,/dt)
- |im£d 20 50 | 100 | 200 | 320 | 500 | 1000 | 1600 | 2000 | 2500 | 3200 | 4000 | 5000 | 6300 | 8000
V/us

t, value code for phase control thyristors t, value code for fast thyristors

Symbol | 0 B2 | C2 | E2 | H2 | K2 | M2 | P2 | T2 | X2 | A3 | B3 C3 | E3 |H3 | K3 |M3|P3|T3| X3 |A4|B4 | C4|E4
of

group 0 _ _ 1 _ _ 9 _ 3 _ 4 _ 1123|456 |78 |-]19]|-]-
tHS "rﬁﬁgd 800 | 630 | 500 | 400 | 320 | 250 | 200 | 160 | 125 | 100 | 80 6350 40 | 3225 20 16 125/ 10| 8 1635

t_ value code for fast recovery diodes

Symbol | 0 | T3 | X3 | A4 | B4 | C4 | E4 | H4 | K4 | M4 | P4 | T4 | X4 | A5 | B5 | C5 | E5 | H5
ofgroup | ¢ - - = - - 1 2 3 4 5 6 - 7 - 8 - 9
t,us "n'ﬂi‘;gd 16 125 10 | 8 | 63 | 5 4 |32 25| 2 |16 125 1 | 08 | 063 | 05 | 04




Main Characteristics

e Vlean on-state and forward currents up to 12500 A.
e Blocking voltage up to 6500 V.

e High resistance to cyclic load due to pressure
construction.

¢ Height of housing - 5, 8, 14, 20, 26, 35 mm.

e Diameter of semiconductor element — 24, 32, 40, 51,
56, 65, 70, 80, 90, 100 mm.

Optional features

e Supply of devices assembled with heat sinks.
e Selection of devices in group for parallel,
serial and combined connection.

e Production of the custom devices.

PART |

DEVICES
IN DISC DESIGN

Application

Power Semiconductor Disc Devices are used

in rectifying installations, softstarters, invertors,
welding equipment, power supply equipment, wind-
powered generators, induction heating equipment.



Devices in Disc Design

You can find the Datasheets on our website www.proton-electrotex.com

Phase Control Thyristors in Disc Housings Overview

T193-2500
5200 T263-1000 T283-2000 | 1193-2500
T243-400 | T553-500
T933-160 T273-1250 T193-3200
4400 T933250 | Tadoaoy | 1o3-630 | TI63-1250 | ra7aqpsg | 1832500 | 13937399
T353-800
3600 T123-160 | T433-250 | T443-500 | T453-630 %;g‘lggg Egg'gggg
T453-800 - -
T133.320 | T443-630 T173-2000 T193-4000
2800 T333-320 | T343-630 | 1993-1000 | T163-1600 | 1735099 | T183-3200 | 1393 4900
T153-630
T133-400
2400 T343-500 T143-400 TT425533‘180°O°0
T333-400 -
T253-1390
T153-800
T243-630
T253-1000 T173-2500
1800 T123-320 1233-400 | T243-800 | 55374550 | T163-2000 | T373-2500 | Ti83-4000 | 1193-5000
1233500 | Ti43800 | 12951250 TS73-2500 7393-5000
T343-800 - -
T353-1600
T243-500
1600 T143-500
T143-630
T173-3200
1000 T123-400 | T133-500 T143-1000 Ti73-3200
T153-1600
800 TI23500 | T133630 | Ti43-1250 | 11331600
Blocking
voltage [V]_—7 e 24 32 40 56 70 80 90 100
element [mm]
Fast Thyristors in Disc Housings Overview
4000 TFI473-1600 - TFI873-1600
3600 TFI933-250
3400 TFI353-800
3000 TFI833-250 TFI353-700
2800 TFI353-1000 TFI373-1600 - TFI773-1600
2500 TFI373-2000 - TFI773-2000
TFI233-320 - TFI333-320
2400 TFI233-400
TFI243-400 - TFI443-400
o TFI643-400 - TFI243-500 TFI253-800 « TFI253-1000
TFI443-500 - TFI643-500 TFI253-1250
TFI243-630 - TFI443-630
TFI643-630
2000 TFI673-2000 - TFI273-2000
TF143-400 - TFI343-400
TFI543-400 - TF1143-500
1500 TFI333-400 - TFI533-400 TFI343-500 - TFI543-500 TFI153.800 - TF1193-1000
TFI143-630 - TFI343-630
TFI543-630
1400 TFIS123-200 TFIS153-800 - TFIS153-1000
1200 TFI133-400 - TFI433-400 TFIS133-400 TFIS343-500 TFI573-2000 - TFI173-2000
1100 TFIS143-500
Blocking
voltage [V]
5 of the 32 40 56 80

element [mm]

Part numbering guide

1. T— Phase Control / TFl — Fast Thyristor / TFIS — Ultra Fast Thyristor

2. Design version

TFl | 133 | - | 400 | -

12 |- | A2| A |-

1 2 3

4 5 6

4. Voltage code

6. Group of turn-off time

3. Mean on-state current, A

5. Critical rate of rise of off-state voltage

7. Ambient conditions: N - normal; T - tropical




PROTON-ELECTROTEX

Power semiconductor devices

Disc Phase Control Thyristors

Part e ™ bow (TeTiwd | To | Viw by Vol I: Tina i Tioo | Rue Package
Number | (50) (0250 | T, = e
[V min] |[V max]| [A] |tp=10ms|tp=83ms| °C | [VI [Al |\ [mQ] [ps] [°C] |[°C/W]
[ =
T153-1600 | 100 | 800 |1600| 30.0 | 32.0 [100 | 1,5 |5024 0,85 0,137 160, 200, 250, 320, 400, 500 140 |0,018| T.D1 k=)
T123-500 100 | 800 | 500 | 6.0 7.0 |100| 1,55 | 1570 0,8 0,49 |80, 100, 125, 160, 200, 250, 320, 400, 500| 150 | 0,07 | T.A1 8
T133-630 100 | 800 | 630 | 12.0 | 13.0 {116 1,50 | 1978 0,8 0,34 125, 160, 200, 250, 320, 400, 500 150 | 0,04 | T.B2 (e
T143-1250 | 100 | 800 |1250| 30.0 | 32.0 [100 | 1,5 |3925 0,8 0,17 160, 200, 250, 320, 400, 500 150 | 0,03 | T.C1 [X)
T153-2000 | 100 | 800 |2000| 45.0 | 48.0 | 90 | 1,5 |6280 0,8 0,12 160, 200, 250, 320, 400, 500 140 |0,018| T.D1 g
Up to 1000 V
T123-400 1000 | 1000 | 400 | 5.5 6.0 |110| 1,65 | 1256 0,83 0,58 125, 160, 200, 250, 320, 400, 500 150 | 0,07 | T.A1
T133-500 400 | 1000 | 500 | 10.0 | 11.0 | 120 | 1,50 | 1570 0,95 0,42 125, 160, 200, 250, 320, 400, 500 150 | 0,04 | T.B2
T143-1000 | 1000 | 1000 | 1000| 19.0 | 20.0 [104 | 1,5 |3140 0,85 0,27 160, 200, 250, 320, 400, 500 150 | 0,03 | T.C1
T173-3200 | 400 | 1000 | 3200| 65.0 | 69.0 |104 | 1,5 [10048 | 0,83 0,062 250, 320, 400, 500 140 10,0085 T.F1
T373-3200 | 1000 | 1000 | 3200| 60.0 | 63.0 | 98 | 1,5 |10048 | 0,83 0,062 250, 320, 400, 500 140 | 0,01 | T.F5
Up to 1800 V
T143-500 400 | 1600 | 500 | 11.0 | 12.0 | 94 | 1,6 | 1570 1 0,76 160, 200, 250, 320, 400, 500 125 10,032 T.C2
T143-630 400 | 1600 | 630 | 13.0 | 14.0 | 93 | 1,65 | 1978 1 0,38 160, 200, 250, 320, 400, 500 125 10,032 T.C2
T233-500 1000 | 1600 | 500 | 8.5 9.0 |93 | 1,7 |1570 0,95 0,51 125, 160, 200, 250, 320, 400, 500 125 | 0,04 | T.B2
T243-630 1000 | 1800 | 630 | 10.0 | 11.0 | 85 | 1,7 |1978 1,05 0,85 250, 320, 400, 500 125 | 0,03 | T.C1
T233-400 1000 | 1800 | 400 | 8.0 9.0 |82 | 1,7 |1256 11 1,6 125, 160, 200, 250, 320, 400, 500 125 | 0,04 | T.B2
T153-800 1000 | 1800 | 800 | 20.0 | 21.0 | 90 | 1,6 |2512 0,95 0,75 200, 250, 320, 400, 500 125 |0,018| T.D5
T253-1000 | 1000 | 1800 | 1000| 22.0 | 24.0 | 90 | 1,8 |3140 0,95 0,405 200, 250, 320, 400, 500 125 |0,018| T.D5
T123-320 400 | 1800 | 320 | 5.0 6.0 | 89 | 1,75 | 1005 0,9 0,85 125, 160, 200, 250, 320, 400, 500 125 | 0,07 | T.A1
T243-800 1000 | 1800 | 800 | 16.0 | 17.0 | 85 | 1,7 |2512 1 0,33 160, 200, 250, 320, 400, 500 125 | 0,03 | T.C1
T143-800 1000 | 1800 | 800 | 16.0 | 17.0 | 82 | 1,7 |2512 1 0,33 160, 200, 250, 320, 400, 500 125 10,032 T.C2
T343-800 1000 | 1800 | 800 | 17.5 | 19.0 | 89 | 1,5 |1570 0,85 0,32 200, 250, 320, 400, 500 130 |0,035| T.C3
T453-1250 | 1000 | 1800 | 1250 24.0 | 26.0 | 90 | 1,8 |3925 0,95 0,2 160, 200, 250, 320, 400, 500 125 |0,018| T.D5
T253-1250 | 1000 | 1800 | 1250 28.0 | 30.0 | 90 | 1,6 |3925 0,95 0,2 200, 250, 320, 400, 500 125 |0,018| T.D5
T353-1600 | 1000 | 1800 | 1600 28.0 | 30.0 | 83 | 1,6 |5024 0,8 0,165 160, 200, 250, 320, 400, 500 125 |0,018| T.D5
T163-2000 | 1000 | 1800 | 2000| 44.0 | 47.0 | 96 | 1,45 | 5000 0,85 0,120 250, 320, 400, 500 125 10,0100 T.E3
T173-2500 | 1000 | 1800 | 2500 | 54.0 | 57.0 | 94 | 1,55 | 7850 0,88 0,092 250, 320, 400, 500 125 10,0085 T.F2
T373-2500 | 1000 | 1800 | 2500| 50.0 | 53.0 | 89 | 1,55 | 7850 0,88 0,092 250, 320, 400, 500 125 | 0,01 | T.F5
T273-3200 | 1600 | 1800 | 3200| 57.0 | 60.0 | 85 | 1,50 | 7850 0,81 0,084 250 125 10,0085 T.F2
T183-4000 | 1000 | 1800 | 4000| 70.0 | 74,0 | 82 | 1,35 | 6300 0,85 0,080 320 125 |0,0065 T.H1
T193-5000 | 1000 | 1800 | 5000| 94.0 | 99.0 | 84 | 1,30 | 6300 0,90 0,060 400 125 10,0050, T.G5
T393-5000 | 1000 | 1800 | 5000| 94.0 | 99.0 | 78 | 1,30 | 6300 0,90 0,060 400 125 |0,0057| T.G6
Up to 2400 V
T453-1000 | 1000 | 2400 | 1000| 24.0 | 26.0 | 94 | 1,8 |3140 0,95 0,31 160, 200, 250, 320, 400, 500 125 |0,018| T.D5
T343-500 2000 | 2400 | 500 | 8.0 90 |8 | 2 |1570 1,2 1,2 250, 320, 400, 500 125 | 0,03 | T.C1
T153-630 2000 | 2400 | 630 | 16.5 | 18.0 | 93 | 1,7 | 1978 1,2 1,05 320, 400, 500 125 |0,018| T.D5
T133-400 1000 | 2400 | 400 | 7.0 80 | 87 |1,80 | 1256 11 1,25 200, 250, 320, 400, 500 125 | 0,04 | T.B3
T333-400 2000 | 2400 | 400 | 7.0 80 |87 | 1,8 |1256 11 1,25 200, 250, 320, 400, 500 125 | 0,04 | T.B2
T143-400 1000 | 2400 | 400 | 9.0 | 10.0 | 97 | 1,9 |1256 1,2 0,95 250, 320, 400, 500 125 10,032 T.C2
T253-800 2000 | 2400 | 800 | 17.0 | 18.0 | 95 | 1,7 | 2512 1,2 0,44 320, 400, 500 125 |0,018| T.D5
T253-1390 | 2000 | 2400 | 1390| 245 | 26.0 | 85 | 1,5 |3140 0,85 0,22 160, 200, 250, 320, 400, 500 125 |0,018| T.D5




Disc Phase Control Thyristors

Devices in Disc Design

You can find the Datasheets on our website www.proton-electrotex.com

Part
Number

T133-320
T333-320
T243-500
T343-630
T353-1000
T163-1600
T173-2000
T373-2000
T183-3200
T193-4000
T393-4000
T443-630

T453-630
T123-160
T433-250
T353-800
T453-800
T173-1600
T373-1600
T193-3600
T393-3600

T443-400
T553-500
T553-630
T933-160
T933-250
T243-400
T343-400
T553-800
T163-1250
T273-1250
T373-1250
T183-2500
T193-3200
1393-3200

T263-1000
T283-2000
T193-2500
T393-2500

VDNM/ VRRM

ITAV

Irsm (T1=T1 max)

[V min] | [V max]

1000
2000
2000
2000
2000
2000
1600
2000
2000
2000
2000
2000

3000
3000
3000
2800
2800
2800
3000
3000
3000

3800
3800
3800
3800
3800
3800
3800
3800
3800
3800
3800
3800
3800
3800

4600
4600
4600
4600

2800
2800
2800
2800
2800
2800
2800
2800
2800
2800
2800
2800

3600
3600
3600
3600
3600
3600
3600
3600
3600

4200
4400
4400
4400
4400
4400
4400
4400
4400
4400
4400
4400
4400
4400

5200
5200
5200
5200

[Al

320
320
500
630
1000
1600
2000
2000
3200
4000
4000
630

630
160
250
800
800
1600
1600
3600
3600

400
500
630
160
250
400
400
800
1250
1250
1250
2500
3200
3200

1000
2000
2500
2500

tp=10 ms|tp=8,3 ms

65 | 638
65 | 68
10.0 | 11.0
11.0 | 12.0
200 | 21.0
35,0 | 37,0
50.0 | 53.0
46.0 | 49.0
60.0 | 63.0
75.0 | 79.0
75.0 | 79.0
11.0 | 116
14.0 | 15.0
32 | 34
65 | 7.0
18.0 | 19.0
16.0 | 17.0
39.0 | 41.0
36.0 | 38.0
720 | 76.0
72.0 | 76.0
75 | 80
13.0 | 14.0
14.0 | 15.0
45 | 50
50 | 53
80 | 90
80 | 90
15.0 | 16.0
26,0 | 28,0
36.0 | 38.0
33.0 | 35.0
440 | 47,0
60.0 | 63.0
60.0 | 63.0
26.0 | 28.0
35.0 | 37,0
55.0 | 58.0
55.0 | 58.0

95
97
100
95
91
97
92
91
86

85
95
92
102
94
92
89
89
102
102
98
88
91

86

106
93
98
94

™
(Te=25°C)
B]

2,10
2,1
1,9

1,85
1,75
1,75
1,75
1,55
1,45
1,45
1,9

2,2
2,30
2,5

2,3
2,05
2,05

1,7
1,70

2,3
2,4
2,3
2,4
2,6
2,35
2,35
2,6
2,30
2,1

2,1

1,9
1,80
1,80

2,8
2.5
2,10
2,10

ITM VT(Tll)/
(Te=25°C) o
[Al V]
1005 1,15
1005 1,15
1570 1,04
1978 1,15
3140 1,1
5000 0,85
6280 0,9
6280 0,9
6300 0,90
6300 0,85
6300 0,85
1978 1,15
Up to 3600
1978 1,45
503 0,95
785 1,2
2512 1,3
2512 1,45
5024 1,15
5024 1,15
6300 0,90
6300 0,90
Up to 4400
1256 1,3
1570 1,25
1978 1,25
502 2,2
785 1,3
1256 1,3
1256 1,3
2512 1,2
5000 1,05
3925 1,2
3925 1,2
6300 1,00
6300 0,95
6300 0,95
Up to 5200
5000 1.05
6300 1.00
6300 1
6300 1,00

rT T]max

[mQ]

1,5
1,5
0,735
0,4
0,38
0,200
0,13
0,13
0,115
0,070
0,070
0,4

0,77

2,1

0,4
0,45
0,22
0,22
0,110
0,110

1,6
1,65
1,05
3,5
2,3
1,25
1,25
0,65
0,250
0,3
0,3
0,210
0,150
0,150

0.350
0.29
0,190
0,190

200, 250, 320, 400, 500
200, 250, 320, 400, 500
250, 320, 400, 500
250, 320, 400, 500
320, 400, 500
320
500, 630, 800
500, 630, 800
400
500
500
250

400, 500
200, 250, 320
250, 320, 400, 500
400, 500
400, 500
500, 630, 800
500, 630, 800
630
630

500, 630, 800
500, 630, 800
500, 630, 800
400, 500
500, 630, 800
500, 630, 800
500, 630, 800
500, 630, 800
630
630, 800
630, 800
700
800
800

800
800
800
800

jmax

[°C]

125
125
125
125
125
125
125
125
125
125
125
125

125
125
125
125
125
125
125
125
125

125
125
125
125
125
125
125
125
125
125
125
125
125
125

125
125
125
125

Rmic
[°C/W]

0,04
0,04
0,032
0,03
0,018
0,0100
0,0085
0,01
0,0065
0,0050
0,0057
0,035

0,018
0,08
0,04

0,018

0,018

0,0085
0,01

0,0050

0,0057

0,035
0,018
0,018
0,04
0,04
0,032
0,035
0,018
0,0100
0,0085
0,01
0,0065
0,0050
0,0057

0,0100
0,0065
0,0050
0,0057

T.D5
T.A1
T.B3
T.D5
T.D5
T.F2
T.F5
T.G5
T.G6

T.C2
T.D5
T.D5
T.B3
T.B3
T.C2
T.C3
T.D5
T.E3
T.F2
T.F5
T.H1
T.G5
T.G6

T.E3
T.H1
T.G5
T.G6
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Ultra Fast Thyristors
Part VDRM/ Vnm ITAV ITSM (T1=T; max) Tc VTM ITM Vr(m)/ Iy Timax tu Tlmax Rqu Package
Number (Te=25°C)| (Te=25°C) | Ty Type
[V min] |[Vmax]| [A] |tp=10ms|tp=83 ms| °C V] [A] Vi [mQ] [ps] [°C] |[°C/W]
to 1800V —
TFIS143-500 | 1000 | 1100 | 500 9.0 10.0 | 85 | 2,5 | 1570 1.4 0.8 5,6.3,8,10 125 {0,032| T.C3 K=
TFIS343-500 | 1000 | 1100 | 500 9.5 10.0 | 89 | 25 | 1570 1.4 0.8 5,6.3,8,10 125 | 0,03 | T.C1 g
TFIS133-400 | 1000 | 1200 | 400 6.5 7.0 | 81 |3.30 | 1256 1.8 0.95 5,6.3,8,10 125 | 0,04 | T.B2 (am]
TFIS123-200 | 1000 | 1400 | 200 3.5 37 |83 33 628 1.4 3.2 6.3,8,10,12.5 125 | 0,07 | T.A1 3
TFIS153-1000 | 1000 | 1400 |1000 | 19.0 | 20.0 | 78 | 25 | 3140 | 1.35 0.35 10,12.5,16, 20 125 [0,021| T.D5 E
TFIS153-800 | 1000 | 1400 | 800 | 18.0 | 19.0 | 83 | 2,6 | 2512 1.5 0.5 8,10,12.5,16 125 [0,021| T.D5
Fast Thyristors
Part VDRM/ Vnm ITAV ITSM (T1=T; max) Tc VTM ITM Vr(m)/ 0} Timax tq T]max thln Package
Number (Te=25°C)| (Te=25°C) jmax Tvpe
[V min] |[Vmax]| [A] |tp=10ms|tp=83 ms| °C V] [A] vl [mQ] [ps] [°C] |[°C/W]

TFI133-400 10, 12.5, 16, 20 0,04
TFI173-2000 | 1000 | 1200 |2000 | 48.5 | 51.0 | 89 | 2,15 | 6280 1.4 0.08 10, 12.5, 16, 20 125 | 0,01 | T.F5
TFI1433-400 1000 | 1200 | 400 | 7.0 80 |90 | 24 | 1256 | 1.35 0.85 10, 12.5, 16, 20 125 | 0,04 | T.B3
TFI573-2000 10, 12.5, 16, 20 0,0085
Up to 1500 V
TFI143-400 1000 | 1500 | 400 | 8.0 9.0 |90 |285 | 1256 1.5 1.25 10, 12.5, 16, 20 125 10,032 T.C3
TFI143-500 1000 | 1500 | 500 | 9.0 | 10.0 | 85 | 2,4 | 1570 1.4 0.8 12.5, 16, 20, 25 125 10,032 T.C3
TFI143-630 1000 | 1500 | 630 | 10.0 | 11.0 | 80 | 2,3 | 1978 1.2 0.65 16, 20, 25, 32 125 10,032 T.C3
TFI153-1000 | 1000 | 1500 |1000 | 20.0 | 21.0 | 80 | 2,25 | 3140 | 1.30 0.34 12.5, 16, 20, 25 125 |0,021| T.D5
TFI153-1250 | 1000 | 1500 |1250 | 21.0 | 23.0 | 70 | 2,1 | 3925 1.2 0.29 16, 20, 25, 32 125 |0,021| T.D5
TFI153-800 1000 | 1500 | 800 | 19.0 | 20.0 | 85 | 2,5 | 2512 1.4 0.49 10, 12.5, 16, 20 125 |0,021| T.D5
TFI333-400 1000 | 1500 | 400 | 7.0 80 |90 | 24 | 1256 | 1.35 0.85 16, 20, 25, 32 125 | 0,04 | T.B2
TFI343-400 1000 | 1500 | 400 | 8.5 89 |92 (285 | 1256 1.5 1.25 10, 12.5, 16, 20 125 | 0,03 | T.C1
TFI343-500 1000 | 1500 | 500 | 9.5 | 10.0 | 89 | 2,4 | 1570 1.4 0.8 12.5, 16, 20, 25 125 | 0,03 | T.C1
TFI343-630 1000 | 1500 | 630 | 105 | 12.0 | 83 | 2,3 | 1978 1.2 0.65 16, 20, 25, 32 125 | 0,03 | T.C1
TFI533-400 1000 | 1500 | 400 | 7.0 80 |90 | 24 | 1256 | 1.35 0.85 16, 20, 25, 32 125 | 0,04 | T.B3
TFI543-400 1000 | 1500 | 400 | 8.0 9.0 |90 |285 | 1256 1.5 1.25 10, 12.5, 16, 20 125 |0,032| T.C2
TFI543-500 1000 | 1500 | 500 | 9.0 | 10.0 | 86 | 2,4 | 1570 1.4 0.8 12.5, 16, 20, 25 125 |0,032| T.C2
TFI543-630 1000 | 1500 | 630 | 10.0 | 11.0 | 80 | 2,3 | 1978 1.2 0.65 16, 20, 25, 32 125 |0,032| T.C2
Up to 2200

TFI273-2000 | 2000 | 2000 |2000 | 40.0 | 42.0 | 85 | 2,2 | 6280 | 1.25 0.15 32, 40, 50, 63 125 | 0,01 | T.F5
TFI673-2000 | 2000 | 2000 |2000 | 43.0 | 46.0 | 91 | 2,2 | 6280 | 1.25 0.15 32, 40, 50, 63 125 10,0085 T.F2
TFI243-400 2000 | 2200 | 400 | 8.0 9.0 |83 (285 | 1256 1.5 1.4 25, 32, 40, 50 125 |0,034| T.C3
TFI243-500 2000 | 2200 | 500 | 9.0 | 10.0 | 85 | 24 | 1570 1.4 0.8 32, 40, 50, 63 125 |0,034| T.C3
TFI243-630 2000 | 2200 | 630 | 10.0 | 11.0 | 80 | 2,4 | 1978 1.2 0.65 32, 40, 50, 63 125 |0,034| T.C3
TFI253-1000 | 1800 | 2200 |1000 | 18.0 | 19.0 | 75 | 2,35 | 3140 1.2 0.47 20, 25, 32, 40 125 |0,021| T.D5
TFI253-1250 | 1800 | 2200 |1250 | 19.5 | 21.0 | 71 | 2,1 | 3925 | 1.25 0.30 20, 25, 32, 40 125 | 0,02 | T.D5
TFI253-800 1800 | 2200 | 800 | 17.0 | 180 | 85 | 2,5 | 2512 1.4 0.49 20, 25, 32, 40 125 |0,021| T.D5
TFI1443-400 2000 | 2200 | 400 | 8.5 9.0 |90 |285 | 1256 1.5 1.4 25, 32, 40, 50 125 | 0,03 | T.C1
TF1443-500 2000 | 2200 | 500 | 9.5 | 10.0 | 89 | 24 | 1570 1.4 0.8 32, 40, 50, 63 125 | 0,03 | T.C1
TF1443-630 2000 | 2200 | 630 | 10.5 | 12.0 | 83 | 24 | 1978 1.2 0.65 32, 40, 50, 63 125 | 0,03 | T.C1
TFI643-400 2000 | 2200 | 400 | 8.0 9.0 | 83 (285 | 1256 1.5 1.4 25, 32, 40, 50 125 |0,034| T.C2
TFI643-500 2000 | 2200 | 500 | 9.0 | 10.0 | 85 | 24 | 1570 1.4 0.8 32, 40, 50, 63 125 |0,034| T.C2
TFI643-630 2000 | 2200 | 630 | 10.0 | 11.0 | 80 | 2,4 | 1978 1.2 0.65 32, 40, 50, 63 125 |0,034| T.C2




Devices in Disc Design

You can find the Datasheets on our website www.proton-electrotex.com

Fast Thyristors
Part VolVewn | b | bsn(T=Tmed | To | Voo | b | Vio/ | Fr T t, Tos | Ruc |Package
Number - (Te=25°C)| (Te=25°C) . . . Type
[V min] |[Vmax]| [A] |tp=10ms|tp=8,3 ms| °C V] [A] V] [mQ] [ps] [°C] |[°C/W]
TFI233-320 2000 | 2400 | 320 6.3 70 |85 | 26 | 1005 1.5 1.25 25, 32, 40, 50 125 | 0,05 | T.B3
TFI233-400 2000 | 2400 | 400 6.6 70 |80 | 21 1256 1.4 0.87 50, 63 125 | 0,05| T.B3
TFI333-320 2000 | 2400 | 320 6.3 70 |85 | 26 | 1005 1.5 1.25 25, 32, 40, 50 125 | 0,05 | T.B2
TFI373-2000 | 2000 | 2500 (2000 | 37.2 | 40.0 | 84 | 2,05 | 6280 1.30 0.15 40, 50, 63 125 | 0,01 | T.F5
TFI773-2000 | 2000 | 2500 {2000 | 40.0 | 42.0 | 90 | 2,05 | 6280 1.30 0.15 40, 50, 63 125 10,0085 T.F2
TFI353-1000 | 2000 | 2800 (1000 | 19.0 | 20.0 | 81 | 2,4 | 3140 1.35 0.35 50, 63 125 | 0,02 | T.D5
TFI373-1600 | 2000 | 2800 (1600 | 34.5 | 37.0 | 90 | 2,26 | 5024 1.4 0.2 50, 63 125 | 0,01 | T.F5
TFI393-2500* | 2400 | 2800 2500 | 75.0 | 79.0 | 93 | 2,15 | 6300 1.4 0.12 50 125 [0,006| T.G6
TFI773-1600 | 2000 | 2800 (1600 | 37.0 | 39.0 | 95 | 2,26 | 5024 1.4 0.2 50, 63 125 10,0085 T.F2
Up to 3600 V
TFI353-700 3000 | 3000 | 700 | 14.0 | 15.0 | 87 | 2,85 | 2512 1.5 0.5 40, 50, 63 120 | 0,02 | T.D5
TFI833-250 3000 | 3000 | 250 5.7 6.0 | 94 3 785 1.7 2.2 50, 63 125 | 0,04 | T.B3
TFI353-800 3000 | 3400 | 800 | 16.0 | 17.0 | 80 | 2,7 | 2512 1.30 0.7 63, 80, 100, 125 125 | 0,021 T.D5
TFI933-250 3200 | 3600 | 250 54 57 192 | 32 785 1.8 2.4 63, 80, 100, 125 125 | 0,04 | T.B3
Up to 4400 V

TFI473-1600 | 3800 | 4000 |1600 | 30.0 | 32.0 | 85 | 2,7 | 5024 1.44 0.27 125, 160, 200 125 | 0,01 | T.F5
TFI873-1600 | 3800 | 4000 (1600 | 32.0 | 34.0 | 91 | 2,7 | 5024 1.44 0.27 125, 160, 200 125 10,0085 T.F2
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Rectifier Diodes in Disc Housings Overview

6500 D453-1250
6000 D123-200 D353-800
5000 D273-2500
4400 D123-250 | D133-400-D233-500 - D333-500 | D143-630 - D243-800 - D443-800 D173-2500 =
3600 D353-1600 + D353-250 | D173-3200 g
2800 D123-320 | D133-500+D133-630 - D333-630 D143-800 D173-4000 (=
2600 D243-1000 - D443-1000 Z
2400 D253-1600 a
2000 D333-800 - D133-800 D173-5000
1800 D123-500 D133-1000 - D233-1000 D143-1000 - D143-1250 - D343-1250 D253-2000 D173-6300
Blockin
voItage%V]
Gofthe| 24 32 40 56 80
element [mm]

Welding Diodes in Disc Housings Overview

400 D053-7100 D056-9500 D066-12500 D063-11500
Blocking
voltage [V]
& of the 51 56 65 65
element [mm]

Fast Diodes in Disc Housings Overview

4400 ‘ DF443-320 DF453-800 DF973-1600
3600 DF373-2000
2800 DF233-400 DF253-630 DF273-1600
2400 DF233-200 DF243-800 DF253-1000 DF273-2000
1800 DF243-630 « DF243-1000 DF153-630 DF173-2000
1600 DF223-320
1200 DF123-320 DF133-500 DF243-500 DF153-1000

Blocking

voltage V] — 24 32 40 56 80
element [mm]

Avalanche Diodes in Disc Housings Overview
6000 DA153-800
3600 DA343-630 DA273-3200
3200 DA153-1600
DA153-1250
2800 DA243-500 DA253-1600 D] 73-3200
DA153-2000 g
1800 DA123-320 Drss o DA253-2000 DA173-5000
Blocking
R 24 32 40 56 80
element [mm]
Part numbering guide
D 123 |-| 500 |-| 18 |- N 1. D — Rectifier diode / DF — Fast diode / DA — Avalanche diode / D — Welding diode
2. Design version
1 2 3 4 5 3. Mean forward current, A

4. Voltage code
5. Ambient conditions: N - normal; T - tropical
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Disc Rectifier Diodes

10

Part Vel b b (Tl | T | View Ly Vio/ | 1 T b/ T Tina Rye Package
Number - . (Te=25°C)| (Te=25°C) | Tppax . . Type
[V min] |[Vmax]| [A] |tp=10ms|tp=8,3ms| °C V] [A] V] [mQ] [ps] [°C] | [°C/W]
p to 1800
D143-1000 | 1000 | 1800 | 1000| 18.0 | 19.0 | 148 | 1,55 | 3140 1 0,227 - 190 | 0,027 | D.C2
D123-500 1000 | 1800 | 500 | 7.5 8.0 |137 1,55 | 1570 0,9 0,5 - 190 | 0,07 D.A1
D133-1000 | 1000 | 1800 | 1000| 15.0 | 16.0 |117| 1,6 |3140 | 0,95 0,35 - 190 | 0,04 D.B1
D233-1000 | 1000 | 1800 | 1000| 16.0 | 17.0 |117| 1,6 |3140 | 0,95 0,35 - 190 | 0,04 D.B2
D143-1250 | 1000 | 1800 | 1250| 22.0 | 24.0 |121|1,65 | 3925 | 0,95 0,25 - 190 | 0,032 | D.C2
D343-1250 | 1000 | 1800 | 1250 20.0 | 21.0 | 114 | 1,65 | 3925 | 0,95 0,25 - 190 | 0,035 | D.C3
D253-2000 | 1000 | 1800 | 2000| 35.0 | 37.0 |138| 1,55 | 6280 | 0,95 0,1 - 190 | 0,018 | D.D3
D173-6300 | 1000 | 1800 | 6300| 76.0 | 80.0 | 102 | 1,4 |12560 | 0,7 0,043 - 175 | 0,0085 | D.F1
Up to 2800 V
D133-800 1000 | 2000 | 800 | 12.0 | 13.0 |145| 1,6 | 2512 1 0,28 - 190 | 0,036 | D.B2
D333-800 2000 | 2000 | 800 | 12.0 | 13.0 |134| 1,6 |2512 1 0,27 - 190 | 0,045 | D.B3
D173-5000 | 2000 | 2000 | 5000| 60.0 | 63.0 |109| 1,65 |12560 | 0,75 0,65 - 175 | 0,0085 | D.F1
D253-1600 | 1800 | 2400 | 1600 35.0 | 37.0 | 147 | 1,5 | 5024 1 0,12 - 190 | 0,018 | D.D3
D243-1000 | 2000 | 2600 | 1000| 19.0 | 20.0 |122| 1,65 | 3140 | 0,95 0,28 - 175 | 0,032 | D.C2
D443-1000 | 2000 | 2600 | 1000| 18.0 | 19.0 |117| 1,65 | 3140 | 0,95 0,28 - 175 | 0,035 | D.C3
D143-800 1800 | 2800 | 800 | 18.0 | 19.0 |136|1,55 | 2512 1 0,41 - 175 | 0,027 | D.C2
D133-500 2000 | 2800 | 500 | 11.0 | 11.6 |140| 1,7 | 1570 1,1 0,69 - 175 | 0,036 | D.B2
D123-320 2000 | 2800 | 320 | 55 6.0 [135] 2 | 1005 1 1 - 175 | 0,07 D.A1
D133-630 2000 | 2800 | 630 | 12.0 | 13.0 |133| 1,6 | 1978 1,1 0,35 - 175 | 0,04 D.B2
D333-630 2000 | 2800 | 630 | 10.0 | 11.0 |128| 1,6 | 1978 1,1 0,35 - 175 | 0,045 | D.B3
D173-4000 | 2000 | 2800 | 4000| 55.0 | 58.0 | 124 | 1,8 12560 | 0,85 0,065 - 175 | 0,0085 | D.F1
Up to 3600 V
D353-1250 | 3000 | 3400 | 1250 24.0 | 26.0 | 100 | 2,2 | 3925 1,1 0,72 - 175 | 0,018 | D.D2
D353-1600 | 3000 | 3600 | 1600| 26.0 | 28.0 |133| 2 |5024 | 0,85 0,15 - 175 | 0,018 | D.D3
D173-3200 | 3000 | 3600 | 3200| 50.0 | 53.0 |109| 1,8 10048 | 1,25 0,08 75 160 | 0,0085 | D.F1
Up to 4400 V
D143-630 2400 | 4000 | 630 | 105 | 12.0 |112| 2,1 | 1978 1,1 0,73 - 150 | 0,027 | D.C2
D133-400 3800 | 4000 | 400 | 7.0 8.0 |117 1,85 | 1256 1,1 1,21 - 150 | 0,036 | D.B2
D123-250 3800 | 4400 | 250 | 4.0 40 108 22 | 785 1,1 1,6 - 150 | 0,078 | D.A1
D233-500 3800 | 4400 | 500 | 7.5 80 |106| 2 |1570 1,05 0,9 - 150 | 0,04 D.B2
D333-500 3800 | 4400 | 500 | 6.5 7.0 101 2 |1570 1,05 0,9 - 150 | 0,045 | D.B3
D243-800 3200 | 4400 | 800 | 135 | 15.0 | 99 | 2 |2512 1 0,5 - 150 | 0,032 | D.C2
D443-800 3800 | 4400 | 800 | 125 | 14.0 | 94 | 2 |2512 1 0,5 - 150 | 0,035 | D.C3
D173-2500 | 3800 | 4400 | 2500| 41.0 | 431 |116| 1,8 | 7850 0,8 0,125 85 150 | 0,0085 | D.F1
Up to 6500 V
D273-2500 | 4600 | 5000 | 2500| 40.0 | 42.0 |112| 1,9 | 7850 | 0,85 0,15 100 150 | 0,0085 | D.F1
D123-200 4600 | 6000 | 200 | 3.0 40 116 2,5 | 628 1,1 2,6 - 150 | 0,07 D.A1
D353-800 4600 | 6000 | 800 | 12.0 | 13.0 |100| 2,4 | 2512 1,31 0,74 - 140 | 0,018 | D.D3
D453-1250 | 4600 | 6500 | 1250 18.0 | 19.0 |101| 24 |3925 | 0,95 04 65 150 | 0,018 | D.D3
Welding Diodes
Part Vor/ Ve ™ besu (T1=T| ) T Ve I v(m)/ I Tlmax t./ T]max T]max Rm]c Package
Number (Te=25°C)| (Te=25°C) | Ty,
[V min] [[Vmax]| [A]l |tp=10ms|tp=83ms| °C | [V] [A] [\ [mQ] [ps] [°C] | [°C/W]
Upto 400V
D053-7100 | 200 | 400 | 7402| 55.0 | 58.0 | 85 | 1,05 | 5000 | 0,75 0,029 - 170 | 0,009 D.Q1
D063-11500 | 200 | 400 (11298 85.0 | 90.0 | 85 | 1,05 | 6300 | 0,73 0,026 - 180 | 0,0058 D.W1
D056-9500 | 200 | 400 (11814 70.0 | 74.0 | 85 | 1,08 | 6300 | 0,74 0,030 - 180 | 0,0050| Housingless
D066-12500 | 200 | 400 14703 85.0 | 90.0 | 85 | 1,04 | 6300 | 0,72 0,026 - 180 | 0,0039| Housingless
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Disc Fast Recovery Diodes

Part Voau/ Vo ™ beow (T=Tnad | To | Vew I Viro/ 7 Tinax M Tinax Ruye Package
Number - . (Te=25°C)| (Te=25°C) | T, . . Type
[V min] |[Vmax]| [Al |tp=10ms|tp=83ms| °C | [VI [A] [Vl [mQ] [ps] [°C] | [°C/W]
pto 1800 —
DF123-320 | 1000 | 1200 | 320 6.0 7.0 |108 1,70 | 1005 1,20 0,850 3,2 150 |0,0700 | D.A1 (=]
DF133-500 | 1000 | 1200 | 500 8.5 9.0 | 91 1220 | 1570 1,25 0,350 2,5 125 |0,0400 | D.B1 .g
DF243-500 | 1000 | 1200 | 500 | 12.0 | 13.0 | 97 | 2,30 | 1570 1,25 0,400 2,0 125 10,0320 | D.C2 0o
DF153-1000 | 1000 | 1200 | 1000| 29.0 | 33.0 | 95 | 1,90 | 3140 1,15 0,200 2,5 125 10,0180 | D.D3 (L]
DF223-320 | 1000 | 1600 | 320 5.0 6.0 |102 220 | 1005 1,25 1,100 2,5 150 |0,0700 | D.A1 1)
DF243-630 | 1000 | 1800 | 630 | 14.0 | 15.0 | 91 | 2,30 | 1978 1,20 0,300 3,2 125 10,0320 | D.C2 =
DF243-1000 | 1000 | 1800 | 1000| 15.0 | 16.0 | 68 | 1,80 | 3140 1,15 0,250 5,0 125 10,0320 | D.C2
DF153-630 | 1000 | 1800 | 630 | 25.0 | 29.0 | 105 3,00 | 1978 1,25 0,300 2,5 125 10,0180 | D.D3
DF173-2000 | 1000 | 1800 | 2000| 50.0 | 58.0 | 93 | 1,80 | 6280 1,20 0,130 6,3 125 10,0085 | D.F1
Up to 2800 V
DF233-200 | 2000 | 2400 | 200 6.0 7.0 |107 220 | 628 1,35 1,700 1,25 125 |0,0400 | D.B2
DF243-800 | 2000 | 2400 | 800 | 12.5 | 14.0 | 74 | 2,20 | 2512 1,30 0,350 5,0 125 10,0320 | D.C2
DF253-1000 | 2000 | 2400 | 1000| 22.0 | 24.0 | 89 | 2,20 | 3140 1,35 0,250 40 125 10,0180 | D.D3
DF273-2000 | 2000 | 2400 | 2000 46.0 | 49.0 | 90 | 1,85 | 6280 1,30 0,150 8,0 125 10,0085 | D.F
DF233-400 | 2000 | 2800 | 400 7.0 8.0 | 94 1,90 | 1256 1,20 0,700 5.0 125 |0,0400 | D.B2
DF253-630 | 2000 | 2800 | 630 | 20.0 | 21.0 | 103 | 3,00 | 1978 1,35 0,350 3,2 125 10,0180 | D.D3
DF273-1600 | 2000 | 2800 | 1600| 44.0 | 47.0 | 98 | 2,10 | 5024 1,30 0,170 8,0 125 10,0085 | D.F1
Up to 3600 V
Up to 4600V
DF443-320 | 3800 | 4400 | 320 6.0 7.0 | 90 | 3,60 | 1005 1,50 2,000 4,0 125 10,0350 | D.C3
DF453-800 | 3800 | 4400 | 800 | 13.5 | 15.0 | 85 | 2,90 | 2512 1,40 0,700 53 125 /10,0180 | D.D3
DF973-1600 | 4600 | 4600 | 1600 26.0 | 28.0 | 94 2 2000 - - 5.0 150 | 0,008 D.F1

Disc Avalanche Diodes

Part Vel e I by (T=T) | To | Ve I Vo tr T | 97 Tinax Ry Package
Number - . (Te=25°C)| (Te=25°C) | Ty ) . Type
[V min] |[Vmax]| [A] |tp=10ms|tp=8,3 ms| °C V] [A] V] [mQ] [ps] [°C] | [°C/wW]
pto 1800
DA133-500 | 1000 | 1600 | 500 | 12.0 | 13.0 |123| 1,50 | 1570 0,95 0,330 - 150 | 0,0400| D.B2
DA123-320 | 1000 | 1800 | 320 55 6.0 [110| 1,60 | 1005 0,95 1,050 - 150 | 0,0700| D.A1
DA333-500 | 1000 | 1800 | 500 | 12.0 | 13.0 |120| 1,5 | 1570 0,95 0,44 - 150 | 0,04 D.B2
DA253-2000 | 1000 | 1800 | 2000 30.0 | 32.0 | 101 | 2,00 | 6280 0,95 0,220 - 175 | 0,0180 | D.D3
DA173-5000 | 1000 | 1800 | 5000| 60.0 | 63.0 | 84 | 2,00 |12560 | 0,60 0,125 42 175 | 0,0085| D.F1
Up to 2800 V
DA153-2000 | 1600 | 2000 | 2000 30.0 | 32.0 | 107 | 1,80 | 6280 0,95 0,190 - 175 | 0,018 | D.D3
DA243-500 | 2000 | 2800 | 500 | 13.0 | 14.0 | 120 2,00 | 1570 1,00 0,800 - 150 | 0,0300 | D.C2
DA153-1250 | 2000 | 2800 | 1250 22.0 | 24.0 |121| 1,9 | 3925 1,00 0,450 - 175 | 0,0180| D.D3
DA253-1600 | 2000 | 2800 | 1600 25.0 | 27.0 | 112| 1,9 | 5024 1,00 0,300 - 175 | 0,0180| D.D3
DA173-3200 | 2400 | 2800 | 3200| 45.0 | 47.3 |115| 2,20 |10048 | 1,00 0,150 - 175 | 0,0085| D.F1
DA173-4000 | 2000 | 2800 | 4000| 50.0 | 53.0 | 107 | 2,20 |12560 | 1,00 0,100 - 175 | 0,0085| D.F1
Up to 3600V
DA153-1600 | 2400 | 3200 | 1600 27.0 | 29.0 | 111| 2,00 | 5024 0,95 0,320 - 175 | 0,0180| D.D3
DA343-630 | 2800 | 3600 | 630 | 12.0 | 13.0 |100| 1,9 | 1978 1,00 1,070 - 150 | 0,0300 | D.C2
DA273-3200 | 3000 | 3600 | 3200| 42.0 | 45.0 | 103| 2,20 |10048 | 1,05 0,200 - 175 | 0,0085| D.F1
Up to 6000 V
DA153-800 | 4600 | 6000 | 800 | 14.0 | 15.0 | 108 | 2,2 | 2512 0,90 0,650 - 140 | 0,0180| D.D3

11
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DEVICES
IN STUD DESIGN

Main Characteristics

o Mean on-state and forward currents up to 500 A.

e Blocking voltage up to 1800 V.

e Pressure contact design.

e Simple mounting.

e High resistance to cyclic load.

e Diodes can be supplied with direct and reverse
polarity.

o Metric and inch thread.

Application Optional features
Devices in stud design are used in railway e Selection of devices in groups for parallel, series and
transport: rectifier bridges, AC control, electric motor combined connection.

drives for industry and transport. e Devices assembled with heat sinks.



Phase Control Thyristors in Stud Housings Overview
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T261-200+ T171-200 » T171-250 « T171-320

1600 T161-125+161-160 - 161-200 T175-200 » T275-250 » T275-320
T371-200 - T471-250 - T471-320
300 T175-250 « T175-320 » T271-250

T271-320 - T371-250 - T371-320

Blocking voltage [V]
@ of the element [mm]

24

32

Fast Thyristors in Stud Housings Overview

1400

TFI261-125 « TFI261-160

TFI271-160 « TFI271-200 « TFI271-250
TFI271-320 « TFI175-200 « TFI175-250
TFI371-200 « TFI371-250

Blocking voltage [V]
@ of the element [mm]

24

32

Avalanche Thyristors in Stud Housings Overview

1200

TA271-250 - TA271-320

Blocking voltage [V]

@ of the element [mm]

Rectifier Diodes in Stud Housings Overview

1800

D161-200 - D161-250

D171-400 - D175-400

D271-400
1600 D161-320 « D161-400
1200 D171 —8891-_28(7)5—500
Blocking voltage [V]
24 32
@ of the element [mm]
Fast Diodes in Stud Housings Overview
1600 DF261-250
1400 DF261-320 DF271-400 « DF271-500
Blocking voltage [V]
24 32
@ of the element [mm]
Avalanche Diodes in Stud Housings Overview
1800 DA161-200 DA171-320
Blocking voltage [V]
24 32

& of the element [mm]

Part numbering guide

TFl [ 261 |- 125 |- (14| - |A2| T3
1 2 3 4 5 6
DF | 261 | - | 250 -1 16 |- | M4
1 2 3 |4 5 6

1. T— Phase control thyristor / TFl — Fast thyristor

. Design version
. Mean on-state current, A
Voltage code

. Group of turn-off time

~No oA wWN

. Design version
. Mean forward current, A

BN —

5. Voltage code

. Critical rate of rise of off-state voltage

. Ambient conditions: N - normal; T - tropical

D — Rectifier diode / DF — Fast diode / DA — Avalanche diode

. Polarity: X - Cathode to Stud; Anode to Stud - no symbol

13



" Devices in Stud Design

You can find the Datasheets on our website www.proton-electrotex.com

Stud Phase Control Thyristors

Part vnnMN RRM ITA\I ITSM (Tj=Tj max) Tc VTM ITM an)/ I Timax tq Timax thil: Package
Number (Te=25°C) (Te=25°C) | Ty Type
[V min] |[Vmax]| [A] |tp=10ms|tp=8,3 ms| °C V] [A] V] [mQ] [psl] [°C] |[°C/W]

Upto 800V
T175-250 100 | 800 | 250 | 12.0 | 140 |125| 14 785 0,95 0,76 125, 160, 200, 250, 320, 400, 500 150 | 0,07 | T.SB3

T175-320 100 | 800 | 320 | 13.0 | 15.0 | 126 | 1,35 | 1005 0,8 0,34 125, 160, 200, 250, 320, 400, 500 150 | 0,07 | T.SB3
T271-250 100 | 800 | 250 | 10.0 | 12.0 |121| 1,4 | 785 0,95 0,76 125, 160, 200, 250, 320, 400, 500 150 | 0,08 | T.SB1
T271-320 100 | 800 | 320 | 11.5 | 13.0 122 | 1,35 | 1005 0,8 0,34 125, 160, 200, 250, 320, 400, 500 150 | 0,08 | T.SB1
T371-250 100 | 800 | 250 | 10.0 | 12.0 |121| 1,4 | 785 0,95 0,76 125, 160, 200, 250, 320, 400, 500 150 | 0,08 | T.SB2
T371-320 100 | 800 | 320 | 11.5 | 13.0 122 | 1,35 | 1005 0,8 0,34 125, 160, 200, 250, 320, 400, 500 150 | 0,08 | T.SB2

Up to 1800 V
T161-125 100 |1600* | 125 | 25 | 29 [103]145 | 393 | 115 | 1,8 | 125,160,200, 250, 320, 400,500 | 125 | 0,1 | T.SA1
T161-160 100 |1600* | 160 | 4.0 | 46 |99 | 1,55 | 502 | 1,05 | 1,36 | 125,160,200, 250, 320, 400,500 | 125 | 0,1 | T.SA1

T161-200 100 [1600* | 200 | 5.0 58 |98 | 16 | 628 0,9 0,85 125, 160, 200, 250, 320, 400, 500 125 | 0,1 | T.SA1
T261-200 100 [1600* | 200 | 4.0 50 |99 | 155 | 502 1.05 1.36 125, 160, 200, 250, 320, 400, 500 125 | 0,1 | T.SA1

T171-200 100 [1600* | 200 | 7.5 8.6 |100| 1,55 | 628 1 1,12 125, 160, 200, 250, 320, 400, 500 125 | 0,08 | T.SB1
T175-200 100 [1600* | 200 | 9.0 | 10.4 |103| 1,75 | 628 1 1,12 125, 160, 200, 250, 320, 400, 500 125 | 0,07 | T.SB3
T171-250 100 [1600* | 250 | 9.0 | 104 | 93 | 1,6 | 785 1 0,95 125, 160, 200, 250, 320, 400, 500 125 | 0,08 | T.SB1
T171-320 100 |1600* | 320 | 10.0 | 12.0 | 90 | 1,6 | 1005 | 0,95 0,51 125, 160, 200, 250, 320, 400, 500 125 | 0,08 | T.SB1

T275-250 100 [1600* | 250 | 10.5 | 121 | 97 | 1,75 | 785 1 0,95 125, 160, 200, 250, 320, 400, 500 125 | 0,07 | T.SB3
T275-320 100 [1600* | 320 | 12.0 | 140 | 94 | 1,6 | 1005 | 0,95 0,51 125, 160, 200, 250, 320, 400, 500 125 | 0,07 | T.SB3
T371-200 100 [1600* | 200 | 7.5 8.6 |100| 1,55 | 628 1 1,12 125, 160, 200, 250, 320, 400, 500 125 | 0,08 | T.SB2
T471-250 100 [1600* | 250 | 9.0 | 104 | 93 | 1,6 | 785 1 0,95 125, 160, 200, 250, 320, 400, 500 125 | 0,08 | T.SB2
T471-320 100 |1600* | 320 | 10.0 | 12.0 | 90 | 1,6 | 1005 | 0,95 0,51 125, 160, 200, 250, 320, 400, 500 125 | 0,08 | T.SB2

*1800 V by agreement with Proton-Electrotex

Stud Fast Thyristors
Part VnnM/ vnnm ITAV b (T|=T1 max) Tc vTM ITM ‘.Imm/ Iy Tlmax tq Tlmax Rm]e Package
Number - (Te=25°C)| (Te=25°C) | Tjmax . . Type
[V min] |[V max]| [A]l |tp=10ms|tp=83ms| °C | [B] [A] \']] [mQ] [ps] [°C] |[°C/W]
to 1800V
TFI261-125 800 | 1400 | 125 35 40 |97 | 23 393 1,45 2,5 16, 20, 25, 32 125 | 0,1 | T.SA1
TFI261-160 800 | 1400 | 160 4.0 46 | 94 | 46 502 1,2 1,8 20, 25, 32, 40 125 | 0,1 | T.SA1
TFI175-200 1000 | 1400 | 200 6.5 75 199 | 1,96 | 628 1,16 0.95 20, 25, 32, 40 125 | 0,08 | T.SB3
TFI175-250 1000 | 1400 | 250 7.5 86 |97 |18 785 0.94 0,75 25, 32, 40, 50 125 | 0,08 | T.SB3
TFI271-160 1000 | 1400 | 160 5.0 58 | 95| 2,2 502 1,65 1,7 16, 20, 25, 32 125 | 0,08 | T.SB1
TFI271-200 1000 | 1400 | 200 6.0 69 |95 |19 | 628 1,31 1,1 20, 25, 32, 40 125 | 0,08 | T.SB1
TFI271-250 1000 | 1400 | 250 7.0 8.1 93 | 1,8 785 1,05 0,85 25, 32, 40, 50 125 | 0,08 | T.SB1
TFI271-320 1000 | 1400 | 320 9.0 104 | 8 | 1,8 | 1005 1 0,65 32, 40, 50, 63 125 | 0,08 | T.SB1
TFI371-200 1000 | 1400 | 200 6.0 69 |95 |19 | 628 1,31 1,1 20, 25, 32, 40 125 | 0,08 | T.SB2
TFI371-250 1000 | 1400 | 250 7.0 8.1 93 | 1,8 785 1,05 0,85 25, 32, 40, 50 125 | 0,08 | T.SB2

Stud Avalanche Thyristors

Part VnnM/ vnnm ITAV ITSM (T|=T| max) Tc VTM ITM an)/ I T]max tq Timax Rmic Package
Number (Te=25°0)| (Te=25°C) | Ty, Type
[V min] {[Vmax]| [A]l |tp=10ms|tp=8,3 ms| °C Vi [A] V] [mQ] [ps] [°C] |[°C/W]
to1200V
TA271-250 600 |1200 | 250 | 8.0 9.0 100 1,90 | 785 0,95 1,700 160 140 | 0,08| T.SB1
TA271-320 600 |1200 | 320 | 9.0 | 10.0 | 100 | 1,65 | 1005 0,8 0,97 160 140 | 0,08| T.SB1

14



PROTON-ELECTROTEX

Power semiconductor devices

Stud Rectifier Diodes
Part VDRMN RRM IFAV Irsm (T|=T| max) Tc VFM IFM V(Tu)/ Iy Tlmax tn/ Tlmax Tlmax lev Package
Number (Te=25°C) | (Te=25°C)| T,y Type
[V min] {[Vmax]| [A] |tp=10 ms|tp=8,3 ms| °C V1 [A] V1 [mQ] [ps] [°C] | [°C/W]
D171-500 600 | 1200 | 500 | 14.0 | 15.5 | 105 1,4 1570 0,8 0,5 - 190 | 0,075 | D.SB1
D175-500 1000 | 1200 | 500 | 16.0 | 17.0 | 140 1,4 1570 0,8 0,5 - 190 | 0,07 | D.SB3
D271-500 1000 | 1200 | 500 | 15.0 | 16.0 | 133 1,4 1570 0,8 0,5 17 190 | 0,08 | D.SB2
D161-320 300 | 1600 | 320 | 7.5 8.2 | 130 1.35%,1.40*| 1005 0,9 0,65 - 190 | 0,15 | D.SA1
D161-400 300 | 1600 | 400 | 825 | 9.0 |124 1,45 1256 0,9 0,50 - 190 | 0,13 | D.SA1
D161-200 300 | 1800 | 200 | 5.5 6.0 | 145 1,35 628 0,9 0,85 - 190 | 0,15 | D.SA1
D161-250 300 | 1800 | 250 | 6.4 7.0 | 140 1,35 785 0,9 0,77 - 190 | 0,15 | D.SA1
D171-400 300 | 1800 | 400 | 14.0 | 15.5 | 145 1,45 1256 0,9 0,56 - 190 | 0,085 | D.SB1
D175-400 1000 | 1800 | 400 | 15.0 | 16.0 | 149 1,6 1256 0,9 0,56 - 190 | 0,07 | D.SB3
D271-400 1000 | 1800 | 400 | 14.0 | 15.0 | 143 1,45 1256 0,9 0,56 - 190 | 0,08 | D.SB2
* 1.35 - for the voltage range(0.3kV-1 kV); 1.40 - for the voltage range (1.1 kV-1.6 kV)
Stud Fast Recovery Diodes
Part Voeus/ Veaw ™ lesw (Ti=Ti nax) T Ve lew V(Tﬂ)/ I Timax t./ ijax ijax thjc Package
Number (Te=25°C) | (Te=25°C)| Ty, Type

[V min] | [V max]

[A]

tp=10 ms|tp=8,3 ms

[Vl

[Al

[mQ]

[ps]

[°C]

[°C/W]

DF271-500 | 1000 | 1400 | 500 | 9.0 | 104 | 85 1,85 1570 | 1,20 0,530 4,0 150 | 0,0700 | D.SB1
DF261-320 | 800 | 1400 | 320 | 5.3 6.1 | 90 1,7 1005 1,2 0,85 3.2,4.0,5.0,6.3 150 | 0,1 D.SA2
DF271-400 | 800 | 1400 | 400 | 8.0 91 | 85 2,3 1256 1,2 0,8 3.2,4.0,5.0,6.3 150 | 0,08 | D.SB1
DF261-250 | 800 | 1600 | 250 | 4.5 52 | 101 2,2 785 1,25 1,1 2,5,3.2,4.0,5.0 150 0,1 D.SA2
Stud Avalanche Diodes
Part Voeas/ Veaw ™ lesw (Ti=Ti ) T Vew lew V(m)/ I Timax t./ ijax ijax thjn Package
Number (Te=25°C) | (T6=25°C)| Tipgy Type
[V min] |[Vmax]| [A] |tp=10ms|tp=8,3 ms| °C V] [A] [mQ] [ps] [°C] | [°C/W]
DA161-200 | 400 | 1800 | 200 | 7.5 82 | 115 1,4 628 0,8 1,05 - 150 | 0,13 | D.SA1
DA171-320 | 400 | 1800 | 320 | 10.0 | 11.0 | 115 1,4 1005 0,8 0,44 - 150 | 0,085 | D.SB1

=
=
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[ 2]
(=]
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part Il

DEVICES
IN MODULE
DESIGN

Application

Devices in module design are used in railway
transport: rectifier bridges, AC control, electric motor
drives for industry and transport.

Main Characteristics

e Mean on-state and forward currents up to 1250 A.

e Blocking voltage up to 6500 V.

e Dimension of module copper baseplates
34*94 (housing F), 50*92 (housing G1), 70*104
(housing E1), 60*124 (housing A2), 77*150 (housing D).

e Single-sided cooling through copper base plate.

e Simplicity of mounting.

e High resistance to cyclic load due to pressure contact
design.

e Electrically isolated baseplate.

e |solation voltage 3,0 kV AC per 1 minute or
3,6 kV DC per 1 second.

e Single and double components module.

e Modules of A2, F, D, E1 types are certified by UL
standard (Underwriters Laboratories).

Optional features

e Diode/thyristor combination in one housing.

o Module with fast thyristor and diode elements
are avaliable.

e Production of modules with high isolation.

e Stacks with heat sink.



Thyristor Modules for Phase Control Overview

PROTON-ELECTROTEX

Power semiconductor devices

6500 MTx-240-65-A2
4400 MTx-260-44-A2 MTx-400-44-D
3600 MTx-115-36-F MTx-160-36-C1 MTx-320-36-A2 MT1-560-36-E MTx-500-36-D
2800 MTx-130-28-F MTx-200-28-C1 MTx-400-28-A2 MT1-635-28-E MTx-630-28-D
2400 MTx-250-24-C1 MTx-430-24-A2 MT1-765-24-E
2200 MTx-165-22-F MT1-765-22-E MTx-740-24-D
MTx-540-18-A2
1800 MTx-201-18-F MTx-320-18-C1 MT3-595-18-A2 MT1-830-18-E MTx-800-18-D
1200 MTx-650-12-A2 MTx-1000-12-D
800 MTx-1250-8-D
Blocking
voltage[V]
34 50 60 70 77
baseplate
width [mm]
Diode Modules for Rectifier Overview
6500 MDx-320-65-A2
4400 MDx-470-44-A2 MD1-950-44-E MDx-800-44-D
3600 MDx-155-36-F MDx-250-36-C1 MDx-515-36-A2
3400
2800 MDx-175-28-F MDx-320-28-C1 MD1-1125-28-E MDx-1000-28-D
2600 MDx-580-26-A2
2200 MDx-215-22-F MD1-1280-22-E
1800 MDx-245-18-F MDx-400-18-C1 MDx-660-18-A2
Blocking
voltage[V]
34 50 60 70 77
baseplate
width [mm]

Part numbering guide

mT 3 -| 540 |- | 18 |- - N
1 2 3 4 6
MD 3 -| 660 |- 18 |- - N
1 2 3 4 6

—_

. Types of module: MT: Thyristor module;

MT/D: Thyristor-Diode module; MD/T: Diode-Thyristor module

. Gircuit schematic (x):

. Voltage code
. Package type

oo~ w N

. MD- Diode module
. Circuit schematic (x):

. Ambient conditions: N - Normal

3-serial connection; 4 - common Cathode; 5-common Anode
. Average on-state current, A

3 - serial connection; 4 - common Cathode; 5 - common Anode
. Mean forward current, A
. Voltage code
. Package type
6. Ambient conditions: N - Normal

o1 N —

17



||| Devices in Module Design

You can find the Datasheets on our website www.proton-electrotex.com

Single Thyristor Modules For Phase Control

Part VunMN RRM ITA\I ITSM (Ti=Ti ,...x) Vm |m| VT(TG)/ I Tl,m tq T],m Rm]n Package Basgplate/
Number (Te=25°C) | (Te=25°C) | Ty, Type width
[V min] | [V max] [A] tp=10ms |tp=83ms| [V] [A] V] [mQ] [psl] [°C] [°C/W] [mm]

03600V

MT1-830-18-E 1000 | 1800 | 830(85) | 33.0 | 350 | 1,45 | 2500 | 0,80 0,240 250 130 0,0420 M.E 70/104
MT1-765-24-E 2000 | 2400 | 765(81) | 32.0 | 340 | 1,50 | 2500 | 0,85 0,277 320 125 0,0420 M.E 70/104
MT1-635-28-E 2600 | 2800 | 635(85) | 23.0 | 25.0 | 1,55 | 2500 | 0,95 0,350 320 125 0,0420 M.E 70/104
MT1-560-36-E 3000 | 3600 | 560(85) | 21.0 | 23.0 | 2,10 | 2500 | 1,05 0,470 | 400 125 0,0420 M.E 70/104

Double Thyristor Modules For Phase Control

Part Voru/ Ve by b (T=Tad) Um | & Vieo/ | BT | 1 L. Ruc | Package Baseplate/
Number (Te=25°C) | (Te=25°C) | Ty Type width
[V min] | [V max] [A] tp=10 ms | tp=83 ms | [V] [A] V] [mQ] [ps] [°C] [°C/W] [mm]

01200V

MTx-1250-8-D 100 800 | 1250(77)| 34.0 | 36.0 1,3 | 3925 0,8 0,12 160 150 0,05 M.D 77/150
MTx-650-12-A2 1000 | 1200 | 650(85) | 14.0 | 150 | 1,45 | 1978 | 0,85 0,28 160 140 0,065 M.A2 60/124
MTx-1000-12-D 1000 | 1200 | 1000(77) | 32.0 | 34.0 1,3 | 3140 0,9 0,15 200 140 0,05 M.D 77/150
Up to 1800
MTx-201-18-F 1000 | 1800 | 201(85) 6.0 7.0 1,40 | 500 0,8 0,97 125 130 0,18 M.F 34/94
MTx-320-18-C1 1000 | 1800 | 320(90) 8.5 9.0 1,40 | 785 0,75 0,5 160 130 0,11 M.C1 50/92
MTx-540-18-A2 1400 | 1800 | 540(85) | 155 | 17.0 | 1,50 | 1570 | 0,85 0,32 250 130 0,065 M.A2 60/124
MT3-595-18-A2 1400 | 1800 | 595(85) | 17.5 | 19.0 | 1,50 | 1570 | 0,84 0,31 320 135 0,065 M.A2 60/124
MTx-800-18-D 1400 | 1800 | 800(78) | 28.0 | 30.0 | 1,45 | 2512 | 0,85 0,23 250 130 0,05 M.D 77/150
02400V

MTx-165-22-F (85) 34/94

MTx-250-24-C1 2000 | 2400 | 250(91) | 7.6 | 80 | 150 | 785 | 08 07 | 200 | 125 | 0,11 MC1 | 5092

MTx-430-24-A2 2000 | 2400 | 430(85) | 12.0 | 13.0 | 1,55 | 1256 | 1 041 | 250 | 125 | 0,065 | MA2 | 60/124
(77)

77/150

MTx-740-24-D
02800V

MTx-130-28-F 2400 | 2800 | 130(85) 34 4.0 1,8 500 0,85 24 250 125 0,19 M.F 34/94
MTx-200-28-C1 2600 | 2800 | 200(93) 5.5 6.0 2,0 785 0,9 1,1 250 125 0,11 M.C1 50/92
MTx-400-28-A2 2000 | 2800 | 400(82) 9.0 9.5 1 8 1256 1 0 65 250 125 0,065 M.A2 60/124
MTx-630-28-D 2600 | 2800 | 630(80) | 21.0 | 23.0 1978 | 0,95 125 0,05 77/150
MTx-115-36-F 3000 | 3600 | 115(85) 2, 45 0,95 3,000 125 0,19 34/94
MTx-160-36-C1 3000 | 3600 | 160(88) 4.0 5.0 2,5 785 1,2 2,3 400 125 0,11 M.C1 50/92
MTx-320-36-A2 3000 | 3600 | 320(85) 5.5 6.0 2,2 785 1 15 0 8 320 125 0,068 M.A2 60/124
MTx-500-36-D 3000 | 3600 | 500(85) | 18.0 | 19.0 | 1 85 1570 125 0,05 77/150
MTx-260-44-A2 3800 | 4400 | 260(85) 125 0,068 M.A2 60/124
MTx-400-44-D 3800 | 4400 | 400(88) 14.0 15.0 2,7 2512 1,2 0,65 630 125 0,05 M.D 77/150
Up to 6500 V
MTx-240-65-A2 4600 | 6500 | 240(85) 4.0 4.2 2,8 785 1,1 2,5 630 125 0,068 M.A2 60/124

Circuit Schematic: 3 — serial connection; 4 — common Cathode; 5 — common Anode
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Double Thyristor-Diode Modules For Phase Control

PROTON-ELECTROTEX

Power semiconductor devices

Part
Number

MT/Dx-1250-8-D
MD/Tx-1250-8-D
MT/Dx-650-12-A2
MD/Tx-650-12-A2
MT/Dx-1000-12-D
MD/Tx-1000-12-D

MT/Dx-201-18-F
MD/Tx-201-18-F
MT/Dx-320-18-C1
MD/Tx-320-18-C1
MT/Dx-540-18-A2
MD/Tx-540-18-A2
MT/D3-595-18-A2
MD/T3-595-18-A2
MT/Dx-800-18-D
MD/Tx-800-18-D

MT/Dx-165-22-F
MD/Tx-165-22-F
MT/Dx-250-24-C1
MD/Tx-250-24-C1
MT/Dx-430-24-A2
MD/Tx-430-24-A2
MT/Dx-740-24-D
MD/Tx-740-24-D

MT/Dx-130-28-F
MD/Tx-130-28-F
MT/Dx-200-28-C1
MD/Tx200-28-C1
MT/Dx-400-28-A2
MD/Tx-400-28-A2
MD/Tx-630-28-D
MT/Dx-630-28-D

MT/Dx-115-36-F
MD/Tx-115-36-F
MT/Dx-160-36-C1
MD/Tx-160-36-C1
MT/Dx-320-36-A2
MD/Tx-320-36-A2
MT/Dx-500-36-D
MD/Tx-500-36-D

MT/Dx-260-44-A2
MD/Tx-260-44-A2
MT/Dx-400-44-D
MD/Tx-400-44-D

MT/Dx-240-65-A2
MD/Tx-240-65-A2

VBRM/ Vnnm Iuv Irsm (T|=T| max) "1M Im Vmo)/ I Tlmax tu T]max lec Package Basgplate/

- (Te=25°C) | (Te=25°C) max . . Type width
[V min] | [V max] [A] tp=10 ms | tp=83 ms| [V] [A] V] [mQ] [psl] [°C] [°C/W] [mm]

Up to 1200 V
100 800 | 1250(77) | 34.0 36.0 | 1,3 | 3925 0,8 0,12 160 150 0,05 M.D 77/150
100 800 | 1250(77) | 34.0 36.0 | 1,3 | 3925 0,8 0,12 160 150 0,05 M.D 77/150
1000 1200 | 650(85) | 14.0 15.0 | 1,45 | 1978 | 0,85 0,28 160 140 0,065 M.A2 60/124
1000 1200 | 650(85) | 14.0 15.0 | 1,45 | 1978 | 0,85 0,28 160 140 0,065 M.A2 60/124
1000 1200 | 1000(77) | 32.0 340 | 1,3 | 3140 0,9 0,15 200 140 0,05 M.D 77/150
1000 1200 | 1000(77) | 32.0 340 | 1,3 | 3140 0,9 0,15 200 140 0,05 M.D 77/150
Upto 1800 v

1000 1800 | 201(85) 6.0 7.0 1,4 500 0,8 0,97 125 130 0,18 M.F 34/94
1000 1800 | 201(85) 6.0 7.0 1,4 500 0,8 0,97 125 130 0,18 M.F 34/94
1000 1800 | 320(90) 8.5 9.0 1,4 785 0,75 0,5 160 130 0,11 M.C1 50/92
1000 1800 | 320(90) 8.5 9.0 1,4 785 0,75 0,5 160 130 0,11 M.C1 50/92
1400 1800 | 540(85) | 15.5 170 | 1,5 | 1570 | 085 0,32 250 130 0,065 M.A2 60/124
1400 1800 | 540(85) | 15.5 170 | 1,5 | 1570 | 085 0,32 250 130 0,065 M.A2 60/124
1400 1800 | 595(85) | 17.5 190 | 1,5 | 1570 | 0,84 0,31 320 135 0,065 M.A2 60/124
1400 1800 | 595(85) | 17.5 190 | 1,5 | 1570 | 0,84 0,31 320 135 0,065 M.A2 60/124
1400 1800 | 800(78) | 28.0 300 | 1,45 | 2512 | 0,85 0,23 250 130 0,05 M.D 77/150
1400 1800 | 800(78) | 28.0 300 | 1,45 | 2512 | 0,85 0,23 250 130 0,05 M.D 77/150
2000 2200 | 165(85) | 4.7 5.0 1,5 500 0,8 1,35 160 125 0,18 M.F 34/94
2000 2200 | 165(85) | 4.7 5.0 1,5 500 0,8 1,35 160 125 0,18 M.F 34/94
2000 2400 | 250(91) 7.6 8.0 1,5 785 0,8 0,7 200 125 0,11 M.C1 50/92
2000 2400 | 250(91) 7.6 8.0 1,5 785 0,8 0,7 200 125 0,11 M.C1 50/92
2000 2400 | 430(85) | 12.0 13.0 | 1,55 | 1256 1 1,41 250 125 0,065 M.A2 60/124
2000 2400 | 430(85) | 12.0 13.0 | 1,55 | 1256 1 1,41 250 125 0,065 M.A2 60/124
2000 2400 | 740(77) | 24.5 26.0 | 1,55 | 3140 0,9 0,21 320 125 0,05 M.D 77150
2000 2400 | 740(77) | 24.5 26.0 | 1,55 | 3140 0,9 0,21 320 125 0,05 M.D 77/150
2400 2800 | 130(85) 34 4.0 1,8 500 0,85 2.4 250 125 0,19 M.F 34/94
2400 2800 | 130(85) 34 4.0 1,8 500 0,85 2.4 250 125 0,19 M.F 34/94
2600 2800 | 200(93) 5.5 6.0 2 785 0,9 11 250 125 0,11 M.C1 50/92
2600 2800 | 200(93) 5.5 6.0 2 785 0,9 1,1 250 125 0,11 M.C1 50/92
2000 2800 | 400(82) 9.0 9.5 1,8 | 1256 1 0,65 250 125 0,065 M.A2 60/124
2000 2800 | 400(82) 9.0 9.5 1,8 | 1256 1 0,65 250 125 0,065 M.A2 60/124
2600 2800 | 630(80) | 21.0 230 | 14 | 1978 | 0,95 0,3 320 125 0,05 M.D 77/150
2600 2800 | 630(80) | 21.0 230 | 14 | 1978 | 0,95 0,3 320 125 0,05 M.D 77/150
3000 3600 | 115(85) 2.5 26 | 245 | 500 0,95 3 400 125 0,19 M.F 34/94
3000 3600 | 115(85) 2.5 26 | 2,45 | 500 0,95 3 400 125 0,19 M.F 34/94
3000 3600 | 160(88) | 4.0 5.0 2,5 785 1.2 2,3 400 125 0,11 M.C1 50/92
3000 3600 | 160(88) | 4.0 5.0 2,5 785 1.2 2,3 400 125 0,11 M.C1 50/92
3000 3600 | 320(85) 5.5 6.0 2,2 785 1,15 0,8 320 125 0,068 M.A2 60/124
3000 3600 | 320(85) 5.5 6.0 2,2 785 1,15 0,8 320 125 0,068 M.A2 60/124
3000 3600 | 500(85) | 18.0 19.0 | 1,85 | 1570 1,1 04 400 125 0,05 M.D 77/150
3000 3600 | 500(85) | 18.0 19.0 | 1,85 | 1570 1,1 0,4 400 125 0,05 M.D 77/150
3800 4400 | 260(85) 5.0 6.0 2,3 628 1.4 1,3 500 125 0,068 M.A2 60/124
3800 4400 | 260(85) 5.0 6.0 2,3 628 14 1,3 500 125 0,068 M.A2 60/124
3800 4400 | 400(88) | 14.0 15.0 | 2,7 | 2512 1.2 0,65 630 125 0,05 M.D 77/150
3800 4400 | 400(88) | 14.0 15.0 | 2,7 | 25612 1,2 0,65 630 125 0,05 M.D 77/150
4600 6500 | 240(85) | 4.0 4.2 2,8 785 1,1 2,5 630 125 0,068 M.A2 60/124
4600 6500 | 240(85) | 4.0 4.2 2,8 785 1,1 2,5 630 125 0,068 M.A2 60/124

Circuit Schematic: 3 - serial connection; 4 — common Cathode; 5 — common Anode
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Single Diode Modules For Phase Control

Devices in Module Design

You can find the Datasheets on our website www.proton-electrotex.com

= ! Baseplat
Nup:]:er ‘.'nnm/ Vi I b (Ti'Ti mad) (T:g" 9 (Tc!F2M5 ) V]:f:/ I T]max 1!:‘/3 x Timax thin P‘c_llf;l:]aege wil;?;re:gih
[V min] | [V max] [A] tp=10ms | tp=83 ms| [V] [A] V] [mQ] [psl] [°C] [°C/W] [mm]
04400V
MD1-1280-22-E | 2000 2200 | 1280 (100) | 40.0 | 42.0 | 1.3 | 3140 0,80 0,100 - 160 0,0420 M.E1 70/104
MD1-1125-28-E 2400 2800 | 1125(100) | 36.0 | 38.0 | 1,38 | 3140 0,80 0,170 - 160 0,0420 M.E1 70/104
MD1-950-44-E 4000 4400 | 950 (103) 340 | 357 | 15 2512 0.85 0.260 70 160 0,0420 M.E1 70/104
Double Diode Module For Phase Control
= t Baseplate
N:ma::er -VRRM/ VRRM IFAV IFSM (T]—Tl max) (Tc:IZth 0 (.I_.::FZM5 0 v]::)x)/ Iy Tlmax T:“/a x Tlmax thlv P?rt;l;aege width /renglh
[V min] | [Vmax] [A] tp=10 ms | tp=83ms| [V] [A] ]| [mQ] [ps] [°C] [°C/W] [mm]
01800V
MDx-245-18-F 1000 1800 | 245(100) 8.1 9.0 1,3 500 0,75 0,64 - 150 0,18 M.F1 34/94
MDx-400-18-C1 1000 1800 | 400(106) | 12.0 | 13.0 | 1,2 785 0,75 0,25 - 150 0,11 M.C1 50/92
MDx-660-18-A2 1000 1800 | 660(100) | 19.0 | 20.0 | 1,4 1978 0,78 0,23 - 150 0,065 M.A2 60/124
Up to 2800
MDx-215-22-F 2000 2200 | 215(100) 6.4 7.0 1,4 500 0,8 0,92 - 150 0,18 M.F1 34/94
MDx-580-26-A2 | 2000 2600 | 580(100) | 14.0 | 15.0 | 1,5 1570 0,8 0,35 - 150 0,065 M.A2 60/124
MDx-175-28-F 2400 2800 | 175(100) 6.0 7.0 1,5 500 0,85 1,5 - 150 0,19 M.F1 34/94
MDx-320-28-C1 2000 2800 | 320(107) 8.5 9.0 1,4 785 0,85 0,45 27 150 0,11 M.C1 50/92
MDx-1000-28-D | 2000 2800 | 1000 (91) | 32.0 | 34.0 | 1,38 | 3140 0,8 0,150 - 150 0,05 M.D 77150

MDx-155-36-F
MDx-250-36-C1
MDx-515-36-A2

MDx-470-44-A2
MDx-800-44-D

MDx-320-65-A2

3000 | 3600

155(100)
250(98)
515(100)

470(100)
800(85)

320(100)

5.0 6.0
13.0 | 14.0

230 | 25.0

03600V

2 785 0,9
1,6 | 1256
Up to 4400V

1,77
Up t

2512
06500 V

1,57

150

0,11

M.C1

34/94
50/92
60/124

60/124
77/150

60/124

Circuit Schematic: 3 - serial connection; 4 — common Cathode; 5 — common Anode




Main properties:

Copper baseplate

Al,0, DBC substrate

Ultrasonic welding power terminals
Bonding with copper wire

Improved thermal cycling ability
Conformance to RoHS

Storage temperature down to -55°C

Chip features

IGBT chip
o Trench FS — V-series IGBT
(6th generation Fuji chips)
o Low VCE(SAT)
© Short-circuit duration of 10 ps at 150°C
© Low inductance
FRD chip
© Fast and soft recovery
© Low voltage drop

part “’

MEDIUM
FREQUENCY
IGBT MODULES

Application:

e AC motor drives

* Solar power converters

¢ Air conditioning systems

* High power converters and UPS
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Medium Frequency IGBT Modules Overview

IGBT Modules

You can find the Datasheets on our website www.proton-electrotex.com

MIFA-xx12FA-100N MIAA-xx12FA-200N MIDA-xx12FA-300N
1200 MIFA-xx12FA-150N MIAA-xx12FA-300N MIDA-xx12FA-450N
MIFA-xx12FA-200N MIAA-xx12FA-400N MIDA-xx12FA-600N
MIFA-xx17FA-075N MIAA-xx17FA-150N
MIDA-xx17FA-300N
1700 MIFA-xx17FA-100N MIAA-xx17FA-200N MIDA-xd 7FA-450N
MIFA-xx17FA-150N MIAA-xx17FA-300N
Voltage
Width/length 34/94 62/106,4 62/122
of baseplate
Medium Frequency IGBT Modules
Ll ' v E E pack Baseplate
Part Number U i Mios0) | (25 | metsor) | o) | 0 Ve | Rueo Rugeo ?rl;nge width/length
V] [A] V] V] mJ mJ [°C] [°C/W] [°C/W] [mm]
Upto 1200V
MIAA-xx12FA-200N 1200 | 200 202 | 225 18,0 246 | 175 | 0160 | 0260 | MIAA 61,4/106,4
MIAA-xx12FA-300N 1200 | 300 1,98 | 210 34,0 420 | 175 | 0120 | 0180 | MIAA 61,4/106,4
MIAA-xx12FA-400N 1200 | 400 212 | 215 47,0 600 | 175 | 0092 | 0150 | MIAA 61,4/106,4
MIFA-xx12FA-100N 1200 100 188 | 192 14,0 150 | 175 | 0270 | 0490 MIFA 34/94
MIFA-xx12FA-150N 1200 150 1,9 | 196 14,0 200 | 175 | 0230 | 0,340 MIFA 34/94
MIFA-xx12FA-200N 1200 | 200 210 | 2,05 17,9 30,0 | 175 | 0180 | 0,300 MIFA 34/94
MIDA-xx12FA-300N 1200 | 300 215 | 235 27.0 370 | 175 | 0094 | 0150 | MDA 62/122
MIDA-xx12FA-450N 1200 | 450 220 | 225 51.0 630 | 175 | 0066 | 0100 | MDA 62/122
MIDA-xx12FA-600N 1200 | 600 230 | 230 71.0 900 | 175 | 0040 | 0060 | MDA 62/122
Upto 1700V
MIAA-xx17FA-150N 1700 150 228 | 2,01 44,0 570 | 175 | 0135 | 0280 | MIAA 61,4/106,4
MIAA-xx17FA-200N 1700 | 200 227 | 2,00 55,0 710 | 175 | 0132 | 0280 | MIAA 61,4/106,4
MIAA-xx17FA-300N 1700 | 300 233 | 210 85,0 1050 | 175 | 0400 | 0,190 | MIAA 61,4/106,4
MIFA-xx17FA-075N 1700 75 225 | 2,00 23,0 300 | 175 | 0320 | 0,630 MIFA 34/94
MIFA-xx17FA-100N 1700 100 247 | 222 28,0 390 | 175 | 0235 | 0,500 MIFA 34/94
MIFA-xx17FA-150N 1700 150 227 | 2,01 42,0 550 | 175 | 0165 | 0,350 MIFA 34/94
MIDA-xx17FA-300N 1700 | 300 240 | 260 | 1250 | 1430 | 175 | 0090 | 0150 | MIDA 62/122
MIDA-xx17FA-450N 1700 | 450 250 | 250 | 160.0 | 2180 | 175 | 0060 | 0100 | MIDA 62/122

200 N 1.Design:

IGBT type designation
MAA| - [ xx |12 [ FA ] -
1 2 3 4 5 6

MIAA — 62 mm housing

MIFA — 34 mm housing
MIDA - low inductance 62 mm housing
2.Gircuit configuration:
HB — half bridge
HC - high side chopper
LC - low side chopper
3.Module class by maxsimum collector-emitter voltage:
class 12 — 1200V; class 17 — 1700V
4 Modification of IGBT chips,
including chip manufacturing technology
5.Nominal current
6.Ambient conditions
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|\I Package Type

You can find the Datasheets on our website www.proton-electrotex.com
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|\I Package Type
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Package Type| MIAA |

PROTON-ELECTROTEX

Power semiconductor devices

Package Type| MIDA |
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Package Type

You can find the Datasheets on our website www.proton-electrotex.com

Package Type| MIFA |
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The surface form must be covex with deviation from flatness on dimension (80204) mm should be 30180 mkm,
on dimension (3%42025) mm should be 0.50 mkm

34



PROTON-ELECTROTEX

Power semiconductor devices

Proton-Electrotex, JSC

19, Leskova Str.,

Orel, 302040, Russia
Tel.: +7 (4862) 44-04-56
44-06-42 / 44-04-26
www.proton-electrotex.com

Facebook
https://www.facebook.com/ProtonElectrotex/

VK
https://vk.com/proton_electrotex

Instagram
https://www.instagram.com/protonelectrotex/

Twitter
https://twitter.com/proto_electro

Linkedin
https://www.linkedin.com/company/proton-electrotex-jsc/

Follow us to be up-to-date with the latest company news
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Notes
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