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Symbols and Terms

Letter symbols for thyristors

PROTON-ELECTROTEX

Power semiconductor devices

Letter symbols for diodes

V v Vieen | Repetitive peak off-state and reverse voltage |- Repetitive peak reverse voltage
Lo Mean on-state current . Mean forward current
| aws RMS on-state current | caws RMS forward current
I ism Surge on-state current . Surge forward current
T]- Junction temperature Ti Junction temperature
T sty Storage temperature T g Storage temperature
T, Case temperature T, Case temperature
M Tightening torque M Tightening torque
F Mountain force F Mountain force
V., Peak on-state voltage - Peak forward voltage
Vi Threshold voltage Vo Threshold voltage
r; On-state slope resistance I, Slope resistance
leaw loaw | Repetitive peak reverse and off-state current e Repetitive peak reverse current
U ar Gate trigger direct voltage P RSM Surge reverse power dissipation
|GT Gate trigger direct current Rmic 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,hic Thermal resistance junction to case
du/dt value code
Symbol P3 E8 A3 P2 K2 E2 A2 T1 P1 M1 K1 H1 E1 G1 B1
ofgroup | o 1 2 3 4 5 6 7 8 - 9 - - - - -
(dv,/dt)
e et | 20 | 50 | 100 | 200 | 320 | 500 | 1000 | 1600 | 2000 | 2500 | 3200 | 4000 | 5000 | 6300 | 8000
V/us
tq value code for phase control thyristors tq value code for fast thyristors
Symbol | O | B2 | C2 | E2 | H2 | K2 | M2 | P2 | T2 | X2 | A3 | B3 C3 | E3 |H3 | K3 |M3|P3|T3| X3 |A4|B4|C4|E4
of
groupo__1__2_3_4_12345678—9——
tHS "md 800 | 630 | 500 | 400 | 320 | 250 | 200 | 160 | 125 | 100 | 80 6350 40| 32| 25|20 |16 125/ 10| 8 |63 5
t. value code for fast recovery diodes
Symbol 0 T3 | X3 | AA | B4 | C4 | B4 | H4 | K4 | M4 | P4 | T4 | X4 | A5 | B5 | C5 | E5 | H5
ofgrowp | o | - | - | - | - | - |1 | 2 | 3| 4|5 |6 | -|7]|-181]-1029
tpus |hetl 16 125 10 | 8 |63 | 5 | 4 |32 25| 2 |16 |125| 1 | 08 | 063 | 05 | 04




PART |

Devices
in Disc Design

Main Characteristics:

e Mean on-state and forward currents up to 7100 A.

e Blocking voltage up to 6500 V.

« High resistance to cyclic load due to pressure
construction.

e Height of housing — 14, 20, 26, 35 mm.

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

Optional opportunities:

o Supply of devices assembled with heat sinks.
e Selection of devices in groups for parallel,
series and combined connection.
e Production of devices according
to the special requirements of customers.

Application:

Power Semiconductor Disc Devices are applied

in rectifying installation, softstarters, invertors, welding
equipment, power supply equipment, wind-powered
generator, induction heating equipment.



I Devices in Disc Design e Thyristors

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

Overview Phase Control Thyristors in Disc Housings

7853-500 | 1463.1000
S 1643320 | T653-800 | 1aco 1900 | 74731050 | T183-1600 | T193-2000
T743-320 | T953-800 T673-1250 | T383-1600 | T393-2000
T253-500
5200 T263-1000 12832000 | 1ao0-2300
T933-160 | T243-400 T273-1250 7193-3200
4400 T933-250 | T343-400 | 1093-800 | T163-1250 | q375 455 | T183-2500 | 13937350
T353-800 T173-1600 T193-3600
3600 T123160 | T433-250 | T443500 | Jio0500 T Ty o
T133-320 | T243-500 T173-2000 T193-4000
2800 7333320 | T343-630 | 1993-1000 | T163-1600 | 15735509 | T183-3200 | 13934009
T133-400 T253-800
2400 7333400 | 1143400 | 1o53’43qp
T243-800 | T253-1250 T173-2500 T193.5000
1800 123320 | T233-500 | T143-800 | T453-1250 | T163-2000 | T373-2500 | Ti83-4000 | 11532000
T343-800 | T353-1600 T273-3200
T173-3200
1000 T123-400 | T133-500 T143-1000 Jars-s200
800 T123-500 | T133-630 | T143-1250 | T153-2000
Blocking
voltage [V]
& of the 24 32 40 56 70 80 90 100
element [mm]
Overview Fast Thyristors in Disc Housings
4000 TFI473-1600  TFI873-1600
3600 TFI933-250
3400 TFI353-800
3000 TFI363-700
2800 TFI353-1000 TFI373-1600 « TFI773-1600
2500 TFI373-2000  TFI773-2000
TFI233-320 - TFI333-320
2400 TFI233-400
TFI243-400 « TFI443-400
9900 TFI643-400 » TFI243-500 TFI253-800 « TFI253-1000
TFI443-500 « TFI643-500 TFI253-1250
TFI243-630 « TFI443-630
2000 TFI673-2000  TFI273-2000
TF143-400 - TFI343-400
TFI543-400 » TF1143-500
1500 TFI333-400 - TFI533-400 TFI343-500 - TFI543-500 TFI153. 800 TH105-1000
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]
& of the 32 40 56 80
element [mm]
Part numbering guide
TF 1133 -1400]-] 12 [-] A2| A4 |- N 1. T— Phase Control / TFl — Fast Thyristor / TFIS — Ultra Fast Thyristor
2. Design version
1 2 3 4 5 6 7 3. Mean on-state current, A

4. Voltage code

5. Critical rate of rise of off-state voltage

6. Group of turn-off time

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



Phase Control Thyristors
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@ V DL | TSM | TAV V ™ | ™ V T(TO r T t T j max R thjc
ier | e, V[V] Al | 07 | V1| (A [\;1) mO] [u:] [:01 [°C/vIV1 P MR
g
up to 800 V
T123-500 24 100+800 6,0 500 (100) 1,55 | 1570 | 0,80 | 0,490 80 150 0,0700 T.A1 0123
T133-630 32 100800 12,0 630 (116) 1,45 | 1978 | 0,80 | 0,340 | 125 150 0,0400 T.B2 0143, 0243, 0343
T143-1250 40 100+800 30,0 1250 (100) | 1,50 | 3925 | 0,80 | 0,170 | 160 150 0,0300 T.C1 0143, 0243, 0343
T153-2000 56 100800 45,0 2000 (90) 1,45 | 6280 | 0,80 | 0,120 | 160 140 0,0180 T.D1 0153, 0253
up to 1000 V

T123-400 24 800-1000 55 400 (110) 1,65 | 1256 | 0,83 | 0,580 | 125 150 0,0700 T.A1 0123
T133-500 32 8001000 10,0 500 (120) 1,50 | 1570 | 0,95 | 0,420 | 125 150 0,0400 T.B2 0143, 0243, 0343
T143-1000 40 8001000 19,0 1000 (104) | 1,50 | 3140 | 0,85 | 0,270 | 160 150 0,0300 T.C1 0143, 0243, 0343
T173-3200 80 800+1000 65,0 3200 (104) | 1,50 | 10048 | 0,83 | 0,062 | 250 140 0,0085 TF2 0173
T373-3200 80 8001000 60,0 3200 (98) 1,50 | 10048 | 0,83 | 0,062 | 250 140 0,0100 TF5 0173
T123-320 24 10001800 5,0 320 (89) 1,75 | 1005 | 0,90 | 0,850 | 125 125 0,0700 T.A1 0123
T233-500 32 1000=1600 8,5 500 (93) 1,70 | 1570 | 0,95 | 0,510 | 125 125 0,0400 T.B2 0143, 0243, 0343
T243-800 40 1000+1800 16,0 800 (85) 1,70 | 2512 | 1,00 | 0,330 | 160 125 0,0300 T.C1 0143, 0243, 0343
T143-800 40 1000+1800 16,0 800 (82) 1,70 | 2512 | 1,00 | 0,330 | 160 125 0,0320 T.C2 0143, 0243, 0343
T343-800 40 10001800 17,5 800 (89) 1,50 | 1570 | 0,85 | 0,320 | 200 130 0,0350 T.C3 0143, 0243, 0343
T453-1250 56 10001800 24,0 1250 (90) 1,80 | 3925 | 0,95 | 0,200 | 160 125 0,0180 T.D5 0153, 0253
T253-1250 56 10001800 28,0 1250 (90) 1,60 | 3925 | 0,95 | 0,200 | 200 125 0,0180 T.D5 0153, 0253
T353-1600 56 10001800 28,0 1600 (83) 1,60 | 5024 | 0,80 | 0,165 | 160 125 0,0180 T.D5 0153, 0253
T163-2000' 70 10001800 44,0 2000 (96) 1,45 | 5000 | 0,85 | 0,120 | 250 125 0,0100 T.E3 0173
T173-2500 80 1000+1800 54,0 2500 (94) 1,55 | 7850 | 0,88 | 0,092 | 250 125 0,0085 TF2 0173
T373-2500 80 10001800 50,0 2500 (89) 1,55 | 7850 | 0,88 | 0,092 | 250 125 0,0100 T.F5 0173
T273-3200 80 1600+1800 57,0 3200 (85) 1,50 | 7850 | 0,81 0,084 | 250 125 0,0085 T.F2 0173
T183-4000 90 1000+1800 70,0 4000 (82) 1,35 | 6300 | 0,85 | 0,080 | 320 125 0,0065 T.H1 0173
T193-5000 100 1000=1800 94,0 5000 (84) 1,30 | 6300 | 0,90 | 0,060 | 400 125 0,0050 T.G5 0193
T393-5000 100 1000+1800 94,0 5000 (78) 1,30 | 6300 | 0,90 | 0,060 | 400 125 0,0057 T.G6 0193

up to 2400 V

pto 2800V

T133-400 32 2000+2400 | 7,0 400 (87) 2,10 | 1256 | 1,10 | 1,250 | 200 | 125 | 0,0400 T.B3 | 0143, 0243, 0343
T333-400 32 2000+2400 | 7,0 400 (87) 2,10 | 1256 | 1,10 | 1,250 | 200 | 125 | 0,0400 T.B2 | 0143, 0243, 0343
T143-400 40 2000+2400 | 9,0 400 (97) 2,15 | 1256 | 1,20 | 0,950 | 250 | 125 | 0,0320 T.C2 | 0143, 0243, 0343
T253-800 56 2000+2400 | 17,0 800 (95) 2,10 | 2512 | 1,20 | 0,440 | 320 | 125 | 0,0180 T.D5 0153, 0253
T253-1390 56 2000+2400 | 24,5 1390 (85) | 1,50 | 3140 | 0,85 | 0,220 | 160 | 125 | 0,0180 T.D5 0153, 0253

|

T133-320 32 2000+2800 | 6,5 320 (95) 2,10 | 1005 | 1,15 | 1,500 | 200 | 125 | 0,0400 T.B3 | 0143, 0243, 0343
T333-320 32 2000+2800 | 65 320 (95) 2,10 | 1005 | 1,15 | 1,500 | 200 | 125 | 0,0400 T.B2 | 0143, 0243, 0343
T243-500 40 2000+2800 | 10,0 500 (94) 2,00 | 1570 | 1,04 | 0,735 | 250 | 125 | 0,0320 T.C2 | 0143, 0243, 0343
T343-630 40 2000-2800 | 11,0 630 (91) 1,90 | 1978 | 1,15 | 0,400 | 250 | 125 | 0,0300 T.C1 | 0143, 0243, 0343
T353-1000 56 2000+2800 | 20,0 1000 (88) | 2,00 | 3140 | 1,10 | 0,380 | 320 | 125 | 0,0180 T.D5 0153, 0253
T163-1600 70 2000+2800 | 38,0 1600(99) | 1,75 | 5000 | 0,85 | 0,200 | 400 | 125 | 0,0100 T.E3 0173
T173-2000 80 2000+2800 | 50,0 2000(99) | 1,60 | 6280 | 0,90 | 0,130 | 500 | 125 | 0,0085 T.F2 0173
T373-2000 80 2000+2800 | 46,0 2000(94) | 1,60 | 6280 | 0,90 | 0,130 | 500 | 125 | 0,0100 T.F5 0173
T183-3200 90 20002800 | 60,0 3200 (87) | 1,55 | 6300 | 0,90 | 0,115 | 400 | 125 | 0,0065 T.H1 0173
T193-4000 100 2000-2800 | 75,0 4000 (94) | 1,45 | 6300 | 0,85 | 0,070 | 500 | 125 | 0,0050 T.G5 0193
T393-4000 100 2000-2800 | 75,0 4000 (90) | 1,45 | 6300 | 0,85 | 0,070 | 500 | 125 | 0,0057 T.G6 0193
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Phase Control Thyristors

v v
% ow | | ! Vo | | e |ty | T | R

NUPF?]IgeI' of the VRRM = " " " ) ! : : o Package Reﬁ%‘;‘g}ﬁﬂged
Homr ) [kA] | [T.C1 | VI | [Al | [V |[mQ]]| [us] | [C] | [*G/W]

up to 3600 V
T123-160 24 30003600 45 160 (97) 2,30 | 503 | 0,95 | 3,000 | 200 125 0,0800 T.A1 0123

T433-250 32 3000-+-3600 6,5 250 (100) | 2,50 | 785 | 1,20 | 2,100 | 250 125 0,0400 T.B3 0143, 0243, 0343
T443-500 40 3000+-3600 9,0 500 (91) 2,10 | 785 | 1,15 | 0,800 | 320 125 0,0320 T.C2 0143, 0243, 0343

|

T353-800 56 3000-+-3600 18,0 800 (95) 2,20 | 2512 | 1,30 | 0,400 | 400 125 0,0180 T.D5 0153, 0253
T453-800 56 30003600 16,0 800 (91) 2,30 | 2512 | 1,45 | 0,450 | 400 125 0,0180 T.D5 0153, 0253
T173-1600 80 30003600 39,0 1600 (97) | 2,05 | 5024 | 1,15 | 0,220 | 500 125 0,0085 T.F2 0173
T373-1600 80 30003600 36,0 1600 (92) | 2,05 | 5024 | 1,15 | 0,220 | 500 125 0,0100 T.F5 0173
T193-3600 100 30003600 72,0 3600 (91) | 1,70 | 6300 | 0,90 | 0,110 | 630 125 0,0050 T.G5 0193
T393-3600 | 100 30003600 72,0 3600 (86) | 1,70 | 6300 | 0,90 | 0,110 | 630 125 0,0057 T.G6 0193

up to 4400 V
T933-160 34 3800+-4400 45 160 (102) | 3,00 | 502 | 2,20 | 3,500 | 400 125 0,0400 T.B3 | 0143, 0243, 0343

T933-250 34 3800+4400 5,0 250 (98) 2,70 | 785 | 1,30 | 2,300 | 500 125 0,0400 T.B3 0143, 0243, 0343
T243-400 40 3800+-4400 8,0 400 (92) 2,35 | 1256 | 1,30 | 1,250 | 500 125 0,0320 T.C2 0143, 0243, 0343
T343-400 40 3800+4400 8,0 400 (89) 2,35 | 1256 | 1,30 | 1,250 | 500 125 0,0350 T.C3 0143, 0243, 0343
T553-800 56 3800-4400 | 15,0 800(89) | 2,60 | 2512 | 1,20 | 0,650 | 500 | 125 0,0180 T.D5 0153, 0253
T163-1250 70 38004400 | 27,0 | 1250(102) | 2,30 | 5000 | 1,05 | 0,250 | 630 | 125 0,0100 T.E3 0173
T273-1250 80 38004400 | 36,0 | 1250(102) | 2,10 | 3925 | 1,20 | 0,300 | 630 | 125 0,0085 T.F2 0173
T373-1250 80 38004400 | 33,0 | 1250(98) | 2,10 | 3925 | 1,20 | 0,300 | 630 | 125 0,0100 T.F5 0173
T183-2500 90 3800+4400 50,0 2500(88) | 2,10 | 6300 | 1,00 | 0,210 | 700 125 0,0065 T.H1 0193
T193-3200 100 38004400 60,0 3200(91) | 1,80 | 6300 | 0,95 | 0,150 | 800 125 0,0050 T.G5 0193
T393-3200 100 3800-+-4400 60,0 3200(86) | 1,80 | 6300 | 0,95 | 0,150 | 800 125 0,0057 T.G6 0193
up to 5200 V

T263-1000 70 4600+5200 26,0 | 1000 (104) | 2,80 | 5000 | 0,90 | 0,500 | 800 125 0,0100 T.E3 0173
T283-2000 90 4600+5200 42,0 2000 (93) | 2,50 | 6300 | 1,00 | 0,290 | 800 125 0,0065 T.H1 0193
T193-2500 100 4600+-5200 55,0 2500 (98) | 2,10 | 6300 | 1,00 | 0,190 | 800 125 0,0050 T.G5 0193
T393-2500 | 100 46005200 | 55,0 | 2500(94) | 2,10 | 6300 | 1,00 | 0,190 | 800 | 125 0,0057 T.G6 0193

up to 6500 V
T643-320 40 46006500 45 320 (92) 2,60 | 785 | 1,00 | 2,500 | 630 125 0,0350 T.C6 | 0143, 0243, 0343
T743-320 40 4600+6500 45 320 (82) 2,60 | 785 | 1,00 | 2,500 | 630 125 0,0450 T.C5 | 0143,0243, 0343

T253-500 56 4600+6500 10,5 500(102) | 2,50 | 1570 | 1,10 | 1,200 | 630 125 0,0180 T.D5 0153, 0253
T853-500 56 4600+6500 10,0 500 (99) 2,50 | 1570 | 1,05 | 1,200 | 630 125 0,0200 T.D4 0153, 0253
T653-800 56 4600+6500 10,5 800 (79) 2,40 | 1500 | 1,05 | 1,100 | 630 125 0,0180 T.D5 0153, 0253
T953-800 56 4600+6500 10,0 800 (73) 2,40 | 1500 | 1,05 | 1,100 | 630 125 0,0200 T.D4 0153, 0253
T163-1000 70 5400+6500 22,0 | 1000 (101) | 3,15 | 5000 | 1,00 | 0,560 | 800 125 0,0100 T.E3 0173
T363-1000 70 5400+6500 22,0 1000 (98) | 3,15 | 5000 | 1,00 | 0,560 | 800 125 0,0110 T.E4 0173
T473-1250 80 4600+6500 23,0 1250 (96) | 2,50 | 3925 | 1,00 | 0,420 | 800 125 0,0100 T.F5 0173
T673-1250 80 4600+6500 25,0 | 1250 (100) | 2,50 | 3925 | 1,00 | 0,420 | 800 125 0,0085 T.F2 0173
T183-1600 90 5400+6500 40,0 | 1600(102) | 2,70 | 6300 | 1,00 | 0,300 | 800 125 0,0065 T.H1 0193
T383-1600 90 54006500 40,0 1600 (98) | 2,70 | 6300 | 1,00 | 0,320 | 800 125 0,0075 T.H2 0193
T193-2000 | 100 4600+6500 45,0 | 2000(99) | 2,70 | 6300 | 1,10 | 0,320 | 800 125 0,0050 T.G5 0193
T393-2000 | 100 4600-+6500 45,0 | 2000(95) | 2,70 | 6300 | 1,10 | 0,300 | 800 125 0,0057 T.G6 0193
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Ultra Fast Thyristors
V V
%) DRM | | v | r t T R
anir;er of the i TSM TAV ™ ™ T q j max e | package Reﬁ%r;][g]igllzged
element (V] [KA] | [T,C (VI | [A] | [VI | [mQ] | [ps] | [°C] | [°C/W]
up to 1800 V
TFIS123-200 24 10001400 | 3,5 200 (83) 3,30 | 628 | 1,40 | 3,200 6,3 125 0,0700 T.A1 0123
TFIS133-400 32 10001200 | 6,5 400 (81) 3,00 | 1256 | 1,80 | 0,950 5,0 125 0,0400 T.B2 0143, 0243, 0343
TFIS143-500 40 10001100 | 9,0 500 (86) 2,40 | 1570 | 1,40 | 0,800 5,0 125 0,0320 T.C3 0143, 0243, 0343
TFIS343-500 40 10001100 | 9,5 500 (89) 2,40 | 1570 | 1,40 | 0,800 50 125 0,0300 T.C1 0143, 0243, 0343
TFIS153-800 56 10001400 | 18,0 800 (83) 2,60 | 2512 | 1,50 | 0,500 8,0 125 0,0210 T.D5 0153, 0253
TFIS153-1000 56 10001400 | 19,0 1000 (78) 2,30 | 3140 | 1,35 | 0,350 | 10,0 125 0,0210 T.D5 0153, 0253
Fast Thyristors
V
Part ) VA I SM I TAV v ™ l ™ v oy | T t q j max R thic Recommended
Number of the SR Package Heatsinks
element (V] [KA] | [T,C°] VI | [A] | [V] |[mQ]| [ps] | [C] | [°C/W]

up to 1200 V

up to 1500 V

TFI133-400 32 1000+1200 | 7.0 400 (90) | 2,40 | 1256 | 1,35 | 0,850 | 10,0 | 125 | 0,0400 T.B2 0143, 0243, 0343
TF1433-400 32 1000+1200 | 7,0 400 (90) | 2,40 | 1256 | 1,35 | 0,850 | 10,0 | 125 | 0,0400 T.B3 0143, 0243, 0343
TFI573-2000 80 10001200 | 52,0 | 2000 (94) | 2,15 | 6280 | 1,40 | 0,080 | 10,0 | 125 | 0,0085 T.F2 0173
TFI173-2000 80 10001200 | 48,5 | 2000 (89) | 2,15 | 6280 | 1,40 | 0,080 | 10,0 | 125 | 0,0100 T.F5 0173

TFI333-400 32 1000+1500 | 7,0 400 (90) | 2,40 | 1256 | 1,35 | 0,850 | 16,0 | 125 | 0,0400 T.B2 0143, 0243, 0343
TFI533-400 32 1000+1500 | 7,0 400 (90) | 2,40 | 1256 | 1,35 | 0,850 | 16,0 | 125 | 0,0400 T.B3 0143, 0243, 0343
TFI143-400 40 10001500 | 8,0 400 (90) | 2,85 | 1256 | 1,50 | 1,250 | 10,0 | 125 | 0,0320 T.C3 0143, 0243, 0343
TFI343-400 40 10001500 | 8,5 400(92) | 2,85 | 1256 | 1,50 | 1,250 | 10,0 | 125 | 0,0300 T.C1 0143, 0243, 0343
TFI543-400 40 1000+1500 | 8,0 400(90) | 2,85 | 1256 | 1,50 | 1,250 | 10,0 | 125 | 0,0320 T.C2 0143, 0243, 0343
TFI143-500 40 1000+1500 | 9,0 500 (86) | 2,40 | 1570 | 1,40 | 0,800 | 12,5 | 125 | 0,0320 T.C3 0143, 0243, 0343
TFI343-500 40 1000+1500 | 9,5 500 (89) | 2,40 | 1570 | 1,40 | 0,800 | 12,5 | 125 | 0,0300 T.C1 0143, 0243, 0343
TFI543-500 40 10001500 | 9,0 500 (86) | 2,40 | 1570 | 1,40 | 0,800 | 12,5 | 125 | 0,0320 T.C2 0143, 0243, 0343
TFI143-630 40 1000+1500 | 10,0 | 630(80) | 2,30 | 1978 | 1,20 | 0,650 | 16,0 | 125 | 0,0320 T.C3 0143, 0243, 0343
TFI343-630 40 1000+1500 | 10,5 | 630(83) | 2,30 | 1978 | 1,20 | 0,650 | 16,0 | 125 | 0,0300 T.C1 0143, 0243, 0343
TFI543-630 40 1000+1500 | 10,0 | 630(80) | 2,30 | 1978 | 1,20 | 0,650 | 16,0 | 125 | 0,0320 T.C2 0143, 0243, 0343
TFI153-800 56 1000+1500 | 19,0 | 800(85) | 2,50 | 2512 | 1,40 | 0,490 | 10,0 | 125 | 0,0210 T.D5 0153, 0253

TFI153-1000 56 1000+1500 | 20,0 | 1000(80) | 2,25 | 3140 | 1,30 | 0,340 | 125 | 125 | 0,0210 T.D5 0153, 0253

TFI153-1250 56 1000+1500 | 21,0 | 1250(70) | 2,10 | 3925 | 1,20 | 0,290 | 16,0 | 125 | 0,0210 T.D5 0153, 0253
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\

(%) DRM |
ler%rt}er ofthe |
element V] [kA] | [T

t T R

™ T(TO) T q j max thjc
C1 | VI | [A] | [V] |[mQ]] [ps] | [)C] | [°C/W]
up to 2200 V

Recommended
Heatsinks

TSM ™

Package

TFI243-400 40 200022200 | 8,0 400 (88) | 2,85 | 1256 | 1,50 | 1,400 | 25,0 | 125 | 0,0340 T.C3 0143, 0243, 0343
TFI643-400 40 2000+2200 | 8,0 400 (88) | 2,85 | 1256 | 1,50 | 1,400 | 25,0 | 125 | 0,0340 T.C2 0143, 0243, 0343
TFI243-500 40 2000+2200 | 9,0 500(85) | 2,40 | 1570 | 1,40 | 0,800 | 32,0 | 125 | 0,0340 T.C3 0143, 0243, 0343
TF1443-400 40 2000+2200 | 8,5 400 (90) | 2,85 | 1256 | 1,50 | 1,400 | 25,0 | 125 | 0,0300 T.C1 0143, 0243, 0343
TF1443-500 40 2000+2200 | 9,5 500(89) | 2,40 | 1570 | 1,20 | 0,650 | 32,0 | 125 | 0,0300 T.C1 0143, 0243, 0343
TFI643-500 40 2000+2200 | 9,0 500(85) | 2,40 | 1570 | 1,40 | 0,800 | 32,0 | 125 | 0,0340 T.C2 0143, 0243, 0343
TFI243-630 40 2000+2200 | 10,0 | 630(80) | 2,30 | 1978 | 1,20 | 0,650 | 32,0 | 125 | 0,0340 T.C3 0143, 0243, 0343
TFI443-630 40 2000+2200 | 10,5 | 630(83) | 2,40 | 1570 | 1,20 | 0,650 | 32,0 | 125 | 0,0300 T.C1 0143, 0243, 0343
TFI643-630 40 2000+2200 | 10,0 | 630(80) | 2,30 | 1978 | 1,20 | 0,650 | 32,0 | 125 | 0,0340 T.C2 0143, 0243, 0343
TFI253-800 56 2000+2200 | 17,0 | 800 (85) | 2,50 | 2512 | 1,40 | 0,490 | 20,0 | 125 | 0,0210 T.D5 0153, 0253
TFI253-1000 56 2000+2200 | 18,0 | 1000 (75) | 2,35 | 3140 | 1,20 | 0,470 | 20,0 | 125 | 0,0210 T.D5 0153, 0253
TFI253-1250 56 2000+2200 | 19,5 | 1250 (71) | 2,10 | 3140 | 1,25 | 0,300 | 50,0 | 125 | 0,0200 T.D5 0153, 0253
TFI673-2000 80 1800+2000 | 43,0 | 2000 (91) | 2,20 | 6280 | 1,25 | 0,150 | 32,0 | 125 | 0,0085 T.F2 0173
TFI273-2000 80 18002000 | 40,0 | 2000(85) | 2,20 | 6280 | 1,25 | 0,150 | 32,0 | 125 | 0,0100 T.F5 0173
TFI233-320 32 2000+2400 | 6,3 320(85) | 2,60 | 1005 | 1,50 | 1,250 | 25,0 | 125 | 0,0500 T.B3 0143, 0243, 0343
TFI333-320 32 2000+2400 | 6,3 320(85) | 2,60 | 1005 | 1,50 | 1,250 | 25,0 | 125 | 0,0500 T.B2 0143, 0243, 0343
TFI233-400 32 20002400 | 6,6 400 (80) | 2,10 | 1256 | 1,40 | 0,870 | 50,0 | 125 | 0,0500 T.B3 0143, 0243, 0343
TFI353-1000 56 2000-2800 | 19,0 | 1000 (81) | 2,25 | 3140 | 1,35 | 0,350 | 50,0 | 125 | 0,0200 T.D5 0153, 0253
TFI373-1600 80 2000+2800 | 34,5 | 1600(90) | 2,26 | 5024 | 1,40 | 0,200 | 50,0 | 125 | 0,0100 T.F5 0173
TFI773-1600 80 2000-2800 | 37,0 | 1600 (95) | 2,26 | 5024 | 1,40 | 0,200 | 50,0 | 125 | 0,0085 T.F2 0173
TFI373-2000 80 2000+2500 | 37,2 | 2000 (84) | 2,05 | 6280 | 1,30 | 0,150 | 40,0 | 125 | 0,0100 T.F5 0173
TFI773-2000 80 20002500 | 40,0 | 2000 (90) | 2,056 | 6280 | 1,30 | 0,150 | 40,0 | 125 | 0,0085 T.F2 0173
TFI393-2500 100 2000+2800 | 72,0 | 2500(89) | 2,15 | 6300 | 1,40 | 0,130 | 50,0 | 125 | 0,0065 T.G6 0173
TFI393Ag-2500 | 100 20002800 | 75,0 | 2500 (94) | 2,15 | 6300 | 1,40 | 0,130 | 50,0 | 125 | 0,0055 T.G6 0173

TF1933-250 34 3000+-3600 | 54 250 (97) 3,00 | 785 | 2,00 | 1,200 | 50,0 | 125 | 0,0400 T.B3 0143, 0243, 0343

TFI353-700 56 3000-+-3000 | 14,0 | 700 (87) 2,85 | 2512 | 1,50 | 0,500 | 40,0 | 120 | 0,0200 T.D5 0153, 0253

TFI353-800 56 3000-+-3400 | 16,0 | 800 (80) 2,60 | 2512 | 1,30 | 0,700 | 63,0 | 125 | 0,0210 T.D5 0153, 0253
up to 4400 V

TFI473-1600 80 38004000 | 30,0 | 1600 (85) | 2,70 | 5024 | 1,44 | 0,270 | 125,0 | 125 | 0,0100 T.F5 0173

TFI873-1600 80 38004000 | 32,0 | 1600 (91) | 2,70 | 5024 | 1,44 | 0,270 | 125,0 | 125 | 0,0085 T.F2 0173

10



PROTON-ELECTROTEX

Power semiconductor devices

Package Type \ TA1 \ ] Package Type \ T.B2 \

Mounting Force 9.0 = 11.0 kN
Nominal Weight 110 g

Mounting Force 5.0 + 7.0 kN
Nominal Weight 70g

max 42 (1,653) DIA.
025 (0,984) DIA.

max 942 (1,653) DIA.

019 (0,748) DIA.

03,5 (0,138) DIA.

(2]
—
(=]
i
(7]
=
=
=
f—

=
=
7]
@
a
©
e
a

| E;EF‘E'LL‘ ] 01,3 (0,051) DIA.
I = —
g =) ¥ T — g
S3 = = Z
i 93,5 (0,138) DIA. S = 7(0,276) =
P ©w i3
both sides ‘ 019 (0,748) DIA.| ™ 93,5 (0,138) DIA. S
- "1 w
925 (0,984) DIA.
01,3(0,051) DIA. 7 (0,276)

0,5(0,019)

25°+5° 25°45°
4,75(0,187)
4,75 (0,187) ( )
The surface creepage distance is defined as the shortest path along the ceramic The surface creepage distance is defined as the shortest path along the ceramic
Dx 794 (0'31 3) surface between the anode and cathode flanges D: 103 (0'405) surface between the anode and cathode flanges
The air distance is defined as the shortest direct path between the anode and The air distance is defined as the shortest direct path between the anode and
Dn 5.00 (0'1 97) cathode flanges Dx 6.3 (0'248) cathode flanges

Package Type | T.B3 |

Mounting Force 9.0 +11.0 kN
Nominal Weight 180 g

max 054 (2,126) DiA.
032 (1,260) DIA.
1 [ =
| EEL &
S|
2 3
3 2 &
- T —
< =
03,5 (0,138) DIA. %% 2
both sides S|
o
032 (1,260) DIA.

7(0,276)

The surface creepage distance is defined as the shortest path along the ceramic
D, 19.44 (0.765) surface between the anode and cathode flanges

The air distance is defined as the shortest direct path between the anode and

11

D, 1210(0.476) cathode flanges



Devices in Disc Design e Thyristors

You can find the

Datasheets on our website www.proton-electrotex.com

Package Type \ T.C1 \

Package Type \ T.C2 \

Nominal Weight 210g

Mounting Force  14.0 ~ 16.0 kN

Nominal Weight 260 g

Mounting Force  14.0 +

16.0 kN

max 960 (2,362) DIA.
038 (1,496) DIA.
T NSES T 3
=5 S
g T 7 ¢
S| 0350138 DiA. g
< both sides S
s
038 (1,496) DIA.
7(0,276)
s
o)
o
01,3 (0,051) DIA.
475(0,187)
01,8 (0,071) DIA.

max 060 (2,362) DIA.

038 (1,496) DIA.

N
©
| = 5
& g o
S S &
o C 7 J
< 035(0,138) DIA. 2|
both sides S|
sl
238 (1,496) DIA.
68 (2,677)
4,75(0,187)
01,8(0,071) DIA.
P — \
28(0,11) 7
21,3(0,051) DiA,
7(0,276)

D, 7.86(0.309)

The surface creepage distance is defined as the shortest path along the ceramic
surface between the anode and cathode flanges

D 19.44 (0.765)

The surface creepage distance is defined as the shortest path along the ceramic
surface between the anode and cathode flanges

D, 6.10 (0.240)

The air distance is defined as the shortest direct path between the anode and
cathode flanges.

D, 12.10 (0.476)

The air distanc is defined as the shortest direct path between the anode and
cathode flanges.

Package Type | T.C3 |

Package Type | T.C5 |

Mounting Force

14.0 - 16.0 kN

Mounting Force

14.0 +16.0 kN

Nominal Weight 280 g Nominal Weight 400 g
max 958 (2,283) DIA. ‘ max 958 (2,283) DIA.
034 (1,338) DIA. 234 (1,338) DIA. )
: Ny = _ B _
| = g 2 = 25
= - S| =
g = o S S X
S H 5 & > &
™y N S =
< T )] S ~
— T \" J
sg =
3,5 (0,138) DIA. S @
both sides Y 3,5 (0,138) DIA. "s
234 (1,338) DIA. both sides o
234 (1,338) DIA.
1,3 (0,051) DIA 7(0.276)
01,3 (0,051) A 7(0276) 1,3 (0,051) DIA.
s 28(0,11)
o
N b
%
25°+5°
4,75(0,187)
21,8 (0,071) DIA.

D,  27.6(1.087)

The surface creepage distance is defined as the shortest path along the ceramic
surface between the anode and cathode flanges

D 38.0 (1.496)

The surface creepage distance is defined as the shortest path along the ceramic
surface between the anode and cathode flanges

D, 16.0(0630)

The air distance is defined as the shortest direct path between the anode and

D 21.0(0827)

cathode flanges

The air distance is defined as the shortest direct path between the anode and
cathode flanges

12




PROTON-ELECTROTEX

Power semiconductor devices

Package Type \ T.C6 \

Mounting Force  14.0 + 16.0 kN
Nominal Weight 280 g

708

mox 958 (2285 O

215 (01354
Loliy sides -
234 /1.383) GiA

T

The surface creepage distonce is defined as the shortest path along the ceramic
surface between the anode flange and the gate contact

D, 29.6(1.165)
The ir distance i defined as the shortest direct path between the anode flange and

D, 1825(0.716) oate contact

Package Type \ T.D1 \

Mounting Force ~ 24.0 + 28.0 kN
Nominal Weight 330 g

max 075 (2,953) DIA.
051 (2,008) DIA.
I @ T
| = i

= T e :
S —| oy
S 03,5 (0,138) DIA, |l 3 =
2| both sides ; \g_
o =
051 (2,008) DIA. ~ H

7(0,276)

28(0.11) 15°46°
=
] —
01,3(0,051) DIA, e hé

4,75(0,187)

The surface creepage distance is defined as the shortest path along the ceramic
surface between the anode and cathode flanges

The air distance is defined as the shortest direct path between the anode and

D, 560(0.220) cathode flanges

D,  751(0.295)

Package Type | T.D4 |

Mounting Force ~ 24.0 ~ 28.0 kN
Nominal Weight 700 g

max 075 (2,953) DIA.

950 (1,968) DIA.

! ‘ =
> S|
> L hall
= : I~
S <
5 g
< ™

T T

03,5 (0,138) DIA. NN

both sides T
<
o

050 (1,968) DIA.

The surfuce creepage distance is defined as the shortest path along the ceramic
surface between the anode and cathode flanges

D, 3955 (1557)
The air distance is defined as the shortest direct path between the anode and

] Package Type | T.D5 |

Mounting Force ~ 24.0 + 28.0 kN
Nominal Weight 510g

max 075 (2,953) DIA.
050 (1,968) DIA. ‘

1,5 (0,059) DIA. %

0,5(0,019)
=
26£2 (1,024)

050 (1,968) DIA.

28(0,11)

01,3 (0,051) DIA.

475(0,187)

01,8 (0,071) DIA.
6,3(0,248)

82 (3,226)

The surfce creepoge distance is defined as the shortest path along the ceramic
surface between the anode and cathode flanges

D, 30.38 (1.196)

s

The air distance is defined as the shortest direct path between the anode and

D, 18.05(0.710) cathode flanges

D, 2550 (1.004) cathode flanges

=
=3
& s
a2

=S
=
a
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Package Type \ TE3

Mounting Force ~ 33.0 + 40.0 kN
Nominal Weight 1000 g

max 8102 (4,015) DIA.
‘ 063 (2,480) DIA.

] L £
<[ 0130051 DA <
S| P
o 7276 < i) 5 =

03501DA ] =
both sides 5
063 (2480) DIA.

<
Q
T8
s
9| 2
S| .
=
20°45°
475(0,187)

01,8(0,071) DIA.

The surface creepage distance is defined as the shortest path along the ceramic
surface between the anode and cathode flanges

D, 3650 (1437)

The air distance is defined as the shortest direct path between the anode and
cathode flanges

D, 16.50(0.650)

Package Type | TE4 |

Mounting Force  33.0 = 40.0 kN
Nominal Weight 1200 g

= max 9102 (4,015) DIA.
S 063 (2,480) DIA. ‘
o , |
(=}
= L g
3 <
g 3
)
8 Gel
= T G 5
< 0350180A] | ®
both sides S
063 (2,480) DIA.
7(0,276)
=1 01,3(0,051) DiA.
S|
| 475(0,187)
o~
91,8 (0,071) DIA.

The surface creepage distance is defined as the shortest path along the ceramic
4380 (1.724) surface between the anode and cathode flanges
25.50 (1.004) The air distance is defined as the shortest direct path between the anode and

cathode flanges

Package Type | T.F2 |

Mounting Force  40.0 = 50.0 kN
Nominal Weight 1500 g

max o111 (4,370) DIA.
075 (2,953) DIA.
L ==K ! | g
) i S
S : : = &
o I
s 035(013DA || B
both sides S1
-
075 (2,953) DIA.
|
7(0,276) |
01,3 (0,051) DIA. \
s !
e ——————— _
20°45°| N o
01,8 (0,071) DIA, _ ‘
—
63 (let\e) ‘
475(0,187) \
18 (4,645)

‘The surface creepage distance is defined as the shortest path along the ceramic
surface between the anode and cathode flanges

D, 366 (1.441)

The air distance is defined as the shortest direct path between the anode and
cathode flanges

D 16.2(0.638)

|

Package Type | T.F5 |

Mounting Force

40.0 - 50.0 kN

Nominal Weight 1700 g

g max 9111 (4,370) DIA.
S| 075 (2,953) DIA. ‘
w ] T
S|
l =
e o £
3 & S g
> P [ £
S = pan:
g 03,5(0,138) DIA. =)
S| both sides S|
075 (2,953) DIA.

The surface creepage distance is defined as the shortest path along the ceramic
Ds 4112 (1 855) surface between the anode and cathode flanges

The air distance s defined as the shortest direct path between the anode and
Da 2540 (1'000) cathode flanges

14




PROTON-ELECTROTEX

Power semiconductor devices

Package Type \ T.G5 \ ] Package Type \ T.G6 \
Mounting Force ~ 70.0 + 90.0 kN Mounting Force ~ 70.0 + 90.0 kN
Nominal Weight 2200 g Nominal Weight 2700 g
=
a = =
2 max 0150 (5,905) DIA. = max 9150 (5,905) DIA. (=1
S —
S 0100 (3,937) DIA. 3 ‘ 5100 (3,937) DIA. ‘ N =
g 5 2 S
g SLp | = a2
N 3 c 5 =3
g 5| 5
S = gl E o =
S| 03,5(0,138) DIA. B 3| == i a -
3 both sides S| 3 035(0.136) DA || g‘ - —
S L3507 DA | £
100 (3,937) DIA. bolhsides 109 (3,937) DA, S (=]
7(0,276)
280011
01,3(0,051) DIA.
475(0,187)
01,8 (0,071) DIA.
01,8 (0,071) DIA.
The surfoce creepage distance is defined as the shortest path along the ceramic The surfoce creepage distance is defined as the shortest path along the ceramic
Dx 44.60 (1 755) surface between the anode and cathode flanges Dl 62.09 (2444) surface between the anode and cathode flanges
‘The air distance is defined as the shortest direct path between the anode and The air distance is defined as the shortest direct path between the anode and
D, 15.70 (0.618) cathode flanges D, 23.40 (0.921) cathode flanges

Package Type | TH1 | ] Package Type | TH2

Mounting Force  60.0 + 70.0 kN Mounting Force  60.0 = 70.0 kN
Nominal Weight 1900 g Nominal Weight 2200 g

max 121 (4,763) DIA. 3 max 0121 (4,763) DIA.
080 (3,149) DIA. ;‘ 080 (3,149) DIA.
% o
=3 < ‘
g i 2|
[ o730000A £ 3 < 5
3 5 = 2
g 7(0276) | = = < & 3 3
IS ] S
035(0138DA | | B 3 s NUA :
both sides S| 2 03,5 (0,138) DIA. e
080 (3,149) DIA. = W - s
280 (3,149) DIA.

_05(0019
01,5 0059 Din.

28(0.11)

7(0,276)
— ]

01,3 (0,051) DIA'
4,75(0,187)

4,75(0,187)
01,8 (0,071) DIA.

‘The surface creepage distance is defined as the shortest path along the ceramic ‘The surface creepage distance is defined as the shortest path along the ceramic
D 36.50 (1 '437) surface between the anode and cathode flanges D 45.40 (1 '787) surface between the anode and cathode flanges

The air distance is defined as the shortest direct path between the anode and The air distance is defined as the shortest direct path between the anode and
D, 1650 (0.650) cathode flanges D 25.50 (1.004) cathode flanges
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Overview Rectifier Diodes in Disc Housings

6500 D453-1250
6000 D123-200 \ D353-800
5000 D273-2500
4400 | D233-500-D333-500 | D243-800 - D443-800 D173-2500
3600 D353-1600 D173-3200
2800 D123-320 | D133-630 - D333-630 D173-4000
2600 D243-1000 + D443-1000
2400 D253-1600
2000 D333-800 D173-5000
1800 D123-500 D133-1000 + D233-1000 | D143-1250 - D343-1250 D253-2000 D173-6300
Blocking
voltage V). 24 32 40 56 80
element [mm]

Overview Fast Diodes in Disc Housings

4400 ‘ DF443-320 DF453-800
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

. 24 32 40 56 80
element [mm]

Overview Avalanche Diodes in Disc Housings

6000 DA153-800
3200 DA153-1600 DA273-3200
DA153-1250 DA173-3200
2800 DA243-500 DA253-1600 DA173-4000
1800 DA123-320 DA333-500 DA253-2000 DA173-5000
Blocking
voltage [V]
@ of the 24 32 40 56 80
element [mm]

Overview Welding Diodes in Disc Housings
400 D053-7100

Blocking
voltage [V] 51
& of the

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

16



Rectifier Diodes

PROTON-ELECTROTEX

Power semiconductor devices

up to 2800 V

N o B T B ) B BT AR B PP S
element | V] [kA] [T,C°] VI | [Al | VI | [mQ] | [C] | [C/W]
up to 1800 V

D123-500 24 1000+1800 | 7.5 500 (137) 1,55 | 1570 | 0,90 | 0,500 190 0,0700 D.A1 0123
D133-1000 32 10001800 | 15,0 1000 (117) 1,55 | 3140 | 0,95 | 0,350 190 0,0400 D.B1 | 0143, 0243, 0343
D233-1000 32 1000+1800 | 16,0 1000 (117) 1,55 | 3140 | 0,95 | 0,350 190 0,0400 D.B2 | 0143, 0243, 0343
D143-1250 40 10001800 | 22,0 1250 (121) 1,65 | 3925 | 095 | 0,250 190 0,0320 D.C2 | 0143, 0243, 0343
D343-1250 40 1000+1800 | 20,0 1250 (114) 165 | 3925 | 0,95 | 0,250 190 0,0350 D.C3 | 0143, 0243, 0343
D253-2000 56 10001800 | 35,0 2000 (138) 1,65 | 6280 | 0,95 | 0,100 190 0,0180 D.D3 0153, 0253
D173-6300 80 10001800 | 76,0 6300 (102) 1,30 | 12560 | 0,70 | 0,043 175 0,0085 D.F 0173

D353-1600

56 3000+3600

1600 (133)

up t
2,00

ORISRY
5024

0,85

0,150

175

0,0180

D123-320 24 20002800 | 5.5 320 (135) 2,00 | 1005 | 1,00 | 1,000 175 0,0700 D.A1 0123
D133-630 32 2000+2800 | 12,0 630 (133) 1,60 | 1978 | 1,10 | 0,350 175 0,0400 D.B2 | 0143, 0243, 0343
D333-630 32 2000+2800 | 10,0 630 (128) 1,60 | 1978 | 1,10 | 0,350 175 0,0450 D.B3 | 0143, 0243, 0343
D333-800 32 1800+2000 | 12,0 800 (134) 1,60 | 2512 | 1,00 | 0,270 190 0,0450 D.B3 | 0143, 0243, 0343
D243-1000 40 2000+2600 | 19,0 1000 (122) 1,65 | 3140 | 0,95 | 0,280 175 0,0320 D.C2 | 0143, 0243, 0343
D443-1000 40 2000+2600 | 18,0 1000 (117) 1,65 | 3140 | 0,95 | 0,280 175 0,0350 D.C3 | 0143, 0243, 0343
D253-1600 56 2000+2400 | 35,0 1600 (147) 1,50 | 5024 | 1,00 | 0,120 190 0,0180 D.D3 0153, 0253
D173-4000 80 2000-2800 | 55,0 4000 (124) 1,80 | 12560 | 0,85 | 0,065 175 0,0085 D.F1 0173
D173-5000 80 2000 60,0 5000 (109) 1,65 | 12560 | 0,75 | 0,650 175 0,0085 D.F1 0173

D.D3

0153, 0253

D173-3200

80 3000+3600

3200 (109)

1,80
up t

10048
04400V

1,25

0,080

160

0,0085

D.F1

0173

D233-500 32 3800+-4400 7,5 500 (106) 2,00 1570 | 1,05 | 0,900 150 0,0400 D.B2 0143, 0243, 0343
D333-500 32 3800+-4400 6,5 500 (101) 2,00 1570 | 1,05 | 0,900 150 0,0450 D.B3 0143, 0243, 0343
D243-800 40 38004400 | 13,5 800 (99) 1,95 2512 | 1,00 | 0,500 150 0,0320 D.C2 0143, 0243, 0343
D443-800 40 38004400 | 12,5 800 (94) 1,95 | 2512 | 1,00 | 0,500 150 0,0350 D.C3 0143, 0243, 0343
D173-2500 80 3800+4400 | 40,0 2500 (116) 1,80 | 7850 | 0,80 | 0,125 150 0,0085 D.F1 0173
D123-200 24 4600+-6000 3,0 200 (116) 2,50 628 1,10 | 2,600 150 0,0700 D.A1 0123
D353-800 56 46006000 | 12,0 800 (100) 2,40 2512 | 1,31 0,740 140 0,0180 D.D3 0143, 0243, 0343
D453-1250 56 4600+6500 | 18,0 1250 (101) 2,40 | 3925 | 0,95 | 0,400 150 0,0180 D.D3 0143, 0243, 0343
D273-2500 80 4600+5000 | 40,0 2500 (112) 1,90 | 7850 | 0,85 | 0,150 150 0,0085 D.F1 0173
Welding Diodes

- @ | v | | Vo | 1y | Y| ro T | R, R ded

Number Of the RRM FSM FAV M M | max T j max thic Package el(zloeg?tg:re]ﬂs e
element [V] [kA] [T.C] (VI | [Al | [V] | [mQ]| [oC] | [oG/W]

D053-7100 51 200400 | 55,0 7100 (84,5) 1,05 | 5000 | 0,70 | 0,029 | 170 0,0100 D.H1 -

=
=)
7]
@
a
>
i
a
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Fast Diodes

V
Part %) V | [ V [ FTO) | 1 t T R
Nu:ﬁJer of the j max Package

element V] [KA] | [T

Recommended
Heatsinks

DF123-320 24 10001200 | 6,0 | 320(108) | 1,70 | 1005 | 1,20 | 0,850 | 3,2 | 150 | 0,0700 D.A1 0123
DF223-320 24 1000+1600 | 50 | 320(102) | 220 | 1005 | 1,25 | 1,100 | 2,5 | 150 | 0,0700 D.A1 0123
DF133-500 32 10001200 | 8,5 500(91) | 220 | 1570 | 1,25 | 0,350 | 2,5 | 125 | 0,0400 D.B1 0143, 0243, 0343
DF243-500 40 1000+1200 | 12,0 | 500(97) | 2,30 | 1570 | 1,25 | 0,400 | 2,0 | 125 | 0,0320 D.C2 0143, 0243, 0343
DF243-630 40 1000+-1800 | 14,0 | 630(91) |230| 1978 | 1,20 | 0,300 | 3,2 | 125 | 0,0320 D.C2 0143, 0243, 0343
DF243-1000 40 1000+1800 | 15,0 | 1000(68) | 1,80 | 3140 | 1,15 | 0,250 | 50 | 125 | 0,0320 D.C2 0143, 0243, 0343
DF153-630 56 1000+1800 | 25,0 | 630(105) | 3,00 | 1978 | 1,25 | 0,300 | 2,5 | 125 | 0,0180 D.D3 0153, 0253
DF153-1000 56 1000+1200 | 29,0 | 1000 (95) | 1,90 | 3140 | 1,15 | 0,200 | 2,5 | 125 | 0,0180 D.D3 0153, 0253
DF173-2000 80 1000+-1800 | 50,0 | 2000(93) | 1,80 | 6280 | 1,20 | 0,130 | 6,3 | 125 | 0,0085 D.F1 0173
DF233-200 32 2000+2400 | 6,0 | 200(107) | 220 | 628 | 1,35 | 1,700 | 1,25 | 125 | 0,0400 D.B2 0143, 0243, 0343
DF233-400 32 2000+2800 | 7,0 400 (94) | 1,90 | 1256 | 1,20 | 0,700 | 5,0 | 125 | 0,0400 D.B2 0143, 0243, 0343
DF243-800 40 2000+2400 | 12,5 | 800(74) | 2,20 | 2512 | 1,30 | 0,350 | 4,0 | 125 | 0,0320 D.C2 0143, 0243, 0343
DF253-630 56 20002800 | 20,0 | 630(103) | 3,00 1978 | 1,35 | 0,350 | 3,2 | 125 | 0,0180 D.D3 0153, 0253
DF253-1000 56 2000+2400 | 22,0 | 1000 (89) | 2,20 | 3140 | 1,35 | 0,250 | 4,0 | 125 | 0,0180 D.D3 0153, 0253
DF273-1600 80 20002800 | 44,0 | 1600 (98) | 2,10 | 5024 | 1,30 | 0,70 | 8,0 | 125 | 0,0085 D.F1 0173
DF273-2000 80 2000-2400 | 46,0 | 2000(90) | 1,85 | 6280 | 1,30 | 0,150 | 80 | 125 | 0,0085 D.F1 0173

up to 3600 V
ors7.2000 |0 | auoo.aoo0 | 400 | 200064 | 210 6280 | 140 | 0200 | 160 125 | 000 | 0F | o5
up to 4400 V
DF443-320 40 38004400 | 6,0 320 (90) 3,60 | 1000 | 1,50 | 2,000 | 4,0 125 0,0350 D.C3 0143, 0243, 0343
DF453-800 56 3800+4400 | 13,5 800 (85) 290 | 2512 | 1,40 | 0,700 | 53 | 125 | 0,0180 D.D3 0153, 0253

Avalanche Diodes

L g |Vt | Vi) e T 0 T P g epmmare
element (V] [kA] | [T.CT | [V] [Al | VI | [mQ] | [C] | [*C/W]

up to 1800 V
DA123-320 24 1000-+-1800 55 320 (110) 1,60 1005 0,95 | 1,050 150 0,0700 D.A1 0123
DA333-500 32 1000+1800 12,0 | 500(120) | 1,60 1570 0,95 | 0,440 150 0,0400 D.B2 0143, 0243, 0343
DA253-2000 56 10001800 | 30,0 | 2000 (101) | 2,00 6280 0,95 | 0,220 175 0,0180 D.D3 0153, 0253
DA173-5000 80 1000-1800 | 60,0 | 5000 (84) | 2,00 | 12560 | 0,60 | 0,125 175 0,0085 D.F1 0173

up to 2800 V
DA243-500 40 2000+-2800 13,0 500 (118) | 2,00 1570 1,00 | 0,800 150 0,0320 D.C2 0143, 0243, 0343
DA153-1250 56 2000-2800 | 22,0 | 1250 (121) | 2,20 3925 1,00 | 0,450 175 0,0180 D.D3 0153, 0253
DA253-1600 56 2000-2800 | 25,0 | 1600 (112) | 2,10 5024 1,00 | 0,300 175 0,0180 D.D3 0153, 0253
DA173-3200 80 2000-2800 | 47,0 | 3200 (115) | 2,00 | 10048 | 1,00 | 0,150 175 0,0085 D.F1 0173
DA173-4000 80 2000-2800 | 50,0 | 4000 (107) | 2,20 | 12560 | 1,00 | 0,100 175 0,0085 D.F1 0173

up to 3600 V
DA153-1600 56 2400+-3200 | 27,0 | 1600 (111) | 2,00 5024 0,95 | 0,320 175 0,0180 D.D3 0153, 0253
DA273-3200 80 3000+-3600 | 42,0 | 3200 (103) | 2,20 | 10048 | 1,05 | 0,200 175 0,0085 D.F1 0173

up to 6000 V

DA153-800 56 46006000 | 14,0 | 800(108) | 2,20 2512 0,90 | 0,650 140 0,0180 D.D3 0153, 0253

18
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Package Type | DA1 | ] Package Type | DB1 |
Mounting Force 5.0 + 7.0 kN Mounting Force 9.0 = 11.0 kN
Nominal Weight 65g Nominal Weight 110 g
=
)
—
N »n
max 042 (1,653) DIA. L D
max 942 (1,653) DIA. =
(== I
x 0
IA.
019 (0,748) DiA max 025 (0,984) DIA. [7Z]
—
a
] N==8 7 _ ] = [
5 =
! s | 8
N 3 %
< ~ < i ¢
| J T i
>
g g
93,5 (0,138) DIA. i‘ 3,5 (0,138) DIA. S
both sides " both sides =
19 (0,748) DIA. max 025 (0,984) DIA.
D, 1174(0462) Do bt g D, 1N1(043T) T ot v e
D‘ 11.60 (0.457) x:g:;ﬂﬂrgi;deﬁned as the shortest direct path between the anode and D‘ 11.6 (0.457) E:Z;:ﬁ:x;gi:sdeﬁned as the shortest direct path between the anode and
Package Type | DB2 | ] Package Type | DB3 |
Mounting Force 9.0 = 11.0 kN Mounting Force 9.0 + 11.0 kN
Nominal Weight 180 g Nominal Weight 210g
max 942 (1,653) DIA.
025 (0,984) DIA.
max 054 (2,126) DIA.
032 (1,260) DIA.
[
[ I
\ g
2 \ C £
| =
| 5 D) ] C P
| S ( \ ) &
1 = 2 ‘ C
T :
} § [ ) 1 C ]
T = T T . )
23,5 (0,138) DIA. %\ ?
both sides IS %
o
93,5 (0,138) DIA.
32 (1,260) DIA. -
| both sides
025 (0,984) DIA.
D, 2369(0033) e ot e e o D, BOTT(1211) e s et e o
Dx 1910 (0.752) 1::(:: dd:l::(: gi:sde'ineﬂ as the shortest direct path between the anode and Dx 2440 (0.950) l:;:g dd:l;:tne gi:sde'ineﬂ as the shortest direct path between the anode and
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Package Type \ D.C2 \ ] Package Type \ D.C3 \

Mounting Force  14.0 - 16.0 kN Mounting Force  14.0 + 16.0 kN
Nominal Weight 260 g Nominal Weight 280 g
‘ max 858 (2,283) DIA.
‘ max 60 (2,362) DIA.
934 (1,338) DIA.
038 (1,496) DIA.
= I .
I ° I N
[ S i g
I - : - =
| & T
! N } g
T
: \
T J :
( Z J
3,5 (0,138) DIA. s ‘ _
both sides S S
= 3,5 (0,138) DIA. S
- both sides N
038 (1,496) DIA.
34 (1,338) DIA.
D, 2360(0833) loioemmhmer e e ot st s e D, BA(IM) e v o e
D, 1910 (0-’52) B;;::ﬂg‘:;:sdeﬁm as the shortest direct path between the anode and D 225 (0836) 'Ic'haenl‘liur:sl;am:gi:sdelmed as the shortest direct path between the anode and

Package Type | D.D3 | ] Package Type | D.F1 |

Mounting Force  24.0 + 28.0 kN Mounting Force ~ 40.0 - 50.0 kN
Nominal Weight 510g Nominal Weight 1500 g
max 974 (2,913) DIA.
250 (1,968) DIA. max 0111 (4,370) DIA.
| 75 (2,953) DIA.
. NS i
| | s 1 ST :
S ‘ g ! g
= =
S ] S % i =
g j S & ; 8
T > «~
( J T
= 93,5 (0,138) DIA. 2
< S
93,5 (0,138) DIA. = both sides >
both sides @
75 (2,953) DIA.
050 (1,968) DIA.
The surf distance is defined as the shortest path along th The surfa di i i
D, 38B4(1520) bl e v ot D, 414(1630) Dol e do e
D 2250 (U.BBB) lllae‘“niur:;sl;;:gl:sdelmeu as the shortest direct path between the anode and D. 231 (0.909) 1’;:::?:\::;:5“""“ as the shortest direct path between the anode and
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Package Type \ D.H1 \

Mounting Force  20.0 + 24.0 kN

Nominal Weight 140 g

03,5 (0,137) DIA.

both sides

1,5(0,059)
8+1(0,315)

44,4 (1,748) DIA.

max 61,5 (2,421) DIA.

D, 7.3(0287)

The surface creepage distance is defined as the shortest path along the ceramic
surface between the anode and cathode flanges

D, 400157

The air distance is defined as the shortest direct path between the anode and

cathode flanges

PROTON-ELECTROTEX

Power semiconductor devices

=
=)

7]

@
a
™
i
a
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PART I

Devices
in Stud Design

Main Characteristics:

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

 Blocking voltage up to 1800 V.

¢ Pressure contact construction.

e Simple mounting.

 High resistance to cyclic load.

e Diodes can be supplied with direct and reverse
polarity.

o Metric and inch thread.

Optional opportunities:

o Selection of devices in groups for parallel, series and
combined connection.
o Delivery of devices assembled with heat sinks.

Application:

Devices in stud design are applied in railway transport:
rectifier bridges, AC control, electric motor drive for
industry and transport.



Overview Phase Control Thyristors in Stud Housings

PROTON-ELECTROTEX

Power semiconductor devices

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
800 T175-250 « T175-320 « T271-250

T271-320 « T371-250 « T371-320

Blocking voltage [V]

@ of the element [mm]

24

32

Overview Fast Thyristors in Stud Housings

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

Overview Rectifier Diodes in Stud Housings

D161-200 - D161-250

D171-400 « D175-400

1800 D161-320 - D161-400 D271-400
1200 D171—8(2J(7J1-_2[1)35—500
Blocking voltage [V]
24 32
@ of the element [mm]
Overview Fast Diodes in Stud Housings
1600 DF261-250
1400 DF261-320 DF271-400
Blocking voltage [V]
24 32
@ of the element [mm]
Overview Avalanche Diodes in Stud Housings
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

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

5. Critical rate of rise of off-state voltage

6. Group of turn-off time

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

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

2. Design version
3. Mean forward current, A

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

5. Voltage code

23
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Phase Control Thyristors

v V
le’:]l’t;[er of?he V E:m l TSM I TAV v ™ l ™ IT:: My t q T j max R thic Package Reﬁ%r;]trs"r}ﬁﬁged
element | [V] [kA] | [T,C] (VI | [Al | VI |[mQ] | [ps] | [C] | [°C/W]
up to 800 V

T175-250 32 100-800 | 12,0 | 250(125) | 1,50 | 785 0,95 | 0,760 | 125 150 | 0,0700 | T.SB3 -
T271-250 32 100800 | 10,0 | 250(121) | 1,50 | 785 0,95 | 0,760 | 125 150 | 0,0800 | T.SB1 0181, 0281
T371-250 32 100800 | 10,0 | 250(121) | 1,50 | 785 0,95 | 0,760 | 125 150 | 0,0800 | T.SB2 0181, 0281
T175-320 32 100800 | 13,0 | 320(126) | 1,25 | 1005 | 0,80 | 0,340 | 125 150 | 0,0700 | T.SB3 -
T271-320 32 100-800 | 11,5 | 320(122) | 1,25 | 1005 | 0,80 | 0,340 | 125 150 | 0,0800 | T.SB1 0181, 0281
T371-320 32 100-800 | 11,5 | 320(122) | 1,25 | 1005 | 0,80 | 0,340 | 125 150 | 0,0800 | T.SB2 0181, 0281

up to 1800 V

T161-125 24 100+1600 | 2,5 125 (103) 1,75 393 1,15 | 1,800 | 125 125 | 0,000 | T.SA1 | 0171,0271, 0371
T161-160 24 100+1600 | 4.0 160 (99) 1,70 502 1,05 | 1,360 | 125 125 | 0,000 | T.SA1 | 0171,0271, 0371
T161-200 24 1001600 | 5,0 200 (98) 1,60 628 0,90 | 0,850 | 125 125 | 0,000 | T.SA1 | 0171,0271, 0371
T171-200 32 100+1600 | 7.5 200 (100) 1,75 628 1,00 | 1,120 | 125 125 | 0,0800 | T.SB1 0181, 0281
T175-200 32 100+1600 | 9.0 200 (103) 1,75 628 1,00 | 1,120 | 125 125 | 0,0700 | T.SB3 -
T371-200 32 100+1600 | 7,5 200 (100) 1,75 628 1,00 | 1,120 | 125 125 | 0,0800 | T.SB2 0181, 0281

T171-250 32 1001600 | 9,0 250 (93 1,75 | 785 1,00 | 0,950 | 125 125 | 0,0800 | T.SB1 0181, 0281
T471-250 32 1001600 | 9,0 250 (93 1,75 | 785 1,00 | 0,950 | 125 125 | 0,0800 | T.SB2 0181, 0281
T171-320 32 100=1600 | 10,0 320 (90 1,60 | 1005 | 0,95 | 0,510 | 125 125 | 0,0800 | T.SB1 0181, 0281

1,75 | 785 1,00 | 0,950 | 125 125 | 0,0700 | T.SB3 -
1,60 | 1005 | 0,95 | 0,510 | 125 125 | 0,0700 | T.SB3 -
1,60 | 1005 | 0,95 | 0,510 | 125 125 | 0,0800 | T.SB2 0181, 0281

T275-250 32 100+1600 | 10,5 250
T275-320 32 1001600 | 12,0 320 (94
T471-320 32 100+1600 | 10,0 320 (90

Fast Thyristors
V v
%) DRM I I v | ) | t T R..
NUP:]I;er of the Vo TSM TAV ™ w T T q j max " | package Reﬁl%?t?iﬁﬂged
element | [V] (KAl | [T,C] (VI | [A] | [V] | [mQ] | [ps] | [°C] | [*C/W]
up to 1800 V

TFI261-125 24 1000+1400 | 3,5 125 (97) 2,30 | 393 | 1,45 | 2,500 | 16,0 | 125 | 0,1000 | T.SA1 0171, 0271, 0371
TFI261-160 24 1000+1400 | 4.0 160 (94) 1,85 | 502 | 1,20 | 1,800 | 20,0 | 125 | 0,1000 | T.SA1 0171, 0271, 0371

TFI271-160 32 1000+1400 | 5,0 160 (95) 220 | 502 | 1,65 | 1,700 | 16,0 | 125 | 0,0800 | T.SB1 0181, 0281
TFI175-200 32 10001400 | 6,5 200 (99) 19 | 628 | 1,31 | 1,100 | 20,0 | 125 | 0,0700 | T.SB3 -

TFI271-200 32 10001400 | 6,0 200 (95) 196 | 628 | 1,31 | 1,100 | 20,0 | 125 | 0,0800 | T.SB1 0181, 0281
TFI371-200 32 1000+1400 | 6,0 200 (95) 19 | 628 | 1,31 | 1,100 | 20,0 | 125 | 0,0800 | T.SB2 0181, 0281
TFI175-250 32 10001400 | 7.5 250 (97) 1,70 | 785 | 1,05 | 0,850 | 250 | 125 | 0,0700 | T.SB3 -

TFI271-250 32 1000+1400 | 7.0 250 (93) 1,70 | 785 | 1,056 | 0,850 | 250 | 125 | 0,0800 | T.SB1 0181, 0281
TFI371-250 32 1000+1400 | 7.0 250 (93) 1,70 | 785 | 1,056 | 0,850 | 250 | 125 | 0,0800 | T.SB2 0181, 0281
TFI271-320 32 1000+1400 | 9,0 320 (86) 1,80 | 1005 | 1,00 | 0,650 | 32,0 | 125 | 0,0800 | T.SB1 0181, 0281
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Package Type \

T.SA1 \

Package Type \

TSB1 |

Tightening torque |20.0 + 30.0 Nm Tightening torque | 25.0 + 35.0 Nm
Nominal Weight {250 g Nominal Weight 440 g 8(0,315) 94,3 (0,169) DIA.
Surf 8(0,315) 04,3 (0,169) DIA. Surf
D, 124(0488) |Sucecreepaoe (0315 (0169 D, |12.4(0488) |Surececrepace
D, 12.4(0.488) Air strike distance D, [12.4(0.488) Air strike distance 24 (0,945) max
21 (0,826) max | . 2
\ — =
2 4 i
N+~ =
4 \d - 012,5(0,492) DIA.
N [ (0492)
010,5 (0,41) DIA.
I = — Silicone tube.
=3 o
= = Silicone tube. Q
S g
3 _ s =
= = H 3
2 5 : :':s § 2 ;:
! S| P $
S 4 x| &
§ § ~ gl B
1 I 3
o 1 e
| ] s
SW 32 SwW41
2 I
1 / T I
M
w T T
37 (1,456) max DIA. w ES
47,4 (1,771) max DIA.
[ Pakage | Type of screw | w | H | [ Pakage | Type of screw w H |
[ sm ] Metric Screw Type T.SA1 | M20x1,5 - 8g | 15 | [ rse | Metric Screw Type T.SB1 | M24x1,5 - 8g | 19 |
Other threads are available on reguest Other threads are available on reguest
Example of cod Re Colors Example of cod Ref Colors
Polsty sraion desipatin oot T Caots ™ Polarty despatn desigration P R o
Anode to stud T161-125-16 F Red tube White Anode to stud T171-320-16 F Red tube White
Package Type |  TSB2 | ] Package Type |  T.SB3 |
Tightening torque  {25.0 + 35.0 Nm Tightening torque |15 +2.5kN
Nominal Weight 440 g Nominal Weight 5009
8(0315) 04,3 (0,169) DIA.
Surf; Surf: 8(0,315)
D, 124(0488) |Suiececropuoe D, |124(0488) | Suececrepaoe (0319) 043(0,169) DIA.
D, 12.4(0.488) Air strike distance 24 (0,945) max D, [12.4(0.488) Air strike distance 24 (0,945) max
2 2
= L
D D)
4 5 N
12,5 (0,492) DiA. j 012,5(0,492) DIA.
f_j Silicone tube.
g Silicone tube.
g s
S g
3 . : i ,
© ~
39 H g 2 (
g & T —5 =
= S 4 L 8
3 N s
1 ¥ & | S
2 1 g X
= ~
Sw45 g S
T T s S
1/ g
:
w =
050 (1,966) max DIA. \
1 oss (2,126) max DIA.
[ Pakage | Type of screw w H ]
TSB2 | Metric Screw Type T.5B2 M24x1,5 - 8g | 19 |
Other threads are available on reguest
Example of cod Re Colors Example of cod Re Colors
Polsly teoraion desinatin oot T Caots ™ Polarty despaton desigration P R o
Anode to stud T371-200-16 F Red tube White Anode to stud T175-320-8 ?‘17 Red tube White

[ =
=1
2L
(2]
a2
=
-
=
S
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Rectifier Diodes

i | ey | e ] e Ve ] e T ]t e | P | e ks
pellet [V] [kA] [T.C] vVl | [A] [Vl | [mQ]| ['C] | [C/W]
up to 1800 V
D161-200 24 10001800 | 5,5 200 (163) 1,35 | 628 0,90 0,850 190 0,1000 D.SA1 0171, 0271, 0371
D161-250 24 1000=1800 | 6,4 250 (155) 1,35 785 0,90 0,770 190 0,1000 D.SA1 0171, 0271, 0371
D161-320 24 1000=1800 | 7.5 320 (144) 1,35 | 1005 0,90 0,650 190 0,1000 D.SA1 0171, 0271, 0371
D161-400 24 1000--1800 | 8.3 400 (134) 1,70 | 1256 0,90 0,500 190 0,1000 D.SA1 0171, 0271, 0371
D171-400 32 1000--1800 | 14,0 400 (143) 1,45 | 1256 0,90 0,560 190 0,0800 D.SB1 0181, 0281
D175-400 32 1000+-1800 | 15,0 400 (149) 1,60 | 1256 0,90 0,560 190 0,0700 D.SB3 _
D271-400 32 10001800 | 14,0 400 (143) 1,45 | 1256 0,90 0,560 190 0,0800 D.SB2 0181, 0281
D171-500 32 10001200 | 15,0 500 (133) 1,40 | 1570 0,80 0,500 190 0,0800 D.SB1 0181, 0281
D175-500 32 1000+1200 | 16,0 500 (140) 1,40 | 1570 0,80 0,500 190 0,0700 D.SB3 —
D271-500 32 1000=1200 | 15,0 500 (133) 1,40 | 1570 0,80 0,500 190 0,0800 D.SB2 0181, 0281
Fast Diodes
Part @ V cam | esu e Vi | T \'|/'F(T0) P | b | Tima| R Recommended
Number | Of the imax package | ™ Heatsinks
element [V] [kA] [T.C] VI | [Al | [VI |[mQ]|[us]| [°C] | [*C/W]
up to 1800 V

DF261-250 24 10001600 | 45 250 (101) 2,20 | 785 125 | 1,100 | 2,5 | 150 | 0,1000 | D.SA1 0171, 0271, 0371
DF261-320 24 10001400 | 5.3 320 (90) 1,70 | 1005 | 1,20 | 0,850 | 3,2 | 150 | 0,1000 | D.SA1 0171, 0271, 0371
DF271-400 32 10001400 | 8,0 400 (85) 2,30 | 1256 | 1,20 | 0,800 | 3,2 | 150 | 0,0800 | D.SB1 0181, 0281

Avalanche Diodes

element (V] [KA] [T,C°] vl | [A] VI | [mQ]| [’C] | ["C/W]
up to 1800 V
DA161-200 24 10001800 | 7.5 200 (123) 1,40 | 628 0,80 | 1,050 | 150 | 0,1000 | D.SA1 | 0171, 0271, 0371
DA171-320 32 1000+1800 | 11,0 320 (120) 1,40 1005 0,80 0,440 | 150 | 0,0800 D.SB1 0181, 0281
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Package Type \ D.SA1 \ ] Package Type D.SB1 \
Tightening torque | 20.0 + 30.0 Nm Tightening torque |25.0 + 35.0 Nm
Nominal Weight 2509 Nominal Weight 440¢g
24(0,945) 24 (0,945) max
Surf ,949) max Surf
D, |12.4(0.488) e creepage D, |12.4(0.488) e creepage
D, [12.4(0.488) Air strike distance D, [12.4(0.488) Air strike distance A
4 U
Y 012,5(0,492) DIA.
012,5(0,492) DiA.
2 Silicone tuby n
Silicone tube. ilicone tube.
" [ &
/ o S
S
> ' w?
: i
= g B
3| e gl
S| & =
g & g
el =)
) =
SW 32 Sw41
=
(72}
=
wn O
- N = = 7
037 (1,456) DIA. (==
0474(1,866) maxDIA.
AR oD = >
= =
(7¢] ;
[ Package Type ] Type of screw ] w ] H [ Package Type ] Type of screw ] w ] H ]
D.SA1 Metric Screw Type D.SA1 | M20x1,5 - 8g | 15 D.5B1 Metric Screw Type D.SB1 | M24x1,5 - 89 | 19 |
Other threads are available on reguest Other threads are avalable on reguest
" Example of cod Reft Colors ) Example of cod Reft Colors
Polry despaion desigration ot caots Polcy dsknaion desinaton o P
Normal | Anode to stud D161-200-18 N - Red tube Normal _ Anode to stud D171-400-18 N - Red tube
Reverse | Cathode to stud D161-200X-18 ¥ Black tube - Reverse _Cathode to stud D171-400X-18 ¥ Black tube -
Package Type |  DSB2 | ] Package Type DSB3 |
Tightening torque  |25.0 + 35.0 Nm 24 (0,945) max Tightening torque 1.5+ 2.5 kN
Nominal Weight 4709 Nominal Weight 500¢g
| 24 (0,945) max
Surface cr Surface cr
D, [12.4(0.488) daneerae ! D, [12.4(0.488) st
D, [12.4(0.488) Air strike distance 1 D, [12.4(0.488) Air strike distance
- 012,5(0,492) DIA. \\
— 012,5(0,492) DIA.
Silicone tube. ‘ %
‘ Silicone tube.
\ - ,
3 i g
o
> S <
| § =« T 3
— s 5 8
S £
g
Sw4s s J L §—
S &
y T : 7
‘ ) 1
w T
050 (1,968) max DiA. 054 (2,126) max DIA.
[ Package Type ] Type of screw ] w ] H
D.SB2 Metric Screw Type D.SB2 | M24x1,5 - 8g | 19
Other threads are available on reguest
Example of cod Reft Colors Example of code Reference Colors
Polarity x:’:s‘:u‘i-:ll:: ’ da:l;;;‘r:n Anode Cathode Polariy designation designation Anode Cathode
Normal | Anode o siud D271-200-18 x - Red tube Normel_ Arade 1 sud D175-400-18 ES - Red tube,
Reverse | Cathode fo stud D271.200K18 v Black wbe N Reverse | Cathode to stud D175-400X-18 ¥ Black tube -
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PART lII

Devices
in Module Design

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*115 (housing C1), 70104
(housing E1), 60*124 (housing A2), 77*150 (housing D).

e Single-sided cooling through copper base plate.

e Simple of mounting.

 High resistance to cyclic load due to pressure contact
construction.

o Electrical 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 opportunities:

¢ Diode/thyristor combination in one housing.

o Module with fast thyristor and diode elements
are avaliable.

e Production of modules with high isolation.

o Stacks with heat sink.

Application:

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




Overview Thyristor Modules for Phase Control

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
2200 MTx-165-22-F MT1-765-22-E MTx-740-22-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]
Overview Diode Modules for Rectifier
6500 MDx-320-65-A2
5200 MDx-380-52-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 |-| A |-

1 2 3 4 5 6
MD 3 -/ 660 | -| 18 |-| A |-

1 2 3 4 5 6

1. Types of module: MT: Thyristor module;

MT/D: Thyristor-Diode module; MD/T: Diode-Thyristor module
2. Gircuit schematic (x):

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

4. Voltage code

5. Package type

6. Ambient conditions: N - Normal

1. MD- Diode module

2. Gircuit schematic (x):

3 - serial connection; 4 - common Cathode; 5 - common Anode
3. Mean forward current, A

4. Voltage code

5. Package type

6. Ambient conditions: N - Normal
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||| Devices in Module Design

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

Single Component Thyristor Modules (MT1)

V V Baseplate
Part V o l TSM I TAV v ™ I ™ T _T(TO) I t q T j max R thic width/length
Number g j max Package g
(VI [ [kA]| [T.CT | [VI | [A] (VI | [mQ] | [ps] | [C] | [*C/W] [mm]

up to 1800 V

up to 2400 V

up to 2800 V

up to 3600 V

MT1-560-36-E 3000+3600 | 21,0 560 (85) 2,10 | 2500 1,05 0,470 400 125 0,0420 M.E1 70/104

Dual Component Thyristor Modules (MT, MT/D, MD/T)

V orm Vem Baseplate
i Vo [l | e V) T | Tt T | R | e | widih/length
(VI [KAT| (TG | VI | [A] (VI | [mQ] | [ps] | [*C] |[G/W] (mm]
MTx-1250-8-D
MT/Dx-1250-8-D 100+800 | 34,0 | 1250(77) | 1,20 | 3925 | 080 | 0,120 | 160 150 | 0,0500 | M.D 77/150

MD/Tx-1250-8-D

up to 1200 V
MTx-650-12-A2
MT/Dx-650-12-A2 10001200 | 14,0 650 (85) 1,40 | 1978 0,85 0,280 160 140 0,0650 M.A2 60/124
MD/Tx-650-12-A2
MTx-1000-12-D
MT/Dx-1000-12-D 10001200 | 32,0 | 1000 (77) 1,25 | 3140 0,90 0,150 200 140 0,0500 M.D 77/150
MD/Tx-1000-12-D

up to 1800 V
MTx-201-18-F
MT/Dx-201-18-F 1000-1800 | 6.0 201 (85) 1,40 | 500 0,80 0,970 | 125 130 | 0,1800 M.F1 34/94

MD/Tx-201-18-F
MTx-320-18-C1

MT/Dx-320-18-C1 1000+1800 | 8.5 320 (86) 1,40 785 0,75 0,500 160 130 0,0600 M.C1 50/115
MD/Tx-320-18-C1

MTx-540-18-A2

MT/Dx-540-18-A2 1400+1800 | 15,5 540 (85) 1,50 | 1570 0,85 0,320 250 130 0,0650 M.A2 60/124

MD/Tx-540-18-A2
MT3-595-18-A2

MT/D3-595-18-A2 14001800 | 17,5 595 (85) 1,50 | 1570 0,84 0,310 320 135 0,0650 M.A2 60/124
MD/T3-595-18-A2

MTx-800-18-D

MT/Dx-800-18-D 1400+1800 | 28,0 800 (78) 1,45 | 2512 0,85 0,230 250 130 0,0500 M.D 771150

MD/Tx-800-18-D

up to 2400 V
MTx-165-22-F
MT/Dx-165-22-F 2000+2200 | 4,7 165 (85) 1,50 500 0,80 1,350 125 125 0,1800 M.F1 34/94

MD/Tx-165-22-F
MTx-250-24-C1
MT/Dx-250-24-C1 2000+2400 | 7,6 250 (85) 1,50 785 0,80 0,700 200 125 0,0650 M.C1 50/115
MD/Tx-250-24-C1
MTx-430-24-A2

MT/Dx-430-24-A2 2000+2400 | 12,0 430 (85) 1,55 | 1256 1,00 0,410 250 125 0,0650 M.A2 60/124
MD/Tx-430-24-A2

MTx-740-24-D

MT/Dx-740-24-D 2000+2400 | 24,5 740 (77) 1,55 | 3140 0,90 0,210 320 125 0,0500 M.D 771150

MD/Tx-740-24-D
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MD/Tx-630-28-D

V oem v T(T0) Baseplate
Number Vo || e Yt T e T | B | pgcce | widthviength
(V] [kA] [T,,C] vVl | [A] VI | [mQ] | [ps] | [°C] |[C/W] [mm]
up to 2800 V
MTx-130-28-F
MT/Dx-130-28-F 2400+2800 | 3.4 130 (85) 1,80 500 0,85 2,400 160 125 0,1900 M.F1 34/94
MD/Tx-130-28-F
MTx-200-28-C1
MT/Dx-200-28-C1 2600+2800 | 5,5 200 (87) 2,00 785 0,90 1,100 200 125 0,0650 M.C1 50/115
MD/Tx-200-28-C1
MTx-400-28-A2
MT/Dx-400-28-A2 2600+2800 | 9,0 400 (82) 1,80 1256 1,00 0,650 250 125 0,0325 M.A2 60/124
MD/Tx-400-28-A2
MTx-630-28-D
MT/Dx-630-28-D 2600+-2800 | 21,0 630 (80) 1,40 1978 0,95 0,300 320 125 0,0500 M.D 77/150

MD/Tx-500-36-D

MTx-260-44-A2

up to

4400 V

w0V
MTx-115-36-F

MT/Dx-115-36-F 3000+3600 | 2,5 115 (85) 2,45 500 0,95 3,000 | 200 125 | 0,1900 M.F1 34/94
MD/Tx-115-36-F

MTx-160-36-C1

MT/Dx-160-36-C1 3000+3600 | 4,0 160 (81) 2,50 785 1,20 2,300 | 300 125 | 0,0650 M.C1 50/115
MD/Tx-160-36-C1

MTx-320-36-A2

MT/Dx-320-36-A2 3000+3600 | 55 320 (85) 2,20 785 1,15 0,800 | 320 125 | 0,0680 M.A2 60/124
MD/Tx-320-36-A2

MTx-500-36-D

MT/Dx-500-36-D 30003600 | 18,0 500 (85) 1,85 | 1570 1,10 0,400 | 400 125 | 0,0500 M.D 77/150

MD/Tx-400-44-D

MTx-240-65-A2

MT/Dx-240-65-A2

MD/Tx-240-65-A2

4600-+6500

4,0

240 (85)

2,80

up to

785

6500 V

1,10

2,500

630

125

0,0680

MT/Dx-260-44-A2 3800+4400 | 5,0 260 (85) 2,30 628 1,40 1,300 500 125 0,0680 M.A2 60/124
MD/Tx-260-44-A2

MTx-400-44-D

MT/Dx-400-44-D 3800+4400 | 14,0 400 (88) 2,70 | 2512 1,20 0,650 500 125 0,0500 M.D 771150

M.A2

60/124
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Devices in Module Design

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

Single Component Diode Modules (MD1)

| Ve |l | T Ve | T 00 T | e e | i
(V] [kA] [T.C°] (V] (Al (VI | [mQ] | [°C] | [*C/W] [mm]

up to 2800 V
MD1-1125-28-E | 2400+-2800 36,0 1125 (100) 1,38 3140 0,80 0,170 160 0,0420 M.E1 70/104
MD1-1280-22-E | 2000+2200 | 40,0 1280 (100) 1,25 3140 0,80 0,100 160 0,0420 M.E1 70/104

MD1-950-44-E 3800-+4400 29,0 950 (100) 1,77 2512 0,85 0,280 160 0,0420 M.E1 70/104
Dual Component Diode Modules (MD)
V
N I el I R e Il I I L PR v
V| kAL | [T,CY M | [AL| M| mQ] | el | [few] [mm]
up to 1800 V
MDx-245-18-F 10001800 8,1 245 (100) 1,30 500 0,75 0,640 150 0,1800 M.F1 34/94
MDx-400-18-C1 1000=1800 | 12,0 400 (102) 1,20 785 0,75 0,250 150 0,0600 M.C1 50/115
MDx-660-18-A2 1000=1800 | 19,0 660 (100) 1,40 1978 0,78 0,230 150 0,0650 M.A2 60/124
up to 2800 V
MDx-215-22-F 2000+-2200 6,4 215 (100) 1,40 500 0,80 0,920 150 0,1800 M.F1 34/94
MDx-175-28-F 2400+-2800 6,0 175 (100) 1,50 500 0,85 1,500 150 0,1900 M.F1 34/94
MDx-320-28-C1 20002800 8,5 320 (100) 1,40 785 0,85 0,450 150 0,0650 M.C1 50/115
MDx-580-26-A2 20002600 | 14,0 580 (100) 1,50 1570 0,80 0,350 150 0,0650 M.A2 60/124
MDx-1000-28-D 20002800 | 32,0 1000 (91) 1,38 3140 0,80 0,150 150 0,0500 M.D 771150
up to 3600 V
MDx-155-36-F 30003600 45 155 (100) 2,00 500 0,93 2,000 150 0,1900 M.F1 34/94
MDx-250-36-C1 30003600 50 250 (90) 2,00 785 0,90 1,570 150 0,0650 M.C1 50115
MDx-515-36-A2 30003600 | 13,0 515 (100) 1,60 1256 0,80 0,500 150 0,0680 M.A2 60/124
up to 4400 V
MDx-470-44-A2 38004400 | 12,0 470 (100) 1,70 1256 0,85 0,600 150 0,0680 M.A2 60/124
MDx-800-44-D 38004400 | 23,0 800 (85) 1,77 2512 0,90 0,370 150 0,0500 M.D 771150
up to 6500 V
MDx-380-52-A2 4600+5200 8,0 380 (100) 2,20 1570 0,80 0,800 140 0,0680 M.A2 60/124
MDx-320-65-A2 54006500 6,0 320 (100) 2,40 1570 0,95 1,100 140 0,0680 M.A2 60/124
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Package Type \ M.A2 \ ] Package Type \ M.C1 \
Nominal Weight 1500 g Nominal Weight 800¢g
MT3 MT4 MT5 MD3 MD4 MD5 MT3 MT4 MT5 MD3 MD4 MD5
Tmm K6 ]‘ GH GIKI K262 1] STK\G\ GZKZ]‘ U 1 H i 3[2 T ﬁmm K62 1] 3[2 G K1 1262 T ﬁmm GZKZ1] I ]' H ]‘ ﬁ 1
plug 2808
-
screwing depth 110709 v \RQ
_ 0% __ shmd __BlsY plug 26:08 max R Q420 s
—r o e | = i I R‘ I 1 } ! 1|
| il | N LE RN
1 ) [ X N
< s TE B sl |1 S
sl§ ¥ S NN ‘ =
| N « WHS | NI
L 880 S SN & 9
| O feg o n ey S| | i
265 0256 3 &x S 265 10256/ m‘
dopertures” T Q 3 E N 4 holes . =
L 124 14,662 S S E‘
N
2 (1024, MO N — 42501673 3511378
S 25088 M8-6H 2 0945
\joJ @ o ) S R L
8 i
S IS N
% = @ @ 8O Sk L !Oj : - N
] (@ IR e R
1 ! o [+ |0 Ol 52
o e ' 1 . o = PR
s 3 [e) 3 S
10039 _ 4410 o IS) 80315 E
L 1495866 J N e
92 (3622)
115 14,528)
ﬁmm ]‘ aﬁ e | Jﬁ GIKI 1 ﬁ [45] 1] aﬁmm i ‘ﬁ EIKZ1] ﬁmm 1] TT (153 ‘] ﬁ GBIkt ‘] ﬁ K62 T lﬁmm 1 aﬁ Gm[
MT/D3 MD/T3 MT/D4 MD/T4 MT/D5 MD/TS MT/D3 MD/T3 MT/D4 MD/T4 MT/D5 MD/TS
Mounting Torque (M6) 6.00 Nm (Tolerance +15%) Mounting Torque (M6) 6.00 Nm (Tolerance +15%)
Terminal Connection Torque (M10) 12.00 Nm (Tolerance +15%) Terminal Connection Torque (M8) 9.00 Nm (Tolerance +15%)
* The screws must be lubricated * The screws must be lubricated
o=
=
[7¢d
Package Type | M.D | ] Package Type | ME1 | 2
Nominal Weight 35009 Nominal Weight 2550 ¢ @
MT3 MT4 MTS MD3 MD4 MD5 MT1 MD1 E
B o ] ¥ oquon | Baign e 3% 1 32 1 1 1 2. 1 2 1 L=}
5(0,197) 15 (0,59) 60(2,362) 60(2,362)
A= ire T T T = —7 =
Bz s LJ L1 r = T plug 2,8x0,8
piig 2808 1] ‘ 5 £ ﬂ = =
‘ N : 1§13 g5 3 S
‘ ‘ 1 = Sé S| g E’l
T T T —| £ -
8,5 (0,335) DIA 83 = S > S
4 apertures M12 S| 8 %
STERE
176 (6.929) 70 (2,756
I ol 923,622 (2756
% bl 8 5
HOH-©) 159 s o g
| ~ ™
~ 7~ N
SR ) sl O |2 1w
w
= 925 (0,984) DIA ° e ja 913 (0,512) DIA
S 132 (5,196) A7 @ 2 apertures
150 (5,9) 06,5 (0,256) DIA
180 (7,087) 4 apertures
104 (4,095)
146 (5,748)
ﬁmv ]' g | ﬁ ot 1 H e | ﬁmm T JH Gm‘]
MT/D3 MD/T3 MT/D4 MD/T4 MT/D5 MD/TS
Mounting Torque (M8) 9.00 Nm (Tolerance +15%) Mounting Torque (M6) 6.00 Nm (Tolerance +15%)
Terminal Connection Torque (M12) 18.00 Nm (Tolerance +15%) Terminal Connection Torque (M12) 18.00 Nm (Tolerance +15%)
* The screws must be lubricated * The screws must be lubricated
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] Package Type \ M.F1 \
Nominal Weight 320¢g

MD3 MT3 MD4 MT4 MD5
1{ ]) 1254 78 3 12 3 12 45 76 3 12 3
23 (0,906) 23 (0,906)
17(0,669)
T ‘ -
s
= | =
= %
£3 '
3 95- 06,5 (0,256) DIA
2 £ ;'\: 2 apertures
Sl =
gl <
i ’gf © 94(3,7)
M6 5(0,197) plug 2,8x0,8
|
|
Fan % 1Ll e | 8
AV &P & &p s
- | 2 |
5
S
s 80(3,15)
3
&

], i T
‘256 ‘ﬁ 76 T 54

MT/D3 MD/T3 MT/D5

6.00 Nm (Tolerance +15%)
6.00 Nm (Tolerance +15%)

Mounting Torque (M6)
Terminal Connection Torque (M6)

* The screws must be lubricated

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

Avaliable wire connections

Wired connection of disc devices

400 (15,748) §
Wired connection of disc devices

24,3 (0,189)
,,,,, e A

i

A

=

400 (15,748) g

Wired connection to the module connection wire-assembly Ne18 (left)
A1, A2: MT/T 3,4,5;MT/D 3,4,5

F1: MT/T 3,4;MT/D 3,5

C:MT/T 3,4,5,MD/T 3,4,5

D: MT/T 3,4,5;MT/D 3,4,5

Wired connection to the module connection wire-assembly Ne18-01 (right)
A2:MT/T 3,4,5,MD/T 3,4,5

F1: MT/T 3,4, MD/T3 E1:MT1

C1:MT/T 3,4,5; MT/D 3,4,5

D: MT/T 3, 4,5, MD/T 3,4,5

04,2 (0,165) DIA.

9(0,354)

16.0,709),

255 (10)

2,35(0,093)

94,2 (0,165) DIA. red

\J
9(0,354) ‘j\%ﬁ/\(
18 (0,709

255 (10)

2,35 (0,093)

6,1(0,24)

AL

Wired connection to the module connection wire-assembly Ne18-02 (left)
A2: MT/T 3,4,5;MT/D 3,4,5

F1: MT/T 3, 4; MT/D 3,5

C1: MT/T 3,4,5; MD/T 3,4,5

D: MT/T 3,4,5; MT/D 3,4,5

Wired connection to the module connection wire-assembly Ne18-03 (right)
A2: MT/T 3,4,5; MD/T 3,4,5

F1: MT/T 3,4;MD/T3 E1:MT1

C1: MT/T 3,4,5MT/D 3,4,5

D: MT/T 3,4,5; MD/T 3,4,5

04,2 (0,165) DIA.
red

—

18.(0,709),
505 (19662)

2,35 (0,093)

04,2 (0,165) DIA. red

— Ty

N S
9(0,354) L = 6,1(0,24)

18 (0,709,

N

505 (19,882)

a4
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Heatsinks

Weight Screw hole diameter Overall dimensions Heat resistance .
T (withoutgcurrent (Diameter of the contact wi?hout current 'Iead (Dissipation capacity) Al rHSe;;ergsi,lsséarrl]c/i 0 DF:frfiizﬁtr; |
ype lead) surface) (width/length/height) natural cooling
(ka] [mm] [mm] [°C/W (W)] [°C/W] [Pa]
0171 0,669 (0,63) M20x1,5 70x80x100 1,120 (80) 0,355 18
0271 1,539 (1,5) M20x1,5 110x110x100 0,710 (130) 0,236 25
037 0,404 (0,365) M20x1,5 45x80x80 1,900 (50) 0,670 15
0181 0,672 (0,62) M24x1,5 70x80x100 1,120 (80) 0,355 18
0281 1,542 (1,49) M24x1,5 110x110x100 0,710 (130) 0,236 25
0123 1,58 (1,45) (22) 126x100x122 0,710 (120) 0,212 20
0143 3,18 (2,85) (42) 135x150x125 0,500 (120) 0,125 30
0243 5,56 (4,76) (42) 170x150x170 0,280 (220) 0,080 30
0343 5,26 (4,46) (42) 170x150x150 0,355 (220) 0,100 30
0153 5,57 (4,77) (55) 170x150x176 0,280 (220) 0,075 30
0253 5,27 (4,47) (55) 170x150x156 0,355 (220) 0,100 30
0173 12,18 (10,57) (82) 200x250x210 0,180 (400) 0,050 40
0193 22,9(22,0) 100 300x300x213 0,101 (400) 0,03 29

Part Numbering guide

0 221 |-| 60 |- N 1. 0 — Heatsink
2. Design version
1 2 3 4 3. Length, mm

4. Ambient conditions
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Contacts

Country

Company

Address

Telephone/ Fax

E-mail/web

Italy

ELCA ACS srl

Via Fabio Filzi, 5

+39 0266301574

elca@elcaacs.it
www.elcaacs.it
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