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-
USE IN LIFE SUPPORT DEVICES OR SYSTEMS MUST BE EXPRESSLY AUTHORIZED. b%/\

SGS-THOMSON PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF SGS-THOMSON Microelectronics.
As used herein:

1. Life support devices or systems are those which (a) are 2. A critical component is any component of a life support

intended for surgical implant into the body, or (b) support device or system whose failure to perform can reason-
or sustain life, and whose failure to perform, when ably be expected to cause the failure of the life support
properly used in accordance with instructions for use device or system, or to affect its safety or effectiveness.

provided with the product, can be reasonably expected
to result in significant injury to the user.
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ALPHANUMERICAL INDEX

Type Number Page Type Number Page Type Number Page
1N1186 45 BAS70-04 767 BYT11-800 55
1N1187 45 BAS70-05 767 BYT11-1000 55
1N1188 45 BAS70-06 767 BYT12-200 465
1N1189 45 BAT17 783 BYT12-300 465
1N1190 45 BAT17DS 783 BYT12-400 465
1N1195A 47 BAT19 787 BYT12-600 483
1N1196A 47 BAT29 789 BYT12-800 483
1N1197A 47 BAT41 791 BYT12-1000 501
1N1198A 47 BAT42 795 BYT12P-600 471
1N1344B 39 BAT43 795 BYT12P-800 471
1N1345B 39 BAT45 799 BYT12P-1000 489
1N1346B 39 BAT46 803 BYT12PI-600 477
1N1347B 39 BAT47 807 BYT12PI-800 477
1N1348B 39 BAT48 807 BYT12PI-1000 495
1N3766 45 BAT49 811 BYT13-600 63
1N3768 45 BY214-200 37 BYT13-800 63
1N3879 73 BY214-400 37 BYT13-1000 63
1N3880 73 BY214-600 37 BYT16P-200 507
1N3881 73 BY214-800 37 BYT16P-300 507
1N3882 73 BY214-1000 37 BYT16P-400 507
1N3883 73 BY233-200 75 BYT230PI-200 597
1N3889 89 BY233-400 75 BYT230PI-300 597
1N3890 89 BY233-600 75 BYT230PI-400 597
1N3891 89 BY239L-200 41 BYT230PI-600 601
1N3892 89 BY239L-400 41 BYT230PI-800 601
1N3893 89 BY239L-600 41 BYT230PI-1000 605
1N3899 91 BY239L-800 41 BYT230PIV-200 597
1N3900 91 BY239-200 41 BYT230PIV-300 597
1N3901 91 BY239-400 4 BYT230PIV-400 597
1N3902 91 BY239-600 41 BYT230PIV-600 601
1N3903 91 BY239-800 41 BYT230PIV-800 601
1N3909 93 BYT01-200 421 BYT230PIV-1000 605
1N3910 93 BYT01-300 421 BYT231PI-200 597
1N3911 93 BYT01-400 421 BYT231PI-300 597
1N3912 93 BYT03-200 429 BYT231PI-400 597
1N3913 93 BYT03-300 429 BYT231PI-600 601
1N3988 39 BYTO03-400 429 BYT231PI-800 601
1N3990 39 BYT08P-200 437 BYT231PI-1000 605
1N5711 755 BYTO08P-300 437 BYT231PIV-200 597
1N5712 757 BYT08P-400 437 BYT231PIV-300 597
1N6263 761 BYT08P-600 449 BYT231PIV-400 597
BAR10 763 BYT08P-800 449 BYT231PIV-600 601
BAR11 763 BYT08P-1000 457 BYT231PIV-800 601
BAR18 767 BYT08PI-200 443 BYT231PIV-1000 605
BAR19 771 BYTO08PI-300 443 BYT260PI-200 609
BAR28 773 BYT08PI-400 443 BYT260PI-300 609
BAR42 775 BYT08PI-600 453 BYT260PI-400 609
BAR43 775 BYTO8PI-800 453 BYT260PI1-600 613
BAR46 779 BYTO08PI-1000 461 BYT260PI-800 613
BAR46A 779 BYT11-600 55 BYT260PI-1000 617
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ALPHANUMERICAL INDEX

Type Number Page Type Number Page Type Number Page
BYT260PIV-200 609 BYT71-600 67 BYW29-150 119
BYT260PIV-300 609 BYT71-800 67 BYW29-200 119
BYT260PIV-400 609 BYT71F-100 67 BYW29F-50 119
BYT260PIV-600 613 BYT71F-200 67 BYW29F-100 119
BYT260PIV-800 613 BYT71F-400 67 BYW29F-150 119
BYT260PIV-1000 617 BYT71F-600 67 BYW29F-200 119
BYT261PI1-200 609 BYT71F-800 67 BYW29M-200 125
BYT261PI-300 609 BYV10-20 815 BYWS51-50 151
BYT261PI1-400 609 BYV10-20A 819 BYW51-100 151
BYT261PI-600 613 BYV10-30 815 BYW51-150 151
BYT261PI-800 613 BYV10-40 815 BYW51-200 151
BYT261PI-1000 617 BYV10-60 823 BYW51F-50 151
BYT261PIV-200 609 BYV52-50 185 BYW51F-100 151
BYT261PIV-300 609 BYV52-100 185 BYW51F-150 151
BYT261PIV-400 609 BYV52-150 185 BYW51F-200 151
BYT261PIV-600 613 BYV52-200 185 BYW51M-200 157
BYT261PIV-800 613 BYV52PI-50 185 BYW?77-50 169
BYT261PI1V-1000 617 BYV52PI1-100 185 BYW?77-100 169
BYT30-200 531 BYV52PI-150 185 BYW?77-150 169
BYT30-300 531 BYV52PI-200 185 BYW77-200 169
BYT30-400 531 BYV255-50 197 BYW77M-200 165
BYT30-600 549 BYV255-100 197 BYW77P-50 161
BYT30-800 549 BYV255-150 197 BYW77P-100 161
BYT30-1000 567 BYV255-200 197 BYW77P-150 161
BYT30M-400 525 BYV255V-50 197 BYW?77P-200 161
BYT30P-200 513 BYV255V-100 197 BYW?77PI-50 161
BYT30P-300 513 BYV255V-150 197 BYW?77PI-100 161
BYT30P-400 513 BYV255V-200 197 BYW?77PI-150 161
BYT30P-600 537 BYV54-50 193 BYW77PI-200 161
BYT30P-800 537 BYV54-100 193 BYW?78-50 181
BYT30P-1000 555 BYV54-150 193 BYW?78-100 181
BYT30PI-200 519 BYV54-200 193 BYW?78-150 181
BYT30PI-300 519 BYV54V-50 193 BYW?78-200 181
BYT30PI-400 519 BYV54V-100 193 BYW80-50 129
BYT30PI-600 543 BYV54V-150 193 BYW80-100 129
BYT30PI-800 543 BYV54V-200 193 BYW80-150 129
BYT30PI-1000 561 BYV541-50 193 BYW80-200 129
BYT60-200 579 BYV541-100 193 BYWB80F-50 129
BYT60-300 579 BYV541-150 193 BYW80F-100 129
BYT60-400 579 BYV541-200 193 BYW80F-150 129
BYT60-600 585 BYV541V-50 193 BYWB80F-200 129
BYT60-800 585 BYV541V-100 193 BYWB80PI-50 135
BYT60-1000 593 BYV541V-150 193 BYW80PI-100 135
BYT60P-200 573 BYV541V-200 193 BYW80PI-150 135
BYT60P-300 573 BYW08-50 189 BYWB80PI-200 135
BYT60P-400 573 BYW08-100 189 BYW81-50 147
BYT60P-1000 589 BYW08-150 189 BYW81-100 147
BYT71-100 67 BYW08-200 189 BYW81-150 147
BYT71-200 67 BYW29-50 119 BYW81-200 147
BYT71-400 67 BYW29-100 119 BYW81M-200 143
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ALPHANUMERICAL INDEX

Type Number Page Type Number Page Type Number Page
BYW81P-50 139 DTV32-1000A 627 JBYT08-40 897
BYW81P-100 139 DTV32-1200A 631 JBYT12-20 897
BYW81P-150 139 DTV32-1200B 637 JBYT12-30 897
BYW81P-200 139 DTV32-1500A 631 JBYT12-40 897
BYW81PI-50 139 DTV32-1500B 637 JBYT12-100 898
BYW81PI-100 139 DTV32F-1200A 631 JBYT16-20 896
BYW81PI-150 139 DTV32F-1200B 637 JBYT16-30 896
BYW81PI-200 139 DTV32F-1500A 631 JBYT16-40 896
BYW88-50 43 DTV32F-1500B 637 JBYT30-20 897
BYW88-100 43 DTV64-1200C 643 JBYT30-30 897
BYW88-200 43 DTV64F-1200C 643 JBYT30-40 897
BYW88-300 43 ESM243-50 97 JBYT30-100 898
BYW88-400 43 ESM243-100 97 JBYT60-20 897
BYW88-500 43 ESM243-200 97 JBYT60-30 897
BYW88-600 43 ESM243-300 97 JBYT60-40 897
BYW88-800 43 ESM243-400 97 JBYT60-100 898
BYW88-1000 43 ESM244-50 99 JBYT71-20 892
BYW92-50 177 ESM244-100 99 JBYT71-40 892
BYW92-100 177 ESM244-200 99 JBYT71-60 892
BYW92-150 177 ESM244-300 99 JBYT71-80 892
BYW92-200 177 ESM244-400 99 JBYW29-10 895
BYW98-50 111 ESM244-500 99 JBYW29-15 895
BYW98-100 111 ESM244-600 99 JBYW29-20 895
BYW98-150 111 ESM765-100 79 JBYW51-10 896
BYW98-200 111 ESM765-200 79 JBYW51-15 896
BYW99P-50 173 ESM765-400 79 JBYW51-20 896
BYW99P-100 173 ESM765-600 79 JBYW77-10 895
BYW99P-150 173 ESM765-800 79 JBYW77-15 895
BYW99P-200 173 ESM765PI-600 83 JBYW77-20 895
BYW99PI-50 173 ESM765PI-800 83 JBYW78-10 895
BYW99PI-100 173 J1N1188-40 891 JBYW?78-15 895
BYW99PI-150 173 J1N3768-60 891 JBYW78-20 895
BYWB99PI-200 173 J1N3768-80 891 JBYW80-10 895
BYW100-50 103 JBW88-40 891 JBYW80-15 895
BYW100-100 103 JBW88-60 891 JBYW80-20 895
BYW100-150 103 JBW88-80 891 JBYWS81-10 895
BYW100-200 1083 JBY233-20 892 JBYWB81-15 895
BYX61-50 87 JBY233-40 892 JBYW81-20 895
BYX61-100 87 JBY233-60 892 JBYW92-10 895
BYX61-200 87 JBY239-40 891 JBYW92-15 895
BYX61-300 87 JBY239-60 891 JBYW92-20 895
BYX61-400 87 JBY239-80 891 JBYW98-10 893
BYX62-600 89 JBYTO01-20 893 JBYW98-15 893
BYX63-600 91 JBYTO01-30 893 JBYWS8-20 893
BYX64-600 93 JBYTO1-40 893 JBYW100-10 893
BYX65-50 95 JBYT03-20 893 JBYW100-15 893
BYX65-100 95 JBYTO03-30 893 JBYW100-20 893
BYX65-200 95 JBYT03-40 893 JBYX62-20 892
BYX65-300 95 JBYT08-20 897 JBYX62-40 892
BYX65-400 95 JBYT08-30 897 JBYX62-60 892
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ALPHANUMERICAL INDEX

Type Number Page Type Number Page Type Number Page
JBYX64-20 892 JTPS630 902 STPR320F 205
JBYX64-40 892 JTPS640 902 STPR510D 209
JBYX64-60 892 JTPS735 902 STPR510F 209
JESM244-20 892 JTPS745 902 STPR520D 209
JESM244-40 892 JTPS1035C 902 STPR520F 209
JESM244-60 892 JTPS1045C 902 STPR610CF 213
JESM765-20 892 JTPS1535 903 STPR610CT 213
JESM765-40 892 JTPS1535C 902 STPR620CF 213
JESM765-60 892 JTPS1545 903 STPR620CT 213
JESM765-80 892 JTPS1545C 902 STPR810D 217
JSBYTO01-20 894 JTPS2035C 902 STPR810F 217
JSBYTO01-30 894 JTPS2045C 902 STPR820D 217
JSBYTO01-40 894 JTPS3035 903 STPR820F 217
JSBYT03-20 894 JTPS3035C 903 STPR1010CF 221
JSBYTO03-30 894 JTPS3045 903 STPR1010CT 221
JSBYT03-40 894 JTPS3045C 903 STPR1020CF 221
JSBYW98-10 894 JTPS6035 903 STPR1020CT 221
JSBYW98-15 894 JTPS6035C 903 STPR1210D 225
JSBYW98-20 894 JTPS6045 903 STPR1210F 225
JSBYW100-10 894 JTPS6045C 903 STPR1220D 225
JSBYW100-15 894 JTPS8035 903 STPR1220F 225
JSBYW100-20 894 JTPS8045 903 STPR1510D 229
JTA106 899 MTV32-400A 623 STPR1510F 229
JTA112 901 MTV32-600A 627 STPR1520D 229
JTA206 899 PFR850 59 STPR1520F 229
JTA212 901 PFR851 59 STPR1610CT 233
JTA506 899 PFR852 59 STPR1620CT 233
JTA512 901 PFR854 59 STPR2410CT 237
JTA806 899 PFR856 59 STPR2420CT 237
JTA812 901 PLQO8 51 STPS120E 649
JTA1206 899 PLQ1 51 STPS130E 649
JTA1212 901 SMBYT01-200 425 STPS140E 649
JTA1512 901 SMBYTO01-300 425 STPS160E 651
JTA2006 899 SMBYTO01-400 425 STPS220CE 653
JTA2512 901 SMBYT03-200 433 STPS230CE 653
JTA3006 899 SMBYT03-300 433 STPS240CE 653
JTA4512 901 SMBYT03-400 433 STPS260CE 655
JTA6006 899 SMBYW02-50 107 STPS3208 661
JTB106 900 SMBYW02-100 107 STPS320U 657
JTB206 900 SMBYW02-150 107 STPS330S 661
JTB506 900 SMBYW02-200 107 STPS330U 657
JTB806 900 SMBYW04-50 115 STPS340S 661
JTB1206 900 SMBYWO04-100 115 STPS340U 657
JTB2006 900 SMBYW04-150 115 STPS620CF 665
JTB3006 900 SMBYW04-200 115 STPS620CT 665
JTB6006 900 STPR310 201 STPS630CF 665
JTPS320 902 STPR310D 205 STPS630CT 665
JTPS330 902 STPR310F 205 STPS640CF 665
JTPS340 902 STPR320 201 STPS640CM 669
JTPS620 902 STPR320D 205 STPS640CT 665

Lyz RE3THOMSON




ALPHANUMERICAL INDEX

Type Number Page Type Number Page Type Number Page
STPS735D 673 STPS80100TV 737 STTB2006P!I 359
STPS735F 673 STTA506D 243 STTB3006P 385
STPS745D 673 STTA506F 243 STTB3006P! 385
STPS745F 673 STTA506M 251 STTB6006T1 401
STPS745M 677 STTA512D 271 STTB6006T2 401
STPS1035D 681 STTA512F 271 STTB6006TV1 401
STPS1035F 681 STTA806D 277 STTB6006TV2 401
STPS1045D 681 STTA806DI 277 STTB12006T1 417
STPS1045F 681 STTA806M 283 STTB12006T2 417
STPS1045M 685 STTA812D 303 STTB12006TV1 417
STPS12035T 741 STTA812DI 303 STTB12006TV2 417
STPS12035TV 741 STTA1206D 309 TMBAT49 879
STPS12045T 741 STTA1206DI 309 TMBYV10-20 835
STPS12045TV 741 STTA1206M 315 TMBYV10-20A 839
STPS1535CF 693 STTA1212D 335 TMBYV10-30 835
STPS1535CT 693 STTA1512P 341 TMBYV10-40 835
STPS1535D 689 STTA1512PI 341 TMBYV10-60 843
STPS1535F 689 STTA2006M 353 TMM5711 827
STPS1545CF 693 STTA2006P 347 TMM5712 829
STPS1545CM 697 STTA2006P! 347 TMM6263 833
STPS1545CT 693 STTA2512P 373 TMMBAR10 847
STPS1545D 689 STTA3006P 379 TMMBAR11 847
STPS1545F 689 STTA3006PI 379 TMMBAR19 851
STPS2035CF 701 STTA5012T1 389 TMMBAR28 853
STPS2035CT 701 STTA5012T2 389 TMMBAT19 855
STPS2045CF 701 STTA5012TV1 389 TMMBAT29 857
STPS2045CM 705 STTA5012TV2 389 TMMBATA41 859
STPS2045CT 701 STTA6006T1 395 TMMBAT42 863
STPS3035CP 721 STTA6006T2 395 TMMBAT43 863
STPS3035CPI 721 STTAB006TV1 395 TMMBAT45 867
STPS3035CT 717 STTA6006TV2 395 TMMBAT46 871
STPS3045CM 725 STTA9012T1 405 TMMBAT47 875
STPS3045CP 721 STTA9012T2 405 TMMBAT48 875
STPS3045CPI 721 STTA9012TV1 405
STPS3045CT 77 STTA9012TV2 405
STPS3045M 713 STTA12006T1 411
STPS4045CP 729 STTA12006T2 411
STPS6035CP 733 STTA12006TV1 411
STPS6035CPI 733 STTA12006TV2 411
STPS6045CP 733 STTB506D 257
STPS6045CPI 733 STTB506F 257
STPS16035T 745 STTB506M 263
STPS16035TV 745 STTB806D 289
STPS16045T 745 STTB806DI 289
STPS16045TV 745 STTB806M 295
STPS20100CT 709 STTB1206D 321
STPS24035T 749 STTB1206DI 321
STPS24035TV 749 STTB1206M 327
STPS24045T 749 STTB2006M 365
STPS24045TV 749 STTB2006P 359
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ALPHABETICAL LIST OF SYMBOLS

C Overvoltage coefficient
Co ‘ Junction capacitance
dip/dt Rate of decrease of forward current
3 ; Duty cycle
F 3 Frequency
I E Forward continuous current
IF(av), lo ] Average forward current
IFRMS) | RMS forward current
IEM Peak forward current
IFRM "~ Repetitive peak forward current
IESM ! Surge non repetitive forward current
Im Maximum peak forward current
IR : Continuous reverse lagkage current
Inm Peak reverse recovery current
Irr Test point of reverse recovery time on reverse recovery current
P Power dissipation
PToT . Total power dissipation
Qrr ! Reverse recovery charge
Qg : Stored charge
Ra ‘ Dynamic resistance
RL ; Load resistance
Rth(c) ; Coupling thermal resistance
Rih(j-a) ’ Junction-ambient thermal resistance
Rth(j-c) : Junction-case thermal resistance
Rthj-1) ‘ Junction-leads thermal resistance
Rih(-sR) Junction-substrate thermal resistance
] | Softness factor
Tamb Ambient temperature
tb Time between Irm and zero crossing
Tc, Tcase Case temperature
tr ' Forward recovery time
trm, ta Time after IRM is reached
Tj Junction temperature
TL Maximum lead temperature for soldering
T Minority carrier life time
Toper Operation temperature (at zero dissipation)
tp Pulse width
ter ‘ Reverse recovery time
Tstg Storage temperature
VBR i Breakown voltage
VE \1 Forward voltage
VEM | Peak forward voltage
VEp | Transient peak forward voltage
VR Continuous reverse voltage
VRrp Transient peak reverse voltage
VRRM Repetitive peak reverse voltage
VRsSM Non repetitive peak reverse voltage
VRwWM Peak working reverse voltage
Vio Threshold voltage
Zih | Thermal impedance
Lyz R85 THOMSON
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SELECTOR GUIDES

STANDARD DIODES
IF{av) P/N Package Verm (V) Page
(A) 50 | 100 | 200 | 300 | 400 | 500 ( 600 | 700 | 800 {1000
6 | By214 AG v v v viv!a?
6 1N3990 DO4 v v v v i]v | 3
10 _| BY239(L) TO220AC v v v v 41
12 BYWwss DO4 vivivivivivIivIiviv iv]| 43
20 1N1195..8 DO5 vivi iv|iv 47
40 1N1186..90 DO5 viviviviv|iv|iv v | v | 45
_ 40 | 1N3766..68 DO5 v v ]| %
FAST DIODES
IF(@v) P/N Package VRRM (V) Page
(A) 50 | 80 | 100 ( 200 | 300 | 400 | 500 | 600 | 800 [1000
1| PLQOS..1 F126 v v 51
1 BYT11 F126 viv|v]| 5
3 | PFR8s6 DO27A v v | v v v 59
3 | BYTI3 DO27A viv|v]| e
6 | BYT71 TO220AC v v v v 67
6 | BYT71F ISOWATT220AC v v viv 67
6 | 1N3879..83 DO4 v viviv|v 73
10 | BY233 TO220AC v v v 75
10 | ESM765 TO220AC v v v v 79
10 ESM765PI Isol. TO220AC vV | v 83
12 BYX61 DO4 v viviv]|v 87
12 | 1N3889..93 DO4 v vivliv!iv 89
12 BYX62 DO4 v 89
20 | 1N3899..3903 | DO5 W, viviv!v 91
20 BYX63 DO5 v 91
30 | 1N3909..13 DO5 v vivie!lv 93
30 BYX64 DO5 v 93
30 BYX65 DO4 v vivi iviv 95
60 ESM243 DO5 v viviv|v 97
60 | ESM244 DO5 v viviviviv|v 99
&7 S5 THONR0N =



SELECTOR GUIDES

ULTRA-FAST DIODES

IF(av) P/N Package VAR (V) Page
(A) 50 | 100 | 150 | 200 | 400 | 500 | 600 | 700 | 800 | 1000
1 BYW100 F126 viviv]|iv 103
2 SMBYW02 SODé6 viviv]|v 107
3 BYW98 DO27A viviv|iv 111
4 SMBYW04 SOD15 vivi iv|v 115
8 BYW29 TO220AC viviv|v 119
8 BYW29F ISOWATT220AC | o/ | v/ | v | v 119
8 BYW29M PowerSO-10™ v 125
8 BYW80 TO220AC vivi iv|iv 129
8 BYW80F ISOWATT220AC | o/ | v | v | v 129
8 BYWB80PI Isol. TO220AC viviv|v 135
15 BYW81P TO220AC viviv v 139
15 BYW81PI Isol. TO220AC viviv|v 139
15 BYW81M PowerSO-10™ v 143
15 BYWS81 DO4 vivi iv|iv 147
2x10 BYWS51 TO220AB v i v 151
2x10 BYW51F ISOWATT220AB | o | v | v | v 151
2x10 BYW51M PowerSO-10™ v 157
25 BYW77P SOD93 vivi iv]|iv 161
25 BYW77PI DOP3I vivi iv| v 161
25 BYW77M PowerSO-10™ v 165
25 BYW77 DO4 vi iviv] v 169
2x15 BYWO99P SOT93 vivi iv|iv 173
2x15 BYW99PI TOPSI viviv]|v 173
35 BYW92 DO5 vivi iv]iv 177
50 BYW78 DO5 vi ivi iv]|v 181
2x30 BYV52 SOT93 v iviv]|v 185
2x30 BYV52PI TOP3I vivi ivi|v 185
80 BYWO08 DO5 v iv iv|v 189
2x50 BYV54(V) ISOTOP™ vivi ivi|iv 193
2x50 BYV541(V) ISOTOP™ viviv|v 193
= L3y, SETHONSON
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SELECTOR GUIDES

ULTRA-FAST DIODES (cont'd)

IF(av) P/N Package Veam (V) Page
(A) 50 | 100 | 150 | 200 | 400 | 500 | 600 | 700 | 800 |1000
3 | STPRa20 F126 v v 201
3 | STPR320D | TO220AC v v 205
3 | STPR320F | ISOWATT220AC v v 205
5 | STPR520D | TO220AC v v 209
5 | STPRS20F | ISOWATT220AC v v 209
2x3 | STPR620CT | TO220AB v v 213
2x3 | STPR620CF | ISOWATT220AB v v 213
8 | STPRe20D | TO220AC v v 217
8 | STPR820F | ISOWATT220AC v v 217
2x5 | STPR1020CT | TO220AB v v 221
2x5 | STPR1020CF | ISOWATT220AB v v 221
12 | STPR1220D | TO220AC v v 225
12 | STPR1220F | ISOWATT220AC v v 225
15 | STPR1520D | TO220AC v v 229
15 | STPRi520F | ISOWATT220AC v v 229
2x8 | STPR1620CT | TO220AB v v 233
2x12 | STPR2420CT | TO220AB v v 237
K37, 3STONSN >
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SELECTOR GUIDES

HIGH VOLTAGE ULTRA-FAST DIODES

IF(av) P/N Package VRRM (V Page
(A) 200 | 300 | 400 | 500 | 600 | 800 | 1000(1200
5 STTA506D TO220AC v 243
5 STTA506F ISOWATT220AC v 243
5 STTA506M PowerSO-10™ v 251
5 STTB506D TO220AC v 257
5 STTB506F ISOWATT220AC v 257
5 STTB506M PowerSO-10™ v 263
5 STTA512D TO220AC v | 27
5 STTA512F ISOWATT220AC v | 271
8 STTA806D TO220AC v 277
8 STTA806DI Isol. TO220AC v 277
8 STTA806M PowerSO-10™ v 283
8 STTB806D TO220AC v 289
8 STTB806DI Isol. TO220AC v 289
8 STTB806M PowerSO-10™ v 295
8 STTA812D TO220AC v | 803
8 STTA812DI Isol. TO220AC v | 303
12 STTA1206D TO220AC v 309
12 STTA1206DI Isol. TO220AC v 309
12 STTA1206M PowerSO-10™ v 315
12 STTB1206D TO220AC v 321
12 STTB1206DI Isol. TO220AC v 321
12 STTB1206M PowerSO-10™ v 327
12 STTA1212D TO220AC v | 335
15 STTA1512P SOD93 v | 3
15 STTA1512PI DOP3I v | 341
20 STTA2006P SOD93 v 347
20 STTA2006PI DOP3I v 347
20 STTA2006M PowerSO-10™ v 353
20 STTB2006P SOD93 v 359
20 STTB2006PI DOP3I v 359
20 STTB2006M PowerSO-10™ v 365
4/13
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SELECTOR GUIDES

HIGH VOLTAGE ULTRA-FAST DIODES (cont'd)

IF(av) P/N Package VRam (V) Page
(A) 200 | 300 | 400 | 500 { 600 | 800 | 1000|1200
25 STTA2512P SOD93 v | 373
30 STTA3006P SOD93 v 379
30 STTA3006PI DOP3I v 379
30 STTB3006P SOD93 v 385
30 STTB3006PI DOPS3I v 385
2x25 STTA5012T(V)1/2 ISOTOP™ v | 389
2x30 STTA6006T(V)1/2 ISOTOP™ v 395
2x30 STTB6006T(V)1/2 ISOTOP™ v 401
2x45 STTA9012T(V)1/2 ISOTOP™ v | 405
2x60 STTA12006T(V)1/2 ISOTOP™ v 411
2x60 STTB12006T(V)1/2 ISOTOP™ v 417
1 BYTO1 F126 viv|v 421
1 SMBYTO1 SOD6 Vi iv|v 425
3 BYT03 DO27A vivlv 429
3 SMBYT03 SOD15 viviv 433
8 BYTO8P TO220AC viv!v 437
8 BYTO8PI Isol. TO220AC vViviv 443
8 BYTO8P TO220AC v v 449
8 BYTO8PI Isol. TO220AC v v 453
8 BYTO8P TO220AC v 457
8 BYTO8PI Isol. TO220AC v 461
12 BYT12 DO4 viv!v 465
12 BYT12P TO220AC v v 471
12 BYT12PI Isol. TO220AC v | v 477
12 BYT12 DO4 v | v 483
12 BYT12P TO220AC v 489
12 BYT12PI Isol. TO220AC v 495
12 BYT12 DO4 v 501
2x8 | BYT16P TO220AC viv!v 507
K57, 35STONSN S
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SELECTOR GUIDES

HIGH VOLTAGE ULTRA-FAST DIODES (cont'd)

IF(av) P/N Package Veam (V) Page
(A) 700 200 | 300 | 400 | 500 | 600 | 800 | 1000|1200
30 BYT30P SOD93 viviv 513
30 BYT30PI DOP3 vivlv 519
30 BYT30M PowerSO-10™ v 525
30 BYT30 DO5 v i iv | v 531
30 BYT30P SOD93 v | v 537
30 BYT30PI DOP3I v | v 543
30 BYT30 DO5 v v 549
30 BYT30P SOD93 v 565
30 BYT30PI DOP3I v 561
30 BYT30 DO5 4 567
60 BYT60P SOD93 viv!|v 573
60 BYT60 DO5 vivlv 579
60 BYT60 DO5 v v 585
60 BYT60P SOD93 v 589
60 BYT60 DO5 v 593
2x30 BYT230/1PI(V) ISOTOP™ vivlv 597
2x30 BYT230/1PI(V) ISOTOP™ v | v 601
2x30 BYT230/1PI(V) ISOTOP™ v 605
2x60 BYT260/1PI(V) ISOTOP™ viv!v 609
2x60 BYT260/1PI(V) ISOTOP™ v | v 613
2x60 BYT260/1PI(V) ISOTOP™ v 617
== by, S oo
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SELECTOR GUIDES

DEFLECTION DIODES
IF(av) P/N Package Vaam (V) Page
(A) 100 | 200 | 400 | 500 | 600 | 800 (1000(1200|1500
3 MTV32-400 DO27A v 623
3 MTV32-600 DO27A v 627
3 DTV32-1000A DO27A v 627
6 DTV32-1500A TO220AC v | v | 631
6 DTV32F-1500A ISOWATT220AC v | v | 631
6 DTV32-1500B TO220AC v | v | 637
6 DTV32F-1500B ISOWATT220AC v | v | 6837
6 DTV64-1200C TO220AC v 643
6 DTV64F-1200C ISOWATT220AC v 643
POWER SCHOTTKY DIODES
IF(av) P/N Package VRam (V) Page
(A) 20 [ 25 [ 30 [ 35 | 40 | 45 | 50 | 60 | 100
1 STPS140E S0T223 v v v 649
1 STPS160E S0T223 v 651
2x1 STPS240CE SOT223 v v v 653
2x1 STPS260CE SOT223 v 655
3 STPS340U SOD6 v v v 657
3 STPS340S SOD15 v v v 661
2x3 | STPS640CT TO220AB v v v 665
2x3 STPS640CF ISOWATT220AB | o v v ) 665
2x3 STPS640CM PowerSO-10™ v v v 669
7.5 STPS745D TO220AC v v 673
7.5 STPS745F ISOWATT220AC v v 673
7.5 STPS745M PowerSO-10™ v 677 -
10 | STPS1045D TO220AC v v 681
10 STPS1045F ISOWATT220AC v v 681
10 STPS1045M PowerSO-10™ v 685
15 STPS1545D TO220AC v v 689
15 STPS1545F ISOWATT220AC v v 689
&7 SE NSO =
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SELECTOR GUIDES

POWER SCHOTTKY DIODES (cont'd)

IFiav) P/N Package VRau (V) Page
(A) . 20 ( 25 | 30 | 35 ( 40 | 45 | 50 | 60 | 100
2x7.5 STPS1545CT TO220AB v v 693
2x7.5 STPS1545CF ISOWATT220AB v v 693
2x7.5 STPS1545CM PowerSO-10™ v 697
2x10 | STPS2045CT TO220AB v v 701
2x10 STPS2045CF ISOWATT220AB v v 701
2x10 STPS2045CM PowerSO-10™ v 705
2x10 STPS20100CT TO220AB v | 709
30 STPS3045M PowerSO-10™ v 713
2x15 STPS3045CT TO220AB V4 v 717
2x15 STPS3045CP SOT93 v v 721
2x15 | STPS3045CPI TOP3 v v 721
2x15 STPS3045CM PowerSO-10™ v 725
2x20 STPS4045CP SOT93 v v 729
2x30 STPS6045CP SOT93 v v 733
2x30 STPS6045CPI TOP3I v v 733
2x40 STPS80100TV ISOTOP™ v | 737
2x60 STPS12045T(V) ISOTOP™ v v 741
2x80 STPS16045T(V) ISOTOP™ v v 745
2x120 STPS24045T(V) ISOTOP™ v v 749
= ST Aliic v
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SELECTOR GUIDES

SCHOTTKY SIGNAL DIODES

IF(av) P/N Package Vrru (V) Page
(mA) 4|5 |10 |15|20|30|40| 60|70 80100

10 BAR18/BAS70 | SOT23 » v 767
15 1N5711 D035 v 755
15. | 1N6263 D035 v 761
15 | BAR28 DO35 v 773
15 | TMMS711 MINIMELF v 827
15 | TMMe263 MINIMELF v 833
15 | TMMBAR28 MINIMELF v 853
20 BAR11 DO35 v 763
20 | TMMBART1 MINIMELF v 847
30 | BAR19 DO35 v 771
30 | BAT17 SOT23 v 783
30 BAT19 DO35 | v 787
30 | BAT29 D035 v 789
30 | BAT45 D035 v 799
30 | TMMBAR19 MINIMELF v 851
30 | TMMBAT19 MINIMELF v 855
30 | TMMBAT29 MINIMELF v 857
30 | TMMBAT45 MINIMELF v 867
35 | 1N5712 DO35 v 757
35 | BAR10 D035 v 763
35 | TMM5712 MINIMELF v 829
35 | TMMBAR10 MINIMELF v 847
100 | BAR42/BAR43 | SOT23 v 775
o [ o NG
100 | BAT41 D035 v | 791
100 | TMMBAT41 MINIMELF v | 859
150 | BAT46 D035 v | 803
150 | TMMBAT46 MINIMEL v | 871
200 | BAT42/BAT43 | DO35 v 795
200 | TMMBAT42/43 | MINIMELF v 863

Ky SETNS0% ==
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SELECTOR GUIDES

SCHOTTKY SIGNAL DIODES (cont'd)

IF(av) P/N Package Veam (V) Page
(mA) 4|5 |10|15|20| 30|40 (60|70 | 80 |100
350 BAT47 DO35 v 807
350 TMMBAT47 MINIMELF v 875
350 BAT48 DO35 v 807
350 TMMBAT48 MINIMELF v 875
500 BAT49 DO41 v 811
500 TMBAT49 MELF v 879
1A | BYV10-40 DO41 vivlv 815
1A TMBYV10-40 MELF viviv 835
1A BYV10-20A DO41 v 819
1A TMBYV10-20A | MELF v 839
1A BYV10-60 DO41 v 823
1A TMBYV10-60 MELF v 843
— ST o
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SELECTOR GUIDES

HIGH VOLTAGE STANDARD PLANAR TECHNOLOGY

IF(av) P/N Package Verm (V) Page
(A) 100 | 150 | 200 | 300 | 400 | 600 | 800 | 1000
6 JBY239 DICE vivliv| 891
12 JBYWS8 DICE viv!v 891
40 | JIN1188/J1N3768 DICE viv!v 891

HIGH VOLTAGE FAST MESA TECHNOLOGY

Irlav) P/N Package VaaM (V) Page
(A) - 100 | 150 | 200 | 300 | 400 | 600 | 800 (1000
6 JBYT71 DICE v viv!v 892
8 JBY233 DICE v v | v 892
10 | JESM765 DICE v viv!lv 892
12 | JBYX62 DICE v v v 892
30 JBYX64 DICE v v | v 892
60 | JESM244 DICE v v v 892

LOW VOLTAGE ULTRA FAST PLANAR TECHNOLOGY

IFiav) P/N Package Veam (V) Page
(A) 100 | 150 | 200 | 300 | 400 | 600 | 800 | 1000
1.5 | JBYW100 DICE v iviv 893
1.5 JSBYW100 DICE viv]|v 894
3 JBYW98 DICE viviv 893
3 JSBYWO8 DICE vi ivi|iv 894
5 JBYW29 DICE vivlv 895
7 JBYWS0 DICE vivlv 895
8 JBYWS1 DICE v ivlv 896
12| JBYWSI DICE viv!v 895
20 JBYW77 DICE vivi|v 895
35 | JBYW92 DICE vi iv!v 895
50 JBYW78 DICE v i iv|v 895

‘ GS-THOMSON
Y7, S65.THOMSON
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SELECTOR GUIDES

HIGH VOLTAGE ULTRA FAST PLANAR TECHNOLOGY

IF(av) P/N Package Varm () Page
(A) 100 | 150 | 200 | 300 | 400 | 600 | 800 1000|1200
1 JBYTO1 DICE vi ivi|v 893
1 JSBYTO1 DICE vivi v 894
1 JTA106 DICE v 899
1 JTB106 DICE v 900
1 JTA112 DICE v | 901
2 JTA206 DICE v 899
2 JTB206 DICE v 900
2 JTA212 DICE v | 901
3 JBYTO3 DICE vi ivi|iv 893
5 JTA506 DICE v 899
5 JTB506 DICE v 900
5 JTA512 DICE v | 901
8 JBYTO8 DICE v ivi|v 897
8 JBYT16 DICE viv| v 896
8 JTA806 DICE v 899
8 JTB806 DICE v 900
8 JTA812 DICE v | 901
12 JBYT12 DICE Vi iv]|v 897
12 JBYT12 DICE v 898
12 JTA1206 DICE v 899
12 JTB1206 DICE v 900
12 JTA1212 DICE v | 901
15 JTA1512 DICE v | 901
20 JTA2006 DICE v 899
20 JTB2006 DICE v 900
25 JTA2512 DICE v | 901

= [O7-= i
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SELECTOR GUIDES

HIGH VOLTAGE ULTRA FAST PLANAR TECHNOLOGY (cont'd)

IF{av) P/N Package Veam () Page
(A) 100 | 150 | 200 | 300 | 400 | 600 | 800 | 1000|1200
30 JBYT30 DICE viv| v 897
30 JBYT30 DICE v 898
30 JTA3006 DICE v 899
30 JTB3006 DICE v 900
45 JTA4512 DICE v | 901
60 | JBYT60 DICE viv!lv 897
60 JBYT60 DICE v 898
60 JTAB006 DICE v 899
60 JTB6006 DICE v 900
POWER SCHOTTKY
IF(av) P/N Package VRRm (V) Page
(A) 20 | 25 | 30 (35 | 40 | 45 | 50 | 60 | 100
3 JTPS3.. DICE v v v 902
2x3 JTPSS.. DICE v v v 902
75 JTPS7.. DICE v v 902
2x7.5 | JTPS15.C DICE v v 902
10 | JTPS10. DICE v v 902
2x10 | JTPS20..C DICE v v 902
15 | JTPSIS.. DICE v v 903
2x15 JTPS30..C DICE v v 903
30 JTPS30.. DICE v v 903
2x30 JTPS60..C DICE v v 903
60 | JTPSGEO.. DICE v v 903
80 JTPS80.. DICE v v 903
K57, SEETHANE e
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POWER RECTIFIERS and SCHOTTKY DIODES

INDUSTRY SGS-THOMSON | SGS-THOMSON INDUSTRY SGS-THOMSON | SGS-THOMSON
PART NUMBER DIRECT SIMILAR PART NUMBER DIRECT SIMILAR
REPLACEMENT | REPLACEMENT REPLACEMENT | REPLACEMENT
1N4942 BYT11-600 BYT60P-600 STTA/B6006P
1N4942GP BYT11-600 BYT60P-800 BYT60P-1000
1N4944 BYT11-600 BYT79-500 STTA/B1206D
1N4944GP BYT11-600 BYT85-1000 BYT08P-1000
1N4946 BYT11-600 BYT85-600 STTA/B506D
1N4946GP BYT11-600 BYT85-800 BYT08P-1000
1N4947 BYT11-800 BYT230PIV-1000 STTA5012TV2
1N4947GP BYT11-800 BYT230PIV-600 STTA/B6006TV2
1N4948 BYT11-1000 BYT230PIV-800 BYT230PIV-100
1N4948GP BYT11-1000 BYT231PIV-1000 STTA5012TV1
1N5615 BYT11-600 BYT231PIV-600 STTA/B6006TV1
1N5615GP BYT11-600 BYT231PIV-800 BYT231PIV-1000
1N5617 BYT11-600 BYT260PIV-1000 STTA9012TV2
1N5617GP BYT11-600 BYT260PIV-600 STTA/B12006TV2
1N5619 BYT11-600 BYT260PIV-800 BYT260PIV-1000
1N5619GP BYT11-600 BYT261PIV-1000 STTA9012TV1
1N5621 BYT11-800 BYT261PIV-600 STTA/B12006TV1
1N5621GP BYT11-800 BYT261PIV-800 BYT261PIV-1000
1N5623 BYT11-1000 BYV7-250 BYW99P-50
1N5623GP BYT11-1000 BYV27-100 BYW98-100
31DF2 BYW98-200 BYV27-150 BYW98-150
31DF4 BYT03-400 BYV27-200 BYW98-200
31DF6 MTV32-600 BYV27-50 BYW98-50
BY229-600 STTA/B806D BYV28-100 BYW98-100
BY329F-1200 DTV64F-1200C |DTV32F-1200A/B | |BYV28-150 BYW98-150
BY329-1200 DTV64-1200C DTV32-1200A/B BYV28-200 BYW98-200
BY359F-1500 DTV32F-1500A/B BYV28-50 BYW98-50
BY359-1500 DTV32-1500A/B BYV29F-500 STTA/B806DI
BYD33D BYT01-200 BYV29-300 BYT08-300
BYD33G BYTO01-400 BYV29-400 BYT08-400
BYD33J BYT11-600 BYV29-500 STTA/B806D
BYD33K BYT11-800 BYV32-100 BYW51-100
BYD33M BYT11-800 BYV32-150 BYW51-150
BYP101 STTA1512P BYV32-200 BYW51-200
BYP102 STTA2512P BYV32-50 BYW51-50
BYR29F-600 STTA/B806DI BYV34-300 BYT16P-300
BYR29F-700 BYTO08PI-1000 BYV34-400 BYT16P-400
BYR29F-800 BYT08PI-1000 BYV36A BYT11-600
BYR29-500 STTA/B806D BYV36B BYT11-600
BYR29-600 STTA/B806D BYV36C BYT11-600
BYR29-700 BYT08P-1000 BYV36D BYT11-800
BYR29-800 BYT08P-1000 BYV36E BYT11-1000
BYR79-500 STTA/B1206D BYV42-100 BYW51-100
BYR79-600 STTA/B1206D BYV42-150 BYWS51-150
BYT08P-1000 STTA812D BYV42-200 BYW51-200
BYTO8P-600 STTA/B806D BYV42-50 BYW51-50
BYTO08P-800 BYTO08P-1000 BYV72-100 BYW99P-100
BYT12P-1000 STTA1212D BYV72-150 BYW99P-150
BYT12P-600 STTA/B1206D BYV72-200 BYW99P-200
BYT12P-800 BYT12P-1000 BYV74F-600 STTA/B2006P!
BYT30P-1000 STTA2512P BYV79-100 BYW81P-100
BYT30P-600 STTA/B3006P BYV79-150 BYW81P-150
BYT30P-800 BYT30P-1000 BYV79-200 BYW81P-200

Note. STTA/B... means STTA... or STTB.., depending on the applications

[O78 i
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POWER RECTIFIERS and SCHOTTKY DIODES

28

INDUSTRY SGS-THOMSON | SGS-THOMSON INDUSTRY SGS-THOMSON | SGS-THOMSON
PART NUMBER DIRECT SIMILAR PART NUMBER DIRECT SIMILAR
REPLACEMENT | REPLACEMENT REPLACEMENT | REPLACEMENT
BYV79-50 BYW81P-50 DSEI8-06A STTA/B806D
BYV95A BYT13-600 DSEI12-04A BYT12P-400
BYV95A BYT11-600 DSEI12-06A STTA/B1206D
BYV95B BYT13-600 DSEI12-08A BYT12P-1000
BYV95B BYT11-600 DSEI12-10A BYT12P-1000
BYV95C BYT11-600 DSEI2x30-04C BYT230PIV-400
BYV95C BYT13-600 DSEI2x30-06B STTA/B6006TV2
BYV96D BYT11-800 DSEI2x30-06C STTA/B6006TV2
BYV96E BYT11-1000 DSEI2x30-08B BYT230PIV-1000
BYW29F-100 STPR510F DSEI2x30-10B BYT230PIV-1000
BYW29F-200 STPR520F DSEI2x31-04C BYT231PIV-400
BYW29-100 BYW80-100 DSEI2x31-06B STTA/B6006TV1
BYW29-100 STPR510D DSEI2x31-06C STTA/B6006TV1
BYW29-150 BYW80-150 DSEI2x31-08B BYT231PIV-1000
BYW29-200 BYW80-200 DSEI2x31-10B BYT231PIV-1000
BYW29-200 STPR520D DSEI2x61-04C BYT261PIV-400
BYW29-50 BYW80-50 DSEI2x61-06B STTA/B12006TV1
BYW30-100 BYW81-100 DSEI2x61-06C STTA/B12006TV1
BYW30-150 BYW81-150 DSEI2x61-08B BYT261PIV-1000
BYW30-200 BYW81-200 DSEI2x61-10B BYT261PIV-1000
BYW30-50 BYW81-50 DSEI30-04A BYT30P-400
BYW31-100 BYW77-100 DSEI30-06A STTA/B3006P
BYW31-150 BYW77-150 DSEI30-06C STTA/B3006P
BYW31-200 BYW77-200 DSEI30-08A BYT30P-1000
BYW31-50 BYW?77-50 DSEI30-10A BYT30P-1000
BYW51F-100 STPR1610CF DSEI60-04A BYT60P-400
BYWS51F-200 STPR1620CF DSEI60-06A STTA/B6006P
BYWS51-100 STPR1610CT DSEI60-08A BYT60P-1000
BYW51-200 STPR1620CT DSEI60-10A BYT60P-1000
BYWB80F-100 STPR810F EGP10A BYW100-50
BYW80F-200 STPR820F EGP10B BYW100-100
BYW80-100 STPR810D EGP10C BYW100-150
BYW80-200 STPR820D EGP10D BYW100-200
BYW81P-100 STPR1510D EGP10F BYT01-300
BYW81P-200 STPR1520D EGP10G BYT01-400
BYW92-100 BYW92-100 EGP20A BYW98-50
BYW92-150 BYW92-150 EGP20B BYW98-100
BYW92-200 BYW92-200 EGP20C BYW98-150
BYW92-50 BYW92-50 EGP20D BYW98-200
BYW93-100 BYW?78-100 EGP20F BYT03-300
BYW93-150 BYW78-150 EGP20G BYT03-400
BYW93-2000 BYW?78-200 EGP30A BYW98-50
BYW93-50 BYW?78-50 EGP30B BYW98-100
BYW94-100 BYWO08-100 EGP30C BYW98-150
BYW94-150 BYWO08-150 EGP30D BYW98-200
BYW94-200 BYWO08-200 EGP30F BYT03-300
BYW94-50 BYW08-50 EGP30G BYT03-400
BYW96D BYT13-800 ES2A SMBYW02-50
BYWSO6E BYT13-1000 ES2B SMBYWO02-100
BYW98-100 STPR310 ES2C SMBYWO02-150
BYW98-200 STPR320 ES2D SMBYW02-200
C6P40F STTA506F ES3A SMBYWO04-50
CTL22S STPR620CT ES3B SMBYW04-100
D20LC20 BYWS51F-200 ES3C SMBYWO04-150
DSEI8-04A BYT08P-400 ES3D SMBYWO04-200
r SGS-THOMSON
Y/ MICROELECTRONICS




POWER RECTIFIERS and SCHOTTKY DIODES

INDUSTRY SGS-THOMSON | SGS-THOMSON INDUSTRY SGS-THOMSON | SGS-THOMSON
PART NUMBER DIRECT SIMILAR PART NUMBER DIRECT SIMILAR
REPLACEMENT | REPLACEMENT REPLACEMENT | REPLACEMENT

ESA25M STPR620CT Gl1001 BYW100-50
FE1A BYW100-50 Gl1002 BYW100-100
FE1B BYW100-100 GI1003 BYW100-150
FE1C BYW100-150 GIl1004 BYW100-200
FE1D BYW100-200 Gl1101 BYW98-50
FE2A BYW98-50 Gl1102 BYW98-100
FE2B BYW98-100 GI1103 BYW98-150
FE2C BYW98-150 Gl1104 BYW98-200
FE2D BYW98-200 Gl1401 BYW80-50
FE3A BYW98-50 Gl1402 BYWB80-100
FE3B BYW98-100 Gl1403 BYW80-150
FE3C BYW98-150 Gl1404 BYW80-200
FE3D BYW98-200 Gl12401 BYW51-50
FEP16AT BYWS51-50 Gl12402 BYW51-100
FEP16BT BYW51-100 Gl12403 BYW51-150
FEP16CT BYWS51-150 Gl12404 BYW51-200
FEP16CT BYW51-150 HFA08TB60 STTA/B806D
FEP16DT BYW51-200 HFA15PB60 STTA/B2006P
FEP30AP BYW99P-50 HFA15TB60 STTA/B1206D
FEP30BP BYW99P-100 HFA20PB120 STTA2512P
FEP30CP BYW99P-150 HFA25PB60 STTA/B3006P
FEP30DP BYW99P-200 MR812 BYTO01-200
FEP30HP STTA/B3006P MR813 BYT01-300
FEP30JP STTA/B3006P MR814 BYT01-400
FEPF30HP STTA/B3006PI MR816 BYT11-600
FEPF30JP STTA/B3006P! MR817 BYT11-800
FES16AT BYW81P-50 MR818 BYT11-1000
FES16BT BYW81P-100 MR917 BYT13-800
FES16CT BYWB81P-150 MR918 BYT13-1000
FES16DT BYW81P-200 MUR105 BYW100-50
FES16FT BYT12P-300 MUR110 BYW100-100
FES16GT BYT12P-400 MUR115 BYW100-150
FES16HT STTA/B2006P MUR120 BYW100-200
FES16HT STTA/B1206D MUR130 BYT01-300
FES16JT STTA/B1206D MUR140 BYT01-400
FES16JT STTA/B2006P MUR405 BYW98-50
FES8AT BYWB80-50 MUR410 BYW98-100
FES8BT BYW80-100 MUR415 BYW98-150
FES8CT BYW80-150 MUR420 BYW98-200
FES8DT BYW80-200 MUR430 BYT03-300
FES8FT BYT08P-300 MUR440 BYT03-400
FES8GT BYT08P-400 MUR605CT BYW51-50
FES8HT STTA/B806D MUR610CT BYW51-100
FES8JT STTA/B806D MUR615CT BYW51-150
FESF16HT STTA/B2006P!| MUR620CT BYW51-200
FESF16JT STTA/B2006PI MURB805 BYW80-50
FESF8HT STTA/B806DI MUR810 BYW80-100
FESF8JT STTA/B806DI MUR815 BYW80-150
Glg12 BYT01-200 MUR820 BYW80-200
Gls14 BYT01-400 MUR830 BYTO08P-300
Glg16 BYT11-600 MUR840 BYT08P-400
Glg17 BYT11-800 MUR850 STTA/B806D
Glg18 BYT11-1000 MUR860 STTA/B806D
Glo17 BYT13-800 MURS870 BYT12P-1000
Gl918 BYT13-1000 MUR880 BYT12P-1000

&7 SETHOME0N
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POWER RECTIFIERS and SCHOTTKY DIODES

INDUSTRY SGS-THOMSON | SGS-THOMSON INDUSTRY SGS-THOMSON | SGS-THOMSON
PART NUMBER DIRECT SIMILAR PART NUMBER DIRECT SIMILAR
REPLACEMENT | REPLACEMENT REPLACEMENT | REPLACEMENT

MUR890 BYT12P-1000 PLR816 BYT11-600
MUR1012E DTV64-1200C PLR817 BYT11-800
MUR1015E DTV32-1500B PLR818 BYT11-1000
MUR1505 BYW81P-50 RF1A SMBYWO02-50
MUR1510 BYW81P-100 RF1B SMBYWO02-100
MUR1515 BYW81P-150 RF1D SMBYW02-200
MUR1520 BYW81P-200 RF1G SMBYTO01-400
MUR1550 STTA/B1206D RF1J STTB106U
MUR1560 STTA/B1206D RG1D BYT01-200
MUR1605CT BYW51-50 RG1G BYT01-400
MUR1610CT BYW51-100 RG1J BYT11-600
MUR1615CT BYW51-150 RG1K BYT11-800
MUR1620CT BYW51-200 RG1M BYT11-1000
MUR2505 BYW77-50 RG2J BYT13-600
MUR2510 BYW77-100 RG2K BYT13-800
MUR2515 BYW?77-150 RG2M BYT13-1000
MUR2520 BYW?77-200 RG3J BYT13-600
MURS3005PT BYW99P-50 RG3K BYT13-800
MUR3010PT BYW99P-100 RG3M BYT13-1000
MUR3015PT BYW99P-150 RGP10D BYT01-200
MUR3020PT BYW99P-200 RGP10F BYTO01-300
MURS5005 BYW?78-50 RGP10G BYT01-400
MURS010 BYW78-100 RGP10H BYT11-600
MURS5015 BYW78-150 RGP10J BYT11-600
MURS5020 BYW78-200 RGP10K BYT11-800
MUR6040 BYT60P-400 RGP10M BYT11-1000
MUR?7005 BYW08-50 RGP15K BYT13-800
MUR7010 BYWO08-100 RGP15M BYT13-1000
MUR7015 BYWO08-150 RGP20K BYT13-800
MUR7020 BYWO08-200 RGP20M BYT13-1000
MUR8100 BYTO08P-1000 RGP25K BYT13-800
MURS110T3 SMBYW02-100 RGP25M BYT13-1000
MURS115T3 SMBYWO02-150 RGP30K BYT13-800
MURS120T3 SMBYWO02-200 RGP30M BYT13-1000
MURS130T3 SMBYT01-300 RGP80A BYW80-50
MURS140T3 SMBYTO01-400 RGP80B BYW80-100
MURS160T3 STTA/B106U RGP80D BYW80-200
NS502 BYT01-200 RGP80G STTA/B1206D
NS504 BYT01-400 RGP80J STTA/B1206D
NS505 BYT11-600 RGP80J STTA/B806D
NS506 BYT11-600 RGP80K BYT12P-1000
NS1002 BYT01-200 RMC020 BYTO01-200
NS1004 BYTO01-400 RMC040 BYT01-400
NS1005 BYT11-600 RMC060 BYT11-600
NS1006 BYT11-600 RMCO080 BYT11-800
PHS1001 BYW100-50 RMC0100 BYT11-1000
PHS1002 BYW100-100 RP16AT BYW51-50
PHS1003 BYW100-150 RP16BT BYW51-100
PHS2401 BYW51-50 RP16DT BYW51-200
PHS2402 BYW51-100 RP300K BYT13-800
PHS2403 BYW51-150 RP300M BYT13-1000
PHS2404 BYWS51-200 RS2A SMBYWO02-50
PLR812 BYT01-200 RS2B SMBYW02-100
PLR813 BYT01-300 RS2D SMBYW02-200
PLR814 BYT01-400 RS2G SMBYTO01-400

Ly7 SES.moncoN
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POWER RECTIFIERS and SCHOTTKY DIODES

INDUSTRY SGS-THOMSON | SGS-THOMSON INDUSTRY SGS-THOMSON | SGS-THOMSON
PART NUMBER DIRECT SIMILAR PART NUMBER DIRECT SIMILAR
REPLACEMENT | REPLACEMENT REPLACEMENT | REPLACEMENT
RS2J STTB106U S3A SMBYW04-50
RS3A SMBYW04-50 S3A8F BYT13-800
RS3B SMBYW04-100 S3B SMBYW04-100
RS3D SMBYW04-200 S3D SMBYW04-200
RS3G SMBYT03-400 S3G SMBYT03-400
RS3J STTB306S S3J STTB306S
RS8AT BYW80-50 S110F BYT11-1000
RS8BT BYW80-100 S310F BYT13-1000
RS8DT BYW80-200 SES5401 BYW80-50
RS8GT BYTO8P-400 SES5401C BYW51-50
RS8JT STTA/B1206D SES5402C BYW51-100
RS8KT BYT12P-1000 SES5403 BYW80-150
RS8MT BYT12P-1000 SES5403C BYW51-150
RUDB805 BYW80-50 SES5404 BYW80-200
RUD810 BYW80-100 SES5404C BYW51-200
RUD815 BYW80-150 SES5501 BYW81-50
RUD820 BYW80-200 SES5502 BYW81-100
RUR805 BYW80-50 SES5503 BYW81-150
RUR810 BYW80-100 SES5504 BYW81-200
RUR815 BYW80-150 SES5701 BYW77-50
RUR820 BYW80-200 SES5702 BYW?77-100
RURS840 BYTO08P-400 SES5703 BYW77-150
RUR850 STTA/B806D SES5801 BYW78-50
RUR860 STTA/B806D SES5802 BYW78-100
RURS880 BYT08P-1000 SES5803 BYW78-150
RUR1510 BYW81P-100 SGI5401 BYW80-50
RUR1515 BYW81P-150 SGI5401C BYW51-50
RUR1520 BYW81P-200 SGI5402 BYW80-100
RUR1540 SGI5402C BYW51-100
RUR1560 STTA/B1206D SGI5403 BYW80-150
RUR1580 BYT12P-1000 SGI5403C BYW51-150
RUR8100 BYTO08P-1000 SGI5404 BYW80-200
RUR15100 BYT12P-1000 SGI5404C BYW51-200
RURDB805 BYW51-50 SRP100D BYT01-200
RURD810 BYW51-100 SRP100G BYT01-400
RURDS815 BYW51-150 SRP100J BYT11-600
RURDS820 BYW51-200 SRP100K BYT11-800
RURD1610 BYW99P-100 SRP300J BYT13-600
RURD1615 BYW99P-150 SRP300K BYT13-800
RURD1620 BYW99P-200 SRSFR120 BYT01-200
RURG3010 BYW77P-100 SRSFR140 BYT01-400
RURG3015 BYW77P-150 SRSFR150 BYT11-600
RURG3020 BYW?77P-200 SRSFR160 BYT11-600
RURG3040 BYT30P-400 SRSFR180 BYT11-800
RURG3060 STTA/B3006P TS3 BYT01-300
RURG3080 BYT30P-1000 TS5 BYT11-600
RURG50100 BYT60P-1000 TS20 BYT01-200
RURG5040 BYT60P-400 TS40 BYT01-400
RURGS5060 STTA/B600SP TS60 BYT11-600
RURG5080 BYT60P-1000 UES701 BYW?77-50
RURG30100 BYT30P-1000 UES702 BYW77-100
S1A2F BYT01-200 UES703 BYW77-150
S1A3F BYT01-300 UES704 BYW?77-200
S1A4F BYTO01-400 UES801 BYWO08-50
S1AS5F BYT11-600 UES802 BYWO08-100
(37 SGS-THOMSON
Y/ MICROELEGTRONIES
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POWER RECTIFIERS and SCHOTTKY DIODES
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INDUSTRY SGS-THOMSON | SGS-THOMSON INDUSTRY SGS-THOMSON | SGS-THOMSON
PART NUMBER DIRECT SIMILAR PART NUMBER DIRECT SIMILAR
REPLACEMENT | REPLACEMENT REPLACEMENT | REPLACEMENT
UES803 BYW08-150 VHE701 BYW77-50
UES804 BYW08-200 VHE702 BYW77-100
UES1001 BYW100-50 VHE703 BYW77-150
UES1001 BYW100-50 VHE704 BYW77-20
UES1002 BYW100-100 VHES01 BYW08-50
UES1003 BYW100-150 VHE802 BYW08-100
UES1102 BYW100-100 VHES803 BYWO08-150
UES1103 BYW100-150 VHE804 BYW08-200
UES1104 BYT01-200 VHE1401 BYW80-50
UES1105 BYT01-300 VHE1402 BYW80-100
UES1106 BYT01-400 VHE1403 BYW80-150
UES1301 BYW098-50 VHE1404 BYW80-200
UES1302 BYW98-100 VHE2401 BYW51-50
UES1303 BYW98-150 VHE2402 BYW51-100
UES1304 BYW98-200 VHE2403 BYW51-150
UES1305 BYTO03-300 VHE2404 BYW51-200
UES1306 BYT03-400 POWER
UES1401 BYW80-50 SCHOTTKY
UES1402 BYW80-100 10TQO035 STPS1035D
UES1403 BYW80-150 10TQ045 STPS1045D
UES1404 BYW80-200 12CTQO035 STPS1535CT
UES1421 STTA/B1206D 12CTQ045 STPS1545CT
UES1422 BYT12P-1000 18TQ035 STPS1535D
UES1423 BYT12P-1000 18TQ045 STPS1545D
UES1501 BYW81P-50 200CNQO35 STPS24035TV
UES1502 BYW81P-100 200CNQ040 STPS24045TV
UES1503 BYW81P-150 200CNQO045 STPS24045TV
UES1504 BYW81P-200 20CTQ035 STPS2035CT
UES2401 BYW51-50 20CTQ045 STPS2045CT
UES2402 BYW51-100 28CPQ035 STPS3035CPI
UES2403 BYW51-150 28CPQ045 STPS3045CPI
UES2404 BYW51-200 30CPQ035 STPS3035CPI
UES2601 BYW99P-50 30CPQ045 STPS3045CPI
UES2602 BYW99P-100 30CTQ035 STPS3035CT
UES2603 BYW99P-150 30CTQ045 STPS3045CT
UES2604 BYW99P-200 30WQO3F STPS330S
UF4001 BYW100-50 30WQO04F STPS340S
UF4002 BYW100-100 BYV118F-35 STPS1535CF
UF4003 BYW100-200 BYV118F-35 STPS1535CT
UF4004 BYT01-400 BYV118F-40 STPS1545CT
UF54001 BYW98-50 BYV118F-40 STPS1545CF
UF54002 BYW98-100 BYV118F-45 STPS1545CF
UF54003 BYW98-200 BYV118F-45 STPS1545CT
UF54004 BYT03-400 BYV133F-35 STPS2035CF
UG30BPT BYW99P-100 BYV133F-40 STPS2045CF
UG30CPT BYW99P-150 BYV133F-45 STPS2045CF
UG30DPT BYW99P-200 BYV133-35 STPS2035CT
VHE205 BYW10-050 BYV133-40 STPS2045CT
VHE210 BYW100-100 BYV133-45 STPS2045CT
VHE215 BYW100-150 BYV143F-35 STPS3035CPI
VHE220 BYW100-200 BYV143F-40 STPS3045CPI
VHEG05 BYW98-50 BYV143F-45 STPS3045CPI
VHEG10 BYW98-100 BYV143-35 STPS3035CT
VHE615 BYW98-150 BYV143-40 STPS3045CT
VHE620 BYW98-200 BYV143-45 STPS3045CT
Lyz $5S;THOMSON




POWER RECTIFIERS and SCHOTTKY DIODES

INDUSTRY SGS-THOMSON | SGS-THOMSON INDUSTRY SGS-THOMSON | SGS-THOMSON
PART NUMBER DIRECT SIMILAR PART NUMBER DIRECT SIMILAR
REPLACEMENT | REPLACEMENT REPLACEMENT | REPLACEMENT
MBR735 STPS735D PBYR1045 STPS1045D
MBR745 STPS745D PBYR1045F STPS1045F
MBR1035 STPS1035D PBYR1535CT STPS1535CT
MBR1045 STPS1045D PBYR1535CTF STPS1535CF
MBR1535CT STPS1535CT PBYR1540CT STPS1545CT
MBR1545CT STPS1545CT PBYR1540CTF STPS1545CF
MBR1635 STPS1535D PBYR1545CT STPS1545CT
MBR1645 STPS1545D PBYR1545CTF STPS1545CF
MBR2035CT STPS2035CT PBYR1635 STPS1535D
MBR2045CT STPS2045CT PBYR1635F STPS1535F
MBR2535CT STPS3035CT PBYR1640 STPS1545D
MBR2545CT STPS3045CT PBYR1640F STPS1545F
MBR3035PT STPS3035CP PBYR1645 STPS1545D
MBR3045PT STPS3045CP PBYR1645F STPS1545F
MBR12035CT STPS12035TV PBYR2035CT STPS2035CT
MBR12045CT STPS12045TV PBYR2035CTF STPS2035CF
MBR20035CT STPS24035TV PBYR2040CT STPS2045CT
MBR20045CT STPS24045TV PBYR2040CT STPS3045CT
MBR20100CT STPS2010CT PBYR2040CTF STPS2045CF
MBR240100TV STPS80100TV PBYR2045CT STPS2045CT
MBR28035CT STPS16035TV PBYR2045CTF STPS2045CF
MBR28045CT STPS16045TV PBYR2535CT STPS3035CT
MBRD320 STPS320S PBYR2545CT STPS3045CT
MBRD330 STPS330S PBYR3035PT STPS3035CP
MBRD340 STPS340S PBYR3040PT STPS3045CP
MBRD1535CT STPS1535CF PBYR3045PT STPS3045CP
MBRD1545CT STPS1545CF PBYR12035TV STPS12035TV
MBRF735 STPS735F PBYR12040TV STPS12045TV
MBRF745 STPS745F PBYR12045TV STPS12045TV
MBRF1035 STPS1035F PBYR16035TV STPS16035TV
MBRF1045 STPS1045F PBYR16040TV STPS16045TV
MBRF1635 STPS1535F PBYR16045TV STPS16045TV
MBRF1645 STPS1545F PBYR20100CT STPS20100CT
MBRF2035CT STPS2035CF S08C35 STPS735D
MBRF2045CT STPS2045CF S08C45 STPS745D
MBRF3035PT STPS3035CPI S15SC3M STPS1535CF
MBRF3045PT STPS3045CPI S15SC4M STPS1545CF
MBRS320T3 STPS320S S30SC3M STPS3035CPI STPS3035CP
MBRS330T3 STPS330S S30SC4M STPS3045CPI STPS3045CP
MBRS340T3 STPS340S S60SC3M STPS6035CPI STPS6035CP
PBYR235CT STPS240CE S60SC4M STPS6045CPI STPS6045CP
PBYR240CT STPS240CE SBL530 STPS735D
PBYR245CT STPS260CE SBL540 STPS745D
PBYR635CT STPS635CT SBL1030 STPS1035D
PBYR640CT STPS640CT SBL1040 STPS1045D
PBYR735 STPS735D SBL1630CT STPS1535CT
PBYR735F STPS735F SBL1640CT STPS1545CT
PBYR740 STPS745D SBL3030PT STPS3035CP
PBYR740F STPS745F SBL3040PT STPS3045CP
PBYR745 STPS745D SBLF530 STPS735F
PBYR745F STPS745F SBLF530CT STPS630CF
PBYR1035 STPS1035D SBLF540 STPS745F
PBYR1035F STPS1035F SBLF540CT STPS640CF
PBYR1040 STPS1045D SBLF1030 STPS1035F
PBYR1040F STPS1045F SBLF1040 STPS1045F
L7 3E2THOMRN
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POWER RECTIFIERS and SCHOTTKY DIODES

INDUSTRY SGS-THOMSON | SGS-THOMSON INDUSTRY SGS-THOMSON | SGS-THOMSON
PART NUMBER DIRECT SIMILAR PART NUMBER DIRECT SIMILAR
REPLACEMENT | REPLACEMENT REPLACEMENT | REPLACEMENT
SBLF1630CT STPS1535CF
SBLF1640CT STPS1545CF
SBLF3030PT STPS3035CPI
SBLF3040PT STPS3045CPI
SD41P STPS3045CP
SD241P STPS2045CT
SS1B STPS1100U
SS12 STPS120E
SS13 STPS130E
SS14 STPS140E
SS16 STPS160E
SS19 STPS1100U
S§S22 STPS320U
S§S23 STPS330U
SS24 STPS340U
SS26 STPS1100U
SS29 STPS1100U
SS2B STPS1100U
SS32 STPS320S
SS33 STPS330S
SS34 STPS340S
UES1605S BYW81P-50
UES1610S BYW81P-100
UES1615S BYW81P-150
UES1620S BYW81P-200
UES3005C BYW99P-50
UES3005S BYW77P-50
UES3010C BYW99P-100
UES3010S BYW?77P-100
UES3015C BYW99P-150
UES3015S BYW?77P-150
USD3030C STPS3045CP
USD3040C STPS3045CP
USD3045C STPS3045CP
USD4530C STPS4045CP
usD4540C STPS4045CP
USD4545C STPS4045CP
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SGS-THOMSON
MICROELECTRONICS

BY214-200 —> 1000

RECTIFIER DIODES

= STANDARD RECTIFIER
= HIGH SURGE CURRENT CAPABILITY
= LOW FORWARD VOLTAGE DROP

AG
(Plastic)
ABSOLUTE RATINGS (limiting values)
Symbol Parameter Value Unit
IF (AV) Average Forward Current” Ta =90°C 6 A
IFsm Surge non Repetitive Forward Current tp = 10ms 400 A
Sinusoidal
Piot Power Dissipation* Ta =90°C 6 w
Tstg Storage and Junction Temperature Range — 65 to 150 °C
T
TL Maximun Lead Temperature For Soldering During 10s 230 °C
at 4mm From Case
Symbol P BY 214- Uni
ymoo arameter 200 | 400 | 600 | 800 | 1000 | "
VRRM Repetitive Peak Reverse Voltage 200 400 600 800 1000 \Y
THERMAL RESISTANCE
Symbol Parameter Value Unit
Rth (j-a) Junction-ambient* 10 °C/W
ELECTRICAL CHARACTERISTICS
Symbol Test Conditions Min. | Typ. | Max. | Unit
In T, =100°C VR = VRRM 250 vy
Ve T, = 25°C Ig = 20A 1.2 \Y

* On infinite heatsink with 10mm lead length
Single phase, half wave, resistive or inductive load

July 1989
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(v, SGS-THOMSON
Y. vicroELECTRONICS

1N1344B —> 48B
1N3988 / 1N3990

RECTIFIER DIODES

= STANDARD RECTIFIER

= HIGH SURGE CURRENT CAPABILITY
= LOW FORWARD VOLTAGE DROP

DO4
(Metal)
ABSOLUTE MAXIMUM RATINGS (limiting values)

Symbol Parameter Value Unit
IF(av) Average forward current * Te=150°C 6 A
IFsm Surge non repetitive forward current . tp=10ms 450 A

sinusoidal
Ptot Power dissipation * Te=150°C 25 W
T_?_}Q Storage and junction temperature range -55t0+175 | °C
* Single phase, half wave, resistive or inductive load.
1N
Symbol Parameter Unit
1344B |1345B | 1346B | 1347B | 1348B | 3988 | 3990
VRRM | Repetitive peak 200 | 300 | 400 | 500 | 600 | 800 | 1000 [ V
reverse voltage
THERMAL RESISTANCE
Symbol Parameter Value Unit
Rth (-¢) | Junction to case 3.5 °C/W
ELECTRICAL CHARACTERISTICS
Symbol Test Conditions Min. | Typ. | Max. | Unit
VE - | Tj=25C IF=20A 1.2 \
ln ™ | Tj=150°C Vi = Vaam 500 | pA

Pulse test : * tp = 380 ps, duty cycle <2 %
**tp =5 ms, duty cycle <2 %

August 1993

il
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®

SGS-THOMSON
MICROBLEGTRONIGS

BY239(L)-800

RECTIFIER DIODES

MAIN PRODUCTS CHARACTERISTICS

IF(av) 10A
VRRM 800V
VE (max) 145V

= STANDARD RECTIFIER

» HIGH SURGE CURRENT CAPABILITY TO220AC TO220AC
= LOW FORWARD VOLTAGE DROP (Plastic) (Plastic)

BY239-800 BY239L-800
ABSOLUTE MAXIMUM RATINGS (limiting values)

Symbol Parameter Value Unit
IFav) | Average forward current * Te=100°C 10 A
IFsm Surge non repetitive forward current tp=10ms 140 A

sinusoidal
Ptot Power dissipation * Te=100°C 12,5 W
T_SI_}Q Storage and junction temperature range -40to+125 | °C
* Single phase, half wave, resistive or inductive load.
Symbol Parameter BY239(L)- Unit
200 400 600 800
VRRM | Repetitive peak reverse voltage 200 | 400 | 600 | 800 | V
THERMAL RESISTANCE
Symbol Parameter Value Unit
Rth (j-¢) | Junction to case 2 °C/W
ELECTRICAL CHARACTERISTICS
Symbol Test Conditions “Min. | Typ. | Max. | Unit
VE+ | Tj=25°C IF=30 A 145 |V
IR ™ | T,=125°C VR = VRRM 500 | pA

Pulse test : * tp = 380 ps, duty cycle <2 %
**tp=5ms, duty cycle <2 %

August 1993

n
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SGS-THOMSON

MICROELEGCTRONICS BYW 88-50 — 1000
RECTIFIER DIODES
s STANDARD RECTIIFER
» HIGH SURGE CURRENT CAPABILITY
= LOW FORWARD VOLTAGE DROP
DO 4
(Metal)
ABSOLUTE RATINGS (limiting values)
Symbol Parameter Value Unit
IF (Av) Average Forward Current* Te =125°C 12 A
Irsm Surge non Repetitive Forward Current tp =10ms 230 A
Sinusoidal
Piot Power Dissipation* Te =125°C 125 w
Tstg Storage and Junction Temperature Range — 40 to 150 °C
Tl
Symbol P t BYW 88~ Uni
ymbo arameter 50 | 100 | 200 | 300 | 400 | 500 | 600 | 800 | 1000 "™
VRRM Repetitive Peak 50 100 200 300 400 500 600 800 | 1000 \%
Reverse Voltage
THERMAL RESISTANCE
Symbol Parameter Value Unit
Rih -¢) Junction-case 2 °C/W
ELECTRICAL CHARACTERISTICS
Symbol Test Conditions Min. Typ. Max. Unit
Ir T, =125°C VR = VRRM 3 mA
VE T, = 25°C Ir = 35A 1.25 \%

* Single phase, half wave, resistive or inductive load

July 1989

11

43






"_I SGS-THOMSON

1N1186 —> 90

o MICROELECTROMNICS 1N3766 / 1IN3768
RECTIFIER DIODES
= STANDARD RECTIFIER
s HIGH SURGE CURRENT CAPABILITY
» LOW FORWARD VOLTAGE DROP
DO5
(Metal)

ABSOLUTE MAXIMUM RATINGS (limiting values)

Symbol Parameter Value Unit
IF(av) Average forward current * Te=140°C 40 A
IFsm Surge non repetitive forward current tp=10ms 700 A

sinusoidal
Prot Power dissipation * Tc=140°C 44 w
T%Q Storage and junction temperature range -5 t0+176 | °C
* Single phase, half wave, resistive or inductive load.
1N i
Symbol Parameter Unit
1186 | 1187 | 1188 | 1189 | 1190 | 3766 | 3768
VRRM | Repetitive peak 200 | 300 | 400 | 500 | 600 | 800 | 1000 | V
reverse voltage
THERMAL RESISTANCE
Symbol Parameter Value Unit
Rth (i-¢) | Junction to case 0.8 °C/W
ELECTRICAL CHARACTERISTICS
Symbol Test Conditions Min. | Typ. | Max. | Unit
VE+ | Tj=25°C IF=110 A 1.5 v
IR ™ | Tj=150°C VR = VRRM 5 mA

Pulse test : * tp = 380 ps, duty cycle <2 %

**tp =5 ms, duty cycle <2
August 1993

0/0
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Lvzg SGS-THOMSON

2/

o MICROELECTRONICS

TN1195A / 1IN1196A
1N1197A / 1IN1198A

RECTIFIER DIODES

= STANDARD RECTIFIER
» HIGH SURGE CURRENT CAPABILITY
= LOW FORWARD VOLTAGE DROP

DO5
(Metal)
ABSOLUTE MAXIMUM RATINGS (limiting values)
Symbol Parameter Value Unit
IFav) | Average forward current * Te=150°C 20 A
IFsm Surge non repetitive forward current tp=10ms 450 A
sinusoidal
Prot Power dissipation * Te=150°C 25 w
T_T_}Q Storage and junction temperature range -55t0+175 | °C
* Single phase, half wave, resistive or inductive load.
N ]
Symbol Parameter Unit
1195A | 1196A [ 1197A [ 1198A
VRRM | Repetitive peak reverse voltage 300 | 400 | 500 | 600 | V
THERMAL RESISTANCE
Symbol Parameter Value Unit
Rth (j-¢) | Junction to case 1 °C/W

ELECTRICAL CHARACTERISTICS

Symbol Test Conditions Min. | Typ. | Max. | Unit
VF - |Tj=25°C I =70 A 95 |V
IR ™ | Tj=150°C VR = VRRM 5 mA

Pulse test : * tp = 380 ps, duty cycle <2 %
**tp =5ms, duty cycle <2 %

August 1993

n
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SGS-THOMSON
MICROELECTRONICS

PLQ 08
PLQ 1

FAST RECOVERY RECTIFIER DIODES

= VERY FAST FORWARD AND REVERSE RE-
COVERY DIODES

SUITED FOR

= SWITCHING POWER TRANSISTORS DRIVER
CIRCUITS (SERIES DIODES IN ANTISATURA-
TION CLAMP SPEED UP DIODE IN DISCRETE

F 126
DARLINGTON...) (Plastic)
» THYRISTORS GATE DRIVER CIRCUITS
» HIGH FREQUENCY RECTIFICATION
ABSOLUTE RATINGS (limiting values)
Symbol Parameter Value Unit
lerm Repetitive Peak Forward Current tp < 20ps 20 A
I (av) Average Forward Current Ta =25°C 1 A
§=05
lesm Surge non Repetitive Forward Current tp = 10ms 20 A
Sinusoidal
Piot Power Dissipation* Ta=25°C 17 w
Tstg Storage and Junction Temperature Range —40to 125 °C
]
TL Maximum Lead Temperature for Soldering during 10s at 4mm 230 °C
from Case
Symbol Parameter PLQ 08 PLQ 1 Unit
VRRM Repetitive Peak Reverse Voltage 80 100 \
Vasum Non Repetitive Peak Reverse Voltage 80 100 \
THERMAL RESISTANCE
Symbol Parameter Value Unit
Rith g-a) | Junction-ambient* 60 °C/W

* On infinite heatsink with 10mm lead length

July 1989
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PLQ 08/PLQ 1

ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS
Symbol Test Conditions Min. | Typ. | Max. | Unit
Ir Tj= 25°C VR = VRRM 10 nA
T, =100°C 0.5 mA
VF Tl = 25°C IF = 1A 1.1 V
RECOVERY CHARACTERISTICS
Symbol Test Conditions Min. Typ. Max. Unit
ter T, =25°C I =1A dig/dt = — 50A/us 50 ns
Vg = 30V See figure 12
ter Tj =25°C lg =1A 50 ns

Measured at 1.1 x Vg

2/4
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PLQ 08/PLQ 1
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FIGURE 4 : Power losses versus average
current.
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FIGURE 5 : Voltage drop versus forward
current.
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SGS-THOMSON
MICROELECTRONICS
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FIGURE 2 : Allowable DC current versus
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MICROELECTRONICS

BYT 11-600 — 1000

FAST RECOVERY RECTIFIER DiODES

= SOFT RECOVERY
= VERY HIGH VOLTAGE
» SMALL RECOVERY CHARGE

APPLICATIONS

F 126
= ANTISATURATION DIODES FOR TRANSIS- (Plastic)
TOR BASE DRIVE
= SNUBBER DIODES
ABSOLUTE RATINGS (limiting values)
Symbol Parameter Value Unit
leam Repetitive Peak Forward Current tp < 20us 20 A
IF (av) Average Forward Current* Ta=75°C 1 A
§=05
IFsm Surge non Repetitive Forward Current tp = 10ms 35 A
Sinusoidal
Piot Power Dissipation* Ta=75°C 1.25 w
Tstq Storage and Junction Temperature Range - 551t0 150 °C
T
TL Maximum Lead Temperature for Soldering during 10s at 4mm 230 °C
from Case
BYT 11— Uni
Symbol Parameter 500 800 1000 nit
VRam Repetitive Peak Reverse Voltage 600 800 1000 \
THERMAL RESISTANCE
Symbol Parameter Value Unit
Rih (-a) | Junction-ambient” 60 °C/W

* On infinite heatsink with 10mm lead length

July 1989
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BYT 11-600 — 1000

ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS
Symbol Test Conditions Min. Typ. Max. Unit
Ir Tj= 25°C VR = VRam 20 HA
VE T, = 25°C IF =1A 1.3 \
RECOVERY CHARACTERISTICS
Symbol Test Conditions Min. Typ. Max. Unit
ter T, =25°C Ir = 0.5A Ig = 1A lrr = 0.25A 100 ns

To evaluate the conduction losses use the following equations :
VE=1.1+0.075Ir P =1.1 x Irav) + 0.075 x |F2(HMS)

24 L3y S6S-THOMSON
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BYT 11-600 — 1000
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BYT 11-600 — 1000
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PFR 850 — 856

FAST RECOVERY RECTIFIER DIODES

s LOW FORWARD VOLTAGE DROP
= HIGH SURGE CURRENT CAPABILITY

APPLICATIONS

= AC-DC POWER SUPPLIES AND CONVER-
TERS

» FREE WHEELING DIODES, etc.

DESCRIPTION
Their high efficiency and high reliability combined

with small size and low cost make these fast re- ?F?agirg
covery rectifier diodes very attractive components
for many demanding applications.
ABSOLUTE RATINGS (limiting values)
Symbol Parameter Value Unit
lFRM Repetitive Peak Forward Current tp < 20ps 100 A
IF (Av) Average Forward Current* Ta =90°C 3 A
lesm Surge non Repetitive Forward Current tp = 10ms 150 A
Sinusoidal
Piot Power Dissipation* Ta=90°C 3.5 w
Tstq Storage and Junction Temperature Range —40to 175 °C
J
TL Maximum Lead Temperature for Soldering during 10s at 4mm 230 °C
from Case
P PFR Uni
Symbol arameter 850 851 852 | 854 | 856 nit
VRRM Repetitive Peak Reverse Voltage 50 100 200 400 600 \'
Vasm Non Repetitive Peak Reverse Voltage 75 150 250 450 650 Vv
THERMAL RESISTANCE
Symbol Parameter Value Unit
Rih (-a) | Junction-ambient* 25 °C/W

* On infinite heatsink with 10mm lead length.

July 1989

1/4

59



PFR 850 — 856

ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS
Symbol Test Conditions Min. Typ. Max. Unit
Ip T, = 25°C VR = VRamM 10 HA
T, =100°C 500
Ve T, = 25°C lg =3A 1.25 \%
RECOVERY CHARACTERISTICS
Symbol Test Conditions Min. Typ. Max. Unit
ter T, =25°C IF =1A PFR 850 — 854 150 ns
Vg =30V dr/dt = — 25A/us PFR 856 200
lam T, =25°C le =1A 2 A
Vg =30V d,r/dt = — 25A/us
ORR (IJC)
Ty = 175 °¢C
IF=2A
- A IF = 1,5A IF
15 T 1
LA IF- 1A
A
1071 e ] _—
- O I - 0.5 A RR
IRM-
dip/dt (A/ps)
10-2
1 10 100 500
F1g.1 Recovered charge versus dig/dt
(typical values) .
24 L7 SGS-THOMSON
Y/ RICROELEGTRONICS
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PFR 850 — 856
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PFR 850 — 856

Maximum values
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SGS-THOMSON
MICROBLECTRONICS

BYT 13-600 — 1000

FAST RECOVERY RECTIFIER DIODES

= SOFT RECOVERY
= VERY HIGH VOLTAGE
= SMALL RECOVERY CHARGE

APPLICATIONS

DO27 A
= ANTISATURATION DIODES FOR TRANSIS- (Plastic)
TOR BASE DRIVE
= SNUBBER DIODES
ABSOLUTE RATINGS (limiting values)
Symbol Parameter Value Unit
leRMm Repetitive Peak Forward Current tp < 20us 50 A
IF (av) Average Forward Current* T, =55°C 3 A
8§=05
lesm Surge non Repetitive Forward Current tp = 10ms 100 A
Sinusoidal
Ptot Power Dissipation* Ta =55°C 3.75 w
Tstg Storage and Junction Temperature Range — 40 to 150 °C
T
TL Maximum Lead Temperature for Soldering during 10s at 4mm 230 °C
from Case
BYT 13- Uni
Symbol Parameter 600 800 1000 nit
VRARM Repetitive Peak Reverse Voltage 600 800 1000 \%
THERMAL RESISTANCE
Symbol Parameter Value Unit
Rih (-a) | Junction-ambient* 25 °C/W

* On infinite heatsink with 10mm lead length.

July 1989
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BYT 13-600 — 1000

ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS
Symbol Test Conditions Min. Typ. Max. Unit
Ir T, =25°C VR = VRRM 20 HA
Ve T, =25°C lr =3A 1.3 \)
RECOVERY CHARACTERISTICS
Symbol Test Conditions Min. Typ. Max. Unit
ter T; =25°C Ir = 0.5A Ig =1A Irr = 0.25A 150 ns

To evaluate the conduction losses use the following equations :
VF = 0.95 + 0.050 I P = 0.95 x Irav) + 0.050 IF%(Rus)

2/4
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BYT 13-600 — 1000
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versus average forward current.
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BYT 13-600 — 1000
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Fig.6 — Capacitance versus reverse
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BYT71(F)-800

FAST RECOVERY RECTIFIER DIODES

FEATURES

= HIGH VOLTAGE CAPABILITY
= FAST AND SOFT RECOVERY
= INSULATED PACKAGE :

insulating voltage = 2000Vpg
capacitance = 12 pF

DESCRIPTION

Single chip rectifier suited for power conversion
and polarity protection applications.

This device is packaged in TO220AC and in
ISOWATT220AC.

A
K

TO220AC

(Plastic)

ISOWATT220AC
(Plastic)

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter

Unit

IF(RMS) RMS on-state current

IF(AV) Average forward current TO220AC

Tc=130°C

§=05

ISOWATT220AC

Te=105°C

IFSM Surge non repetitive forward current

tp=1 Oms
sinusoidal

90

Tstg Storage and junction temperature range
Tj

- 65
- 65

to + 150
to + 150

°C
°C

Symbol Parameter

BYT71- (F)

100

200

400

600

800

Unit

VRRM Repetitive peak off-state voltage 100

200

400

600

800

August 1993 Ed : 2
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BYT71(F)-800

THERMAL RESISTANCES
Symbol Parameter Value Unit
Rth (j-c) | Junction to case TO220AC 23 °C/W
ISOWATT220AC 49
ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS
Symbol Test Conditions Min. Typ. Max. Unit
IR™ | Tj=25C VR = VRRM 20 | pA
Tj = 100°C ! mA
VE * Tj=100°C IF=6A 13 v
Tj=25C IF=6A 1.4
Pulse test : * tp = 380 ps, duty cycle <2 %
**tp = 5ms, duty cycle <2 %
RECOVERY CHARACTERISTICS
Symbol Test Conditions Min. Typ. Max. Unit
trr Tj=25°C IF=1A dIf/dt = -15A/us 300 ns
VR =30V
To evaluate the conduction losses use the following equations :
P = 1.15 x IF(AV) + 0.025 X IF2(RMS)
2/5
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BYT71(F)-800

Fig.1

average forward current.

: Average forward power dissipation versus

Fig.2 : Peak current versus form factor.
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Fig.5 : Relative variation of thermal impedance junction
to case versus pulse duration.
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BYT71(F)-800

Fig.6 : Non repetitive surge peak forward current versus
overload duration.

Fig.7 : Non repetitive surge peak forward current versus
overload duration.

(TO 220 AB) (ISOWATT220AB)
(A IMm(a)
120 ) L 70 T T TTTT
110 I
100 " Eﬁ EL °0 T "“aﬁﬁ H
90 —=~{-4 — t_f so I ARl
80 Rk o=0e { — | SR 505
70 N 40 q |
\ \\\
60—t T st oo —~ ~L L[]
50 = L] ! 30 Sy ] =
40 I P~~~ —Tc=750C 20 M Tli:isl | |c||
20 nSERABRATH
20 c= -
10 t(s) == 10 1(s) Rk
o . NI S | L]
0.001 0.01 0.1 1 0.001 0.01 0.1 1

Fig.8 : Average current versus ambient temperature.
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Fig.9 : Average current versus ambient temperature.
(duty cycle : 0.5) (ISOWATT220AB)
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Fig.11 : Recovery charges versus dIf/dt.
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BYT71(F)-800

Fig.12 : Peak reverse current versus dIF/dt.
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SGS-THOMSON
MICROELECTRONICS

1N 3879 — 1N 3883

FAST RECOVERY RECTIFIER DIODES

s FAST RECOVERY TIME
= LOW FORWARD RECOVERY TIME

APPLICATIONS
s DC AND AC MOTOR CONTROL

» SWITCHMODE POWER SUPPLY DO 4
= HIGH FREQUENCY CHOPPERS (Metal)
» HIGH FREQUENCY RECTIFIERS
ABSOLUTE RATINGS (limiting values)
Symbol Parameter Value Unit
IFRM Repetitive Peak Forward Current tp < 20us 130 A
IF (av) Average Forward Current Tc =100°C 6 A
lesm Surge non Repetitive Forward Current tp = 10ms 150 A
Sinusoidal
Ptot Power Dissipation Tc =100°C 20 w
Tstg Storage and Junction Temperature Range - 65to 150 °C
T
1N Uni
Symbol Parameter 3879 | 3880 | 3881 | 3882 | 3883 | "
VRRM Repetitive Peak Reverse Voltage 50 100 200 300 400 \
THERMAL RESISTANCE
Symbol Parameter Value Unit
Rth -¢) | Junction-case 25 °C/W
July 1989 12
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1N 3879 — 1N 3883

ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS
Symbol Test Conditions Min. Typ. Max. Unit
Ig T] = 25°C VR = VRRM 15 pPA
T, =100°C 1 mA
VE T, = 25°C IF =6A 14 Vv
RECOVERY CHARACTERISTICS
Symbol Test Conditions Min. Typ. Max. Unit
ter T, =25°C I =1A dig/dt =— 15A/us 200 ns
Vg =30V
Qrr T, =25°C I =1A dig/dt = — 15A/us 0.2 uC
Vg =30V
lam T, =25°C Ir =1A dig/dt = — 15A/us 2 A
Vg =30V

To evaluate the conduction losses use the following equations :
VE=1.2+0.02 I

22

P =1.2x IFav)+ 0.02 |F2(RMS).
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‘_ SGS-THOMSON
Y/ croELEcTRONICS BY 233-200 — 600

FAST RECOVERY RECTIFIER DIODES

» LOW SWITCHING LOSSES

» LOW PEAK RECOVERY CURRENT Irm
= THE SPECIFICATIONS AND CURVES EN-
ABLE THE DETERMINATION OF tr AND Irm
AT 100°C UNDER USERS CONDITIONS
APPLICATIONS
= MOTOR CONTROLS (FREE-WHEELING DIODE)
» SWITCHMODE POWER SUPPLIES
= SNUBBER DIODES
TO220AC
(Plastic)
DESCRIPTION
Fast recovery rectifiers suited for power switching
applications.
ABSOLUTE RATINGS (limiting values)
Symbol Parameter Value Unit
leRm Repetitive Peak Forward Current tp < 20ps 100 A
Ir (Rms) | RMS Forward Current 20 A
IF (av) Average Forward Current Te =115°C 10 A
8 =05
lesm Surge non Repetitive Forward Current tp =10ms 100 A
Sinusoidal
Ptot Power Dissipation Tc =90°C 20 w
Tstg Storage and Junction Temperature Range - 40 to 150 °C
T
Symbol P t BYX 233~ Unit
ymBo arameter 200 400 600 "
VRRM Repetitive Peak Reverse Voltage 200 400 600 Vv
VRsm Non Repetitive Peak Reverse Voltage 250 450 650 \
THERMAL RESISTANCE
Symbol Parameter Value Unit
Rinh g-c) | Junction-case 3 °C/W
July 1989 1/4
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BY 233-200 — 600

ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS

Symbol Test Conditions Min. Typ. Max. Unit
Ir T, = 25°C Vg = VRrm 20 WA
T, =100°C 1 mA
Ve T, = 25°C Ir =8A 15 Vv
T, =100°C 1.25
RECOVERY CHARACTERISTICS
Symbol Test Conditions Min. Typ. Max. Unit
ter T, =25°C IF =1A dig/dt = — 15A/us 150 ns
Vg =30V
Qe T, =25°C Ir =8A dip/dt =— 20A/us 2.2 nc
Vg = 100V
lam T, =25°C IF = 8A dig/dt = — 20A/us 4 A
Vg = 100V

To evaluate the conduction losses use the following equations :

VF=0.95+0.012 IF

2/4

P = 0.95 x IF(av) + 0.012 IF%(Rus)
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BY 233-200 — 600
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BY 233-200 — 600
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ESM 765-100 — 800

FAST RECOVERY RECTIFIER DIODES

= HIGH VOLTAGE CAPABILITY

= FAST AND SOFT RECOVERY

w THE SPECIFICATIONS AND CURVES EN-
ABLE THE DETERMINATION OF THE trr AND
Irm AT 100°C UNDER USERS CONDITIONS

APPLICATIONS
» MOTOR CONTROLS AND CONVERTERS
= SWITCHMODE POWER SUPPLIES

TO220AC
Plastic
DESCRIPTION ( )
Fast recovery rectifiers suited for applications in
combination with superswitch transistors
ABSOLUTE RATINGS (limiting values)
Symbol Parameter Value Unit
leam Repetitive Peak Forward Current tp < 20ps 120 A
IF (RMs) | RMS Forward Current 16 A
IF (av) Average Forward Current Tc =100°C 10 A
8§=05
lesm Surge non Repetitive Forward Current tp =10ms 120 A
Sinusoidal
Ptot Power Dissipation Tc =100°C 20 w
Tstg Storage and Junction Temperature Range — 40 to 150 °C
TJ
o ESM 765- Unit
Symbol arameter 100 | 200 | 400 | 600 | so0 |
VRRM Repetitive Peak Reverse Voltage 100 200 400 600 800 \Y
VRsMm Non Repetitive Peak Reverse Voltage 100 200 400 600 800 \
THERMAL RESISTANCE
Symbol Parameter Value Unit
Rthj-c) | Junction-case 2 ‘C/W

July 1989
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ESM 765-100 — 800

ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS
Symbol Test Conditions Min. Typ. Max. Unit
In T,= 25°C VR = V@AM 20 HA
T, =100°C 1 mA
Ve T, = 25°C Ir = 10A 1.4 v
T, =100°C 1.35
RECOVERY CHARACTERISTICS
Symbol Test Conditions Min. Typ. Max. Unit
ter T, =25°C Ip =1A dig/dt = - 15A/us 300 ns
Vg =30V
Qir T, =25°C Ir =10A dig/dt = — 50A/us 23 ucC
Vg =200V

To evaluate the conduction losses use the following equations :
VF=1.2+0.015 1 P = 1.2 x Irav) + 0.015 IFRus)

2/4 L7 SGS:THOMSON
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ESM 765-100 — 800
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ESM 765-100 — 800
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(v, SGS-THOMSON
I sucRozLECTRONICS

ESM 765P1-600/800

FAST RECOVERY RECTIFIER DIODES

s HIGH VOLTAGE CAPABILITY

= FAST AND SOFT RECOVERY

=« THE SPECIFICATIONS AND CURVES EN-
ABLE THE DETERMINATION OF tr AND Igm
AT 100°C UNDER USERS CONDITIONS

= INSULATED

APPLICATIONS
= MOTOR CONTROLS AND CONVERTERS
= SWITCHMODE POWER SUPPLIES

Insulating voltage 2500 Vrums

Isolated
TO220AC
DESCRIPTION (Plastic)
Fast recovery rectifiers suited for applications in
combination with superswitch transistors.
ABSOLUTE RATINGS (limiting values)
Symbol Parameter Value Unit
IFRM Repetitive Peak Forward Current J tp < 20us 120 A
IF (RMS) RMS Forward Current 16 A
IF (av) Average Forward Current Tc = 100°C 10 A
86=05
lesm Surge non Repetitive Forward Current to = 10ms 120 A
Sinusoidal
Piot Power Dissipation Te = 100°C 20 w
Tstg Storage and Junction Temperature Range —40to 150 °C
!
ESM 765PI- .
Symbol Parameter 600 300 Unit
VRRM Repetitive Peak Reverse Voltage 600 800 \%
VasmMm Non Repetitive Peak Reverse Voltage 600 800 \
THERMAL RESISTANCE
Symbol Parameter Value Unit
Rih (-¢) Junction-case 35 °C/W

July 1989
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ESM 765PI1-600/800

ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS
Symbol Test Conditions Min. Typ. Max. Unit
Ir T, = 25°C VR = VRRM 20 HA
T, =100°C 1 mA
VE T,= 25°C IF =10A 1.4 Vv
T, = 100°C 1.35

RECOVERY CHARACTERISTICS

Symbol Test Conditions Min. Typ. Max. Unit
ter T, =25°C I =1A dig/dt =— 15A/us 300 ns
Vg =30V
Qe T, =25°C IF = 10A dip/dt =— 50A/us 23 ucC
Vg =200V
To evaluate the conduction losses use the following equations :
VE=1.2+0.015IF P = 1.2 x Irav) + 0.015 IF2(ams)
2 L7 SGS-THOMSON
Y/ ricrocLEcTRONICS
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ESM 765PI1-600/800

p N M N
(w) % (A) \.
20| " \‘
60 Y
16 """)I/ / \ N Lt
A -,‘ \ﬁ 1mit IF(RMS)
12 Y b l
. v 5

gl—1 <1 kHz___| Iy~ ~w
2 ) Wh’ e
4 L \‘\,5\\‘1’\\\\\‘
| ]
0
0 4 8 12 IF(AV)(A) 1] 0,2 04 06 08 5

FIGURE 1: Low frequency power losses versus average current FIGURE 2: Peak current versus form factor

M = 7 7 K T
A) 1
09 Zhiipt) e
- R,
8v, 08 th
¢ '
Tease 100°C 4 0.7
\ Vreapplied <0.8 VRRM
60 \\ 5=05 = 06
‘\ 0.5
1 0.4
\‘ os T )
\\\- " H i
20 0.2 % % —]
0,1 5 =t,/T _I‘D —
0 0 | "
001 002 004 006 0.1 0.2 04 0.6 Tpls) 104 2 51032 51022 51012 Sy
FIGURE 3:Non repetitive peak surge current versus overload FIGURE 4:Thermal impedance versus pulse width
duration
VE [
) (pF) f—1 mHz
e Tiei) = 25°C
1d \
ors 60 \\
\‘
N
40 \\
\
S
\
N
20
05 0
0 10 20 30 40 Ig(A) 1 2 4 6 810 20 40 60VRIV)
FIGURE 5: Forward voltage drop versus forward current N FIGURE 6: Capacitance versus applied reverse voltage
3/4
Ly SGS-THOMSON
’l MICROELECTRONICS

85



ESM 765PI1-600/800
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<74

SGS-THOMSON
MICROELEGTRONICS

BYX 61-50 — 400

FAST RECOVERY RECTIFIER DIODES

« VERY FAST RECOVERY TIME
» VERY LOW FORWARD RECOVERY TIME
« VERY LOW RECOVERED CHARGE

APPLICATIONS

» DC AND AC MOTOR CONTROL Blot 40
= SWITCHMODE POWER SUPPLY (Meta
= HIGH FREQUENCY CHOPPERS
ABSOLUTE RATINGS (limiting values)
Symbol Parameter Value Unit
lFRM Repetitive Peak Forward Current tp < 20us 130 A
IF (Av) Average Forward Current Tc =100°C 12 A
lrsm Surge non Repetitive Forward Current tp = 10ms 150 A
Sinusoidal
Piot Power Dissipation Tc =100°C 20 w
Tstq Storage and Junction Temperature Range - 65 to 150 °C
Tl
Symbol Parameter BYX61- Unit
0
v 50 100 200 300 400
VrRrM | Repetitive Peak Reverse Voltage 50 100 200 300 400 \
THERMAL RESISTANCE
Symbol Parameter Value Unit
Rih (-c) Junction-case 25 °C/W
July 1989 1/2
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BYX 61-50 — 400

ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS

Symbol Test Conditions Min. Typ. Max. Unit
Ir T,= 100°C VR = VRaM 3 mA
Vg T,=25°C Ip =12A 15 \Y

RECOVERY CHARACTERISTICS

Symbol Test Conditions Min. Typ. Max. Unit

ter T,=25°C IF =1A dig/dt = - 15A/us 100 ns
Vg =30V

Qrr T, =25°C I =1A dig/dt =— 15A/us 0.075 [ile}
Vg =30V

Irm T,=25°C lg =1A dig/dt = — 15A/us 1.5 A
Vg =30V

To evaluate the conduction losses use the following equations :

VE=1.15+0.0151If

2/2

P = 1.5 x Irav) + 0.015 I%ams)
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SGS-THOMSON
MICROELECTRONICS

1N 3889—1N 3893
BYX 62-600

FAST RECOVERY RECTIFIER DIODES

= FAST RECOVERY TIME
= LOW FORWARD RECOVERY TIME
= AVAILABLE UP TO 600V

APPLICATIONS
= DC AND AC MOTOR CONTROL

= SWITCHMODE POWER SUPPLY DO 4
= HIGH FREQUENCY CHOPPERS (Metal)
= HIGH FREQUENCY RECTIFIERS
ABSOLUTE RATINGS (limiting values)
Symbol Parameter Value Unit
IFRM Repetitive Peak Forward Current tp < 20us 130 A
IF (AV) Average Forward Current Tc =100°C 12 A
lrsm Surge non Repetitive Forward Current tp = 10ms 150 A
Sinusoidal
Piot Power Dissipation Tc =100°C 20 w
Tstg Storage and Junction Temperature Range — 65 to 150 °C
T
1N BYX -
Symbol Parameter 3889 | 3890 | 3891 | 3692 | 3893 |62-600| UMit
VRRM Repetitive Peak Reverse Voltage 50 100 200 300 400 600 Vv
THERMAL RESISTANCE
Symbol Parameter Value Unit
Rin (-¢) Junction-case 25 °C/W
July 1989 12
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1N 3889 — 1N 3893/BYX 62-600

ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS
Symbol Test Conditions Min. Typ. Max. Unit
Ir T, = 25°C VR = VRRM 25 pA
T, =100°C 3 mA
Ve T,= 25°C Ig =12A 1.4 \Y
RECOVERY CHARACTERISTICS
Symbol Test Conditions Min. Typ. Max. Unit
[ T, =25°C IF=1A dig/dt =— 15A/us 200 ns
Vg =30V
Qur T, =25°C Ir =1A dig/dt =— 15A/us 0.2 ncC
Vg =30V
lam T, =25°C Ig =1A dig/dt = — 15A/us 2 A
Vg =30V

To evaluate the conduction losses use the following equations :

VF=1.2+0.0121If

2/2

90
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P = 1.2 X IFav) + 0.012 IF%Rus)
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(N7 SGS-THOMSON 1N 3899— 1N 3903
YI iicRosECTRONICS BYX 63-600

FAST RECOVERY RECTIFIER DIODES

= FAST RECOVERY TIME
= LOW FORWARD RECOVERY TIME
= AVAILABLE UP TO 600V

APPLICATIONS

= DC AND AC MOTOR CONTROL 005
= SWITCHMODE POWER SUPPLY (Mot)
= HIGH FREQUENCY CHOPPERS

= HIGH FREQUENCY RECTIFIERS

ABSOLUTE RATINGS (limiting values)

Symbol Parameter Value Unit
IFRM Repetitive Peak Forward Current tp < 20us 200 A
IF (AV) Average Forward Current Tc =100°C 20 A
lesm Surge non Repetitive Forward Current tp = 10ms 225 A
Sinusoidal
Piot Power Dissipation Tc =100°C 35 w
Tstg Storage and Junction Temperature Range - 65to 150 °C
T
1N BYX .
Symbol Parameter 3899 | 3900 | 3901 | 3902 | 3903 |63-600| Uit
VRaM Repetitive Peak Reverse Voltage 50 100 200 300 400 600 \Y
THERMAL RESISTANCE
Symbol Parameter Value Unit
Ritnh ¢y | Junction-case 1.5 °C/W
July 1989 172
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1N 3899 — 1N 3903/BYX 63-600

ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS
Symbol Test Conditions Min. Typ. Max. Unit
Ir T, = 25°C VR = VRRM 50 HA
T, =100°C 6 mA
Ve Tj = 25°C lg = 20A 1.4 \
RECOVERY CHARACTERISTICS
Symbol Test Conditions Min. Typ. Max. Unit
ter T, =25°C Ip =1A dip/dt =— 15A/us 200 ns
Vg =30V
Qi T, =25°C Ig =1A dig/dt = — 15A/us 0.3 uc
Vg =30V
IS Y] T, =25°C le =1A dig/dt = - 15A/us 3 A
Vg =30V

To evaluate the conduction losses use the following equations :

VE=1.2+0.008 I

2/2

P = 1.2 X IF(av) + 0.008 IF%(RmS)
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SGS-THOMSON
MICROELECTRONICS

1N 3909—1N 3913
BYX 64-600

FAST RECOVERY RECTIFIER DIODES

s FAST RECOVERY TIME
= LOW FORWARD RECOVERY TIME
= AVAILABLE UP TO 600V

APPLICATIONS
s DC AND AC MOTOR CONTROL

= SWITCHMODE POWER SUPPLY <3|3:|)
= HIGH FREQUENCY CHOPPERS

= HIGH FREQUENCY RECTIFIERS

ABSOLUTE RATINGS (limiting values)

Symbol Parameter Value Unit
lERM Repetitive Peak Forward Current tp < 20ps 250 A
IF(av) Average Forward Current T¢ =100°C 30 A
IFsm Surge non Repetitive Forward Current tp = 10ms 300 A

Sinusoidal
Piot Power Dissipation T. =100°C 50 w
Tsto Storage and Junction Temperature Range — 65 to 150 °C
T

Symbol P N BYX Unit
ymbo arameter 3909 (3910|3911 3912|3913 | 64.600 |
VRRM Repetitive Peak Reverse Voltage 50 100 200 300 400 600 \

THERMAL RESISTANCE
Symbol Parameter Value Unit
Rih (-¢c) | Junction-case 1 °C/W
July 1989 1/2
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1N 3909 —» 1N3913/BYX 64-600

ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS

Symbol Test Conditions Min. Typ. Max. Unit
g T, = 25°C Vg = VRARM 50 pA
T, =100°C 6 mA
VE T, = 25°C Ir =30A 1.4 Vv
RECOVERY CHARACTERISTICS
Symbol Test Conditions Min. Typ. Max. Unit
ter T, =25°C g =1A dig/dt = — 15A/us 200 ns
Vg =30V
Qrr Tj =25°C lg =1A dig/dt = - 15A/us 0.3 uC
Vg =30V
Iam T, =25°C Ig =1A dif/dt =— 15A/us 3 A
Vg =30V

To evaluate the conduction losses use the following equations :
VE=1.2+0.006 I P = 1.2 x Irav) + 0.006 IF%rms)
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‘_ SGS-THOMSON
Y/ GicrosilzcrRomics — BYX 65-50 — 400

FAST RECOVERY RECTIFIER DIODES

» VERY FAST RECOVERY TIME
= VERY LOW FORWARD RECOVERY TIME
» VERY LOW RECOVERED CHARGE

APPLICATIONS
= DC AND AC MOTOR CONTROL DO 5
= SWITCHMODE POWER SUPPLY (Metal)
» HIGH FREQUENCY CHOPPERS

ABSOLUTE RATINGS (limiting values)

Symbol Parameter Value Unit
leRM Repetitive Peak Forward Current tp < 20us 250 A
I (Av) Average Forward Current T¢c =100°C 30 A
lesm Surge non Repetitive Forward Current tp = 10ms 300 A
Sinusoidal -
Piot Power Dissipation Tc =100°C 50 w
Tstg Storage and Junction Temperature Range — 65 to 150 °C
T,

) P BYX 65— Uni
Symbol arameter 50 100 200 300 200 nit
VRRM Repetitive Peak Reverse Voltage 50 100 200 300 400 \Y

THERMAL RESISTANCE
Symbol Parameter Value Unit
Rth (-c) | Junction-case 1 °C/W
July 1989 1/2

95



BYX 65-50 — 400

ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS
Symbol Test Conditions Min. Typ. Max. Unit
1R T, = 100°C Vg = Vram 10 mA
Ve T, = 25°C I = 30A 1.5 \Y
RECOVERY CHARACTERISTICS
Symbol Test Conditions Min. Typ. Max. Unit
ter T, =25°C Ig =1A dig/dt = — 15A/us 100 ns
Vg =30V
Qi T, =25°C lF=1A dig/dt = — 15A/us 0.075 uC
Vg =30V
IRM T, =25°C lr =1A dig/dt = — 15A/us 1.5 A
VR =30V

To evaluate the conduction losses use the following equations :
VE=1.15+0.008 I¢

2/2

P = 1.15 x Ir(av) + 0.008 IF%Rms)

Lﬂ SGS-THOMSON

96

MICROELECTRONICS




174

SGS-THOMSON
MICROELEGTRONICS

ESM243-50 — 400

FAST RECOVERY RECTIFIER DIODES

= VERY FAST RECOVERY TIME

= HIGH SURGE CURRENT CAPABILITY

»= VERY LOW FORWARD RECOVERY TIME
= VERY LOW RECOVERED CHARGE

APPLICATIONS

(Metric thread)

» DC AND AC MOTOR CONTROL DO S5
= SWITCHMODE POWER SUPPLY (Metal)
» HIGH FREQUENCY CHOPPERS
ABSOLUTE RATINGS (limiting values)
Symbol Parameter Value Unit
IERM Repetitive Peak Forward Current tp < 20us 500 A
IE (Av) Average Forward Current Tc =90°C 60 A
Irsm Surge non Repetitive Forward Current tp = 10ms 800 A
Sinusordal
Piot Power Dissipation Tc =90°C 110 w
Tstg Storage and Junction Temperature Range - 651to 165 °C
T
s ESM 243- Uni
ymbol Parameter 50 100 200 300 200 nit
VRRM Repetitive Peak Reverse Voltage 50 100 200 300 400 \Y
THERMAL RESISTANCE
Symbol Parameter Value Unit
Rth j-¢) | Junction-case 0.7 °C/W
July 1989
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ESM 243-50 — 400

ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS
Symbol Test Conditions Min. Typ. Max. Unit
In T, =100°C VR = Vram 10 mA
Ve T, = 25°C I = 60A 15 \%
RECOVERY CHARACTERISTICS
Symbol Test Conditions Min. Typ. Max. Unit
ter T, =25°C Ig = 1A dig/dt = — 15A/us 100 ns
Vg =30V
Qrr T, =25°C Ie =1A dig/dt = — 15A/us 0.075 pcC
Vg =30V
Iam T, =25°C IF =1A dip/dt =~ 15A/us 1.5 A
Vg =30V

To evaluate the conduction losses use the following equations :

VE=1.15+0.004 I

2/2

P =1.15 x Irav) + 0.004 |F2(RMS)
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SGS-THOMSON
MICROELECTRONICS

ESM 244-50 — 600

FAST RECOVERY RECTIFIER DIODES

= FAST RECOVERY TIME

= LOW FORWARD RECOVERY TIME .
» HIGH SURGE CURRENT CAPABILITY (Metric thread)
= AVAILABLE UP TO 600V
APPLICATIONS
= DC AND AC MOTOR CONTROL
= SWITCHMODE POWER SUPPLY DO 5
= HIGH FREQUENCY CHOPPERS (Metal)
» HIGH FREQUENCY RECTIFIERS
ABSOLUTE RATINGS (limiting values)
Symbol Parameter Value Unit
lrRM Repetitive Peak Forward Current tp < 20us 500 A
IF (an) Average Forward Current Tc =90°C 60 A
lesm Surge non Repetitive Forward Current tp = 10ms 800 A
Sinusoidal
Piot Power Dissipation Tc =90°C 110 w
Tstig Storage and Junction Temperature Range - 65to 165 “C
Tl
b ESM 244- .
Symbol arameter 50 | 100 | 200 | 300 | 400 | 500 600 | ™"
VgaRM Repetitive Peak Reverse Voltage 50 100 | 200 | 300 | 400 | 500 | 600 \Y
THERMAL RESISTANCE
Symbol Parameter Value Unit
Rth (-¢) Junction-case 0.7 °C/W
July 1989

12

99



ESM 244-50 — 600

ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS
Symbol Test Conditions Min. Typ. Max. Unit
Ir T, =100°C VR = VRRM 6 mA
Ve T, = 25°C IF = 60A 1.5 \)
RECOVERY CHARACTERISTICS
Symbol Test Conditions Min. Typ. Max. Unit
ter T, =25°C lg =1A dif/dt = — 15A/us 200 ns
Vg =30V
Qrr T, =25°C IF =1A dig/dt = — 15A/us 0.3 uc
Vg =30V
IrRm T, =25°C Ig =1A dig/dt =~ 15A/us 3 A
Vg =30V

To evaluate the conduction losses use the following equations :
VE=1.15+0.004 Ir

2/2

P =1.15 x Irav) + 0.004 |F2(RMS)

‘y_l SGS-THOMSON
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BYW 100-50 — 200

HIGH EFFICIENCY FAST RECOVERY RECTIFIER DIODES

= VERY LOW CONDUCTION LOSSES

» NEGLIGIBLE SWITCHING LOSSES

= LOW FORWARD AND REVERSE RECOVERY
TIMES -

= HIGH SURGE CURRENT

= THE SPECIFICATIONS AND CURVES EN-
ABLE THE DETERMINATION OF tr AND Igrm
AT 100°C UNDER USERS CONDITIONS

DESCRIPTION F126
" . o (Plastic)
Low voltage drop rectifiers suited for switching mode
base drive and transistor circuits
ABSOLUTE RATINGS (limiting values)
Symbol Parameter Value Unit
lerM Repetitive Peak Forward Current tp < 20us 50 A
IF (av) Average Forward Current* Ta =90°C 15 A
§=05
lesm Surge non Repetitive Forward Current tp = 10ms 50 A
Sinusoidal
Ptot Power Dissipation* Ta =90°C 1.3 w
Tstg Storage and Junction Temperature Range —40to 150 °C
T,
T Maximum Lead Temperature for Soldering during 10s at 4mm 230 °C
from Case
Svmbol o BYW 100- Uni
ymbo arameter 50 100 150 200 nit
VarM Repetitive Peak Reverse Voltage 50 100 150 200 \
Vesm Non Repetitive Peak Reverse Voltage 55 110 165 220 Vv
THERMAL RESISTANCE
Symbol Parameter Value Unit
Rih (-a) Junction-ambient* 45 °C/W

* On infinite heatsink with 10mm lead length

June 1989
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BYW 100-50 — 200

ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS

Symbol Test Conditions Min. Typ. Max. Unit
Ir T, = 25°C VR = VRrM 10 pA
T, = 100°C 0.5 mA
Ve T, = 25°C IF =4.5A 1.2 \Y
T, = 100°C Ig = 1.5A 0.85
RECOVERY CHARACTERISTICS
Symbol Test Conditions Min. Typ. Max. Unit
ter T,=25C Ig =1A dig/dt =— 50A/us 35 ns
Vg =30V See figure 10
Qrr T, =25°C Ir =1A dif/dt = — 20A/us 10 nC
Vg < 30V
tir T, =25°C lg =1A ty = 10ns 30 ns
Measured at 1.1 x Vg
Vep T, =25°C Ig =1A t, = 10ns 5 \Y

To evaluate the conduction losses use the following equations :
Vg =0.66 + 0.075 I¢
P =0.06 x Irav) + 0.075 |F2(RMS)

2/4
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BYW 100-50 — 200
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Fig.4 - Maximum average power dissipation
versus average forward current.
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Fig.3 - Thermal resistance versus lead
length.
Zth y-g (°C/HW)
102 ==t Si—ecmi———= =
v
P
/,
10 =58
]
1 =
t (s)
101
102 4071 1 10 102 103

Fig.4 - Transient thermal impedance
junction-ambient for mounting n°2
versus pulse duration (L = 10 mm).
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Fig.2 - Average forward current versus
ambient temperature.
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Fig.5 - Peak forward current
versus peak forward voltage drop
(maximum values) .
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125

BYW 100-50 — 200

C (pF) t ns)

102 150 !
Ty = 25°C AN 90 % confidence
f = 1 e -
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N L 25 oC
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\‘5_ N N
10 e ad
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50 h el
FIE = 1 A T
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Fig.6 - Capacitance versus reverse Fig.7 - Recovery time versus dig/dt.
voltage applied.
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Fig.8 -~ Dynamic parameters versus

Fig.8 - Peak reverse current versus dip/dt.

junction temperature.

Fig.40 - Measurement of tpn(Fig.7) and
Ipy (Fig .8).
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SMBYW02

HIGH EFFICIENCY FAST RECOVERY RECTIFIER DIODES

FEATURES

= SUITED FOR SMPS
» VERY LOW FORWARD LOSSES

» NEGLIGIBLE SWITCHING LOSSES
» HIGH SURGE CURRENT CAPABILITY
= HIGH AVALANCHE ENERGY CAPABILITY

= SURFACE MOUNT DEVICE

DESCRIPTION

Single chip rectifier suited for Switch Mode Power
Supply and high frequency DC to DC converters.

Packaged in SODS, this surface mount device is SOD6
intended for use in low voltage, high frequency (Plastic)
inverters, free wheeling and polarity protection
applications.
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
IFRMs) | RMS forward current 10 A
IF(av) Average forward current T|§1 08"50 2 A
IFsM Non repetitive surge peak forward current tp=10ms 50 A
sinusoidal
Tstg Storage and junction temperature range - 40 t0+150 | °C
Tj - 40 to+150 | °C
SMBYWO02- .
Symbol Parameter Unit
50 100 150 200
VRRM Repetitive peak reverse voltage 50 100 150 200 v
THERMAL RESISTANCE
Symbol Parameter Value Unit
Rth (-) | Junction-leads 25 °C/W
August 1993 Ed:1A 1/4
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SMBYWO02

ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS
Symbol Test Conditions Min. | Typ. | Max. | Unit
VE -+ | Tj=25°C IF=6A 125 |V
Tj=100°C lF=2A 0.85
IR ™| Tj=25°C VR = VRAM 20 LA
Tj=100°C 05 | mA
Pulse test : * tp = 380 s, duty cycle <2 %
**tp = 5 ms, duty cycle <2 %
RECOVERY CHARACTERISTICS
Symbol Test Conditions Min. | Typ. | Max. | Unit
trr Tj=25°C IF=1A dlIr/dt = -50A/us 35 ns
VR =30V
tr Tj=25°C IF=1A tr=10ns 30 ns
Vrr=1.1xVF
Vep Tj=25°C IF=1A tr=10ns 5 Y,

To evaluate the conduction losses use the following equation :
P =0.7 x Ir(av) + 0.075 X [F°(RMS)

Voltage (V) 50 100 150 200
Marking A05 | A10 | A15 | A20

Laser marking
Logo indicates cathode

2/4 o
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SMBYW02

Fig.1 Low frequency power losses versus
average current.

Fig.2 : Peak current versus form factor.
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Fig.3 : Non repetitive surge peak forward current
versus overload duration.
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Fig.5 : Voltage drop versus forward current.
(Maximum values)
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Fig.4 : Relative variation of thermal impedance
junction to lead versus pulse duration.
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Fig.6 : Average current versus ambient
temperature. (duty cycle : 0.5)
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SMBYW02

Fig.7 : Capacitance versus reverse voltage
applied.
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Fig.9 : Peak reverse current versus dIF/dt.

Fig.8 : Recovery time versus dIF/dt.
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Fig.10 : Dynamic parameters versus junction
temperature.
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‘ SGS-THOMSO
Y/ MH@R@E&E@FR@NH@NS BYW 98-50 — 200

HIGH EFFICIENCY FAST RECOVERY RECTIFIER DIODES

= VERY LOW CONDUCTION LOSSES

= NEGLIGIBLE SWITCHING LOSSES

= LOW FORWARD AND REVERSE RECOVERY
TIMES

n HIGH SURGE CURRENT

= THE SPECIFICATIONS AND CURVES EN-
ABLE THE DETERMINATION OF tr AND Igm
AT 100°C UNDER USERS CONDITIONS

DESCRIPTION DO 27A
Low voltage drop rectifiers suited for switching mode (Plastic)
base drive and transistor circuits.
ABSOLUTE RATINGS (limiting values)
Symbol Parameter Value Unit
IFRM Repetitive Peak Forward Current tp < 20ps 70 A
IF (av) Average Forward Current* Ta =85°C 3 A
§=05
lesm Surge non Repetitive Forward Current tp =10ms 70 A
Sinusoidal
Piot Power Dissipation® Ta =85°C 25 w
Tstg Storage and Junction Temperature Range —40to 150 °C
i
TL Maximum Lead Temperature for Soldering during 10s at 4mm 230 °C
from Case
BYW 98- Unit
Symbol Parameter 50 100 150 200 n
VRRM Repetitive Peak Reverse Voltage 50 100 150 200 Vv
VRsM Non Repetitive Peak Reverse Voltage 55 110 165 220 \Y
THERMAL RESISTANCE
Symbol Parameter Value Unit
Rin g-a) | Junction-ambient” 25 °C/W
* On Infinite heatsink with 10mm lead length
June 1989 1/4
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BYW 98-50 — 200

ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS
Symbol Test Conditions Min. Typ. Max Unit
Ir T, = 25°C VR = VRRM 10 HA
T, = 100°C 0.5 mA
Ve T, = 25°C Ir =9A 1.1 \%
T, =100°C Ig =3A 0.85
RECOVERY CHARACTERISTICS
Symbol Test Conditions Min. Typ. Max. Unit
ter T, =25°C Ir = 1A dig/dt = — 50A/us 35 ns
Vg =30V See figure 10
Qrr T, =25°C Ir =2A dip/dt = — 20A/us 12 nC
VR < 30V
ter T, =25°C Ig = 1A ty = 10ns 20 ns
Measured at 1.1 x Vg
Vep T, =25°C lg = 1A t, = 10ns 5 \%

To evaluate the conduction losses use the following equations :

VF=0.66 + 0.03 I
P =0.06 x IFav) + 0.03 IF%(AMS)

2/4
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BYW 98-50 — 200

P (W) 4 IF (av) (W)
8= 0.05 Infinite heatsink
8= 0.1 Printed circuit
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Fig.1 - Maximum average power dissipation Fig.2 - Average forward current versus
versus average forward current. ambient temperature.
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Fig.4 - Transient thermal impedance Fig.5 - Peak forward current
junction-ambient for mounting n°2 versus peak forward voltage drop
versus pulse duration (L = 410 mm) . (maximum values) .
L57 SGS-THOMSON i
’ MICROELECTRONICS

113



BYW 98-50 — 200
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102 100 rr
Ty = 25°C 90 % confidence
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Fig.6 - Capacitance versus reverse Fig.7 - Recovery time versus dig/dt.
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Fig.8 - Peak reverse current versus dig/dt

junction temperature.

Fig.10 - Measurement of t,.(Fig.7) and
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SMBYW04

HIGH EFFICIENCY FAST RECOVERY RECTIFIER DIODES

FEATURES

» SUITED FOR SMPS

= VERY LOW FORWARD LOSSES

» NEGLIGIBLE SWITCHING LOSSES

= HIGH SURGE CURRENT CAPABILITY

» HIGH AVALANCHE ENERGY CAPABILITY
= SURFACE MOUNT DEVICE

DESCRIPTION

Single chip rectifier suited for Switch Mode Power
Supply and high frequency DC to DC converters.

Packaged in SOD15, this surface mount device is SOD15
intended for use in low voltage, high frequency (Plastic)
inverters, free wheeling and polarity protection
applications.
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
IF(RMS) | RMS forward current 10 A
IF(av) Average forward current TI=70°C 4 A
5=0.5
IFsm Non repetitive surge peak forward current tp=10ms 70 A
sinusoidal
Tstg Storage and junction temperature range - 40 to+150 | °C
Tj -40 to+150 | °C
SMBYWO04-
Symbol Parameter Unit
50 100 150 200
VRRM Repetitive peak reverse voltage 50 100 150 200 v
THERMAL RESISTANCE
Symbol Parameter Value Unit
Rth () | Junction-leads 20 °C/W

August 1993

Ed:1A
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SMBYW04

ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS

Symbol Test Conditions Min. | Typ. | Max. | Unit
Ve | Tj=25°C IF=12A 125 | v
Tj=100°C IF=4A 0.85
IR ™ | Tj=25°C VR = VRRM 20 A
T,=100°C 05 | mA
Pulse test : * tp = 380 ps, duty cycle <2 %
**tp = 5ms, duty cycle <2 %
RECOVERY CHARACTERISTICS
Symbol Test Conditions Min. | Typ. | Max. | Unit
trr T, =25°C IF=1A dIF/dt = -50A/us 35 ns
VR =30V
tfr Tj=25°C IF=1A tr=10ns 20 ns
Ver=1.1x VF
VEp Tj=25°C IF=1A tr=10ns 5 \

To evaluate the conductionzlosses use the following equation :
P =0.7 x Irav) + 0.037 x IF(Rms)

Voltage(v) | 50 | 100 | 150 | 200
Marking | D05 | D10 | D15 | D20

Laser marking
Logo indicates cathode

214 L3z, S5S-THOMSON

MICROELECTRONICS
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SMBYW04

Fig.1 Low frequency power losses versus
average current.
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Fig.3 : Non repetitive surge peak forward current
versus overload duration.
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Fig.2 : Peak current versus form factor.
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Fig.4 : Relative variation of thermal impedance
junction to lead versus pulse duration.
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SMBYW04

Fig.7 : Capacitance versus reverse voltage Fig.8 : Recovery time versus dIF/dt.
applied.
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Fig.9 : Peak reverse current versus dIF/dt. Fig.10 : Dynamic parameters versus junction
temperature.
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Fig.11 : Thermal resistance junction to ambient
versus copper surface under each lead.
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[Ny SGS-THOMSON
Y. inicroRLECTROMICS BYW29(F)

HIGH EFFICIENCY FAST RECOVERY RECTIFIER DIODES

FEATURES

= SUITED FOR SMPS

= VERY LOW FORWARD LOSSES

a NEGLIGIBLE SWITCHING LOSSES

= HIGH SURGE CURRENT CAPABILITY

= HIGH AVALANCHE ENERGY CAPABILITY

5 INSULATED VERSION (ISOWATT220AC) :
Insulating voltage = 2000 V DC
Capacitance = 12 pF

A

DESCRIPTION

Single chip rectifier suited for switchmode power
supply and high frequency DC to DC converters.

Packaged in TO220AC or ISOWATT220AC this isolated

device is intended for use in low voltage, high TO220AC ISOWATT220AC
frequency inverters. free wheeling and polarity (Plastic) (Plastic)
protection applications.
BYW29-200 BYW29F-200
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
IFRMS) | RMS forward current 16 A
IFav) Average forward current | TO220AC Tc=120°C 8 A
§=05 ISOWATT220AC  |Tc=100-C
IFsm Surge non repetitive forward current tp=10ms 80 A
sinusoidal
Tstg Storage and junction temperature range - 65 to + 150 °C
Tj - 65 to+ 150 °C
BYW29-(F) .
Symbol Parameter Unit
50 100 150 200
VRRM | Repetitive peak reverse voltage 50 100 150 200 v
August 1993 Ed:1B 1/5
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BYW29(F)

THERMAL RESISTANCE
Symbol Parameter Value Unit
Rth(-c) | Junctionto case TO220AC 2.8 °C/wW
ISOWATT220AC 5.0
ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS
Symbol Test Conditions Min. | Typ. | Max. | Unit
IR T)=25°C VR = VRRM 10 | pA
T,=100°C 0.6 mA
Ve | T=125°C F=5A 085 | V
Tj=125°C F=10A 1.05
T,=25°C IF=10A 1.15
Pulse test :* tp =5 ms, duty cycle <2 %
**tp = 380 us, duty cycle <2 %
To evaluate the conduction losses use the following equation :
P = 0.65 x IF(av) + 0.040 x I[F“(rms)
RECOVERY CHARACTERISTICS
Symbol Test Conditions Min. | Typ. | Max. | Unit
trr Tj=25°C IF=0.5A Irr=0.25A 25 ns
Ir=1A
IF=1A dlr/dt = -50A/pus 35
VR =30V
tfr T;=25°C lF=1A tr=10ns 15 ns
VFR=1.1XxVF
VEp T,=25°C IF=1A tr=10ns 2 \Y

2/5
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BYW29(F)

Fig.1 : Average forward power dissipation versus

average forward current.
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Fig.4 : Relative variation of thermal impedance
junction to case versus pulse duration.

Fig.2 : Peak current versus form factor.
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Fig.5 : Relative variation of thermal impedance
junction to case versus pulse duration.
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BYW29(F)

Fig.6 : Non repetitive surge peak forward current
versus overload duration.

Fig.7 : Non repetitive surge peak forward current
versus overload duration.

(TO220AC) (ISOWATT220AC)

| ]
g0 A 60 (A

—
70— 50—

— ™ Al
60— ~ - -\L\ N

—l T~ N 40 ERAS NG
50 Suy ~ ~\ oag6e \\ \\\\\\ Tc=25°C

b ™ =
40 ~ 30 SIS \H--H-L
N \\ \\\ Tc=50°C
30r 7 Sy 20k . L
Te=75°C ~H
201 ™ | +' AR L Tc=1009C
10 —t 1 Te=1200C | 10- Lt
5205 t(s) L w05 1s)
0 IR L 0 =

0.001 0.01 0.1 1 0.001 0.01 0.1 1
Fig.8 Average current versus ambient Fig.9 Average current versus ambient

temperature.
(duty cycle : 0.5) (TO220AC)

IF(av)(A)
10
0 [T T
Rth(j-a)=Rth(j-c)
8
7 —~ \\
6 Rth(j-a)=15 OC/W \
i_ 6=0.5 T N
<
al ™.
3 SN
1r §=tprm P~ Tamb(oC) \
) L 1 L L

o

20 40 60 80 100 120 140 160

Fig.10 : Junction capacitance versus reverse
voltage applied (Typical values).
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Fig.11 : Recovery charges versus diF/dt.
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BYW29(F)

Fig.12 : Peak reverse current versus dIF/dt. Fig.13 : Dynamic parameters versus junction
temperature.
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‘y_l SGS-THOMSON

MICROELECTRONICS BYW29M-200
HIGH EFFICIENCY
FAST RECOVERY DIODES
MAIN PRODUCT CHARACTERISTICS
IF(Av) 8A
VRRM 200V
trr 35ns
VF 085V
FEATURES AND BENEFITS

» VERY SMALL CONDUCTION LOSSES
» NEGLIGIBLE SWITCHING LOSSES

= LOW FORWARD AND REVERSE RECOVERY
TIMES

= HIGH SURGE CURRENT
» HIGH DISSIPATION MINIATURE PACKAGE

= SURFACE MOUNT TECHNOLOGY Power SO-10™
COMPATIBLE Plastic, non isolated SMD
with copper tab
DESCRIPTION

Single rectifier suited for switchmode power supply
and high frequency DC to DC converters.
Packaged in a high performance surface mount
package PSO-10, this device is intended for use
in high frequency inverters, free wheeling and po-
larity protection applications.

ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
VRRM Repetitive peak reverse voltage 200 Vv
IF(RMS) RMS forward current (All pins connected) 17 A
IFAv) Average forward current Tc=120°C 8 A
§=0.5
IFsm Surge non repetitive forward current tp=10ms 80 A
(All pins connected) sinusoidal
IFRM Repetitive peak forward current tp=5us ' 75 A
f=5kHz
Tstg Storage and junction temperature range - 40 to+ 150 °C
Tj

TM : PowerSO-10 and TURBOSWITCH are trademarks of SGS-THOMSON Microelectronics.
August 1993 Ed:2A 1/4
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BYW29M-200

THERMAL RESISTANCE
Symbol Parameter Value Unit
Rth (j-c) | Junction to case thermal resistance 2.8 °C/W
STATIC ELECTRICAL CHARACTERISTICS
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
Ir* Reverse leakage current | VR =VRrM Tj=25°C 10 pA
Tj=100°C 0.6 mA
VE Forward voltage drop IF=5A Tj=125°C 0.85 \
IF=10A Tj=125°C 1.05
IF=10A Tj=25°C 1.15
Pulsetest: *tp=5ms,duty cycle<2%
**tp = 380 us, duty cycle <2 %
To evaluate the conduction losses use the following equation :
P = 0.65 x IF(av) + 0.040 I%Rus)
RECOVERY CHARACTERISTICS
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
ter Reverse recovery | Tj=25°C IF=0.5A 25 ns
time Ir=0.25 A lrR=1A
T;=25°C IF=1A 35
dif/dt =-50A/us  VrR=30V
tr Forward recovery | Tj=25°C IF=1A ns
time dIF/dt = 100A/us 15
VFr= 1.1 X VF max
Vep Peak forward Tj=25°C Ir=1A \
voltage dlF/dt = 100A/us 2
PIN OUT configuration in PowerSO-10 :
Anode = pinito5 ————
Cathode = connected to base tab Pin 1 — / [
oy )
:g:,_> N ° —r
-
E tab |E==Pin 6
top view

2/4
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BYW29M-200

Fig.1 : Average forward power dissipation versus
average forward current.
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Fig.3 : Forward voltage drop versus forward cur-
rent (maximum values).
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Fig.5 : Non repetitive surge peak forward current
versus overload duration.

Fig.2 : Peak current versus form factor.
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Fig.4 : Relative variation of thermal impedance
junction to case versus pulse duration.
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BYW29M-200

Fig.7 : Junction capacitance versus reverse volt-
age applied (Typical values).

Fig.8 : Recovery charges versus dI/dt.
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BYW80(F)

HIGH EFFICIENCY FAST RECOVERY RECTIFIER DIODES

FEATURE

S

= SUITED FOR SMPS
= VERY LOW FORWARD LOSSES
= NEGLIGIBLE SWITCHING LOSSES

» HIGH SURGE CURRENT CAPABILITY

» HIGH AVALANCHE ENERGY CAPABILITY

n INSULATED VERSION (ISOWATT220AC) :
Insulating voltage = 2000 V DC
Capacitance = 12 pF

DESCRIPTION

Single chip rectifier suited for switchmode power
supply and high frequency DC to DC converters.

Packaged in TO220AC, or ISOWATT220AC this isolated
device is intended for use in low voltage, high TO220AC ISOWATT220AC
frequency inverters, free wheeling and polarity (Plastic) (Plastic)
protection applications.
BYW80-200 BYWB80F-200
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
IFRMS) | RMS forward current * 20 A
IFav) Average forward current |TO220AC Tc=120°C 10 A
§=05 ISOWATT220AC | Tc=95°C 10
IFsm Surge non repetitive forward current tp=10ms 100 A
sinusoidal
Tstg iunction t t - 65 to+ 150 °C
= Storage and junction temperature range e er i oG
BYW80-(F) )
Symbol Parameter Unit
50 100 150 200
VRAM Repetitive peak reverse voltage 50 100 150 200 v
August 1993 Ed:1B 1/5
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BYWSO0(F)

THERMAL RESISTANCE
Symbol Parameter Value Unit
Rth (-¢) | Junction to case TO220AC 2.5 °C/W
ISOWATT220AC 4.7
ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS
Symbol Test Conditions Min. | Typ. | Max. | Unit
lR* Tj=25°C VR = VRRM 10 | pA
Tj=100°C 1 mA
e Tj=125°C IF=7A 085 | V
Tj=125°C lF=15A 1.05
Tj=25°C lr=15A 1.15

Pulse test: * tp = 5 ms, duty cycle <2 %
**tp = 380 ps, duty cycle <2 %

To evaluate the conduction losses use the following equation :
P = 0.65 X Ir(av) + 0.027 X IF%(Rms)

RECOVERY CHARACTERISTICS

Symbol Test Conditions Min. | Typ. | Max. | Unit
trr Tj=25°C IF=0.5A Irr = 0.25A 25 ns
Ir=1A
lF=1A diF/dt = -50A/us 35
VR =30V
tfr Tj=25°C IF=1A tr=10ns 15 ns
VFR=1.1XVF
VFp Tj=25°C IF=1A tr=10ns 2 \Y
2/5 . ‘
K37 3R THANSN
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BYW80(F)

Fig.1 : Average forward power dissipation versus
average forward current.
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Fig.3 : Forward voltage drop versus forward
current (maximum values).
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Fig.4 : Relative variation of thermal impedance
junction to case versus pulse duration.

Fig.2 : Peak current versus form factor.
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BYWS0(F)

Fig.6 : Non repetitive surge peak forward current
versus overload duration.

Fig.7 : Non repetitive surge peak forward current
versus overload duration.
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Fig.10 : Junction capacitance versus reverse
voltage applied (Typical values).

Fig.11 : Recovery charges versus dlr/dt.

C(pF) QRR(nC)
50 TTTTTTT 500 T T T T —T
| F=1Mhz T|=25°C [ 90% CONFIDENCE Tj=1250C IF=IF(av) -
\5__~_- |
—
L~
100 —
VR(V) dIF/dt(Alus)
10 1 10 L1 1111
1 10 100 200 10 20 50 100 200 500
45 LNy SGS-THOMSON
V7. 5cRoELECTRONICS

132



BYW80(F)

Fig.12 : Peak reverse current versus dIF/dt. Fig.13 : Dynamic parameters versus junction
temperature.
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c— SGS-THOMSON
’l® MICROELECTRONICS BYWS8O0PI

HIGH EFFICIENCY FAST RECOVERY RECTIFIER DIODES

FEATURES )

= SUITED FOR SMPS

= VERY LOW FORWARD LOSSES

» NEGLIGIBLE SWITCHING LOSSES

» HIGH SURGE CURRENT CAPABILITY

= HIGH AVALANCHE ENERGY CAPABILITY

» INSULATED PACKAGE :
Insulating voltage = 2500 Vrms
Capacitance = 7 pF

DESCRIPTION

Single chip rectifier suited for switchmode power
supply and high frequency DC to DC converters.

Packaged in Isolated TO220AC, this device is -:gzlza;i%
intended for use in low voltage, high frequency (Plastic)
inverters, free wheeling and polarity protection
applications.

BYWB80PI-200

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
IF(RMS) RMS forward current 20 A
IF(av) Average forward current Te=110°C 10 A

8=0.5
IFsm Surge non repetitive forward current tp=10ms 100 A
sinusoidal

Tstg Storage and junction temperature range - 65 to+ 150 °C
Ti geandju P 9 -~ 65 to+ 150 °C
BYWSO0PI- )

Symbol Parameter - Unit

50 100 150 200
VRRM Repetitive peak reverse voltage 50 100 150 200 v
September 1993 Ed:1B 1/4
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BYWS80PI

THERMAL RESISTANCE
Symbol Parameter Value Unit
Rth (-c) | Junction to case 3.5 °C/W
ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS
Symbol Test Conditions Min. | Typ. | Max. | Unit
IR" Tj=25°C VR = VRRM 10 | pA
Tj=100°C T | mA
Vg Tj=125°C F=7A 0.85 v
Tj=125°C IF=15A 1.05
T,=25°C IF=15A 1.15
Pulse test : * tp = 5 ms, duty cycle <2 %
**tp = 380 ps, duty cycle <2 %
To evaluate the conduction losses use the following equation :
P = 0.65 x Ir(av) + 0.027 x IF2(|:|MS)
RECOVERY CHARACTERISTICS
Symbol Test Conditions Min. | Typ. | Max. | Unit
trr Tj=25°C IF=0.5A Irr = 0.25A 25 ns
Ir=1A
IF=1A dlr/dt = -50A/us 35
VR =30V
tfr Tj=25°C IF=1A tr=10ns 15 ns
VFR=1.1x VF
VFp Tj=25°C IF=1A tr=10ns 2 \"
2/4 ¥
L3y, e TN
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BYW80PI

Fig.1 : Average forward power dissipation versus
average forward current.
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Fig.3 : Forward voltage drop versus forward
current (maximum values).
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Fig.5 : Non repetitive surge peak forward current
versus overload duration.
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Fig.2 : Peak current versus form factor.
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Fig.4 : Relative variation of thermal impedance
junction to case versus pulse duration.
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BYW80PI

Fig.7 : Junction capacitance versus reverse
voltage applied (Typical values).
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Fig.8 : Recovery charges versus dlr/dt.
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BYW81P/PI

HIGH EFFICIENCY FAST RECOVERY RECTIFIER DIODES

FEATURES

» SUITED FOR SMPS

= VERY LOW FORWARD LOSSES

» NEGLIGIBLE SWITCHING LOSSES

» HIGH SURGE CURRENT CAPABILITY

» HIGH AVALANCHE ENERGY CAPABILITY

= INSULATED VERSION :
Insulating voltage = 2500 Vrms
Capacitance = 7 pF

DESCRIPTION

Single chip rectifier suited for switchmode power isolated
supply and high frequency DC to DC converters. TO220AC TO220AC
Packaged in TO220AC this device is intended for (Plastic) (Plastic)
use in low voltage, high frequency inverters, free
wheeling and polarity protection applications. BYW81P-200 BYWS81PI-200
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
IFRMS) | RMS forward current 35 A
IF(av) Average forwaid current |BYW81P Te=115°C 15 A
=05 BYWS1PI Te=90°C 15
Irsm Surge non repetitive forward current tp=10ms 200 A
sinusoidal
Tstg Storage and junction temperature range - 40 to+150 °C
T - 40 to + 150 °C
BYW81P-/PI- )
Symbol Parameter Unit
50 100 150 200
VRRM Repetitive peak reverse voltage 50 100 150 200 v

August 1993 Ed:1B
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BYW81P/PI

THERMAL RESISTANCE
Symbol Parameter Value Unit
Rth (-¢) | Junction to case BYWS81P 2.0 °C/W
BYWS81PI 35
ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS
Symbol Test Conditions Min. | Typ. | Max. [ Unit
IR* Tj=25°C VR = VRRM 20 | wA
Tj =100°C 1.5 mA
Vg= Tj=125°C F=12A 085 | V
Tj=125°C lF=25A 1.05
Tj=25°C lF=25A 115
Pulse test : * tp =5 ms, duty cycle <2 %
**tp = 380 ps, duty cycle <2 %
To evaluate the conduction losses use the following equation :
P = 0.65 X Irav) + 0.016 X IF°Rms)
RECOVERY CHARACTERISTICS
Symbol Test Conditions Min. | Typ. | Max. | Unit
trr Tj=25°C IF = 0.5A Irr=0.25A 25 ns
|R = 1A
IF=1A dIr/dt = -50A/pus 40
Vg =30V
tfr Tj=25°C IF=1A tr=10ns 15 ns
VEr=1.1xVF
VEp Tj=25°C IF=1A tr=10ns 2 Vv
2/4
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BYW81P/PI

Fig.1 : Average forward power dissipation versus
average forward current.
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Fig.3 : Forward voltage drop versus forward
current (maximum values).
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Fig.5 : Non repetitive surge peak forward current
versus overload duration.

Fig.2 : Peak current versus form factor.
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Fig.4 : Relative variation of thermal impedance
junction to case versus pulse duration.
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versus overload duration.
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BYW81P/PI

Fig.7 Average current versus ambient Fig.8 Average current versus ambient
temperature. temperature.
(duty cycle : 0.5) (BYW81P) (duty cycle : 0.5) (BYW81PI)
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Fig.9 : Junction capacitance versus reverse Fig.10 : Recovery charges versus dlr/dt.
voltage applied (Typical values).
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BYW81M-200

HIGH EFFICIENCY
FAST RECOVERY DIODES

MAIN PRODUCT CHARACTERISTICS

IF(av) 15A
VRRM 200V
trr 35ns
VE 0.85V
FEATURES AND BENEFITS

= VERY SMALL CONDUCTION LOSSES
» NEGLIGIBLE SWITCHING LOSSES

= LOW FORWARD AND REVERSE RECOVERY
TIMES

» HIGH SURGE CURRENT
» HIGH DISSIPATION MINIATURE PACKAGE
n SURFACE MOUNT TECHNOLOGY

Power SO-10™

COMPATIBLE Plastic, non isolated SMD
with copper tab
DESCRIPTION
Single rectifier suited for switchmode power supply
and high frequency DC to DC converters.
Packaged in a high performance surface mount
package PSO-10, this device is intended for use
in high frequency inverters, free wheeling and po-
larity protection applications.
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
VRRM Repetitive peak reverse voltage 200 \%
IFRMS) | RMS forward current (All pins connected) 27 A
IF(AV) Average forward current Te=115°C 15 A
8=05
IFSMm Surge non repetitive forward current tp=10ms 200 A
(All pins connected) sinusoidal
IFRM Repetitive peak forward current tp=5us 160 A
f=5kHz
Tstg Storage and junction temperature range - 40 to+ 150 °C
Tj

TM : PowerSO-10 is a trademark of SGS-THOMSON Microelectronics.

August 1993 Ed:2A
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BYW81M-200

THERMAL RESISTANCE
Symbol Parameter Value Unit
Rth (j-c) | Junction to case thermal resistance 2.0 °C/W
STATIC ELECTRICAL CHARACTERISTICS
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
IR* Reverse leakage current | VR=VRRM | Tj=25°C 20 pA
Tj=100°C 1.5 mA
VE* Forward voltage drop IF=12A Tj=125°C 0.85 \Y
IF=25A Tj=125°C 1.05
IF=25A Tj=25°C 1.15
Pulsetest: *tp=>5ms,duty cycle<2%
**tp = 380 s, duty cycle <2 %
To evaluate the conduction gosses use the following equation :
P =0.65 x Ir(av) + 0.0016 IF"(rMS)
RECOVERY CHARACTERISTICS
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
trr Reverse recovery | Tj=25°C IF=0.5A 25 ns
time Ir=0.25A IR=1A
Tj=25°C IF=1A 40
dIF/dt =-50A/us  VR=30V
tfr Forward recovery | Tj=25°C IF=1A ns
time diF/dt = 100A/ps 15
VFR = 1.1 X VF max
VFP Peak forward Tj=25°C  IF=1A \Y
voltage diF/dt = 100A/us 2
PIN OUT configuration in PowerSO-10 :
Anode = pinito5 e
Cathode = connected to base tab Pin 1 —r /
o _ry v
o] V tab -]
|y —m— Pin 6
—
top view
2/4 r
L3z, 3rEHAMEON
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BYW81M-200

Fig.1 : Average forward power dissipation versus
average forward current.
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Fig.3 : Forward voltage drop versus forward cur-
rent (maximum values).
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Fig.5 : Non repetitive surge peak forward current
versus overload duration.

Fig.2 : Peak current versus form factor.

|
350 M(A) T T T
300 l\ LI -

1
250 M
l\ O =tp/T
200 »
150 P=1 OrV
P=20W
100
\< ~. P=3ow
50 3 — —

0
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

Fig.4 : Relative variation of thermal impedance
junction to case versus pulse duration.
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BYW81M-200

Fig.7 : Junction capacitance versus reverse volt-
age applied (Typical values).

Fig.8 : Recovery charges versus dig/dt.
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Fig.9 : Peak reverse current versus dIF/dt. Fig.10 : Dynamic parameters versus junction tem-
perature.
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BYW 81-50 — 200

HIGH EFFICIENCY FAST RECOVERY RECTIFIER DIODES

= VERY LOW CONDUCTION LOSSES

= NEGLIGIBLE SWITCHING LOSSES

= LOW FORWARD AND REVERSE RECOVERY
TIMES

= HIGH SURGE CURRENT AND AVALANCHE
CAPABILITY

= THE SPECIFICATIONS AND CURVES EN-
ABLE THE DETERMINATION OF tr AND Iam AT

100°C UNDER USERS CONDITIONS

DO 4
DESCRIPTION (Metal)
Low voltage drop rectifiers suited for switchmode
power supply.
ABSOLUTE RATINGS (limiting values)
Symbol Parameter Value Unit
lERM Repetitive Peak Forward Current tp < 20ps 200 A
IF (RMs) RMS Forward Current 35 A
IF (av) Average Forward Current Tc =120°C 15 A
6=05
lFsm Surge non Repetitive Forward Current tp =10ms 200 A
Sinusoidal
Piot Power Dissipation Tc =100°C 22 w
Tj Junction Temperature — 40 to 150 °C
Symbol P BYW 81 Unit
ymbo arameter 50 100 150 200 ni
VRRM Repetitive Peak Reverse Voltage 50 100 150 200 \%
Vgesm Non Repetitive Peak Reverse Voltage 55 110 165 220 \
THERMAL RESISTANCE
Symbol Parameter Value Unit
Rih (-c) Junction-case 23 °C/W
June 1989 1/4
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BYW 81-50 — 200

ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS
Symbol Test Conditions Min. Typ. Max. Unit
Ir T, = 25°C VR = VRRM 15 LA
T, = 100°C 15 mA
VE Tj= 25°C Ir = 38A 1.25 \Y
T, =100°C Ir = 12A 0.85
RECOVERY CHARACTERISTICS
Symbol Test Conditions Min. Typ. Max. Unit
ter T, =25°C Ig =1A dig/dt = — 50A/us 35 ns
Vg =30V see figure 12
Qrr T, =25°C Ip =2A dif/dt = — 20A/us 15 nC
Vg < 30V
ter T, =25°C lg=1A tr =5ns 15 ns
Measured at 1.1 x Vg
Vep T, =25°C Ir =1A tr =5ns 2 \

To evaluate the conduction losses use the following equations :
VE=0.66 + 0.0077 Ir

2/4

P = 0.66 X IF(av) + 0.0077IF%Rus)
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BYW 81-50 — 200
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BYW 81-50 — 200
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BYWS51(F)

HIGH EFFICIENCY FAST RECOVERY RECTIFIER DIODES

FEATURES

= SUITED FOR SMPS

= VERY LOW FORWARD LOSSES

= NEGLIGIBLE SWITCHING LOSSES

» HIGH SURGE CURRENT CAPABILITY

» HIGH AVALANCHE ENERGY CAPABILITY

= INSULATED VERSION (ISOWATT220AB) :
Insulating voltage = 2000 V DC
Capacitance = 12 pF

A1

A2

8
DESCRIPTION
Dual center tap rectifier suited for switchmode
power supply and high frequency DC to DC
converters. isolated
Packaged in TO220AB, or ISOWATT220AB this TO220AB ISOWATT220AB
device is intended for use in low voltage, high (Plastic) (Plastic)
frequency inverters, free wheeling and polarity
tecti licati .
protection applications BYW51-200 BYWS51F-200
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
IFRMS) | RMS forward current Perdiode 20 A
IFAv) | Average forward current | TO220AB Tc=120°C_|Per diode 10 A
§=05 ISOWATT220AB [Tc=95°C |Perdiode 10
IFSM Surge non repetitive forward current tp=10ms  |Perdiode 100 A
sinusoidal
Tstg Storage and junction temperature range - 651t0+150 | °C
T geand] P g - 65 to+150 | °C
BYWS51-(F) )
Symbol Parameter Unit
50 100 150 200
VRAM Repetitive peak reverse voltage 50 100 150 200 v

August 1993 Ed:1B
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BYWS51(F)

THERMAL RESISTANCE
Symbol Parameter Value Unit
Rth (-¢) | Junction to case TO220AB Perdiode 25 °C/W
Total 1.4
ISOWATT220AB | Perdiode 5.1
Total 4.05
Rth (c) Coupling TO220AB 0.25 °C/W
ISOWATT220AB 3.0
When the diodes 1 and 2 are used simultaneously :
Tj-Tc (diode 1) = P(diode 1) x Rth(j-c) (Per diode) + P(diode 2) x Rth(c)
ELECTRICAL CHARACTERISTICS (Per diode)
STATIC CHARACTERISTICS
Symbol Test Conditions Min. | Typ. | Max. | Unit
IR Tj=25°C VA = VRam 15 | pA
Tj=100°C 1| mA
VF " T] =125°C IF =8A 085 V
T,=125°C IF=16 A 1.05
Tj=25°C IF=16 A 1.15
Pulsetest: *tp=5ms,duty cycle<2%
**tp = 380 s, duty cycle <2 %
To evaluate the conduction I2chses use the following equation :
P = 0.65 x IF(av) + 0.025 x IF“(rMS)
RECOVERY CHARACTERISTICS
Symbol Test Conditions Min. | Typ. | Max. | Unit
trr Tj=25°C IF=0.5A Irr = 0.25A 25 ns
IrR=1A
IF=1A dIr/dt = -50A/us 35
VR =30V
tfr Tj=25°C IF=1A tr=10ns 15 ns
VFR=1.1x VF
VEp Tj=25°C IF=1A tr=10ns 2 \"
2/5 g
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BYW51(F)

Fig.1 : Average forward power dissipation versus
average forward current.
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Fig.3 : Forward voltage drop versus forward
current (maximum values).
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Fig.4 : Relative variation of thermal impedance
junction to case versus pulse duration.

Fig.2 : Peak current versus form factor.
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BYWS51(F)

Fig.6 : Non repetitive surge peak forward current
versus overload duration.

Fig.7 : Non repetitive surge peak forward current
versus overload duration.
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Fig.10 : Junction capacitance versus reverse
voltage applied (Typical values).

Fig.11 : Recovery charges versus dlr/dt.
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BYWS51(F)

Fig.12 : Peak reverse current versus dIF/dt. Fig.13 : Dynamic parameters versus junction
temperature.
50 IRM(A) QRR;IRM[Tj)/QRR;IRM[Tj=125°C]
— 90% CONFIDENCE Tj=1250C —||=='|F(a;,) 1.50
1.25
10 L 1.00
IRM
0.75 —
A4 / / QRR
A 0.50
L~
0.25
dIF/dt(A/us) Tj(oC)
1 e 0.00 -
10 20 50 100 200 500 0 25 50 75 100 125 150
L7 SGS-THOMSON 5/5
YL MICROEBLECTRONICS

155






vy SGS-THOMSO
/. MI]@IER@IEILE@TIEE@MU@NS

BYW51M-200

HIGH EFFICIENCY
FAST RECOVERY DIODES

MAIN PRODUCT CHARACTERISTICS

IF(Av) 2x8A

VRRM 200V

trr 35ns

VE 0.85V
FEATURES AND BENEFITS

= VERY SMALL CONDUCTION LOSSES
= NEGLIGIBLE SWITCHING LOSSES

= LOW FORWARD AND REVERSE RECOVERY
TIMES

= HIGH SURGE CURRENT
= HIGH DISSIPATION MINIATURE PACKAGE
n SURFACE MOUNT TECHNOLOGY

Power SO-10™

COMPATIBLE Plastic, non isolated SMD
with copper tab
DESCRIPTION
Single rectifier suited for switchmode power supply
and high frequency DC to DC converters.
Packaged in a high performance surface mount
package PSO-10, this device is intended for use
in high frequency inverters, free wheeling and po-
larity protection applications.
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
VRRM Repetitive peak reverse voltage 200 \
IF(RMS) | RMS forward All pins connected | Perdiode 17 A
current
IF(AV) Average forward Te=120°C Per diode 10 A
current 8-05 Per device 20
IFSM Surge non repetitive | tp=10ms sinusoidal | Per diode 100 A
forward current Ali pins connected
IFRM Repetitive peak tp=5us Per diode 100 A
forward current f=5kHz
Tstg Storage and junction temperature range - 40 to+ 150 °C
Tj

TM : PowerSO-10 is a trademark of SGS-THOMSON Microelectronics.
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BYW51M-200

THERMAL RESISTANCES
Symbol Parameter Value Unit
Rth (j-¢) | Junction to case thermal resistances Per diode 25 °C/W
Total 1.4
Rth (c) Coupling thermal resistance 0.25 °C/W
STATIC ELECTRICAL CHARACTERISTICS (Per diode)
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
R* Reverse leakage current | VR =VRRM Tj=25°C 15 pA
Tj=100°C 1 mA
VF* | Forward voltage drop IF=8A Tj=125°C 0.9 \%
IF=16A Tj=125°C 1.05
IF=16A Tj=25°C 1.15
Pulsetest: *tp=5ms,dutycycle<2%
**tp = 380 us, duty cycle <2 %
To evaluate the conductiog losses use the following equation :
P = 0.65 x IF(av) + 0.025 IF*(rms)
RECOVERY CHARACTERISTICS
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
trr Reverse recovery | Tj=25°C IF=0.5A 25 ns
time Ir=0.25A IR=1A
Tj=25°C IF=1A 35
diF/dt = -50A/us VR =30V
tr Forward recovery | Tj=25°C IF=1A ns
time dIF/dt = 100A/us 15
VFR = 1.1 x VF max
VFP Peak forward Tj=25°C IF=1A \Y
voltage dIF/dt = 100A/us 2
PIN OUT configuration in PowerSO-10 :
Anode1 = pin1to5 ————"
Anode2 = pin6to10 Pin 1 —/ I
Cathodes = connected to base tab i =
= HE
 — N | s |
s tab 1 Pin 6
—
top view
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BYW51M-200

Fig.1 : Average forward power dissipation versus
average forward current.
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Fig.3 : Forward voltage drop versus forward cur-
rent (maximum values).
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Fig.5 : Non repetitive surge peak forward current
versus overload duration.

Fig.2 : Peak current versus form factor.
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Fig.4 : Relative variation of thermal impedance
junction to case versus pulse duration.
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BYW51M-200

Fig.7 : Junction capacitance versus reverse volt-
age applied (Typical values).

Fig.8 : Recovery charges versus dIF/dt.
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BYW77P/PI

HIGH EFFICIENCY FAST RECOVERY RECTIFIER DIODES

FEATURES

= SUITED FOR SMPS

= VERY LOW FORWARD LOSSES

= NEGLIGIBLE SWITCHING LOSSES

» HIGH SURGE CURRENT CAPABILITY

= HIGH AVALANCHE ENERGY CAPABILITY

= INSULATED VERSION :
Insulating voltage = 2500 V DC
Capacitance = 12 pF

DESCRIPTION
Single chip rectifier suited for switchmode power isolated
supply and high frequency DC to DC converters. SOD93 DOP3I
Packaged in SOD93, or DOP3I this device is (Plastic) (Plastic)
intended for use in low voltage, high frequency
inverters, free wheeling and polarity protection % ~
applications. BYW77P-200 BYW77PI1-200
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
IFRMS) | RMS forward current 50 A
IF(Av) Average forward current [SOD93 Tc=125°C 25 A
8=05 TOP3I To=100°C 25
IFsm Surge non repetitive forward current tp=10ms 500 A
sinusoidal
Tstg Storage and junction temperature range - 40 to+150 °C
Tj i : P 9 - 40 to + 150 °C
BYW77P-/PI- )
Symbol Parameter Unit
50 100 150 200
VRAM Repetitive peak reverse voltage 50 100 150 200 v

August 1993 Ed:1B
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BYW?77P/PI

THERMAL RESISTANCE
Symbol Parameter Value Unit
Rth (-¢) | Junction to case SOD93 1.0 °C/W
DOP3I 1.8
ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS
Symbol Test Conditions Min. | Typ. | Max. | Unit
IR* Tj=25°C VR = VRRM 25 pA
Tj=100°C 25 | mA
VE= | Tj=125°C IF=20A 085 | V
Tj=125°C IF=40A 1.00
Tj=25°C IF=40A 1.15
Pulse test : * tp = 5 ms, duty cycle <2 %
** tp = 380 ps, duty cycle <2 %
To evaluate the conduction losses use the following equation :
P = 0.7 X Ir(av) + 0.0075 x |F2(RMS)
RECOVERY CHARACTERISTICS
Symbol Test Conditions Min. | Typ. | Max. | Unit
trr Tj=25°C IF=0.5A Irr = 0.25A 35 ns
lr=1A
IF=1A dlr/dt = -50A/ps 50
Vg =30V
tfr Tj=25°C IF=1A tr=5ns 10 ns
VFR=1.1x VF
VEp Tj=25°C IF=1A tr=5ns 1.5 \Y
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BYW77P/PI

Fig.1 : Average forward power dissipation versus
average forward current.
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Fig.3 : Forward voltage drop versus forward
current (maximum values).
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Fig.5 : Non repetitive surge peak forward current
versus overload duration.

Fig.2 : Peak current versus form factor.
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Fig.4 : Relative variation of thermal impedance
junction to case versus pulse duration.
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BYW77P/PI

Fig.7 Average current versus ambient
temperature.
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Fig.9 : Junction capacitance versus reverse
voltage applied (Typical values).
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Fig.11 : Peak reverse current versus dIF/dt.

Fig.8 Average current versus ambient
temperature.
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QRR(nC)
80 T T T T 1
90%CONFIDENCE
70
IF=IF(av)
60 Ti=100°c L/
50
40 ,
30 / Tj=25°C
L1 /”‘
20 _ 1 1
10 — T
dIF/dt(A/us)
0 o A
1 10 100
Fig.12 : Dynamic parameters versus junction
temperature.

3.0 /RM(A) QRR;IRM[Tj//QRR;IRM[Tj=125°C]

"I s0%conFiDENCE 1.50
2.5 IF=IF(av) 1.25

Tj=100 °C,
2.0 7 1.00
/\

) y ARy LU

1.5 4 a4 0.75
% L—T ~—"1 orr
1.0 vl 0.50
P!
0.5 e Tir25°0 0.25
== dIF/dt(A/us) Ti(°c)
0.0 0.00
1 20 10 100 0 25 50 75 100 125 150
44 [y SGS-THOMSON
Y/, ticroeLEcTRONICS

164



(v, SGS-THOMSON
Y. MH@%@ELE@FE&@NH@S

BYW77M-200

HIGH EFFICIENCY
FAST RECOVERY DIODES

MAIN PRODUCT CHARACTERISTICS

IF(Av) 25A
VRRM 200V
trr 50 ns
Vg 0.85V
FEATURES AND BENEFITS

s VERY SMALL CONDUCTION LOSSES
» NEGLIGIBLE SWITCHING LOSSES

» LOW FORWARD AND REVERSE RECOVERY
TIMES

» HIGH SURGE CURRENT
= HIGH DISSIPATION MINIATURE PACKAGE

= SURFACE MOUNT TECHNOLOGY
COMPATIBLE

Power SO-10™
Plastic, non isolated SMD

with copper tab
DESCRIPTION
Single rectifier suited for switchmode power supply
and high frequency DC to DC converters.
Packaged in a high performance surface mount
package PSO-10, this device is intended for use
in high frequency inverters, free wheeling and po-
larity protection applications.
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
VRRM Repetitive peak reverse voltage 200 \
IF(RMS) RMS forward current (All pins connected) 44 A
IF(AV) Average forward current Te=125°C 25 A
§=0.5
IFsm Surge non repetitive forward current tp=10ms . 200 A
(All pins connected) sinusoidal
IFRM Repetitive peak forward current tp=5us 310 A
f=5kHz
Tstg Storage and junction temperature range - 40 to+ 150 °C
Tj

TM : PowerSO-10 is a trademark of SGS-THOMSON Microelectronics.

August 1993 Ed:2A
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BYW77M-200

THERMAL RESISTANCE
Symbol Parameter Value Unit
Rth (j-c) | Junction to case thermal resistance 1.0 °C/W
STATIC ELECTRICAL CHARACTERISTICS
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
IR* Reverse leakage current | VR=VRRM | Tj=25°C 25 pA
Tj=100°C 25 mA
VE * Forward voltage drop IF=20A Tj=125°C 0.85 \
IF=40A Tj=125°C 1.05
IF=40A Tj=25°C 1.15
Pulsetest: *tp=5ms,dutycycle<2%
**tp = 380 ps, duty cycle <2 %
To evaluate the conduction gosses use the following equation :
P = 0.65 x Ir(av) + 0.0075 IF“Rms)
RECOVERY CHARACTERISTICS
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
ter Reverse recovery | Tj=25°C IF=0.5A 35 ns
time Ir=0.25A IR=1A
Tj=25°C IF=1A 50
dIF/dt =-50A/us  VR=30V
tir Forward recovery | Tj=25°C IF=1A ns
time dIF/dt = 100A/us 10
VFR = 1.1 x VF max
VFp Peak forward Tj=25°C IF=1A Vv
voltage dIF/dt = 100A/ps 1.5
PIN OUT configuration in PowerSO-10 :
Anode = pinito5 e
Cathode = connected to base tab Pin 1 — —/ —
I /=
] tab =
s o —Pin6
———
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BYW77M-200

Fig.1 : Average forward power dissipation versus
average forward current.
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Fig.3 : Forward voltage drop versus forward cur-
rent (maximum values).
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Fig.2 : Peak current versus form factor.
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Fig.4 : Relative variation of thermal impedance
junction to case versus pulse duration.
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BYW77M-200

Fig.7 : Junction capacitance versus reverse volt-
age applied (Typical values).
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Fig.8 : Recovery charges versus dig/dt.
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Fig.10 : Dynamic parameters versus junction tem-
perature.

0 IRM(A) QRR;IRM[Tj/QRR;IRM[Tj=125°C]
(— QI‘J%aCIONFllDIIEN‘CEI 0
2.5+ IF=IF(av) 1.25
Tj=100 ocC;
2.0 1.00
// 1/ IRM /
1.5 / 7 0.75
g L—"T ~—"] arr
1.0 A 0.50
//
0.5 R 259G 0.25
1 L
= dIF/dt(A/us) 1T Ti(°c)
0.0 0.00
1 20 10 100 0 25 50 75 100 125 150
44 L3y, SGS-THOMSO
7’3 IM]U@IR!@EILE@F@@MI]@"S

168




(v, SGS-THOMSON
/4 MH@%@ELE@T@@MH@S

BYW 77-50 — 200

HIGH EFFICIENCY FAST RECOVERY RECTIFIER DIODES

= VERY LOW CONDUCTION LOSSES

= NEGLIGIBLE SWITCHING LOSSES

= LOW FORWARD AND REVERSE RECOVERY
TIMES

» HIGH SURGE CURRENT AND AVALANCHE
CAPABILITY

= THE SPECIFICATIONS AND CURVES EN-
ABLE THE DETERMINATION OF tr AND Irm
AT 100°C UNDER USERS CONDITIONS

DO 4
DESCRIPTION (Metal)
Low voltage drop rectifiers suited for switching mode
power supply.
ABSOLUTE RATINGS (limiting values)
Symbol Parameter Value Unit
IFRM Repetitive Peak Forward Current 4[ tp < 20us 500 A
Ir (Rms) | RMS Forward Current 50 A
IF(av) | Average Forward Current Tc =115°C 25 A
8 =05
lesm Surge non Repetitive Forward Current tp = 10ms 500 A
Sinusoidal
Ptot Power Dissipation Tc =100°C 33 w
Tstg Storage and Junction Temperature Range - 40 to 150 °C
TJ
bo o BYW 77- Uni
Symbo arameter 50 100 150 200 nit
VRaM Repetitive Peak Reverse Voltage 50 100 150 200 \Y
VRsmM Non Repetitive Peak Reverse Voltage 55 110 165 220 \
THERMAL RESISTANCE
Symbol Parameter Value Unit
Rth -¢) | Junction-case 1.5 °C/W

June 1989
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BYW 77-50 — 200

ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS
Symbol Test Conditions Min. Typ. Max. Unit
Ir T, = 25°C Vg = VRRM 25 A
T, = 100°C 25 mA
Ve T; = 25°C Il =63A 1.1 \
T, =100°C I = 20A 0.85
RECOVERY CHARACTERISTICS
Symbol Test Conditions Min. Typ. Max. Unit
ter T, =25°C Ir =1A dig/dt = — 50A/us 50 ns
Vg =30V see figure 12 i
Qe T, =25°C Ip =2A dif/dt = — 20A/us 20 nC
Vg < 30V
e T, = 25°C Ir = 1A t; = 5ns 10 ns
Measured at 1.1 x Vg
Vep T, =25°C lg =1A tr =5ns 1.5 \

To evaluate the conduction losses use the following equations :

VE =0.66 + 0.0047 Ir P=

2/4

0.66 X IFAv) + 0.0047IF%(Rms)
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BYW 77-50 — 200

FIGURE 5 : Voltage drop and dispersion versus forward current
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BYW 77-50 — 200
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FICURE 8 Recovery charge versus dig/dt
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HIGH EFFICIENCY FAST RECOVERY RECTIFIER DIODES

FEATURES

= SUITED FOR SMPS

= VERY LOW FORWARD LOSSES
= NEGLIGIBLE SWITCHING LOSSES K
» HIGH SURGE CURRENT CAPABILITY A2

» HIGH AVALANCHE ENERGY CAPABILITY

= INSULATED VERSION TOP3I :
Insulating voltage = 2500 V DC
Capacitance = 12 pF

A1

DESCRIPTION

Dual center tap rectifier suited for switchmode
power supply and high frequency DC to DC

converters. - isolated
Packaged in SOT93, or TOP3I this device is SOT93 TOP3I
intended for use in low voltage, high frequency (Plastic) (Plastic)
invelrters, free wheeling and polarity protection
icati .
applications BYW99P-200 BYW99PI-200
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
IFRMS) | RMS forward current Perdiode 35 A
IF(av) Average forward current | SOT93 Tc=120°C_|Perdiode 15 A
§=05 TOP3I To=115°C | Perdiode 15
IFsm Surge non repetitive forward current tp=10ms |Perdiode 200 A
sinusoidal
Tstg Storage and junction temperature range -40 to+150 | °C
Tj -40 to+150 [ °C
BYW9OP-/PI- ,
Symbol Parameter Unit
4 50 100 150 200
VRRM Repetitive peak reverse voltage 50 100 150 200 v
August 1993 Ed:1B 1/4
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THERMAL RESISTANCE
Symbol Parameter Value Unit
Rth (i-c) | Junction to case SOT93 Perdiode 1.8 °C/W
Total 1.0
TOP3 Perdiode 2.0
Total 1.25
Rth (c) Coupling SOT93 0.2 °C/W
TOP3I 0.5
When the diodes 1 and 2 are used simultaneously :
Tj-Tc (diode 1) = P(diode 1) x Rth(j-c) (Per diode) + P(diode 2) x Rth(c)
ELECTRICAL CHARACTERISTICS (Per diode)
STATIC CHARACTERISTICS
Symbol Test Conditions Min. | Typ. | Max. | Unit
I Tj=25°C VR = VRRM 20 | pA
Tj=100°C 15 | mA
VF * Tl =125°C IF =12A 0.85 \
Tj=125°C IF=25A 1.05
Tj=25°C IF=25A 1.15
Pulse test : * tp = 5 ms, duty cycle <2 %
**tp = 380 s, duty cycle <2 %
To evaluate the conduction losses use the following equation :
P = 0.65 X Irav) + 0.016 X IF%rms)
RECOVERY CHARACTERISTICS
Symbol Test Conditions Min. | Typ. | Max. | Unit
trr Tj=25°C IF=0.5A Irr = 0.25A 25 ns
|R = 1A
IF=1A dlIr/dt = -50A/us 40
VR =30V
tr Tj=25°C IF=1A tr=10ns 15 ns
Vrr=1.1xVE
Vrp Tj=25°C Ir=1A tr=10ns 2 \"
2/4 .
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Fig.1 : Average forward power dissipation versus
average forward current.
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Fig.2 : Peak current versus form factor.
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Fig.7 Average current ambient
temperature.
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Fig.8 Average current versus ambient
temperature.
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BYW 92-50 — 200

HIGH EFFICIENCY FAST RECOVERY RECTIFIER DIODES

= VERY LOW CONDUCTION LOSSES

s NEGLIGIBLE SWITCHING LOSSES

= LOW FORWARD AND REVERSE RECOVERY
TIMES

= HIGH SURGE CURRENT AND AVALANCHE
CAPABILITY

= THE SPECIFICATIONS AND CURVES EN-
ABLE THE DETERMINATION OF tr AND Irm
AT 100°C UNDER USERS CONDITIONS

DO5
DESCRIPTION (Metal)
Low voltage drop rectifiers suited for switching mode
power supply.
ABSOLUTE RATINGS (limiting values)
Symbol Parameter Value Unit
leRM Repetitive Peak Forward Current tp < 20us 500 A
Ir (RMs) | RMS Forward Current 70 A
IF (av) Average Forward Current Tec =115°C 35 A
§=05
lesm Surge non Repetitive Forward Current tp = 10ms 500 A
Sinusoidal
Piot Power Dissipation Tc =100°C 50 w
Tstg Storage and Junction Temperature Range —40to 150 °C
T
BYW 92- .
Symbol Parameter 50 100 150 200 Unit
VRAM Repetitive Peak Reverse Voltage 50 100 150 200 \
Vism Non Repetitive Peak Reverse Voltage 55 110 165 220 \
THERMAL RESISTANCE
Symbol Parameter Value Unit
Rith (5-¢) Junction-case 1 °C/W

June 1989
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BYW 92-50 — 200

ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS
Symbol Test Conditions Min. Typ. Max. Unit
Ig T, = 25°C VR = VRamM 50 LA
T, =100°C 5 mA
Vg T, = 25°C Ir = 100A 1.3 \
T, =100°C IF = 35A 0.92
RECOVERY CHARACTERISTICS
Symbol Test Conditions Min. Typ. Max. Unit
ter T,=25°C I =1A dig/dt =— 50A/us 50 ns
Vg =30V see figure 12
Qrr T, =25°C Ip =2A dig/dt = — 20A/us 20 nC
Vg < 30V
tir T, =25°C Ig =1A tr =5ns 10 ns
Measured at 1.1 x Vg
Vep T, =25°C Ig =1A tr = 5ns 1.5 \Y

To evaluate the conduction losses use the following equations :
VE =0.66 + 0.0047 I¢

2/4

P =0.66 x Irav) + 0.0047IF2(RMS)
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FIGURE 5 : Voltage drop versus forward current
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BYW 78-50 — 200

HIGH EFFICIENCY FAST RECOVERY RECTIFIER DIODES

= VERY LOW CONDUCTION LOSSES

» NEGLIGIBLE SWITCHING LOSSES

= LOW FORWARD AND REVERSE RECOVERY
TIMES

= HIGH SURGE CURRENT AND AVALANCHE
CAPABILITY

s THE SPECIFICATIONS AND CURVES EN-
ABLE THE DETERMINATION OF tr and Irm
AT 100°C UNDER USERS CONDITIONS

DO5
DESCRIPTION (Metal)
Low voltage drop rectifiers suited for switching mode
power supply.
ABSOLUTE RATINGS (limiting values)
Symbol Parameter Value Unit
IFRM Repetitive Peak Forward Current tp < 20us 1000 A
Ir (ams) | RMS Forward Current 100 A
IF (av) Average Forward Current Tc =100°C 50 A
6=05
Irsm Surge non Repetitive Forward Current tp =10ms 1500 A
Sinusoidal
Piot Power Dissipation Tc =90°C 60 w
Tstg Storage and Junction Temperature Range —40to 150 °C
Tl
BYW 78- Uni
Symbol Parameter 50 100 150 200 nit
VRRM Repetitive Peak Reverse Voltage 50 100 150 200 \
VRsMm Non Repetitive Peak Reverse Voltage 55 110 165 220 \
THERMAL RESISTANCE
Symbol Parameter Value Unit
Rin(-c) Junction-case 1 °C/W
June 1989 1/4
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ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS
Symbol Test Conditions Min. Typ. Max. Unit
Ir T, = 25°C VR = VRrM 50 A
T, =100°C 5 mA
Ve T; = 25°C Ir = 160A 1.1 \%
T, = 100°C Ig = 50A 0.85
RECOVERY CHARACTERISTICS
Symbol Test conditions Min. Typ. Max. Unit
ter T, =25°C Ir =1A dig/dt = — 50A/us 60 ns
Vg =30V see figure 12
ter T, =25°C Ig =1A tr =5ns 10 ns
Mleasured at 1.1 x Vg
Vep T, =25°C Ir = 1A tr =5ns 1.5 \

To evaluate the conduction losses use the following equations :

VF = 0.66 + 0.0021 If

2/4

P = 0.66 x IF(av) + 0.0021 |F2(HMS)

‘7_’ SGS-THOMSON

182

MICROELECTRONICS




BYW 78-50 — 200

P '™
w w1
| 350 A}
50 By A Limit Ip(Ms) = 100 A
% o \ ¥
//° 300
40 ks — \
N / g /\
NI V4P atSd 250
Y /' \
30 /, 200 \—N
V \ P_60W
SRR NN
% // 100 S s P=40W,
/ \\
o ol P=20w ™~
o oL ||
o 10 20 30 40 IE(AV) (A} 0 0,2 04 06 08 )
FIGURE 1 : Power losses versus average current FIGURE 2 : Peak current versus form factor
Im \ K I T T l
- R
400 - 1 08 n
350 Tp 6=05 - 0,7 L 7
\ L1
300 d Tcase 100 °C £ >>400 Hz | 06—k _ 05 ,/,
\ Vreapplied <0,8 VRam e 7
250 05 ,/ P
N 72 <
200 0.4 7 /Q‘
1 o7
150 E— 03— 204 v o
N
100 0,2 —‘4 o
57 <
50 0.1 W i
0 0 l I
001 002 o004 01 02 04 Tylseo wa 2 5032 5022 5 g0 2 Sy
FIGURE 3 : Non repetitive peak surge current versus duration FIGURE 4 : Thermal impedance versus pulse width
\'
F T T T VE
(V)| 90 % confidence ) I
12 | 1.4
1,3 ”
: P
1 11 7 o
z
. prs
0,9 vj) 100 °C 1 ,/, 2N :
0.9 /
08 4 /
0,8]
0,7 /
0,7
0,6 06
05 05 |
o 50 100 150 200 1g(A) [¢] 100 200 300 400 Ig(A)

FIGURE 5 : Voltage drop and spread versus forward current

‘7_’ SGS-THOMSON

FIGURE 6 : Voltage drop versus forward current

3/4

MICROELECTRONICS

183



BYW 78-50 — 200

c T TTT Qe
- | I
(pF) L f=1MHz | (nC) |. 90 % confid
T(vj) = 25°C [ 4
100 A
380 NG
N 0
360 ¢
80 of
340 70 Ny
N
320 60 ‘>/
300 f——+ ™ N s0
N 40 - oG
280 29
\ 20 W //
260 20
e
240 10
220 0
1 2 46 10 20 40 100 200 VR (V) T 2 4 6 810 20 40 dip/dt
FIGURE 7 : Capacitance versus reverse voltage applied FIGURE 8 : Recovery charge versus dl g/dt (Alus)
t, L3 T T ' T T
(ns) 90 % confidence 1 | 20 % confidence
160 3.2
/
140 ™ .28
120 \ \\ );»,-, 24 o ,/
7 o
100 \\\ o 2 ' / v
)\ & / /
1, AN
80 7 1,6
2 ~ //
N oG
60 1,2 / ©
N
N
40 08 - AN
20 04 ﬁ
[} 0
1 2 4 6 10 20 0 dig/d 1 2 4 6 10 20 40 dip/dt
FIGURE 9 : Recovery time versus di p/dt (Afpsl FIGURE 10 :Peak reverse current versus dl p/dt (Alus)
%
300 LIF=1A
dip/dt = — 50 Alus
VR= 30V o
250 / e
200 >
// ter
150 = =
L
|
100
25 S0 75 100

125 Ty;(°C

FIGURE 11 : Dy ic pi versus ji

4/4

&1

184

SGS-THOMSON
MICROELEGTRONICS

FIGURE 12 : Measurement of ty (fig. 9) and IRy (fig. 10)




(v, SGS-THOMSON
Y. vicrosLECTRONICS

BYV52/PI

HIGH EFFICIENCY FAST RECOVERY RECTIFIER DIODES

FEATURES

u SUITED FOR SMPS

= VERY LOW FORWARD LOSSES

» NEGLIGIBLE SWITCHING LOSSES

= HIGH SURGE CURRENT CAPABILITY

= HIGH AVALANCHE ENERGY CAPABILITY

= INSULATED VERSION TOP3I :
Insulating voltage = 2500 V DC
Capacitance = 12 pF

DESCRIPTION

Dual center tap rectifier suited for switchmode

power supply and high frequency DC to DC
converters.

A1

A2

isolated
Packaged in SOT93, or TOP3I this device is SOT93 TOP3I
intended for use in low voltage, high frequency (Plastic) (Plastic)
invel_rter.s, free wheeling and polarity protection
applications. BYV52-200 BYV52P1-200
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
IF(RMS) | RMS forward current Perdiode 50 A
IFav) Average forward current |SOT93 Tc=110°C_|Perdiode 30 A
5=05 TOP3I Tc=90°C | Perdiode 30
IFsm Surge non repetitive forward current tp=10ms  |Perdiode 500 A
sinusoidal
Tstg Storage and junction temperature range -40t0+150 | °C
T - 40 to+150 | °C
BYV52-/PI- _
Symbol Parameter Unit
50 100 150 200
VRRM Repetitive peak reverse voltage 50 100 150 200 v

August 1993 Ed:1B
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BYV52/PI

THERMAL RESISTANCE
Symbol Parameter Value Unit
Rth (-¢) | Junction to case SOT93 Perdiode 1.2 °C/W
Total 0.75
TOP3 Per diode 1.8
Total 1.2
Rth (c) Coupling SOT93 0.3 °C/W
TOP3I 0.6
When the diodes 1 and 2 are used simultaneously :
Tj-Tc (diode 1) = P(diode 1) x Rth(j-c)(Per diode) + P(diode 2) x Rth(c)
ELECTRICAL CHARACTERISTICS (Per diode)
STATIC CHARACTERISTICS
Symbol Test Conditions Min. | Typ. | Max. | Unit
IR* T,=25°C Vg = VRAM 25 | pA
T,;=100°C 25 | mA
VFn T] = 125°C IF =20 A 0.85 Vv
Tj=125°C lF=40A 1.00
Tj=25°C IF=40A 1.15
Pulse test : * tp = 5 ms, duty cycle <2 %
**tp = 380 s, duty cycle <2 %
To evaluate the conduction losses use the following equation :
P = 0.7 X Irav) + 0.0075 X IF*Rms)
RECOVERY CHARACTERISTICS
Symbol Test Conditions Min. | Typ. | Max. | Unit
trr Tj=25°C IF=0.5A Irr=0.25A 35 ns
Ir=1A
IF=1A dlr/dt = -50A/us 50
Vg =30V
tr Tj=25°C lF=1A tr=5ns 10 ns
VFR=1.1xVF
Vep Tj=25°C IF=1A tr=5ns 1.5 \
2/4 .
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Fig.1 : Average forward power dissipation versus
average forward current.
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Fig.3 : Forward voltage drop versus forward
current (maximum values).

VEM(V)
o |11
Tj=125°C /
1.4 4
1.2
//
1.0
1
0.8 =

0.6 =171
0.4 =1
0.2 IFM(A)

0.0 i
"0.1 1 10 100 300

Fig.5 : Non repetitive surge peak forward current
versus overload duration.

Fig.2 : Peak current versus form factor.
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Fig.4 : Relative variation of thermal impedance
junction to case versus pulse duration.
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Fig.7 Average current versus ambient
temperature.
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Fig.9 : Junction capacitance versus reverse
voltage applied (Typical values).
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Fig.10 : Recovery charges versus diF/dt.
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BYW 08-50 — 200

HIGH EFFICIENCY FAST RECOVERY RECTIFIER DIODES

= VERY LOW CONDUCTION LOSSES
= NEGLIGIBLE SWITCHING LOSSES
= LOW FORWARD AND REVERSE RECOVERY

TIMES

= HIGH SURGE CURRENT AND AVALANCHE
CAPABILITY

= THE SPECIFICATIONS AND CURVES EN-
ABLE THE DETERMINATION OF tr and Igm
AT 100°C UNDER USERS CONDITIONS

= EASE OF PARALLELING

DO5
DESCRIPTION (Metal)
Low voltage drop rectifiers suited for switching mode
power supply.
ABSOLUTE RATINGS (limiting values)
Symbol Parameter Value Unit
IFRM Repetitive Peak Forward Current tp < 20ps 1000 A
IF (RMS) RMS Forward Current 100 A
IF (av) Average Forward Current Tc =85°C 80 A
§=05
lrsm Surge non Repetitive Forward Current tp =10ms 1500 A
Sinusoida
Ptot Power Dissipation Tc =90°C 80 w
Tstg Storage and Junction Temperature Range — 40 to 150 °C
T
BYW 08- Unit
Symbol Parameter 50 100 150 200 ni
VRRM Repetitive Peak Reverse Voltage 50 100 150 200 \
Vasm Non Repetitive Peak Reverse Voltage 55 110 165 220 Vv
THERMAL RESISTANCE
Symbol Parameter Value Unit
Rih -c) | Junction-case 0.75 °C/W

June 1989
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BYW 08-50 — 200

ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS
Symbol Test Conditions Min. Typ. Max. Unit
In T, = 25°C VR = VRaum 50 pA
T, = 100°C 5 mA
VE T, = 25°C If = 80A 1.05 \'
T, =100°C 0.92
RECOVERY CHARACTERISTICS
Symbol Test Conditions Min. Typ. Max. Unit
trr T, =25°C Ir =1A dig/dt = - 50A/us 60 ns
Vg =30V see figure 12
tir T, =25°C Ig =1A t, =5ns 10 ns
Measured at 1.1 x Vg
VEp T, =25°C I =1A tr = 5ns 1.5 \

To evaluate the conduction losses use the following equations :
VE=0.66 + 0.0021 Ir

2/4

P = 0.66 x Ir(av) + 0.00211F%Rums)
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BYW 08-50 — 200
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BYW 08-50 — 200

c T T T O T T
(pF) L f=1MHz | {nC) | 90% confidence yi
\ Tivj) =25°C //
380 \‘\ 100
350 90 5
80 o
340 7 .\»&“
320 S
| 60 v
50
300 w\ © Twi 25"0 //
0 \\ T
30
260
20
240 10
220 0
12 46 10 20 40 100 200 Vg{V) 1 2 4 6 810 20 40  djf/dt
{A/ps)
FIGURE 7 : Capacitance versus reverse voltage applied FIGURE 8 : Recovery charge versus dlg/dt
trr 809 confidence '%M 90% confidence )
(ns) /
160 A\ 32
N /
140 R 28 /
120 k 2,4 %
N s/
100 NY S, 2
N L
80 7 1.6 %
ZANNNY N
60 i < 12 A <, ’/
40 ™ 08
LA
20 0,4
0 0
1 2 4 6 10 20 40 dip/dt 1 2 4 6 10 20 40 di/dt
{A/ps) (A/ps)
FIGURE9 : Recovery time versus dig/dt FIGURE 10 : Peak reverse current versus dlg/dt
% T
IF=1A f
d|F/dt = 50 A/ps
VR =30V
400 -2 /| //
00 e

o$,
L\
200 /]

100 A ////

25 75 125 175 225 Ty (°C)
FIGURE 11 : Dy ic par versus ji i FIGURE 12 : Measurement of t;, (fig. 9) and Igp (fig. 10}
temperature
4 L3y SGS-THOMSON
’l MICROELECTRONICS

192



(v, SGS-THOMSON
Y. icrosLcTRONICS

BYV54(V)
BYV541(V)

HIGH EFFICIENCY FAST RECOVERY RECTIFIER DIODES

FEATURES

= SUITED FOR SMPS

= VERY LOW FORWARD LOSSES

s NEGLIGIBLE SWITCHING LOSSES

» HIGH SURGE CURRENT CAPABILITY

= HIGH AVALANCHE ENERGY CAPABILITY

= INSULATED :
Insulating voltage = 2500 Vrms
Capacitance = 45 pF

DESCRIPTION

Dual rectifier suited for switchmode power supply
and high frequency D%}o DC converters.

Packaged in ISOTOP ™ this device is intended for
use in low voltage, high frequency inverters, free

4 ! 1 nvel ISOTOP ISOTOP
wheeling and polarity protection applications. Fast on version Screw version
(Plastic) (Plastic)
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
IF(RMS) | RMS forward current Perdiode 100 A
IF(av) Average forward current &= 0.5 Tc=90°C  |Perdiode 50 A
IFsm Surge non repetitive forward current tp=10ms  |Perdiode 1000 A
sinusoidal
Tstg Storage and junction temperature range - 40 to+150 | °C
Tj -40t0+150 | °C
BYV54(V) / BYV541(V) )
Symbol Parameter Unit
50 100 150 200
VRRM Repetitive peak reverse voltage 50 100 150 200 v

TM : ISOTOP is a trademark of SGS-THOMSON Microelectronics.

August 1993 Ed:1B
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BYV54(V) / BYV541(V)

THERMAL RESISTANCE
Symbol Parameter Value Unit
Rth (i-c) | Junction to case Perdiode 1.2 °C/W
Total 0.85
Rth (C) Coup]ing 0.1 °C/W
When the diodes 1 and 2 are used simultaneously :
Tj-Tc (diode 1) = P(diode 1) x Rth(j-c)(Per diode) + P(diode 2) x Rth(c)
ELECTRICAL CHARACTERISTICS (Per diode)
STATIC CHARACTERISTICS b
Symbol Test Conditions Min. | Typ. | Max. | Unit
In* Tj=25°C VR = Vram 50 uA
Tj=100°C 5 | mA
VE Tj=125°C IF=50A 085 | V
Tj=125°C IF=100A 1.00
Tj=25°C IF=100A 1.15
Pulse test : * tp = 5 ms, duty cycle <2 %
** tp = 380 ps, duty cycle <2 %
To evaluate the conduction losses use the following equation :
P = 0.7 x Ir(av) + 0.003 x IF(Rms)
RECOVERY CHARACTERISTICS
Symbol Test Conditions Min. | Typ. | Max. | Unit
trr Tj=25°C I =0.5A Irr = 0.25A 40 ns
lr=1A
lF=1A dIr/dt = -50A/pus 60
Vg =30V
tr Tj=25°C IF=1A tr=5ns 10 ns
VFR=1.1x VF
Vrp Tj=25°C IF=1A tr=5ns 1.5 \'
2/4 .
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BYV54(V) / BYV541(V)

Fig.1 : Average forward power dissipation versus
average forward current.
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Fig.5 : Non repetitive surge peak forward current
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Fig.2 : Peak current versus form factor.
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BYV54(V) / BYV541(V)

Fig.7 : Junction capacitance versus reverse
voltage applied (Typical values).
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Fig.9 : Peak reverse current versus dIF/dt.

Fig.8 : Recovery charges versus dlg/dt.
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{7 SGS-THOMSON
Y. ricrosLECTRONICS BYV255(V)

HIGH EFFICIENCY FAST RECOVERY RECTIFIER DIODES

FEATURES

= SUITED FOR SMPS

= VERY LOW FORWARD LOSSES o E %
= NEGLIGIBLE SWITCHING LOSSES

» HIGH SURGE CURRENT CAPABILITY

» HIGH AVALANCHE ENERGY CAPABILITY
» INSULATED :

Insulating voltage = 2500 Vrms
Capacitance = 55 pF

DESCRIPTION

Dual rectifier suited for switchmode power supply
and high frequency Dwo DC converters.

Packaged in ISOTOP '™ this device is intended for ISOTOP ISOTOP
use in low voltage, high frequency inverters, free

) ) ] nver Fast on version Screw version
wheeling and polarity protection applications. (Plastic) (Plastic)
BYV255-200 BYV255V-200
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
IF(RMS) | RMS forward current Perdiode 150 A
IF(Av) Average forward current §=0.5 Te=110°C |Per diode 100 A
IFsm Surge non repetitive forward current tp=10ms  |Perdiode 1600 A
sinusoidal
Tstg Storage and junction temperature range - 40 to+150 | °C
Tj -40 to+150 | °C
BYV255-(V) )
Symbol Parameter Unit
50 100 150 200
VRRM | Repetitive peak reverse voltage 50 100 150 200 v

TM :ISOTOP is a trademark of SGS-THOMSON Migroelectronics.

August 1993 Ed:1B 1/4
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BYV255(V)

THERMAL RESISTANCE
Symbol Parameter Value Unit
Rth (-¢) | Junction to case Per diode 04 °CIW
Total 0.25
Rth (C) Coup[ing 0.1 °C/W
When the diodes 1 and 2 are used simultaneously :
Tj-Tc (diode 1) = P(diode 1) x Rth(j-c)(Per diode) + P(diode 2) x Rth(c)
ELECTRICAL CHARACTERISTICS (Per diode)
STATIC CHARACTERISTICS
Symbol Test Conditions Min. | Typ. | Max. | Unit
IR™ | Tj=25°C VR = VRam 100 | pA
Tj=100°C 10 mA
VE+ | Tj=125°C IF=100A 085 | V
Tj=125°C IF =200 A 1.00
Tj=25°C IF =200 A 1.15
Pulse test : * tp = 5 ms, duty cycle <2 %
**tp = 380 ps, duty cycle <2 %
To evaluate the conduction losses use the following equation :
P = 0.7 x Irav) + 0.0015 x IF°(rmS)
RECOVERY CHARACTERISTICS
Symbol Test Conditions Min. | Typ. | Max. | Unit
trr Tj=25°C IF=0.5A Irr = 0.25A 55 ns
Ir=1A
F=1A dIF/dt = -50A/us 80
Vg =30V
tfr Tj=25°C lF=1A tr=5ns 10 ns
VErR=1.1X VF
VFp Tj=25°C IF=1A tr=5ns 1.5 Vv
TURN-OFF SWITCHING CHARACTERISTICS
Symbol Test Conditions Min. | Typ. | Max. | Unit
Irm T,=100°C IF=100A dIF/dt = -200A/us 16 A
Lp <0.05pH
Vcc < 0.6 VRRM dlF/dt = '400A/}1,S 24
2/4
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BYV255(V)

Fig.1 : Average forward power dissipation versus
average forward current.
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Fig.3 : Forward voltage drop versus forward
current (maximum values).

VFM(V)
1.8 ! l

1.6
1.4
1.2 vd
1.0
0.8 =
0.6 =
0.4

Tj=125°C )

0.2 IFM(A)

L1
°'°1 10 100 1000

Fig.5 : Non repetitive surge peak forward current
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Fig.2 : Peak current versus form factor.
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BYV255(V)

Fig.7 : Junction capacitance versus reverse
voltage applied (Typical values).
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Fig.9 : Peak reverse current versus dIF/dt.

Fig.8 : Recovery charges versus dIf/dt.
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‘ SGS-THOMSORN STPR310
Y4 ICROELECTRONICS STPR320

ULTRA FAST RECOVERY RECTIFIER DIODES

FEATURES

a SUITED FOR SMPS

= LOW LOSSES

s LOW FORWARD AND REVERSE RECOVERY
TIME

= HIGH SURGE CURRENT CAPABILITY

= HIGH AVALANCHE ENERGY CAPABILITY

DESCRIPTION

Low cost single chip rectifier suited for switchmode
power supply and high frequency DC to DC
converters.

. . L F 126
Packaged in F 126, this device is intended for use (Plastic)
in low voltage, high frequency inverters, free
wheeling and polarity protection applications.
ABSOLUTE RATINGS (limiting values)
Symbol Parameter Value Unit
IF(Av) | Average Forward Current Tl =60°C 3 A
8=05
IFsm | Surge Non Repetitive Forward Current Tp=10ms 30 A
Sinusoidal
Tstg Storage and Junction Temperature Range -65 to+ 150 °C
T -65 to + 150
Symbol Parameter STPR Unit
310 320
VRRM | Repetitive Peak Reverse Voltage 100 200 Vv
THERMAL RESISTANCE
Symbol Parameter Value Unit
Rth (j-)* | Junction-leads 25 °C/W
* ou infinite heatsink with L = 5mm lead length.
JUNE 1992 Ed:2 1/4

201



STPR310/STPR320

ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS

Symbol Tests Conditions Min. | Typ. | Max. | Unit
IR* Tj=25°C VR = VRRM | 10 pA
Tj=100°C 0.5 mA
VE™ | T|=125C IF= 3A | 0.99 v
T)=125C liF=6A 1.20
Tj=25C i IF=6A 1.25
i
Pulsetest: * tp = 5 ms duty cycle <2 %
** tp = 380 us, duty cycle < 2%
RECOVERY CHARACTERISTICS
Symbol Tests Conditions Min. | Typ. l Max. Unit
tr | Tj=25°C IF= 05A IR=1A Imr=025A | 30 ns
tr T)=25°C IIF=1A tr=10ns VFR=11xVF 20 ns
VEP | Tj=25:C {IF=1A  tr=10ns 3 v
To evaluate the conduction losses use the following equation :
P = 0.78 x IF(AV) + 0.070 IF2(RMS)
2 ;N7 SGS-THOMSON
Y/, ICROELECTRONICS
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STPR310/STPR320

Fig.1 : Average forward power dissipation versus aver-
age forward current.
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Fig.3 : Average current versus ambient temperature.
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STPR310/STPR320

Fig.7 : Junction capacitance versus reverse voltage ap-
plied. (Typical values)

Fig.8 : Recovery charge versus dIF/dt.
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STPR310D/F
STPR320D/F

ULTRA FAST RECOVERY RECTIFIER DIODES

FEATURES

= SUITED FOR SMPS
= LOW LOSSES

= LOW FORWARD AND REVERSE RECOVERY

TIME

» HIGH SURGE CURRENT CAPABILITY
= HIGH AVALANCHE ENERGY CAPABILITY

DESCRIPTION

Low cost single chip rectifier suited for switchmode

SN

power supply and high frequency DC to DC conver- TO220AC ISOWATT220AC
ters. (Plastic) (Plastic)
Packaged in TO220AC and ISOWATT220AC, this
device is intended for use in low voltage, high fre- STPR310D STPR310F
quency inverters, free wheeling and polarity protec- STPR320D STPR320F
tion applications.
ABSOLUTE RATINGS (limiting values)
Symbol Parameter Value Unit
IF(RMS) | RMS Forward Current 10 A
IF(Av) | Average Forward Current TO220AC Tc = 125°C 3 A
8=05
ISOWATT220AC | Tc = 120°C
IFSM Surge Non Repetitive Forward Current Tp=10ms 30 A
Sinusoidal
Tstg Storage and Junction Temperature Range -65 to+ 150 °C
Tj -65 to + 150
Symbol Parameter STPR Unit
310D 320D
310F 320F
VRRM | Repetitive Peak Reverse Voltage 100 200 Vv
THERMAL RESISTANCE
Symbol Parameter Value Unit
Rth (j-¢) | Junction-case TO220AC 6.5 °C/W
ISOWATT220AC 8.5

February 1992 Ed: 1

1/4
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STPR310D/F / STPR320D/F

ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS

Symbol Tests Conditions Min. | Typ. | Max. Unit
IR* Tj=25°C VR = VRRM 50 pA
Tj=100°C 0.5 mA
VE** Tj=125°C IF= 3A 0.99 \Y
Tj=125°C IF=6A 1.20
Tj=25°C IF=6A 1.25
Pulsetest: * tp = 5 ms, duty cycle < 2 %
** tp = 380 ps, duty cycle < 2%
RECOVERY CHARACTERISTICS
Symbol Tests Conditions Min. | Typ. | Max. Unit
trr Tj=25°C IF=05A IR=1A Ir=0.25A 30 ns
tfr Tj=25°C IF=1A tr=10ns VFR=1.1xVE 20 ns
VFp Tj=25°C IF=1A tr=10ns 3 \"
To evaluate the conduction losses use the following equation :
P = 0.78 x IF(AV) + 0.070 IF2(RMS)
Fig.1 : Average forward power dissipation versus aver- Fig.2 : Peak current versus form factor.
age forward current.
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STPR310D/F / STPR320D/F

Fig.3 : Average current versus ambient temperature.
(duty cycle : 0.5) (TO220AC)
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Fig.5 : Non repetitive surge peak forward current versus
overload duration.
(Maximum values) (TO220AC)

40IM(A)

35
30

25 === =1
20 ™ Ter25°C

AN
\: .

10 ".l. H

sf T Bws H

A W 1

0.001 0.01 0.1 1

Fig.7 : Relative variation of thermal transient impedance
junction to case versus pulse duration.
(TO220AC)

; K=Zth(j-c)/Rth(j-c)
I

Fig.4 : Average current versus ambient temperature.
(duty cycle : 0.5) (ISOWATT220AC)

IF(av)(A)
5 av :
Rth(j-a)*Rth(}-I)
3.0
2.5
Rth(j-a)*150C/W \
2.0

5/ 07°% 1 \
:.o SES \\
N i \

I Tamb(-C) I
0.0
o] 25 50 75 100 125 150
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STPR310D/F / STPR320D/F

Fig.9 : Forward voltage drop versus forward current. Fig.10 : Junction capacitance versus reverse voltage
(Maximum values) applied. (Typical values)
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Fig.11 : Recovery charge versus dIF/dt. Fig.12 : Peak reverse current versus dIF/dt.
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(ST

STPR510D/F
STPR520D/F

ULTRA FAST RECOVERY RECTIFIER DIODES

FEATURES

= SUITED FOR SMPS

= LOW LOSSES

= LOW FORWARD AND REVERSE RECOVERY
TIME

» HIGH SURGE CURRENT CAPABILITY

= HIGH AVALANCHE ENERGY CAPABILITY

DESCRIPTION

Low cost single chip rectifier suited for switchmode
power supply and high frequency DC to DC conver-
ters.

Packaged in TO220AC and ISOWATT220AC, this
device is intended for use in low voltage, high fre-
quency inverters, free wheeling and polarity protec-
tion applications.

ABSOLUTE RATINGS (limiting values)

TO220AC
(Plastic)

STPR510D
, STPR520D

ISOWATT220AC
(Plastic)

STPR510F
STPR520F

Symbol Parameter

Value

Unit

IF(RMS) | RMS Forward Current

8§=05

IF(Av) | Average Forward Current TO220AC Tc = 125°C

ISOWATT220AC| Tc = 115°C

IFSM | Surge Non Repetitive Forward Current

Tp=10ms
Sinusoidal

50

Tstg Storage and Junction Temperature
T Range

-65 to+ 150
-65 to+ 150

°C

Symbol Parameter

STPR

510D
510F

520D
520F

Unit

VRRM | Repetitive Peak Reverse Voltage

100

200

THERMAL RESISTANCE

Symbol Parameter

Value

Unit

Rth (j-c) | Junction-case

TO220AC

ISOWATT220AC

°C/W

February 1992 Ed:1
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STPR510D/F / STPR520D/F

ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS

Symbol Tests Conditions Min. | Typ. | Max. Unit
IR* Tj=25°C VR = VRRM 50 pHA
Tj=100°C 0.5 mA
VE** Tj=125°C IF=5A 0.99 Vv
Tj=125°C IF= 10A 1.20
Tj=25°C IF= 10A 1.25
Pulsetest: * tp = 5 ms, duty cycle <2 %
** tp = 380 ps, duty cycle < 2%
RECOVERY CHARACTERISTICS
Symbol Tests Conditions Min. | Typ. | Max. Unit
trr Tj=25°C IF= 05A IR=1A Ir=025A 30 ns
tfr Tj=25°C IF= 1A tr=10ns VFR=1.1xVF 20 ns
VEp | Tj=25°C [F=1A  tr=10ns 3 v

To evaluate the conduction losses use the following equation :
P = 0.78 X IF(AV) + 0.042 IF2(RMS)

Fig.1 : Average forward power dissipation versus aver-
age forward current.
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Fig.2 : Peak current versus form factor.
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STPR510D/F / STPR520D/F

Fig.3 : Average current versus ambient temperature. Fig.4 : Average current versus ambient temperature.
(duty cycle : 0.5) (TO220AC) (duty cycle : 0.5) (ISOWATT220AC)
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Fig.5 : Non repetitive surge peak forward current versus Fig.6 : Non repetitive surge peak forward current versus
overload duration. overload duration.
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STPR510D/F / STPR520D/F

Fig.9 : Forward voltage drop versus forward current. Fig.10 : Junction capacitance versus reverse voltage
(Maximum values) applied. (Typical values)
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Fig.11 : Recovery charge versus dIF/dt. Fig.12 : Peak reverse current versus dIF/dt.
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Fig.13 : Dynamic parameters versus junction tempera-
ture.
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(ST

STPR610CT/CF
STPR620CT/CF

ULTRA FAST RECOVERY RECTIFIER DIODES

FEATURES
= SUITED FOR SMPS A
= LOW LOSSES Te——
» LOW FORWARD AND REVERSE RECOVERY { K
TIME A2 e—p——
= HIGH SURGE CURRENT CAPABILITY
= HIGH AVALANCHE ENERGY CAPABILITY
DESCRIPTION
Low cost dual center tap rectifier suited for switch- TO220AB ISOWATT220AB
mode power supply and high frequency DC to DC (Plastic) (Plastic)
converters.
Packaged in TO220AB and ISOWATT220AB, this
device is intended for use in low voltage, high fre- STPR610CT STPR610CF
quency inverters, free wheeling and polarity protec- STPR620CT STPR620CF
tion applications.
ABSOLUTE RATINGS (limiting values)
Symbol Parameter Value Unit
IF(RMS) | RMS Forward Current Per diode 10 A
IF(Av) | Average Forward Current TO220AB Tc =125°C | Per diode 3 A
8=0.5
ISOWATT220AB| Tc = 120°C | Per device 6
IFsM | Surge Non Repetitive Forward Current Tp=10ms | Per diode 30 A
Sinusoidal
Tstg Storage and Junction Temperature Range -65 to+ 150 °C
Tj -65 to+ 150
Symbol Parameter STPR Unit
610CT 620CT
610CF 620CF
VRRM | Repetitive Peak Reverse Voltage 100 200 \Y

February 1992 Ed: 1
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STPR610CT/CF / STPR620CT/CF

THERMAL RESISTANCE

Symbol Parameter Value Unit
Rth (j-c) | Junction-case TO220AB Per diode 6.5 °C/W
total
ISOWATT220AB | Per diode 85
total
Rth (c) | Coupling °C/W
When the diodes 1 and 2 are used simultaneously :
A Tj(diode 1) = P(diode1) x Rth(Per diode) + P(diode 2) x Rth(c)
ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS
Symbol Tests Conditions Min. | Typ. | Max. Unit
IR Tj=25°C VR = VRRM 50 A
Tj=100°C 0.5 mA
VE*™ | Tj=125°C IF= 3A 0.99 Y
Tj=125°C IF= 6A 1.20
Tj=25°C IF= 6A 1.25
Pulse test: * tp = 5 ms, duty cycle <2 %
** tp = 380 ps, duty cycle < 2%
RECOVERY CHARACTERISTICS
Symbol Tests Conditions Min. | Typ. | Max. Unit
trr Tj=25°C IF= 05A IR=1A Ir=0.25A 30 ns
tfr Tj=25°C IF=1A tr=10ns VFR=1.1xVF 20 ns
VEp Tj=25°C IF= 1A tr=10ns 3 \

To evaluate the conduction losses use the following equation :
P =0.78 x IF(AV) + 0.070 IF2(RMS)

Fig.1 : Average forward power dissipation versus aver-
age forward current. (Per diode)
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Fig.2 : Peak current versus form factor. (Per diode)
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STPR610CT/CF / STPR620CT/CF

Fig.3 : Average current versus ambient temperature. Fig.4 : Average current versus ambient temperature.
(duty cycle : 0.5) (TO220AB) (duty cycle : 0.5) (ISOWATT220AB)
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Fig.5 : Non repetitive surge peak forward current versus Fig.6 : Non repetitive surge peak forward current versus
overload duration. overload duration.
(Maximum values) (TO220AB) (Per diode) (Maximum values) (ISOWATT220AB) (Per diode)
40nvl(A) 40|M(A)

35 ] 35

30 i~ 30— i

25— ns 25 P

~ I | —1 ] | A

20 Tc iS"E_“ 20 1L ~\ \T:25 C

- S N~ - | A
st s ] ﬂ{
10t 4 L \Elz_fc 100 JoLN L \Ti,fgoi__
& o5 5 5+0.5
A I I 1 ) oL L LLIII| te)

0001 0.01 0.1 1 0.001 0.01 0.1 1
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junction to case versus pulse duration. junction to case versus pulse duration.
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STPR610CT/CF / STPR620CT/CF

Fig.9 : Forward voltage drop versus forward current. Fig.10 : Junction capacitance versus reverse voltage
(Maximum values) (Per diode) applied. (Typical values) (Per diode)
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Fig.11 : Recovery charge versus dIF/dt. (Per diode) Fig.12 : Peak reverse current versus dIF/dt. (Per diode)
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Fig.13 : Dynamic parameters versus junction tempera-
ture. (Per diode)
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STPR810D/F
STPR820D/F

ULTRA FAST RECOVERY RECTIFIER DIODES

FEATURES
= SUITED FOR SMPS
» LOW LOSSES
= LOW FORWARD AND REVERSE RECOVERY
TIME
» HIGH SURGE CURRENT CAPABILITY 3 M
» HIGH AVALANCHE ENERGY CAPABILITY X ‘
A i N A
K K
DESCRIPTION
Low cost single chip rectifier s.ited for switchmode
power supply and high treciuency DC to DC conver- TO220AC ISOWATT220AC
ters. (Plastic) (Plastic)
Packaged in TO220AC and ISOWATT220AC, this STPR10D STPRB10F
device is intended for use In low voltage, high fre-
quency inverters, free wheeling and polarity protec- -STPRB20D STPRE20F
tion applications.
ABSOLUTE RATINGS (limiting values)
Symbol ' - Parameter Value Unit
IF(RMS) | RMS Forward Current 20 A
IF(AV) | Average Forward Current TO220AC Tc = 120°C 8 A
8=05
| ISOWATT220AC | Tc = 100°C
IFSM Surge Non Repetitive Forward Current Tp=10ms 80 A
: Sinusoidal
I Tstg Storage and Junction Temperature -65 to+ 150 °C
’ T | Range -65 to+ 150
i Symbol | Parameter STPR Unit
. 810D 820D
| | 810F 820F
’ VRRM : Repetitive Peak Reverse Voltage 100 200 v
THERMAL RESISTANCE
- Symbol Parameter Value Unit
Rth (j-c) | Junction-case TO220AC 3.0 °C/W
ISOWATT220AC 55

February 1992 Ed:1

1/4

217



STPR810D/F / STPR820D/F

ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS

Symbol Tests Conditions Min. | Typ. | Max. Unit
IR* Tj=25°C VR =VRRM 50 nA
Tj=100°C 0.6 mA
VE* | Tj=125°C IF= 8A 0.99 v
Tj=125°C IF= 16 A 1.20
Tj=25°C IF= 16 A 1.25

Pulsetest: * tp = 5 ms, duty cycle <2 %
** tp = 380 ps, duty cycle < 2%

RECOVERY CHARACTERISTICS

Symbol Tests Conditions Min. | Typ. | Max. Unit
trr Tj=25C IF= 0.5A IgR=1A Ir=025A 30 ns
tir Tj=25°C IF= 1A tr=10ns VFR=1.1xVF 20 ns

VEp Tj=25°C IF=1A tr=10ns 3 \Y

To evaluate the conduction losses use the following equation :
P = 0.78 x IF(AV) + 0.026 IF2(RMS)

Fig.1 : Average forward power dissipation versus aver- Fig.2 : Peak current versus form factor.
age forward current.
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STPR810D/F / STPR820D/F

Fig.3 : Average current versus ambient temperature.
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Fig.5 : Non repetitive surge peak forward current versus
overload duration.
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Fig.4 : Average current versus ambient temperature.
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STPR810D/F / STPR820D/F

Fig.9 : Forward voltage drop versus forward current.
(Maximum values)

Fig.10 : Junction capacitance versus reverse voltage
applied. (Typical values)
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Fig.11 : Recovery charge versus dIF/dt. Fig.12 : Peak reverse current versus dIF/dt.
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Fig.13 : Dynamic parameters versus junction tempera-
ture.
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ST

STPR1010CT/CF
STPR1020CT/CF

ULTRA FAST RECOVERY RECTIFIER DIODES

FEATURES

= SUITED FOR SMPS

= LOW LOSSES

= LOW FORWARD AND REVERSE RECOVERY
TIME

» HIGH SURGE CURRENT CAPABILITY

= HIGH AVALANCHE ENERGY CAPABILITY

DESCRIPTION
Low cost dual center tap rectifier suited for switch- TO220AB ISOWATT220AB
mode power supply and high frequency DC to DC (Plastic) (Plastic)
converters.
Packaged in TO220AB and ISOWATT220AB, this
device is intended for use in low voltage] high fre- STPR1010CT STPR1010CF
quency inverters, free wheeling and polarity protec- STPR1020CT STPR1020CF
tion applications.
ABSOLUTE RATINGS (limiting values)
Symbol Parameter Value Unit
IF(RMS) | RMS Forward Current Per diode 10 A
IF(Av) | Average Forward Current TO220AB Tc=125°C | Per diode 5 A
8=0.5
ISOWATT220AB | Tc = 115°C | Per device 10
IFsM | Surge Non Repetitive Forward Current Tp=10ms | Perdiode 50 A
Sinusoidal
Tstg Storage and Junction Temperature Range -65 to+ 150 °C
Tj -65 to+ 150
Symbol Parameter STPR Unit
1010CT 1020CT
1010CF 1020CF
VRRM | Repetitive Peak Reverse Voltage 100 200 \"
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STPR1010CT/CF / STPR1020CT/CF

THERMAL RESISTANCE

Symbol Parameter Value Unit
Rth (j-c) | Junction-case TO220AB Per diode 4.0 °C/W
total
ISOWATT220AB | Per diode 6.0
total
Rth (c) | Coupling °C/W
When the diodes 1 and 2 are used simultaneously :
A Tj(diode 1) = P(diode1) x Rth(Per diode) + P(diode 2) x Rth(c)
ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS
Symbol Tests Conditions Min. | Typ. | Max. Unit
IR Tj=25°C VR = VRRM 50 HA
Tj=100°C 0.5 mA
VE ™ Tj=125°C IF=5A 0.99 Vv
Tj=125°C IF= 10A 1.20
Tj=25°C IF= 10A 1.25
Pulse test: * tp = 5 ms, duty cycle <2 %
** tp = 380 ps, duty cycle < 2%
RECOVERY CHARACTERISTICS
Symbol Tests Conditions Min. | Typ. | Max. Unit
trr Tj=25°C IF= 0.5A IR=1A Ir=025A 30 ns
tfr Tj=25°C IF=1A tr=10ns VFR=1.1xVF 20 ns
VEp Tj=25°C IF=1A tr=10ns 3 \Y
To evaluate the conduction losses use the following equation :
P = 0.78 x IF(AV) + 0.042 IF2(RMS)
Fig.1 : Average forward power dissipation versus aver- Fig.2 : Peak current versus form factor. (Per diode)
age forward current. (Per diode)
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STPR1010CT/CF / STPR1020CT/CF

Fig.3 : Average current versus ambient temperature.
(duty cycle : 0.5) (TO220AB) -
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Fig.5 : Non repetitive surge peak forward current versus

overload duration.
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overload duration.
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STPR1010CT/CF / STPR1020CT/CF

Fig.9 : Forward voltage drop versus forward current. Fig.10 : Junction capacitance versus reverse voltage
(Maximum values) (Per diode) applied. (Typical values) (Per diode)
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SGS-THOMSON STPR1210D/F
KYI@ MICROELECTRONICS STPR1220D/F

ULTRA FAST RECOVERY RECTIFIER DIODES

FEATURES

= SUITED FOR SMPS

» LOW LOSSES

= LOW FORWARD AND REVERSE RECOVERY
TIME

= HIGH SURGE CURRENT CAPABILITY

= HIGH AVALANCHE ENERGY CAPABILITY

DESCRIPTION

Low cost single chip rectifier suited for switchmode

power supply and high frequency DC to DC conver- TO220AC ISOWATT220AC
ters. (Plastic) (Plastic)

Packaged in TO220AC and ISOWATT220AC, this

device is intended for use in low voltage, high fre- STPR1210D STPR1210F

quency inverters, free wheeling and polarity protec- STPR1220D STPR1220F

tion applications.

ABSOLUTE RATINGS (limiting values)

Symbol | Parameter vae | umit |
IF(RMS) | RMS Forward Current 30 A ;

— —— ]
IF(AV) | Average Forward Current TO220AC ! Te=115°C | 12 A ?

i
3=05 b
| ISOWATT220AC | Tc=80°C |

IFSM Surge Non Repetitive Forward Current Tp=10ms 120 A
B B L Sinus_q!c_i_al
Tstg Storage and Junction Temperature Range -65 to+ 150 °C
Tj -65 to+ 150
Symbol Parameter STPR Unit
1210D 1220D
! 1210F 1220F
1
VRRM | Repetitive Peak Reverse Voltage | 100 200 \
1
THERMAL RESISTANCE
Symbol Parameter Value Unit
Rth (j-c) | Junction-case TO220AC 2.5 °C/W
! ISOWATT220AC 5.0
June 1992 Ed:1A 1/4
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STPR1210D/F / STPR1220D/F

ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS

Symbol Tests Conditions Min. | Typ. | Max. Unit
IR* Tj=25°C VR = VRRM 50 HA
Tj=100°C 0.8 mA
VE* | Tj=125°C IF=12A 0.99 \Y
Tj=125°C IF=24A 1.20
Tj=25°C IF=24A 1.25
Pulsetest: * tp = 5 ms, duty cycle < 2 %
** tp = 380 ps, duty cycle < 2%
RECOVERY CHARACTERISTICS
Symbol Tests Conditions Min. | Typ. | Max. Unit
trr Tj=25°C IF= 05A IgR=1A Ir=025A 30 ns
tfr Tj=25°C IF=1A tr=10ns VFR=1.1xVF 20 ns
VEp Tj=25°C IF=1A tr=10ns 3 \

To evaluate the conduction losses use the following equation :

P = 0.78 x IF(AV) + 0.0175 IF2(RMS)

Fig.1 : Average forward power dissipation versus aver-
age forward current.
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Fig.2 : Peak current versus form factor.
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STPR1210D/F / STPR1220D/F

Fig.3 : Average current versus ambient temperature.
(duty cycle : 0.5) (TO220AC)
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STPR1210D/F / STPR1220D/F

Fig.9 : Forward voltage drop versus forward current.
(Maximum values)
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Fig.11 : Recovery charge versus dIF/dt.
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Fig.13 : Dynamic parameters versus junction tempera-
ture.
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Fig.10 : Junction capacitance versus reverse voltage
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SGS-THOMSON STPR1510D/F
[7[@ MICROELECTRONICS 'STPR1520D/F

ULTRA FAST RECOVERY RECTIFIER DIODES

FEATURES

= SUITED FOR SMPS

= LOW LOSSES

= LOW FORWARD AND REVERSE RECOVERY
TIME

» HIGH SURGE CURRENT CAPABILITY

= HIGH AVALANCHE ENERGY CAPABILITY

DESCRIPTION

Low cost single chip rectifier suited for switchmode

power supply and high frequency DC to DC conver- TO220AC ISOWATT220AC
ters. (Plastic) (Plastic)

Packaged in TO220AC and ISOWATT220AC, this
device is intended for use in low voltage, high fre-
quency inverters, free wheeling and polarity protec-
tion applications.

STPR1510D STPR1510F
STPR1520D STPR1520F

ABSOLUTE RATINGS (limiting values)

Symbol Parameter Value Unit

IF(RMS) | RMS Forward Current 30 A

|F(AV) Average Forward Current TO220AC Tc=115°C 15 A
§=0.5

ISOWATT220AC | Tc=70°C

IFSM | Surge Non Repetitive Forward Current Tp=10ms 150 A
Sinusoidal

Tstg Storage and Junction Temperature Range -65 to+ 150 °C
Tj -65 to + 150

Symbol Parameter STPR Unit

1510D 1520D
1510F 1520F

VRRM | Repetitive Peak Reverse Voltage 100 200 \"

THERMAL RESISTANCE

Symbol Parameter Value Unit

Rth (j-c) | Junction-case TO220AC 2.0 °C/W

ISOWATT220AC 4.5

June 1992 Ed:1A 1/4
229




STPR1510D/F / STPR1520D/F

ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS

Symbol Tests Conditions Min. | Typ. | Max. Unit
IR* Tj=25°C VR = VRRM 50 nA
Tj=100°C 1.0 mA
VE** Tj=125°C IF= 15A 0.99 v
Tj=125°C IF= 30A 1.20
Tj=25°C IF= 30A 1.25
Pulse test: * tp = 5 ms, duty cycle <2 %
** tp = 380 ps, duty cycle < 2%
RECOVERY CHARACTERISTICS
Symbol Tests Conditions Min. | Typ. | Max. Unit
trr Tj=25°C IF= 05A IR=1A Ir=0.25A 30 ns
tfr T)=25°C IF=1A tr=10ns VFR=1.1xVE 20 ns
VEP Tj=25°C IF=1A tr=10ns 3 \Y

To evaluate the conduction losses use the following equation :

P = 0.78 X IF(AV) + 0.014 IF2(RMS)

Fig.1 : Average forward power dissipation versus aver-

age forward current.
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STPR1510D/F / STPR1520D/F

Fig.3 : Average current versus ambient temperature. Fig.4 : Average current versus ambient temperature.
(duty cycle : 0.5) (TO220AC) (duty cycle : 0.5) (ISOWATT220AC)
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STPR1510D/F / STPR1520D/F

Fig.9 : Forward voltage drop versus forward current.
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Fig.10 : Junction capacitance versus reverse voltage
applied. (Typical values)
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SGS-THOMSON
MICROELECTRONICS

STPR1610CT
STPR1620CT

ULTRA FAST RECOVERY RECTIFIER DIODES

FEATURES

» SUITED FOR SMPS

= LOW LOSSES

= LOW FORWARD AND REVERSE RECOVERY
TIME

s HIGH SURGE CURRENT CAPABILITY

» HIGH AVALANCHE ENERGY CAPABILITY

DESCRIPTION

A1,_ﬂ_

AQ.—N_

%‘

Low cost dual center tap rectifier suited for switch-
mode power supply and high frequency DC to DC
converters.

Packaged in TO220AB, this device is intended for TO220AB
use in low voltage, high frequency inverters, free (Plastic)
wheeling and polarity protection applications.
ABSOLUTE RATINGS (limiting values)
Symbol Parameter Value Unit
IF(RMS) | RMS Forward Current Per diode 20 A
|F(AV) Average Forward Current Tc =120°C | Per diode 8 A
§=05 Per device 16
IFSM | Surge Non Repetitive Forward Current Tp=10ms | Perdiode 80 A
Sinusoidal
Tstg Storage and Junction Temperature Range -65 to+ 150 °C
Tj -65 to + 150
Symbol Parameter STPR Unit
1610CT 1620CT
VRRM | Repetitive Peak Reverse Voltage 100 200 \
THERMAL RESISTANCE
Symbol Parameter Value Unit
Rth (j-c) | Junction-case Per diode 3.0 °C/W
total
Rth(c) | Coupling °C/W

When the diodes 1 and 2 are used simultaneously :
AT)(diode 1) = P(diode1) x Rth(Per diode) + P(diode 2) x Rth(c)

February 1992 Ed:1

1/4
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STPR1610CT/STPR1620CT

ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS

Symbol Tests Conditions Min. | Typ. | Max. Unit
IR* Tj=25°C VR = VRRM 50 pA
Tj=100°C 0.6 mA
VE* | Tj=125°C IF= 8A 0.99 v
Tj=125°C IF= 16 A 1.20
Tj=25°C IF= 16 A 1.25
Pulsetest: * tp = 5 ms, duty cycle < 2 %
** tp = 380 ps, duty cycle < 2%
RECOVERY CHARACTERISTICS
Symbol Tests Conditions Min. | Typ. | Max. Unit
trr Tj=25°C IF= 0.5A IR=1A Ir=0.25A 30 ns
tfr Tj=25°C IF= 1A tr=10ns VFR=1.1xVF 20 ns
VEp Tj=25°C IF= 1A tr=10ns 3 \

To evaluate the conduction losses use the following equation :

P = 0.78 x IF(AV) + 0.026 IF2(RMS)

2/4
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STPR1610CT/STPR1620CT

Fig.1 : Average forward power dissipation versus aver-
age forward current. (Per diode)
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Fig.3 : Average current versus ambient temperature.
(duty cycle : 0.5) (Per diode)
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Fig.5 : Relative variation of thermal transient impedance
junction to case versus pulse duration. (Per diode)

Fig.2 : Peak current versus form factor. (Per diode)
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Fig.6 : Forward voltage drop versus forward current.
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STPR1610CT/STPR1620CT

Fig.7 : Junction capacitance versus reverse voltage ap-
plied. (Typical values) (Per diode)
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Fig.9 : Peak reverse current versus dIF/dt. (Per diode)
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Fig.8 : Recovery charge versus dIF/dt. (Per diode)
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Fig.10 : Dynamic parameters versus junction tempera-
ture. (Per diode)
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STPR2410CT
STPR2420CT

ULTRA FAST RECOVERY RECTIFIER DIODES

FEATURES

= SUITED FOR SMPS
= LOW LOSSES

» LOW FORWARD AND REVERSE RECOVERY

TIME
= HIGH SURGE CURRENT CAPABILITY
= HIGH AVALANCHE ENERGY CAPABILITY

DESCRIPTION

Low cost dual center tap rectifier suited for switch-
mode power supply and high frequency DC to DC

A1°—N——

Ao p |

converters.
Packaged in TO220AB, this device is intended for TO220AB
use in low voltage, high frequency inverters, free (Plastic)
wheeling and polarity protection applications.
ABSOLUTE RATINGS (limiting values)
Symbol Parameter Value Unit
IF(RMS) RMS Forward Current Per diode 30 A
IF(Av) | Average Forward Current Tc=115°C | Per diode 12 A
8=05 Per device 24
IFSM | Surge Non Repetitive Forward Current Tp=10ms | Per diode 120 A
Sinusoidal
Tstg Storage and Junction Temperature Range -65 to+ 150 °C
Tj -65 to+ 150
Symbol Parameter STPR Unit
2410CT 2420CT
VRRM | Repetitive Peak Reverse Voltage 100 200 Vv
THERMAL RESISTANCE
Symbol Parameter Value Unit
Rth (j-¢) | Junction-case Per diode 2.5 °C/W
total 1.4
Rth (c) | Coupling 0.23 °C/W
When the diodes 1 and 2 are used simultaneously :
A Tj(diode 1) = P(diode1) x Rth(Per diode) + P(diode 2) x Rth(c)
June 1992 Ed:1A 1/4
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STPR2410CT/STPR2420CT

ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS

Symbol Tests Conditions Min. | Typ. i Max. Unit
IR™ Tj=25°C VR = VRRM 50 A
Tj=100°C 0.8 mA
VE* | Tj=125°C IF= 12A 0.99 v
T)=125C IF= 24 A 1.20
T)=25°C IF=24A 1.25
Pulsetest: ° tp = 5 ms, duty cycle <2 %
** tp = 380 ps, duty cycle < 2%
RECOVERY CHARACTERISTICS
Symbol Tests Conditions Min. | Typ. | Max. Unit
trr Tj=25°C IF= 0.5A Ig=1A Ir=0.25A 30 ns
tfr Tj=25°C | IF=1A tr=10ns VFR=1.1xVF 20 ns
VEp Tj=25°C | IF=1A tr=10ns 3 \Y

To evaluate the conduction losses use the following equation :
P =0.78 x IF(AV) + 0.0175 IF2(RMS)

2/4
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STPR2410CT/STPR2420CT

Fig.1

: Average forward power dissipation versus aver-

age forward current. (Per diode)
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Fig.3 : Average current versus ambient temperature.
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Fig.2 : Peak current versus form factor. (Per diode)
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STPR2410CT/STPR2420CT

Fig.7 : Junction capacitance versus reverse voltage ap-
plied. (Typical values) (Per diode)

C(pF
50 (pF) T
||| F=Mhz
M= S Tj=250C
‘\‘~‘\
VR(V)
10
1 10 100 200

Fig.9 : Peak reverse current versus diF/dt. (Per diode)
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Fig.8 : Recovery charge versus diF/dt. (Per diode)
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STTAS506D/F

TURBOSWITCH ™ “A”, ULTRA-FAST HIGH VOLTAGE DIODE

MAIN PRODUCTS CHARACTERISTICS

IF(av) 5A
VRRm 600V
ter (typ) 20ns
VE (max) 1.5V
FEATURES AND BENEFITS

» SPECIFIC TO “FREEWHEEL MODE” OPERA-
TIONS: Freewheel or Booster Diode.

s ULTRA-FAST RECOVERY.

n VERY LOW OVERALL POWER LOSSES IN
BOTH THE DIODE AND THE COMPANION
TRANSISTOR.

= HIGH FREQUENCY OPERATIONS.

DESCRIPTION

The TURBOSWITCH is a very high performance
series of ultra-fast high voltage power diodes from
600V to 1200V.

TURBOSWITCH, A family, drastically cuts losses
in both the diode and the associated switching
IGBT or MOSFET in all “Freewheel Mode”
operations and is particularly suitable and efficient

ABSOLUTE MAXIMUM RATINGS

Isolated
TO220AC ISOWATT220AC
(Plastic) (Plastic)
STTA506D STTA506F

in Motor Control Freewheel applications and in
Booster diode applications in Power Factor Control
circuitries.

Packaged in TO220AC and in isolated
ISOWATT220AC, these 600V devices are
particularly intended for use on 240V domestic
mains.

Symbol Parameter Value Unit
VRRM Repetitive peak reverse voltage 600
VRsM Non repetitive peak reverse voltage 600 \
IF(RMS) RMS forward current 20 A
IFRM Repetitive peak forward current (tp =5 ps, f=5kHz) 65 A
T Max operating junction temperature -65to0 150 ‘C
Tstg Storage temperature -65to 150 °C

TM : TURBOSWITCH is a trademark of SGS-THOMSONMICROELECTRONICS.

August 1993 Ed : 2A
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STTAS506D/F

THERMAL AND POWER DATA
Symbol Parameter Conditions Value Unit
Rth-c) Junction to case thermal STTA506D 3.5 ‘C/W
resistance STTA506F 6.0
P+ Conduction power dissipation IFav)=5A 8=0.5 9 W
(seefig. 2) STTA506D Tc= 118°C
STTA506F Tc=96°C
Pmax Total power dissipation STTA506D Tc= 115°C 10 w
Pmax=P1+P3 (P3=10% P1)| STTA506F Tc=90°C
STATIC ELECTRICAL CHARACTERISTICS (see Fig.2)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
A/ Forward voltage drop Ir=5A Tj=25C 1.75 \
Tj=125°C 1.5 \
R = Reverse leakage current | VR =0.8 Tj=25C 100 pA
X VRRM Tj=125C 2 mA
Test pulses widths :  * tp = 380 ps, duty cycle < 2%
**tp=5ms , duty cycle <2%
DYNAMIC ELECTRICAL CHARACTERISTICS
TURN-OFF SWITCHING (see Fig.3)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
trr Reverse Tj=25°C ns
recovery time IF=05A Ir=1A Ir=0.25A 20
Ir=1A dlf/dt=-50A/us Vg =30V 50
IRM Maximum Tj=125°C VR =400V Ir=5A A
reverse dig/dt = -40 A/us 3.0
recovery current | dIF/dt =-500 A/us 11
S factor Softnessfactor | Tj=125°C VR=400V Ir =5A /
dlg/dt = -500 A/us 0.55
TURN-ON SWITCHING (see Fig.4)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
tir Forward Tj=25C ns
recovery time Ir =5 A, dIg/dt = 40 A/us 500
measured at, 1.1 x VFmax
Vrp Peak forward Tj=25C \Y
voltage IF =5A, dlf/dt = 40 A/us 10

217

Kﬁ SGS-THONSON
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STTA506D/F

APPLICATION DATA

The TURBOSWITCH “A” is especially designed to
provide the lowest overall power losses in any
‘FREEWHEEL Mode” application  (Fig.1)
considering both the diode and the companion

transistor, thus optimizing the overall performance
in the end application.

The way of calculating the power losses is given
below:

TOTAL LOSSES
due to the diode
P=P1+ P2+ P3+P4+P5 Watts

CONDUCTION REVERSE SWITCHING SWITCHING
LOSSES LOSSES LOSSES LOSSES
in the diode in the diode in the diode in the tansistor
due to the diode
P1 Watts P2 Watts OFF : P3 Watts P5 Watts
(Fig. 2) (Fig. 2) ON : P4 Watts (Fig. 3)
(Fig.3 & 4)
Fig. 1 : “FREEWHEEL” MODE.
SWITCHING
TRANSISTOR
o o o —o
j IL
DIODE:
TURBOSWITCH "A"
&
—,
F=UT §=tT ‘ LOAD
o o
o 3/7
L5, S5S;THOMSON
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STTA506D/F

APPLICATION DATA (Cont’d)

Fig. 2: STATIC CHARACTERISTICS

IF

Fig. 3: TURN-OFF CHARACTERISTICS

diF/dt: | DIODE
ta tb.
v ta th;
———— — t

IRM—Y

trr=ta+tb S=tb/ta

Fig. 4: TURN-ON CHARACTERISTICS

IE

Conduction losses :

P1=Vi0. IF(AV) + Rd . IF2(RMS)

with
Rd Vio=1.15V
VR R4 =0.070 Ohm
(Max values at 125°C)
RN
Ig| Vto VF

Reverse losses :

P2=VR.IR.(1-9)

Turn-on losses :

hY L (in the transistor, due to the diode)

'\ ! TRANSISTOR

P\ . P5=VR><IRM"’><(3+ 2xS)x F
T 6 x dlF/dt
+VR></RM><IL><(S+2)><F
P 2 x dlr/at

Turn-off losses (in the diode) :

P3 - VR X lpm?x S x F
- 6 x dle/dt

P3 and P5 are suitable for power MOSFET and

IGBT

dig/dt ! Fmax
0 t Turn-on losses :
VE P4=0.4 (VFP - VF) . IFmax . tir. F
VEp|----
1TAVE L/ VF
0 ﬂlr t
an Ly SGS-THOMSON
Y4, sicromesTRONICS
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STTA506D/F

Fig 5 : Conduction losses versus average current
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Fig 7 : Switching ON losses versus dIF/dt
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Fig 8 : Switching losses in transistor due to the

diode
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STTA506D/F

Fig 10 : Peak reverse recovery current versus
diF/dt
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Fig 12 : Softness factor (tb/ta) versus dIF/dt
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Fig 14 : Transient peak forward voltage versus
diF/dt
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Fig 11 : Reverse recovery time versus dIF/dt
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Fig 13 : Relative variation of dynamic parameters
versus junction temperature (Reference Tj=125°c)
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STTA506D/F

Fig 16 : Relative variation of thermal transient
impedance junction to case versus pulse duration
(TO220AC)

Fig 17 : Relative variation of thermal transient
impedance junction to case versus pulse duration
(ISOWATT220AC)
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STTAS506M

ULTRA-FAST HIGH VOLTAGE DIODE

MAIN PRODUCT CHARACTERISTICS

IF(av) 5A

VRRM 600V

tr (typ) 20ns

VE (max) 1.5V
FEATURES AND BENEFITS

» SPECIFIC TO “FREEWHEEL MODE” OPERA-
TIONS: Freewheel or Booster Diode.

= ULTRA-FAST AND SOFT RECOVERY.

= VERY LOW OVERALL POWER LOSSES IN
BOTH THE DIODE AND THE COMPANION
TRANSISTOR.

= HIGH FREQUENCY OPERATIONS.

= HIGH DISSIPATION MINIATURE PACKAGE.

s SURFACE MOUNT TECHNOLOGY
COMPATIBLE.

DESCRIPTION

The TURBOSWITCH is a very high performance
series of ultra-fast high voltage power diodes from
600V to 1200V.

TURBOSWITCH, A family, drastically cuts losses
in both the diode and the associated switching
IGBT or MOSFET in all “Freewheel Mode”
operations and is particularly suitable and efficient

Power SO-10™
Plastic, non isolated SMD
with copper tab

in motor control freewheel applications and in
booster diode applications in Power Factor Control
circuitries.

Packaged in a very high performance surface
mount package PSO-10, this 600V device is
particularly intended for use on 240V domestic
mains.

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit

VRRM Repetitive peak reverse voltage 600 \Y

VRSM Non repetitive peak reverse voltage 600 \

IF(RMS) RMS forward current (All pins connected) 17 A

IFRM Repetitive peak forward current (tp =5 s, f=5kHz) 65 A

Tj Max operating junction temperature -65 to+150 °C

Tstg Storage temperature -65 to + 150 °C

TM : PowerSO-10 and TURBOSWITCH are trademarks of SGS-THOMSON Microelectronics.

August 1993 Ed : 2A
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STTA506M

THERMAL AND POWER DATA
Symbol Parameter Conditions Value Unit
Rth(j-c) Junction to case thermal resistance 3.5 ‘C/W
P1 Conduction power dissipation IF(Av)= 5A §=0.5 W
(see fig. 2) Tc=118°C
Pmax Total power dissipation Tc=115°C W
Pmax=P1+P3 (P3=10% P1)
STATIC ELECTRICAL CHARACTERISTICS (see Fig.2)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
VF * Forward voltage drop IF=5A Tj=25°C 1.75 \
Tj=125°C 1.5
IR * Reverse leakage current | VR=0.8 | Tj=25"C 100 A
x VRRM
Tj=125°C 2 mA
Test pulses widths : * tp = 380 ps, duty cycle < 2%
**tp =5ms , duty cycle < 2%
DYNAMIC ELECTRICAL CHARACTERISTICS
TURN-OFF SWITCHING (see Fig.3)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
trr Reverse Tj=25°C ns
recovery time IF=05A IR=1A Ir=0.25A 20
IF = 1A dIF/dt = -50A/us VR =30V 50
IRM Maximum Tj=125°C VR=400V IF=5A A
reverse dIF/dt=-40 A/us 3
recovery current | dIF/dt=-500 A/us 11
S factor Softness factor | Tj=125°C VR =400V IF=5A /
dIF/dt =-500 A/us 0.55
TURN-ON SWITCHING (see Fig.4)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
tfr Forward Tj=25C ns
recovery time IF =5A dIF/dt =40 A/us 500
measured at, 1.1 x VFmax
VFp Peak forward Tj=25°C \%
voltage IF =5A dIF/dt =40 A/us 10

2/6
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STTA506M

PIN OUT configuration in PowerSO-10 :

Anode pinito5
Cathode = connected to base tab

APPLICATION DATA

The TURBOSWITCH “A” is especially designed to
provide the lowest overall power losses in any
‘FREEWHEEL Mode” application  (Fig.1)
considering both the diode and the companion

i

tab

—
top view

TN

transistor, thus optimizing the overall performance
in the end application.

The way of calculating the power losses is given
below:

TOTAL LOSSES
due to the diode
P =P1+ P2+ P3+ P4+ P5 Watts
CONDUCTION REVERSE SWITCHING SWITCHING
LOSSES LOSSES LOSSES LOSSES
in the diode in the diode in the diode in the tansistor
due to the diode
P1 Watis P2 Watts OFF : P3 Watts P5 Watts
(Fig. 2) (Fig. 2) ON : P4 Watts (Fig. 3)
(Fig. 3 & 4)
Fig. 1 : “FREEWHEEL” MODE.

SWITCHING

TRANSISTOR

o s o °
1 L
DIODE:
TURBOSWITCH "A"
VR J—L_H_
L
T,
F=1T §=tT LOAD
o .
-THOMSO 3/6
EZ %E@%@Em@m@mu@g
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STTA506Vi

APPLICATION DATA (Cont’d)

Fig. 2: STATIC CHARACTERISTICS

Conduction losses :
1

P1=Vio. IF(AV) + Rd . IF2(RMS)
IF

with
Rd Vio=1.15V
VR Rd = 0.070 Ohm
v (Max values at 125°C)
VAN
IR Vio VF

Reverse losses

P2=VR.IR.(1-9)

Fig. 3: TURN-OFF CHARACTERISTICS

Turn-on losses :
L (in the transistor, due to the diode)

\ TRANSISTOR P5_VHX IRM2 X (3+ 2XS)XF
t N 6 x dIF/dt
+V,q>< IRmM % I x(S+2)xF

2 x dIF/dt

\dIF/dt: ;  DIODE Turn-off losses (in the diode) :

v taitbi P3=VH></RM2><3><F

T 5 ! 6 x dlF/dt

iR/t
IRM \ P3 and P5 are suitable for power MOSFET and
---------- VR IGBT

trr=ta+tb S=tb/ta

Fig. 4: TURN-ON CHARACTERISTICS

IF

diE/dt ! Fmax
0 t Turn-on losses :
VE P4=0.4 (VFP - VF) . IFmax . tir. F
v Fp |-~
1AVE |/ : VE
0 fir t
4/6 r SGS-THOMSOR
V£ MICROELEGTRONIGS
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STTA506M

Fig 5 : Conduction losses versus average current
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Fig 9 : Forward voltage drop versus forward
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Fig 6 : Switching OFF losses versus dIF/dt
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Fig 8 : Switching losses in transistor due to the
diode
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Fig 10 : Relative variation of thermal transient
impedance junction to case versus pulse duration
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STTA506M

Fig 11 : Peak reverse recovery current versus
diF/dt
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Fig 13 : Softness factor (tb/ta) versus dIF/dt
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Fig 15 : Transient peak forward voltage versus
dIF/dt
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Fig 12 : Reverse recovery time versus dIf/dt
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Lv5 SGCS-THOMSON
V4. MICROELECTRONICS STTB506D/F

TURBOSWITCH ™ “B”. ULTRA-FAST HIGH VOLTAGE DIODE

MAIN PRODUCTS CHARACTERISTICS

IF(av) 5A

VRRM 600V K—j— A
tr (typ) 45ns
Vg (max) 1.3V

FEATURES AND BENEFITS &

» SPECIFIC TO THE FOLLOWING OPERA- A A
TIONS: Snubbing or clamping, demagnetization K K
and rectification.

s ULTRA-FAST, SOFT AND NOISE-FREE Isolated
RECOVERY. TO220AC ISOWATT220AC

= VERY LOW OVERALL POWER LOSSES AND (Plastic) (Plastic)
PARTICULARY LOW FORWARD VOLTAGE.

» DESIGNED FOR HIGH PULSED CURRENT STTB506D STTB506F
OPERATIONS.

DESCRIPTION

The TURBOSWITCH is a very high performance of an SMPS as snubber, clamping or
series of ultra-fast high voltage power diodes from demagnetizing diodes, and also in most power
600V to 1200V. converters as high performance rectifier diodes.

TURBOSWITCH, B family, drastically cuts losses Packaged in TO220AC and in isolated
in all high voltage operations which require ISOWATT220AC, these 600V devices are

extremely fast, soft and noise-free power diodes. particularly intended for use on 240V domestic
They are particularly suitable in the primary circuit mains.
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
VRRM Repetitive peak reverse voltage 600
VRsMm Non repetitive peak reverse voltage 600 \"
IF(RMS) RMS forward current 20 A
IFRM Repetitive peak forward current (tp =5 ps, f=1kHz) 175 A
Tj Max operating junction temperature -65 to 150 °C
Tstg Storage temperature -651t0 150 °C

TM : TURBOSWITCH 1s a trademark of SGS-THOMSON Microelectronics

August 1993 Ed : 2A 1/6
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STTB506D/F

THERMAL AND POWER DATA
Symbol Parameter Conditions Value Unit
Rin(-c) Junction to case thermal STTB506D 3.5 ‘C/W
resistance STTB506F 6.0
P1 Conduction power dissipation IFiav)=5A 8=0.5 8 W
(see fig. 5) STTB506D Tc= 122°C
STTB506F Tc=102°C
Pmax Total power dissipation STTB506D Tc= 115°C 10 w
Pmax=P1+P3 (P3=10% P1)| STTB506F Tc=90"C
STATIC ELECTRICAL CHARACTERISTICS (see Fig.5)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
VE - Forward voltage drop IF =5A Tj=25°C 1.4 \
Tj=125°C 1.3 Vv
R - Reverse leakage current | VR=0.8 | Tj=25C 100 HA
X VRRM Tj=125°C 0.75 | mA
Test pulses widths :  * tp = 380 ps, duty cycle < 2%
**tp =5ms , duty cycle <2%
DYNAMIC ELECTRICAL CHARACTERISTICS
TURN-OFF SWITCHING (see Fig.6)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
trr Reverse Tj=25°C ns
recovery time IF=05A Ir=1A Ir=0.25A 45
IF=1A dIr/dt=-50A/us Vg =30V 95
IRm Maximum Tj=125°C VR =400V Ir=5A A
reverse dlF/dt = -40 A/us 7.5
recovery current | dlg/dt=-500 A/us 20
S factor Softnessfactor | Tj=125°C VR=400V Ir=5A /
dlF/dt = -500 A/us 1
TURN-ON SWITCHING (see Fig.7)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
tir Forward Tj=25C ns
recovery time Ir =5 A, dlF/dt = 40 A/us 500
measured at, 1.1 x Vrmax
VFp Peak forward Tj=25C \Y
voltage IF =5A, dir/dt = 40 A/us 8
IF =25A, dIr/dt = 500 A/us 10

2/6

ﬁ' SGS-THOMSON
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STTB506D/F

APPLICATION DATA

The TURBOSWITCH “B” is especially designed to
provide the lowest overall power losses in any
application such as snubbing,clamping, demagne-

tization and rectification. In such applications (fig.1
to fig.4), the way of calculating the power losses is
given below :

TOTAL LOSSES
due to the diode
P = P1+ P2+ P3+ P4 Watts

CONDUCTION REVERSE SWITCHING
LOSSES LOSSES LOSSES
P1 Watts P2 Watts OFF : P3 Watts
(Fig. 5) (Fig. 5) ON : P4 Watts
(Fig.6 &7)

Fig. 1 : SNUBBER DIODE.

Fig. 2 : CLAMPING DIODE.

_U_ﬂ_ pwn\g—{[

F=1T O=tT

%

12

F=1T 6=VT

]

Fig. 3 : DEMAGNETIZING DIODE.

Fig. 4 : RECTIFIER DIODE.

07

O

i,

®

SGS-THOMSON 3/6
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STTB506D/F

APPLICATION DATA (Cont’d)

Fig. 5: STATIC CHARACTERISTICS

Conduction losses :
1
P1=Vi0. IF(AV) + Rd . IFZ(RMS)
1
F with
Rd Vio=1.00V
VR Rd=0.060 Ohm
AN v (Max values at 125°C)
Vio VF
1
R Reverse losses :
P2=VR.IR.(1-9)
Fig. 6: TURN-OFF CHARACTERISTICS
| Turn-off losses :
— N\ 9IF/dt FREEWHEELING Vr % Ipm®x 8 x F
OPERATION P3= 6 x dir/dt
v ta, tb,
- . t
. y dIR/dt
lr;: ttab;; tb N A
= Turn-off losses :
1 (with non negligible serial inductance)
—\ Vot SRS,
VR x Igm2x S x F
ta tb »_ A~ AV & ¥
LN . P = e x di/dt
. ydlnldt L x IpM?xF
‘\ > 2
\ ,' VoNm e e V,
- ! P3 and P3' are suitable for power MOSFET and
trr=ta+tb IGBT
S =tb/ita
Fig. 7: TURN-ON CHARACTERISTICS
IF
dig/dt ! Fmax
0 t Turn-on losses :
VE P4=0.4 (VFP - VF) . IFmax . tir. F
VFp |----
1TAVE [/ > - VF
0 tir t
46 SGS-THOMSO!
L5y, S5 THOMSON
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STTB506D/F

Fig 8 : Conduction losses versus average current
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Fig 9 : Switching OFF losses versus dIF/dt
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Fig 10 : Switching ON losses versus dIF/dt
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Fig 12 : Relative variation of thermal transient
impedance junction to case versus pulse duration
(TO220AC)

P3(W)
0 T T
s | TIF125°C
F=20kHz
4.0 ~yRr-a00v
35
3.0
2.5 -
IL=10A ——]
2.0 o
// IL=5A —
15
1.0 // [
~ -
0s L/ IL=2.5A
0.0 dIF/dt(A/ps)
0 100 200 300 400 500 600 700 800 9001000

Fig 11 : Forward voltage drop versus forward
current
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Fig 13 : Relative variation of thermal transient
impedance junction to case versus pulse duration
(ISOWATT220AC)
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STTB506D/F

Fig 14 : Peak reverse recovery current versus
dIF/dt
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Fig 16 : Softness factor (tb/ta) versus dIF/dt
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Fig 18 : Transient peak forward voltage versus
dIF/dt
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Fig 15 : Reverse recovery time versus dlf/dt
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Fig 17 : Relative variation of dynamic parameters
versus junction temperature (Reference Tj=125°C)
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ﬁ SGS-THONISON

o MICROELECTRONICS STTB506M

ULTRA-FAST HIGH VOLTAGE DIODE

MAIN PRODUCT CHARACTERISTICS

Irav) ' 5A
VRRM 600V
ter (tyP) 45ns
VE (max) 1.3V
FEATURES AND BENEFITS

= SPECIFIC TO THE FOLLOWING OPERA-
TIONS: Snubbing or clamping, demagnetization
and rectification.

=» ULTRA-FAST,VERY SOFT AND NOISE-FREE
RECOVERY.

= VERY LOW OVERALL POWER LOSSES AND
PARTICULARY LOW FORWARD VOLTAGE.

= DESIGNED FOR HIGH PULSED CURRENT
OPERATIONS.

= HIGH FREQUENCY OPERATIONS
= HIGH DISSIPATION MINIATURE PACKAGE

a SURFACE MOUNT TECHNOLOGY
COMPATIBLE

Power SO-10™
Plastic, non isolated SMD
with copper tab

DESCRIPTION

The TURBOSWITCH is a very high performance of an SMPS as snubber,

series of ultra-fast high voltage power diodes from
600V to 1200V.

TURBOSWITCH, B family, drastically cuts losses
in all high voltage operations which require
extremely fast, soft and noise-free power diodes.
They are particularly suitable in the primary circuit

clamping or
demagnetizing diodes, and also in most power
converters as high performance rectifier diodes.
Packaged in PSO-10, this 600V devices are
particularly intended for use on 240V domestic
mains.

ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
VRRM Repetitive peak reverse voltage 600 \
VRSM Non repetitive peak reverse voltage 600 \
IF(RMS) RMS forward current ( All pins connected) 17 A
IFRM Repetitive peak forward current (tp =5 s, f=1kHz) 175 A
Tj Max operating junction temperature -65 to+ 150 °C
Tstg Storage temperature -65 to+ 150 °‘C
TM : PowerSO-10 and TURBOSWITCH are trademarks of SGS-THOMSON Microelectronics.
August 1993 Ed : 2A 117
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STTB506M

THERMAL AND POWER DATA
Symbol Parameter Conditions Value Unit
Rth(j-c) Junction to case thermal resistance ‘C/W
P1 Conduction power dissipation IF(Av)= 56A 6=0.5 W
(see fig. 5) Tc=122°C
Pmax Total power dissipation Tc=115°C W
Pmax=P1+P3 (P3=10% P1)
STATIC ELECTRICAL CHARACTERISTICS (see Fig.5)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
VF . Forward voltage drop IF =5A Tj=25C 1.4 Vv
Tj=125°C 1.3
R ** Reverse leakage current | VR=0.8 | Tj=25°C 100 HA
X VRRM . .
Tj=125°C 0.75 | mA
Test pulses widths : * tp = 380 ps, duty cycle < 2%
**tp =5ms , duty cycle < 2%
DYNAMIC ELECTRICAL CHARACTERISTICS
TURN-OFF SWITCHING (see Fig.6)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
trr Reverse Tj=25C ns
recovery time IF=0.5A IR=1A Ir=0.25A 45
IF=1AdIF/dt =-50A/us VR =30V 95
IRM Maximum Tj=125°C VR=400V IF=5A A
reverse dIF/dt = -40 A/us 7.5
recovery current | dIF/dt =-500 A/us 20
S factor Softness factor | Tj=125°C VR=400V IF=5A /
dIF/dt = -500 A/us 1.0
TURN-ON SWITCHING (see Fig.7)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
tir Forward Tj=25°C ns
recovery time IF=5A, dIF/dt = 40 A/ps 500
measured at, 1.1 x VFmax
VFp Peak forward Tj=25C \Y
voltage IF = 5A, dIF/dt = 40 A/us 8

217
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STTB506M

PIN OUT configuration in PowerSO-10 :
Anode = pinito5
Cathode = connected to base tab ——
Pin 1 | ~ T
o —m
o iab ==
o | = Pin 6
—
top view
SGS- 3/7
kyz, SE5THOmSA
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STTB506M

APPLICATION DATA

The TURBOSWITCH “B” is especially designed to
provide the lowest overall power losses in any
application such as snubbing,clamping, demagne-

tization and rectification. In such applications (fig.1
to fig.4), the way of calculating the power losses is
given below :

TOTAL LOSSES
due to the diode
P = P1+ P2+ P3+ P4 Watts

CONDUCTION REVERSE SWITCHING
LOSSES LOSSES LOSSES
P1 Watts P2 Watts OFF : P3 Watts
(Fig. 5) (Fig. 5) ON : P4 Watts
(Fig.6 &7)

Fig. 1 : SNUBBER DIODE.

Fig. 2 : CLAMPING DIODE.

-

*'T

[

Fe1T O=tT

Fig. 3 : DEMAGNETIZING DIODE.

Fig. 4 : RECTIFIER DIODE.

o O O
° o
oEéj §§ o)
4/7 r o
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STTB506M

APPLICATION DATA (Cont'd)

Fig. 5: STATIC CHARACTERISTICS

IF
Rd
VR

Fig. 6: TURN-OFF CHARACTERISTICS

— N\ 9IFMdt epegwHE
v la tb

ELING

OPERATION

‘\
s M dIR/dt

trr=ta+tb N
S =tbita

v ta_tb

—\ dl;/dt=V,/L RECTIFIER
OPERATION

‘\
. y dIR/dt

RM

trr=ta+tb
S =tb/ta

Fig. 7: TURN-ON CHARACTERISTICS

IF

dif/dt

| Fmax

VE
VFp ----

11VE

Conduction losses :
P1=Vi0. IF(AV) + Rd . IFZ(RMS)

with
Vio=1.00V
Rd=0.060 Ohm
(Max values at 125°C)

Reverse losses :

P2=VR.IR.(1-9)

Turn-off losses :

P3 - VR x IrRM2x S x F
- 6 x dIF/dt

Turn-off losses :
(with non negligible serial inductance)

_ VR x IRM2x § xF

2
P3 = L x IrRmMcxF

6xdiF7dt T 2

P3 and P3' are suitable for power MOSFET and
IGBT

Turn-on losses :
P4=0.4 (VFP - VF) . IFmax . tir. F

SGS-THOMSON si7
MICROELECTRONICS
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STTB506M

Fig 8 : Conduction losses versus average current Fig 9 : Switching OFF losses versus diF/dt
P1(W) P3(W)
10 T T I 5.0 T T
T ‘ l a5 | TI=125°C
8 F=20kHz
8r =°; /=°‘2 - 4.0 ~yR=400v
3.5
ol St/ P 4 e /\‘/ 3.0
L 25 IL=10A
4 7/?/|/ =1 20 [, — |
/é/ 5=0.5 15 |/ 1Looa —|
2 i 10 |1/ —]
0.5 / IL=2.5
o IF(av)(A) 0.0 dIF/dt(A/us)
0 05 1 15 2 25 3 35 4 45 5 0 100 200 300 400 500 600 700 800 9001000

Fig 10 : Switching ON losses versus dIF/dt Fig 11 : Forward voltage drop versus forward
current
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Fig 12 : Relative variation of thermal transient
impedance junction to case versus pulse duration
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STTB506M

Fig 13 : Peak reverse recovery current versus
diF/dt
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Fig 15 : Softness factor (tb/ta) versus dIF/dt
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Fig 17 : Transient peak forward voltage versus
diF/dt
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Fig 14 : Reverse recovery time versus dIfF/dt
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Fig 16 : Relative variation of dynamic parameters
versus junction temperature (Reference Tj=125°C)
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f"i SGS-THOMSON

o MICROELECTRONICS STTA512D/F

TURBOSWITCH ™ “A”. ULTRA-FAST HIGH VOLTAGE DIODE

MAIN PRODUCTS CHARACTERISTICS

IF(av) 5A
VRAm 1200V K—j—A
tr (typ) 45ns
VE (max) 2.0V
FEATURES AND BENEFITS
= ULTRA-FAST, SOFT AND NOISE-FREE e
RECOVERY.

= VERY LOW OVERALL POWER LOSSES IN
BOTH THE DIODE AND THE COMPANION

TRANSISTOR. TO220AC ISOWATT220AC
» HIGH FREQUENCY AND/OR HIGH PULSED (Plastic) (Plastic)
CURRENT OPERATIONS.
STTA512D STTA512F
DESCRIPTION

The TURBOSWITCH is a very high performance
series of ultra-fast high voltage power diodes from
600V to 1200V.

TURBOSWITCH 1200V drastically cuts losses in
all high voltage operations which require extremely
fast, soft and noise-free power diodes. Due to their
optimized switching performances they also highly
decrease power losses in any associated
switching IGBT or MOSFET in all “Freewheel

Mode” operations.

They are particularly suitable in Motor Control
circuitries, or in the primary of SMPS as snubber,
clamping or demagnetizing diodes, and also at the
secondary of SMPS as high voltage rectifier
diodes.

Packaged in TO220AC and in ISOWATT220AC,
these 1200V devices are particularly intended for
use on 3 phase 400V industrial mains.

ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit

VRRM Repetitive peak reverse voltage 1200
VResm Non repetitive peak reverse voltage 1200 Vv
IF(RMS) RMS forward current 20 A
IFRM Repetitive peak forward current (tp =5ps, f=>5kHz) 75 A
Tj Max operating junction temperature 150 °C
Tstg Storage temperature -65to 150 °C

TM : TURBOSWITCH is a trademark of SGS-THOMSON Microelectronics.

June 1993 Ed:2A
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STTA512D/F

THERMAL AND POWER DATA
Symbol Parameter Conditions Value Unit
Rth-c) Junction to case thermal STTA512D 4.0 ‘C/W
resistance STTA512F 5.5
P1 Conduction power dissipation Irav)=5A 8=0.5 12 W
(see fig. 6) STTA512D Tec= 102°C
STTA512F Tc=84°C
Pmax Total power dissipation STTA512D Tc= 98°C 13 W
Pmax=P1+P3 (P3=10%P1)| STTA512F Tc=78C
STATIC ELECTRICAL CHARACTERISTICS (see Fig.6)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
VE Forward voltage drop Ir =5A Tj=25C 2.2 Vv
Tj=125°C 2.0 \Y
IR - Reverse leakage current | VR=0.8 | Tj=25°C 100 nA
X VRRM Tj=125°C 2.0 mA
Test pulses widths :  * tp = 380 ps, duty cycle <2%
**tp=5ms , duty cycle <2%
DYNAMIC ELECTRICAL CHARACTERISTICS
TURN-OFF SWITCHING (see Fig.7)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
trr Reverse Tj=25°C ns
recovery time IF=05A Ir=1A Ir=0.25A 45
IF=1A dlfr/dt=-50A/us Vg =30V 95
IRM Maximum Tj=125°C VR= 600V Ir=5A A
reverse diF/dt = -40 A/us 7.5
recovery current | dIg/dt = -500 A/us 20
S factor Softness factor | Tj=125°C VR=600V Ir =5A /
dlg/dt = -500 A/us 1.2
TURN-ON SWITCHING (see Fig.8)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
tir Forward Tj=25C ns
recovery time IF =5 A, dIF/dt = 40 A/us 900
measured at, 1.1 x Vemax
Vrp Peak forward Tj=25°C Vv
voltage IF =5A, dIF/dt = 40 A/us 35
IF =40A, dIg/dt = 500 A/ps 50

2/5
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STTA512D/F

APPLICATION DATA

The 1200V TURBOSWITCH series has been
designed to provide the lowest overall power
losses in all high frequency or high pulsed current
operations. In such applications (Fig 1 to 5),the
way of calculating the power losses is given below

TOTAL LOSSES
due to the diode
P=P1+P2+P3+P4+P5 Watts

CONDUCTION REVERSE SWITCHING SWITCHING
LOSSES LOSSES LOSSES LOSSES
in the diode in the diode in the diode in the tansistor
due to the diode
P1 Watts P2 Watts OFF : P3 Watts P5 Watts
(Fig. 6) (Fig. 6) ON : P4 Watts (Fig. 7)
(Fig. 7 & 8)

Fig. 1 : “FREEWHEEL" MODE.

SWITCHING
TRANSISTOR

o 6 e Py

® e—

1 I
DIODE:
TURBOSWITCH "A"

LOAD

‘ SGS-THOMSORN 3/5
Y/. NiCROELECTRONICS
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Fig. 2 : SNUBBER DIODE.

Fig. 3 : CLAMPING DIODE.

F=1T 6 T [IE

PWM
JUIL

-T

—

F=1T Q=T I

Fig. 4 : DEMAGNETIZING DIODE.

Fig. 5 : RECTIFIER DIODE.

O- —O

STATIC & DYNAMIC CHARACTERISTICS . POWER LOSSES .

Fig. 6: STATIC CHARACTERISTICS

Conduction losses :

P1=Vi0.IFAV) + Rd. |F2(RMS)

1

F with
Rd Vio=1.57V
VR Rd = 0.086 Ohm
RN v (Max values at 125°C,suitable for Ipeak < 3.IF(av) )

In Vio VF
Reverse losses :
P2=VR.IR.(1-9)

4/5 -
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APPLICATION DATA (Cont'd)

Fig. 7: TURN-OFF CHARACTERISTICS

T S

diF/dt

IL

DIODE

trr=ta+tb

dl, /dt = Vy /L

dIR/dt

S=th/ta

RECTIFIER
OPERATION

trr=ta+tb
S = th/ta

Fig. 8: TURN-ON CHARACTERISTICS

IF

diF/dt

| Fmax

VF
VFp----

11VE

&r.

Turn-on losses :
(in the transistor, due to the diode)

_ Ve x Iam®x(3+ 2xS)xF

PS 6 x dIr/dt
+ Ve X Iam X I Xx(S+2)xF
2 xdlg/dt

Turn-off losses (in the diode) :

PS—VR X lgm2x S x F
a 6 x dlf/dt

Turn-off losses :
(with non negligible serial inductance)

P3 - Vg X Igm?x S xF
6 x dlr/dt
L x IHM2XF
2

P3,P3’ and P5 are suitable for power MOSFET and
IGBT

Turn-on losses :
P4=0.4 (VFP- VF) . IFmax - tir. F

SGS-THOMSON 5/5
MICROELECTRONICS
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TURBOSWITCH ™ “A”. ULTRA-FAST HIGH VOLTAGE DIODE

MAIN PRODUCTS CHARACTERISTICS

IF(av) 8A
VRRM 600V
tre (typ) 25ns
VE (max) 1.5V
FEATURES AND BENEFITS

o SPECIFIC TO “FREEWHEEL MODE" OPERA-
TIONS: Freewheel or Booster Diode. -

o ULTRA-FAST RECOVERY.

o VERY LOW OVERALL POWER LOSSES IN
BOTH THE DIODE AND THE COMPANION
TRANSISTOR.

o HIGH FREQUENCY OPERATIONS.

DESCRIPTION

The TURBOSWITCH is a very high performance
series of ultra-fast high voltage power diodes from
600V to 1200V.

TURBOSWITCH, A family, drastically cuts losses
in both the diode and the associated switching
IGBT or MOSFET in all “Freewheel Mode”
operations and is particularly suitable and efficient

Isolated
TO220AC TO220AC
(Plastic) (Plastic)
STTA806D STTA806DI

in Motor Control Freewheel applications and in
Booster diode applications in Power Factor Control
circuitries.

Packaged in TO220AC and in isolated TO220AC,
these 600V devices are particularly intended for
use on 240V domestic mains.

ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit

VRRM Repetitive peak reverse voltage 600 \
VRsM Non repetitive peak reverse voltage 600 \
IF(RMS) RMS forward current 20 A

IFRM Repetitive peak forward current (tp =5 s, f=>5kHz) 120 A

Tj Max operating junction temperature -65to 150 ‘C

Tstg Storage temperature -65to 150 °C

TM : TURBOSWITCH 1s a trademark of SGS-THOMSON Microelectronics.

August 1993 Ed: 2A
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STTA806D(l)

THERMAL AND POWER DATA
Symbol Parameter Conditions Value Unit
Rth(-c) Junction to case thermal STTA806D 22 ‘C/W
resistance STTA806DI 3.3
P4 Conduction power dissipation IFiav) =8A 6=0.5 145 W
(see fig. 2) STTA806D Tc= 118°C
STTA806DI Tc=102°C
Pmax Total power dissipation STTA806D Tc= 115°C 16 w
Pmax =P1+P3 (P3=10% P1) | STTA806DI Tc=97°C
STATIC ELECTRICAL CHARACTERISTICS (see Fig.2)
Symbol Parameter Test Conditions Min [ Typ | Max | Unit
VF ¢ Forward voltage drop IF=8A Tj=25C 1.75 \
Tj=125°C 1.5 \
IR = Reverse leakage current | VR=0.8 | Tj=25°C 100 LA
X VRRM Tj=125°C 4 mA
Testpulses widths :  * tp = 380 ps, duty cycle < 2%
**tp=5ms , duty cycle<2%
DYNAMIC ELECTRICAL CHARACTERISTICS
TURN-OFF SWITCHING (see Fig.3)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
trr Reverse Tj=25°C ns
recovery time IF=05A Ir=1A Ir=0.25A 25
IF=1A dl/dt=-50A/us Vg =30V 52
Irm Maximum Tj=125"C VR = 400V Ir=8A A
reverse dIF/dt = -64 A/us 5.5
recovery current | dlg/dt = -500 A/us 14
S factor Softness factor | Tj=125°C Vg =400V [ =8A /
dIF/dt = -500 A/ps 0.47
TURN-ON SWITCHING (see Fig.4)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
tr Forward Tj=25C ns
recovery time IF =8 A, dIF/dt = 64 A/us 500
measured at, 1.1 x VFmax
VFp Peak forward Tj=25C \
voltage IF=8A, dlIf/dt = 64 A/us 10
2/6
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STTA806D(l)

APPLICATION DATA

The TURBOSWITCH “A” is especially designed to
provide the lowest overall power losses in any
‘FREEWHEEL Mode” application  (Fig.1)
considering both the diode and the companion

transistor, thus optimizing the overall performance
in the end application.

The way of calculating the power losses is given
below:

TOTAL LOSSES
due to the diode
P =P1+ P2+ P3+ P4+ P5 Watts
CONDUCTION REVERSE SWITCHING SWITCHING
LOSSES LOSSES LOSSES LOSSES
in the diode in the diode in the diode in the tansistor
due to the diode
P1 Watts P2 Watts OFF : P3 Watts P5 Watts
(Fig. 2) (Fig. 2) ON : P4 Watts (Fig. 3)
(Fig. 3 & 4)
Fig. 1 : “FREEWHEEL" MODE.
SWITCHING
TRANSISTOR
o o e .
l IL
DIODE:

TURBOSWITCH "A"

LOAD

r SGS-THOMSON 3/6
Y/. vaicaesLECTRONICS
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STTA806D(l)

APPLICATION DATA (Cont’d)

Fig. 2: STATIC CHARACTERISTICS

IF
Rd
VR

Fig. 3: TURN-OFF CHARACTERISTICS

. I
! TRANSISTOR

—\GdIF/dt; |  DIODE
v \ta:tb: .

v —
‘dIR/dt

Ry
'

IRM—,

trr=ta+tb S=tb/ta

Fig. 4: TURN-ON CHARACTERISTICS

IF

I
dip/dt Fmax
0 t
VF
VFp---
v
1AVE L/ - F
o tr !
4/6 r
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Conduction losses :
P1=Vio. IF(AV) + Rd . IF2(RMS)

with
Vio=1.15V
Rd = 0.043 Ohm
(Max values at 125°C)

Reverse losses :

P2=VR.IR.(1-9)

Turn-on losses :
(in the transistor, due to the diode)

VR X IgmM?x(3+ 2xS)x F
= 6 x dir/dt
VR X Ipm X I X(S+2)XF
2 x dle/dt

P5

Turn-off losses (in the diode) :

P3 - Vg x Iau2x S x F
B 6 x dlf/dt

P3 and P5 are suitable for power MOSFET and
IGBT

Turn-on losses :
P4 =0.4 (VFP- VF) . IFmax . tfr. F

SGS-THONMSON
MICROELECTRONICS




STTA806D(I)

Fig 5 : Conduction losses versus average current Fig 6 : Switching OFF losses versus diF/dt
P1(W) P3(W)
18 T T 1.0 T T
16l T I 0.9|- Ti=125°C
7 d=0.2 F=20kHz
14+ 5 0.8
B; L =017 // 07| VR=400V IL=16A L~
121 S=tp/T |lp / / / 0.6 1~
K AT e =
8 // /I 6=1 _| - L —1—
// 04 L I Sy IL=8A
6 v = 0=0.5 0.3 / | —
// | : — IL=4A
4 = 0.2 Z -
2 Z | 0-1 I
0 IF(av)(A) o.o dIF/dt(A/ps)
(1] 1 2 3 4 5 6 7 8 "~ 0 100 200 300 400 500 600 700 800 9001000
Fig 7 : Switching ON losses versus dIF/dt Fig 8 : Switching losses in transistor due to the
diode
. P4(W) P5(W)
Tj=125°C 14 | Tj=125°C _ F=20kHz _VR=400V
0.7 [~ F=100kHz 12 ! |
0.6 - F=IF(AV) 10 / IL=16A —
/
0.5 | 8 I 1
0.4 / / IL=8A —
— il
0.3 / ¢ 7 L —
/ a2 [/ —
0.2 1/ IL=4A
ol 174
0.0 dIF/dt(A/ps) o W/ dIF/dt(A/ps)
"0 20 40 60 80 100 120 140 160 0 100 200 300 400 500 600 700 800 9001000

Fig 9 : Forward voltage drop versus forward Fig 10 : Relative variation of thermal transient

current impedance junction to case versus pulse duration
K
3.00/FMV)
275 MAXIMUM VALUES 1  Z(0) (15.0) R
2.50 / Rth(j-c)
2.25 0.8 | //
2.00 v 505 1
1.75 Ti=125°C vl 06 man B
1.50 paat T
1.25 - 04 5:0.2
1.00 =" . : L T4 L
- L
0.7 0 ﬁ% L] gle pulse Z
.2{ 07 Sini 7] /
0.50 — I it =
0.25 IFM(A) —T1"1 tp(s) \ SetprT —htp
0.00 0
0.1 1 10 100 10E-04 10E-03 10E-02 10E-01 10E+00
Lyy SGCS-THOMSON 5/6
Y/, vicroslECTRONICS
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Fig 11 : Peak reverse recovery current versus
dIF/dt

IRM(A)

32.5 -
30.0|- 90% CONFIDENCE Tj=125°C
27.5(—yRao0v | <
25.0 IF=16A /—/
22,5 >y /;
20.0 j
17.5 == |F=8a
7

15.0 =
12.5 t
10.0 IF=4A

7.5

5.0—A

2.5 dIF/dt(A/us)

0.0
0 100 200 300 400 500 600 700 800 9001000

Fig 13 : Softness factor (tb/ta) versus dIF/dt

S factor
1.6 R R B

1.4 Typical values T]=|125"C-‘| |
\ IF<2xIF(av) |
1.2 \ VR=400V

1.0
0.8
0.6
0.4
0.2

0.0 dIF/dt(A/ps)
"0 100 200 300 400 500 600 700 800 900 1000

Fig 15 : Transient peak forward voltage versus
dIF/dt

Vv
5 FP(V)

T T T T
14— 90% CONFIDENCE Tj=125°C
131 IF=IF(av)

T

O=NWAOON
\\

dIF/dt(Alps)

Fig 12 : Reverse recovery time versus dIF/dt

200 trr(ns)
18014 90% CONFIDENCE Tj=125°C i
160 \ VR=400V
140 \\\\
120
100\ N\

80 N IF=8A

} IF=16A

60— N 1

40— IF=4A B—  I—

20 dIF/di(A/ps)

0
0 100 200 300 400 500 600 700 800 9001000

Fig 14 : Relative variation of dynamic parameters
versus junction temperature (Reference Tj=125°C)

1.8

1.7 C

1.6

1.5 A\

1.4 \ S factor

1.3 ANy

1.2 AN

1.1

1.0 —

0.9

0.8

0.7 /"wl

0.6 Ti(oC

05 | Ti(oC)
0 25 50 75 100 125 150

Fig 16 : Forward recovery time versus dIF/dt

tfr(ns)

500
4501\
400 \
350

300 AN
250
200 <
150
100

50
0

I | I I I
90% CONFIDENCE Tj=125°C 1

| |
VFr=1.1*VF max.]|
IF=IF(av)

(IF/dt(Alps)

0 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140 160
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STTAB0GM

ULTRA-FAST HIGH VOLTAGE DIODE

MAIN PRODUCT CHARACTERISTICS

Ir(av) 8A

VRRM 600V

tr (typ) 25ns

VF (max) 1.5V
FEATURES AND BENEFITS

= SPECIFIC TO “FREEWHEEL MODE” OPERA-
TIONS: Freewheel or Booster Diode.

= ULTRA-FAST AND SOFT RECOVERY.

s VERY LOW OVERALL POWER LOSSES IN
BOTH THE DIODE AND THE COMPANION
TRANSISTOR.

» HIGH FREQUENCY OPERATIONS.

a HIGH DISSIPATION MINIATURE PACKAGE.

s SURFACE MOUNT TECHNOLOGY
COMPATIBLE.

DESCRIPTION

The TURBOSWITCH is a very high performance
series of ultra-fast high voltage power diodes from
600V to 1200V.

TURBOSWITCH, A family, drastically cuts losses
in both the diode and the associated switching
IGBT or MOSFET in all “Freewheel Mode”
operations and is particularly suitable and efficient

Power SO-10™
Plastic, non isolated SMD
with copper tab

in motor control freewheel applications and in
booster diode applications in Power Factor Control
circuitries.

Packaged in a very high performance surface
mount package PSO-10, this 600V device is
particularly intended for use on 240V domestic
mains.

ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
VRRM Repetitive peak reverse voltage 600

VRSM Non repetitive peak reverse voltage 600 \

IF(RMS) RMS forward current (All pins connected) 27 A

IFRM Repetitive peak forward current (tp =5 ps, f=5kHz) 100 A

Tj Max operating junction temperature -65 to+150 °C

Tstg Storage temperature -65 to+150 °C

TM : PowerSO-10 and TURBOSWITCH are trademarks of SGS-THOMSON Microelectronics.

August 1993 Ed : 2A
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THERMAL AND POWER DATA
Symbol Parameter Conditions Value Unit
Rth(j-c) Junction to case thermal resistance 22 ‘C/W
P1 Conduction power dissipation IF(Av)= 8A 8=0.5 14.5 W
(see fig. 2) Tc=118°C
Pmax Total power dissipation Tc=115°C 16 W
Pmax=P1+P3 (P3=10% P1)
STATIC ELECTRICAL CHARACTERISTICS (see Fig.2)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
VF * Forward voltage drop IF=8A Tj=25°C 1.75 \"
Tj=125°C 1.5
IR o Reverse leakage current | VR=0.8 | Tj=25°C 100 HA
Vi
XYRRM 1 1 125 4 | ma
Test pulses widths : * tp = 380 ps, duty cycle < 2%
**tp=5ms , duty cycle < 2%
DYNAMIC ELECTRICAL CHARACTERISTICS
TURN-OFF SWITCHING (see Fig.3)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
trr Reverse Tj=25°C ns
recovery time IF=05A IR=1A Ir=0.25A 25
IF = 1A dIF/dt = -50A/us VR =30V 52
IRM Maximum Tj=125°C VR =400V IF=8A A
reverse diF/dt = -64 A/us 55
recovery current | dIF/dt=-500 A/us 14
S factor Softnessfactor | Tj=125°C VR=400V IF=8A /
dIF/dt = -500 A/us 0.47
TURN-ON SWITCHING (see Fig.4)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
ter Forward Tj=25°C ns
recovery time IF=8A dlF/dt =64 A/us 500
measured at, 1.1 x VFmax
VFp Peak forward Tj=25C \Y
voltage IF=8A diF/dt =64 A/lus 10

2/6
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STTA806M

PIN OUT configuration in PowerSO-10 :

Anode = pinito5
Cathode = connected to base tab

APPLICATION DATA

The TURBOSWITCH “A” is especially designed to
provide the lowest overall power losses in any

M
Pin 11— e
 —— -
o= tab ——| .
s ' ——Pin 6
top view

transistor, thus optimizing the overall performance
in the end application.

“‘FREEWHEEL Mode” application  (Fig.1) The way of calculating the power losses is given
considering both the diode and the companion below:

TOTAL LOSSES

due to the diode

P =P1+ P2+ P3+ P4+ P5 Watts
CONDUCTION REVERSE SWITCHING SWITCHING
LOSSES LOSSES LOSSES LOSSES
in the diode in the diode in the diode in the tansistor
due to the diode
P1 Watts P2 Watts OFF : P3 Watts P5 Watts
(Fig. 2) (Fig. 2) ON : P4 Watts (Fig. 3)
(Fig.3&4)
Fig. 1 : “FREEWHEEL” MODE.
SWITCHING
TRANSISTOR
o c o °
| n
DIODE:
TURBOSWITCH "A"
w  JLIL
&
—~T,
F=1T §=tT LOAD
o *
[y5 SGS-THOMSO 3/6
/A %n‘f@g@m@m@mn@g
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APPLICATION DATA (Cont’d)

Fig. 2: STATIC CHARACTERISTICS

Conduction losses :
1

P1=Vi0. IF(AV) + Rd . IF2(RMS)

1
F with
Rd Vio=1.15V
VR Rd = 0.043 Ohm
Y, (Max values at 125°C)
RN
1g| Vto VF

Reverse losses :

P2=VR.IR.(1-9)

Fig. 3: TURN-OFF CHARACTERISTICS

Turn-on losses :

' L (in the transistor, due to the diode)
“‘E TRANSISTOR p5 - VR x IRM2x(3+ 2xS8)xF
t ) 6 x dIF/ dt
+ VR X IRM X IL X(S+2)xF
2 x dIF/dt
I A\
DIODE Turn-off losses (in the diode) :
v P3_V/:,‘><I,qn,12><3><F
o ! - 6 x dIF/dt
\ (dIR
; P3 and P5 are suitable for power MOSFET and
--------- VR IGBT
trr=ta+tb S=tb/ta
Fig. 4: TURN-ON CHARACTERISTICS
IF -
dip/dt ! Fmax
0 t Turn-on losses :
VE P4=0.4 (VFP - VF) . IFmax . tir. F
VFp [-- -
1IVE | /o> ~ VE
° ﬂlr t
4/6 K
ST AL
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-

Fig 5 : Conduction losses versus average current

P1(W)
18 T T
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10 // 1+

8 /7/ 6=1_|
6 e /6I=0.5

4 '// |

2 Z |

0 IF(av)(A)
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Fig 7 : Switching ON losses versus dIF/dt

PA(W)
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0.7 " F=100kHz
0.6 L IF=IF(aV)
0.5 —
0.4 /_\ T
0.3 /’
0.2 /
0.1
00 dIF/dt(A/ps)
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Fig 9 : Forward voltage drop versus forward
current
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2.50 /
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1.50 T
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Fig 6 : Switching OFF losses versus diF/dt

P3(W)
1.0 ————
0.9 Ti=125°C
0.8 F=20kHz
07| YR=400V IL=16A L~
0.6 — é//
0.5 el
0.4 ——

° —1 IL=8A
0.3 /C—"“///

3 " IL=4A
0.2—/# |
0.1

dIF/dt(A/
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Fig 8 : Switching losses in transistor due to the
diode

P5(W)
14 i125+C _ Foz0kiz _VR=400V
12
|
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[
s 1 |
| IL=8A
6] —
| —
4 1/ |
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> I/
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Fig 10 : Relative variation of thermal transient
impedance junction to case versus pulse duration

K
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Fig 11 : Peak reverse recovery current versus
diF/dt
IRM(A)
32,5 -
30,0l 99% CONFIDENCE Tj=125°C
| |

27.5—yR=400V |
25.0 IF=16A
22,5
20.0 X
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10.0 IF=4A

7.5
5.0

g-g 4 dIF/di(A/ps)
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\

=

F=8A

Fig 13 : Softness factor (tb/ta) versus diF/dt

S factor
1.6 N B B —

1.4 Typical values Tj=125C __ |

| |
1.2 IF<2xIF(av) |
\ VR=400V

1.0
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Fig 15 : Transient peak forward voltage versus
diF/dt

VFP(V)
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12— IF=IF(av)
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Fig 12 : Reverse recovery time versus diF/dt
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Fig 14 : Relative variation of dynamic parameters
versus junction temperature (Reference Tj=125°C)
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Fig 16 : Forward recovery time versus dIF/dt
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STTB806D(I)

TURBOSWITCH ™ “B”. ULTRA-FAST HIGH VOLTAGE DIODE

MAIN PRODUCTS CHARACTERISTICS

PRELIMINARY DATA

IF(Av) 8A

VRRm 600V

tr (typ) 50ns

VF (max) 1.3V
FEATURES AND BENEFITS

s SPECIFIC TO THE FOLLOWING OPERA-
TIONS: Snubbing or clamping, demagnetization
and rectification.

m ULTRA-FAST, SOFT AND NOISE-FREE
RECOVERY.

= VERY LOW OVERALL POWER LOSSES AND
PARTICULARY LOW FORWARD VOLTAGE.

s DESIGNED FOR HIGH PULSED CURRENT
OPERATIONS.

DESCRIPTION

The TURBOSWITCH is a very high performance
series of ultra-fast high voltage power diodes from
600V to 1200V.

TURBOSWITCH, B family, drastically cuts losses
in all high voltage operations which require
extremely fast, soft and noise-free power diodes.
They are particularly suitable in the primary circuit

ABSOLUTE MAXIMUM RATINGS

Isolated
TO220AC TO220AC
(Plastic) (Plastic)
STTB806D STTB806DI

of an SMPS as snubber, clamping or

demagnetizing diodes, and also in most power
converters as high performance rectifier diodes.
Packaged in TO220AC and in isolated TO220AC,
these 600V devices are particularly intended for
use on 240V domestic mains.

Symbol Parameter Value Unit
VRRM Repetitive peak reverse voltage 600 Vv
VRsm Non repetitive peak reverse voltage 600 \
IF(RMS) RMS forward current 20 A

IFRM Repetitive peak forv.ard current (tp =5 ps, f=1kHz) 280 A
Tj Max operating junction temperature -651to0 150 °C
Tstg Storage temperature -65 to 150 °C

TM : TURBOSWITCH 1s a trademark of SGS-THOMSON Microelectronics.

August 1993 Ed : 2A
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STTB806D(l)

THERMAL AND POWER DATA
Symbol Parameter Conditions Value Unit
Rih(-c) Junction to case thermal STTB806D 22 ‘C/W
resistance STTB806DI 3.3
P4 Conduction power dissipation IFav)=8A §=0.5 12.5 1
(see fig. 5) STTB806D Tc= 122°C
STTB806DI Tc=108°C
Pmax Total power dissipation STTB806D Tc= 115°C 16 W
Pmax=P1+P3 (P3=10%P1)| STTB806DI Tc=97°C
STATIC ELECTRICAL CHARACTERISTICS (see Fig.5)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
A/ Forward voltage drop IF =8A Tj=25C 1.4 \
Tj=125C 1.3 v
lr = Reverse leakage current | VR=0.8 | Tj=25C 100 HA
X VRRM Tj=125°C 1.5 mA
Test pulses widths :  * tp = 380 ps, duty cycle < 2%
**tp=5ms , duty cycle < 2%
DYNAMIC ELECTRICAL CHARACTERISTICS
TURN-OFF SWITCHING (see Fig.6)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
trr Reverse Tj=25C ns
recovery time IF=05A Ir=1A Ir=0.25A 50
Ir=1A dlf/dt=-50A/us Vg =30V 100
IRm Maximum Tj=125°C VR=400V Ir=8A A
reverse dIF/dt = -64 A/us 12
recovery current | dlf/dt =-500 A/us 25
S factor Softnessfactor | Tj=125°C Vr=400V Ir=8A /
diF/dt=-500 A/us 0.8
TURN-ON SWITCHING (see Fig.7)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
tir Forward Tj=25C ns
recovery time Ir =8 A, dIr/dt = 64 A/us 500
measured at, 1.1 x Vemax
Vrp Peak forward Tj=25C \Y
voltage IF =8A, dIr/dt = 64 A/us 8
IF =40A, dir/dt = 500 A/us 10

2/6
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STTB806D(I)

APPLICATION DATA

The TURBOSWITCH “B” is especially designed to tization and rectification. In such applications (fig.1
provide the lowest overall power losses in any to fig.4), the way of calculating the power losses is

application such as snubbing,clamping, demagne- given below :
TOTAL LOSSES
due to the diode
P = P1+ P2+ P3+ P4 Watts
CONDUCTION REVERSE SWITCHING
LOSSES LOSSES LOSSES
P1 Watts P2 Watts OFF : P3 Watts
(Fig. 5) (Fig. 5) ON : P4 Watts
(Fig.6 &7)
Fig. 1 : SNUBBER DIODE. Fig. 2 : CLAMPING DIODE.
ng_‘ I: ng—‘ I:
t t
o7, padll 1N
F=1/T 6 =tT F=1T 6 =tT =
LT } I
Fig. 3 : DEMAGNETIZING DIODE. Fig. 4 : RECTIFIER DIODE.
S O —O
° %.
O O
=
. 3/6
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STTB806D()

APPLICATION DATA (Cont’d)

Fig. 5: STATIC CHARACTERISTICS

Conduction losses :
1
P1=Vi0. IF(AV) + Rd . IF(RMS)
I
F with
Rd Vio=1.00V
VR R4 =0.037 Ohm
v (Max values at 125°C)
VAN
IR Vio VF
Reverse losses :
P2=VR.IR.(1-9)
Fig. 6: TURN-OFF CHARACTERISTICS
| Turn-off losses :
—\ 9IF/dt  FREEWHEELING pg . VA X lam®x 8 x F
OPERATION = 6 X dIF/dt
v fath,
- " t
,Ruy;m/dt
trg: lab+ tb N Vq
= thfta Turn-off losses :
1 (with non negligible serial inductance)
—\ n SRS
VR x IgmM2x S x F
ta tb LA L AN 1 || A A
NG . P3 6 x dir/dt
. ydlnldt L x lpu?xF
‘\ »~o- 2
VTN Vi
- P3 and P3' are suitable for power MOSFET and
trr=ta+tb IGBT
S = tb/ta
Fig. 7: TURN-ON CHARACTERISTICS
IF
di/dt ! Fmax
0 t Turn-on losses :
VE P4 =0.4 (VFP - VF) . IFmax . tir. F
v Fp|----
1AVE L/ - VF
0 “Ir t
4/6 -
ST
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STTB806D(I)

Fig 8 : Conduction losses versus average current Fig 9 : Switching OFF losses versus dIF/dt
P1(W) P3(W)
i i 5.0 —
Tj=125°C
- 45|
121 §=0.1| =02 | F=20kHz
yavd i P 40 I=yR-400v
10 v 3.5 IL=16A
/] /% 3.0 /] |
% % =1 2.5 IL=8A ___—
6 7 5=0.5 2.0 / — A
4 S s Al
= o // —
2 ’ 0.5 /4
0 IF(av)(A) 0.0 dIF/dt(A/us)
0 1 2 3 4 5 6 7 8 "0 100 200 300 400 500 600 700 800 9001000
Fig 10 : Switching ON losses versus dIF/dt Fig 11 : Forward voltage drop versus forward
current
P4(W) VFM(V)
5 Tj=125°C 2.50 I T TTTI
F=100kHz 2,25 [ MAXIMUM VALUES
0.4 —EoiF(AY) 2.00
1.75
0.3 1.50 Tj=125°C
1.25 T
0.2 1.00 ——
—— =1 0.751
0.1 0.50
dIF/dt(A/ps) 0.25 IFM(A)
0.0 L ! . 0.00 L
0O 20 40 60 80 100 120 140 160 0.1 1 10 100
Fig 12 : Relative variation of thermal transient
impedance junction to case versus pulse duration
K
1 Zih(o) (tp &) =i
Rth(j-c)
0.8 I
5:0.5| ~
0.6 =
5:0.2})
0.4
I :/k LT
[5-0. LLI S L 7 7
0.2[2° A Single pulse Z
T L \ ‘ 7 v
— tp(s) Suprr iy
1(OJE-04 10E-03 10E-02 10E-01 10E+00
[Ny SGS-THOMSON 5/6
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STTB806D()

Fig 13 : Peak reverse recovery current versus
diF/dt

IRM(A)
50 T T I E—
45| 90% CONFIDENCE Tj=125°C
ao VR=aoov__| 1|GA —
15 = ///
30 {
25 IF=8A
20 /1 / 7Y
15 /i)
// IF=4A
10 }
5
dIF/dt(Alpzs)

0
0 100 200 300 400 500 600 700 800 900 1000

Fig 15 : Softness factor (tb/ta) versus dIF/dt

S factor
1.50
Typical values Tj=125C
\ | VR=400V
1.25 \ |
L
IF=16A | —
1.00 NP s —]
N | | _—
0.75 \\ IF=8A | L
.7 \
_.—,//
0.50 IF=4A
0.25
dIF/dt(A/us)
o.o 1 I ”sl

0
0 100 200 300 400 500 600 700 800 9001000

Fig 17 : Transient peak forward voltage versus
dlIF/dt

VFP(V)
T T T T T T T 1
|- 90% CONFIDENCE Tj=125°C

|_IF=IF(av) A

-

O = N WhHh oSN ®O©®O

dIF/dt(A/us)
100 120 140 160

o

20 40 60 80

&6 Ly, SGS:THOMSON

Fig 14 : Reverse recovery time versus dIf/dt

trr(ns)

500
450\
\
400
350 \
30 N -
A\
200 \\ NN ||=iaA
150 }\\ 2

100
IF=4A
50 |

T T T T T

90% CONFIDENCE Tj=125°C |
1 |

VR=400V __|

o
—

0 _dIF/dt(A/ps)
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Fig 16 : Relative variation of dynamic parameters
versus junction temperature (Reference Tj=125°C)
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Fig 18 : Forward recovery time versus diF/dt
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MICROELECTRONICS STTB806M

ULTRA-FAST HIGH VOLTAGE DIODE

MAIN PRODUCT CHARACTERISTICS

IFav) L)

VRRM 600V

trr (typ) 50ns

VE (max) 1.3V
FEATURES AND BENEFITS

= SPECIFIC TO THE FOLLOWING OPERA-
TIONS: Snubbing or clamping, demagnetization
and rectification.

= ULTRA-FAST,VERY SOFT AND NOISE-FREE
RECOVERY.

= VERY LOW OVERALL POWER LOSSES AND
PARTICULARY LOW FORWARD VOLTAGE.

a DESIGNED FOR HIGH PULSED CURRENT
OPERATIONS.

a HIGH FREQUENCY OPERATIONS
a HIGH DISSIPATION MINIATURE PACKAGE

= SURFACE MOUNT TECHNOLOGY
COMPATIBLE

Power SO-10™
Plastic, non isolated SMD
with copper tab

DESCRIPTION

The TURBOSWITCH is a very high performance of
series of ultra-fast high voltage power diodes from
600V to 1200V.

an SMPS as snubber, clamping or
demagnetizing diodes, and also in most power
converters as high performance rectifier diodes.

TURBOSWITCH, B family, drastically cuts losses
in all high voltage operations which require
extremely fast, soft and noise-free power diodes.

Packaged in PSO-10, this 600V devices are
particularly intended for use on 240V domestic
mains.

They are particularly suitable in the primary circuit

ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
VRRM Repetitive peak reverse voltage 600 \Y
VRSM Non repetitive peak reverse voltage 600 \"
IF(RMS) RMS forward current ( All pins connected) 27 A
IFRM Repetitive peak forward current (tp =5 pus, f=1kHz) 230 A
Tj Max operating junction temperature -65 to + 150 °C
Tstg Storage temperature -65 to + 150 °C
TM : PowerSO-10 and TURBOSWITCH are trademarks of SGS-THOMSON Microelectronics.
August 1993 Ed : 2A 1/7
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STTB806M

THERMAL AND POWER DATA
Symbol Parameter Conditions Value Unit
Rth(j-c) Junction to case thermal resistance 2.2 ‘C/W
P1 Conduction power dissipation IF(Av)= 8A §=0.5 12.5 W
(see fig. 5) Tc=122°C
Pmax Total power dissipation Tc=115°C 16 W
Pmax =P1+P3 (P3=10% P1)
STATIC ELECTRICAL CHARACTERISTICS (see Fig.5)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
VF * Forward voltage drop IF=8A Tj=25°C 1.4 \
Tj=125°C 1.3
R ™ Reverse leakage current | VR=0.8 | Tj=25C 100 UA
Vv
XYRRM | 112570 15 | mA
Test pulses widths : * tp = 380 ps, duty cycle < 2%
**tp=5ms , duty cycle < 2%
DYNAMIC ELECTRICAL CHARACTERISTICS
TURN-OFF SWITCHING (see Fig.6)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
trr Reverse Tj=25C ns
recovery time IF=05A IRr=1A Ir=0.25A 50
IF =1 AdIF/dt =-50A/us VR =30V 100
IRM Maximum Tj=125°C VR=400V IF=8A A
reverse dIF/dt = -64 Alus 12
recovery current | dIF/dt =-500 A/jus 25
S factor Softness factor | Tj=125°C VR=400V IF=8A /
dIF/dt = -500 Alus 0.8
TURN-ON SWITCHING (see Fig.7)
Symbol Parameter Test Conditions Min [ Typ | Max | Unit
tfr Forward Tj=25C ns
recovery time IF = 8A, dIF/dt = 64 A/us 500
measured at, 1.1 x VFmax
VFp Peak forward Tj=25C \Y
voltage IF = 8A, dIF/dt = 64 A/us 8

217
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STTB806M

PIN OUT configuration in PowerS0O-10 :
Anode = pinito5
Cathode = connected to base tab  —
Pin 1 —— ~ T
[ —
s & tab o1
1+ o Pin 6
—
top view
(57 SGS-THOMSON 317
7& [\WE@%@ELE@?{P}@ME@S
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STTB806M

APPLICATION DATA

The TURBOSWITCH “B” is especially designed to
provide the lowest overall power losses in any
application such as snubbing,clamping, demagne-

tization and rectification. In such applications (fig.1
to fig.4), the way of calculating the power losses is
given below :

TOTAL LOSSES
due to the diode
P = P1+ P2+ P3+ P4 Watts

CONDUCTION REVERSE SWITCHING
LOSSES LOSSES LOSSES
P1 Watts P2 Watts OFF : P3 Watts
(Fig. 5) (Fig. 5) ON : P4 Watts
(Fig.6 &7)

Fig. 1 : SNUBBER DIODE.

Fig. 2 : CLAMPING DIODE.

b

F=1T O=tT
LT

il PWM
t O—{
ST,

F=1T O=tT
v -|V_

Fig. 3 : DEMAGNETIZING DIODE.

Fig. 4 : RECTIFIER DIODE.

O O

1

a7 Ly, SGs-THOMSON
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STTB806M

APPLICATION DATA (Cont’d)

Fig. 5: STATIC CHARACTERISTICS

I
Rd
VR

Fig. 6: TURN-OFF CHARACTERISTICS

—_ dIF/dt  EREEWHEELING
OPERATION
v a1,

| N\
\ ey y dIR/dt

trr=ta+tb [,
S =thita

——\ dl./dt=V,/L RECTIF|
OPERATION
v ta tb,

IER

‘\
y dIR/dt
AY

S

INM

trr=ta+tb
S =tb/ta

Fig. 7: TURN-ON CHARACTERISTICS

IF

dIF/dt

! Fmax

VF
VEp ----

1AVE

Conduction losses :
P1=Vi0. IF(AV) + Rd . IF3RMS)
with
Vio=1.00V
Rd = 0.037 Ohm
(Max values at 125°C)

Reverse losses :

P2=VR.IR.(1-9)

Turn-off losses :

P3_ VR x IrRM2x S x F
a 6 x dIr/dt

Turn-off losses :

(with non negligible serial inductance)

VR x IAM2x S xF L x IRMZ x F
6 x diF/dt 2

P3 and P3' are suitable for power MOSFET and
IGBT

P3' =

Turn-on losses :
P4=0.4 (VFP - VF) . IFmax . tir. F

SGS-THONSON 5/7
MICROELECTRONICS
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STTB806M

Fig 8 : Conduction losses versus average current

P1(W)

IF(av)(A)

Fig 9 : Switching OFF losses versus dIF/dt

P3(W)
0 R
as | TIF125°C
F=20kHz
4.0 - yR=400v
3.5 IL=16A
3.0 — |
2.5 IL=8A
2.0 /
5 / = — IL=4A | _—
10l —T |
os /]
0.0 dIF/dt(A/us)

0 1 2 3 4 5 6 7 8 0 100 200 300 400 500 600 700 800 9001000
Fig 10 : Switching ON losses versus dIF/dt Fig 11 : Forward voltage drop versus forward
current
PA(W) VFM(V)
Tj=125°C 2.50 77T
F=1QDkHz 2.25— MAXIMUM VALUES
0.4 FZIF(Av) 2.00
1.75
0.3 1.50 Tj=125°C
1.25 —=
0.2 1.00 —— ==
— =] 0.75—
0.1 0.50
0.25
dIF/dt(A/us) IFM(A)
0.0 L : - 0.00 Lo
0O 20 40 60 80 100 120 140 160 0.1 1 10 100
Fig 12 : Relative variation of thermal transient
impedance junction to case versus pulse duration
K
[ ZHh(i=0) (tp ) CH
Rth(j-c)
0.8 I %
5=05| 17
0.6 11 ‘L’/
5=0.2
0.4
"] T
L——1TTlIL
0.2ﬁ3/, i Single pulse — 1 %
BEL 1 jD%»
T tp(s) ’ Suert s
IgE-Dd 10E-03 10E-02 10E-01 10E+00
67 L5 SGS-THOMSON
Yi@ MICROELECTRONICS

300



STTB806M

Fig 13 : Peak reverse recovery current versus
diF/dt

IRM(A)
50 T T T T T
45| 90% CONFIDENCE Tj=125°C
a0l VR=400V _| 1|GA / —
IF=
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IF=8A
25 e
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5
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0
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Fig 15 : Softness factor (tb/ta) versus diF/dt

S factor
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Fig 17 : Transient peak forward voltage versus
dIF/dt
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Fig 14 : Reverse recovery time versus dIf/dt
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Fig 16 : Relative variation of dynamic parameters
versus junction temperature (Reference Tj=125°C)
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Fig 18 : Forward recovery time versus dIF/dt
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STTA812D(l)

TURBOSWITCH ™ “A”. ULTRA-FAST HIGH VOLTAGE DIODE

MAIN PRODUCTS CHARACTERISTICS

IFav) 8A
VRRM 1200V
ter (typ) 50ns
Vg (max) 2.0V
FEATURES AND BENEFITS

= ULTRA-FAST, SOFT AND NOISE-FREE
RECOVERY.

= VERY LOW OVERALL POWER LOSSES IN
BOTH THE DIODE AND THE COMPANION
TRANSISTOR.

» HIGH FREQUENCY AND/OR HIGH PULSED
CURRENT OPERATIONS.

DESCRIPTION

The TURBOSWITCH is a very high performance
series of ultra-fast high voltage power diodes from
600V to 1200V.

TURBOSWITCH 1200V drastically cuts losses in
all high voltage operations which require extremely
fast, soft and noise-free power diodes. Due to their
optimized switching performances they also highly
decrease power losses in any associated
switching IGBT or MOSFET in all “Freewheel

ABSOLUTE MAXIMUM RATINGS

Isolated
TO220AC TO220AC
(Plastic) (Plastic)
STTA812D STTA812DI

Mode" operations.

They are particularly suitable in Motor Control
circuitries, or in the primary of SMPS as snubber,
clamping or demagnetizing diodes, and also at the
secondary of SMPS as high voltage rectifier
diodes.

Packaged in TO220AC and in isolated TO220AC,
these 1200V devices are particularly intended for
use on 3 phase 400V industrial mains.

Symbol Parameter Value Unit
VRRM Repetitive peak reverse voltage 1200 \
VRsM Non repetitive peak reverse voltage 1200 Vv
IFRMS) RMS forward current 20 A

IFRM Repetitive peak forward current (tp =5 ps, f=5kHz) 120 A
T Max operating junction temperature 150 °C
Tstg Storage temperature -65to0 150 °C

TM : TURBOSWITCH is a trademark of SGS-THOMSON Microelectronics.

June 1993 Ed:2A
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STTA812D()

THERMAL AND POWER DATA
Symbol Parameter Conditions Value Unit
Rtn(-c) Junction to case thermal STTA812D 2.3 ‘C/W
resistance STTA812DI 3.3
P1 Conduction power dissipation Ir(av)=8A 8=0.5 19.5 W
(see fig. 6) STTA812D Tc= 105°C
STTA812DI Tc=85C
Pmax Total power dissipation STTA812D Tc= 100°C 215 w
Pmax=P1+P3 (P3=10%P1) | STTA812DI Tc=79°C
STATIC ELECTRICAL CHARACTERISTICS (see Fig.6)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
VE - Forward voltage drop IF=8A Tj=25C 2.2 \"
Tj=125°C 2.0 \Y
R = Reverse leakage current | VR=0.8 | Tj=25°C 100 A
X VRRM Tj=125°C 4 mA
Test pulses widths :  * tp = 380 ps, duty cycle < 2%
**tp=5ms , duty cycle <2%
DYNAMIC ELECTRICAL CHARACTERISTICS
TURN-OFF SWITCHING (see Fig.7)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
tre Reverse Tj=25°C ns
recovery time IF=05A Ir=1A Irr=0.25A 50
IF=1A dIf/dt=-50A/us Vg =30V 100
IRm Maximum Tj=125°C VR= 600V [r=8A A
reverse dlF/dt =-64 A/us 12
recovery current | dlF/dt =-500 A/us 25
S factor Softnessfactor | Tj=125°C VR=600V Ir=8A /
dig/dt = -500 A/ps 1.2
TURN-ON SWITCHING (see Fig.8)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
tr Forward Tj=25°C ns
recovery time IF =8 A, dIF/dt = 64 A/us 900
measured at, 1.1 x VFmax
Vrp Peak forward Tj=25C \Y
voltage IF =8A, dIf/dt = 64 A/us 35
Ir =40A, dlIr/dt = 500 A/us 45

2/5
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STTA812D(l)

APPLICATION DATA

The 1200V TURBOSWITCH series has been
designed to provide the lowest overall power
losses in all high frequency or high pulsed current
operations. In such applications (Fig 1 to 5),the
way of calculating the power losses is given below

TOTAL LOSSES
due to the diode
P =P1+ P2+ P3+ P4+ P5 Watts

CONDUCTION REVERSE SWITCHING SWITCHING
LOSSES LOSSES LOSSES LOSSES
in the diode in the diode in the diode in the tansistor
due to the diode
P1 Watts P2 Watts OFF : P3 Watts P5 Watts
(Fig. 6) (Fig. 6) ON : P4 Watts (Fig. 7)
(Fig.7 & 8)

Fig. 1 : “FREEWHEEL" MODE.

SWITCHING
TRANSISTOR

O 6 o o

© 124

l IL
DIODE:
TURBOSWITCH "A"

LOAD

(57 SGS-THOMSON 3/5
7 o MICROELECTRONICS
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STTA812D())

Fig. 2 : SNUBBER DIODE. Fig. 3 : CLAMPING DIODE.
@—{ ] PWM
t
T pat O
F=1T 6_ F=1/T 6: T I
Fig. 4 : DEMAGNETIZING DIODE. Fig. 5 : RECTIFIER DIODE.
o O

?

STATIC & DYNAMIC CHARACTERISTICS . POWER LOSSES .
Fig. 6: STATIC CHARACTERISTICS

Conduction losses :
1
P1=Vio. IF(AV) + Rd . IF2(RMS)
1
F with
Rd Vio=1.57V
VR Rd = 0.054 Ohm
TN v (Max values at 125°C,suitable for Ipeak < 3.IF(av) )
IR Vio VF
Reverse losses :
P2=VR.IR.(1-9)
4/5 X
Ly, 355 THOMSON
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APPLICATION DATA (Cont'd)

Fig. 7: TURN-OFF CHARACTERISTICS

v !
NN L
'\ :
*\! TRANSISTOR
| \:
1 : LY oy
I Do
—\dIF/dt: | DIODE
v Jda 1o
v " t
Y L dIR/dt
IRM—YY R
e VR
trr=ta+tb S=tbh/ta
|
—\ di./dt=V,/L RECTIFIER
OPERATION
v atb
______ : '
[ ydm/dt
RM \‘
“\ l" KU VR
trr=ta+tb
S = tb/ta

Fig. 8: TURN-ON CHARACTERISTICS

IF

|
dip/dt Fmax
0 t
VF
VFp |----
v
1AVE [ /o : F
0 : t

o7

Turn-on losses :
(in the transistor, due to the diode)

VR x IrmM?x(8+ 2xS)x F
= 6 x dl/dt
+V,q X Ipm X I X (S+2)xF
2 x dle/dt

P5

Turn-off losses (in the diode) :

P3 - Ve X Iam2x S x F
- 6 x die/dt

Turn-off losses :
(with non negligible serial inductance)

P3 - Ve x lam2x 8 xF
6 x dlr/dt
L x IRM2><F
2

P3,P3' and P5 are suitable for power MOSFET and
IGBT

+

Turn-on losses :
P4 =0.4 (VFP - VF) . IFmax . tfr. F

SGS-THOMSON 5/5
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STTA1206D(l)

"TURBOSWITCH ™ “A”. ULTRA-FAST HIGH VOLTAGE DIODE

MAIN PRODUCTS CHARACTERISTICS

IF(av) 12A

VRRM 600V

ter (typ) 28ns

VE (max) 1.5V
FEATURES AND BENEFITS

a SPECIFIC TO “FREEWHEEL MODE" OPERA-
TIONS: Freewheel or Booster Diode.

= ULTRA-FAST RECOVERY.

s VERY LOW OVERALL POWER LOSSES IN
BOTH THE DIODE AND THE COMPANION
TRANSISTOR.

= HIGH FREQUENCY OPERATIONS.

DESCRIPTION

The TURBOSWITCH is a very high performance
series of ultra-fast high voltage power diodes from
600V to 1200V.

TURBOSWITCH, A family, drastically cuts losses
in both the diode and the associated switching
IGBT or MOSFET in all “Freewheel Mode”
operations and is particularly suitable and efficient

Isolated
TO220AC TO220AC
(Plastic) (Plastic)
STTA1206D STTA1206DI

in Motor Control Freewheel applications and in
Booster diode applications in Power Factor Control
circuitries.

Packaged in TO220AC and in isolated TO220AC,
these 600V devices are particularly intended for
use on 240V domestic mains.

ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit

VRRM Repetitive peak reverse voltage 600 \
VRsM Non repetitive peak reverse voltage 600 \
IF(RMS) RMS forward current STTA1206D 30 A

STTA1206DI 20
IFRM Repetitive peak forward current STTA1206D 140 A

(tp=5us, f=5kHz) STTA1206DI 120

T Max operating junction temperature -65t0 150

Tstg Storage temperature -65 to 150 °C

TM : TURBOSWITCH is a trademark of SGS-THOMSON Microelectronics.

August 1993 Ed : 2A
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STTA1206D(l)

THERMAL AND POWER DATA
Symbol Parameter Conditions Value Unit
Rth(-c) Junction to case thermal STTA1206D 1.9 ‘C/W
resistance STTA1206DI 3.0
P1 Conduction power dissipation Irav) = 12A §=0.5 22 W
(seefig. 2) STTA1206D Tc= 108°C
STTA1206DI Tc=84C
Pmax Total power dissipation STTA1206D Tc= 104°C 24 w
Pmax=P1+P3 (P3=10%P1)| STTA1206DI Tc=78C
STATIC ELECTRICAL CHARACTERISTICS (see Fig.2)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
VF - Forward voltage drop IF=12A | Tj=25C 1.75 \
Tj=125°C 1.5 Vv
lr - Reverse leakage current | VR=0.8 | Tj=25°C 100 pA
x VRRM Tj=125°C 5 mA
Test pulses widths * * tp = 380 ps, duty cycle < 2%
**tp=5ms , duty cycle < 2%
DYNAMIC ELECTRICAL CHARACTERISTICS
TURN-OFF SWITCHING (see Fig.3)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
tr Reverse Tj=25C ns
recovery time IF=05A Ir=1A Irr=0.25A 28
IF=1A dIf/dt=-50A/us VR =30V 55
IRM Maximum Tj=125°C VR=400V Ir=12A A
reverse dlF/dt = -96 A/us 7.5
recovery current | dIF/dt = -500 A/us 16
S factor Softness factor | Tj=125°C VR=400V Ir=12A /
dle/dt = -500 A/us 0.45
TURN-ON SWITCHING (see Fig.4)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
tr Forward Tj=25°C ns
recovery time IF=12 A, dIr/dt = 96 A/us 500
measured at, 1.1 x VFmax
VFp Peak forward Tj=25°C \
voltage IF=12A, dIg/dt = 96 A/us 10
2/6
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STTA1206D())

APPLICATION DATA

The TURBOSWITCH “A” is especially designed to
provide the lowest overall power losses in any
“FREEWHEEL Mode” application  (Fig.1)
considering both the diode and the companion

transistor, thus optimizing the overall performance
in the end application.

The way of calculating the power losses is given
below:

TOTAL LOSSES
due to the diode
P =P1+ P2+ P3+ P4+ P5 Watts
CONDUCTION REVERSE SWITCHING SWITCHING
LOSSES LOSSES LOSSES LOSSES
in the diode in the diode in the diode in the tansistor
due to the diode
P1 Watts P2 Watts OFF : P3 Watts P5 Watts
(Fig. 2) (Fig. 2) ON : P4 Watts (Fig. 3)
(Fig. 3 & 4)
Fig. 1 : “FREEWHEEL" MODE.
SWITCHING
TRANSISTOR
o e e ®

DIODE:
TURBOSWITCH "A"

o1,
F=1T =T LOAD
o .
‘ ~-THOMSON 3/6
S/ RsﬂIF(C%@E[LE(ETrH@Mﬂ@S
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STTA1206D()

APPLICATION DATA (Cont'd)

Fig. 2: STATIC CHARACTERISTICS

Conduction losses :
|

P1=Vi0. IF(AV) + Rd . IF2RMS)
I

with
Rd Vio=1.15V
VR Rq =0.029 Ohm
v (Max values at 125°C)
7N
Ig| Vto VF

Reverse losses :

P2=VR.IR.(1-9)

Fig. 3: TURN-OFF CHARACTERISTICS

Turn-on losses :
L (in the transistor, due to the diode)
TRANSISTOR
. P5—VRX/RM2X(3+ 2XS)x F
- 6 x dle/dt
+ Ve X Ipm X I X(S+2)XF
2 x dlg/dt
| P
{F"”g ;  DIODE Turn-off losses (in the diode) :
v da 1o, Va x lau?x S x F
v — ' p3 . YA lRM
|RMM ARt 6 x diF/dt
Rbhhhhi VR P3 and P5 are suitable for power MOSFET and
tr=ta+tb S=tb/ta IGBT

Fig. 4: TURN-ON CHARACTERISTICS

IF

dip/dt ! Fmax
0 t Turn-on losses :
VE P4=0.4 (VFP-VF) . AIFmax . tir. F
VFp|----
1TIVE [/ > - VF
0 tflr !
4/6 ‘ SGS-THOMSON
Y/, MicAoELECTRONICS
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STTA1206D(l)

Fig 5 : Conduction losses versus average current

P1(W)
25 ]
§=0.1 $=0.2
// 7
P
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Fig 7 : Switching ON losses versus dIF/dt
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Fig 9 : Forward voltage drop versus forward
current
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Fig 6 : Switching OFF losses versus dIF/dt

P3(W)
2 T
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Fig 8 : Switching losses in transistor due to the
diode

P5(W)
0

Tj=125°C F=20kHz VR=400V
22,5
20.0
17.5
/ IL=24A
15.0 l
12,5 !
10.0 I IL=12A
[ ——
7.5 I /
5.0 — IL=6A
2.5 #/ 1
0.0 diF/dt(A/ps) [

0 100 200 300 400 500 600 700 800 9001000

Fig 10 : Relative variation of thermal transient
impedance junction to case versus pulse duration

K
[ Zth(-o) (1p.5) L
Rth(j-c)
0.8 T
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0.6 L | H
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0.4 =T T
/\;" =
0.2 ﬁ;, A Single pulse -+
| L 1
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SGS-THOMSON 5/6
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STTA1206D(l)

Fig 11 : Peak reverse recovery current versus
diF/dt

IRM(A)

40.0 ——
g7.g - 90% CONFIDENCE Tj=125°C
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15.0 =

=

7.5

5.0 / !

g.g # _dIF/dt(A/ps)
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Fig 13 : Softness factor (tb/ta) versus dIF/dt

S factor

1.2 T : T T :

11 Typical values Tj=125°C
101\ P ]
° IF<2xIF(av)

\
0.9 \ VR=400V |

g-; dIF/dt(A/ps)
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Fig 15 : Transient peak forward voltage versus
dIF/dt
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Fig 12 : Reverse recovery time versus dlf/dt
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220 T T T . T v
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Fig 14 : Relative variation of dynamic parameters
versus junction temperature (Reference Tj=125°C)
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Fig 16 : Forward recovery time versus dIF/dt
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STTA1206M

ULTRA-FAST HIGH VOLTAGE DIODE

MAIN PRODUCT CHARACTERISTICS

IF(AV) 12A

VRRM 600V

tre (typ) 28ns

VF (max) 1.5V
FEATURES AND BENEFITS

e SPECIFIC TO “FREEWHEEL MODE” OPERA-
TIONS: Freewheel or Booster Diode.

= ULTRA-FAST AND SOFT RECOVERY.

s VERY LOW OVERALL POWER LOSSES IN
BOTH THE DIODE AND THE COMPANION
TRANSISTOR.

= HIGH FREQUENCY OPERATIONS.

= HIGH DISSIPATION MINIATURE PACKAGE.

s SURFACE MOUNT TECHNOLOGY
COMPATIBLE.

DESCRIPTION

The TURBOSWITCH is a very high performance
series of ultra-fast high voltage power diodes from
600V to 1200V.

TURBOSWITCH, A family, drastically cuts losses
in both the diode and the associated switching
IGBT or MOSFET in all “Freewheel Mode”
operations and is particularly suitable and efficient

ABSOLUTE MAXIMUM RATINGS

Power SO-10™
Plastic, non isolated SMD
with copper tab

in motor control freewheel applications and in
booster diode applications in Power Factor Control
circuitries.

Packaged in a very high performance surface
mount package PSO-10, this 600V device is
particularly intended for use on 240V domestic
mains.

Symbol Parameter Value Unit
VRRM Repetitive peak reverse voltage 600 \
VRSM Non repetitive peak reverse voltage 600 \

IF(RMS) RMS forward current (All pins connected) 27 A

IFRM Repetitive peak forward current (tp =5 s, f=5kHz) 100 A
Tj Max operating junction temperature -65 to + 150 ‘C
Tstg Storage temperature -65 to+150 °C

TM : PowerSO-10 and TURBOSWITCH are trademarks of SGS-THOMSON Microelectronics.

August 1993 Ed : 2A
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STTA1206M

THERMAL AND POWER DATA
Symbol Parameter Conditions Value Unit
Rth(j-c) Junction to case thermal resistance 1.9 ‘C/W
P1 Conduction power dissipation IFAV)= 12A 6=0.5 22 W
(see fig. 2) Tc=108°C
Pmax Total power dissipation Tc=104°C 24 W
Pmax =P1+P3 (P3=10% P1)
STATIC ELECTRICAL CHARACTERISTICS (see Fig.2)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
VF * Forward voltage drop IF=12A | Tj=25°C 1.75 \
Tj=125°C 1.5
IR - Reverse leakage current | VR=0.8 | Tj=25°C 100 pA
x VRRM
Tj=125C 5 mA
Test pulses widths : * tp = 380 ps, duty cycle <2%
**tp =5 ms , duty cycle < 2%
DYNAMIC ELECTRICAL CHARACTERISTICS
TURN-OFF SWITCHING (see Fig.3)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
ter Reverse Tj=25C ns
recovery time IF=05A IR=1A Ir=0.25A 28
IF = 1A dIF/dt =-50A/us VR =30V 55
IRM Maximum Tj=125°C VR =400V IF=12A A
reverse dIF/dt=-96 A/us 7.5
recovery current | dIF/dt=-500 A/us 16
S factor Softness factor | Tj=125°C VR =400V IF=12A /
dIF/dt = -500 A/us 0.45
TURN-ON SWITCHING (see Fig.4)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
tr Forward Tj=25°C ns
recovery time IF = 12A dIF/dt =96 A/us 500
measured at, 1.1 x VFmax
VFp Peak forward Tj=25C \Y
voltage IF = 12A dIF/dt = 96 Alus 10
2/6 .
K5y, SE3THIMSON
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STTA1206M

PIN OUT configuration in PowerSO-10 :

Anode = pini1to5
Cathode = connected to base tab

APPLICATION DATA

The TURBOSWITCH “A” is especially designed to
provide the lowest overall power losses in any
‘FREEWHEEL Mode” application  (Fig.1)
considering both the diode and the companion

Pin 1 = ==
sy T
:u:,_> »I_@ —
oy tab —
| : —m—Pin 6

—
top view

transistor, thus optimizing the overall performance
in the end application.

The way of calculating the power losses is given
below:

TOTAL LOSSES
due to the diode
P= 72+ P3+P4\+P5Watts\
CONDUCTION REVERSE SWITCHING SWITCHING
LOSSES LOSSES LOSSES LOSSES
in the diode in the diode in the diode in the tansistor
due to the diode
P1 Watts P2 Watts OFF : P3 Watts P5 Watts
(Fig. 2) (Fig. 2) ON : P4 Watts (Fig. 3)
(Fig-3 & 4)
Fig. 1 : “FREEWHEEL" MODE.
SWITCHING
TRANSISTOR
o o °
l L
DIODE:
TURBOSWITCH "A"
VR _H_H_
&
—T,
F=1T §=tT LOAD
O ©
- 3/6
A7, S5 THIonSon
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STTA1206M

APPLICATION DATA (Cont’d)

Fig. 2: STATIC CHARACTERISTICS

IF

VR

Rd

Fig. 3: TURN-OFF CHARACTERISTICS

——\ dIF/dt} |
v \ta:ib:

L

DIODE

Y]

T

" i

. 1 dIR/dt
IRMM R

trr=ta+tb

S=tb/ta

Fig. 4: TURN-ON CHARACTERISTICS

IF

dip/dt

! Fmax

VF
VFP ----

11VE

4/6
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Conduction losses :
P1=V10. IF(AV) + Rd . IFZ(RMS)

with
Vio=1.15V
Rd = 0.029 Ohm
(Max values at 125°C)

Reverse losses :

P2=VR.IR.(1-9)

Turn-on losses :
(in the transistor, due to the diode)

VR x IRM2x(3+ 2xS8)xF

B 6 x dIF/dt

+ VR X IRM X IL x(S+2)xF
2 x dIF/dt

P5

Turn-off losses (in the diode) :

P3 < VR x IRM2x S x F
- 6 x dIF/dt

P3 and P5 are suitable for power MOSFET and
IGBT

Turn-on losses :
P4=0.4 (VFP - VF) . IFmax.tir. F

SGS-THOMISON

MICROELECTRONICS




STTA1206M

Fig 5 : Conduction losses versus average current
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Fig 7 : Switching ON losses versus dIF/dt
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Fig 9 : Forward voltage drop versus forward
current
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Fig 6 : Switching OFF losses versus dIF/dt
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Fig 8 : Switching losses in transistor due to the
diode
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Fig 10 : Relative variation of thermal transient
impedance junction to case versus pulse duration
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STTA1206M

Fig 11 : Peak reverse recovery current versus
diF/dt
IRM(A)
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Fig 13 : Softness factor (tb/ta) versus dIF/dt

S factor

1.1 \

Typical values Tj=125°C __|
| | 1

IF<2xIF(av)

VR=400V |

\
0.9\

0.1 dIF/dY(A/ps)
0.0
0 100 200 300 400 500 600 700 800 900 1000

Fig 15 : Transient peak forward voltage versus
dlIF/dt
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Fig 12 : Reverse recovery time versus dIF/dt
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Fig 14 : Relative variation of dynamic parameters
versus junction temperature (Reference Tj=125°C)
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Fig 16 : Forward recovery time versus dIF/dt
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o MICROELECTRONICS STTB1206D(l)

TURBOSWITCH ™ “B”. ULTRA-FAST HIGH VOLTAGE DIODE

MAIN PRODUCTS CHARACTERISTICS

Ir(av) 12A

VRRM 600V

ter (typ) 50ns

VE (max) 1.3V
FEATURES AND BENEFITS

= SPECIFIC TO THE FOLLOWING OPERA-
TIONS: Snubbing or clamping, demagnetization
and rectification.

= ULTRA-FAST, SOFT AND NOISE-FREE
RECOVERY.

= VERY LOW OVERALL POWER LOSSES AND
PARTICULARY LOW FORWARD VOLTAGE.

= DESIGNED FOR HIGH PULSED CURRENT
OPERATIONS.

DESCRIPTION

The TURBOSWITCH is a very high performance
series of ultra-fast high voltage power diodes from
600V to 1200V.

TURBOSWITCH, B family, drastically cuts losses
in all high voltage operations which require
extremely fast, soft and noise-free power diodes.
They are particularly suitable in the primary circuit

K—j—A

<
\\<\\

Isolated
TO220AC TO220AC
(Plastic) (Plastic)
STTB1206D STTB1206DI

of an SMPS as snubber, clamping or

demagnetizing diodes, and also in most power
converters as high performance rectifier diodes.
Packaged in TO220AC and in isolated TO220AC,
these 600V devices are particularly intended for
use on 240V domestic mains.

ABSOLUTE MAXIMUM RATINGS
Symbol Pararmeter Value Unit
VRRM Repetitive peak reverse voltage 600 \"
VRsM Non repetitive peak reverse voltage 600 \
IF(RMS) RMS forward current STTB1206D 30 A
STTB1206DI 20
IFRM Repetitive peak forward current STTB1206D 420 A
(tp=5ups, f=1kHz) STTB1206DI 280
Tj Max operating junction temperature -65to 150
Tstg Storage temperature -65to 150

TM : TURBOSWITCH is a trademark of SGS-THOMSON Micioelectronics.

August 1993 Ed : 2A
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STTB1206D(l)

THERMAL AND POWER DATA
Symbol Parameter Conditions Value Unit
Rith(j-c) Junction to case thermal STTB1206D 1.9 ‘C/W
resistance STTB1206DI 3.0
P4 Conduction power dissipation IFav)=12A 6=0.5 19 W
(see fig. 5) STTB1206D Tc= 114°C
STTB1206DI Tc=93°C
Pmax Total power dissipation STTB1206D Tc= 104°C 24 w
Pmax=P1+P3 (P3=10%P1)| STTB1206DI Tc=78°C
STATIC ELECTRICAL CHARACTERISTICS (see Fig.5)
Symbol Parameter Test Conditions Min [ Typ | Max | Unit
Ve - Forward voltage drop IF=12A | Tj=25°C 1.4 \
Tj=125°C 1.3 \Y
Ir Reverse leakage current | VR=0.8 | Tj=25°C 100 pA
X VRRM Tj=125C 2 mA
Test pulses widths :  * tp = 380 ps, duty cycle < 2%
**tp=5ms , duty cycle <2%
DYNAMIC ELECTRICAL CHARACTERISTICS
TURN-OFF SWITCHING (see Fig.6)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
tre Reverse Tj=25C ns
recovery time IF=05A Ir=1A Irr=0.25A 50
IF=1A dlf/dt=-50A/us Vg =30V 100
IRM Maximum Tj=125°C VR=400V [r=12A A
reverse dIF/dt = -96 A/us 18
recovery current | dlg/dt =-500 A/us 30
S factor Softnessfactor | Tj=125°C VrR=400V Ir=12A /
dlf/dt = -500 A/us 0.9
TURN-ON SWITCHING (see Fig.7)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
tir Forward Tj=25C ns
recovery time I =12 A, dlF/dt = 96 A/us 500
measured at, 1.1 x VFrmax
VFp Peak forward Tj=25C \'
voltage IF =12A, dir/dt = 96 A/us 8
Ir =60A, dIF/dt = 500 A/us 10

2/6
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STTB1206D(l)

APPLICATION DATA

The TURBOSWITCH “B” is especially designed to
provide the lowest overall power losses in any
application such as snubbing,clamping, demagne-

tization and rectification. In such applications (fig. 1
to fig.4), the way of calculating the power losses is

given below :

TOTAL LOSSES
due to the diode
P = P1+ P2+ P3+ P4 Watts

CONDUCTION REVERSE SWITCHING
LOSSES LOSSES LOSSES
P1 Watts P2 Watts OFF : P3 Watts
(Fig. 5) (Fig. 5) ON : P4 Watts
(Fig.6 & 7)

Fig. 1 : SNUBBER DIODE.

Fig. 2 : CLAMPING DIODE.

I—I ﬂ PWM
t
oT,

F=1T 6=UT

T

12

F=1T 6:!/1'

—

<G—

Fig. 3 : DEMAGNETIZING DIODE.

Fig. 4 : RECTIFIER DIODE.

—0

O

&1,

SGS-THOMSON
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STTB1206D(l)

APPLICATION DATA (Cont’d)

Fig. 5: STATIC CHARACTERISTICS

Conduction losses :
1
P1 = V0. IF(Av) + Rd . IFZ(RMS)
1
F with
Rd Vio=1.00V
VR Rg =0.025 Ohm
1 (Max values at 125°C)
VAN
1g| V1o VF
Reverse losses :
P2=VR.IR.(1-9)
Fig. 6: TURN-OFF CHARACTERISTICS
| Turn-off losses :
— N\ 9F/dt  FREEWHEELING py_ VA x lm®x S x F
\ OPERATION 6 x dle/dt
ta, tb,
_———— > t
,wy diR/dt
trr=ta + tb N oL Vg
S=tbta Turn-off losses :
1 (with non negligible serial inductance)
——\ dl/dt=V,/L RECTIFIER
OPERATION
\ta " Ps,_an Irm2x S x F
V. N t - 6 x dle/dt
| ydlnldt L x lam?xF
RM .
‘\ YN 2
i) YViNemm—— V,
o ? P3 and P3' are suitable for power MOSFET and
trr=ta+tb IGBT
S =tb/ta
Fig. 7: TURN-ON CHARACTERISTICS
IF
dip/dt ! Fmax
0 t Turn-onlosses :
VF P4=0.4 (VFP - VF) . IFmax . tir. F
VFp |----
1TIVE /> - VF
° "Ir t
46 L7 SGS-THOMSON
V7. w1icRoELECTRONICS
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Fig 8 : Conduction losses versus average current
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Fig 10 : Switching ON losses versus dIF/dt

Fig 9 : Switching OFF losses versus dIF/dt
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Fig 11 : Forward voltage drop versus forward
current
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Fig 12 : Relative variation of thermal transient
impedance junction to case versus pulse duration
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Fig 13 : Peak reverse recovery current versus
diF/dt

IRM(A)
55 T T T T T
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|_VR=400V
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30 = LY
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20 Y /!
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10
5 dIF/dt(A/ps)

0
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Fig 15 : Softness factor (tb/ta) versus dIF/dt

S factor
2.00 —T—T—T7
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A —
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Fig 17 : Transient peak forward voltage versus
diF/dt

VFP(V)
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-
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Fig 14 : Reverse recovery time versus dIr/dt
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Fig 16 : Relative variation of dynamic parameters
versus junction temperature (Reference Tj=125°C)
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Fig 18 : Forward recovery time versus dIF/dt
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STTB1206M

ULTRA-FAST HIGH VOLTAGE DIODE

PowerSO-10™
TURBOSWITCH™ “B”
MAIN PRODUCT CHARACTERISTICS
IF(av) " 12A
VRRM 600V
ter (typ) 50ns
Ve (max) 1.3V
FEATURES AND BENEFITS

» SPECIFIC TO THE FOLLOWING OPERA-
TIONS: Snubbing or clamping, demagnetization
and rectification.

» ULTRA-FAST,VERY SOFT AND NOISE-FREE
RECOVERY.

» VERY LOW OVERALL POWER LOSSES AND
PARTICULARY LOW FORWARD VOLTAGE.

= DESIGNED FOR HIGH PULSED CURRENT
OPERATIONS.

= HIGH FREQUENCY OPERATIONS

= HIGH DISSIPATION MINIATURE PACKAGE

= SURFACE MOUNT TECHNOLOGY
COMPATIBLE

DESCRIPTION

The TURBOSWITCH is a very high performance
series of ultra-fast high voltage power diodes from
600V to 1200V.

TURBOSWITCH, B family, drastically cuts losses
in all high voltage operations which require
extremely fast, soft and noise-free power diodes.
They are particularly suitable in the primary circuit

Power SO-10™
Plastic, non isolated SMD
with copper tab

of an SMPS as snubber, clamping or
demagnetizing diodes, and also in most power
converters as high performance rectifier diodes.
Packaged in PSO-10, this 600V devices are
particularly intended for use on 240V domestic
mains.

ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
VRRM Repetitive peak reverse voltage 600
VRsSM Non repetitive peak reverse voltage 600 \
IF(RMS) RMS forward current ( All pins connected) 27 A
IFRM Repetitive peak forward current (p=5ps, f=1kHz) 320 A
T Max operating junction temperature -65 to+150 °C
Tstg Storage temperature -65 to+150 °’C
TM : PowerSO-10 and TURBOSWITCH are trademarks of SGS-THOMSON Microelectronics.
August 1993 Ed : 2A 177
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THERMAL AND POWER DATA
Symbol Parameter Conditions Value Unit
Rth(-c) Junction to case thermal resistance 1.9 . ‘C/W
P4 Conduction power dissipation IF(Av)= 12A §=0.5 ]
(see fig. 5) Tc=114°C
Pmax Total power dissipation Tc=104°C w
Pmax=P1+P3 (P3=10%P1)
STATIC ELECTRICAL CHARACTERISTICS (see Fig.5)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
VE * Forward voltage drop IF=12A | Tj=25°C 1.4 \
Tj=125C 1.3
R > Reverse leakage current | VR=0.8 | Tj=25°C 100 pA
x V
RAM Tj=125C 2.0 mA
Test pulses widths : * tp = 380 ps, duty cycle < 2%
**tp=5ms , duty cycle < 2%
DYNAMIC ELECTRICAL CHARACTERISTICS
TURN-OFF SWITCHING (see Fig.6)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
trr Reverse Tj=25C ns
recovery time IF=05A IR=1A Ir=0.25A 50
IF =1 AdIF/dt = -50A/us VR =30V 100
IRM Maximum Tj=125°C VR=400V IF=12A A
reverse diF/dt = -96 A/us 18
recovery current | dIF/dt = -500 A/us 30
S factor Softnessfactor | Tj=125°C VR=400V IF=12A /
dIF/dt = -500 A/jus 0.9
TURN-ON SWITCHING (see Fig.7)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
tr Forward Tj=25°C ns
recovery time IF =12A, dIF/dt = 96 A/us 500
measured at, 1.1 x VFmax
VFp Peak forward Tj=25C \Y
voltage IF =12A, dIF/dt = 96 A/us 8

217

‘ﬁ SGS-THOMSON
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STTB1206M

PIN OUT configuration in PowerSO-10 :
Anode = pinito5
Cathode = connected to base tab
Pin 1 =
- o
o >—>I-o T
 — - tab - —
o —m— Pin 6
7
top view
~-THOMSO| 377
&7, S

329



STTB1206M

APPLICATION DATA

The TURBOSWITCH “B” is especially designed to
provide the lowest overall power losses in any
application such as snubbing,clamping, demagne-

tization and rectification. In such applications (fig.1
to fig.4), the way of calculating the power losses is
given below :

TOTAL LOSSES
due to the diode
P = P1+ P2+ P3+ P4 Watts

CONDUCTION REVERSE SWITCHING
LOSSES LOSSES LOSSES
P1 Watts P2 Watts OFF : P3 Watts
(Fig. 5) (Fig. 5) ON : P4 Watts
(Fig.6 &7)

Fig. 1 : SNUBBER DIODE.

Fig. 2 : CLAMPING DIODE.

T

F=1T 6=UT I

G—

Fig. 3 : DEMAGNETIZING DIODE.

Fig. 4 : RECTIFIER DIODE.

o o) O % T’T
477 -
[OTR-F Al s
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STTB1206M

APPLICATION DATA (Cont'd)

Fig. 5: STATIC CHARACTERISTICS

I

IF
Rd
VR

Fig. 6: TURN-OFF CHARACTERISTICS

— N\ 9IFM EpeEwHE
OPERATION
v ta tb,

ELING

AY

\
trr=ta+tb \
S =tb/ta

OPERATION

—\ dl./dt=V,/L RECTIFIER
v \ta tb

‘\
IHMVdIRIdt
-
N

trr=ta+tb
S =tb/ita

Fig. 7: TURN-ON CHARACTERISTICS

IF

diF/dt

| Fmax

VF
VFp ===

11VE

Conduction losses :
P1=Vio.IFAv)+Rd. |F2(RMS)

with
Vio=1.00V
Rd = 0.025 Ohm
(Max values at 125°C)

Reverse losses :

P2=VR.IR.(1-9)

Turn-off losses :

P3 - VR x IrRmM2x S x F
a GXgIF/dt

Turn-off losses :
(with non negligible serial inductance)

_ VR X IRM2x S xF

2
P3 = L x IrRMcxF

6xdiF/dt T 2

:Z;SB%_nd P3’ are suitable for power MOSFET and

Turn-on losses :
P4=0.4 (VFP - VF) . IFmax . tir. F

SGS-THOMSON 57
MICROELECTRONICS
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Fig 8 : Conduction losses versus average current
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Fig 10 : Switching ON losses versus dIF/dt

Fig 9 : Switching OFF losses versus dIF/dt
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Fig 11 : Forward voltage drop versus forward
current
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Fig 12 : Relative variation of thermal transient
impedance junction to case versus pulse duration
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Fig 13 : Peak reverse recovery current versus
dir/dt
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Fig 15 : Softness factor (tb/ta) versus dIF/dt
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Fig 17 : Transient peak forward voltage versus
diF/dt
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Fig 14 : Reverse recovery time versus dIF/dt
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Fig 16 : Relative variation of dynamic parameters
versus junction temperature (Reference Tj=125°C)
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STTA1212D

TURBOSWITCH ™ “A”. ULTRA-FAST HIGH VOLTAGE DIODE

MAIN PRODUCT CHARACTERISTICS

Ir(av) 12A
VRRM 1200V
tre (typ) ns
VE (max) \
FEATURES AND BENEFITS

» ULTRA-FAST, SOFT AND NOISE-FREE
RECOVERY.

= VERY LOW OVERALL POWER LOSSES IN
BOTH THE DIODE AND THE COMPANION
TRANSISTOR.

» HIGH FREQUENCY AND/OR HIGH PULSED
CURRENT OPERATIONS.

DESCRIPTION

The TURBOSWITCH is a very high performance
series of ultra-fast high voltage power diodes from
600V to 1200V.

TURBOSWITCH 1200V drastically cuts losses in
all high voltage operations which require extremely
fast, soft and noise-free power diodes. Due to their
optimized switching performances they also highly
decrease power losses in any associated
switching IGBT or MOSFET in all “Freewheel

K—j—A

TO220AC
(Plastic)

STTA1212D

Mode” operations.

They are particularly suitable in Motor Control
circuitries, or in the primary of SMPS as snubber,
clamping or demagnetizing diodes, and also at the
secondary of SMPS as high voltage rectifier
diodes.

Packaged in TO220AC, this 1200V device is
particularly intended for use on 3 phase 400V
industrial mains.

ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit

VRRM Repetitive peak reverse voltage 1200
VRsM Non repetitive peak reverse voltage 1200 \
IF(RMS) RMS forward current 30 A
IFRM Repetitive peak forward current (tp =5 us, f=5kHz) 180 A
Tj Max operating junction temperature 150 °C
Tstg Storage temperature -65to0 150 °C

TM : TURBOSWITCH is a trademark of SGS-THOMSON Microelectronics.

June 1993 Ed: 1A

1/5
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STTA1212D

THERMAL AND POWER DATA
Symbol Parameter Conditions Value Unit
Rith(-c) Junction to case thermal 1.9 ‘C/IW
resistance
P1 Conduction power dissipation IFav)=12A 6=0.5 29.2 W
(see fig. 6) Te= 95°C
Prmax Total power dissipation Tc= 89°C 32.1 w
Pmax=P1+P3 (P3=10% P1)
STATIC ELECTRICAL CHARACTERISTICS (see Fig.6)
Symbol Parameter - Test Conditions Min | Typ | Max | Unit
VE - Forward voltage drop IF=12A | Tj=25°C 2.2 Vv
Tj=125°C 2.0 \Y
IR~ Reverse leakage current | VR=0.8 | Tj=25°C 100 pA
X VRRM Tj=125°C 5.0 mA
Test pulses widths :  * tp = 380 ps, duty cycle < 2%
**tp=5ms , duty cycle<2%
DYNAMIC ELECTRICAL CHARACTERISTICS
TURN-OFF SWITCHING (see Fig.7)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
trr Reverse Tj=25C ns
recovery time IF=05A Ir=1A Irr=0.25A 50
IF=1A dIp/dt=-50A/us Vg =30V 100
IRM Maximum Tj=125°C VR= 600V Ir=12A A
reverse dlF/dt = -96 A/us 18
recovery current | dlf/dt =-500 A/us 30
S factor Softnessfactor | Tj=125°C VR=600V Ir=12A /
dlr/dt = -500 A/us 1.2
TURN-ON SWITCHING (see Fig.8)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
tr Forward Tj=25C ns
recovery time IF=12 A, dIr/dt = 96 A/us TBD
measured at, 1.1 x VFmax
VFp Peak forward Tj=25°C \Y
voltage Ir=12A, dI¢/dt = 96 A/us TBD
IF =40A, dI/dt = 500 A/us TBD

2/5
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STTA1212D

APPLICATION DATA

The 1200V TURBOSWITCH series has been
designed to provide the lowest overall power
losses in all high frequency or high pulsed current
operations. In such applications (Fig 1 to 5),the
way of calculating the power losses is given below

TOTAL LOSSES
due to the diode
P =P1+ P2+ P3+ P4+ P5 Watts

CONDUCTION REVERSE SWITCHING SWITCHING
LOSSES LOSSES LOSSES LOSSES
in the diode in the diode in the diode in the tansistor
due to the diode
P1 Watts P2 Watts OFF : P3 Watts P5 Watts
(Fig. 6) (Fig. 6) ON : P4 Watts (Fig. 7)
(Fig.7&8)

Fig. 1 : “"FREEWHEEL” MODE.

SWITCHING
TRANSISTOR

o e o *

l IL
DIODE:
TURBOSWITCH "A"

LOAD

- 3/5
(o7 AL
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Fig. 2 : SNUBBER DIODE. Fig. 3 : CLAMPING DIODE.
D—{ PWM
-ltl—l L
._T. T,
F=1T O=tT F=1T O=tT I
Fig. 4 : DEMAGNETIZING DIODE. Fig. 5 : RECTIFIER DIODE.

O —O

STATIC & DYNAMIC CHARACTERISTICS . POWER LOSSES .
Fig. 6: STATIC CHARACTERISTICS

Conduction losses :
1
P1=Vi0. IF(AV) + Rd . IF2(RMS)
1
F with
Rd Vio=1.57V
VR R4 = 0.036 Ohm
VLN v (Max values at 125°C,suitable for Ipeak < 3.IF(av) )
IR Vio VF
Reverse losses :
P2=VR.IR.(1-9)
4/5 -
Lyz, 355 THOMSON
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APPLICATION DATA (Cont'd)

Fig. 7: TURN-OFF CHARACTERISTICS

v :
AN L
'\ :
.\ | TRANSISTOR
1 E \
T -t
I b
—N\GdIF/dt: |  DIODE
v ta;tb'
S
Y dIR/dt
IRM—Y ! R
L VR
trr=ta+tb S=tb/ta
I
dl./dt=V,/L RECTIFIER
OPERATION
v ta tb
______ : t
' X}‘/dlﬁldt
RM \‘
\“ "' \\'o\_ _______ VR
trr=ta+tb
S =tb/ta

Fig. 8: TURN-ON CHARACTERISTICS

IF

]
diE/dt Fmax
0 t
VF
v Fp ===
v
1TAVE | F
0 tir t

1o7

Turn-on losses :
(in the transistor, due to the diode)

Vr x Iam?x(3+ 2xS)xF
= 6 x dlr/dt
+Vn X Iam X I x(S+2)xF
2 x dle/dt

P5

Turn-off losses (in the diode) :

P3 - Vg x Igm2x S x F
B 6 x dle/dt

Turn-off losses :
(with non negligible serial inductance)

P3 = Ve X IgmM?x S xF
6 x dle/dt
L x lpuxF
2

P3,P3' and P5 are suitable for power MOSFET and
IGBT

Turn-on losses :
P4 =0.4 (VFP - VF) . IFmax . tfr. F

SGS-THOMSON 5/5
MICROELECTRONICS
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STTA1512P/PI

TURBOSWITCH ™ “A”. ULTRA-FAST HIGH VOLTAGE DIODE

MAIN PRODUCTS CHARACTERISTICS

IF(av) 15A
VRRM 1200V
trr (typ) 55ns
VE (max) 1.9V
FEATURES AND BENEFITS

= ULTRA-FAST, SOFT AND NOISE-FREE
RECOVERY.

= VERY LOW OVERALL POWER LOSSES IN
BOTH THE DIODE AND THE COMPANION
TRANSISTOR.

» HIGH FREQUENCY AND/OR HIGH PULSED
CURRENT OPERATIONS.

DESCRIPTION

The TURBOSWITCH is a very high performance
series of ultra-fast high voltage power diodes from
600V to 1200V. .

TURBOSWITCH 1200V drastically cuts losses in
all high voltage operations which require extremely
fast, soft and noise-free power diodes. Due to their
optimized switching performances they also highly
decrease power losses in any associated
switching IGBT or MOSFET in all “Freewheel

ABSOLUTE MAXIMUM RATINGS

K

isolated

S0D93 DOP3I

(Plastic) (Plastic)
STTA1512P STTA1512PI

Mode” operations.

They are particularly suitable in Motor Control
circuitries, or in the primary of SMPS as snubber,
clamping or demagnetizing diodes, and also at the
secondary of SMPS as high voltage rectifier
diodes.

Packaged in SOD93 and in DOP3I, these 1200V
devices are particularly intended for use on 3
phase 400V industrial mains.

Symbol Parameter Value Unit
VRRM Repetitive peak reverse voltage 1200 \
VRsM Non repetitive peak reverse voltage 1200 \
Ir(RMS) RMS forward current 50 . A

IFRM Repetitive peak forward current (tp =5 us, f=5kHz) 300 A
T Max operating junction temperature 150 °’C
Tstg Storage temperature -65to 150 °C

TM : TURBOSWITCH is a trademark of SGS-THOMSON Microelectronics.

June 1993 Ed: 1A

1/5
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STTA1512P/PI

THERMAL AND POWER DATA
Symbol Parameter Conditions Value Unit
Rth(-c) Junction to case thermal STTA1512P 1.6 ‘C/IW
resistance STTA1512PI 2.1
P4 Conduction power dissipation Irav) = 15A 6 =0.5 34 W
(see fig. 6) STTA1512P Tc=95°C
STTA1512PI Tc=78°C
Prmax Total power dissipation STTA1512P Tc=89°C 38 W
Pmax=P1+P3 (P3=10% P1) | STTA1512PI Tc=70°C
STATIC ELECTRICAL CHARACTERISTICS (see Fig.6)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
VE Forward voltage drop IF=15A Tj=25°C 2.1 Vv
Tj=125C 1.9 \Y%
IR - Reverse leakage current | VgR=0.8 | Tj=25C 100 A
X VRRM Tj=125C 6.0 mA
Test pulses widths : * tp = 380 ps, duty cycle <2%
**tp=5ms , duty cycle<2%
DYNAMIC ELECTRICAL CHARACTERISTICS
TURN-OFF SWITCHING (see Fig.7)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
ter Reverse Tj=25C ns
recovery time IF=05A Ir=1A Irr=0.25A 55
IF=1A dl/dt=-50A/us Vg =30V 105
IRMm Maximum Tj=125°C VR = 600V Ir=15A A
reverse dlF/dt =-120 A/us TBD
recovery current | dlr/dt =-500 A/us TBD
S factor Softnessfactor | Tj=125°C VR=600V Ir=15A /
dle/dt = -500 A/us 1.2
TURN-ON SWITCHING (see Fig.8)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
tr Forward Tj=25°C ns
recovery time IF=15 A, dIr/dt = 120 A/us TBD
measured at, 1.1 x VFmax
Vrp Peak forward Tj=25C \Y
voltage IF =15A, dIF/dt = 120 A/us TBD
IF =40A, dIF/dt = 500 A/ps TBD

2/5
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STTA1512P/PI

APPLICATION DATA

The 1200V TURBOSWITCH series has been
designed to provide the lowest overall power
losses in all high frequency or high pulsed current
operations. In such applications (Fig 1 to 5),the
way of calculating the power losses is given below

TOTAL LOSSES
due to the diode
P =P1+P2+P3+P4+P5 Watts

CONDUCTION REVERSE SWITCHING SWITCHING
LOSSES LOSSES LOSSES LOSSES
in the diode in the diode in the diode in the tansistor
due to the diode
P1 Watts P2 Watts OFF : P3 Watts P5 Watts
(Fig. 6) (Fig. 6) ON : P4 Watts (Fig. 7)
(Fig. 7 & 8)
Fig. 1 : “FREEWHEEL" MODE.
SWITCHING
TRANSISTOR
o s o »
) l I
DIODE:

TURBOSWITCH "A"

LOAD

k37, SERTHANEDN

3/5
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STTA1512P/PI

Fig. 2 : SNUBBER DIODE.

Fig. 3 : CLAMPING DIODE.

+

F=1T O=vT I

Fig. 4 : DEMAGNETIZING DIODE.

Fig. 5 : RECTIFIER DIODE.

——0

L.

STATIC & DYNAMIC CHARACTERISTICS . POWER LOSSES .

Fig. 6: STATIC CHARACTERISTICS

IF
Rd
VR

4/5 ' ﬁ

344
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Conduction losses :
P1=Vio. IF(AV) + Rd . IF2(RMS)
with

Vio=1.48V

Rd =0.027 Ohm
(Max values at 125°C,suitable for Ipeak < 3.IF(av) )

Reverse losses :

P2=VR.IR.(1-9)

SGS-THOMSON




STTA1512P/PI

APPLICATION DATA (Cont'd)

Fig. 7: TURN-OFF CHARACTERISTICS

IL

trr=ta+tb

dl. /dt = Vg /L

v ta tb,

S=tb/ta

RECTIFIER
OPERATION

~
-
N4

vl
[
vt

trr=ta+tb
S =tb/ta

| y dIR/dt
RM \

~

Fig. 8: TURN-ON CHARACTERISTICS

IF

diF/dt

| Fmax

VEp [----

11VE

<7

(]

SGS-THOMSON
MICROELECTRONICS

Turn-on losses :
(in the transistor, due to the diode)

_ Ve x Iam2x(3+ 2xS)xF

P5 6 x dle/dt
+ VR X Iam X I X(S+2)XF
2 x dlr/dt

Turn-off losses (in the diode) :

P3 = Ve X Igm2x S x F
B 6 x dIr/dt

Turn-off losses :
(with non negligible serial inductance)

P3 - Ve X IgmM2x S xF
6 x dlr/dt
L x IRMZXF
2

P3,P3’ and P5 are suitable for power MOSFET and
IGBT

+

Turn-on losses :
P4=0.4 (VFP- VF). IFmax.tfr. F

5/5
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STTA2006P(l)

TURBOSWITCH ™ “A”. ULTRA-FAST HIGH VOLTAGE DIODE

MAIN PRODUCTS CHARACTERISTICS

IF(av) 20A

VRem 600V

tr (typ) 30ns

VF (max) 1.5V
FEATURES AND BENEFITS

» SPECIFIC TO “FREEWHEEL MODE" OPERA-
TIONS: Freewheel or Booster Diode.

= ULTRA-FAST RECOVERY.

» VERY LOW OVERALL POWER LOSSES IN
BOTH THE DIODE AND THE COMPANION
TRANSISTOR. '

» HIGH FREQUENCY OPERATIONS.

DESCRIPTION

The TURBOSWITCH is a very high performance
series of ultra-fast high voltage power diodes from
600V to 1200V.

TURBOSWITCH, A family, drastically cuts losses
in both the diode and the associated switching
IGBT or MOSFET in all “Freewheel Mode”
operations and is particularly suitable and efficient

Isolated
SOD93 DOP3I
(Plastic) (Plastic)
STTA2006P STTA2006PI

in Motor Control Freewheel applications and in
Booster diode applications in Power Factor Control
circuitries.

Packaged in SOD93 and in isolated DOP3I, these
600V devices are particularly intended for use on
240V domestic mains.

ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit

VRRM Repetitive peak reverse voltage 600 \
VRsm Non repetitive peak reverse voltage 600 Vv
IF(RMS) RMS forward current 50 A

IFRM Repetitive peak forward current (tp =5 pus, f=>5kHz) 270 A

Tj Max operating junction temperature -65to 150 °C

Tstg Storage temperature -6510 150 °C

TM : TURBOSWITCH s a trademark of SGS-THOMSON Microelectronics.

August 1993 Ed : 2A

1/6
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STTA2006P(I)

THERMAL AND POWER DATA
Symbol Parameter Conditions Valué Unit
Rin(j-c) Junction to case thermal STTA2006P 1.5 ‘C/IW
resistance STTA2006P!I 2.1
P1 Conduction power dissipation IF(av) =20A §=0.5 36 W
(see fig. 2) STTA2006P Tc= 96°C
STTA2006PI Tc=74°C
Pmax Total power dissipation STTA2006P Tc= 90°C 40 W
Pmax=P1+P3 (P3=10% P1) | STTA2006PI Tc=66C
STATIC ELECTRICAL CHARACTERISTICS (see Fig.2)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
VE -+ Forward voltage drop IF=20A Tj=25C 1.75 \
Tj=125°C 1.5 \
IR = Reverse leakage current | VR=0.8 | Tj=25°C 100 A
X VRRM Tj=125°C 6 mA
Test pulses widths :  * tp = 380 ps, duty cycle < 2%
**tp=5ms , duty cycle <2%
DYNAMIC ELECTRICAL CHARACTERISTICS
TURN-OFF SWITCHING (see Fig.3)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
ter Reverse Tj=25°C ns
recovery time IF=05A Ir=1A Ir=0.25A 30
IF=1A dlf/dt =-50A/us VR =30V 60
IrRm Maximum Tj=125°C VR=400V Ir=20A A
reverse dl/dt = -160 A/us 125
recovery current | dlr/dt =-500 A/us 17.5
S factor Softness factor | Tj=125°C VR=400V [r =20A /
dig/dt=-500 A/pus 0.42
TURN-ON SWITCHING (see Fig.4)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
tr Forward Tj=25C ns
recovery time IF=20A, dIF/dt = 160 A/us 600
measured at, 1.1 x VFmax
VEp Peak forward Tj=25°C Vv
voltage IF =20A, dIF/dt = 160 A/us 12
2/6
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STTA2006P()

APPLICATION DATA

The TURBOSWITCH “A” is especially designed to
provide the lowest overall power losses in any
“‘FREEWHEEL Mode” application  (Fig.1)
considering both the diode and the companion

transistor, thus optimizing the overall performance
in the end application.

The way of calculating the power losses is given
below:

TOTAL LOSSES
due to the diode
P =P1+ P2+ P3+ P4+ P5 Watts

CONDUCTION REVERSE SWITCHING SWITCHING
LOSSES LOSSES LOSSES LOSSES
in the diode in the diode in the diode in the tansistor
due to the diode
P1 Watts P2 Watts OFF : P3 Watts P5 Watts
(Fig. 2) (Fig. 2) ON : P4 Watts (Fig. 3)
(Fig. 3 & 4)
Fig. 1 : “FREEWHEEL” MODE.
SWITCHING
TRANSISTOR
o « o *
1 L
DIODE:

TURBOSWITCH "A"

LOAD

[77 SGS-THOMSON 36

s MICROELECTRONICS
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STTA2006P(l)

APPLICATION DATA (Cont’d)

Fig. 2: STATIC CHARACTERISTICS

Conduction losses :
1

P1=Vi0. IF(AV) + Rd . IFZ(RMS)

¥ with
Rd Vio=1.16V
VR R4 =0.017 Ohm
v (Max values at 125°C)
7N
1| Vt© VE

Reverse losses :

P2=VR.IR.(1-9)

Fig. 3: TURN-OFF CHARACTERISTICS

Turn-on losses :
(in the transistor, due to the diode)
. P5—VRX/RM2X(3+ 2xS)xF
5 - 6 x dlr/dt
+VR></HM></L><(S+2)><F
g 2 x dlF/dt
1 b
‘F/‘"i DIODE Turn-off losses (in the diode) :
v laitb: t PS—VRX IpM2X S x F
N a 6 x dle/dt
1AMV ileldt F
oo VR P3 and P5 are suitable for power MOSFET and
tr=ta+tb S=tb/ta IGBT
Fig. 4: TURN-ON CHARACTERISTICS
IF
dlp/dt ! Fmax
0 t Turn-on losses :
VE P4 =0.4 (VFP - VF) . IFmax . tfr. F
VFp ----
1AVE L/ ; VF
0 Illr t
4/6 .
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STTA2006P(l)

Fig 5 : Conduction losses versus average current

P1(W)
T T
40t $=0.1—08=0.2 \—
ao| &IP/T e AN A L]
/// ;
20 //é Ié 6=1_|
10 //?/ 16=°'5|
= |
. IF(av)(A)
0 2 4 6 8 10 12 14 16 18 20

Fig 6 : Switching OFF losses versus dIF/dt

P3(W)

1 T T
1.0 | Ti=125°C
0.9 — F=.20kl"lz
0.8 | VA=400V IL=40A A
0.7 b=
0.6 A
0.5 / — - IL=20A
0.4 / —~ IL=10A
0.3 g
02 %
0.1

dIF/dt(A/,

0.0 dIF/dY(A/ps)

0 100 200 300 400 500 600 700 800 9001000

Fig 7 : Switching ON losses versus dIF/dt

Fig 8 : Switching losses in transistor due to the

P4(W)
0

T T T T T
Tj=125°C F=100kHz IF=IF(AV)
1.75

1.50
1.25

I\

7

™~

1.00

0.75
0.50
0.25

0.00 dIF/dY(A/ps)

0 50 100 150 200 250 300 350 400

Fig 9 : Forward voltage drop versus forward
current

VFM(V)
3.50

MAXIMUM VALUES

3.00
2.50

Tj=125°C
2.00

1.50

1.00

0.50

IFM(A)

0.00

0.1 10 100 200

&1,

®

diode

. P5(W)
— T T T T ]
g | TI125°C _F=20KHz VR=doov
NN
25 // N IL=40A
|
20 l T
15 l /r IL=20A
10 !
5 / / IL=10A
W dIF/dt(A/ps) |

0
0 100 200 300 400 500 600 700 800 9001000

Fig 10 : Relative variation of thermal transient
impedance junction to case versus pulse duration

K

Rth(

1
K= Zth0-c) (tp §)

I

0.5[8708

!
502

’5'01

0.2

Single

pulse

tp (s)

N

T -
i;
&*tp/T +—tp

N
|

/.

0.1
10E-03

SGS-THOMSON

10E-02

N
10E-01 10E+00
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STTA2006P(l)

Fig 11 : Peak reverse recovery current versus
diF/dt

IRM(A)
40.0
37.5/ 90% CONFIDENCE Tj=125°C =
35.0-yR- ~
3501 va=400v | e
30.0 IF=40A -~
2 =
X g
22.8 | ZZ 1 1F=208
175 =S
15.0
12,5 IF=10A
10.0
7.5
5.0
28/ dIF/dt(A/ps) —]

0 100 200 300 400 500 600 700 800 9001000

Fig 13 : Softness factor (tb/ta) versus dIF/dt

S factor

1.1 lTvPIcIaI 111=125|‘c -

| | _
IF<2xIF(av)
VR=400V |

0.1
dIF/dt(A/,
0.0  dIF/dY(A/ps)
0 100 200 300 400 500 600 700 800 900 1000

Fig 15 : Transient peak forward voltage versus
dIF/dt

Fig 12 : Reverse recovery time versus diF/dt

trr(ns)
250 T T T T T T
225 90% CONFIDENCE Tj=125°C
200 \ VR=400V -
A\
175 N
150 \ \ IF=40A
126 ‘\\\\ I IF
100 — NPT
] M—
50 IF=10A —
25
dIF/dt(A/us)

0
0 100 200 300 400 500 600 700 800 9001000

Fig 14 : Relative variation of dynamic parameters
versus junction temperature (Reference Tj=125°C)

2.50
2.25 \\
2.00
\ S factor
1.756 ‘\
1.50 AN
N

1.25 <
1.00 e

IRM_|_—
0.75 —

Tj(oC)
0.50 .
1] 25 50 75 100 125 150

Fig 16 : Forward recovery time versus dIr/dt

VFP(V) tfr(ns)
16 , . . . : —
15|~ 90% CONFIDENCE Tj=125°C — 550\ 90% CONFIDENCE Tj=125°C
14 IF=IF(av). \ VFr=1.1*VF max.—]
13| —IF=IF(av 500 V v
12 450 IF=IF(av) —|
11 400 N
10 " \
9 350 N
8 300
7 - 250 AN
?, 200 AN
4 // 150 S
37 100
! dIF/dt(A/ps) 52 dIF/dt(A/us)
0 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 400 450 500
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STTA2006M

ULTRA-FAST HIGH VOLTAGE DIODE

MAIN PRODUCT CHARACTERISTICS

IF(av) 20A

VRRM 600V

tr (typ) 30ns

VF (max) 1.5V
FEATURES AND BENEFITS

= SPECIFIC TO “FREEWHEEL MODE” OPERA-
TIONS: Freewheel or Booster Diode.

= ULTRA-FAST AND SOFT RECOVERY.

= VERY LOW OVERALL POWER LOSSES IN
BOTH THE DIODE AND THE COMPANION
TRANSISTOR.

» HIGH FREQUENCY OPERATIONS.

= HIGH DISSIPATION MINIATURE PACKAGE.

= SURFACE MOUNT TECHNOLOGY
COMPATIBLE.

DESCRIPTION

The TURBOSWITCH is a very high performance
series of ultra-fast high voltage power diodes from
600V to 1200V.

TURBOSWITCH, A family, drastically cuts losses
in both the diode and the associated switching
IGBT or MOSFET in all “Freewheel Mode”
operations and is particularly suitable and efficient

ABSOLUTE MAXIMUM RATINGS

Power SO-10™
Plastic, non isolated SMD
with copper tab

in motor control freewheel applications and in
booster diode applications in Power Factor Control
circuitries.

Packaged in a very high performance surface
mount package PSO-10, this 600V device is
particularly intended for use on 240V domestic
mains.

Symbol Parameter Value Unit
VRRM Repetitive peak reverse voltage 600 \
VRSM Non repetitive peak reverse voltage 600 \

IF(RMS) RMS forward current (All pins connected) 44 A

IFRM Repetitive peak forward current (tp =5 us, f=5kHz) 180 A
Tj Max operating junction temperature -65 to+ 150 °C
Tstg Storage temperature -65 to+ 150 °C
TM : PowerSO-10 and TURBOSWITCH are trademarks of SGS-THOMSON Microelectronics.
August 1993 Ed : 2A 1/6
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STTA2006M

THERMAL AND POWER DATA
Symbol Parameter Conditions Value Unit
Rth(-c) Junction to case thermal resistance 1.5 ‘C/IW
P1 Conduction power dissipation IFAV) = 20A §=0.5 36 W
(see fig. 2) Tc=96°C
Pmax Total power dissipation Tc=90°C 40 w
Pmax=P1+P3 (P3=10% P1)
STATIC ELECTRICAL CHARACTERISTICS (see Fig.2)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
VF * Forward voltage drop IF=20A | Tj=25°C 1.75 Vv
Tj=125°C 1.5
IR - Reverse leakage current | VR=0.8 | Tj=25C 100 pA
x VRRM ) ,
Tj=125°C 6 mA
Test pulses widths : * tp = 380 ps, duty cycle < 2%
**tp=5ms , duty cycle < 2%
DYNAMIC ELECTRICAL CHARACTERISTICS
TURN-OFF SWITCHING (see Fig.3)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
trr Reverse Tj=25C ns
recovery time IF=05A Ir=1A Ir=0.25A 30
IF = 1A dIF/dt = -50A/us VR =30V 60
IRM Maximum Tj=125°C VR=400V IF=20A A
reverse dIF/dt=-160 A/us 12.5
recovery current | dIF/dt=-500 A/us 17.5
S factor Softness factor | Tj=125°C VR =400V Ir=20A /
dIF/dt=-500 A/us 0.42
TURN-ON SWITCHING (see Fig.4)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
tr Forward Tj=25C ns
recovery time IF = 20A dIF/dt = 160 A/us 600
measured at, 1.1 x VFmax
VFp Peak forward Tj=25C Vv
voltage IF = 20A dIF/dt = 160 A/us 12

2/6
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STTA2006M

PIN OUT configuration in PowerSO-10 :

Anode = pinito5
Cathode = connected to base tab

APPLICATION DATA

The TURBOSWITCH “A” is especially designed to
provide the lowest overall power losses in any
‘FREEWHEEL Mode” application  (Fig.1)
considering both the diode and the companion

"

[
]

tab

S
top view

transistor, thus optimizing the overall performance
in the end application.

The way of calculating the power losses is given
below:

TOTAL LOSSES
due to the diode
P =P1+ P2+ P3+ P4+ P5 Watts
CONDUCTION REVERSE SWITCHING SWITCHING
LOSSES LOSSES LOSSES LOSSES
in the diode in the diode in the diode in the tansistor
due to the diode
P1 Watts P2 Watts OFF : P3 Watts P5 Watts
(Fig. 2) (Fig. 2) ON : P4 Watts (Fig. 3)
(Fig. 3 & 4)
Fig. 1 : “FREEWHEEL" MODE.
SWITCHING
TRANSISTOR
o e o »
l I
DIODE:
TURBOSWITCH "A"
w  JLIL
&
—
F=1T §=tT LOAD
o .
X 0 3/6
&7, 35S THOmEN
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STTA2006M

APPLICATION DATA (Cont'd)

Fig. 2: STATIC CHARACTERISTICS

Conduction losses :
1
P1=Vi0. IF(AV) + Rd . IF2(RMS)
1
F with
Rd Vio=1.15V
VR Rd =0.017 Ohm
v (Max values at 125°C)
VRN
IR Vio VF
Reverse losses :
P2=VR.IR.(1-9)
Fig. 3: TURN-OFF CHARACTERISTICS
Turn-on losses :
L (in the transistor, due to the diode)
TRANSISTOR PS5 - VR x IAM2%x(3+ 2xS)xF
t B 6 x dIF/ dt
; +anInM><IL><(S+2)><F
b 2 x dIF/dt
| -
dif/dt, i DIODE Turn-off losses (in the diode) :
v taith! PS-VRX IamM2x S x F
T vdl at t a 6 x dIF/ dt
IRM— \? R P3 and P5 are suitable for power MOSFET and
Moo VR IGBT
trr=ta+tb S=tb/ta
Fig. 4: TURN-ON CHARACTERISTICS
IF
dip/dt ! Fmax
0 t Turn-on losses :
VE P4=0.4 (VFP- VF) . IFmax . tfr. F
VFp----
1AVE |/ - VF
0 tf‘r t
4/6 -
Kyy, S THOMSON
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Fig 5 : Conduction losses versus average current
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50 T IT T
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Fig 7 : Switching ON losses versus dIF/dt
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Fig 9 : Forward voltage drop versus forward
current
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Fig 6 : Switching OFF losses versus dIF/dt
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Fig 8 : Switching losses in transistor due to the
diode

P5(W)
) T T T T
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35 -
30 N
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20 7,
15 / IL=20A
w0 L/ |
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Fig 10 : Relative variation of thermal transient
impedance junction to case versus pulse duration

K
I Zth(o) (tp.5) >
Rth(j-c)
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STTA2006M

Fig 11 : Peak reverse recovery current versus
diF/dt

IRM(A)

40.0

37.5/ 90% CONFIDENGE Tj=125°C -
35.01-vR-400v ] =
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17.5

}gg IF=10A

1g.t5)

5.0—4

23 dIF/dt(A/us) ]
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Fig 13 : Softness factor (tb/ta) versus dIF/dt

S factor

1.2 T T T T T
1.1 Typical values Tj=125C _|

N | I
1.0 \ IF<2xIF(av)
0.9 VR=400V |

g-; . dIF/dt(A/ps)
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Fig 15 : Transient peak forward voltage versus
dlIF/dt
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Fig 12 : Reverse recovery time versus dIF/dt
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Fig 14 : Relative variation of dynamic parameters
versus junction temperature (Reference Tj=125°C)
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Fig 16 : Forward recovery time versus dIF/dt
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STTB2006P(l)

TURBOSWITCH ™ “B”. ULTRA-FAST HIGH VOLTAGE DIODE

MAIN PRODUCTS CHARACTERISTICS

IFav) 20A

VRRM 600V

ter (typ) 55ns

Ve (max) 1.3V
FEATURES AND BENEFITS

» SPECIFIC TO THE FOLLOWING OPERA-
TIONS: Snubbing or clamping, demagnetization
and rectification.

= ULTRA-FAST, SOFT AND NOISE-FREE
RECOVERY.

= VERY LOW OVERALL POWER LOSSES AND
PARTICULARY LOW FORWARD VOLTAGE.

= DESIGNED FOR HIGH PULSED CURRENT
OPERATIONS.

DESCRIPTION

The TURBOSWITCH is a very high performance
series of ultra-fast high voltage power diodes from
600V to 1200V.

TURBOSWITCH, B family, drastically cuts losses
in all high voltage operations which require
extremely fast, soft and noise-free power diodes.
They are particularly suitable in the primary circuit

Isolated
SOD93 DOP3I
(Plastic) (Plastic)
STTB2006P STTB2006PI
of an SMPS as snubber, clamping or

demagnetizing diodes, and also in most power
converters as high performance rectifier diodes.
Packaged in SOD93 and in isolated DOP3|, these
600V devices are particularly intended for use on
240V domestic mains.

ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
VRRM Repetitive peak reverse voltage 600 \'
VRsMm Non repetitive peak reverse voltage 600 \"
IERMS) RMS forward current 50 A
IFRM Repetitive peak forward current (tp =5 ps, f=1kHz) 680 A
*Tj Max operating junction temperature -65t0 150 °C
Tstg Storage temperature -65to 150 °C

TM : TURBOSWITCH is a trademark of SGS-THOMSON Microelectronics.

August 1993 Ed : 2A
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STTB2006P(l)

THERMAL AND POWER DATA
Symbol Parameter Conditions Value Unit
Rin(-c) Junction to case thermal STTB2006P 1.3 ‘C/W
resistance STTB2006PI 2.1
P1 Conduction power dissipation IFiav)=20A 5=0.5 32 W
(see fig. 5) STTB2006P Tc= 108°C
STTB2006PI Tc=82°C
Prmax Total power dissipation STTB2006P Tc= 98°C 40 W
Pmax=P1+P3 (P3=10%P1) | STTB2006PI Tc=66°C
STATIC ELECTRICAL CHARACTERISTICS (see Fig.5)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
VF - Forward voltage drop IF=20A Tj=25C 1.4 Vv
Tj=125°C 1.3 \
R - Reverse leakage current | VR=0.8 | Tj=25°C 100 A
x VRRM Tj=125C 3.0 mA
Test pulses widths :  * tp = 380 ps, duty cycle < 2%
**tp=5ms , duty cycle < 2%
DYNAMIC ELECTRICAL CHARACTERISTICS
TURN-OFF SWITCHING (see Fig.6)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
ter Reverse Tj=25C ns
recovery time IF=05A Ir=1A Ir=0.25A 55
Ir=1A dIf/dt =-50A/us Vr= 30V 105
Irm Maximum Tj=125°C VR =400V Ir=20A A
reverse diIF/dt = -160 A/us 30
recovery current | dir/dt=-500 A/ps 33
S factor Softnessfactor | Tj=125°C VrR=400V Ir=20A /
dle/dt=-500 A/us 11
TURN-ON SWITCHING (see Fig.7)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
tr Forward Tj=25C ns
recovery time IF =20 A, dlIr/dt = 160 A/us 500
measured at, 1.1 x VrFmax
Vep Peak forward Tj=25C \'
voltage IF =20A, dIF/dt = 160 A/us 8
IF =100A, diF/dt = 500 A/us 10

2/6
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STTB2006P(I)

APPLICATION DATA

The TURBOSWITCH “B" is especially designed to
provide the lowest overall power losses in any
application such as snubbing,clamping, demagne-

tization and rectification. In such applications (fig.1
to fig.4), the way of calculating the power losses is
given below :

TOTAL LOSSES
due to the diode
P = P1+ P2+ P3+ P4 Watts

CONDUCTION REVERSE SWITCHING
LOSSES LOSSES LOSSES
P1 Watts P2 Watts OFF : P3 Watts
(Fig. 5) (Fig. 5) ON : P4 Watts
(Fig.6 & 7)

Fig. 1 : SNUBBER DIODE.

Fig. 2 : CLAMPING DIODE.

T

4

o [ﬂ

F=1T 6=UT

<G

Fig. 3 : DEMAGNETIZING DIODE.

Fig. 4 : RECTIFIER DIODE.

Oi

o1,

SGS-THOMSON 3/6
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STTB2006P(l)
APPLICATION DATA (Cont’d)
Conduction losses :

Fig. 5: STATIC CHARACTERISTICS
P1=Vi0. IF(AV) + Rd . IF3RMS)

IF .
with

Rd Vio=1.00V

VR R4 =0.0150Ohm

v (Max values at 125°C)
VAN
In Vio VF
Reverse losses :
P2=VR.IR.(1-9)
Fig. 6: TURN-OFF CHARACTERISTICS
Turn-off losses :
FREEWHEELING P3 = Vr x Igm2x S x F
6 x dl/dt

diF/dt
OPERATION

v \.'_a..ﬂ.
-———- t
trr=ta+tb Nl Va
=toita Turn-off losses :
| (with non negligible serial inductance)
———\ dl./dt=V,/L RECTIFIER
OPERATION .
y tath P3,=Vn><l,qm><3><F
———— . t 6 X dIF/dt
. Mﬁldt L x lam®x F
k 2
------ v
! P3 and P3' are suitable for power MOSFET and
IGBT

RM
N
N o~

\
X
.

trr=ta+tb
S =tb/ta

Fig. 7: TURN-ON CHARACTERISTICS

! Fmax

IF

dip/dt
0 t Turn-on losses :
VE P4 =0.4 (VFP - VF) . IFmax . tfr. F

VFp t----
1TAVE L/ > Ve

0 tir t

<74 SGS-THOMSO
S/ A mu@m@@m@m@mucgg
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STTB2006P()

Fig 8 : Conduction losses versus average current

P1(W)

35 T T T T T ] I
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2 S=tp/T P N 2
/ 8=1 ]

15 %j/&o.s

10 //A

5

0 IF(av)(A)
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Fig 10 : Switching ON losses versus dIF/dt

P4(W)
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0.50 //
025 /]
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Fig 12 : Relative variation of thermal transient
impedance junction to case versus pulse duration

4 K
K= Zth0-c) (tp §) HH T
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[ Z
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LT
6 =02 L1
/f/ A1
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Single pulse N ~
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Fig 9 : Switching OFF losses versus dIF/dt

P3(W)
2 : :
Tj=125°C
10 |— F=20kHz
VR=400V
8 IL=40A |
Lb—
T T
IL=20A
L
4 | |
/ - IL=10A
2L/ =
dIF/dt(A/us)

0
0 100 200 300 400 500 600 700 800 9001000

Fig 11 : Forward voltage drop versus forward
current
VFM(V)
0

T T T T

225! — MAXIMUIV|| VALUES //
2.00

1.75 Tj=125°C A1
1.50 =
1.25
1.00 =
0.75 =
0.50

0.25 IFM(A)
0.0D T N
0.1 1 10

100 200

SGS-THOMSON 5/6
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STTB2006P(l)

Fig 13 : Peak reverse recovery current versus
dIF/dt

IRM(A)
55 T T T T T
50 90% CONFIDENCE Tj=125°C
45— VR=400V ]
40 [ 1
35— %8 IF=20A
g N
30 "yt
25 yys <
//7 |
20 7 IF=10A
15 /
10
5 dIF/dt(A/ps)

0
0 100 200 300 400 500 600 700 800 900 1000

Fig 15 : Softness factor (tb/ta) versus dIF/dt

S factor
2.00 T v - - :
Typical values Tj=125C
1.75 VR=400V
= —
\ —
1.50 N IF=40A — =
\ L—
1.25 — —
\ IF=20A |
1.00 -\ —
L—"
\Al./r -
0.75 \\||==10A I
0.50
0.25
dIF/dt(A/
0.00 AF/GUALS)

0 100 200 300 400 500 600 700 800 9001000

Fig 17 : Transient peak forward voltage versus
diF/dt

VFP(V)

T T T T
12 90% CONFIDENCE Tj=125°C

11 iFaiF(av)
10

O=NWHhUON®O

dIF/dt(A/ps)
50 100 150 200 250 300 350 400

o

66 Ly, SGS-THOMSON

Fig 14 : Reverse recovery time versus dIF/dt

trr(ns)
90% CONFIDENCE Tj=125°C
900 \ VR=400V
soor.
700
600 .\ IF=40A
\ N\
500\
400 \\ \\ IF=20A
300{—\ i
200 1 —
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100}
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0
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Fig 16 : Relative variation of dynamic parameters
versus junction temperature (Reference Tj=125°C)
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Fig 18 : Forward recovery time versus dIF/dt
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STTB2006M

ULTRA-FAST HIGH VOLTAGE DIODE

MAIN PRODUCT CHARACTERISTICS

IF(Av) 20A

VRRM 600V

ter (typ) 55ns

VE (max) 1.3V
FEATURES AND BENEFITS

u SPECIFIC TO THE FOLLOWING OPERA-
TIONS: Snubbing or clamping, demagnetization
and rectification.

» ULTRA-FAST,VERY SOFT AND NOISE-FREE
RECOVERY.

= VERY LOW OVERALL POWER LOSSES AND
PARTICULARY LOW FORWARD VOLTAGE.

» DESIGNED FOR HIGH PULSED CURRENT
OPERATIONS.

= HIGH FREQUENCY OPERATIONS
= HIGH DISSIPATION MINIATURE PACKAGE

s SURFACE MOUNT TECHNOLOGY
COMPATIBLE

DESCRIPTION

The TURBOSWITCH is a very high performance
series of ultra-fast high voltage power diodes from
600V to 1200V.

TURBOSWITCH, B family, drastically cuts losses
in all high voltage operations which require
extremely fast, soft and noise-free power diodes.
They are particularly suitable in the primary circuit

Power SO-10™
Plastic, non isolated SMD
with copper tab

of an SMPS as snubber, clamping or
demagnetizing diodes, and also in most power
converters as high performance rectifier diodes.
Packaged in PSO-10, this 600V devices are
particularly intended for use on 240V domestic
mains.

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit

VRRM Repetitive peak reverse voltage 600 \

VRSM Non repetitive peak reverse voltage 600 \"

IF(RMS) RMS forward current ( All pins connected) 44 A

IFRM Repetitive peak forward current (tp =5 s, f=1kHz) 600 A

T Max operating junction temperature -65 to+ 150 °C

Tstg Storage temperature -65 to + 150 °C

TM  PowerSO-10 and TURBOSWITCH are trademarks of SGS-THOMSON Microelectronics
August 1993 Ed:2A
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STTB2006M

THERMAL AND POWER DATA
Symbol Parameter Conditions Value Unit
Rth(j-c) Junction to case thermal resistance 1.3 ‘C/W
P1 Conduction power dissipation IF(Av)= 20A $5=0.5 32 W
(see fig. 5) Tc=108°C
Pmax Total power dissipation Tc=98°C 40 W
Pmax=P1+P3 (P3=10% P1)
STATIC ELECTRICAL CHARACTERISTICS (see Fig.5)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
VF * Forward voltage drop IF=20A | Tj=25°C 1.4 \'
Tj=125C 1.3
R * Reverse leakage current | VR=0.8 | Tj=25°C 100 pA
\Y%
XVRRM | i _125°C 30 | mA
Test pulses widths : * tp = 380 us, duty cycle <2%
**tp =5ms , duty cycle < 2%
DYNAMIC ELECTRICAL CHARACTERISTICS
TURN-OFF SWITCHING (see Fig.6)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
trr Reverse Tj=25C ns
recovery time IF=05A IR=1A Ir=0.25A 55
IF=1AdIF/dt = -50A/us VR =30V 105
IRM Maximum Tj=125°C VR=400V IF=20A A
reverse diIF/dt = -160 A/us 30
recovery current | dIF/dt =-500 A/us 33
S factor Softnessfactor | Tj=125°C VR=400V IF=12A /
diF/dt = -500 A/us 1.1
TURN-ON SWITCHING (see Fig.7)
Symbol Parameter Test Conditions Min [ Typ | Max | Unit
tfr Forward Tj=25C ns
recovery time IF = 20A, dIF/dt = 160 A/us 500
measured at, 1.1 x VFmax
VFp Peak forward Tj=25C \Y
voltage IF = 20A, dIF/dt = 160 A/us 8

217
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STTB2006M

PIN OUT configuration in PowerSO-10 :
Anode = pinito5
Cathode = connected to base tab ————
Pin 1 —r— ~ -
s —
= +|—o T
o 7 o
tab .
s o Pin 6
—
top view
- 377
&7, 355THOMSON
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STTB2006M

APPLICATION DATA

The TURBOSWITCH “B” is especially designed to tization and rectification. In such applications (fig.1
provide the lowest overall power losses in any to fig.4), the way of calculating the power losses is
application such as snubbing,clamping, demagne- given below :

TOTAL LOSSES
due to the diode
P = P1+ P2+ P3+ P4 Watts

CONDUCTION REVERSE SWITCHING
LOSSES LOSSES LOSSES
P1 Watts P2 Watts OFF : P3 Watts
(Fig. 5) (Fig. 5) ON : P4 Watts
(Fig.6 &7)
Fig. 1 : SNUBBER DIODE. Fig. 2 : CLAMPING DIODE.
L P
I_I ﬂ Pwng_l |_| |_| pwng—{
t t
oT, pudl IR
F=1/T 6=t/1' F=1T 5=trr =
LT ! I
Fig. 3 : DEMAGNETIZING DIODE. Fig. 4 : RECTIFIER DIODE.

O —O

EERIESE)

i—

ar L3z, S5S:THOMSON

MICRCELECTRONICS
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STTB2006M

APPLICATION DATA (Cont'd)

Fig. 5: STATIC CHARACTERISTICS

IF
Rd
VR

Fig. 6: TURN-OFF CHARACTERISTICS

— N\ 9IFMdt  EReEwHE
OPERATION
v ta b

ELING

‘\
o M diR/dt

trr=ta+tb \
S =tb/ta

PERATION

—\ dlg/dt=V, /L cl;iECTIFIER
v \ta tb

\
I ydlaldt

RM

DURZ Vg
trr=ta+tb
S =tb/ta
Fig. 7: TURN-ON CHARACTERISTICS
IF
dip/dt ! Fmax
0 t
VF
VEp ----
1TAVE L/ S - VF
i

Conduction losses :
P1=Vio. IFAV) + Rd . IF2(RMS)
with
Vio=1.00V
Rd =0.015 Ohm
(Max values at 125°C)

Reverse losses :

P2=VR.IR.(1-9)

Turn-off losses :

P3 VR x IrM2x S x F
B 6 x dIF/dt

Turn-off losses :
(with non negligible serial inductance)

L Lx IRM2 x F
6 x dIF/dt 2

P3 and P3' are suitable for power MOSFET and
IGBT

2
P3'=VHX IRM2x S x F

Turn-on losses :
P4=0.4 (VFP - VF) . IFmax . tir. F

SGS-THOMSON 57
MICROELEGTRONICS
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STTB2006M

Fig 8 : Conduction losses versus average current

Fig 9 : Switching OFF losses versus dIF/dt

P1(W) P3(W)
35 —T | —
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25 / A ) VR=400V
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A 7 4 L~ T !
10 Z // IL=10A
5 2
o IF(av)(A) o dIF/dt(A/us)
0 2 4 6 8 10 12 14 16 18 20 0 100 200 300 400 500 600 700 800 9001000

Fig 10 : Switching ON losses versus dIF/dt

Fig 11 : Forward voltage drop versus forward
current

P4(W) VEM(V)
2.00 ; IF100‘(H |;= . AIV 2.50 T T T T
Tj=125°C F= =
1.75 i z (AV) 2.05|— MAXIMUM VALUES //
2.00
1.50 /4
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1.25 b
1.50
|
1.00 L— 1.25 |
0.75 — — 1.00 |
0.50 // 0.75 =
025 /] 3'2:
dIF/dt(A/ -
i 0.00 IFweR)
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Fig 12 : Relative variation of thermal transient
impedance junction to case versus pulse duration
K
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STTB2006M

Fig 13 : Peak reverse recovery current versus
diF/dt

IRM(A)

55 T T T T T
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IF=40A /
35 ~— IF=20A
30 P /

4
25 K
7]
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15 /
10
5 dIF/dt(A/us)
1 1 H

0
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Fig 15 : Softness factor (tb/ta) versus dIF/dt

S factor
2.00 ——————r
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Fig 17 : Transient peak forward voltage versus
diF/dt

VFP(V)
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Fig 14 : Reverse recovery time versus dIF/dt
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Fig 16 : Relative variation of dynamic parameters
versus junction temperature (Reference Tj=125°C)
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Fig 18 : Forward recovery time versus dIF/dt
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STTA2512P

TURBOSWITCH ™ “A”. ULTRA-FAST HIGH VOLTAGE DIODE

MAIN PRODUCT CHARACTERISTICS

IF(av) 25A
VRRM 1200V
tr (typ) 60ns
Vg (max) 1.9V
FEATURES AND BENEFITS

» ULTRA-FAST, SOFT AND NOISE-FREE
RECOVERY.

= VERY LOW OVERALL POWER LOSSES IN
BOTH THE DIODE AND THE COMPANION
TRANSISTOR.

= HIGH FREQUENCY AND/OR HIGH PULSED
CURRENT OPERATIONS.

DESCRIPTION

The TURBOSWITCH is a very high performance
series of ultra-fast high voltage power diodes from
600V to 1200V. .

TURBOSWITCH 1200V drastically cuts losses in
all high voltage operations which require extremely
fast, soft and noise-free power diodes. Due to their
optimized switching performances they also highly
decrease power losses in any associated
switching IGBT or MOSFET in all “Freewheel

ABSOLUTE MAXIMUM RATINGS

S0D93
(Plastic)

STTA2512P

Mode” operations.

They are particularly suitable in Motor Control
circuitries, or in the primary of SMPS as snubber,
clamping or demagnetizing diodes, and also at the
secondary of SMPS as high voltage rectifier
diodes.

Packaged in SOD93, this 1200V device is
particularly intended for use on 3 phase 400V
industrial mains.

Symbol Parameter Value Unit
VRRM Repetitive peak reverse voltage 1200
Vasm Non repetitive peak reverse voltage 1200 Vv
IF(RMS) RMS forward current 50 A
IFRM Repetitive peak forward current (tp =5 ps, f=5kHz) 300 A
Tj Max operating junction temperature 150 °‘C
Tsg Storage temperature -65t0 150 °C

TM : TURBOSWITCH is a trademark of SGS-THOMSON Microelectronics.

June 1993 Ed: 1A

1/5
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STTA2512P

THERMAL AND POWER DATA
Symbol Parameter Conditions Value Unit
Rth(-c) Junction to case thermal 1.2 ‘C/W
resistance
P1 Conduction power dissipation IF(av) =25A 8 =0.5 57 W
(see fig. 6) Tc=82°C
Pmax Total power dissipation Tc=75C 62.5 w
Pmax=P1+P3 (P3=10% P1)
STATIC ELECTRICAL CHARACTERISTICS (see Fig.6)
Symbol Parameter Test Conditions Min { Typ | Max | Unit
VE Forward voltage drop IF=25A | Tj=25C 21 Vv
Tj=125°C 1.9 Vv
IR - Reverse leakage current | Vg =0.8 Tj=25°C 150 pHA
X VRRM Tj=125C 8.0 mA
Test pulses widths :  * tp = 380 ps, duty cycle <2%
**tp=5ms , duty cycle <2%
DYNAMIC ELECTRICAL CHARACTERISTICS
TURN-OFF SWITCHING (see Fig.7)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
ter Reverse Tj=25°C ns
recovery time IF=05A Ir=1A Irr=0.25A 60
IF=1A dif/dt=-50A/us Vg =30V 110
IRM Maximum Tj=125°C VR= 600V Ir=25A A
reverse dif/dt = -200 A/us TBD
recovery current | dlr/dt =-500 A/us TBD
S factor Softness factor | Tj=125°C VR=600V Ir =25A /
diF/dt = -500 A/pus 1.2
TURN-ON SWITCHING (see Fig.8)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
tr Forward Tj=25C ns
recovery time IF =25 A, dlIr/dt = 200 A/us TBD
measured at, 1.1 x Vemax
Vep Peak forward Tj=25C \
voltage IF =25A, dIr/dt = 200 A/us TBD
IF =40A, dIr/dt = 500 A/us TBD
2/5 .
o7l
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STTA2512P

APPLICATION DATA

The 1200V TURBOSWITCH series has been
designed to provide the lowest overall power
losses in all high frequency or high pulsed current
operations. In such applications (Fig 1 to 5),the
way of calculating the power losses is given below

TOTAL LOSSES
due to the diode
P =P1+ P2+ P3+P4+P5 Watts
CONDUCTION REVERSE SWITCHING SWITCHING
LOSSES LOSSES LOSSES LOSSES
in the diode in the diode in the diode in the tansistor
due to the diode
P1 Watts P2 Watts OFF : P3 Watts P5 Watts
(Fig. 6) (Fig. 6) ON : P4 Watts (Fig.7)
(Fig. 7 & 8)
Fig. 1 : “FREEWHEEL” MODE.
SWITCHING
TRANSISTOR
o e« o .
1 i
DIODE:

F=1UT {§=tT

TURBOSWITCH "A"

LOAD

Kyy, 355 THOMSON
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STTA2512P

Fig. 2 : SNUBBER DIODE.

Fig. 3 : CLAMPING DIODE.

F=1T 5 T ﬁE

F=1T O=tT

JH PWM - %
|

Fig. 4 : DEMAGNETIZING DIODE.

Fig. 5 : RECTIFIER DIODE.

o

O

O [

STATIC & DYNAMIC CHARACTERISTICS . POWER LOSSES .

Fig. 6: STATIC CHARACTERISTICS

IF
Rd
VR

4/5 F@

376

Conduction losses :
P1=Vi0. IF(AV) + Rd . IF(RMS)
with

Vio=1.52V

Rd=0.0150Ohm
(Max values at 125°C,suitable for Ipeak < 3.IF(av) )

Reverse losses :

P2=VR.IR.(1-9)

SGS-THOMSON

MICROELECTRONICS



STTA2512P

APPLICATION DATA (Cont'd)

Fig. 7: TURN-OFF CHARACTERISTICS

-
e

1
'
1
'
'
'
'
'
'
'
'
'

diF/dt!

v Jdatb,

IL

TRANSISTOR

DIODE

-==- 1

'
0

A}

IRM

trr=ta+tb

dl /dt = Vg /L

v fatb

1 dIR/dt
v

S=th/ta

RECTIFIER
OPERATION

.
Y

\

trr=ta+tb
S =th/ta

| y diR/dt
RM \‘

[
L P
Yo VFl

Fig. 8: TURN-ON CHARACTERISTICS

IF

di/dt

| Fmax

VEp [----

1IVE

&r.

Turn-on losses :
(in the transistor, due to the diode)

_ Ve x Iam®x(3+ 2x8)xF

PS 6 x dlr/dt
+ VR X Ipm X I Xx(S+2)xF
2 xdlg/dt

Turn-off losses (in the diode) :

P3—VH x lgm?x S x F
N 6 x diF/dt

Turn-off losses :
(with non negligible serial inductance)

P3 = VR X IgmM2x S xF
6 x dle/dt
L x lauxF
2

P3,P3' and P5 are suitable for power MOSFET and
IGBT

Turn-on losses :
P4=0.4 (VFP - VF) . IFmax. tfr. F

SGS-THOMSON 5/5
MICROELECTRONICS
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STTA3006P(l)

TURBOSWITCH ™ “A”. ULTRA-FAST HIGH VOLTAGE DIODE

MAIN PRODUCTS CHARACTERISTICS

IF(av) 30A

VRRM 600V

tee (typ) 35ns

VE (max) 1.5V
FEATURES AND BENEFITS

=« SPECIFIC TO “FREEWHEEL MODE" OPERA-
TIONS: Freewheel or Booster Diode.

= ULTRA-FAST RECOVERY.

=« VERY LOW OVERALL POWER LOSSES IN
BOTH THE DIODE AND THE COMPANION
TRANSISTOR.

= HIGH FREQUENCY OPERATIONS.

DESCRIPTION

The TURBOSWITCH is a very high performance
series of ultra-fast high voltage power diodes from
600V to 1200V.

TURBOSWITCH, A family, drastically cuts losses
in both the diode and the associated switching
IGBT or MOSFET in all “Freewheel Mode”
operations and is particularly suitable and efficient

Isolated
SOD93 DOP3I
(Plastic) (Plastic)
STTA3006P STTA3006PI

in Motor Control Freewheel applications and in
Booster diode applications in Power Factor Control
circuitries.

Packaged in SOD93 and in isolated DOP3I, these
600V devices are particularly intended for use on
240V domestic mains.

ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit

VRRM Repetitive peak reverse voltage 600
VRsM Non repetitive peak reverse voltage 600 \
IF(RMS) RMS forward current 50 A
IFRM Repetitive peak forward current (tp =5 us, f=5kHz) 300 A
T Max operating junction temperature -651t0 150 °C
Tstg Storage temperature -6510 150 °C

TM : TURBOSWITCH Is a trademark of SGS-THOMSON Microelectronics.

August 1993 Ed : 2A
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STTA3006P(I)

THERMAL AND POWER DATA
Symbol Parameter Conditions Value Unit
Rith(-c) Junction to case thermal STTA3006P 1.2 ‘C/W
resistance STTA3006PI 1.8
P1 Conduction power dissipation IFav) = 30A §=0.5 54 W
(see fig. 2) STTA3006P Tc= 85°C
STTA3006PI Tc=52"C
Pmax Total power dissipation STTA3006P Tc= 78°C 60 w
Pmax=P1+P3 (P3=10% P1) | STTA3006PI Tc=42°C
STATIC ELECTRICAL CHARACTERISTICS (see Fig.2)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
VE Forward voltage drop IF=30A | Tj=25°C 1.75 \Y
Tj=125C 1.5 %
R - Reverse leakage current | VR=0.8 | Tj=25°C 150 pA
X VRRM Tj=125°C 8 mA
Test pulses widths :  * tp = 380 ps, duty cycle <2%
**tp =5ms , duty cycle < 2%
DYNAMIC ELECTRICAL CHARACTERISTICS
TURN-OFF SWITCHING (see Fig.3)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
trr Reverse Tj=25°C ns
recovery time IF=05A Ir=1A Irr=0.25A 35
Ir=1A dlf/dt=-50A/us VR =30V 65
IRM Maximum Tj=125°C VR =400V Ir=30A A
reverse diF/dt = -240 A/us 19
recovery current | dlg/dt = -500 A/ps . 20
S factor Softness factor | Tj=125°C VR =400V |r =30A /
dIF/dt = -500 A/us 0.40
TURN-ON SWITCHING (see Fig.4)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
tr Forward Tj=25°C ns
recovery time IF =30A, dlg/dt = 240 A/us 600
measured at, 1.1 x VFmax
VFp Peak forward Tj=25C \Y
voltage Ir =30A, dIr/dt = 240 A/us 12

2/6
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STTA3006P(I)

APPLICATION DATA

The TURBOSWITCH “A” is especially designed to
provide the lowest overall power losses in any
‘FREEWHEEL Mode” application  (Fig.1)
considering both the diode and the companion

transistor, thus optimizing the overall performance
in the end application.

The way of calculating the power losses is given
below:

TOTAL LOSSES
due to the diode
P =P1+ P2+ P3+ P4+ P5 Watts

CONDUCTION REVERSE SWITCHING SWITCHING
LOSSES LOSSES LOSSES LOSSES
in the diode in the diode in the diode in the tansistor
due to the diode
P1 Watts P2 Watts OFF : P3 Watts P5 Watts
(Fig. 2) (Fig. 2) ON : P4 Watts (Fig. 3)
(Fig.3&4)
Fig. 1 : “FREEWHEEL" MODE.
SWITCHING
TRANSISTOR
o e o .
l IL
DIODE:

VR ﬂ_ﬂ_

TURBOSWITCH "A"

‘L T
A——
F=1uT O=vT LOAD
o o
[Ny SGS-THOMSON 3/6
’I@ MICROELECTRONICS
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STTA3006P(l)

APPLICATION DATA (Cont’d)

Fig. 2: STATIC CHARACTERISTICS

VR

I

Rd

Fig. 3: TURN-OFF CHARACTERISTICS

—— N\ dIF/dt! |
v \tajtb:

L

DIODE

Ve
IRM—Y |

trr=ta+tb

S=tb/ta

Fig. 4: TURN-ON CHARACTERISTICS

IF

diF/dt

! Fmax

VF
VFp----

11VE
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Conduction losses :
P1=Vio. IFAV) + Rd . IF3(RMS)
with

Vio=1.15V

R4 =0.011 Ohm
(Max values at 125°C)

Reverse losses :

P2=VR.IR.(1-9)

Turn-on losses :
(in the transistor, due to the diode)

_Vax Iam?x (3+ 2x8)xF

PS 6 x dle/dt
+VR>< Iam x I x(S+2)x F
2 x dig/dt

Turn-off losses (in the diode) :

P3 = VR X Ipm2x S x F
- 6 x dlg/dt

P3 and P5 are suitable for power MOSFET and
IGBT

Turn-on losses :
P4=0.4 (VFP - VF) . IFmax . tir. F

SGS-THOMSON
MICROELECTRONICS




STTA3006P(l)

Fig 5 : Conduction losses versus average current

P1(W)
60— T
50 T 6=0.1 / 4 A
L 7 » ¥
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S=tp/T tp v //
30 / “j 2-1
20 { K g $=0.5 1
A
10 424/ 8=0.2
0 % /r/ ‘ ' IF(av)(A)

0 2 4 6 8 101214 16 18 20 22 24 26 28 30

Fig 7 : Switching ON losses versus dIF/dt
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Fig 9 : Forward voltage drop versus forward
current

VFM(V)
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MAXIMUM VALUES /
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&1,
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Fig 6 : Switching OFF losses versus dIF/dt

P3(W)
T
Tj=1250
1.75 |- =125°C
| Fezouz
1.50 [~ VR=400V
1.25 IL=60A
1.00 N
. —
0.75 // /
0'50 ————F IL=30A
- IL=15A
Z
0.25
 dIF/dt(Ajps)

00
0 100 200 300 400 500 600 700 800 9001000

Fig 8 : Switching losses in transistor due to the
diode

P5(W)
T T T T 1T 1 T

275 Tj=125°C - F=10kHz - VR=400V
25.0 ~
225 / ~
20.0 (— . IL=60A —
17.5 I
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5.0 I// —
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Fig 10 : Relative variation of thermal transient
impedance junction to case versus pulse duration

; K
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NN
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STTA3006P(l)

Fig 11 : Peak reverse recovery current versus
dIF/dt
IRM(A)
45
a0l 90% CONFIDENCE Tj=125°C
VR=400V | —
35 IF=60A =
30 A
25 = ; t IF=30A
20 A —
15 IF=15A:
|
10— !
5 y. | |
dIF/dt(A/ps) |

0 100 200 300 400 500 600 700 800 900 1000

Fig 13 : Softness factor (tb/ta) versus dIF/dt

S factor

0.90 -
0.85 Typical values Tj=125°C __|

0.80 f ;

0.75 IF<2xIF(av)

0.70 \\ VR=400V _|
\
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0.55 \\
0.50
0.45 —
0.40
0.35
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Fig 15 : Transient peak forward voltage versus
diF/dt

Fig 12 : Reverse recovery time versus dIr/dt
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Fig 14 : Relative variation of dynamic parameters
versus junction temperature (Reference Tj=125°C)
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Fig 16 : Forward recovery time versus dIF/dt

VFPR(V) tfr(ns)
16 o 600 ——
151 80% CONFIDENCE Tje125°C - 550\ 90% CONFIDENCE Tj=125°C _|
13— IF IF(av\ 500 ‘v'F|r=1.:1‘Vl:= ma:x.—
12 450 IF=IF(av) —
}(1) 400 \\
9 L~ 350 N
8 300 N
(7.; 250
2 200
4 150
/
g/ | 100
i dIF/dt(A/us) i 53  dIF/dt(Alps)
0 100 200 300 400 500 600 0 100 200 300 400 500 600
6/6 ‘ SGS-THOMSORN
V7. iicRoeEcTRONICS

384



(v SGS-THOMSON
Y. ticROELECTRONIGS

STTB3006P()

TURBOSWITCH ™ “B”. ULTRA-FAST HIGH VOLTAGE DIODE

MAIN PRODUCTS CHARACTERISTICS

IF(Av) 30A

VRRM 600V

ter (typ) 60ns

VF (max) 1.3V
FEATURES AND BENEFITS

» SPECIFIC TO THE FOLLOWING OPERA-
TIONS: Snubbing or clamping, demagnetization
and rectification.

» ULTRA-FAST,SOFT
RECOVERY.

= VERY LOW OVERALL POWER LOSSES AND
PARTICULARY LOW FORWARD VOLTAGE.

= DESIGNED FOR HIGH PULSED CURRENT
OPERATIONS.

AND  NOISE-FREE

DESCRIPTION

The TURBOSWITCH is a very high performance
series of ultra-fast high voltage power diodes from
600V to 1200V.

TURBOSWITCH, B family, drastically cuts losses
in all high voltage operations which require
extremely fast, soft and noise-free power diodes.
They are particularly suitable in the primary circuit

K—K—A

Isolated
SOD93 DOP3I
(Plastic) (Plastic)
STTB3006P STTB3006PI
of an SMPS as snubber, clamping or

demagnetizing diodes, and also in most power
converters as high performance rectifier diodes.
Packaged in SOD93 and in isolated DOP3I, these
600V devices are particularly intended for use on
240V domestic mains.

ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit

VRRM Repetitive peak reverse voltage 600
VRsM Non repetitive peak reverse voltage 600 \
IF(RMS) RMS forward current 50 A
IFRM Repetitive peak forward current (tp =5 ps, f=1kHz) 700 A
Tj Max operating junction temperature -65t0 150 °C
Tstg Storage temperature -65to 150 °C

TM : TURBOSWITCH is a trademark of SGS-THOMSON Microelectronics.

June 1993 Ed:2A
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STTB3006P(l)

THERMAL AND POWER DATA
Symbol Parameter Conditions Value Unit
Rthg-c) Junction to case thermal STTB3006P ‘C/W
resistance STTB3006PI
P4 Conduction power dissipation IFiav)=30A $=0.5 W
(see fig. 5) STTB3006P Tc= 85°C
STTB3006PI Tc=45C
Pmax Total power dissipation STTB 3006P Tc= °C w
Pmax=P1+P3 (P3=10%P1) | STTB3006PI Tc="C
STATIC ELECTRICAL CHARACTERISTICS (see Fig.5)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
VF Forward voltage drop IF=30A | Tj=25°C 1.4 \
Tj=125°C 1.3 \
R = Reverse leakage current | VR=0.8 | Tj=25C 150 pA
x VRRM Tj=125C 5.0 mA
Testpulses widths :  * tp = 380 ps, duty cycle < 2%
**tp=5ms , duty cycle <2%
DYNAMIC ELECTRICAL CHARACTERISTICS
TURN-OFF SWITCHING (see Fig.6)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
ter Reverse Tj=25°C ns
recovery time IF=05A Ir=1A Ir=0.25A 60
Ir=1A dIf/dt=-50A/us Vg =30V 110
IRM Maximum Tj=125°C VR=400V Ir=30A A
reverse diF/dt = -240 A/us TBD
recovery current | dlr/dt=-500 A/us TBD
S factor Softnessfactor | Tj=125°C VrR=400V Ir=30A /
diF/dt=-500 A/ps TBD
TURN-ON SWITCHING (see Fig.7)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
tir Forward Tj=25C ns
recovery time IF =30 A, dir/dt = 240 A/us TBD
measured at, 1.1 x Vemax
VFp Peak forward Tj=25C \
voltage Ir =30A, dIr/dt = 240 A/us TBD
IF =150A, diF/dt = 500 A/us TBD

TBD : To Be Defined

2/4
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STTB3006P(I)

APPLICATION DATA
The TURBOSWITCH “B” is especially designed to tization and rectification. In such applications (fi

ig.1

provide the lowest overall power losses in any to fig.4), the way of calculating the power losses is

application such as snubbing,clamping, demagne- given below :

TOTAL LOSSES
due to the diode
P = P1+ P2+ P3+ P4 Watts

CONDUCTION REVERSE SWITCHING
LOSSES LOSSES LOSSES
P1 Watts P2 Watts OFF : P3 Watts
(Fig. 5) (Fig. 5) ON : P4 Watts
(Fig.6&7)
Fig. 1 : SNUBBER DIODE. Fig. 2 : CLAMPING DIODE.
PW’:”—‘ l: PW’L—’ I:
t t
padil 1N ~T,
F=1/T 6=t/T F=1T 6:!/1' =
v I v —|V_
Fig. 3 : DEMAGNETIZING DIODE. Fig. 4 : RECTIFIER DIODE.
— —O
L] [ ]
x ) )
-

‘7_1' SGS-THOMSON
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STTB3006P(l)

APPLICATION DATA (Cont’d)

Fig. 5: STATIC CHARACTERISTICS

Conduction losses :
1
P1=Vio. IF(AV) + Rd . IF2(RMS)
I
F with
Rd Vio=1.00V
VR R4 =0.010 Ohm
N v (Max values at 125°C)
1| V10 VF
Reverse losses :
P2=VR.IR.(1-9)
Fig. 6: TURN-OFF CHARACTERISTICS
| Turn-off losses :
— N\ 4IF/dt  EREEWHEELING P3 = Va x Ipm?x 8 x F
. OPERATION = 6 x dir/dt
v la b,
. . t
|nmy dIR/dt
ms?fbﬂam REEEEE e Va
Turn-off losses :
1 (with non negligible serial inductance)
TN ST,
\(a ® pg o VA X lam’x S x F
e s t 6 x dir/dt
o X)(dln/dt L x lez x F
\\ ,\‘ TNmmmm— V,
v " P3 and P3’ are suitable for power MOSFET and
trr =ta + tb IGBT
S =tb/ta
Fig. 7: TURN-ON CHARACTERISTICS
IF
diE/dt ! Fmax
0 t Turn-on losses :
VE P4=0.4 (VFP - VF) AFmax . tir . F
VFp(----
TAVE [/ D - VF
0 tir t
4/4 -
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STTA5012T(V)1/2

TURBOSWITCH ™ “A”. ULTRA-FAST HIGH VOLTAGE DIODE

MAIN PRODUCTS CHARACTERISTICS

IF(AV) 25A K2 A2 A 1
o o
VrRm 1200V E % Y “%
K1 Al K2 Al
tr_(typ) 85ns STTA5012T(V)1 STTA5012T(V)2
Vg (max) 1.85V
&3
N
FEATURES AND BENEFITS ,!
« ULTRA-FAST, SOFT AND NOISE-FREE <R ‘ <1
RECOVERY. . ¢
= VERY LOW OVERALL POWER LOSSES IN
BOTH THE DIODE AND THE COMPANION
TRANSISTOR. ISOTOP ®
« HIGH FREQUENCY AND/OR HIGH PULSED (Plastic
CURRENT OPERATIONS. Screw version (')
DESCRIPTION

The TURBOSWITCH is a very high performance
series of ultra-fast high voltage power diodes from
600V to 1200V.

TURBOSWITCH 1200V drastically cuts losses in
all high voltage operations which require extremely
fast, soft and noise-free power diodes. Due to their
optimized switching performances they also highly
decrease power losses in any associated
switching IGBT or MOSFET in all “Freewheel

Mode” operations.

They are particularly suitable in Motor Control
circuitries, or in the primary of SMPS as snubber,
clamping or demagnetizing diodes, and also at the
secondary of SMPS as high voltage rectifier
diodes.

Packaged in ISOTOP®, this 1200V device is
particularly intended for use on 3 phase 400V
industrial mains.

ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
VRRM Repetitive peak reverse voltage" 1200
VRsM Non repetitive peak reverse voltage 1200 \
IF(RMS) RMS forward current 50 A
IFRM Repetitive peak forward current (tp =5 ps, f= 5kHz) 300 A
Ti Max operating junction temperature 150 °‘C
Tstg Storage temperature -65to 150 ‘C
(*) : Tin plasted Fast-on version is also available (Without V suffix)
TM : ISOTOP and TURBOSWITCH are trademarks of SGS-THOMSON Microelectronics.
June 1993 Ed: 1A 1/5
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STTA5012T(V)1/2

THERMAL AND POWER DATA
Symbol Parameter Conditions Value Unit
Rth(-c) Junction to case thermal Per diode 1.4 ‘C/IW
resistance
Total 0.75
Coupling 0.1
P4 Conduction power dissipation IF(av) =25A 8 =0.5 57 w
(see fig. 6) Perdiode Tc=70°C
Pmax Total power dissipation Per diode 62.5 w
Pmax=P1+P3 (P3=10%P1)| Tc=62°C
STATIC ELECTRICAL CHARACTERISTICS (see Fig.6)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
VE - Forward voltage drop IF=25A | Tj=25°C 2.1 \Y
Tj=125°C 1.9 \Y
IR - Reverse leakage current | VR=0.8 | Tj=25C 150 pA
X VRRM Tj=125°C 8 mA
Test pulses widths :  * tp = 380 ps, duty cycle <2%
**tp=5ms , duty cycle <2%
DYNAMIC ELECTRICAL CHARACTERISTICS
TURN-OFF SWITCHING (see Fig.7)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
trr Reverse Tj=25°C ns
recovery time IF=05A Ir=1A Ir=0.25A 60
IF=1A dlg/dt=-50A/ps Vg =30V 110
IRM Maximum Tj=125°C VR= 600V Ir=25A A
reverse dlF/dt = -200 A/us TBD
recovery current | dlg/dt = -500 A/us TBD
S factor Softness factor | Tj=125°C VR=600V Ir =25A /
dlF/dt = -500 A/us 1.2
TURN-ON SWITCHING (see Fig.8)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
tir Forward Tj=25°C ns
recovery time IF=25 A, dIF/dt = 200 A/us TBD
measured at, 1.1 x Vgmax
VFp Peak forward Tj=25C \Y
voltage IF =25A, dIF/dt = 200 A/us TBD
Ir =40A, dlI¢/dt = 500 A/us TBD

2/5
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STTA5012T(V)1/2

APPLICATION DATA

The 1200V TURBOSWITCH series has been
designed to provide the lowest overall power
losses in all high frequency or high pulsed current
operations. In such applications (Fig 1 to 5),the
way of calculating the power losses is given below

TOTAL LOSSES
due to the diode

P =P1+ P2+ P3+ P4+ P5 Watts

CONDUCTION REVERSE SWITCHING SWITCHING
LOSSES LOSSES LOSSES LOSSES
in the diode in the diode in the diode in the tansistor
due to the diode
P1 Watts P2 Watts OFF : P3 Watts P5 Watts
(Fig. 6) (Fig. 6) ON : P4 Watts (Fig. 7)
(Fig. 7 & 8)
Fig. 1 : “FREEWHEEL” MODE.
SWITCHING
TRANSISTOR
o « o |
l IL
] DIODE:

TURBOSWITCH "A"

LOAD

Lﬂ SGS-THOMSON
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STTA5012T(V)1/2

Fig. 2 : SNUBBER DIODE.

Fig. 3 : CLAMPING DIODE.

T
lq

T

F=1T Q=T

_EIJ{L PWM | %
|

Fig. 4 : DEMAGNETIZING DIODE.

Fig. 5 : RECTIFIER DIODE.

O— O

<—AHp-

o

R
O

O

STATIC & DYNAMIC CHARACTERISTICS . POWER LOSSES .

Fig. 6: STATIC CHARACTERISTICS

IF
Rd
VR

7N
Vto VF

4/5 [’7
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Conduction losses :
P1=Vi0. IF(AV) + Rd . IF2(RMS)
with

Vio=1.52V

Rd=0.015 Ohm
(Max values at 125°C,suitable for Ipeak < 3.IF(av) )

Reverse losses :

P2=VR.IR.(1-9)

SGS-THOMSON




STTA5012T(V)1/2

APPLICATION DATA (Cont'd)

Fig. 7: TURN-OFF CHARACTERISTICS

\J !
N L
v :
! TRANSISTOR
i \:
| K \:L ________ .t
I o
—NdIF/dt: |  DIODE
v da tb;
v "‘ t
| dir/dt
Y dIR/
IRM— ! R
R VR
trr=ta+tb S=tb/ta
|
— di./dt=V,/L RECTIFIER
OPERATION
v la b
______ : ¢
| X}‘/dm/dt
RM \‘
\“ "’ ‘\/“_ _______ VH
trr=ta+tb
S = tb/ta

Fig. 8: TURN-ON CHARACTERISTICS

I
]
diE/dt Fmax
0 t
VF
VEp|----
v
1AVE | [ i F
0 tir !

&1,

Turn-on losses :
(in the transistor, due to the diode)

Ve x Imm®x(3+ 2x8)xF

PS 6 x dlg/dt
+ VR X Ipm X I X(S+2)xF
2 x dIg/dt

Turn-off losses (in the diode) :

P3_ Va x Igm?x S x F
- 6 x dle/dt

Turn-off losses :
(with non negligible serial inductance)

3 - VR X IrRM%x S xF
6 x dle/ dt
L x /HMQXF
2

P3,P3 and P5 are suitable for power MOSFET and
IGBT

Turn-on losses :
P4=0.4 (VFP - VF) . IFmax . tir. F

SGS-THOMSON 5/5
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STTA6006T(V)1/2

TURBOSWITCH ™ “A”. ULTRA-FAST HIGH VOLTAGE DIODE

MAIN PRODUCTS CHARACTERISTICS

IF(av) 2*30A

VRRM 600V

tr (typ) 35ns

Vg (max) 1.5V
FEATURES AND BENEFITS

=« SPECIFIC TO “FREEWHEEL MODE” OPERA-
TIONS: Freewheel or Booster Diode

» ULTRA-FAST RECOVERY.

» VERY LOW OVERALL POWER LOSSES IN
BOTH THE DIODE AND THE COMPANION
TRANSISTOR.

= HIGH FREQUENCY OPERATIONS.

DESCRIPTION

The TURBOSWITCH is a very high performance
series of ultra-fast high voltage power diodes from
600V to 1200V.

TURBOSWITCH, A family, drastically cuts losses
in both the diode and the associated switching
IGBT or MOSFET in all “Freewheel Mode”
operations and is particularly suitable and efficient

K2 A2 A2 K1
EE E
K1 Al K2 Al
STTAG6006T(V)1 STTAG006T(V)2

ISOTOP ®

(Plastic)
Screw version (*)

in Motor Control Freewheel applications and in
Booster diode applications in Power Factor Control
circuitries.

Packaged in ISOTOP, these 600V devices are
particularly intended for use on 240V domestic
mains.

ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit

VRRM Repetitive peak reverse voltage. 600
VRsm Non repetitive peak reverse voltage. 600 \
IFRMS) RMS forward current. 50 A
IFRM Repetitive peak forward current (tp = 5 us, f=5kHz) 300 A
Ti Max operating junction temperature. -65 to 150 ‘C
Tstg Storage temperature. -65to0 150 °C

(*) : Tin plated Fast-on version 1s also avarlable (without V suffix).

TM + ISOTOP and TURBOSWITCH are trademarks of SGS-THOMSON Microelectronics.

August 1993 Ed : 2A
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STTAG006T(V)1/2

THERMAL AND POWER DATA
Symbol Parameter Conditions Value Unit
Rth(-c) Junction to case thermal Per diode 1.4 ‘C/IW
resistance
Total 0.75
Coupling 0.1
P1 Conduction power dissipation Per diode 54 W
(see fig. 2) Irav) =30A §=0.5
Te= 74°C
Pmax Total power dissipation Per diode 60 W
Pmax=P1+P3 (P3=10%P1)| Tc=66°C
STATIC ELECTRICAL CHARACTERISTICS (see Fig.2)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
VF  +  |Forward voltage drop IF=30A | Tj=25°C 175 |V
Tj=125°C 1.5 \%
Ir Reverse leakage current | VR=0.8 | Tj=25C 150 HA
x VRRM Tj=125°C 8 mA
Test pulses widths :  * tp = 380 ps, duty cycle < 2%
**tp=5ms , duty cycle <2%
DYNAMIC ELECTRICAL CHARACTERISTICS
TURN-OFF SWITCHING (see Fig.3)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
trr Reverse Tj=25°C ns
recovery IF=05A Ig=1A Ir=0.25A 35
time IF=1A dlf/dt=-50A/us Vg =30V 65
Irm Maximum Tj=125°C VR =400V Ir=30A A
reverse dIF/dt = -240 A/us 19
recovery current | dlg/dt = -500 A/us 20
S factor Softness factor | Tj=125°C VR =400V Ir=30A /
dIF/dt = -500 A/us 0.40
TURN-ON SWITCHING (see Fig.4)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
tir Forward Tj=25°C ns
recovery time IF =30A, dIF/dt = 240 A/us 600
measured at, 1.1 x Vemax
VFp Peak forward Tj=25C v
voltage Ir =30A, diF/dt = 240 A/us 12
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APPLICATION DATA

The TURBOSWITCH “A” is especially designed to
provide the lowest overall power losses in any
“‘FREEWHEEL Mode” application (Fig.1)
considering both the diode and the companion

transistor, thus optimizing the overall performance
in the end application.

The way of calculating the power losses is given
below:

TOTAL LOSSES
due to the diode
P = P1+ P2+ P3+ P4+ P5 Watts

CONDUCTION

REVERSE SWITCHING SWITCHING
LOSSES LOSSES LOSSES LOSSES
in the diode in the diode in the diode in the tansistor
due to the diode
P1 Watts P2 Watts OFF : P3 Watts P5 Watts
(Fig. 2) (Fig. 2) ON : P4 Watts (Fig. 3)
(Fig.3&4)
Fig. 1 : “FREEWHEEL" MODE.
SWITCHING
TRANSISTOR
oO—— ¢ o P’
l IL
DIODE:

TURBOSWITCH "A"

LOAD

£ SGS-THOMSON 3/6
Y. wicRoRECTRONICS
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APPLICATION DATA (Co!

Fig. 2: STATIC CHARACT!

nt'd)

ERISTICS

F

VR

Rd

——N\dIF/dt! !
v \ta:tb:

DIODE
Y ‘
Y dIR/dt
IRM—Y\ R
e VR
trr=ta+tb S=tb/ta

Fig. 4: TURN-ON CHARACTERISTICS

IF

dip/dt

! Fmax

VF
VEp----

1.1VE

VF
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G

Conduction losses :
P1=Vi0. IF(AV) + Rd . IF2RMS)

with
Vio=1.15V
Rd=0.011 Ohm
(Max values at 125°C)

Reverse losses :
P2=VR.IR.(1-9)

Turn-on losses :
(in the transistor, due to the diode)

_ Ve x Iam®x(3+ 2x8)xF

PS 6 x dlf/dt
+V/q>< Iam X I x(S+2)x F
2 x dlf/dt

Turn-off losses (in the diode) :

P3 - VR X lpm?x S x F
- 6 x dlF/dt

P3 and P5 are suitable for power MOSFET and
IGBT

Turn-on losses :
P4=0.4 (VFP - VF) . IFmax . tfr. F

SGS-THOMSON
MICROELECTRONICS
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Fig 5 : Conduction losses versus average current
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Fig 7 : Switching ON losses versus dIF/dt
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Fig 9 : Forward voltage drop versus forward
current
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Fig 6 : Switching OFF losses versus dIF/dt
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Fig 8 : Switching losses in transistor due to the
diode

P5(W)
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Fig 10 : Relative variation of thermal transient
impedance junction to case versus pulse duration

10 K=[Zth(j-c)/Rth(}-c)]
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Fig 11 : Peak reverse recovery current versus
diF/dt

IRM(A)
45
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401~ yR-a00v | | |~ =~
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25 IF=30A
20 =
15 IF=15A
10—
54
/ dIF/dt(A/ps)

0
0 100 200 300 400 500 600 700 800 900 1000

Fig 13 : Softness factor (tb/ta) versus dIF/dt

S factor
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Fig 15 : Transient peak forward voltage versus
dIF/dt

Fig 12 : Reverse recovery time versus dIF/dt
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Fig 14 : Relative variation of dynamic parameters
versus junction temperature (Reference Tj=125°C)
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Fig 16 : Forward recovery time versus dIF/dt
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TURBOSWITCH ™ “B”. ULTRA-FAST HIGH VOLTAGE DIODE

MAIN PRODUCTS CHARACTERISTICS

Ir(av) 2*30A

VRRM 600V

tre (typ) 60ns

VE (max) 1.3V
FEATURES AND BENEFITS

= SPECIFIC TO THE FOLLOWING OPERA-
TIONS: Snubbing or clamping, demagnetization
and rectification.

= ULTRA-FAST, SOFT AND NOISE-FREE
RECOVERY.

= VERY LOW OVERALL POWER LOSSES AND
PARTICULARITY LOW FORWARD VOLTAGE.

= DESIGNED FOR HIGH PULSED CURRENT
OPERATIONS.

DESCRIPTION

The TURBOSWITCH is a very high performance
series of ultra-fast high voltage power diodes from
600V to 1200V.

TURBOSWITCH, B family, drastically cuts losses
in all high voltage operations which require
extremely fast, soft and noise-free power diodes.
They are particularly suitable in the primary circuit

K2 A2 A2 K1
o E
K1 A1 K2 A1l
STTB6006T(V)1 STTB6006T(V)2
9
ZN @
J ‘;’" SNZ
{
ISOTOP ®
(Plastic)
Screw version (*)
of an SMPS as snubber, clamping or

demagnetizing diodes, and also in most power
converters as high performance rectifier diodes.
Packaged in ISOTOP these 600V devices are
particularly intended for use on 240V domestic
mains.

ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
VRRM Repetitive peak reverse voltage 600
VRsM Non repetitive peak reverse voltage 600 \"
IF(RMS) RMS forward current 50 A
IFRM Repetitive peak forward current (tp =5 pus, f=1kHz) 700 A
T Max operating junction temperature -65to 150 °C
Tstg Storage temperature -65t0 150 °C
(*) : Tin plated Fast-on version Is also available (without V suffix).
TM : ISOTOP and TURBOSWITCH are trademarks of SGS-THOMSON Microelectronics
June 1993 Ed:2A 1/4
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THERMAL AND POWER DATA
Symbol Parameter Conditions Value Unit
Rith(-c) Junction to case thermal Per diode ‘CwW
resistance
Total
Coupling
P1 Conduction power dissipation Per diode w
(see fig. 5) IF(av) =30A §=0.5
Tc= 74°C
Pmax Total power dissipation Per diode w
Pmax=P1+P3 (P3=10%P1) | Tc=66°C
STATIC ELECTRICAL CHARACTERISTICS (see Fig.5)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
A/ Forward voltage drop IF=30A | Tj=25C 1.4 Vv
Tj=125°C 1.3 Vv
IR = Reverse leakage current | VR=0.8 | Tj=25C 150 pA
X VRRM Tj=125°C 5 mA
Test pulses widths : " tp = 380 ps, duty cycle < 2%
**tp=5ms , duty cycle <2%
DYNAMIC ELECTRICAL CHARACTERISTICS
TURN-OFF SWITCHING (see Fig.6)
Symbol Parameter Test Conditions Min | Typ [ Max | Unit
tre Reverse Tj=25C ns
recovery time IF=05A Ir=1A Ir=0.25A 60
IF=1A dIf/dt =-50A/us VR =30V 110
IRM Maximum Tj=125°C VR =400V Ir=30A A
reverse dir/dt = -240 A/us TBD
recovery current | dl/dt=-500 A/us TBD
S factor Softnessfactor | Tj=125°C VR=400V  Ir=30A /
dIr/dt = -240 A/us TBD
dIF/dt=-500 A/us TBD
TURN-ON SWITCHING (see Fig.7)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
tr Forward Tj=25C ns
recovery time IF =30 A, dIr/dt = 240 A/us TBD
measured at, 1.1 x VFmax
VFp Peak forward Tj=25C \Y
voltage Ir =30A, dIF/dt = 240 A/us TBD
IF =150A, dIF/dt = 500 A/us TBD

TBD : To Be Defined
2/4

‘ﬂ SGS-THOMSON

402

« MICROELECTRONICS




STTB6006T(V)1/2

APPLICATION DATA

The TURBOSWITCH “B” is especially designed to
provide the lowest overall power losses in any

demagnetization and
applications (fig.1 to fig.4), the way of calculating

rectification.

In  such

application  such as  snubbing,clamping, the power losses is given below :
TOTAL LOSSES
due to the diode
P = P1+ P2+ P3+ P4 Watts
CONDUCTION REVERSE SWITCHING
LOSSES LOSSES LOSSES
P1 Watts P2 Watts OFF : P3 Watts
(Fig. 5) (Fig. 5) ON : P4 Watts
(Fig.6 &7)

Fig. 1 : SNUBBER DIODE.

Fig. 2 : CLAMPING DIODE.

F=1T O=tT

J;l_l_l_ Pwng—!l:

—]

Fig. 3 : DEMAGNETIZING DIODE.

Fig. 4 : RECTIFIER DIODE.

O

'e) O-

[77 SGS-THOMSON
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APPLICATION DATA (Cont’d)

Fig. 5: STATIC CHARACTERISTICS

VR

If
Rd

Fig. 6: TURN-OFF CHARACTERISTICS

—\ 9IF/dt  FREEWHEELING

OPERATION

v o tb,

trr=ta+tb
S =tb/ta

‘\
|
o M

— dl/dt=V,/L RECTIFIER
OPERATION
v ta_tb

\

trr=ta+tb
S =tb/ta

‘\
. X)( dIR/dt
L

Fig. 7: TURN-ON CHARACTERISTICS

IF

diE/dt

| Fmax

VF
VFpi----

1WVe L/

4/4
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&5z,

Conduction losses :
P1=Vio. IF(AV) + Rd . IFA(RMS)

with
Vio=1.00V
Rg =0.010 Ohm
(Max values at 125°C)

Reverse losses :

P2=VR.IR.(1-9)

Turn-off losses :

2
P3=V,t=;><l/:.vp1><S><F

6 x dig/dt

Turn-off losses :
(with non negligible serial inductance)

, Ve X Igu?x S xF
P3 = 6 x dlF/dt
L x lpu?xF

2

P3 and P3' are suitable for power MOSFET and
IGBT

Turn-on losses :
P4 =0.4 (VFP - VF) . IFmax . tfr. F

SGS-THOMSON
MICROELECTRONIGS
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TURBOSWITCH ™ “A”. ULTRA-FAST HIGH VOLTAGE DIODE

MAIN PRODUCTS CHARACTERISTICS

IF(Av) 45A
VRRM 1200V
tre (typ) 65ns
VE (max) 1.85V
FEATURES AND BENEFITS

» ULTRA-FAST, SOFT AND NOISE-FREE
RECOVERY.

= VERY LOW OVERALL POWER LOSSES IN
BOTH THE DIODE AND THE COMPANION
TRANSISTOR.

» HIGH FREQUENCY AND/OR HIGH PULSED
CURRENT OPERATIONS.

DESCRIPTION

The TURBOSWITCH is a very high performance
series of ultra-fast high voltage power diodes from
600V to 1200V.

TURBOSWITCH 1200V drastically cuts losses in
all high voltage operations which require extremely
fast, soft and noise-free power diodes. Due to their
optimized switching performances they also highly
decrease power losses in any associated
switching IGBT or MOSFET in all “Freewheel

SR
K1 Al K2 Al
STTA9012T(V)1 STTA9012T(V)2

ISOTOP ®
(Plastic)
Screw version (*)

Mode” operations.

They are particularly suitable in Motor Control
circuitries, or in the primary of SMPS as snubber,
clamping or demagnetizing diodes, and also at the
secondary of SMPS as high voltage rectifier
diodes.

Packaged in ISOTOP®, this 1200V device is
particularly intended for use on 3 phase 400V
industrial mains.

ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
VRRM Repetitive peak reverse voltage 1200 \
VRsMm Non repetitive peak reverse voltage 1200 \
IF(RMS) RMS forward current 150 A
IFRM Repetitive peak forward current (tp =5 us,  f = 5kHz) 900 A
Tj Max operating junction temperature 150 °C
Tstg Storage temperature -65t0 150 °C
(*) : Tin plasted Fast-on version is also available (Without V suffix). )
TM : ISOTOP and TURBOSWITCH are trademarks of SGS-THOMSON Microelectronics.
August 1993 Ed : 2A 1/5
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THERMAL AND POWER DATA
Symbol Parameter Conditions Value Unit
Rih(j-c) Junction to case thermal Per diode 0.85 ‘C/W
resistance
Total 0.48
Coupling 0.1
P4 Conduction power dissipation IF(av) =45A §=0.5 94 w
(see fig. 6) Perdiode Tc=70°C
Pmax Total power dissipation Per diode 104 W
Pmax=P1+P3 (P3=10%P1)| Tc=62C
STATIC ELECTRICAL CHARACTERISTICS (see Fig.6)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
VE - Forward voltage drop IF=45A | Tj=25°C 2.05 \"
Tj=125C 185 | V
R = Reverse leakage current | VR=0.8 | Tj=25°C 200 LA
X VRRM Tj=125°C 12 mA
Test pulses widths :  * tp = 380 ps, duty cycle <2%
**tp=5ms , duty cycle < 2%
DYNAMIC ELECTRICAL CHARACTERISTICS
TURN-OFF SWITCHING (see Fig.7)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
tre Reverse Tj=25C ns
recovery time IF=05A Ir=1A Ir=0.25A 65
IF=1A dif/dt=-50A/us Vg =30V 115
Irm Maximum Tj=125°C VR= 600V [r=45A A
reverse diF/dt = -360 A/us TBD
recovery current | dlF/dt =-500 A/us TBD
S factor Softness factor | Tj=125°C VR=600V Ir =45A /
dIr/dt = -500 A/us 1.2
TURN-ON SWITCHING (see Fig.8)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
tr Forward Tj=25°C ns
recovery time I =45 A, dlF/dt = 360 A/us TBD
measured at, 1.1 x Vemax
VFp Peak forward Tj=25C \
voltage IF =45A, dir/dt = 360 A/us TBD
Ir =40A, di/dt = 500 A/us TBD

2/5
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APPLICATION DATA

The 1200V TURBOSWITCH series has been

designed to provide the

lowest overall power

losses in all high frequency or high pulsed current
operations. In such applications (Fig 1 to 5),the
way of calculating the power losses is given below

TOTAL LOSSES
due to the diode
P =P1+ P2+ P3+ P4+ P5 Watts
CONDUCTION REVERSE SWITCHING SWITCHING
LOSSES LOSSES LOSSES LOSSES
in the diode in the diode in the diode in the tansistor
due to the diode
P1 Watts P2 Watts OFF : P3 Watts P5 Watts
(Fig. 6) (Fig. 6) ON : P4 Watts (Fig. 7)
(Fig. 7 & 8)
Fig. 1 : “FREEWHEEL" MODE.
SWITCHING
TRANSISTOR
o « e °
l IL
DIODE:
TURBOSWITCH "A"
VR _ﬂ_ﬂ_
&
—T,
F=1UT §=tT LOAD
o ®

‘y_l SGS-THOMSON
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Fig. 2 : SNUBBER DIODE.

Fig. 3 : CLAMPING DIODE.

F=1T 6-trr @

F=1T O=tT

]

Fig. 4 : DEMAGNETIZING DIODE.

Fig. 5 : RECTIFIER DIODE.

EE 3

O

—
O

O

STATIC & DYNAMIC CHARACTERISTICS . POWER LOSSES .

Fig. 6: STATIC CHARACTERISTICS

I
Rd
VR

4/5 ﬁ

408

Conduction losses :
P1=Vi0. IF(AV) + Rd . IF(RMS)
with

Vio=1.57V

R4 =0.006 Ohm
(Max values at 125°C,suitable for Ipeak < 3.IF(av) )

Reverse losses :

P2=VR.IR.(1-9)

SGS-THOMSON

o MICROEBLECTRONICS
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APPLICATION DATA (Cont’d)

Fig. 7: TURN-OFF CHARACTERISTICS

v !
NN L
W\ :
"I TRANSISTOR
| \:
I : \:t ________ Lt
1 P
—N\dIF/dt: | DIODE
v 'tai tb !
Y [dIR/dt
IRM—Y, R
|- VR
trr=ta+tb S=tbh/ta
I
—\ di./dt=V,/L RECTIFIER
OPERATION
v ta tb,
______ : t
| y dIR/dt
RM \‘
\“ "' \\'.‘ ________ VR
trr=ta+tb
S = tb/ta

Fig. 8: TURN-ON CHARACTERISTICS

IF

1AVE

)
dip/dt Fmax

VF

VEp i----

\ &1,

Turn-on losses :
(in the transistor, due to the diode)

_Vax Imm®x(3+ 2x8)xF

PS 6 x dlIr/dt
. VR X Igm X I X(S+2)xF
2 x dlr/dt

Turn-off losses (in the diode) :

P3 = Vg X lpm?x S x F
B 6 x dir/dt

Turn-off losses :
(with non negligible serial inductance)

P3 = Ve x Igm2x S xF
6 x dle/dt
L x /RMZXF
2

P3,P3’ and P5 are suitable for power MOSFET and
IGBT

Turn-on losses :
P4=0.4 (VFP - VF) . IFmax. tfr. F

SGS-THOMSON 5/5
HICROELEGTRONICS
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TURBOSWITCH ™ “A”. ULTRA-FAST HIGH VOLTAGE DIODE

MAIN PRODUCTS CHARACTERISTICS

Irav) 2*60A

VRrM 600V

tre (typ) 45ns

VE (max) 1.5V
FEATURES AND BENEFITS

= SPECIFIC TO “FREEWHEEL MODE” OPERA-
TIONS: Freewheel or Booster Diode.

s ULTRA-FAST RECOVERY.

= VERY LOW OVERALL POWER LOSSES IN
BOTH THE DIODE AND THE COMPANION
TRANSISTOR.

» HIGH FREQUENCY OPERATIONS.

DESCRIPTION

The TURBOSWITCH is a very high performance
series of ultra-fast high voltage power diodes from
600V to 1200V.

TURBOSWITCH, A family, drastically cuts losses
in both the diode and the associated switching
IGBT or MOSFET in all “Freewheel Mode”
operations and is particularly suitable and efficient

ABSOLUTE MAXIMUM RATINGS

K2 A2 A2 K1

Peg Tt

K1 A1 K2 A1

STTA12006T(V)1 STTA12006T(V)2

ISOTOP ®
(Plastic)
Screw version (*)

in Motor Control Freewheel applications and in
Booster diode applications in Power Factor Control
circuitries.

Packaged in ISOTOP, these 600V devices are
particularly intended for use on 240V domestic
mains.

Symbol Parameter Value Unit
VRRM Repetitive peak reverse voltage 600
VRsMm Non repetitive peak reverse voltage 600 \
IF(RMS) RMS forward current Per diode 150 A
IFRM Repetitive peak forward current Per diode 450 A
(tp=5ps, f=>5kHz)
T Max operating junction temperature -65to0 150 °C
Tstg Storage temperature -6510 150

(*) : Tin plated Fast-on version is also available (without V suffix).

TM : ISOTOP and TURBOSWITCH are trademarks of SGS-THOMSON Microelectronics.

August 1993 Ed : 2A
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THERMAL AND POWER DATA
Symbol Parameter Conditions Value Unit
Rth(j-c) Junction to case thermal Per diode 085 ‘C/W
resistance
Total 0.47
Coupling 0.1
P1 Conduction power dissipation Per diode 108 w
(see fig. 2) IFiav) = 60A 8 =0.5
Tc= 58°C
Pmax Total power dissipation Per diode 120 W
Pmax=P1+P3 (P3=10%P1)| Tc=48C
STATIC ELECTRICAL CHARACTERISTICS (see Fig.2)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
A/ Forward voltage drop IF=60A | Tj=25°C 1.75 \
Tj=125°C 1.5 \
IR - Reverse leakage current | VR=0.8 | Tj=25°C 200 | pA
X VRRM Tj=125C 12 mA
Test pulses widths :  * tp = 380 ps, duty cycle <2%
**tp=5ms , duty cycle<2%
DYNAMIC ELECTRICAL CHARACTERISTICS
TURN-OFF SWITCHING (see Fig.3)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
trr Reverse Tj=25C ns
recovery time IF=05A Igr=1A Ir=0.25A 45
IF=1A dIfF/dt=-50A/us VR =30V 80
Irm Maximum Tj=125°C VR=400V Ir=60A A
reverse dlF/dt = -480 A/us 38
recovery current | dlr/dt = -500 A/us 24
S factor Softness factor | Tj=125°C VrR=400V  Ir=60A /
diF/dt = -500 A/pus 0.37
TURN-ON SWITCHING (see Fig.4)
Symbol Parameter Test Conditions Min | Typ [ Max | Unit
tr Forward Tj=25°C ns
recovery time IF =60 A, dIF/dt = 480 A/us 700
measured at, 1.1 x Vemax
VEp Peak forward Tj=25°C Vv
voltage IF =60A, dIf/dt = 480 A/us 14

2/6
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APPLICATION DATA

The TURBOSWITCH “A” is especially designed to
provide the lowest overall power losses in any
‘FREEWHEEL Mode” application  (Fig.1)
considering both the diode and the companion

transistor, thus optimizing the overall performance
in the end application.

The way of calculating the power losses is given
below:

TOTAL LOSSES
due to the diode
P =P1+ P2+ P3+P4+P5 Watts

CONDUCTION REVERSE SWITCHING SWITCHING
LOSSES LOSSES LOSSES LOSSES
in the diode in the diode in the diode in the tansistor
due to the diode
P1 Watts P2 Watts OFF : P3 Watts P5 Watts
(Fig. 2) (Fig. 2) ON : P4 Watts (Fig. 3)
(Fig. 3 & 4)
Fig. 1 : “FREEWHEEL” MODE.
SWITCHING
TRANSISTOR
o « e .
1 I
DIODE:

TURBOSWITCH "A"

LOAD

- 3/6
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APPLICATION DATA (Cont’d)

Fig. 2: STATIC CHARACTERISTICS

Ir
Rd
VR

Fig. 3: TURN-OFF CHARACTERISTICS

DIODE

——\ dIF/dt} |
v \tajtb:

IL

=== 1
" H
IRMM dIR/dt

trr=ta+tb

S=tb/ta

Fig. 4: TURN-ON CHARACTERISTICS

IF

dig/dt

! Fmax

VE
VFp ==

1.1VE

-
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or.

Conduction losses :
P1=Vi0.IF(AV) + Rd . IF2(RMS)

with
Vio=1.15V
Rd = 0.0055 Ohm
(Max values at 125°C)

Reverse losses :

P2=VR.IR.(1-9)

Turn-on losses :
(in the transistor, due to the diode)

Ve x Iam?x(8+ 2x8)x F
= 6 x dle/dt
. Ve X Iam x I X(S+2)XF
2 x dl/dt

P5

Turn-off losses (in the diode) :

P3 - Ve x lpm?x S x F
- 6 x dle/dt

P3 and P5 are suitable for power MOSFET and
IGBT

Turn-on losses :
P4=0.4 (VFP - VF) . IFmax . tir. F

SGS-THOMSON
MICROELECTRONICS




STTA12006T(V)1/2

Fig 5 : Conduction losses versus average current
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Fig 7 : Switching ON losses versus dIF/dt
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Fig 9 : Forward voltage drop versus forward
current
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Fig 6 : Switching OFF losses versus dIF/dt
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Fig 8 : Switching losses in transistor due to the
diode
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Fig 10 : Relative variation of thermal transient
impedance junction to case versus pulse duration
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Fig 11 : Peak reverse recovery current versus
dIF/dt
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Fig 13 : Softness factor (tb/ta) versus dIF/dt
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Fig 15 : Transient peak forward voltage versus
diF/dt
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Fig 12 : Reverse recovery time versus dIF/dt
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Fig 14 : Relative variation of dynamic parameters
versus junction temperature (Reference Tj=125°C)
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Fig 16 : Forward recovery time versus dIr/dt

tfr(ns)
1000 T T T
so00l—\ 90% CONFIDENCE Tj=125°C |
VFr=1.1*VF max.
IF=IF(av) |

800 \\

700

600

500

400 \

300 \‘
\

200
100——

dIF/dt(A/ps)
0 200 400 600 800 1000 1200

MICROELECTRONICS

416



SGS-THOMSON

K’l@ MICROELECTRONICS

STTB12006T(V)1/2

TURBOSWITCH ™ “B”. ULTRA-FAST HIGH VOLTAGE DIODE

MAIN PRODUCTS CHARACTERISTICS

IF(av) 2*60A ‘ " e
ter (typ) 65ns K1 Al K2 A1
VF (max) 1.3V STTB12006T(V)1 STTB12006T(V)2
FEATURES AND BENEFITS é*x—/'

o SPECIFIC TO THE FOLLOWING OPERA-
TIONS: Snubbing or clamping, demagnetization
and rectification.

a ULTRA-FAST, SOFT AND NOISE-FREE
RECOVERY.

s VERY LOW OVERALL POWER LOSSES AND
PARTICULARY LOW FORWARD VOLTAGE.

o DESIGNED FOR HIGH PULSED CURRENT
OPERATIONS.

DESCRIPTION

The TU