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GENERAL PURPOSE TRANSISTORS in SOT23/SOT89*/SOT143*/S0T223A

RATINGS CHARACTERISTICS
HOVEER | Yo | B | o | P hee i, | 8 Yoo wygy | o8 |PAGE
W | O [ &) | W) [ i, | max. | mA) | 5| o | ma) [ o

NPN

BC817 45 45 500 250 100 600 100 1 0.7 500/50 200 229
BC818 25 25 500 250 100 600 100 1 0.7 500/50 200 229
BC846 65 65 100 250 220 800 2 5 0.25 [10/0.5 300 235
BC847 45 45 100 250 220 800 2 5 0.25 |10/0.5 300 235
BC848 30 30 100 250 220 800 2 5 0.25 |10/0.5 300 235
BC868* 20 20 1000 | 1000 |85 375 500 1 0.5 1000/100 60 275
BCP54A 45 45 1000 |1500 |40 250 150 2 05 500/50 130 311
BCP55A 60 60 1000 | 1500 |40 250 150 2 0.5 500/50 130 311
BCP56A 100 80 1000 |1500 |40 250 150 2 0.5 500/50 130 31
BCP68A - 20 1000 |1500 |85 375 500 1 05 1000/100 60 315
BCv27 40 30 300 250 20000 |- 100 5 1.0 100/0.1 220 329
BCv29* 40 30 500 1000 | 20000 |- 100 5 1.0 100/0.1 220 333
BCV47 80 60 500 250 4000 - 10 5 1.0 100/0.1 220 329
BCV49* 80 60 500 1000 | 10000 |- 100 5 1.0 100/0.1 220 333
BCV71 80 60 100 250 110 220 2 5 0.25 |[10/0.5 300 353
BCV72 80 60 100 250 200 450 2 5 0.25 10/0.5 300 353
BCW31 32 32 100 250 110 220 2 5 0.25 10/0.5 300 361
BCWa32 32 32 100 250 200 450 2 5 0.25 10/0.5 300 361
BCWa33 32 32 100 250 420 800 2 5 0.25 |[10/0.5 300 361
BCWG60A 32 82 200 250 120 220 2 5 0.35 |[10/0.25 250 367
BCW60B 32 32 200 250 180 310 2 5 0.35 [10/0.25 250 367
BCW60C 32 32 200 250 250 460 2 5 0.35 |[10/0.25 250 367
BCW60D 32 32 200 250 380 630 2 5 0.35 |[10/0.25 250 367
BCW71 50 45 100 250 110 220 2 5 0.25 |[10/0.5 300 381
BCW72 50 45 100 250 220 450 2 5 0.25 |[10/0.5 300 381
BCwW81 50 45 100 250 450 800 2 5 0.25 10/0.5 300 387
BCX19 50 45 500 250 100 600 100 1 0.62 {500/50 200 395
BCX20 30 25 500 250 100 600 100 1 0.62 |500/50 200 395
BCX54* 45 45 1000 | 1000 |45 250 150 2 0.5 500/50 130 403
BCX55* 60 60 1000 |[1000 |40 160 150 2 05 500/50 130 403
BCX56* 100 80 1000 |1000 |40 160 150 2 0.5 500/50 130 403
BCX70G 45 45 200 250 120 220 2 5 0.35 |[10/0.25 250 407
BCX70H 45 45 200 250 180 310 2 5 0.35 |10/0.25 250 407
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RATINGS CHARACTERISTICS
Nlm:EER Veso | Veeo | e Piot hee atle va . Yﬁ;;" atlc/lg tyf; PRGE
v | V) | (mA) | (MW) | min. | max. | (MA) (\7; v) {mA) (MHz)
NPN
BCX70J 45 45 200 250 250 460 2 5 0.35 |[10/0.25 250 407
BCX70K 45 45 200 250 380 630 2 5 0.35 |10/0.25 250 407
BSP40A 70 60 1000 | 1500 |40 120 100 5 0.25 |150/15 100 905
BSP41A 70 60 1000 | 1500 |100 300 100 5 0.25 |[150/15 100 905
BSP42A 90 80 1000 |1500 |40 120 100 5 0.25 |150/15 100 905
BSP43A 90 80 1000 | 1500 |100 300 100 5} 0.25 |[150/15 100 905
PMBT4401 |60 40 600 250 100 300 150 1 0.75 |500/50 250 1233
PMBT5550 | 160 140 600 300 60 250 10 5 0.25 |50/5 200 1247
PMBT6428 |60 50 200 350 250 650 - - 0.2 10/0.5 300 1251
PMBT6429 |55 45 200 350 500 1250 - 0.2 10/0.5 300 1251
PMBTAO05 60 60 500 300 50 - 10 1 0.25 |100/10 100 1255
PMBTAO6 80 80 500 300 50 - 10 1 0.25 |100/10 100 1255
PMBTA13 30 30 300 300 5000 - 10 5 1.5 100/0.1 125 1257
PMBTA14 30 30 300 300 10000 |- 10 5 1.5 100/0.1 125 1257
PXT4401* 60 40 600 1000 | 100 300 150 1 0.75 |500/50 250 1313
PXTA14* 30 30 300 1000 | 20000 |- 100 5 1.5 100/0.1 125 1321
PXTA27* - 60 500 1000 | 10000 |- 100 5 1.5 100/0.1 125 1323
PZTAO5A 60 60 500 1500 |50 - 100 1 0.25 |100/10 100 1347
PZTAO6A 80 80 500 1500 |50 - 100 1 0.25 |100/10 100 1347
PZTA13A 30 30 300 1500 | 5000 - 10 5 15 100/0.1 125 1351
PZTA14A 30 30 300 1500 |10000 |- 10 5 1.5 100/0.1 125 1351
PZTA42A 300 300 500 1500 |40 - 10 10 0.5 20/2 50 1353
PZTA43A 200 200 500 1500 |40 - 10 10 05 20/2 50 1353
PNP
BC807 45 45 500 250 100 600 100 1 0.7 500/50 100 223
BC808 25 25 500 250 100 600 100 1 0.7 500/50 100 223
BC856 65 65 100 250 75 475 2 5 0.3 10/0.5 150 257
BC857 45 45 100 250 75 800 2 5 0.3 10/0.5 150 257
Notes

*  Typesin SOT89 package.
** Typesin SOT143 package.
A Typesin SOT223 package.
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RATINGS CHARACTERISTICS
Nl.ngER Vego | Vero le Pyot hee atle va : \::;;' atlc/lg tyf;, PAGE
V) | V) | (mA) | (W) | min, | max. | (MA) | | Ty [ A

PNP
BC858 30 30 100 250 75 800 2 5 0.3 10/0.5 150 257
BC869* 20 20 1000 | 1000 |85 375 500 1 0.5 1000/100 60 281
BCP51A 45 45 1000 [1500 |40 250 150 2 0.5 500/50 50 307
BCP52A 60 60 1000 | 1500 |40 250 150 (2 0.5 500/50 50 307
BCP53A 100 |80 100C | 1500 |40 250 150 |2 0.5 500/50 50 307
BCP69A 25 1000 |[1500 |85 375 500 |1 0.5 1000/100 |60 321
BCV26 40 30 250 |350 |20000 |- 100 |5 1.0 100/0.1 220 327
BCv28* 40 30 500 |1000 |20000 |- 100 |5 1.0 100/0.1 220 331
BCV46 80 60 250 |300 |4000 |- 10 5 1.0 100/0.1 220 327
BCv48* 80 60 500 1000 | 10000 |- 100 5 1.0 100/0.1 220 331
BCwW29 32 32 100 250 120 260 2 5 0.3 10/0.5 150 355
BCW30 32 32 100 250 215 500 2 5 0.3 10/0.5 150 355
BCW61A 32 32 200 250 120 220 2 5 0.25 |[10/0.25 180 371
BCW61B 32 32 200 |250 180 310 2 5 0.25 |10/0.25 180 371
BCW61C 32 32 200 (250 |250 460 2 5 0.25 |10/0.25 180 371
BCW61D 32 32 200 [250 |380 630 2 5 0.25 |10/0.25 180 371
BCW69 50 45 100 |250 [120 260 2 5 0.3 10/0.5 150 375
BCW70 50 45 100 250 120 500 2 6 0.3 10/0.5 150 375
BCw89 80 60 100 |250 |120 260 2 5 0.3 10/0.5 150 389
BCX17 50 45 500 |250 |100 600 100 |1 0.62 |500/50 100 391
BCX18 30 25 500 |250 |100 600 100 |1 0.62 |500/50 100 391
BCX51* 45 45 1000 |1000 |40 250 150 |2 0.5 500/50 50 399
BCX52* 60 60 1000 [1000 |40 160 150 |2 0.5 500/50 50 399
BCX53* 100 |80 1000 | 1000 |40 160 150 (2 0.5 500/50 50 399
BCX71G 45 45 200 |[250 120 220 2 5 0.25 |10/0.25 180 411
BCX71H 45 45 200 |250 180 310 2 5 0.25 |10/0.25 180 411
BCX71J 45 45 200 250 250 460 2 5 0.25 |[10/0.25 180 411
BCX71K 45 45 200 250 380 630 2 5 0.25 |[10/0.25 180 411

Notes

*  Typesin SOT89 package.

** Typesin SOT143 package.

A Typesin SOT223 package.
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RATINGS CHARACTERISTICS
Nlm:EER Veso | Veeo le Prot hre atl; va ' \:::;“ atl/lg ty':) PAGE
V) | V) | (mA) [(MW) | min. | max. |(MA) | (¥ | Ty (MA) R
BSP30A 70 60 1000 | 1500 |40 120 100 5 0.25 |150/15 100 901
BSP31A 70 60 1000 |1500 |100 300 100 5 0.25 |150/15 100 901
BSP32A 90 80 1000 [1500 |40 120 100 5 0.25 |150/15 100 901
BSP33A 90 80 1000 |1500 |100 300 100 5 0.25 |150/15 100 901
PMBT4403 |40 40 600 250 100 300 150 2 0.75 |500/50 200 1237
PMBTAS55 60 60 500 250 50 - 10 1 0.25 |100/10 50 1263
PMBTA56 80 80 500 250 50 - 10 1 0.25 |[100/10 50 1263
PMBTA63 30 30 500 250 5000 - 10 5 1.5 100/0.1 125 1265
PMBTA64 30 30 500 250 5000 - 10 5 15 100/0.1 125 1265
PXT4403* 40 40 600 1000 | 100 300 150 2 0.4 150/15 200 1317
PXTA64* 30 30 300 1000 |[20000 |- 100 5 1.5 100/0.1 125 1325
PXTA77* - 60 500 1000 |10000 |- 100 5 1.5 100/0.1 125 1327
PXTA92* 300 300 500 1500 |40 - 10 10 0.5 20/2 50 1329
PXTAQS3* 200 200 500 1500 |40 - 10 10 0.5 20/2 50 1329
PZTAS5A 60 60 500 1500 |50 - 100 1 0.25 |100/10 50 1357
PZTA56A 80 80 500 1500 |50 - 100 i) 0.25 |100/10 50 1357
PZTAB3A 30 30 500 1500 |10000 |- 100 5 1.5 100/0.1 125 1361
PZTAB4A 30 30 500 1500 [10000 |- 100 5 1.5 100/0.1 125 1361
PZTA92A 300 300 500 1500 |40 - 10 10 0.5 20/2 50 1363
PZTA93A 200 200 500 1500 |40 - 10 10 0.5 20/2 50 1363
Notes

*  Typesin SOT89 package.
** Types in SOT143 package.
A Types in SOT223 package.
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HIGH-FREQUENCY TRANSISTORS in SOT23

RATINGS CHARACTERISTICS
NJI;Z?ER Veso | Veeo | ke Piot Rz atle va ' t;p. atf t;;) t(;; PAGE
(V) | (V) | (mA) | (MW)| min. | max. | (MA) (\7§ (dB) (MHz) (MHz (PF)

NPN

BF570 40 15 100 250 |40 - 10 1 - - > 490 |1.6 497
BF840 40 40 25 250 |- - - - - - 380 0.3 549
BF841 40 40 |25 |250 - S S B 380 0.3 549
BFS18 30 20 20 250 (35 125 |1 10 4 100 200 0.85 839
BFS19 30 20 30 250 |65 225 |1 10 4 100 260 0.85 839
BFS20 30 20 25 250 |40 85 7 10 - - 450 845
PNP

BF550 40 40 25 250 |50 - 1 10 2 0.1 325 0.5 493
BF569 40 35 30 250 |25 - 3 10 45 800 900 0.33 495
BF579 20 20 25 250 |20 10 10 45 800 1350 0.46 501
BF660 40 30 25 250 |30 - 3 10 - 650 0.65 513
BF824 30 30 25 250 - - - 3 100 450 0.1 543

BROADBAND TRANSISTORS in SOT23/SOT89*/SOT143**/S0T223A
RATINGS CHARACTERISTICS
NJI\YAEEER Veso | Veeo Ie Pt hre atle Va t tcy’l;; atf t;;) t(y:;; PRIGE
V) | (V) | (mA) [ (mW)| min, | max. | (MA) (\7; (dB) (MHz) (GHz) | (pF)

NPN

BF747 30 20 50 150 |40 250 |2 10 - 1.2 05 523
BFG16AA 40 25 150 1000 |25 - 50 5 - - 15 1.8 591
BFG17A* 25 15 50 300 |20 - 2 1 60 793.25 2.8 0.6 599
BFG25AX** |8 5 6.5 32 50 200 |05 1 - - 5 0.22 607
BFG33** 9 7 20 300 |50 - 14 5 - - 12 - 617
BFG33X** 9 7 20 300 |50 - 14 5 - - 12 - 617
BFG35A 25 18 150 1000 |25 - 100 10 |60 793.25 4 1.2 619
BFG67** 20 10 50 300 |60 100 15 5 - - 7.5 0.5 637
BFGB67X** 20 10 50 300 |60 - 15 5 - - 75 0.5 637
BFG92A*™ 20 15 25 300 |40 - 14 10 |- - 5 0.35 641
BFG92AX*™ |20 15 25 300 |40 - 14 10 |- - 5 0.35 641
BFG93A*™ 15 12 35 300 |40 - 30 5 - - 6 0.6 647
BFG93AX*™ |15 12 35 300 |40 - 30 5 - 6 0.6 647
BFG94A 15 12 60 700 45 - 30 5 60 793.25 6 0.5 653
BFG97A 20 15 100 1000 |25 - 70 10 |60 793.25 55 1.0 665
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RATINGS CHARACTERISTICS
NJ;I:EER Veso | Vero | e Prot ee atle \7:5 ::,'; atf t;;) S; PAGE
V) | (V) | (mA) | (mW)| min, | max. | (MA) ) | (@B) (MHz) (GHz) | (pF)
NPN
BFG135A 25 15 150 | 1000 |80 - 100 (10 (60 793.25 7.0 1.2 675
BFG197** 20 10 100 |300 |40 - 50 5 - - 7.5 0.85 687
BFG197X** |20 10 100 |[300 |40 - 50 5 - - 75 0.85 687
BFG198A 20 10 100 | 1000 |40 - 50 5 60 793.25 8.0 0.8 721
BFQ17* 40 25 150 | 1000 |25 - 150 |5 - - 1.2 1.9 731
BFQ18A 25 15 150 | 1000 |25 - 100 |10 |60 793.25 3.6 142 737
BFQ19* 20 15 75 500 |25 - 75 10 |- - 5.0 1.3 741
BFQ67 20 10 50 180 (100 |- 15 5 - - 75 0.5 747
BFR53 18 10 50 250 |25 - 50 5 60 217 2.0 0.9 767
BFR92 20 15 25 200 |25 - 14 10 |60 493.25 5.0 0.7 775
BFR92A 20 15 25 200 |40 - 14 10 |60 793.25 5.0 0.35 783
BFR93 15 12 35 200 (25 - 30 5 60 493.25 5.0 0.8 795
BFR93A 15 12 35 250 (40 “ 30 5 60 793.25 5.0 0.6 803
BFR106 20 15 100 |350 |- = = . - 37 1.2 817
BFS17 25 15 25 250 (20 150 |2 1 45 217 1.3 0.65 827
BFS17A 25 15 25 300 |20 150 |2 1 - - 2.8 0.6 833
BFT25 8 5 25 50 20 - 1 1 - - 23 0.45 851
BFT25A 8 5 6.5 50 - = g - - - 5 0.22 859
PNP
BFG31A 20 15 100 | 1000 |25 - 100 |10 |60 848.25 L5} 1.6 611
BFG55A 25 18 150 | 1000 |25 - 100 |10 |60 848.25 4 17 631
BFQ149* 20 15 75 1000 |20 - 50 10 |- - 4.2 17 751
BFT92 20 15 25 200 (20 - 14 10 |60 493.25 L] 0.7 869
BFT93 15 12 35 200 |20 - 30 5 60 493.25 5 1.0 875
Notes

*  Typesin SOT89 package.
** Typesin SOT143 package.
A Typesin SOT223 package.
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SWITCHING TRANSISTORS in SOT23/SOT89*/S0T223A

RATINGS CHARACTERISTICS
NUMBER | Veso | Veso | le [ il M atie | 3 | Vo | ation | Sfir | aticn, | PAGE
V) | (V) |(mA) min. | max. | (MA) | G| o | (MA) | oy, | (MA)

NPN
BSP50A 60 45 500 | 1500 | 2000 |- 500 10 [1.3 500/0.5 | 400/1500 | 500/0.5 909
BSP51A 80 60 500 | 1500 |2000 |- 500 10 |1.3 500/0.5 | 400/1500 | 500/0.5 909
BSP52A 90 80 500 | 1500 (2000 |- 500 10 [1.3 500/0.5 | 400/1500 | 500/0.5 909
BSR13 60 30 800 |250 |100 |300 150 10 1.6 500/50 | 35/285 150/- 991
BSR14 75 40 800 (250 |100 |300 150 10 [1.0 500/50 |- - 991
BSR17A 60 40 200 |250 |100 |300 10 1 0.3 50/5 70/250 10/1 999
BSR40* 70 60 1000 | 1000 | 40 120 100 5 0.5 500/50 |250/1000 | 100/5 1019
BSR41* 70 60 1000 | 1000 | 100 | 300 100 5 0.5 500/50 |250/1000 | 100/5 1019
BSR42* 90 80 1000 | 1000 | 40 120 100 5 0.5 500/50 | 250/1000 | 100/5 1019
BSR43* 90 80 1000 | 1000 | 100 | 300 100 5 0:5 500/50 | 250/1000 | 100/5 1019
BSS64 120 |80 100 (250 |20 80 10 1 0.2 50/15 |-/1000 15/1 1033
BST50* 60 45 500 {1000 | 1000 |- 150 10 (1.3 500/50 |400/1500 |500/0.5| 1067
BST51* 80 60 500 | 1000 | 1000 | - 150 10 (1.3 500/50 | 400/1500 |500/0.5| 1067
BST52* 90 80 500 |1000 | 1000 |- 150 10 [1.3 500/50 |400/1500 |500/0.5| 1067
BSV52 20 12 100 | 250 |40 120 10 1 0.2 50/5 12/18 10/3 | 1099
PMBT2222 |60 30 600 250 |100 |300 150 10 (04 150/15 | 10/225 | 150/- 1215
PMBT2222A | 75 40 600 |[250 |[100 |300 150 10 (0.3 150/15 | 10/225 150/- 1215
PMBT2369 |40 40 500 |250 |40 120 10 1 025 |[10/1 12/18 10/3 1219
PMBT3904 60 40 200 |300 |[100 |300 10 1 0.3 50/5 35/200 10/1 1225
PXT2222* 60 30 600 | 1000 | 100|300 150 10 |04 150/15 | 10/225 150/15 | 1297
PXT2222A* |75 40 600 |1000|100 |300 150 10 (0.4 150/15 | 10/225 150/15 | 1297
PXT3904* 60 40 200 {1000 | 100 |300 10 1 0.3 50/5 35/200 10/1 1305
PZT2222A |60 30 600 | 1500|100 |300 150 10 |04 150/15 | - - 1331
PZT2222AA | 75 40 600 | 1500 (100 |300 150 10 |03 150/10 | 10/225 150/15 | 1331
PZT3904A |60 40 200 | 1500|100 |300 10 1 0.3 10/1 35/200 10/1 1339
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RATINGS CHARACTERISTICS
NJI;:EER Veso | Vero | e Piot hre atle va ' v‘(;\E,)" ‘| atlfg t‘(,,’{;;,, at I/l PAGE
V) | V) |(A)| (mW) | min. | max. | (MA) & | o0 | (mA) | B | (maA)

PNP

BSP60A 60 45 500 |1500 |2000 |- 500 |10 1.3 500/0.5 | 400/1500 | 500/0.5| 913
BSP61A 80 60 500 |1500 |2000 |- 500 |10 1.3 500/0.5 | 400/1500 |500/0.5| 913
BSP62A 90 80 (500 |1500 |2000 |- 500 (10 18 500/0.5 | 400/1500 |500/0.5| 913
BSR12 15 15 100 | 250 30 120 |50 1 0.45 |[100/10 |20/30 30/3 985
BSR15 60 40 600 |250 100 |[300 |150 |10 1.6 500/50 |45/100 150/15 995
BSR16 60 60 600 |250 100 |300 |150 |10 1.6 500/50 |45/100 150/15 995
BSR18A 40 40 200 |250 100 |300 |10 1 0.4 50/5 70/300 10/1 1003
BSR30* 70 60 1000 | 1000 |40 120 |100 |5 0.5 500/50 |500/650 | 100/5 1015
BSR31* 70 60 1000 | 1000 | 100 |300 (100 |5 0.5 500/50 |500/650 |100/5 | 1015
BSR32* 90 80 1000 | 1000 |40 120 |100 |5 0.5 500/50 |500/650 |100/5 1015
BSR33* 90 80 1000 | 1000 | 100 |300 |100 |5 0.5 500/50 | 500/650 |100/5 1015
BSS63 110 {100 |100 (250 (30 |- 25 1 025 |25/25 |- - 1027
BST60" 60 |45 |500 |1000 |1000 |- 150 |10 1.3 500/0.5 | 400/1500 | 500/0.5| 1071
BST61* 80 60 500 |1000 |1000 |- 150 |10 1.3 500/0.5 | 400/1500 | 500/0.5| 1071
BST62* 90 80 500 |[1000 |1000 |- 150 |10 1.3 500/0.5 | 400/1500 | 500/0.5| 1071
PMBT2907 |60 40 (600 |[250 |30 |50 |500 |10 |04 150/15 |45/100 150/15 | 1221
PMBT2907A | 60 60 600 (250 |30 (50 |500 |10 |0.4 150/15 |45/100 150/15 | 1221
PMBT3906 |40 |40 |200 |250 100 |[300 |10 1 025 |10/ 35/225 10/1 1229
PXT2907* 60 40 600 |1000 |100 (300 (150 |10 |04 150/10 |45/100 150/15 | 1301
PXT2907A* |60 60 600 [1000 [100 [300 [150 |10 |0.4 150/10 |45/100 150/15 | 1301
PXT3906* 40 (40 |200 |1000 |100 |300 |10 1 025 |10/ 35/225 10/1 1309
PZT2907A |60 40 (600 [1500 |100 |300 |150 |10 |0.4 150/15 |45/100 150/15 | 1335
PZT2907AA |60 60 600 |[1500 |[100 |[300 (150 |10 0.4 150/15 |45/100 150/15 | 1335
PZT3906A 40 40 200 | 1500 |100 (300 |10 1 0.4 50/5 35/225 10/1 1343
Notes
*  Types in SOT89 package.
** Typesin SOT143 package.
A Types in SOT223 package.
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POWER TRANSISTORS FOR SWITCHING in SOT223

RATINGS CHARACTERISTICS
NJAYIIEEER Veso | Veeo | lc | Pt | hee | atle Va ' Vz:\a/)u ‘| atle | atly | t, | t |atlc|atly PAGE
V) | ) | 8| W) |min. | (&) | | 0| (A) | (mA) | max. |max. | (A) | (mA)

NPN

BDS61 60 60 4 8 1000 (1.5 |3 1.6 1.5 |6 2 8 |1.5 |6000 421
BDS61A 80 80 4 8 1000 {15 |3 1.6 1.5 16 2 8 [1.56 |6000 421
BDS61B 100 (100 |4 8 1000 (1.5 |3 1.6 1> |6 2 8 1.5 |6000 421
BDS61C 120 | 120 |4 8 1000 |15 |3 1.6 15 |6 2 8 [1.5 |6000 421
BDS77 100 |80 3 8 30 2 2 1.8 6 600 |1 3 |2 200 427
BDS201 60 45 3 8 40 3 2 1.8 6 600 |1 3 |2 200 427
BDS203 60 60 3 8 30 2 2 1.8 6 600 |1 3 (2 200 427
BDS643 60 45 3 8 1000 | 3 3 1.8 5 50 2 10 |3 12 439
BDS645 80 60 3 8 1000 | 3 3 1.8 5 50 2 10 |3 12 439
BDS647 100 |80 3 8 1000 |3 3 1.8 5 50 2 10 |3 12 439
BDS649 120 | 100 |3 8 1000 | 3 3 1.8 5 50 1 10 (3 12 439
BDS651 140 |120 |3 8 1000 |3 3 1.8 5 50 2 10 (3 12 439
BDS933 45 45 3 8 25 1 2 0.5 1 100 |1 3 |1 100 451
BDS935 60 60 3 8 25 1 2 0.5 1 100 |1 3 |1 100 451
BDS937 100 |80 3 8 25 1 2 0.5 1 100 |1 31 100 451
BDS939 120 | 100 |3 8 25 1 2 0.5 1 100 |1 3 |1 100 451
BDS941 140 |120 |3 8 25 1 2 0.5 1 100 |1 3 (1 100 451
BDS943 22 22 3 8 50 2 1 0.5 2 200 - - - 463
BDS945 32 32 3 8 50 2 1 0.5 2 200 |- - - - 463
BDS947 45 45 3 8 40 025 |1 0.5 2 200 |- - - - 463
BDS949 60 60 3 8 20 2 4 1 2 200 |- - - 475
BDS951 80 80 3 8 20 2 4 1 2 200 |- - - 475
BDS953 100 |100 (3 8 20 2 4 1 2 200 |- - - 475
BDS955 120 |120 |3 8 20 2 4 1 2 200 |- - - - 475
PNP

BDS60 60 60 4 8 1000 | 1.5 3 1.6 1.8 6 1.5 5 1.5 6000 415
BDS60A 80 80 4 8 1000 |15 |3 1.6 1.5 |6 1.5 |5 1.5 | 6000 415
BDS60B 100 |[100 |4 8 1000{1.5 |3 1.6 15 |6 1.5 |5 1.5 | 6000 415
BDS60C 120 [120 |4 8 1000 (1.5 |3 1.6 1.5 |6 15 |5 1.5 | 6000 415
BDS78 100 |80 3 8 40 3 2 1.8 6 600 |1 3 2 200 433
BDS202 60 45 8 8 40 3 2 1.8 6 600 |1 3 2 200 433
BDS204 60 60 3 8 40 3 2 1.8 6 600 |1 3 2 200 433
BDS644 60 45 3 8 1000 | 3 3 1.8 5 50 2 10 3 12 445
BDS646 80 60 3 8 1000 |3 3 1.8 5 50 2 10 3 12 445
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RATINGS CHARACTERISTICS
NJhYIIZEER Veso | Veeo | le | P | hee | atle Va ' vf\E,)” ‘| atlc |atly | t,, | tn |atl [ atl, |PAGE
™ | V) | (A)] W) | min.| (A) (\;)E max. | (A) |(mA) | max. |max.| (A) |(mA)

PNP

BDS648 |100 |80 3 8 1000 |3 3 1.8 5 50 2 10 3 12 | 445
BDS650 |120 |[100 (3 8 1000 |3 3 1.8 5 50 2 10 3 12 | 445
BDS652 [140 (120 |3 |8 [1000|3 |3 [18 [5 (50 |2 |10 [3 [12 |a445
BDS934 |45 45 3 8 25 1 2 0.5 1 100 |06 (24 |1 100 (457
BDS936 |60 60 3 8 25 1 2 0.5 1 100 (06 |24 |1 100 |457
BDS938 | 100 |80 3 8 25 1 2 0.5 1 100 |06 |24 |1 100 |[457
BDS940 (120 (100 |3 8 25 1 2 05 1 100 (06 |24 1 100 |[457
BDS942 (140 [120 |3 8 25 1 2 0.5 1 100 (06 |24 |1 100 | 457
BDS944 |22 22 3 8 50 2 1 0.5 2 200 |- - - - 469
BDS946 |32 32 3 8 50 2 1 0.5 2 200 |- - - - 469
BDS948 |45 (45 |3 |8 |40 |2 |1 fos |2 f200 |- |- |- |- |469
BDS950 |60 (60 |3 |8 [20 |2 |4 |1 2 fe00 |- |- |- |- 481
BDS952 (80 (80 [3 |8 |20 |2 |4 |1 2 f200 |- |- |- |- 481
BDS954 (100 [100 |3 [8 |20 |2 |4 |1 2 feco |- |- |- |- 481
BDS956 120 |120 |3 8 20 2 4 1 2 200 |- - - - 481
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LOW-NOISE TRANSISTORS in SOT23 (F > 4 dB at f = 1 kHz; B = 200 Hz)

RATINGS CHARACTERISTICS
NJI\YII’;EER Veso | Veeo Ie Prot fre atle Vat Y;;:‘ atl/ly t;;) PAGE
V) | (V) | (mA) | (MW) | min, | max. | (MA)| Y | " | ™A gy
NPN
BC849 30 30 100 |250 |- 800 |2 5 0.25 10/0.5 300 245
BC850 45 45 100 |250 |- 800 |2 5 0.25 10/0.5 300 245
BCF32 32 32 100 |250 |200 ([450 |2 5 0.25 10/0.5 300 293
BCF33 32 32 100 |250 |420 |800 |2 5 0.25 10/0.5 300 293
BCF81 50 45 100 |250 |420 |800 |2 5 0.25 10/0.5 300 305
PMBT5088 |35 30 50 250 |350 |- 1 5 0.5 10/1 200 1241
PNP
BC859 30 30 100 |250 |[125 |800 |2 5 0.3 10/0.5 150 265
BC860 45 45 100 |[250 |125 |800 (2 5 0.3 10/0.5 150 265
BCF29 32 32 100 |250 |120 |260 (2 5 0.3 10/0.5 150 287
BCF30 32 32 100 (250 [2156 |500 |2 5 0.3 10/0.5 150 287
BCF70 50 45 100 |250 (215 |500 |2 5 0.3 10/0.5 150 299
HIGH-VOLTAGE TRANSISTORS in SOT23/S0OT89*/S0T223A
RATINGS CHARACTERISTICS
NJJlEEER Veso | Veeo | e (:“a’) hee atle | atVee \:1'1:;;(“ at I/l t;;) s
W) | V) | (ma) min. [max.|mA)| ) | ¥ | ma) | B
NPN
BF620* 300 |- 50 1000 | 50 - 25 20 0.6 30/5 60 505
BF622* 250 |250 |50 1000 | 50 - 25 20 0.6 30/5 60 505
BF720A 300 |- 50 1500 | 50 - 25 20 0.6 30/5 60 515
BF722A 250 |250: |50 1500 | 50 - 25 20 0.6 30/5 60 515
BF820 300 |- 50 310 |50 - 25 20 0.6 30/5 60 535
BF822 250 |250 |50 310 |50 - 25 20 0.6 30/5 60 535
BSP19A 400 |350 |1000 |1500 |40 - 10 20 1.3 50/4 70 899
BSP20A 300 |250 |1000 |1500 |40 - 10 20 1.3 50/4 70 899
BSR19 160 | 140 |600 |350 |60 250 |10 5 0.25 50/5 100 1007
BSR19A 180 (160 |600 |360 |80 250 |10 5 0.2 50/5 100 1007
BST39* 400 |350 |1000 [ 1000 |40 160 |20 10 05 50/4 70 1063
BST40* 300 |250 |1000 |1000 |40 160 |20 10 0.5 50/4 70 1063
PMBT5551 | 180 | 160 |600 |250 |80 250 |10 5 0.2 50/5 100 1249
PMBTA42 300 |300 |500 |250 |40 - 30 10 0.5 20/2 50 1259
PMBTA43 |200 |200 |500 |250 |40 - 30 10 0.5 20/2 50 1259
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HIGH-VOLTAGE TRANSISTORS in SOT23/S0T89*/S0T223A

RATINGS CHARACTERISTICS
NJ;:EER Veso | Veeo | e (r:';;,) hee atle | atVee "’:;;n atlo/lg tyf;, PAGE
(V) | (V) [(mA) min. | max. [ (MA)| (V) ) ) (MHz)

PNP
BF621* 300 |- 20 1000 |50 - 25 20 0.8 30/5 60 509
BF623* 250 |250 |20 1000 (50 |- 25 20 0.8 30/5 60 509
BF721A 300 |- 50 1500 | 50 - 25 20 0.8 30/5 60 519
BF723A 250 |250 (50 1500 | 50 - 25 20 0.8 30/5 60 519
BF821 300 |- 50 250 |50 - 25 20 0.8 30/5 60 539
BF823 250 |250 (50 250 |50 - 25 20 0.8 30/5 60 539
BSP15A 200 |200 | 1000 {1500 |30 150 |10 50 25 50/5 15 897
BSP16A 350 |300 |1000 | 1500 |30 120 |10 50 2.0 50/5 18 897
BSR20 130 120 |600 |250 |40 180 |10 5 0.5 50/5 100 1011
BSR20A 160 |150 |600 |250 |60 240 |10 5 0.5 50/5 100 1011
BST15* 200 |200 |1000 |1000 |30 150 |50 10 25 50/5 15 1059
BST16* 350 |300 |1000 1000 |30 120 |50 10 2.0 50/5 15 1059
PMBT5401 | 160 |150 |500 (250 |60 240 |10 5 0.5 50/5 100 1245
PMBTAS2 |300 |300 [500 (250 |40 - 10 10 0.5 20/2 50 1267
PMBTA93 |200 |200 [500 {250 |40 - 10 10 0.5 20/2 50 1267

Notes

*  Typesin SOT89 package.

** Typesin SOT143 package.

A Types in SOT223 package.

FIELD-EFFECT TRANSISTORS in SOT23/SOT89*/SOT143*/SOT223A

RATINGS CHARACTERISTICS
1
NJI\YIIF;EER +Vps | Vaso| o Piot zr‘\cAs; (r‘r)\sAs) —\:{;))Gs :I;’sl) (g?) (ZC) PADE
¥ (V) (mA) | (mW) max. | min. | max. max. min. | max. | max.

BF510 20 - 30 250 |10 0.7 3 0.8 2.5 0.4 - 487
BF5S11 20 - 30 250 10 2.5 7 1.5 4 0.4 - 487
BF512 20 - 30 250 |10 6 12 22 6 0.4 - 487
BF513 20 - 30 250 |10 10 18 3 7 0.4 - 487
BF989** 20 - 20 200 |50 2 20 27 9.5 0.025 |- 551
BF990A** | 18 - 30 200 |25 - - 1.3 17 0.025 |- 555
BF991** 20 - 20 200 |50 4 25 25 10 0.020 |- 559
BF992** 20 - 40 200 |25 - - 1.3 20 0.04 - 563
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RATINGS CHARACTERISTICS
NJI\YII:EER Vo5 | Vaso| o Piot z,l:ii (::s:) —\:{;;Gs ;rYr:,sl) (gF) (Xc) s
V) () | (A | (m¥) max. | min. max. max. min. | max. max.

BF994S** |20 - 50 300 |50 4 20 25 15 0.025 |- 569
BF996S** |20 - 30 300 |50 4 20 25 15 0.025 |- 573
BF997** 20 - 30 300 |10 2 20 25 15 0.025 |- 8577
BF998** 12 - 30 200 |50 2 18 2.5 21 - - 581
BFR30 25 25 10 250 (0.2 4 10 5 1 1.5 0.5 757
BFR31 25 - - - - 1 5 25 1.5 1.5 0.5 757
BFR101A** | 30 30 10 200 |5 0.2 15 1.0 1.2 - 815
BFR101B** | 30 30 10 200 5 1 5 2.5 25 - - 815
BFR200** |30 30 20 250 |.003 0.2 35 1.3 - - 823
BFT46 25 25 10 250 (0.2 0.2 1.5 1.2 1.0 1.5 05 861
BSD22** 20 50 230 |1 - - 2.0 - 0.6 - 893
BSP103A |35 20 700 |1500 |- - - - - 917
BSP105A |60 20 500 (1500 |- - - - - 917
BSP106A |60 20 425 |1500 |10 - 0.001 100 10 - 921
BSP107A |200 |20 200 |[1500 |10 - .00003 90 10 - 929
BSP108A |80 20 500 |1500 |100 - 0.001 150 12 - 937
BSP109A |90 20 450 [1500 |- - - - - 917
BSP110A 80 20 325 |1500 | 100 - 0.001 75 6 941
BSP120A |200 |20 250 (1500 |100 - 0.001 125 10 945
BSP121A |200 |20 350 (1500 |100 - 0.001 200 10 - 949
BSP126A |250 |20 350 |1500 | 100 - 0.001 200 15 - 955
BSP205A |60 20 275 |1500 | 100 - 0.001 60 10 961
BSP206A |60 20 350 |[1500 |100 - 0.001 100 12 965
BSP220A |200 |20 225 |1500 | 100 - 0.001 100 15 - 969
BSP225A [250 |20 225 |1500 | 100 - 0.001 100 16 977
BSR56 40 40 - 250 |1 50 - 10 - 5, 1023
BSR57 40 40 - 250 |1 20 100 6 - 5 1023
BSR58 40 40 - 250 |1 8 80 4 - 5 - 1023
BSS83* 10 - 50 230 |10 - - 2 - 0.6 1037
BSS84 50 20 130 |360 |6000 |- 0.06 50 - - 1041
BSS87 200 |20 280 [1000 |100 - 0.06 140 10 - 1045
BSS131 240 |20 100 |360 |10 - 0.06 60 - - 1049

Notes

*  Typesin SOT89 package.

** Typesin SOT143 package.

A Types in SOT223 package.
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RATINGS CHARACTERISTICS
TYPE
NOMBER | £V |Voo| o | Puc |t | oy | Y| (el | o | |PACE
M) | ) | iR [{me) max. | min. | max. max. | min. | max. | max.
BSS192* 200 |20 150 | 1000 | 100 - 0.06 - 60 15 1053
BST80* 80 20 500 |1000 | 100 - 0.01 3.5 300 8 1075
BST82 80 20 175 | 300 100 - 0.001 3.5 150 3 1079
BST84* 200 |20 250 |1000 |100 - 0.01 2.8 250 5 1083
BST86* 180 |20 300 |1000 | 100 - 0.01 24 250 6 1087
BST120* 60 20 300 |1000 | 100 - 0.01 35 200 8 1091
BST122* 50 20 250 |1000 |100 - 0.01 35 125 8 1095
PMBF170 |60 20 250 |300 |10 - 0.001 - 100 10 1191
PMBF4391 |40 40 - 250 |1 50 150 10 - 35 1195
PMBF4392 |40 40 - 250 |1 25 75 5 - 35 1195
PMBF4393 |40 40 - 250 |1 5 30 3 - 3.5 1195
PMBFJ108 |25 25 - 250 |3 80 - - - 15 1199
PMBFJ109 |25 25 - 250 |3 40 - - - 15 1199
PMBFJ110 |25 25 - 250 |3 10 - - - 15 1199
PMBFJ111 |40 40 - 300 1 20 - - 1205
PMBFJ112 |40 40 - 300 |1 5 - - - - 1205
PMBFJ113 |40 40 - 300 |1 2 - - - 1205
PMBFJ174 |30 30 - 300 |1 20 135 10 - 4 1211
PMBFJ175 |30 30 - 300 |1 g 70 6 - 4 1211
PMBFJ176 |30 30 - 300 |1 2 35 4 - 4 1211
PMBFJ177 |30 30 - 300 1 1.5 20 225 - 4 1211
2N7002 60 - 180 |300 |- = = - - 1365
Notes
*  Types in SOT89 package.
** Types in SOT143 package.
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SPECIAL TRANSISTORS IN SOT143

RATINGS CHARACTERISTICS
TYPE h v f
NUMBER | Veso | Veeo | e Piot i atle | atVee n:;:' at I/l ty;). BNAE
PNP
BCV62 30 30 100 |250 100 800 |2 5 0.65 100/5 150 339
BCV64 30 30 100 [250 |100 900 |2 5 0.3 100/0.5 200 347
NPN
BCV61 30 30 100 |250 |[110 800 |2 5 0.6 100/5 300 335
BCV63 30 30 100 |250 |100 900 |2 5 0.65 100/5 200 343
NPN/PNP
BCVes 30 [30 [100 [2s0 [75  [eoo [2 [5 |03 1005 [100 [ 351
TRIGGER DEVICES
RATINGS CHARACTERISTICS
TYRE |CYRLOFE ‘("7; ( 'AA : I Iy PAGE
m
max. max. (uA) (1A)
BRY61 SOT23 70 175 5/1 30/50 881
BRY62 SOT143 70 175 - - 887
DIODES in SOT23/SOD80*/SOT143**
RATINGS CHARACTERISTICS
TYPE t c
NUMBER DESCRIPTION Vq i m;rx vV, atl, ma';( PAGE
(V) | (MA) ' W) (mA) 4
(ns) (PF)
BA423L* band switch 20 50 0.9 50 25 89
BA682* band switch 35 100 |- 1 100 |1.5 91
BA683* band switch 35 100 |- 1 100 (1.5 91
BAS16 high-speed switch 75 250 |6 1.25 150 |2 93
BAS17 low-voltage stabilizer - 250 |- 0.87-0.96 100 140 97
BAS19 high-speed switch 100 |200 |50 1.25 200 |5 101
BAS20 high-speed switch 150 |200 |50 1.25 200 |5 101
BAS21 high-speed switch 200 |200 |50 1.25 200 |5 101
BAS28** fast switch double diode 75 250 |6 1.25 150 |2 109
BAS29 switch 90 250 |50 1.25 400 |35 113
BAS31 two diodes in series 90 250 |50 1.25 400 |35 113
BAS32* high-speed switch 75 200 |4 1 100 |2 115
BAS32L* high-speed switch 75 200 |4 1 100 (2 123
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RATINGS CHARACTERISTICS
NL-IJ'nYIIF;EER DESCRIPTION Ve Ie mt;x v, atl, m(: ‘; PAGE
V) [ma) | T W mAy e
BAS35 common diode double diode 90 250 |50 1.25 400 |35 113
BAS56** ultra-high speed switch double diode |60 200 (6 125 500 |25 131
BAS85* Schottky barrier 30 200 |5 0.8 100 |10 135
BAS86 Schottky barrier 50 200 |4 0.9 100 |- 139
BAT17 Schottky barrier 4 30 - 0.6 10 1 143
BAT18 band switch 35 100 1.2 100 |1 147
BAT54 Schottky barrier 30 200 |5 1 100 |10 151
BAT54A;C;S Schottky barrier 30 200 |5 1 100 |10 155
BAT74* Schottky barrier double diode 30 200 |5 1 100 |10 157
BAvV23** two diodes 200 {200 |50 25 200 |28 161
BAV70 common cathode double diode 70 250 |6 1.25 150 |1.5 163
BAV74 two diodes 50 250 |4 1 100 |2 167
BAV99 two diodes in series 70 250 |6 1.25 150 | 1.5 171
BAV100* general purpose 50 250 |50 125 200 |5 175
BAV101* general purpose 100 |250 |50 1.25 200 |5 175
BAV102* general purpose 150 |250 |50 1.25 200 |5 175
BAV103* general purpose 200 |250 |50 1.25 200 |5 175
BAV105* ultra high speed 60 300 |6 1.25 500 |2.5 183
BAWS56 common anode double diode 70 250 |6 1.25 150 |2 191
PMBD914 high speed switch 70 200 (15 1 10 4 1179
PMBD6050 high speed switch 70 200 (15 1.1 100 |25 1183
PMBD7000 two diodes in series 100 |200 |15 1.1 100 |[1.5 1187
PMLL4148* general purpose 75 200 |4 1 10 4 1273
PMLL4150* general purpose 50 300 (6 1 200 |25 1277
PMLL4151* general purpose 50 200 |2 1 50 2 1277
PMLL4153" general purpose 50 200 |2 0.88 20 2 1277
PMLL4446* general purpose 75 200 (4 1 20 4 1273
PMLL4448* general purpose 70 200 (4 1 100 |4 1273
Notes
*  Types in SOD80 package.
** Typesin SOT143 package.
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VARIABLE CAPACITANCE DIODES

. RATINGS CHARACTERISTICS
numBer | ENVELOPE | v | G, atVy | C,ratio e o PAGE
(V) | (mA) (pF) (V) | (f=1MHz) B (Q)
BB215 SOD80 30 |20 [18-22 28 |typ.8.3 1/28 typ.0.63 | 195
BB219 SOD80 30 |20 |26-32 28 [12-15 1/28 typ. 0.7 197
BB240 SOD80o 32 |20 |24-27 28 |min. 14 0.5/28 max. 1 199
BB241 SOD80 32 |20 [25-3.0 28 | min. 21 0.5/28 max. 2 201
BB249 SOD80 30 |20 |4-5 28 [8-10 1/28 max. 0.6 | 203
BB804 SOT23 18 |50 |42-475 2 165-1.75 |2/8 typ. 0.2 207
BBY31 SOT23 28 |20 [16-2 28 |[typ.9.7 1/28 max. 1.2 | 209
BBY39 SOT23 30 |20 |[1-2 28 [min. 7.6 1/28 max. 0.75 | 213
BBY40 SOT23 28 |20 |[38-48 28 [8-12 1/28 max. 0.7 | 215
BBY42 SOT23 32 |20 |24-3 28 [12-16 1/28 max. 1 219
BBY62 SOT143 28 |20 |[16-2 28 |typ.9.7 1/28 max. 1.2 | 221
VOLTAGE REGULATOR DIODES
RATINGS CHARACTERISTICS
TYPE VOLTAGE | VOLTAGE v
NumBer | ENVELOPE RANGE |TOLERANCE | I 'ZRA" |an R " k EARE
m m m m
V) %) (mW) | (mA) | (mA) | Tt | (mA)
BZD27 SOD87 7510510 |5 2300 |- . 1.2 200 1125
BZV49 SOT89 241075 |5 1000 |note1 [250 |1 50 1131
BZV55 SOD80 241075 |2,3,5 500 . 250 |09 10 1141
BZV80 SOD80 5.89t06.51 |- 400 50 , : . 1155
BZV81 SOD80 5.89106.51 |- 400 50 - - 1155
BZX84 SOT23 241075 |25 350 250 |250 |0.9 10 1161
PMLL5225B | SOD80 30t075 |5 500 - 250 | 1.1 200 1281
to
PMLL5267B
Note
1. lzpy limited by Pzam max-
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TRANSIENT SUPPRESSION DIODES

CHARACTERISTICS
TYPE NUMBER ENVELOPE Vq Bdn Tns - PAGE
(v) (v) (A) (W)
BZD27 SOD87 6210430 |113t10707 |'33t0021 1150 1125
note 1 note 1

Note

1. Pulse according to IEC60-2, section 6: 10/1000 us exponential; T; = 25 °C prior to the pulse.

RECTIFIER DIODES

— RATINGS CHARACTERISTICS
NUMBER RENELOPE ) Viam Vi lenm lesm to Ve atl; Rk
(A) (V) v) (A) (A) (ns) (V) (A)

BYD17D SOD87 1.5 200* 200 55 20 - 1.05 1 1107
BYD17G SOD87 1.5 400* 400 5.5 20 - 1.05 1 1107
BYD17J SOD87 1.5 600" 600 5.5 20 - 1.05 1 1107
BYD17K SOD87 1.5 800* 800 55 20 - 1.05 1 1107
BYD17M SOD87 15 1000* 1000 55 20 - 1.05 1 1107
BYD37D SOD87 1.5 200 200 12 20 250 1.3 1 1115
BYD37G SOD87 1.5 400 400 12 20 250 1.3 1 1915
BYD37J sSOoD87 1.5 600 600 12 20 250 1.3 1 1115
BYD37K SOD87 1.5 800 800 12 20 300 1.3 1 1115
BYD37M SOD87 1.5 1000 1000 12 20 300 1.3 1 1115
BYD77A SOD87 2.0 50 50 15 25 25 0.95 1 1121
BYD77B SOoD87 2.0 100 100 15 25 25 0.95 1 1121
BYD77C SOD87 2.0 150 150 15 25 25 0.95 1 1121
BYD77D SOD87 2.0 200 200 15 25 25 0.95 1 1121
BYD77E SOD87 1.85 250 250 13 25 50 1.05 1 1121
BYD77F SOD87 1.85 300 300 13 25 50 1.05 1 1121
BYD77G SOD87 1.85 400 400 13 25 50 1.05 1 1121

Note

* VR’WM'
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TEMPERATURE SENSORS
TEMPERATURE RESISTANCER at T,
TYPE NUMBER RANGE (Q) SENSO?mCZl;RHENT PAGE
°C note 1

KTY85-110 —-40to 125 1000 £ 1% 1173

KTY85-120 -40to 125 1000 £ 2% 1173

KTY85-150 -40t0 125 1000 £ 5% 1173
Note

1. Tamp=25°C.
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Ph Ilﬁas Components

Data shest BFG198
status Product specification = H
- NPN 7 GHz wideband transistor
date of Issue | April 1991
DESCRIPTION MECHANICAL DATA PINNING
NPN planar epitaxial transistor in a SOT223. PIN DESCRIPTION
plastic SOT223 envelope, intended 1 emitter
for wideband amplifier applications. 2 base
The device features a high gain, and 3 emitter
excellent output voltage capabilities. 4 collector
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Veeo collector-base voltage open emitter - - 20 Vv
Vceo collector-emitter voltage open base - = 10 Vv
Ic collector current (DC) - - 100 mA
Ptot total power dissipation Tecase = 135 °C - - 1 w
note 1
Tj junction temperature - = 175 °®©
hre DC current gain Ic =50 mA; 40 - -
Vcg=5YV
fr transition frequency f = 1000 MHz; - 8.0 - GHz
Ic =50 mA;
Vce=8Y;
Tamb =25 °C
Gum maximum power gain f =500 MHz; - 18 - dB
Ic =50 mA; :
Vce=8V
Gum maximum power gain f = 800 MHz; - 15 - dB
Ic =50 mA;
Vce=8V
Vs output voltage “dim = —60 dB; 5 700 - mv
Ic =70 mA;
Vce=8YV,;
RL=75Q;
fip+q-n = 793.25 MHz
Note

1. Tcase temperature measured on soldering point of collector tab.
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NPN 7 GHz wideband transistor BFG198
ORDERING AND PACKAGE INFORMATION
EXTENDEb s
PACKING PACKING

TYPE NUMBER CODE METHOD QUANTITY

BFG198 SOT223 bulk 500

BFG198 SOT223 12 mm reel 1000
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134)

SYMBOL PARAMETER CONDITIONS MIN MAX. UNIT

Veeo collector-base voltage open emitter - 20 Y

Vceo collector-emitter voltage open base - 10 \Y

VEBO emitter-base voltage open collector - 25 |V

Ic collector current (DC) - 100 mA

Ptot total power dissipation Tcase = 135 °C - 1 W

Tstg. storage temperature range -65 +150 °C

T junction temperature ~ 175 °C
THERMAL RESISTANCE

SYMBOL PARAMETER NOM. UNIT
Rth j-c from junction to case 40 K/W

April 1991
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NPN 7 GHz wideband transistor BFG198
CHARACTERISTICS
Tj =25 °C unless otherwise specified
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
lcBo collector cut-off current lg=0; - - 100 nA
Veg=10V
hre DC current gain Ic =50 mA,; 40 - -
Vce=5V
fr transition frequency f=1000 MHz; - 8.0 - GHz
Ic =50 mA;
Vce=8Y,;
Tamb =25 °C
Ce collector capacitance f=1MHz - 1.5 - pF
la:=lig=0;
Veg=8V
Ce emitter capacitance f=1 MHz; 4.0 - pF
lc =ic=0;
Veg=0.5V B
Cre feedback capacitance f=1MHz 0.8 - pF
lc=0;
Vce=8V
Gum maximum power gain f = 500 MHz; - 18 - dB
Tamb = 25 °C;
Ic = 50 mA;
Vce=8VY
Gum maximum power gain f = 800 MHz; - 15 - dB
Tamb = 28 OC;
Ic =50 mA;
Vece=8V N
Ve output voltage note 1 - 750 - mv
Vo output voltage note 2 - 700 - mV
Notes

1. dim =-60 dB (DIN 45004B); Tamb = 25 °C; Ic = 70 mA;
Vce=8V;RL=75Q; Vp =V, at dim = -60 dB;
Vq = Vo —6 dB; fp = 445.25 MHz;
Ve = Vo -6 dB; fq = 453.25 MHz; f; = 445.25 MHz;
measured at f(p4q-r) = 443.25 MHz

2. dim =-60 dB (DIN 45004B); Tamb = 25 °C; Ic = 70 mA;
Vce=8V,RL=75Q; Vp = Vo atdim =-60 dB;
Vq = Vo -6 dB; fp = 795.25 MHz;
Vr = Vo -6 dB; fq = 803.25 MHz; f, = 805.25 MHz;
measured at fp+q-n = 793.25 MHz
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Vec=8V

output

750
input
750
é MCA426-1
Fig.1 intermodulation and second harmonic test circuit.
List of components:
R1 = 10 kQ metal film resistor (cat. no. 2322 180 73103)
R2 = 220 Q metal film resistor (cat. no. 2322 180 73221)
R3 = R4 = 30 Q metal film resistor (cat. no. 2322 180 73309)
C2 = C4 = C6 = C7 = 10 nF ceramic multilayer capacitor (cat. no. 2222 590 08627)
C1 = 1.2 pF ceramic multilayer capacitor (cat. no. 2222 851 12128)
C3 = 2.2 pF ceramic multilayer capacitor (cat. no. 2222 851 12128)
C5 = 10 nF miniature ceramic plate capacitor (cat. no. 2222 629 08103)
C8 = 1.5 pF ceramic multilayer capacitor (cat. no. 2222 851 12158)

L1 = 1.5 turn Cu wire (0.4 mm), internal diameter 3 mm, winding pitch 1 mm
L2 = 75 Q microstripline (L=22 mm; W =2.5mm)
L3 =30 mm Cu wire (0.4 mm; L = 24 nH)

L4 = 4 mm Cu wire (0.4 mm; L = 3.6 nH)
L5 = 75 Q microstripline (L=19 mm; W = 2.5 mm)
L6 = 5 uH Ferroxcube choke (cat. no. 3122 108 20153)

The circuit has been built on a double Cu clad printed circuit board with PTFE dielectric (er = 2.2); thickness 1/16 inch;

thickness of copper-sheet 2 x 35 um; see Fig.1.
The components L1, R2, L3, C5 and L4 are mounted on the underside of the PCB.
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Philips Components Product specification
NPN 7 GHz wideband transistor BFG198
40 MCA406 1.0 MCA405
Gum Ptot
(dB) N () \
30 AN — \
N
0.6
20
Y 0.4
10
0.2
10 102 103 104 %0 50 100

f (MHz)

Fig.2 Maximum unilateral power gain;
Vce =8V, Ic = 50 mA; Tamp = 25 °C; typical

40 180
Te (°C)

Fig.3 Power derating curve as a function of case
temperature.

values.
MCA399 MCA398
10 12
fr
(GHz) Cre
(pF) N
8 = N
N N~
) N 08
5 /
0.4
4
0 0
(o] 40 80 120 o 4 8 12 16 20
Ic (mA) Veb (V)

Fig.4 Transition frequency as a function of collector
current;Vce = 8 V; f = 1 GHz; Tj = 25 °C; typical values.

Fig.5 Feedback capacitance as a function of
collector-base voltage; Ig = 0; f = 1 MHz;
Tj = 25 °C; typical values.
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Philips Components

Product specification

NPN 7 GHz wideband transistor BFG198
160 MCA400 _45 MCA404-1
dim
(dB)
hFE i) \
120 =
1
// -55
v \\
-60
80
-85
40 | -70
0 40 80 120 20 40 60 80 100 120
1 (mA) Ic (mA)

Fig.6 DC current gain as a function of collector
current; Vg = 5 V; Tj = 25 °C; typical values.

Fig.7 Intermodulation distortion;
Vce =8 V; Vo = 750 mV; fpiq-r) = 443.25 MHz;
Tamb = 25 °C; typical values.

MCA403—1

—60

—65

-70
20 40 60 80 100 120

Ig (mA)

Fig.8 Intermodulation distortion; Vg =8 V;
Vo = 700 MV fip.q- = 793.25 MHz;
Tamb = 25 °C; typical values.

MCA401-1

-50
-55 V4
—60
20 40 60 80 100 120

Ic (mA)

Fig.9 Intermodulation distortion; Vce =8 V;
Vo = 50 dBmV; f(p.q) = 450 MHz; Tamb = 25 °C;
typical values.
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Philips Components Product specification

NPN 7 GHz wideband transistor BFG198
d2_35 MCA402-1
(dB) 2
—-40 //
/
\ A

-50 \

—55

20 40 60 80 100 120
Ic (mA)

Fig.10 Intermodulation distortion; Vce = 8 V; Vo = 50 dBmV; fp1q) = 810 MHz; Tamp = 25 °C; typical values.

MCBOS54

Fig.11 Input reflection coefficient S11; Voe = 8 V; Ig = 50 mA; Tamp = 25 °C; typical values.
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Philips Components

Product specification

NPN 7 GHz wideband transistor

BFG198

90°
1359 450
O
1800 100 80 60 40 20 00
-135° -45°

200 MCB055

Fig.12 Forward transmission coefficient S21;Vce = 8 V; Ic = 50 mA; Tamb = 25 °C; typical values.

1364

0 0.2 0.6 0.12 0.08 0.04

180

90°

10

0°

-135°

—450

90° MCB052

Fig.13 Reverse transmission coefficient S12; Vcg = 8 V; Ic = 50 mA; Tamp = 25 °C; typical values.
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Philips Components Product specification

NPN 7 GHz wideband transistor ‘ BFG198

Fig.14 Output reflection coefficient S22; Vce =8 V; Ic = 50 mA; Tamp = 25 °C; typical values.
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Philips Components Product specification

NPN 7 GHz wideband transistor BFG198

S-Parameters (common emitter) at Vcg = 8 V; Tamp = 25 °C; typical values.

Ic f

(mA) (MHz) S11 S21 S12 S22 Guwm (dB)

40 0.79/- 25.3 12.7/165.9 0.02/75.7 0.97/- 111 38.3

100 0.77/- 57.4 12.1/146.9 0.04/62.4 0.87/- 25.4 31.7

200 0.74/-100.7 9.0/125.7 0.06/46.1 0.69/- 41.2 25.3

500 0.70/-162.7 4.6/ 92.7 0.08/32.6 0.44/- 60.4 17.0

5 800 0.70/ 168.5 2.9/ 75.6 0.08/34.3 0.35/- 73.9 127

1000 0.69/ 154.0 2.4/ 65.9 0.08/41.3 0.34/- 82.6 10.8

1200 0.68/ 141.4 1.9/ 875 0.08/50.5 0.33/- 93.4 8.9

1500 0.67/ 124.7 1.5/ 48.5 0.09/61.3 0.32/-111.5 6.7

2000 0.64/ 100.0 1.1/ 34.3 0.41/76.3 0.32/-144.0 3.2

40 0.61/- 38.7 24.8/159.3 0.02/72.6 0.93/- 17.4 38.7

100 0.62/- 81.3 18.7/138.5 0.04/57.9 0.74/- 39.9 31.0

200 0.63/-127.1 13.1/115.7 0.05/45.3 0.53/- 56.9 259

500 0.64/ 174.8 6.0/ 88.8 0.06/44.4 0.32/- 72.4 18.3

10 800 0.63/ 159.5 3.7/ 74.8 0.07/54.9 0.22/- 91.6 13.9

1000 0.64/ 148.2 3.0/ 66.5 0.08/58.2 0.20/-103.6 11.9

1200 0.63/ 136.6 2.5/ 59.8 0.10/63.9 0.19/-114.9 10.2

1500 0.62/ 121.5 1.9/ 51.4 0.12/67.9 0.20/-135.1 8.0

2000 0.62/ 99.8 1.4/ 39.3 0.17/73.3 0.22/-167.3 5.1

40 0.36/- 83.2 44.8/148.9 0.01/69.2 0.82/- 33.1 38.4

100 0.49/-131.0 29.7/123.0 0.02/52.4 0.55/- 62.4 32.2

200 0.56/-159.8 17.3/104.4 0.03/55.6 0.33/- 86.9 26.9

500 0.58/ 169.9 7.3/ 84.9 0.05/68.7 0.18/-124.2 19.2

30 800 0.60/ 152.0 4.6/ 73.7 0.08/71.1 0.15/-147.1 152

1000 0.59/ 142.0 3.6/ 67.0 0.09/71.1 0.15/-160.5 13.1

1200 0.59/ 132.6 3.0/ 61.8 0.12/72.1 0.15/-174.7 11.4

1500 0.59/ 119.1 2.4/ 54.2 0.15/72.3 0.18/-170.8 9.4

2000 0.59/ 98.3 1.6/ 44.2 0.20/71.1 0.22/ 148.3 6.4

40 0.33/-117.0 53.4/143.7 0.01/73.3 0.76/- 39.7 38.8

100 0.49/-147.8 32.6/117.1 0.02/65.0 0.46/- 74.6 32.5

200 0.56/-169.3 18.2/101.0 0.03/66.7 0.28/-102.7 272

500 0.58/ 166.0 7.5/ 83.9 0.05/72.8 0.17/-141.6 19.4

50 800 0.59/ 149.8 4.7/ 73.2 0.08/73.2 0.16/-164.9 15.4

1000 0.59/ 140.1 3.7/ 66.8 0.10/72.2 0.17/-177.0 13.4

1200 0.58/ 131.1 3.0/ 61.9 0.12/73.9 0.17/-173.4 11.6

1500 0.58/ 117.9 2.4/ 54.5 0.15/71.8 0.20/ 161.2 9.7

2000 0.58/ 97.8 1.7/ 45.3 0.20/70.6 0.25/ 138.5 6.7

40 0.35/-130.4 58.2/140.3 0.01/59.3 0.70/- 44.7 38.8

100 0.50/-156.7 33.7/114.7 0.02/64.8 0.42/- 791 32.7

200 0.56/-173.5 18.4/ 99.3 0.03/67.8 0.26/-108.5 27.2

500 0.58/ 164.4 7.6/ 82.9 0.05/75.5 0.18/-150.7 19.5

70 800 0.59/ 148.8 4.7/ 72.7 0.08/74.8 0.17/-169.5 15.5

1000 0.59/ 139.4 3.7/ 66.3 0.10/75.8 0.18/-177.7 13.4

1200 0.58/ 130.5 3.0/ 61.7 0.12/74.6 0.18/-166.9 11.6

1500 0.58/ 117.5 2.4/ 54.4 0.16/73.2 0.21/ 156.6 9.8

2000 0.59/ 97.7 1.7/ 451 0.20/70.6 0.26/ 135.2 6.7




S

NPN 1 GHz WIDEBAND TRANSISTOR

NPN multi-emitter transistor in a SOT89 plastic envelope intended for application in thick and

thin-film circuits. The transistor has extremely good intermodulation properties and a high power

gain. It is primarily intended for:

— Output and driver stages of channel and band serial amplifiers with high output power for bands
I, 11, 11l and IV/V (40—860 MHz).

— Output and driver stages of wideband amplifiers.

QUICK REFERENCE DATA

Collector-base voltage (open emitter; peak value) VcBOM max. 40 V
Collector-emitter voltage (open base) VCEO max. 25 V
Collector current (peak value; f > 1 MHz) lem max. 300 mA
Total power dissipation up to Tymp = 25 °C Ptot max. 1w
Junction temperature T max. 175 ©C
Transition frequency at f = 500 MHz

Ic=150mA; V=15V fr typ. 1.2 GHz
Feedback capacitance at f = 1 MHz

Ilc=10mA;Vgg=15V Cre typ. 1.9 pF
MECHANICAL DATA Marking code
sSOT89 BFQ17 = FA

See also So/dering recommendations.

April 1997

731



BFQ17

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-base voltage (open emitter; peak value)
Collector emitter voltage (Rgg < 50 £2; peak value)
Collector-emitter voltage (open base)

Emitter-base voltage (open collector)

Collector current (DC)

Collector current (peak value; f > 1 MHz)

Total power dissipation up to Tamp = 25 °C
mounted on a ceramic substrate
area = 2.5 cm?; thickness = 0.7 mm

Storage temperature range

Junction temperature

THERMAL RESISTANCE
From junction to collector tab

From junction to ambient in free air
mounted on a ceramic substrate
area = 2.5 cm?; thickness = 0.7 mm

* I =10mA.

Vceom
VCERM
VCEO
VEBO
Ic

Icm

Ptot
Tstg

Rth j-tab

Rthj-a

max.
max.
max.
max.
max.
max.

max.

40 V
40 V*
25 v*

150 mA
300 mA

1T W

—65 to + 150 °C

max.

175 °C

30 K/W

125 K/W

732
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NPN 1 GHz wideband transistor

BFQ17

CHARACTERISTICS

TJ- = 25 OC unless otherwise specified

Collector cut-off current
IE=0;Vcg=20V;T;=150°C

Saturation voltage
Ic=100mA;Ig =10 mA

DC current gain
Ic=50mA;Vcg=5V
Ic=150mA;Vcg =5V

Transition frequency at f = 500 MHz*
Ic=150mA;Vcg =15V

Collector capacitance at f = 1 MHz
Ig=1g=0;Vgg=15V

Feedback capacitance at f = 1 MHz
Ic=10mA; Ve =15V; Tagmp =25°C

Maximum unilateral power gain (S15 assumed to be zero)

1S2112

(1 =1S112)(1 = IS921)

Ic=60mA;Veg=15V; Tamp =25°C

f =200 MHz

f =800 MHz

Gym = 10 log

* Measured under pulse conditions.

IcBo

VCEsat

Gum
Gum

max.

max.

min.
min.

typ.

max.

typ.

typ.
typ.

20

0.5

25

1.2

1.9

16
6.5

MA

GHz

pF

pF

dB
dB

w (April 1991
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BFQ17

100
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50

25

7272947
VCE’=5 Vv
T; =25
typ
gt
y
50 100
|CWIﬂA)

DC current gain as a function

of collector current

Fig.1;Vce=5V;Tj=25 oC;

typical values.

150

7272950
VCE =5V
.= o
200 T;=25°C
Ic
(mA)
typ
150
100
|
|
50
/
4
g
0
600 700 800 900
VBE “ﬂV)

Collector current as a function
of base-emitter voltage.

Fig._2; VCe=5V;Tj=25 oc;
typical values.
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NPN 1 GHz wideband transistor BFQ1 7

7272948 7273167
= = 7
10 f=1 MHz ) TJ=25°C
Tj=25 G
Ce fr
(pF) (GHz)
7,5 15 typ
" B
P N
5 1
L1
N typ
25 05
0 0
0 10 20 30 0 50 100 150
VCB ( \" ) IC (mA)
Collector capacitance as a function Transition frequency as a function
of collector-base voltage. of collector current.
Fig.3; Ig =ig=0;f=1MHz; Fig.4; Vcg =15 V; f =500 MHz;
Tj = 25 OC; typical values. Tj =25 OC; typical values.
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J L BFQ18A

NPN 3 GHz WIDEBAND TRANSISTOR

NPN transistor in a plastic SOT89 envelope intended for application in thick and thin-film circuits.

It is primarily intended for MATV purposes.

QUICK REFERENCE DATA

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)

Vegop max. 25V
Vceo  max. 15 V

Collector current (DC) Ic max. 150 mA
Total power dissipation up to Tamp = 25 °C Ptot max. 1w
Junction temperature Tj max. 175 OC
Transition frequency at f = 500 MHz

Ic=100mA; Vcg =10V fr typ. 3.6 GHz
Feedback capacitance at f = 10.7 MHz

Ic=0;Vcg=10V Cre typ. 1.2 pF
Intermodulation distortion

Ic=80mA;Vcg=10V; R =75Q

measured at f(p 4+ g — ) = 793.25 MHz dim max. —60 dB
MECHANICAL DATA Marking code
SOT89

BFQ18A=FF

See also soldering recommendations.
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BFQ18A

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Emitter-base voltage (open collector)
Collector current (DC)

Total power dissipation up to Tgmp = 25 °C (note 1)

Storage temperature range
Junction temperature

THERMAL RESISTANCE
From junction to collector tab
From junction to ambient in free air (note 1)

CHARACTERISTICS
Tamb = 25 ©C unless otherwise specified

DC current gain (note 2)
Ic= 50mA; V=10V
Ic=100 mA; Vg =10V

Transition frequency at f = 500 MHz (note 2)
Ilc= B50mA;Vcg=10V
Ilc=100mA; Vcg=10V

Collector capacitance at f = 1 MHz
lIg=1g=0;Veg=10V

Emitter capacitance at f = 1 MHz
Ic=1c=0;VEg=05V

Feedback capacitance at f = 10.7 MHz
lc=0;Vcg=10V

Notes

VeBo
VCcEO
VEBO
Ic
Ptot
Tstg
Tj

Rth j-tab
Rth j-a

max.
max.
max.
max.

max.

25 V
15 V
2V
150 mA
1T W

—65 to + 150 °C

max.

min.
min.

typ.
typ.

typ.

typ.

typ.

1. The device mounted on a ceramic substrate area = 2.5 cm?; thickness = 0.7 mm.

2. Measured under pulse conditions.

175 9C

25 K/W
125 K/W

25
25

3.2 GHz
3.6 GHz

2.0 pF

1.2 pF
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NPN 3 GHz wideband transistor

BFQ18A

Intermodulation distortion (see Fig. 1)
Ic=80mA;Vecg=10V; R_.=75Q
Vp =Vgo=700mV at fp = 795.25 MHz
Vq=Vo—6dB  atfy=2803.25MHz
Vp=Vo—6dB atf, = 805.25 MHz

Measured at f(p + g — r) = 793.25 MHz dim max. —60 dB
5 uH &
= f1 5nF
L O VBB
O é
Jz 7279132
Fig.1 MATYV test circuit (40—860 MHz).
5 7286786 160 7286787
s
(GHz) h
4 L~ B _____-.-———"‘—__——_
A ==t |
i 140
3
A
120
1
0 100
0 100 —Ig (mA) 200 0 100 —l1g (mA) 200

Fig.2 Transition frequency as a function
of emitter current.

Fig.3 DC current gain as a function of
emitter current.
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NPN 5 GHz WIDEBAND TRANSISTOR

NPN transistor in a SOT89 plastic envelope intended for application in thick- and thin-film circuits.

It is primarily intended for use in UHF and microwave amplifiers such as in aerial amplifiers, radar systems,
oscilloscopes, spectrum analysers etc.

The transistor features very low intermodulation distortion and high power gain. Thanks to its very high
transition frequency, it also has excellent wideband properties and low noise up to high frequencies.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) VcBO max. 20 V
Collector-emitter voltage (open base) VcEo max. 15 V
Collector current (DC) Ic max. 75 mA
Total power dissipation up to Tymp =87.5 °C Piot max. 500 mW
Junction temperature Tj max. 175 °C
Transition frequency at f = 500 MHz

Ic=50mA; Vcg=10V tF typ. 5 GHz
Feedback capacitance at f = 1 MHz

Ic=10mA; Vg =10V Cre typ. 1.3 pF
Noise figure at optimum source imperance

Ilc=50mA; Vcg = 10 V; f =500 MHz F typ. 3.3 dB
MECHANICAL DATA Marking code
SOT89 BFQ19=FB

See also So/dering recommendations.
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BFQ19

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Emitter-base voltage (open collector)
Collector current (DC)

Collector current (peak value); f > 1 MHz

Total power dissipation up to Ty = 87.5 °C
mounted on a ceramic substrate
area = 2.5 cm?; thickness = 0.7 mm

Storage temperature
Junction temperature

THERMAL RESISTANCE
From junction to collector tab

From junction to ambient in free air
mounted on a ceramic substrate
area = 2.5 cm?; thickness = 0.7 mm

VeBo
VcEo
VEBO
Ic
lcm

Ptot
Tstg

Rthj-tab

Rthj-a

max. 2V
max. 15 V
max. 33V
max. 75 mA

max. 150 mA

max. 500 mW
—65 to + 150 °C
max. 175 °C

40 K/W

125 K/W

742
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NPN 5 GHz wideband transistor BFQ19

CHARACTERISTICS
TJ- = 25 OC unless otherwise specified
Collector cut-off current

IE=0;Vgg=10V lcBO max. 100 nA
DC current gain (see note) .

Ic=50mA; Veg = 10V heE ;‘;’; gg

lc=75mA; Vg = 10 V hig iy 2

Transition frequency at f = 500 MHz (see note)

|C=50mA; VCE=1OV fT min, 4.0 GHz

typ. 5.0 GHz

min. 4.4 GHz

Ic=75mA; Veg = 10V T typ. 5.5 GHz

Collector capacitance at f = 1 MHz

IE=1g=0;Vcg=10V Ce typ. 1.6 pF
Emitter capacitance at f = 1 MHz

Ic=1c=0;VEg=05V Ce typ. 5.0 pF
Feedback capacitance at f = 1 MHz

Ic=10mA; Vce=10V; Tamp =25 °C Cre typ. 1.8 pF

Noise figure at optimum source impedance
Ic=50mA; Vcg = 10 V; f = 500 MHz;

Tamb=25°C F typ. 3.3 dB
Maximum unilateral power gain (S12 assumed to be zero)
s 2
Gy = 10 log 521/

(1 —=18112)0(1 = 1S221?)
Ic=50mA; Veg =10 V; Tamp =25 °C

f =200 MHz Gum typ. 18.5 dB
f =500 MHz Gum typ. 115 dB
f =800 MHz Gum typ. 7.5 dB

Note: measured under pulse conditions.
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BFQ19

7272659 7272950
Vo =10V Veg=5V
T: =25°C
100 : 200 Tj=25°C
I
hee (mA)
typ
75 150
typ — = ’
50 = 100
AT |
I
25 50 7
P4
"
0 0
0 50 100 150 600 700 800 900
IC (mA)
VBE ( mV )
Fig.1 DC current gain as a Fig.2 Collector current as a
function of collector current. function of base-emitter voltage.
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NPN 5 GHz wideband transistor

BFQ19

9
3 7Z7—294
IE = |e—0
\ f= 1MHz
Ce Tj=25°C
(pF)
2N
] t
L tYP
1
0
0 10 VCB(V) 20

Fig.3 Collector capacitance as a
function of collector-base voltage.

25

7272655

Vee =10V

f =500 MHz

Tj=25°C

50

100 1
IC (mA)

Fig.4 Transition frequency as a
function of collector current.
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N-P-N 7.5 GHz WIDEBAND TRANSISTOR

N-P-N transistor in a plastic SOT-23Aenvelope. It is designed for wideband application in the GHz range,
such as satellite TV systems (SATV) and repeater amplifiers in fibre-optical systems. The device features

a very high transition frequency and a very low noise figure up to high frequencies.

QUICK REFERENCE DATA

Collector-base voltage, open emitter
Collector-emitter voltage, open base
Collector current (d.c.)
Total power dissipation up to Tymp =25 ©C
Junction temperature
D.C. current gain
Ilc=15mA;Vcg=5V
Transition frequency at f = 500 MHz‘
lc=15mA;Vcg=8V
Maximum unilateral power gain at f = 2 GHz
Ic=15mA;Vcg=8V

VcBeo max. 20 V
VCcEO max. 10V
Il max. 50 mA
Piot max. 300 mW
T; max. 150 °C
heg typ. 100

fr typ. 7,5 GHz
Gum typ. 8,0 dB

MECHANICAL DATA

Fig. 1 SOT-23.

Pinning

1=Dbase

2 = emitter

3 = collector 0.150
0.090

0.75

1 o0.60 "7/‘\

0 01
10° —| |— Y.
max max

MBBO12 e \
— | _-X10°
« ’ max

max ~ 30°
max

Dimensions in mm

Marking code
BFQ67 = V2p

SCTNE

o e
0
!

b
2

1 2.5
1.2 max

{

30

0.48_8.1“’ : B 72968851

TOP VIEW

If required, the R-version (reverse pinning) is available on request.
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BFQ67

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-base voltage (open emitter) Veeo max. 20 V
Collector-emitter voltage (open base) VcEO max. 10V
Emitter-base voltage (open collector) VEBO max. 25V
Collector current (d.c.) Ic max. 50 mA
Total power dissipation up to Tamp = 25 °C Ptot max. 300 mW
Storage temperature Tstg —B65 to + 150 °C
Junction temperature Tj max. 150 °C

THERMAL RESISTANCE

From junction to ambient in free air* Rthj-a = 430 K/W
CHARACTERISTICS
Tj =126 OC unless otherwise specified
Collector cut-off current

lIg=0;Vgg=5V lcBO max. 50 nA
D.C. current gain

Ic=15mA;Vgg=5V heg typ. 100
Transition frequency at f = 500 mHz

lc=15mA;Vcg=8V fr typ. 7,5 GHz
Collector capacitance at f = 1 MHz

Ig=ig=0;Vcg=8V Ce typ. 0,7 pF
Emitter capacitance at f = 1 MHz

lc=ic=0;Vgg=05V Ce typ. 1,3 pF
Feedback capacitance at f = 1 MHz

Ic=0;VCcg=8V Cre typ. 05 pF
Maximum unilateral power gain (s12 assumed to be zero)

Isp1/?
G =10 log
e [1=Is11121 [1—Isp2/?]

Ic=15mA;Vce=8V;f=2GHz; Taqmp =25 °C Gum typ. 8,0 dB
Noise figure at f =2 GHz; Zg =60 Q; Tamp = 25 °C

Ic= 5mA;Vcg=8V F typ. 2,5 dB

Ic=15mA;Vcg=8V F typ. 3,0 dB
Noise figure at f = 800 MHz; Zg = optimum; Tamp = 25 °C

lc= 5mA;Vgg=8V F typ. 0.8 dB

Ilc=15mA;Vgg=8V F typ. 1.5 dB

* Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm.
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N-P-N 7.5 GHz wideband transistor

BFQ67

s-parameters (common emitter) at Vog = 8 V; typical values.

,L% MLZ 511 $21 s12 22 fj,;”‘"
40 | 093/ -95° | 7,07/1748° | 0,01/8320 | 100/ —450 | 467

100 | 090/ —22.8°0 | 6.96/1635° | 0,03/763° | 097/-104° | 364

200 | 084/ —42.1° | 635/1504° | 006/664° | 091/—179° | 292

2 500 | 0,61/ —90.79 | 4.40/117.20 | 010/457° | 0.67/—326° 175
800 | 055/-11800 | 324/1026° | 012/4220 | 060/-382° | 137

1000 | 054/-13650 | 278/ 9350 | 0,12/41.2° | 055/—43 60 119

2000 | 047/ 177.3° | 157/ 645° | 0.15/600° | 0A47/—6530 6.1

40 | 084/ —1490 | 1547/1705° | 0,01/80,7° | 099/ —79° | 445

100 | 078/ —36,1° | 1435/154.8° | 0,03/71.1° | 092/~180° | 354

200 | 0,68/ —633° | 11.97/137.79 | 005/606° | 079/—29.0° | 285

5 500 | 045/-1198° | 674/106.1° | 0,08/49.7° | 047/-401° | 186
800 | 0,42/—14350 | 4055/ 9470 | 009/53.8° | 0,41/—4150 148

1000 | 0,43/-1554° | 380/ 874° | 0,10/56.1° | 0.37/-46.7° 13.1

2000 | 0,35/ 16920 | 204/ 6350 | 018/694° | 0,34/—633° 73

40 | 074/ —22,80 | 2566/165,6° | 0,01/775° | 096/—12,1° | 43,0

100 | 065/ —51.20 | 2219/1455° | 0,03/66.8° | 084/-263° | 346

200 | 053/ —85.20 | 16.35/1264° | 004/58.1° | 064/-384° | 280

10 | 500 | 0.38/~1444° | 801/ 9950 | 006/58.0° | 033/—428° | 19.2
800 | 036/—161.9° | 529/ 90.0° | 009/640° | 0.30/—4120 155

1000 | 0,38/ 169,90 | 427/ 840° | 0,10/66.0° | 027/-47.0° 136

2000 | 0,30/ 160,00 | 229/ 62.89 | 020/726° | 0.27/—6120 7.9

40 | 067/ —283° | 32,67/162,1° | 0,01/758° | 094/-149° | 425

100 | 057/ —62.8° | 26.66/139.6° | 002/646° | 078/—3140 | 342

200 | 0,46/ 9950 | 18.35/1206° | 004/587° | 056/—428° | 27.9

15 | 500 | 0,36/—154.8° | 849/ 96,8° | 006/62.9° | 0.27/—42.8° 19,5
800 | 034/ 1693° | 555/ 884° | 0,09/68.4° | 026/-39.7° 15.7

1000 | 036/ 176,80 | 447/ 82,5° | 010/697° | 0.23/—4630 13.9

2000 | 029/ 15570 | 237/ 62.3° | 021/734° | 0.25/—598° 82

40 | 063/ —32,50 | 37,50/159.4° | 001/742° | 093/-17.20 | 42,0

100 | 052/ —70,8° | 29.23/135,5° | 0,02/634° | 073/-347° | 340

200 | 042/-1088° | 19.22/117.4° | 0,03/59.7° | 050/—4500 | 27.8

20 | 500 | 035/-162,0° | 869/ 950° | 0,06/649° | 023/~416° | 196
800 | 033/-1751° | 562/ 869° | 009/70,7° | 024/-381° | 157

1000 | 0,36/—178,7° | 457/ 81,79 | 010/716° | 021/—450° | 14.0

2000 | 028/-1535° | 240/ 62,0° | 021/73,80 | 0,24/~5890 8.2
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BFQ67
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Fig. 2 Vgg =8 V; f = 500 MHz; typical values.
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Tamb = 25 ©C; typical values.
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BFQ149

SILICON PLANAR EPITAXIAL TRANSISTOR

The BFQ149 is a PNP transistor in a SOT89 envelope, containing a BFQ32 crystal. The transistor is
intended for use in UHF applications such as broadband aerial amplifiers (30 MHz to 860 MHz) and in
microwave amplifiers such as radar systems, spectrum analyzers etc. using SMD technology.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) -VcBO max.
Collector-emitter voltage (open base) —-VCEO max.
Collector current (DC) —lc max.

Total power dissipation up to Tamp = 25 °C
mounted on a ceramic substrate, area 2.5 cm?,

thickness = 0.7 mm Ptot max.
Junction temperature Tj max.
DC current gain
—Ilc=50mA; —=Vcg=10V hrg min.
—=lc=75mA; -Vcg =10V hrg min.
Transition frequency at f = 500 MHz
—lc=50mA; -Vcg=10V fr min.
typ.
-—=lg=75mA; -Vcg =10V fr min.
typ.
Noise figure at f = 500 MHz, Rg = 60
—Ic=50mA; =Vcg =10 V; Tamp = 25 °C E typ.
Maximum unilateral power gain at f = 500 MHz
—Ic=50mA; =Vcg =10 V; Tamp = 25 °C Guni typ.

20
15
75

150

20
20

3.6
4.2
4.0
4.6
3.75

12

mA

e

GHz
GHz

GHz
GHz
dB

dB

MECHANICAL DATA

Dimensions in mm

Fig.1 SOT89. S 4.6
? 4.4

Pinning } 2

1 = emitter

2 = base ]

3 = collector T
26
; 2
2.4 7

-

«—-—»

BOTTOM VIEW

7269230.6

‘, Marking code: FG

\ (April 1991
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BFQ149

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134).

Collector-base voltage (open emitter) -V¢cBO max. 20 V
Collector-emitter voltage (open base) -VCEO max. 15 V
Emitter-base voltage (open collector) —-VEBO max. 30V
Collector current (DC) —lc max. 75 mA
Collector current (peak value); f > 1 MHz —lem max. 150 mA

Total power dissipation up tp Tamp = 25 °C
mounted on a ceramic substrate, area = 2.5 cm?,

thickness = 0.7 mm Ptot max. 1 W
Storage temperature range Tstg —65 to 150 °C
Junction temperature T max. 175 °C
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Silicon planar epitaxial transistor

BFQ149

THERMAL RESISTANCE

From junction to ambient mounted on a ceramic

substrate, area = 2.5 cm?, thickness = 0.7 mm Rthj-a 125 K/W
CHARACTERISTICS
Tj=25 OC unless otherwise specified.
Collector cut off current

lg=0,—Veg=10V IcBO max. 100 nA
DC current gain

—lc=50mA; -Vcg =10V hrg min. 20

—Ic=75mA; =Vcg=10V hFE min. 20
Transition frequency at f = 500 MHz

—lg=50mA; —Vcg =10 V; Tamp = 25 °C fr min. 3.6 GHz

typ. 4.2 GHz
—lc=75mA; =Vcg =10 V; Tamp = 25 °C fr min. 4.0 GHz
typ. 4.6 GHz

Collector capacitance

=Vcg=10V;Ig=0; f=1MHz Ce typ. 2.0 pF
Emitter capacitance

—VEg=05V;Ic=0;f=1MHz Ce typ. 4.0 pF
Feedback capacitance

—Veg=10V;Ic=0; f=1MHz Cre typ. 1.7 pF
Noise figure at f = 500 MHz; Rg =60

~Veg=10V; —Ic =50 mA; Tamp = 25 °C F typ. 3.75 dB
Maximum unilateral power gain

(S12 assumed to be zero)

—~VcE =10 V; —lg =50 mA; f = 500 MHz; Tamp = 25 °C

G 101 Bl G 12 dB

= [o] typ.
- S =) (1= Isg2P) kM o
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BFQ149

Table 1 S-parameters (common emitter) at Vog = 10 V; typical values.

c | f S11 521 $12 S22 Gum
mA | MHz | M(X)/ANG. M(X)/ANG. M(X)/ANG. M(X)/ANG. dB
10 40 | 0.42/-56.8 18.15/153.9 0.02/71.9 0.90/—21.2 33.3
100 | 0.48/—115.9 12.21/123.6 0.04/56.5 0.64/—44.0 25.1

200 | 0.49/-151.0 | 6.99/103.3 0.06/55.7 0.40/-53.0 18.8

500 | 0.51/—176.5 2.99/78.0 0.11/63.6 0.27/-62.6 1.1

800 | 0.52/159.3 1.98/63.7 0.17/66.1 0.27/-70.6 7.6

1000 | 0.54/149.0 1.60/55.6 0.20/66.2 0.27/-76.0 5.9

1200 | 0.57/137.7 1.37/50.3 0.24/66.7 0.27/-82.1 4.7

1500 | 0.53/129.6 1.17/40.7 0.30/63.2 0.30/—89.4 3.2

2000 | 0.56/104.4 0.96/31.2 0.41/58.9 0.31/-104.4 1.7

20 40 | 0.29/-88.4 24.14/148.1 0.02/70.4 0.84/—28.7 33.4
100 | 0.43/-139.9 14.51/117.6 0.03/61.0 0.52/-54.8 25.5

200 | 0.46/—164.5 7.95/99.7 0.05/65.6 0.31/-64.8 19.5

500 | 0.49/170.8 3.31/77.5 0.12/70.0 0.20/-79.5 11.7

800 | 0.50/155.9 2.18/64.4 0.18/68.6 0.20/—85.6 8.2

1000 | 0.51/146.2 1.77/57.0 0.22/67.1 0.20/-91.5 6.5

1200 | 0.54/135.0 1.51/52.1 0.26/66.3 0.20/-95.1 5.3

1500 | 0.50/128.5 1.30/42.2 0.32/61.3 0.24/—100.2 3.8

2000 | 0.52/103.8 1.08/32.3 0.42/56.1 0.25/-112.2 23

30 40 | 0.27/-1115 27.56/144.5 0.02/69.9 0.79/-33.3 335
100 | 0.43/-151.5 15.55/114.5 0.03/64.3 0.46/—60.8 25.8

200 | 0.46/—170.6 8.30/97.8 0.05/70.2 0.26/—71.5 19.7

500 | 0.48/168.5 3.42/77.0 0.12/72.0 0.17/-89.8 11.9

800 | 0.49/154.4 2.25/64.4 0.19/69.6 0.18/—94.2 8.4

1000 | 0.51/145.0 1.82/57.3 0.22/67.3 0.18/13.1 6.7

1200 | 0.53/133.0 1.56/52.4 0.27/66.1 0.17/-103.9 5.5

1500 | 0.49/128.0 1.34/42.7 0.33/60.7 0.22/-106.9 4.0

2000 | 0.50/103.4 1.11/32.6 0.43/55.0 0.23/-117.2 2.4

50 40 | 029/-1340 | 30.36/140.3 0.02/68.9 0.73/-38.2 333
100 | 0.44/—161.4 16.10/111.3 0.03/69.8 0.40/—66.3 25.8

200 | 0.46/-1759 | 8.44/95.8 0.05/74.5 0.22/-77.6 19.8

500 | 0.48/166.6 3.44/76.4 0.12/73.9 0.16/—98.7 12,0

800 | 0.49/153.2 2.27/64.0 0.19/70.2 0.17/-101.6 8.4

1000 | 0.51/144.2 1.84/57.0 0.23/67.7 0.17/-107.5 6.7

1200 | 0.54/133.2 1.58/52.3 0.27/66.3 0.16/—111.6 5.5

1500 | 0.49/127.5 1.36/42.5 0.34/60.2 0.21/-112.3 4.0

2000 | 0.50/103.1 1.12/32.5 0.43/54.5 0.22/-121.6 25

70 40 0.32/—144.1 31.28/137.7 0.02/69.0 0.68/—40.8 33.0
100 | 0.46/—165.9 15.91/109.3 0.03/72.2 0.36/—68.2 25.6

200 | 0.47/-178.2 | 8.24/94.5 0.05/75.9 0.20/—78.3 19.6

500 | 0.49/165.8 3.35/75.7 0.12/74.6 0.15/-99.6 11.8

800 | 0.50/152.8 2.21/63.2 0.19/70.6 0.17/-101.9 8.2

1000 | 0.52/143.9 1.78/56.3 0.23/68.0 0.17/-107.6 6.5

1200 | 0.54/133.0 1.63/51.6 0.27/66.6 0.16/—112.0 5.4

1500 | 0.50/127.2 1.32/41.7 0.34/60.5 0.21/-122.9 3.9

2000 | 0.52/102.9 1.09/32.0 0.44/54.7 0.23/—122.7 23
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Silicon planar epitaxial transistor BFQ149

MCA730
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Fig.2 Maximum unilateral power gain as a function of frequency. —=Vcg = 10 V; I¢ = 50 mA;
Tamb =25 °C.

5 MCA729
Fr |+
GHz [E=T
( )4 / P

3

2

1

0

0 20 40 60 80 100

Ic (mA)

Fig.3 Transition frequency as a function of collector current. —=Vcg = 10 V; f =500 MHz; T; = 25 9C.
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Fig.4 Collector capacitance as a function of collector base voltage. |g = 0; f = 1 MHz; TJ 25 0C.
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BFR30
BFR31

N-CHANNEL SILICON FIELD-EFFECT TRANSISTORS

Planar epitaxial symmetrical junction field effect transistor in a microminiature plastic envelope.
It is intended for low level general purpose amplifiers in thick and thin-film circuits.

QUICK REFERENCE DATA

Drain-source voltage +Vpg max. 25 \
Gate-source voltage (open drain) -VGso max. 25 Vv
Total power dissipation up to T =40 °C B max. 250 mW
amb tot
BFR30 | BFR31
Drain current :
min. 4 1 mA
Vps=10V;Vgg=0 IDsSs max. 10 5 -
Transfer admittance (common source) min
. 1.0 1.9 mS
Ip=1mA;Vpg=10V;f=1KkHz |vs| max. 40 | 45 mS
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BFR30 = M1p
gg BFR31=M2p
0,150 -~ — . Pinning

0,090 — T 1 =drain
\7/\ =2 A [=lo2®@[a[B] 2=source

3 = gate

{

100 —| |— 011
max

i \ f max . _:

<_n1 gx_’k 0,48 _8’1" B 7296885

max

-

[o]

a
o

L‘:l\

=N

S

w

w Qo

TOP VIEW

Note: Drain and source are interchangeable.

See also So/dering recommendations.
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BFR30

BFR31

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Drain-source voltage +Vps max. 25 \
Drain-gate voltage (open source) VpGo max. 25 \Y
Gate-source voltage (open drain) -Vgso ~ max. 25 \Y
Drain current Ip max. 10 mA
Gate current e max. 5 mA
Total power dissipation up to Tgmp = 40°C* Piot max. 250 mwW
Storage temperature range Tstg —65 to + 150 oc
Junction temperature Tj max. 150 ocC

THERMAL RESISTANCE
From junction to ambient* Rthj-a = 430 K/wW

CHARACTERISTICS
Tie 25 OC unless otherwise specified

BFR30 | BFR31
Gate cut-off current _._:B___F:_i_

~Vgg=10V;Vpg=0 -lgss max. 0.2 0.2 nA
Drain current ’
min. 4 1 mA
Vps=10V;Vgs=0 IDss max. 10 5 mA
Gate-source voltage :
min. 0.7 0 \%
Ip=1mA;Vps=10V -Vas max. 3.0 13 V
Ip =50 uA; Vpg =10V -Vgs max. 4.0 2.0 \
Gate-source cut-off voltage
Ip=05nA;Vpg=10V -V(P)GS max. 5 2.5 \)

y parameters
Transfer admittance at f = 1 kHz; Tymp =25 °C

min, 1.0 1:b mS

=t oA Vg =10V |V1s| max. 4.0 45 mS

Ip =200 pA; Vps =10V [vfs| min. 0.5 0.756 mS
QOutput admittance at f = 1 kHz

|D =1mA; VDS =10V |yosl max. 40 25 usS

Ip =200 uA; Vpg =10V [Vos| max. 20 15 uS

* Mounted on a ceramic substrate of 8 mm x 10 mm x 0.7 mm.
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N-channel silicon field-effect transistors

BFR30

BFR31
y parameters (continued)
; BFR30 |BFR31
Input capacitance at f = 1 MHz —_—
Ip=1mA;Vpg=10V Cis max. 4 4 pF
Ip =200 uA; Vpg =10V Cis max. 4 4 pF
Feedback capacitance at f = 1 MHz; Tymp = 25 °C
Ip=1mA;Vpg=10V Crs max. 1.5 1.5 pF
Ip =200 uA; Vpg =10V Crs max. 1.5 1.5 pF
Equivalent noise voltage
Ip =200 uA; Vps =10V
B =0.6 to 100 Hz Vi max. 0.5 0.5 uv
300 7221920
Ptot
(mW)
200 \\
i \\
N
100 \\
AN
. 00
0 1 Ty (9C) 200

Fig.2 Power derating curve.
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BFR30
BFR31

72621381

103
=

-Vgs =10V [
Vos=0 [

Isss
(nA)

102

10

typ//

107

1072

\\

107
0 50 100 150 T; (°C) 200

Fig.3.
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N-channel silicon field-effect transistors BFR30

BFR31
15 7262141
JI IL % % % BFR30
L {Vgs=10V [[1
I, [[]Ti=25°C Evpteal vl
- sl b
10
4
y/
/
ra
max “Vgs=0V
5 Pl £ =
i // 0.5
/ =t
7 typy 7 1
/| )4 p.
A ! "4 4 e
# o
o ming /,/ 1.5
Pd . A 12
0 - A ] I
4 -Vgg (V) 2 0 5 Vps (VI 10
Fig.4.
5 7262142
{ II 1[ I BFR31
I Ev=TY }
1. Tj=25°C ;
D typical values—
(ma) N U R
4 1
-Ves =0V
1 -
71 (] o
0.2
max—# i
™| ]I
.
7 V.4 L
2 v = ll %
,typ 0..5‘
et 1]
/ ] 0.8
" 1
y, minz = i 5
7/ 7 12
o L - ‘
L -Vgs (V) 2 0 5 Vps (V) 10
Fig.5.
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BFR30

BFR31
8 7262135 6 7262134
BFR30 BFR31
Jei]
Ip . N ty;\>/icc1| ;/;\}ues ] Io typical values
Ds = H 5 T
! T k) Vos =10V
LT[ T1
~Ves=0V
4
4 \‘ ~ .
N ™ ™
~ N Voo
T05 et (e =CN
P -
- | P
= a —— 0.2
2 S 2 T =
T
1.5 0.6
0.8
2 1l
1.2
T
0 c 0 ] °
25 75  T; (°C) 125 25 75 T (°C) 125
Fig.6. Fig.7.
5 7262130
typical correlation between -Vip)gs
and Ipsg
Vivos T T
at Ip=0.5nA
(V) Vps=10V |
Tj=25°C [
& A
/]
7
/'/'
2
P
/'
BFR30
i il
BFR31 —
0 Lenkck
0 5 10
IDSS at VGS:O (mA)
Fig.8.
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N-channel silicon field-effect transistors BFR30
BFR31

10 7262139
Pes | typical values
(mA/V) S *
VDS=1OV
f=1kHz
7.5
Tamb=25°C
]
__L-BFR31 ]
1 ——+—T" BFR30
A4 —T|
2.5 i
. > —
/l/ =
'/
0
0 1 2 3 4 5 Ip(mA) 6
Fig.9.
100 7262140
[ Yos | typical values
(pA/V) Vpg=10V
f=1kHz
7% Tamp=25°C
50
—
BFR30 ot
4/’/‘
e
- A | —-BFR31
P ol
L~ I
,/'4/
Z
0
0 1 2 3 A 5 Ip(mA) 6
Fig.10.

R ———
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BFR30

BFR31
104 . }7{71162”’
typical values[—]
f=1kHz ]
| Yos | Tamp=25°C [
(WA/V) \
103
\
1
\
\IDzl;mA
102 \
i¥
11N
L}
\
X
i ~~_£ff_Ri30
\\ BFR31
10 .
0 10 20 Vps(V) 30
Fig.11
75 7262133 15 7262132
Vps=10V Vps=10V
Cie f=1MHz |—] f=1MHz —
(pF) Tamb=25°C “Crs Tamb=25°C
a (pF)
5 1
~'§N~~ﬁﬂp
2.5 0.5
~_typ
0 0
0 25 -Vgs (V) 5 0 25 -Vgg (V) 5
Fig.12. Fig.13.

764



BFR30

N-channel silicon field-effect transistors
10% = Sass ;7236?;6
# Vps=10V o
iy Tarb=25°C
(Vhz ! BFR30 Ip=4mA Hi
BFR31 Ip=1 mA
10°
102
P
-
e D
10 —_
BFR31
BFR30
1 1
10 102 10° 104 10° 108 f (Hz) 107
Fig.14.
7262137
10 T
in VDS=10V° E.«
fA Tamb = 25°C
(Vhz! BFR30 Ip=4mA Hhi
" BFR31 Ip=1 mA
10
102
BFR31
CBFR30
10
typ,
1 3 L 5 6 107
10 102 10 10 10 10% f (Hz)
Fig.15.
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BFRS53

N-P-N 2 GHz WIDEBAND TRANSISTOR

N-P-N multi-emitter transistor in a plastic SOT-23 envelope intended for application in thick and
thin-film circuits. The transistor has very low intermodulation distortion and very high power gain.
It is primarily intended for:

— Widesand vertical amplifiers in high speed oscilloscopes.

— Television distribution amplifiers.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) Vcpo — max. 18 V
Collector-emitter voltage (open basz) VCEQ  max. 10V
Collector current (peak value; f > 1 MHz) lcm max. 100 mA
Total power dissipation up to Tamp = 25 °C Ptot max. 300 mwW
Junction temperature Tj max. 150 oC
Feedback capacitance at f = 1 MHz

Ic=2mA;VCg=5V Cre typ. 0,9 pF
Transition frequency at f = 500 MHz

Ic=25mA;Vcg=5V fT typ. 20 GHz
Max. unilateral power gain

Ic=30mA;Vcg=5V;f=200 MHz GuM typ. 22 dB.

Ic=30mA;Vcg =5V, f=800 MHz Gum typ. 10,5 dB

Intermodulation distortion at Tamp = 25 °C
Ic=30mA;Vcg=5V;RL=375Q
Vo =100 mV at fp = 183 MHz
Vo =100 mV at fgq = 200 MHz

measured at f(2q—p) = 217 MHz dim typ. —60 dB
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-23. - "N
. b - arking code
Pinning — — a _
0.150 BFR53 = N1
1 = base 0.090
a0 — -
2memiver T8 R {Eb2@kE
3 = collector ’
+ g 1 jL
ol hee 10 ' !
[ Al max , 14 25
1.2 max
6 £ | q0° |
max
MBBO12 e 1
e Wl 0 o ‘
max " 30° 0-‘*3_0‘1 B 7296885 1

max
TOP VIEW

If required, the R-version (reverse pinning) is available on request.
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BFR53

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Emitter-base voltage (open collector)
Collector current (d.c.)

Collector current (peak value: f > 1 MHz)

Total power dissipation up to Tamp = 25 °C

Storage temperature

Junction temperature

THERMAL RESISTANCE
From junction to ambient*

CHARACTERISTICS

Tj=25 OC unless otherwise specified

Collector cut-off current
IE=0;Vcg=10V

D.C. current gain
Ic=25mA;VCcg=5V
Ic=50mA;VCg=5V

Transition frequency at f = 500 MHz
Ic=25mA;VCg=5V

Collector capacitance at f = 1 MHz
lE=le=0;Vcr=5V

Emitter capacitance at f = 1 MHz
Ic=1¢=0;VER=05V

Feedback capacitance at f = 1 MHz
Ic=2mA;VCe=5V;Tamp=25°C

*

Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm.

VcBO
VCEO
VEBO
Ic
Icm
Ptot
Tstg
Tj

Rth j-a

IcBO

hFE
hFE

max. 18
max. 10
max. 2,5
max. 50
max. 100
max. 300
—65to +150
max. 150
= 430
max. 50
min. 25
min. 25
typ. 2,0
typ. 0,9
typ. 1,5
typ. 0,9

mA
mA
mW
oC
oC

K/W

nA

GHz

pF

pF

pF
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N-P-N 2 GHz wideband transistor BFR53

Noise figure at f = 500 MHz *
Ic=2mA;VCE=5V; Tamb =25°C

’ d
Gg =20 mS; Bg is tuned F G Lok
Max. unilateral power gain (sq2 assumed to be zero)
Ispq1?
Gym =10 log
[1—=Is11121 [1=ls22/?]
Ic=30mA; Vcg =5 V; f=200 MHz; Tagmp = 25 °C Gum typ. 22 dB
Ic=30mA; Vcg =5 V; f=800 MHz; Tamp = 25 °C Gum typ. 10,5 dB
Intermodulation distortion *
Ic=30mA;Vce=5V;R_=375%Q
Vo =100 mV at fp = 183 MHz
Vo =100 mV at fq = 200 MHz
measured at f(2q—p) =217 MHz dim typ. —-60 dB
se?pr
Jn ' O—_T
4300 910 Vo ]750
Rs:
500 }
O- _L ¢ O
T 10nF
O +18V
O +5V

7262500

Fig. 2 Test circuit.

* Crystal mounted in a BFW30 envelope.
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60 7262379 '725 375
’ Tyl . —
typical values [T 1] ‘({01 }[&J_i_ { [ 171
. =95 0C | T1g=700p v
1o |- & e LT 100 Vep=5V
] [ /’i' 1610(; TJ‘:ZS oC
| —
(mA) I ’},’l" =T hpg o
- T N
| | =00 I
40 il /f; 1.3024[ 75 N\
L |
1 ] = 0 O I
P T A0 e
=] |1 | ,
P J i [T T [ - 50 [
immammamE e
- Jii] 1]
i ] {
2l wmi EmE Mg
‘ ] | 1 = | [ | |
T a5 ; EEEEE
‘ ! 100 T 7 T T
L B ! | | T
1] 0 ﬁ \
L 90 1 |
0 I | ’ L | L 0 J |
0 Vcg (V) 10 0 28 50 I1p(mA) 75
Fig. 3 Tj =25 OC; typical values. Fig. 4 VcE =5 V; Tj =25 OC; typical values.
7262381
‘ [ [ 11 ll //} Ji
Ic VCE=5V 7 -
- ys} 7 -max Ip
(mA) —1 Tj=25 oC / Y
V4 7
/ 1
10 4
#
P4 ¥
pd
Pl o
7 7
/ /)
i 4
LAl
1
y 71
7
7/
y4
101
1 10 102 103 I (pA) 104

Fig. 5 Vcg =56V, Tj=250°C.
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N-P-N 2 GHz widebhand transistor BFR53

7262380
&l T T
NN EREE
c [ Tj=25°C
(mA) :
40
typ
20
0 | [
0 500 Vgg(mV) 1000
Fig. 6 VcE =5 V; Tj = 25 OC; typical values.
7262378 7262L94L
) ) N ) |
[T T[]
. t 2 Ig=le=0 [ |
fr U By f=1MHz | |
(GHz) {1~ (PF) Tj=25 oC
1.5 i5
\
1 1
typ
£f=500MHz
Ty=25 °C
[
0 | | 0
0 25 50 Ic(mA)75 0 5 10 Vop(V) 15
Fig. 7 Vcg =5 V; f = 500 MHz; Fig.8 Ig=ig=0;f=1MHz;
Tj=25 OC; typical values. Ty= 25 OC; typical values.
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BFR53

7262501 30 7262377

Bs crystal mounted in BEFW 30 envelope gain versus frequency |
(mA/V) T [TTTTTT] ‘
f=500MHz ] |
50 Ig=2mA [ 9B g IVCE;)?;/A ‘
_ . : c= EEE
\TICEb:SZY% 9 L T =25 o |
S 5 \\ ‘ 1] typ. values ;
S 3 1] T
\\ i \\\ J |
eae SANEANSEEEL ]S NI
N o [ |
. () e t4 ] \\\’ ‘ G !
= - é? \\\\/k ’ ‘ 2 | 1‘
7/ | T~ |hfe i‘ |
PRt N T
N \— |Sfe
\ [ [
N
_50 M | 1 ‘
H (]
; Ll i
0 50 Gg (mA/V) 100 102 103 f (MHz) 104
Fig. 9 Circles of constant noise figure; Vcg =5 V; Fig. 10 Ve =5V, Ic=30mA;
ic=2mA; f=500MHz; Tamp = 25 °C; typ. values. Tamb = 25 ©C; typical values.
10 : 7262495A
crystal mounted in a BFW30 envelope
F
(dB)
VCE =5V /‘/
7.5 f=500 MHz //
Gg =20 mS /
Bg is tuned //
Tomb=25 20 e
,l/
) t e
YP//
——
1]
—T"]
2.5
0
0 ) 10 15 20 25 Ig (mA) 30

Fig. 11 Vcg =5V, f=500 MHz; Gs = 20 mS; Bg = tuned; Tamp = 25 OC; typical values.
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N-P-N 2 GHz wideband transistor BFR53

Fig. 12 VCg =5 V; Ic =30 mA;
Tamb = 25 ©C; typical values.

Input impedance derived from
input reflection coefficient sq1
coordinates in ohm x 50.

120°
150°
+¢¥
180°
-9
150° -
Fig. 13 VCE =5 V; Ic = 30 mA;
Tamb = 25 OC; typical values.
120° t0°

7262496
Reverse transmission coefficient sq2.

90°
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BFRS53

Fig. 14 VCE =5 V;Ic =30 mA;
Tamb = 25 ©OC; typical values.

Output impedance derived from
output reflection coefficient sp9
coordinates in ohm x 50.

1 7262498

Fig. 15 VCE =5 V; Ic = 30 mA;
Tamb = 25 ©C; typical values.

7262497
- . 90°
Forward transmission coefficient so1.
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)

N-P-N 5 GHz WIDEBAND TRANSISTOR

N-P-N transistor in a plastic SOT-23 envelope.* It is primarily intended for use in u.h.f. and microwave
amplifiers in thick and thin-film circuits, such as in aerial amplifiers, radar systems, oscilloscopes,
spectrum analysers etc. The transistor features low intermodulation distortion and high power gain;
thanks to its very high transition frequency, it also has excellent wideband properties and low noise
up to high frequencies.

P-N-P complement is BFT92.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) Vecpo  max. 20 V
Collector-emitter voltage (open base) VCEO  max. 15 V
Collector current (d.c.) Ic max. 25 mA
Total power dissipation up to Tamp = 25 °C Ptot max. 300 mwW
Junction temperature Tj max. 150 oC
Transition frequency at f = 500 MHz

Ic=14mA;Vce=10V fT typ. 5,0 GHz
Feedback capacitance at f =1 MHz

Ic=2mA;Vcg=10V Cre typ. 0,4 pF
Noise figure at optimum source impedance

Ic=2mA;Vcg =10V; f=500 MHz F typ. 24 dB
Max. unilateral power gain

Ic=14 mA; Vcg =10 V; f =500 MHz Gum typ. 18,0 dB

Output voltage at djmy = —60 dB (see Fig. 2)
Ic=14mA;VcE=10V;RL=75Q; Tamp =25 °C

f(p+q—r) = 493,25 MHz Vo typ. 150 mV
MECHANICAL DATA Dimensions in mm
. 3.0
Fig. 1 SOT-23. ;
. 2.8 Marking code
- 0.150 p=e 1]~ BFR92 = P1
Pinnin p
. 0.090 553
1 = base - 075 <—\ - - EE
W A 5
2 =emitter 0.60 // L_J
3 = collector / Vo : 11
4 1 :
° —| |- 01 : '
o o ik | 2 o
e - /l 10° {
b i 7 max
3
MBBO12 e 2
- 1-1 e 0 —
max ~ 30° 0-“8—0_1 E 7296885.1

max
TOP VIEW

* |f required, the R-version (reverse pinning) is available on request.
TQ92 version is also available on request: ref. ON4183.
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BFR92

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-base voltage (open emitter) VecBO max. 20 VvV
Collector-emitter voltage (open base) VCEO max. 15! W
Emitter-base voltage (open collector) VEBO max. 2V
Collector current (d.c.) lc max. 25 mA
Total power dissipation up to Tamp = 25 °C Ptot max. 300 mW
Storage temperature Tstg —65 to +150 ©C
Junction temperature Tj max. 150 oC

THERMAL RESISTANCE
From junction to ambient Rthj-a = 430 K/W

CHARACTERISTICS
Tj = 25 OC unless otherwise specified

Collector cut-off current

IE=0;Vgg=10V ICBO max. 50 nA
D.C. current gain )

Ic =14 mi;vCE=1ov hFE ;’;‘: gg
Transition frequency at f = 500 MHz

Ic=14mA;Vcg=10V fT typ. 5,0 GHz
Collector capacitance at f = 1 MHz

l[E=1le=0;Vcp=10V Ce typ. 0,75 pF
Emitter capacitance at f = 1 MHz

Ic=1c=0;VER=05V Ce typ. 0,8 pF
Feedback capacitance at f = 1 MHz

Ic=2mA;Vcg=10V; Tamp=25°C Cre typ. 0,4 pF

* Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm.
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N-P-N 5 GHz wideband transistor BFR92

Noise figure at optimum source impedance*
Ic=2mA;Vcg =10V; f=500 MHz; Tamp = 25 °C F typ. 2,4 dB

Max. unilateral power gain (sq9 assumed to be zero)

2
Gym =10 log Is21!
[1—Is11121 [1=Isp2/?]
Ic = 14 mA; VCE = 10 V; f = 500 MHz; Tamp = 25 °C GuM typ. 18,0 dB

Output voltage at djy, = —60 dB (see Fig. 2)
(DIN 45004B; par. 6.3.: 3-tone)
Ic=14mA;Vce=10V;RL=75Q

Vp = Vo at d|m = —-60dB & fp = 495,25 MHz

Vq=Vo—6dB ; fq = 503,25 MHz
Vi =Vo —6dB ; fr = 505,25 MHz
measured at f(p+q_r) =493,25 MHz Vo typ. 150 mV

8200
3900
N g B
680pF
L2 o7a
680pF
75 n.o—|} TUT.

180

7 7262677

Fig. 2 Intermodulation test circuit.

L1 =4 turns Cu wire (0,35 mm); winding pitch 1 mm; int. dia. 4 mm
L2 = L3 =5 uH (code number: 3122 108 20150)

* Crystal mounted in a BFR90 envelope.
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BFR92

I [T
[ T[] EEEE
100 Vcg=10V C g =ls=0
Tj=25°C — c [\ Tj=25 °C[ ]
hpg ! (PF) X f=1MHz |
75 i | 0,8
| -
{ [tYP
~—
50 /"—t-y‘p‘ | |
y.d -
] 0,6
‘ 4
25 | ‘ |
\ \ |
] I
0 [ || [ 0.4
0 10 20 1 (mA) 30 0 10 Vgg(V) 20
Fig. 3 VGE =10 V; Tj = 25 OC; typical values. Fig. 4 Ig =lg=0;f=1MHz;
Tj = 25 OC; typical values.
6 7262673 8 7262769
il
[T
Ig=14 mA
fr fp f =500 MHz ]
(GHz) e (GHz) Tj=25°C [
/
4 i 6
f typ
pt
/
/
2 ] 4 (H—f
Veg =10V —
f =500 MHz [} i
‘ Tj =250C [ ]
! TIriT]
0 \ A G 2
0 20 Ic (mA) 40 0 10 Ve (V) 20
Fig. 5 Vcg =10 V; f =500 MHz; M= 25 0C; Fig. 6 Ic =14 mA;f =500 MHz;
typical values. Tj = 25 OC; typical values.
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N-P-N 5 GHz wideband transistor BFR92

10 7262771
F
(dB) V=10V L]
IC =2mA ||
Zg = opt.
7,5 T essoc M
5 //
ol i
biai
2,5 b
0
1071 1 f (GHz) 10

Fig. 7 VCe = 10 V; Ic =2 mA; Zg = opt.; Tamp = 25 OC; typical values.

7262676
i TTTTTT]
T
Vep=10v ||
F f=500 MHz ::
(dB) Zg=optimum| | |
Tamb=25 °CHH
10
5
typ -
0
0 5 10 15 I (mA) 20

Fig. 8 Vg = 10 V; f =500 MHz; Zg = opt.; Tamb = 25 ©C; typical values.
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BFR92

30 7262902 7262667A
\ gain versus frequency Bg L1111 ]
\ , T1T1 f=500MHz []
L1 Ic=2mA ||
B k! VCE =10V 50 Vep=10V H
Ic=14mA 7] Tamp=25 °C[]
\ \ — 92 O amb —
\ Tamb=25 °C 1 T [
20 \ \ typ. values =1 T
. F_——SdsB |
-4,
\ 7z =F4T
\ \ ’3)5
\ \ Ih '2 0 = C3T
\ = J I +2,4
G =
H ,Usz N A '
S A, A
fe - e
-50
0
102 103 f(MHz) 104 0 50 Gg 100
Fig. 9 Veg=10V;Ic =14 mA; Tampb = 25 °C; Fig. 10 Circles of constant noise figure;
typical values. Ve =10V; Ig=2mA; f =500 MHz;

Tamb = 25 ©C; typical values.
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N-P-N 5 GHz wideband transistor

BFR92

Fig. 11 Vce=10V;ic=14 mA;
Tamb = 25 ©OC; typical values.

Input impedance derived from
input reflection coefficient sq1
coordinates in ohm x 50

150° 307

Fig. 12 Vcg =10V; Ic =14 mA;
Tamb = 25 ©C; typical values.

120° 60°

7262898

90°
Reverse transmission coefficient s19
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BFR92

Fig. 13 VCe=10V;Ic =14 mA;
Tamb = 25 OC; typical values.

Output impedance derived from 7262901
output reflection coefficient s9p
coordinates in ohm x 50

180° | 10

150°

Fig. 14 Vg =10V;Ic =14 mA;
Tamb = 25 OC; typical values.

7262900

o
Forward transmission coefficient so1 =0
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BFR92A

N-P-N 5 GHz WIDEBAND TRANSISTOR

N-P-N transistor in a plastic SOT-23 envelope.* It is primarily intended for use in v.h.f./u.h.f. broadband
amplifiers. The transistor features:

® low noise;
@ |ow intermodulation distortion;
@ high power gain.

P-N-P complement is BFT92
QUICK REFERENCE DATA

Collector-base voltage (open emitter) VCBO max. 20V
Collector-emitter voltage (open-base) VCEO max. 15 V
Collector current (d.c.) g max. 25 mA
Total power dissipation up to Tamp = 25 °C Piot max. 300 mW
Junction temperature Tj max. 150 oC
Transition frequency at f = 500 MHz

Ic=14mA;Vce=10V T typ. 5,0 GHz
Feedback capacitance at f = 1 MHz

Ic=0;Vce=10V Cre typ. 0,35 pF
Noise figure at Rg =60 Q

Ic=4mA;Vcg =10V, f=800 MHz F typ. 1,8 dB

Output voltage at djy, = —60 dB
Ic=14mA;VCce=10V;R_=75Q

f(p+g—r) = 793,25 MHz Vo typ. 150 mV
MECHANICAL DATA 3.0 Dimensions in mm
. 2.8 .
Fig. 1 SOT-23. >—. Marking code
. 015 - [18] — BFRO2A = P2
Pinnin 150 P
g
075 9.2 =~ 28] = EEDAE
1 = base - e -
*s A :
2 = emitter 0.60 // E:I
3 = collector / o g —f—
|le 01 ' i }
T 10° max 1.L 25
max 1.2 max
b L. X q0e i
3 —I_
MBBO12 e .
A i | Sl @[ A]8]
max  30° P01 : 7296885.1

max

TOP VIEW
* If required, the R-version (reverse pinning) is available on request.
TO92 version is also available on request: ref. ON4184.
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BFR92A

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-base voltage (open emitter) VcBo — max. 2 V
Collector-emitter voltage (open base) VCEQ  max. 15 'V
Emitter-base voltage (open collector) VEBO  max. 20V
Collector current (d.c.) e max. 25 mA
Total power dissipation up to Tamp = 25 °C Ptot max. 300 mW
Storage temperature Tstg —65 to +150 °C
Junction temperature Tj max. 150 oC

THERMAL RESISTANCE
From junction to ambient* Rthja = 430 K/W

CHARACTERISTICS
Tj = 25 OC unless otherwise specified

Collector cut-off current

IE=0;Vcp=10V ICBO max. 60 nA
D.C. current gain )
¥ ; _ min. 40
Ic=14 mA;VCg=10V hEE .y 90
Transition frequency at f = 500 MHz
Ic=14mA;Vcg=10V fT typ. 5,0 GHz
Collector capacitance at f =1 MHz
lge=1lg=0;Vcp=10V Ce typ. 0,6 pF
Emitter capacitance at f = 1 MHz
Ic=1c=0;VER=05V Ce typ. 1,2 pF
Feedback capacitance at f = 1 MHz
Ic=0;VCg=10V; Tagmp =25 °C Cre typ. 0,35 pF
Noise figure at Tamp = 25 °C
Ic=4mA; Vcg =10V; Rg=60%; f=800 MHz F typ. 1,8 dB
Maximum unilateral power gain (s19 assumed to be zero)
S 2
Gyum = 10 log 521
[1=Is11121 [1—lsp2l?]
Ic=14 mA; Vcg =10V, f =800 MHz; Tamp = 25 °C Gum typ. 15,5 dB

4 Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm.
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N-P-N 5 GHz wideband transistor BFR92A

Output voltage at djy, = —60 dB (see Figs 2 and 16)*
(DIN 45004B, par. 6.3: 3-tone)
Ic=14mA;Vcg=10V; R =75Q; VSWR <2; Tymp =25 °C

Vp = V¢ at diy = —60 dB; f,, = 795,25 MHz

Vq =V,—6dB ifq= 803,25 MHz
Vi =V,—6dB ; fr =805,25 MHz
Measured at f(p+q—r) =793,25 MHz Vo typ. 150 mV

Second harmonic distortion (see Figs 2 and 18)*
Ic=14mA;Vcg=10V; R =758; VSWR <2; Tymp =25°C
Vp =60 mV at f, =250 MHz
Vq =60 mV at fq= 560 MHz

measured at f(p+q) =810 MHz d typ. —50 dB
(ptq) 2
2,2nF
2,2 nF — Vo
+VBB —_— ;

> L3

33k ' 1nE

1nF
L1 l 300 2 TIULT. 9 }'—0759
1nF

0,82 pF

3,3 pF 18 Q
l 7 l, 7283400

Fig. 2 Intermodulation distortion and second harmonic distortion MATV test circuit.

L1 = L3 =5 uH micro choke
L2 = 3 turns Cu wire (0,4 mm); internal diameter 3 mm; winding pitch 1 mm

* Measured on same crystal in a SOT-37 envelope (BFR90A).
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BFR92A

s-parameters (common emitter) at Vo =5 V; Tamp = 25 ©C; typical values.

Ic f S11 $12 521 $22
mA MHz
40 0,88/ —8,90 0,009/83,6° 6,7/174,20 1,00/ —2,7°
100 0,86/ —21,9° 0,022/78,3° 6,5/164,20 0,98/ —6,6°
200 0,80/ —42,2° 0,041/69,0° 6,0/149,20 0,94/—12,2°
2 500 0,61/ —87,20 0,073/54,9° 4,2/119,10 0,81/—20,2°
800 0,48/—117,4° 0,086/52,7° 3,1/100,50 0,74/—22,9°
1000 0,44/—133,8° 0,092/54,2° 2,6/ 91,40 0,71/—24,20
1200 0,41/—147,6° 0,099/57,5° 2,2/ 84,30 0,70/—25,7°
40 0,75/ —14,40 0,008/81,8° 14,4/170,20 0,99/ —4,9°
100 0,70/ —34,0° 0,020/74,2° 13,3/155,3° 0,94/—11,2°
200 0,60/ —61,7° 0,034/65,0° 10,9/135,8° 0,84/—17,9°
5 500 0,40/—111,1° 0,057/61,1° 6,2/106,9° 0,67/—-21,9°
800 0,32/—139,7° 0,074/65,50 4,2/ 92,40 0,62/—22,20
1000 0,30/—153,2° 0,086/68,2° 3,4/ 85,30 0,61/—22,8°
1200 0,29/—166,2° 0,100/70,9° 2,9/ 79,6° 0,60/—24,00
40 0,61/ —21,1° 0,008/79,7¢ 22,9/165,20 0,97/ -7,3°
100 0,54/ —48,50 0,017/71,4° 19,8/145,8° 0,88/—15,5°
200 0,42/ —82,10 0,028/65,2° 14,4/124,7° 0,74/—20,8°
10 500 0,30/—132,3° 0,050/69,0° 7,1/ 99,60 0,59/—20,5°
800 0,26/—158,00 0,072/73,7° 4,7/ 87,80 0,56/—20,3°
1000 0,25/—168,3° 0,088/75,2° 3,8/ 82,20 0,56/—20,9°
1200 0,25/—179,3° 0,104/76,6° 3,2/ 77,59 0,565/—22,1°
40 0,53/ —26,00 0,007/78,6° 27,7/162,4° 0,96/ —8,7°
100 0,45/ —58,10 0,016/70,5° 22,6/140,7° 0,85/—17,2°
200 0,36/ —94,40 0,025/66,6° 15,6/119,7° 0,70/—21,0°
14 500 0,27/-142,8° 0,049/72,50 7,3/ 96,99 0,57/-19,10
800 0,25/—1686,00 0,072/76,5° 4,7/ 86,10 0,55/—19,1°
1000 0,24/—174,80 0,088/77,4° 3,8/ 80,50 0,55/—19,9°
1200 0,24/ 174,80 0,105/78,4° 3,2/ 76,20 0,54/—21,3°
40 0,45/ —33,10 0,007/77,0° 32,3/158,8° 0,94/—10,1°
100 0,38/ —71,89 0,015/69,5° 24,7/135,00 0,80/—18,4°
200 0,31/-110,6° 0,023/68,3° 16,0/114,6° 0,66/—20,1°
20 500 0,26/—154,50 0,047/75,5° 7,2/ 94,30 0,56/—17,3°
800 0,25/—174,20 0,071/78,7° 4,7/ 84,30 0,55/—17,8°
1000 0,25/ 178,50 0,088/79,3° 3,7/ 79,10 0,54/—18,90
1200 0,26/ 169,99 0,104/80,00 3,2/ 74,9° 0,54/—20,5°

786 April 1991



N-P-N 5 GHz wideband transistor

'BFR92A

s-sarameters (common emitter) at Vog = 10 V; Tamp = 25 OC; typical values.

Ic f 11 512 s21 $22
mA MHz
40 0,89/ -8,70 0,008/83,6° 6,8/174,4° 1,00/ —2,5°
100 0,86/ —21,20 0,021/78,5° 6,5/164,6° 0,98/ —6,1°
200 0,80/ —40,9° 0,038/69,5° 6,0/149,6° 0,94/-11,3°
2 500 0,61/ —85,3° 0,069/55,8° 4,3/119,80 0,82/—18,7°
800 0,48/—115,40 0,081/53,8° 3,1/101,20 0,75/—21,3°
1000 0,44/—131,40 0,086/55,5° 2,6/ 92,10 0,73/—22,5°
1200 0,40/—145,6° 0,093/58,9° 2,2/ 85,00 0,72/—23,9°
40 0,77/ —13,6° 0,008/81,8° | 14,2/170,5° 0,99/ —4,5°
100 0,73/ —32,3° 0,019/74,7° | 13,2/155,8° 0,95/-10,3°
200 0,62/ —58,8° 0,032/65,6° | 11,0/136,8° 0,85/—16,6°
5 500 0,41/—107,20 0,054/61,4° 6,3/107,7° 0,69/—20,4°
800 0,32/—135,9° 0,071/65,9° 4,2/ 92,90 0,64/—20,8°
1000 0,30/—150,00 0,082/68,6° 3,5/ 86,10 0,63/-21,3°
1200 0,28/—162,9° 0,095/71,5° 2,9/ 80,5° 0,62/—22,40
40 0,66/ —19,4° 0,007/80,1° | 22,5/165,9° 0,97/ —6,6°
100 0,58/ —44,7° 0,017/71,8° | 19,5/147,0° 0,90/—14,1°
200 0,45/ —76,2° 0,027/65,4° | 14,5/126,0° 0,76/—19,3°
10 500 0,29/—125,1° 0,049/68,7° 7,2/100,6° 0,62/-19,2°
800 0,24/—151,8° 0,070/73,5° 4,7/ 88,8° 0,59/-19,0°
1000 0,24/—162,9° 0,084/75,20 3,8/ 82,6° 0,58/—19,7°
1200 0,23/—174,8° 0,099/76,8° 3,2/ 78,3° 0,58/—20,9°
40 0,60/ —23,2° 0,007/78,6° | 27,2/163,0° 0,96/ —7,9°
100 0,561/ —52,5° 0,016/70,6° | 22,6/141,8° 0,86/—15,8°
200 0,38/ —86,2° 0,025/66,4° | 15,7/120,7° 0,72/-19,6°
14 500 0,26/—134,3° 0,047/72,0° 7,5/ 97,80 0,60/—18,0°
800 0,22/—159,3° 0,069/76,2° 4,8/ 86,80 0,57/—18,00
1000 0,22/—169,0° 0,085/77,3° 3,9/ 81,3° 0,57/—18,7°
1200 0,22/ 179,8° 0,100/78,5° 3,3/ 76,8° 0,57/-20,1°
40 0,54/ —28,2° 0,007/77,49 | 31,7/169,9° 0,95/ —9,1°
100 0,45/ —61,7° 0,015/69,5° | 24,7/136,8° 0,82/—16,8°
200 0,33/ —97,5° 0,023/67,5° | 16,3/116,2° 0,68/—18,8°
20 500 0,24/—143,7° 0,046/74,4° 7,4/ 95,39 0,59/—16,4°
800 0,22/—166,4° 0,069/78,00 4,8/ 85,20 0,57/—16,9°
1000 0,22/—174,7° 0,084/78,7° 3,8/ 80,1° 0,57/—17,8°
1200 0,22/ 176,3° 0,100/79,7° 3,3/ 76,0° 0,57/—19,40

w (April 1991
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BFR92A

Fig. 3 Input impedance derived from
input reflection coefficient 511
co-ordinates in ohm x 50.
Vee=10V;Ic =14 mA; Tamp = 25 °C;
typical values. 1 27846031

90°

150°

180°

150° 30°
Fig. 4 Reverse transmission coefficient sqo. P 60°
Vce=10V;Ic=14 mA; Tamp = 25 °C; 120
typical values. 90° 7284601.1
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BFR92A

N-P-N 5 GHz wideband transistor

Fig. 5 Output impedance derived from
output reflection coefficient spp
co-ordinates in ohm x 50.
VCe=10V;Ic =14 mA; Tamp = 25 °C;
typical values.

1 7284602.1

120°

150° /' 100MHz
typ

180°
1500 30°
Fig. 6 Forward transmission
coefficient s21. 120° 60°
= Jle=14mA; T =250C;
Vce=10V;Ic mA; Tamb = 2 90° 7284600.1

typical values.

l ﬁpril 1991
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BFR92A

100 7283393.1 1 7283392
heg typ= S C;
= (pF)
/7
80 0,8
\
N\
\‘
N
typ
60 06 Sy
40 0,4
0 10 |C(mA) 20 0 10 VCB (V) 20
Fig. 7 Vcg =10 V; Tj =25 °C; Fig. 8 Ig =lg=0;f=1MHz; Tj =25 oC;
typical values. typical values.
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N-P-N 5 GHz wideband transistor BFR92A

6 7283394 6 7283395
fr typ fr typ
(GHz) (GHz) -
y,
/
4 4
/
2 2
0 0
0 20 Ic (mA) 40 0 10 Vee (V) 20
Fig. 9 Vcg=10V;f=500MHz; T; = 25 °C; Fig. 10 Ic =14 mA; f =500 MHz; Tj = 25 °C;
typical values. typical values.
25 7284605
F
(dB)
2
typ
1,6
1
0,1 0,2 0,5 f (GHz) 1

Fig. 11 VCg=10V;Ic =4 mA; Zg = optimum; Tamp = 25 ©C; typical values.
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BFR92A

100 7283397A
Bs
(mS)
50
" \\
-
..
F_
/ 3,5dB
/ N 30 \
' '
. \
/, i S
0 2,0
;((‘ 15
/
\\ / /
NN [ /
y
N
. P
N /
-50
0 50 GS (mS) 100

Fig. 12 Circles of constant noise figure.

Vee=10V; Ic=4 mA; f=800 MHz; Tymp = 25 °C;
typical values.
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N-P-N 5 GHz wideband transistor BFR92A

4 7283399
F
(dB)
i~
typ_L—A
7
2 ]
1
0
0 10 20 I (mA 40

Fig. 13 Vog =10 V; f =800 MHz; Zg = optimum; Tamp = 25 ©C; typical values.

40 7288674 40 7284606.1
G
(I;f;;l2 (:sxl
30 30
20 \\ 20
\\ ™
\ N
N N
10 A 10
0
102 100 ¢ MHe) 10¢ 102 10° 4 (MHa) 10t
Fig. 14 Vcg=10V;Ic =14 mA; Fig. 16 VCg=10V;Ic =14 mA;
Tamb = 25 ©C; typical values. Tamb = 25 ©C; typical values.
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BFR92A

7283396
-50
dim
(dB)
-60
N\
N
N
N\ typ
-70
10 15 0 25
|C (mA)
7283391
—-40
\
\
dp
(dB)
A
\
-50
A
N tyP /
7
- /|
—-60
10 15 0
|C (mA)

Fig. 16 Vcg=10V; V5 =43,56 dBmV =150 mV;
f(p+q—r) = 793,25 MHz; Tamp = 25 °C;
measured in MATYV test circuit (see Fig. 2);
typical values.

Fig. 17 Vog = 10 V; Vg =60 mV;
f(p+q) = 810 MHz; Tymp = 25 OC; measured in
MATYV test circuit (see Fig. 2); typical values.
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BFR93

N-P-N 5 GHz WIDEBAND TRANSISTOR

N-P-N transistor in aSOT-23 plastic envelope.* It is primarily intended for use in u.h.f. and microwave
amplifiers in thick and thin-film circuits, such as in aerial amplifiers, radar systems, oscilloscopes,

spectrum analysers etc. The transistor features very low intermodulation distortion and high power gain;
thanks to'its very high transition frequency, it also has excellent wideband properties and low noise up

to high frequencies.
P-N-P complement is the BFT93.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) Vego max. 15V
Collector-emitter voltage (open base) Vcep max. 12V
Collector current (d.c.) Ic max. 35 mA
Total power dissipation up to Tamp =25 °C Piot max. 300 mW
Junction temperature Tj max. 150 °C
Transition frequency at f = 500 MHz
Ic=30mA;Vcg=5V fr typ. 5 GHz
Feedback capacitance at f = 1 MHz
Ilc=2mA;Vgg=5V Cre typ. 0,8 pF
Noise figure at optimum source impedance
Ilc=2mA;Vgg =5V; f=500 MHz; F typ. 1,9 dB
Max. unilateral power gain
Ic=30mA; Vg =5V, f =500 MHz; Gum typ. 16,5 dB
Intermodulation distortion at Tymp = 25 °C
Ic=30mA;Vcg=5V; R_L=75Q;Vy=300mV
f(p+q—r) = 493,25 MHz dim typ. —60 dB
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. 3.0 BFR93 = R1p
2.8 E
Finming 0.150 Rl — &)
1 = base 0.090
N
g=emitsr = %5 1893 = & [El2@lE
0.60
3 = collector
| ol M
| Y ! ! !
Lo [ ' B
X 190 i
b e T i
« f max
3]
MBBO12 e i
- 1-1 o 0 —
max ~ 30° 0“"8_0.1 E 7286586,
. TOP VIEW
* If required, the R-version (reverse pinning) is available on request.
TO92 version is also available on request: ref. ON4186.
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BFR93

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Emitter-base voltage (open collector)
Collector current (d.c.)

Total power dissipation up to Tamp = 25 °C

Storage temperature
Junction temperature

THERMAL RESISTANCE
From junction to ambient*

CHARACTERISTICS

Tj=25 OC unless otherwise specified

Collector cut-off current
lg=0;Veg=10V

D.C. current gain **
Ilc=30mA; Vcg=5V

Transition frequency at f = 500 MHz **
Ic=30mA; V=5V

Collector capacitance at f = 1 MHz
lg=1g=0;Vgg =10V

Emitter capacitance at f = 1 MHz
Ic=1=0;VEg=0,5V

Feedback capacitance at f = 1 MHz
Ic=2mA;Vce=5V; Tamp=256°C

*

** Measured under pulse conditions.

Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm.

VeBo
VCcEOo
VEBO
Ic
Ptot
Tstg

Tj

Rth j-a

IcBO

hFE

max.
max.
max.
max.
max.

15 V
12V
20V
35 mA
300 mw

—65 to +150 °C

max.

min.
typ.

typ.

typ.

typ.

typ.

150 ©C

430 K/W

50 nA

25
50

5 GHz
0,7 pF
1,8 pF

0,8 pF

796
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N-P-N 5 GHz wideband transistor BFR93

Noise figure at optimum source impedance *
Ilc=2mA; Vg =5V, f=500MHz; Tamp = 25 °C F typ. 1,9 dB

Max. unilateral power gain (s12 assumed to be zero)

2
Gym = 10 log Is21
[1=Is11121 [1—lsp2/?]
Ic=30mA; VCE = 5 V; f = 500 MHz; Tymp, = 25 °C Gum typ. 16,5 dB

Intermodulation distortion at Tamp = 25 °C *
Ic=30mA; Ve =5V; R =75%; V.SW.R. <2
Vp=Vo= 300 mV at fo= 495,25 MHz
Vq=Vo—6dB atfg= 503,25 MHz
Vi =Vo—6dB atf, =50525MHz

Measured at f(p +q—r)= 493,25 MHz dim typ. —60 dB

160

7262678

Fig. 2 Intermodulation test circuit.

L1 =4 turns Cu wire (0,35); winding pitch 1 mm; int. dia. 4 mm
L2 and L3 5 uH (code number: 3122 108 20150)

* Crystal mounted in a BFR91 envelope.
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BFR93

100

73

50

(3%}
w

fT
(GHz)

798
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Fig. 3.
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EEEEEE
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\
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N-P-N 5 GHz wideband transistor BFR93

7262799

10
F
(dB) Vep =5V -
IC=2mA —J J
] Zg=opt. Bl
7,5 Tamb=25 °C [}
f P
/
/
typ ~
2,5 -
Iy
0
107! 1 f (GHz) 10
Fig. 7.
7262675
1 TTTTTT
ENEERE
VCE=5V [l
F £=500MHz
(dB) Zg=optimum|_|_|
Tamb=25 °C—
10
: T 1T
typ—___ pt—T""|
0
0 10 20 30 Ic (mA) 40
Fig. 8.
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BFR93

7262672

800

circles of constant noise figure

7262666

30
“\ gain versus frequency Bg HEENEE
\ 1 ; 11 { ‘ 1 ma/v) f=500MHz []
\ T = L Ic=2mA -
BN N YeEs VU 50 VeE=5V [
\ g v P i =25 OEL
\ N Tamb=23 °C il »
20 typ. values ~ F=4,5dB
\ < 4
\ \ | N K 3,5j
\\ ) : & 1 A 3
\ 9 0 | A 1 2,5:
M |hpE | £ T N,9]
|+ —
L] ‘\ Tl ! ~ > -
| |
10 + | ‘tGUM o
LU ste 12 A
EEYIE ‘ < ¥
. | 1 | | /,
L -50
R
— 1 + i ["
0 |
10 103 fvHzZ) 104 50 Gg (mA/V) 100
Fig. 9. Fig. 10.
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N-P-N 5 GHz wideband transistor BFR93

VCE=5V
IC =30 mA
Tamb =25 9%
0.2
)
0
4
Fig. 11.

Input impedance derived from
input reflection coefficient sq1
coordinates in ohm x 50

VCE=5V
Ic =30 mA
_ 0
Tamp = A
180°
Fig: 12 150°
Reverse transmission coefficient sqp  120° 60°
7267031

90°
w (April 1991 801



BFR93

Vcg=35V
Ic = 30 mA
Tomb =25 °C

Fig. 13.

Output impedance derived from
output reflection coefficient spp
coordinates in ohm x 50

90°

Fig. 14.

Forward transmission coefficient spq 120° TTET6EE

90°

802
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J L BFR93A

N-P-N 5 GHz WIDEBAND TRANSISTOR

N-P-N transistors in a SOT-23 plastic envelope.* They are primarily intended for use in v.h.f./u.h.f.

broadband amplifiers. The transistors feature:

® |ow noise;

® very low intermodulation distortion;
® high power gain;

® P-N-P complement is the BFT93
QUICK REFERENCE DATA

Collector-base voltage (open emitter) Vego max. 15V
Collector-emitter voltage (open base) Vcep max. 12V
Collector current (DC) Ic max. 35 mA
Total power dissipation up to Tamp = 25 °C Piot max. 300 mW
Junction temperature Tj max. 150 OC
Transition frequency at f = 500 MHz
Ic=30mA;Vgg=5V iy typ. 5 GHz
Feedback capacitance at f= 1 MHz
Ic=0;Vce=5V; Tamp =256 °C Cre typ. 0.6 pF
Noise figure at optimum source impedance
Ic=4mA;Vcg =8V, f=800 MHz F typ. 1.6 dB
Output voltage at djy, = —60 dB
Ic=30mA;Vce=8V; R =75Q; Tagmp =25 oC
f(ptg—r) = 793.25 MHz Vo typ. 425 mV
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. 3.0 BFR9Y3A = R2,
2.8
Pinning
1 =base 8(1)%%
2 =emitter 075, %, === -m [~ m A E
3 = collector 1 0.60 //\ A E .
/ —i_ 2 ¢ $Lpl
- L T
c |l 04 ' '
10° max 14 25
m;:x 1.2 max
b ~— | \ 10° *
‘ ’ max
3=
MBB012 e I
[
1.1 O
~“max " 30° 0""8—0_1 E 7296885.1
max
TOP VIEW

* |f required, the R-version (reverse pinning) is available on request
TO92 version is also available on request: ref. ON 4186

w | April 1991
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BFR93A

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-base voltage (open emitter) VeBO max. 15 V
Collector-emitter voltage (open base) VCEO max. 12V
Emitter-base voltage (open collector) VEBO max. 20 Vv
Collector current (DC) Ic max. 35 mA
Total power dissipation up to Tamp =25 °C * Piot max. 300 mW
Storage temperature Tstg —65 to + 150 °C
Junction temperature Tj max. 150 °C

THERMAL RESISTANCE
From junction to ambient* Rthj-a = 430 K/W

CHARACTERISTICS
Tj = 25 OC unless otherwise specified
Collector cut-off current

lg=0;Veg=5V IcBO max. 50 nA

DC current gaina ,
min. 40
= . = h

Ic=30mA; Vcg=5V EE B, 90
Transition frequency at f = 500 MHzA

Ic=30mA;Vgg=5V i typ. 5 GHz
Collector capacitance at f =1 MHz

lg=1g=0;Vcg=5V Ce typ. 0.7 pF
Emitter capacitance at f= 1 MHz

lc=1.=0;VEg=05V Ce typ. 1.9 pF
Feedback capacitance at f = 1 MHz

Ic=0; Ve =5V, Tagmp =25°C Cre typ. 0.6 pF
Noise figure at optimum source impedancea

Ic=4mA;Vcg =8V, f=800 MHz F typ. 1.6 dB

Ic=30mA; Vcg =8 V; f=800 MHz F typ. 2.3 dB

Maximum unilateral power gain (s12assumed to be zero)
See Figs 10 to 15
5517

[1-1s,,12] [1-1s,,1%]
Ic =30 mA; Vg =8 V; f = 800 MHz; Tamp = 25 °C Gum typ. 14 dB

Gym (indB) = 10 log

A Measured under pulse conditions.
* Mounted on a ceramic substrate of 8 mm x 10 mm x 0.7 mm.
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BFR93A

N-P-N 5 GHz wideband transistor

Output voltage at dj,, = —60 dB (see Figs 2 and 15)*
(DIN 45004B, par. 6.3: 3-tone)
Ic=30mA; Vcg =8 V; R =75 ; Tamp = 25 °C
Vp = Vg at djy = —60 dB; fp =795.25 MHz

Vgq=Vo—6dB . fq =803.25 MHz
V, =V, —6dB ; f =805.25 MHz
Measured at f(p+q_r) =793.25 MHz Vo typ. 425 mV
Second harmonic distortion (see Figs 2 and 16)*
Ic=30mA;Vce=8V;R_=75Q; Tgmp=25°C
Vp =200 mV at fp =250 MHz
Vq =200 mV at fq =560 MHz
measured at f(p4q) = 810 MHz do typ. —50 dB
1,5nF
1,5nF — e
*Vgg o
; 4
& 10k
1nF
L1 —]—o 759
1nF
750 o—}
== 0,68 pF
wr 7282709

Fig. 2 Intermodulation distortion and second harmonic distortion MATYV test circuit.

L1 = L3 =5 uH micro choke
L2 = 3 turns Cu wire (0.4 mm); internal diameter 3 mm; winding pitch 1 mm.

* Measured on same crystal in a SOT-37 envelope (BFR91A).
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BFRO3A

s-parameters (common emitter)

o3 Ic f 11 512 521 22
\Y mA MHz
40 0,89/ —12,40 0,016/82,3° 7,0/171,80 0,88/ —4,80
100 0,87/ —30,10 0,038/74,20 6,7/160,1° 0,96/—11,30
200 0,80/ —56,30 0,067/61,8° 6,0/142,3° 0,88/—20,10
5 2 500 0,64/—109,50 0,106/44,3° 3,8/110,6° 0,69/—31,90
800 0,57/—140,30 0,116/41,80 2,7/ 91,50 0,60/—35,50
1000 0,54/—154,50 0,119/43,9° 2,2/ 82,80 0,58/—38,00
1200 0,53/—166,60 0,124/48,20 1,9/ 75,10 0,56/—40,20
40 0,77/ —19,9° 0,015/79,4° | 15,1/166,8° 0,97/ —8,8°
100 0,72/ —46,90 0,033/68,6° | 13,5/149,70 0,89/—19,60
200 0,62/ —81,40 0,053/57,0° | 10,5/128,5° 0,73/—30,3°
5 5 500 0,48/—134,40 0,079/52,6° 5,5/100,50 0,51/—37,30
800 0,45/—159,80 0,099/57,80 3,6/ 85,60 0,44/—37,90
1000 0,44/—170,8° 0,114/61,00 3,0/ 78,8° 0,42/—39,30
1200 0,43/ 179,80 0,131/64,20 2,5/ 72,99 0,41/—40,9°
40 0,63/ —29,70 0,013/76,5° | 24,4/161,0° 0,95/—13,50
100 0,56/ —66,20 0,028/64,80 | 20,0/139,4° 0,80/—17,80
200 0,47/—105,40 0,042/57,8° | 13,6/118,0 0,59/—37,30
5 10 500 0,41/—152,00 0,070/62,6° 6,4/ 94,80 0,39/—39,00
800 0,39/-171,70 0,099/67,6° 4,1/ 82,7° 0,35/—38,20
1000 0,39/ 179,60 0,119/69,10 3,4/ 76,70 0,34/-39,10
1200 0,39/ 171,69 | 0,140/70,59 2,8/ 71,50 0,33/—40,70
40 0,47/ —44,20 0,012/738° | 35,2/154,00 0,90/—19,20
100 0,42/ —90,70 0,023/63,9° | 25,4/129,3° 0,68/—35,00
200 0,39/—129,40 0,034/62,9°0 | 15,6/109,7° 0,47/—41,00
5 20 500 0,37/—165,10 0,067/70,50 6,8/ 90,9° 0,32/—38,4°
800 0,37/ 179,50 0,101/73,20 4,4/ 80,30 0,29/—37,40
1000 0,36/ 173,00 0,124/73,4° 3,6/ 75,40 0,29/-38,3°
1200 0,37/ 166,20 0,148/73,60 3,0/ 70,30 0,28/—40,00
40 0,39/ —56,30 0,011/72,3° | 40,8/149,50 0,86/—22,50
100 0,38/—106,80 0,021/64,5° | 27,4/124,0 0,61/—37,9°
200 0,37/—141,60 0,032/66,4° | 16,0/105,8° 0,41/—41,10
5 30 500 0,37/—-171,00 0,067/73,50 6,9/ 88,90 0,29/—36,60
800 0,37/ 175,99 0,102/75,20 4,4/ 79,10 0,27/—36,00
1000 0,36/ 170,00 0,126/74,8° 3,6/ 74,20 0,27/-37,10
1200 0,37/ 163,90 0,150/74,6° 3,0/ 69,50 0,27/—39,00
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N-P-N 5 GHz wideband transistor BFR93A
s-parameters (common emitter)
VcE Ic f s s s s
3 ok il 1 12 21 22
40 0,90/ —12,20 0,015/82,1° 6,9/171,70 0,99/ —4,8°
100 0,88/ —29,20 0,036/74,5° 6,6/160,4° 0,96/—10,8°
200 0,81/ —54,7° 0,064/62,4° 5,9/143,10 0,89/-19,20
8 2 500 0,64/—107,00 0,103/44,9° 3,8/111,50 0,71/-30,6°
800 0,56/—138,1° 0,112/42,1° 2,7/ 92,20 0,62/-34,10
1000 0,54/-152,6° 0,116/44,1° 2,3/ 83,6° 0,60/—36,4°
1200 0,52/—-165,2° 0,120/48,5° 1,9/ 75,90 0,58/—38,6°
40 0,78/ —19,20 0,014/79,40 14,8/166,9° 0,98/ —8,6°
100 0,73/ —44,6° 0,032/69,00 13,5/150,40 0,90/-18,7°
200 0,63/ —78,10 0,051/57,5° 10,5/129,40 0,75/—28,9°
8 5 500 0,48/-131,2° 0,077/52,5° 5,6/101,3° 0,563/—-35,7°
800 0,44/—157,3° 0,096/57,7° 3,7/ 86,30 0,46/-36,2°
1000 0,42/-168,3° 0,110/61,00 3,0/ 79,50 0,44/-37,50
1200 0,42/-178,3° 0,126/64,3° 2,6/ 73,6° 0,43/-39,00
40 0,66/ —27,7° 0,013/76,7° 24,0/161,5° 0,95/—12,99
100 0,568/ —62,00 0,027/65,4° 19,9/140,40 0,81/-26,3°
200 0,48/—100,1° 0,041/58,0° 13,8/119,00 0,61/—35,5°
8 10 500 0,40/—148,20 0,068/62,2° 6,5/ 95,40 0,42/-37,00
800 0,38/—169,1° 0,096/67,4° 4,2/ 83,00 0,37/-36,2°
1000 0,37/—178,3° 0,116/69,00 3,4/ 77,40 0,36/—37,00
1200 0,37/ 173,6° 0,136/70,5° 2,9/ 72,59 0,35/—38,5°
40 0,53/ —39,6° 0,012/73,8° 34,7/154,80 0,91/-18,10
100 0,45/ —-83,00 0,023/63,9° 25,6/130,50 0,70/-33,20
200 0,39/—122,00 0,034/62,2° 15,9/110,6° 0,49/-39,00
8 20 500 0,35/-161,3° 0,066/69,7° 7,0/ 91,40 0,34/-36,20
800 0,35/—177,9° 0,098/72,7° 4,5/ 80,70 0,31/-35,10
1000 0,34/ 175,20 0,121/73,1° 3,7/ 75,80 0,31/-36,0°
1200 0,34/ 168,30 0,143/73,4° 3.1/ 71,20 0,30/-37,5°
40 0,47/ —48,00 0,011/72,20 40,3/150,8° 0,87/-20,99
100 0,41/ —95,50 0,021/63,8° 27,5/125,4° 0,63/-35,7°
200 0,36/—132,8° 0,032/64,9° 16,4/106,8° 0,44/-38,9°
8 30 500 0,35/—166,6° 0,065/72,3° 7,1/ 89,60 0,32/—34,40
800 0,34/ 178,8° 0,100/74,40 4,5/ 79,70 0,30/-33,6°
1000 0,34/ 172,70 0,122/74,4° 3,7/ 74,70 0,30/-34,7°
1200 0,34/ 166,00 0,145/74,30 3,1/ 70,30 0,29/-36,5°
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BFR93A

7282703

100

typ

75

50

25

0

0 10

2

Fig. 3 Vcg=5V; Tj =250C.

7282702.1

1
Ce 1A
(pF)
0,78
B —

0,5
0,25
0

0 5 10 Veg (V) 15

Fig. 4 Typical values collector capacitance
lg=lg=10;=1 MHz;Tj=25°C.
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N-P-N 5 GHz wideband transistor BFR93A

- 7282701.1 7282700.1
10
ty
(GHvz) fr
(GHz)
10 15
5
1
5 ot
-
a 2,5
/
/
0 0
0 20 | (ma) 40 0 5 10y, (v) 18
Fig. 5 Typical values transition frequency at Fig. 6 Typical values transition frequency at
Ve =5 V; =500 MHz; T; = 25 °C. Ic =30 mA; f = 500 MHz; Tj = 25 °C.
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BFR9O3A

7282704A
!
F=35dB
L1
40
'l,
% 13,0dB
Bg / 7 %
g
N,
L 7 N
AN
i o 12,5dB
20 /r‘ N
14 [, N\
2,3dB
7
\ \\ P d
0 P 7
\ /
4
\
N P d
N
\\‘
-20
9 1
—40
0 20 40 Gg (mS) 60

Fig. 7 Circles of constant noise figure.
Vce =8V, Ic=30mA; f =800 MHz;
Tamb = 25 ©C; typical values.
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N-P-N 5 GHz wideband transistor

BFR93A

4 7284598
F
(dB)
\:) —
Rs 7 608 =
L+ |t
—t" __+—17" - opt
2 N LT LWYP | L —+T"] “5
N -—_—’
0
0 10 20 I (mA) 30
Fig. 8 Vcg =8V, f =800 MHz; Tymp = 25 °C.
40 7288675 40 7284599.1
2 Gum
I(ZfBe)f (dB)
30 30
N
\ N
20 N 20
N N
N N
N N
10 N 10 N
0 0
102 103 104 102 108 £ (MH2) 104

f (MHz)

Fig. 9 Typical values forward trans-
mission coefficient as a function of
frequency. Vg =8 V; Ic =30 mA;
Tamb = 25 °C.

Fig. 10 Typical values unilateral power
power gain as a function of frequency.
Vce=8V;Ic=30mA; Tamp = 25 °C.

I (April 1991
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BFR93A

Fig. 11 Input impedance derived

from input reflection coefficient sq4
co-ordinates in ohm x 50.

Vcg =8 V;Ig=30mA; Tamp = 25 °C.

1 7284595.1

150°

180°

150° 30°
Fig. 12 Reverse transmission
coefficient s ° o
VGE =8 V; I¢ =30 mA; Tamp = 25 °C. e : -
90 7284594.1
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N-P-N 5 GHz wideband transistor BFR93A

Fig. 13 Output impedance derived
from output reflection coefficient $99
co-ordinates in ohm x 50.

VCE =8V;Ic=30mA; Tamp = 25 °C. !

7284596.1

150°

Fig. 14 Forward transmission

coefficient spq 120°
Vce=8V;Ic=30mA; Tamp =25 °C.

60°
7284593.1

90°
| (Apri! 1991 813



BFR93A

—40

(dB)

=50

—60

Fig. 15 VCg =8 V; Vo =425 mV =52,6 dBmV;
f(p+qr) = 793,25 MHz; Tamp = 25 °C;
measured in MATV test circuit (see Fig. 2).

7282697 _30
d
\ 2
\ (dB)
A\
N
\
—40
AL typ
AN
—-50

7282696

typ

20 IC(mA) 40

Fig. 16 Vg =8 V; Vg =200 mV = 46 dBmV;
f(p+q) =810 MHz; Tymp = 25 ©C; measured in
MATYV test circuit (see Fig. 2).
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BFR101A
BFR101B

N-CHANNEL JUNCTION FIELD-EFFECT TRANSISTOR

Symmetrical n-channel silicon junction field-effect transistor, designed primarily for use as a source
follower with the input protected against successive voltage surges by a forward and reverse integrated

diode.

QUICK REFERENCE DATA

Drain-source voltage +Vpg max. 30V
Gate-source voltage (open drain) -V@gs max. 30 V
Total power dissipation up to Tamp =60 °C Ptot max. 200 mW
Drain current
Vps=6V;Vgs=0: BFR101A Ipss 0,2to 1,5 mA
Vps=6V;Vgs=0: BFR101B Ipss 1,0t0 5,0 mA
Transfer admittance (common source)
Vps=6V;Vgs=0; f=1kHz: BFR101A lyts! > 1,2 mS
Vps=6V;Vgg=0; f=1kHz: BFR101B lyfs! > 25 mS
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-143. BFR101A = M97
3,0 BFR101B = M98
0,150 2,8 >_.
\0,090 9 E’
Va L A =[o2®@]a]8]
A 3
M
s et =
.01 ! - ] " .
10° max 1L 25 .
"‘fx 1,2 max s
\\ | \ 100 ‘
max
‘ \ f —
1 2
I A.J | diodes
e —~ | = | —f@lor@lale]
0,88 0,48_
max =~k 0,1 Pinni
| — 7285014.7 g
1 = gate
TOP VIEW s
3 =source
4 =drain

Note: Drain and source are interchangeable.

See also Soldering recommendations.

w April 1991
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BFR101A

BFR101B
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Drain-source voltage tVpg max. 30 V
Drain-gate voltage (open source) VDGO max. 30 V
Gate-source voltage (open drain) -VGso max. 30 V
Drain current (d.c.) Ip max. 20 mA
Gate current (d.c.) g max. 10 mA
Total power dissipation up to Tymp = 60 °C* Ptot max. 200 mW
Storage temperature Tstg —65to + 150 ©C
Junction temperature T,' max. 150 °C

THERMAL RESISTANCE
From junction to ambient in free air* Rth j-a = 460 K/W

CHARACTERISTICS with source connected to case for all measurements
Tj=26 OC unless otherwise specified

Gate leakage current BFR101A BFR101B

Vpg=6V;Ip=10uA —lg < 5 5 nA
Drain current

Vps=6V;Vgs=0 Ipss 0,2to 1,6 1t05 mA
Gate-source cut-off voltage

Vps=6V;Ip=1uA =V(p)GS 0,2to 1 05to 256 V

Small-signal common-source characteristics
Vps=6V;Vgs =0, Tagmb =25 °C
Transfer admittance
f=1kHz lyfsl > 1.2 2,56 mS

Output admittance at f = 1 kHz [Yos! typ. 10 50 mS

Input capacitance at f = 1 MHz
diodes not connected Cis % 5 5 pF
Diode capacitance
Vp = 0; source and drain not connected Cdq typ. 0,7 0,7 pF

Diode forward voltage
tIFp=10mA VE 0,7to 1,2 0,7t0 1,2 V

*

Device mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm.
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BFR106

NPN 3 GHz WIDEBAND TRANSISTOR

The BFR106 is a npn silicon planar epitaxial transistor in a SOT23 microminiature plastic envelope.
It is primarily intended for low noise, general RF applications using SMD-technology.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) VcBo  max. 20V
Collector-emitter voltage (open base) VCEO max. 15 V
Collector current (DC) Ic max. 100 mA
Total power dissipation up to Tamp = 25 oc Ptot max. 350 mW
Junction temperature Tj max. 150 °C
DC current gain
Ic=30mA;Vgg=6V hFE min. 25
Transition frequency at f = 500 MHz
Ic=30mA;Vcg=6V fr typ. 3.7 GHz
Maximum unilateral power gain at f = 800 MHz
Ic=30mA;VCg=6V; Tagmp =25 9%c Gum typ. 11.5 dB
Output voltage at dj, = —60 dB
Ic=30mA;Vcg=6V;R_ =75%Q;
Tamb 25'9€
f(p+q—r) = 793.25 MHz Vo typ. 250 mV
MECHANICAL DATA
Fig.1 SOT23. Marking code: R7
Pinning 4
! 2.8
1 = base [1.9] — >_.
2= emi 0.150
= emitter 0.090
3 = collector 0.75 _ %/ oy =
- A
1S5~ b3 n (E02@ke]
4 e |y
| K , 7 !
b 10° max 1.4 25
m;xx \ ' 1.2 max
MBBO12 e e 10° ‘
\ f max
3
e 0.
max  30° 0‘L"B—OJ E 7296885 .1
max
TOP VIEW
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BFR106

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134).

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)

Emitter-base voltage (open collector)

Collector current (DC)

Total power dissipation up to Tamp = 25 OC (note 1)
Storage temperature range

Junction temperature

THERMAL RESISTANCE

From junction to ambient in free air mounted on a
ceramic substrate of 8 x 10 x 0.7 mm

CHARACTERISTICS

Ti = 25 OC unless otherwise specified.

Collector cut-off current
Ig=0;Veg=10V

DC current gain
Ig=30mA; Vcg=6V

Transition frequency at f = 500 MHz
IE=30mA; VGg =6 V; Tamp = 25 °C

Collector capacitance at f = 1 MHz
lg=ig=0;Vgg=10V

Emitter capacitance at f = 1 MHz
Ic=ic=0;VEg=05V

Feedback capacitance at f= 1 MHz
Ic=0;Vcg=10V

Noise figure at optimum source impedance

Ic=30mA; Vg =6 V; Tamp = 25 °C; f = 800 MHz

Maximum unilateral power gain at f = 800 MHz;
Ig=30mA; Ve =6V; Tamp = 25 °C
1Sg1 2
(1—1S111%) (1 —1S921?)

Output voltage at dj, = —60 dB
Tamb =25 °C; Ic =50 mA;
VEe=7V; R =75Q;
f(p.,.q_,.) =793.25 MHz

Second harmonic distortion Tamp = 25 °C
Ic=30mA;Vcg=6V;R_=75Q;
f(p+q) =810 MHz; Vg = 100 mV

Gym = 10 log

Note

1. Mounted on a ceramic substrate measuring 8 x 10 x 0.7 mm.

VcBo
VCEO
VEBO
Ig
Ptot
Tstg

Tj

Rthj-a

IcBO

Gum

Vo

d2

max.

max.

max.

20

100
350

—65 to +150

max.

max.

min.

typ.

typ.

typ.

typ.

typ.

typ.

typ.

typ.

150

430

100

25

3.7

1.5

45

1.2

3.5

11.5

350

mA
mWw
g
ag

K/W

nA

GHz
pF
pF
pF

dB

dB

mV

dB
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NPN 3 GHz wideband transistor BFR106

S-parameters (common emitter) at Vog = 6 V; Tamp = 25 ©C; typical values.

Ic f S11 S21 S12 S22 Gum
mA | MHz M ® M ® M@ M ® dB
5 40 | 0.64/ —345 13.18/161.8 | 0.03/ 73.7 0.95/ —14.3 35.3
100 | 0.64/ —82.0 10.59/136.0 | 0.05/ 55.7 0.80/ —33.1 27.3

200 | 062/-123.3 | 6.88/1145 | 007/ 438 | 056/ —4538 205

500 | 0.62/-165.0 | 3.20/ 86.8 | 0.09/ 420 | 0.40/ —58.3 13.0

800 | 0.62/-177.7 | 211/ 740 | 011/ 518 | 0.40/ —667 9.4

1000 | 063/ 1738 | 169/ 665 | 0.12/ 57.3 | 0.41/ —705 7.6

1200 | 064/ 166.0 | 1.40/ 61.9 | 0.13/ 63.9 040/ -76.7 6.0

1500 | 0.62/ 159.5 1.21/ 541 | 0.17/ 687 | 0.41/ —84.0 4.6

2000 | 0.60/ 142.6 97/ 462 | 024/ 751 | 0.44/ —97.1 2.6

10 40 | 050/ —50.7 21.09/156.1 | 0.02/ 708 | 0.92/ —22.0 35.9
100 | 0.55/—105.9 14.96/128.3 | 0.04/ 53.1 | 0.68/ —46.5 27.7

200 | 0.57/-141.8 8.99/109.0 | 0.05/ 47.9 | 043/ —61.3 21.7

500 = 0.59/—173.6 394/ 856 | 0.08/ 546 | 0.27/ —-77.5 14.1

800 | 0.59/ 176.7 259/ 747 | 0.11/ 62.5 0.28/ —82.4 10.4

1000 | 0.59/ 169.0 2.07/ 68.1 | 0.13/ 655 | 0.28/ —84.8 8.6

1200 | 0.60/ 161.6 173/ 644 | 0.15/ 69.1 0.26/ —88.8 7.0

1500 | 0.58/ 156.9 1.49/ 56.3 = 0.19/ 696 | 0.29/ —93.9 5.6

2000 | 0.55/ 140.8 1.19/ 480 | 0.26/ 71.4 0.31/-102.0 35

15 40 | 0.43/ —64.3 26.39/152.1 0.02/ 68.2 0.88/ —27.6 35.8
100 | 0.52/-120.3 17.38/123.8 | 0.03/ 53.9 0.60/ —55.5 28.1

200 | 0.56/—151.1 10.12/106.0 | 0.05/ 52.2 0.36/ —72.4 22.3

500 | 0.58/—177.5 4.29/ 85.1 0.08/ 61.3 0.23/ —93.2 14.6

800 | 057/ 174.0 2.82/ 75.0 | 0.12/ 66.9 0.23/ —95.8 10.9

1000 | 0.58/ 166.8 2.25/ 69.0 | 0.14/ 68.3 0.23/ —97.8 9.0

1200 | 0.59/ 159.5 1.89/ 65.4 | 0.16/ 71.0 | 0.21/—100.0 7.5

1500 | 0.56/ 155.6 1.63/ 5756 | 0.21/ 69.9 | 0.24/—103.1 6.1

2000 | 052/ 139.7 1.30/ 49.1 0.28/ 70.1 0.26/—107.7 4.0

20 40 | 0.40/ -76.0 30.55/148.9 | 0.02/ 64.9 0.85/ —32.1 36.1
100 | 051/-129.8 19.05/120.7 | 0.03/ 54.2 0.55/ —62.2 28.5

200 | 0.55/—156.8 10.72/104.0 | 0.04/ 55.8 0.33/ —80.9 227

500 | 0.57/—179.9 4.49/ 846 | 0.08/ 65.1 0.21/—105.3 15.0

800 | 0.56/ 172.5 2.95/ 75.0 | 0.12/ 69.1 0.21/—106.4 11.2

1000 | 057/ 165.5 2.36/ 69.3 | 0.14/ 69.9 0.20/—107.7 9.3

1200 | 0.58/ 158.1 1.98/ 66.1 0.17/ 71.8 0.18/-110.9 7.8

1500 | 0.54/ 154.7 1.71/ 58.0 | 0.21/ 69.9 0.21/~111.8 6.4

2000 | 051/ 138.9 1.37/ 498 | 0.29/ 69.2 0.22/-113.1 43

30 40 | 0.37/ —92.2 36.02/144.4 | 0.02/ 63.6 0.80/ —38.5 36.3
100 | 0.51/—1405 20.70/116.7 | 0.03/ 55.5 0.49/ —71.4 28.8

200 | 0.54/—161.9 11.40/101.8 | 0.04/ 60.71 0.29/ —92.7 23.Q

500 | 0.56/ 177.6 4.70/ 84.1 0.08/ 69.0 0.20/—120.5 15.3

800 | 0.55/ 170.8 3.09/ 75.0 | 0.12/ 71.6 0.20/ 161.4 11.5

1000 | 0.56/ 164.1 2.46/ 69.5 | 0.15/ 71.2 0.19/-122.1 9.6

1200 @ 057/ 156.8 2.07/ 66.6 | 0.17/ 73.0 0.16/—126.6 8.1

1500 | 0.53/ 153.9 1.79/ 585 | 0.22/ 70.1 0.19/-122.2 6.7

2000 | 0.49/ 138.0 1.44/ 505 | 0.29/ 68.6 0.19/—121.1 45

| (April 1991



BFR106

MCB135 MCB136
30 6
Gum fr _--
(B) (GHz) =+
20 \ 4 ]
'/
\ /
10 i 2
0 0
10 102 103 104 0 20 40 60 80
f (MHz) Ic (mA)

Fig.3 Transition frequency as a function
of collector current; Veg =6 V;
f =500 MHz; Tj =250C.

Fig. 2 Maximum power gain as a function
of frequency; Vg =6 V; Ic =30 mA;
Tamb =25 OC.

Fig.5 Input impedance derived from S11
(in Ohm x 50); Ve =6 V; Ic =30 mA;
Tamb = 25 °C.

Fig.4 Forward transmission coefficient Soq;
Vee=6V;Ic=30mA; Tagmp =25 o¢.
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NPN 3 GHz wideband transistor J L BFR1 06

Fig.6 Reverse transmission coefficient Sq7; Fig.7 Output impedance derived from Sy
Ve =6V;lc=30mA; Tymp =25°C. (in Ohm x 50); Vg =6 V; Ig =30 mA;
Tamb = 25 °C.

W F\pril 1991 821






Philips Components

Data sheet

status Preliminary specification

date of issue | April 1991

FEATURES

¢ Ultra-low leakage performance
(~lgss max. 3 pA); important for
use in highly sensitive equipment,
such as burglar alarms, infrared
sensors, etc.

¢ |nsensitive to radio frequency
interference (RFI), owing to an
integrated low pass filter.

* |nput protected against successive

voltage surges by a forward and
reverse integrated diode. -

¢ Low LF noise performance
(20 nVAHz).

DESCRIPTION

Silicon asymmetrical n-channel
junction FET in a surface mount

SOT143 envelope, with an integrated

RC low pass filter and two anti-
parallel diodes connected to the
gate. It is designed primarily for use
as a source follower in infrared
detectors, burglar alarms, electret
microphones, smoke alarms and
radiation detectors.

BFR200
N-channel junction field-effect
transistor

QUICK REFERENCE DATA
SYMBOL PARAMETER MIN. | MAX. | UNIT
Vbs drain-source voltage - 30 Vv
Ipbss drain current 0.2 35 | mA
-Vas(of) gate-source cut-off voltage 0.5 2 Y

823




Philips Components Preliminary specification

N-channel junction field-effect transistor BFR200

MECHANICAL DATA

Dimensions in mm

3,0
0080 - p—s]
~N ——
~ A @kl
e 3|
s M
. 01 i i f
max LG 2.8
1,2 max
\ o |
7 max Wil
1 2
300 —= 0<_ B—J | 0 mﬂ
max 0'88-0,1 [‘8—0,1
’ _’I 7285014.7
TOP VIEW
Fig.1 SOT143.
PIN CONFIGURATION PINNING
PIN DESCRIPTION
1 gate
0 2 common
3 source
4 drain
Rp
G O—y
Cp
Rs
'y
s TOs
7226465 l
c

Fig.2 Pin configuration.

Marking: BFR200 = M20
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Philips Components Preliminary specification

N-channel junction field-effect transistor BFR200

LIMITING VALUES

In accordance with the Absolute Maximum System (IEC 134)

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
+Vps drain-source voltage - 30 Vv
-Vaso gate-source voltage - 30 Y
-Vapo gate-drain voltage - 30 \

Ip drain current DC - 20 mA
la forward gate current DC - 10 mA
Ptot total power dissipation up to Tamp =25 °C - 250 mWwW
Tstg storage temperature range -65 150 °C
T operating junction temperature - 150 °C

THERMAL RESISTANCE
SYMBOL PARAMETER VALUE UNIT
Rith j-a from junction to ambient (note 1) 500 K/W
Notes

1. Mounted on FR4 printboard.
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Philips Components

Preliminary specification

N-channel junction field-effect transistor BFR200
STATIC CHARACTERISTICS
Tj = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. TYP MAX UNIT
-V(BR)GSS gate-source breakdown voltage Vps =0
-lg=1pA 30 - - Vv
Ipss drain current Vps=6V
Vgs =0 0.2 - 3.5 mA
—lgss gate-source leakage current (note 1) -Vgs =6V
Vps=0
Vac=0 - - 3 pA
-VaGs(off) gate-source cut-off voltage Ip=0.1 pA
Vps =6V 0.5 - \Y
VE diode forward voltage =10 mA 0.7 - 1.2 \%
Rp drain resistance - 800 - Q
Rs source resistance - 180 - Q
Notes
1. Basedonlevel |, AQL 1.5%.
DYNAMIC CHARACTERISTICS
Tj = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. TYP MAX UNIT
[ Yss | transfer admittance Vps =6V
Vgs =0 1.3 - - mS
| Yz | output admittance Vps =6V
Vgs=0 - 40 - usS
Ciss input capacitance (note 1) Vps =6V
Vas =0
Vac =0
f=1MHz - - 6 pF
Cac diode capacitance Vac=0
drain and source
) grounded - 3 - pF
Cp drain decoupling capacitance Vpc =0
gate and source
grounded - 8 - pF
Cs source decoupling capacitance Vsc =0
gate and drain
grounded - 8 - pF
Notes
1. Value is inclusive of the capacitance of the diodes.
April 1991 826




BFS17

N-P-N 4 GHz WIDEBAND TRANSISTOR

N-P-N transistor in a plastic SOT-23 envelope. It is intended for a wide range of v.h.f. and u.h.f.

applications in thick and thin-film circuits.

QUICK REFERENCE DATA

Collector-base voltage (open emitter; peak value)

Collector-emitter voltage (open base)
Collector current (peak value)
Total power dissipation up to Tgmp =25 °C
Junction temperature
DC current gain

lc=2mA;Vcg=1V
Transition frequency

Ic=25mA; Vcg =5 V; f =500 MHz
Noise figure

Ic =2 mA; VcE =5 V; Rg = 50 Q; f = 500 MHz

VegoMm max. 25V
VeEo  max. 15V
lem max. 50 mA
Piot max. 300 mW

T max. 150 ©OC
hge 20 to 150

fr typ. 1.3 GHz
F typ. 45 dB

MECHANICAL DATA

Fig. 1 SOT-23.
Pinning
1 = base
2 = emitter gég%
3 = collector o 075, N
0.60 // =
LY
I, | . o
r%%:( max
g \
|- 19°
« * max
MBBO12 e \
e 14 \/
max . 30°
max

Dimensions in mm

30

Marking code
BFS17=Elp

-

=

@ EEEknE

+2 | 'H

3N
2w

— =
—
T

0
0.u8 o1 ! B 72968851

TOP VIEW

If required, the R-version (reverse pinning) is available on request.

April 1991
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BFS17

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-base voltage (open emitter; peak value) VeBoM max. 25 V
Collector-emitter voltage (open base)

Ic=10mA VCcEO max. 15 V
Emitter-base voltage (open collector) VEBO max. 25 V
Collector current (DC) Ic max. 25 mA
Collector current (peak value) Icm max. 50 mA
Total power dissipation up to Tymp = 25 °C A Piot max. 300 mW
Storage temperature Tstg —65 to + 150 OC
Junction temperature Tj max. 150 °C

THERMAL RESISTANCE
From junction to ambient (note 1) Rth j-a = 430 K/W

CHARACTERISTICS
Tj=25 OC unless otherwise specified
Collector cut-off current

lg=0;Vcg=10V lcBo max. 10 nA

lg=0;Vcg =10 V;Tj= 100 ©C IcBO max. 10 nA
DC current gain

Ic= 2mA;Veg=1V hgg 20 to 150

lc=26mA; Veg=1V heg min. 20
Transition frequency

Ic= 2mA;Veg =5V, f=500 MHz fr typ. 1.0 GHz

Ic=25mA; Ve =5 V; f=500 MHz fr typ. 1.3 GHz
Collector capacitance at f = 1 MHz

lg=1lg=0;Veg=10V Ce max. 1.5 pF
Notes

1. Mounted on a ceramic substrate of 8 mm x 10 mm x 0.7 mm.
2. Crystal mounted in a BFY90 envelope.
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N-P-N 4 GHz wideband transistor

BFS17

Emitter capacitance at f = 1 MHz

Ic=1c=0;Vgg =05V Ce
Feedback capacitance at f = 1 MHz
Ilc=1mA;Vcg=5V Cre

Noise figure (note 2)

Ic=2mA;Vcg=5V;

f =500 MHz; Rg = 50 £ F
Intermodulation distortion

Ic=10mA; Vg =6 V; R =37,6; Tamp =25 °C

Vo =100 mV at f, = 183 MHz

Vo =100 mV at fg = 200 MHz

measured at f(2q.p) =217 MHz dim

max. 2.0 pF
typ. 0.65 pF
typ. 45 dB
typ. —45 dB

W April 1991
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BFS1

g

60 7210165
L . | . ltypical values. | . ..
; =259 —— —fr - -
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A
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Pedl T
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i f // il 17 04mA
[ et ——t
20f 03mA
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/7
0JmA
% T Vg™ 2

T Ve =V 11 7]
i 1 T =25%C ; TTT
h sk 1 | T
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R 11 i i
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Fig. 2 T;=25 OC; typical values.

7210164
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1
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L ) 1
Ve (V) 20

Fig. 3 Tj = 25 OC; typical values.

7210170

Fig. 4 Vep=1V; Tj=25 OC; typical values.
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N-P-N 4 GHz wideband transistor

BFS17

3 7210169
VcE=5V
§ f =500MHz
T T o= 25°C
(GHz) ]
= M I
u! WA
2 ' e
| ‘
- I
= B |
il I typx
P 1
1 N\
.
7 LY
A \
P
0 [
01 1 10 Ic (mA) 100
Fig. 5 Vgg =5 V; f=500 MHz; Tj = 25 OC; typical values.
60 7210167 7210166
VCe=IV Ig=la=0 o ‘1
R e e
(mA) P ¢ O S naannsan
| B (S T i T i
ﬁ o (pF) mEsEsEESEE : T
T Seses
40 ' | - ‘ 15 H
1 i ' ;
: | |
1L |
; !
bt 1
- i i
% £ I B W EERAREEE
20 : —LyP
05
/
0 0 I i
500 700  Vgg (mV) 900 0 10 20 Veg(V) 30
Fig. 6 Vog =1V;Tj=250°C; Fig. 7 Ig=lg=0;f=1MHz;
typical values. Tj =25 OC; typical values.
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BFS17

. 7210171
crystal mounted in a BFYS0 envelope Vg =5V
T - ] Ic =2mA
20— H——Hh Zg =optimum
F ey Ll T =25
(dB) T 1
15 —— T !
N e
\‘“%L i mnath i
10 s T 1 ]
;1_7:\.*“*? T =
— I
5 1 C :
NG D
004001 001 01 1 10 100 f(MHz) 1000
Fig. 8 Vcg=5V;Ic=2mA;Zg = optimum; Tj = 25 OC; typical values.
15 7210163 10 7210168.1
crystal mounted in a BFYZ0 Ve =10V
envelope I
- eezsv. H ceo
(dB) f =500MHz— typ
Rg =504L )
T =25°C 1 y
[ 11
10 I 5 B
J ] ! I (
| i /'
] T ~ 3
[ [ u y
5 > i /
H /
0.01 /
|
.001 =
00 10 Ic(mA) 20 »0 0 50 100 Tj(°C) 150
Fig. 9 Veg=5V;f=500MHz; Fig. 10 VcB = 10 V; typical values.

Rs=50Q; Tj=25 OC; typical values.
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BFS17A

N-P-N 2 GHz WIDEBAND TRANSISTOR

N-P-N transistor in a plastic SOT-23 envelope. It is intended for a wide range of v.h.f. and u.h.f.
applications in thick and thin-film circuits.

The BFS17A is the successor to the BFS17 and offers a higher power gain and an improved noise
behaviour.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) Vego max. 25V
Collector-emitter voltage (open base) VCEQ max. 15 V
Collector current (DC) Ic max. 25 mA
Total power dissipation up to Tymp = 25 °C Piot ~ max. 300 mW
Junction temperature T max. 150 ©°C
D.C. current gain :

Ic=2mA; Veg=1V g M A0
Transition frequency at f = 500 MHz max, 150

Ic=26mA; V=5V fr typ. 2.8 GHz
Noise figure

Ic=2mA;Vcg =5V, f=800 MHz F typ. 2.5 dB
Output voltage at dj;, = —60 dB

Vce=10V;Ilc=14mA; Z_ =75Q

f(p +q—r1"= 793.25 MHz Vo typ. 150 mV
Maximum unilateral power gain at f = 800 MHz

Vce=10V;Ic=14mA Gym typ. 135 dB
MECHANICAL DATA (see Fig. 1).
If required, the R-version (reverse pinning) is available on request.
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BFS17A

MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BFS17A =E2
3.0

Pinning 2.8 .
g 0.150 ~—[1.9]—
2 = emitter 0.090
3 = collector g DTB L =5 I~

0.60 /™ (4] =[02®[A 8]

A 1 b
ol L. B ~' 7 !
b 10° max 1L 25
m;:lx ' 1.2 max
T LY 100 {
MBB012 e ¥ 7 max
3]
[P 5 0 .l | A
max ~ 30° 0.48_p,4 @lo1®[A[s] 72968851
max
TOP VIEW

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter) Vcgo ~ max. 25V
Collector-emitter voltage (open base) VCeEp  max. 15V
Emitter-base voltage (open collector) VEBOD  max. 25 V
Collector current (DC) Ic max. 25 mA
Collector current (peak value) lem max. 50 mA
Total power dissipation up to T5mp = 25 °C* Ptot max. 300 mwW
Storage temperature Tstg —65 to + 150 °C
Junction temperature T max. 150 °C
THERMAL RESISTANCE
From junction to ambient* Rthja = 430 K/W

* Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm.
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N-P-N 2 GHz wideband transistor BFS17A

CHARACTERISTICS
Tj=25 OC unless otherwise specified
Collector cut-off current

lIge=0;Vegg=10V lcegp max. 50 nA
DC current gain

Ic= 2mA;Vge=1V h 20 to 150

lc=25mA;VeE=1V FE  min. 20
Transition frequency at f = 500 MHz

Ic=25mA;Vcg=5V fr typ. 2.8 GHz
Collector capacitance at f = 1 MHz

lIg=0;Vegg=10V Ce typ. 0.7 pF
Emitter capacitance at f = 1 MHz

lc=0;VEg=05V Ce typ. 1.25 pF
Feedback capacitance at f = 1 MHz

Ic=0;Vce=5V Cre typ. 0.6 pF

Maximum unilateral power gain
(sqpassumed to be zero)

Gym=101 Ll
um = 10 log
[1-Is,, 1] [1-1s,, %]
Ilc=14mA; Veg =10 V; f =800 MHz Gym typ. 135 dB

Noise figure at f = 800 MHz

Ilc=2mA;Vee=5V;

Zg=60Q; Tamp=25°C E typ. 25 dB
Output voltage at dj, = —60 dB

(DIN 45004B, par. 6,3: 3-tone)

Ic=14mA;Vcg=10V;Z =75Q

Vp=Vo ; fp =795.25 MHz

Vq =V, —6dB; fq = 803.25 MHz

Vy = Vg4 —6dB; f, =805.25 MHz

Measured at f(, 4 q _ r) = 793.25 MHz Vo typ. 150 mV
156nF

16nF = +Vee

*VeB =
¢ 10kQ i3
1nF
L 2709 —o 50

1nF

750 o—}

0,68 pF
J;, 7282709

Fig. 2 Intermodulation distortion and second harmonic distortion MATYV test circuit.

L1= L3 =5 uH Ferroxcube choke.
L2 = 3 turns Cu wire (0.4 mm), internal diameter 3 mm, winding pitch 1 mm.
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BFS17A

s-parameters (common emitter) at Vcg =5 V; typical values.

Ic f 11 $21 $12 22 Gum
mA MHz dB
2 40 0,94/ —11,10 16,50/173,0° | 0,01/83,1° 1,00/ —4,1° | 45,7
100 0,89/ —27,6° 6,22/158,7° | 0,03/74,1° 0,96/ —9.8° | 34,0
200 0,79/ —50,3° 5,38/14320 | 0,06/63,8° 0,89/-16,0° | 25,7
500 0,50/—103,1° 3,37/107,0° | 0,09/47,1° 0,68/—243° | 145
800 0,43/—130,7° 2,43/ 93,19 | 0,11/47,9° 0,64/—28,0° | 10,9
1000 0,43/—148,20 2,08/ 84,50 | 0,12/50,10 0,62/—32,6° 9.3
1200 0,41/—172,50 1,73/ 75,82 | 0,13/51,6° 0,54/—31,60 7.1
5 40 0,84/ —19,0° 14,43/167,4° | 0,01/80,2° 098/ —7,6° | 425
100 0,74/ —45,00 12,92/147,3° | 0,03/67,8° 0,89/—16,9° | 32,5
200 0,60/ —75.6° 9,60/128,6° | 0,05/58,6° 0,75/-23,1° | 253
500 0,38/—133,50 4,94/ 98,3° | 007/54,6° 0,52/—237° | 15,9
800 0,35/—158,6° 3,25/ 86,5° | 0,09/60,3° 0,52/-256° | 12,2
1000 0,37/—171,20 2,71/ 79,9° | 0,11/62,7° 0,50/—30,1° | 10,5
1200 0,41/+166,1° 2,31/ 73,49 | 0,12/64,3° 0,43/—24,80 8.9
10 40 0,73/ —28,7° 23,50/160,9° | 0,01/76,3° 0,95/—11,7° | 41,0
100 0,59/ —64,1° 18,60/136,3° | 0,02/63,7° 0,79/-22,4° | 31,6
200 0,46/ —99,80 12,38/117,6° | 0,04/58,6° 0,62/—26,1° | 25,0
500 0,35/—156,40 5,64/ 92,5° | 0,06/62,4° 0,44/-202° | 16,5
800 0,34/—175.19 3,67/ 82,79 | 009/67,99 0,46/—2220 | 12.8
1000 0.36/+175,80 3,00/ 76,7° | 011/69,30 0,44/-26,6° | 11,1
1200 0.43/+158,20 2,56/ 71,6° | 0.,13/70.6° 0,38/—19,1° 97
14 40 0,65/ —35,6° 28,67/156,8° | 0,01/74,8° 0,93/—13,7° | 40,5
100 0,52/ —75,9° 20,73/131,2° | 0,02/62,5° 0,74/-243° | 31,2
200 0,41/—113,1° 13,17/113,0° | 0,03/60,3° 0,57/-258° | 249
500 0,35/—164,20 5,85/ 90,3° | 0,06/65,20 0,42/-17,6° | 16,8
800 0,34/—179,4° 3,76/ 81,3° | 0,09/70,6° 0,44/—201° | 13,0
1000 0,37/+173.99 3,04/ 75,8° | 011/71,79 0,43/—248° | 112
1200 0.44/+ 154,60 2,63/ 69,79 | 0,13/72,40 0,38/-17,0° | 10,0
20 40 0,58/ —44,30 33,42/152,4° | 0,01/72,4° 0,90/—15,8° | 39,6
100 0,45/ —89 50 22,57/125,6° | 0,02/61.8° 0,69/—25,0° | 30,9
200 0,38/—125.9° 13,53/108,7° | 0,03/62.5° 0,53/—2420 | 248
500 0,35/—171,50 5,80/ 87,8° | 0,06/68,0° 0,42/-150° | 16,7
800 0,35/+176,20 3,68/ 79,4° | 0,09/72,5° 0,44/—18,4° | 12,8
1000 0,38/+170/1° 3,01/ 7420 | 011/735° 0,43/-23,1° | 111
1200 0,46/+153,2° 2,63/ 69,3° | 0,12/74,1° 0,38/-15,8° | 10,1
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N-P-N 2 GHz wideband transistor

BFS17A

s-parameters (common emitter) at Vg = 10 V;.typical values.

| f s s s s Gum
n'?A MHz 1 21 12 22 dB

2 40 0,94/ —10,5° 6,35/173,2° 0,01/83,20 1,00/ —-3,59 45,5

100 0,89/ —-26,1° 6,15/159,7° 0,03/74,7° 0,97/ -8,70 34,6

200 0,80/ —47,7° 5,37/144,2° 0,05/64,99 0,91/-13,8° 26,5

500 0,51/ —98,20 3,40/108,9° 0,08/48,8° 0,72/-21,3° 15,1

800 0,42/-126,1° 2,45/ 94,6° 0,10/50,0° 0,69/-25,0° 11,4

1000 0,41/-144,2° 2,09/ 85,6° 0,11/562,10 0,66/—29,00 9,7

1200 0,39/-170,5° 1,76/ 77,10 0,12/53,10 0,569/-28,1° 1,5

5 40 0,85/ —18,0° 14,09/168,2° 0,01/81,00 0,99/ —6,3° 44,0

100 0,76/ —41,4° 12,61/149,1° 0,03/69,2° 0,91/—-14,40 33,3

200 0,61/ —70,9° 9,69/130,00 0,04/60,1° 0,79/—-19,90 26,0

500 0,38/—-126,8° 5,04/ 99,20 0,07/54,9° 0,57/-20,6° 16,5

800 0,33/—152,2° 3,35/ 87,90 0,08/61,20 0,57/-22,7° 12,7

1000 0,35/—165,9° 2,75/ 81,00 0,10/64,0° 0,55/—-26,4° 10,9

1200 0,39/+168,5° 2,35/ 74,1° 0,11/65,4° 0,49/-22,30 9,3

10 40 0,76/—25,9 © 22,67/161,9° 0,01/76,6° 0,96/ —9,89 42,1

100 0,63/ —57,9° 18,55/138,5° 0,02/65,1° 0,83/—19,20 326

200 0,47/ —91,5° 12,47/119,0°0 0,03/59,8° 0,67/-22,4° 25,6

500 0,33/-151,1° 5,82/ 93,00 0,06/62,2° 0,50/-17,7° 17,1

800 0,31/—-169,4° 3,78/ 83,6° 0,08/68,4° 0,51/—-19,6° 13,3

1000 0,33/-178,6° 3,10/ 77,9° 0,10/70,0° 0,50/—-23,50 11,6

1200 0,39/+158,8° 2,65/ 71,99 0,12/70,8° 0,45/-17,8° 10,1

14 40 0,70/ —30,8° 27,63/158,1° 0,01/74,7° 0,95/—11,6° 415

100 0,55/ —67,6° 20,66/133,4° 0,02/63,8° 0,78/-20,9° 32,0

200 0,42/-102,5° 13,42/115,4° 0,03/60,9° 0,62/—22,40 255

500 0,32/—158,3° 5,97/ 91,40 0,06/65,1° 0,48/—15,70 17,3

800 0,31/—-174,4° 3,88/ 81,80 0,08/70,5° 0,50/-18,3° 13,5

1000 0,34/+177,7° 3,14/ 76,7° 0,10/71,9° 0,49/-22,20 11,6

1200 0,40/+156,0° 2,71/ 70,20 0,12/72,3° 0,44/—15,90 10,3

20 40 0,65/ —37,4° 32,19/154,40 0,01/73,20 0,92/-13,4° 40,8

100 0,49/ —76,7° 22,74/127,9° 0,02/62,7° 0,73/—-21,8° 31,7

200 0,38/-112,6° 13,78/110,5° 0,03/62,3° 0,59/-21,1° 25,3

500 0,32/-164,7° 6,05/ 88,6° 0,06/67,4° 0,47/-13,6° 17,2

800 0,31/—-179,00 3,84/ 80,1° 0,08/72,4° 0,50/—-16,8° 13,4

1000 0,34/+173,5° 3,14/ 75,19 0,10/73,1° 0,49/—21,00 11,6

1200 0,40/+155,0° 2,69/ 69,80 0,12/73,6° 0,44/-14,7° 10,3
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BFS17A

4 7294791
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(GHz)
LT ™~
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// Y
7 I \
2
1
0
0 . 20 Ic (mA) 30
Fig. 3 Vgg =5 V; f =500 MHz;
Tamb = 25 OC; typical values.
1 7294793
A
c
(plg) N
05
0
. 4 8 12 16
Vce (V)

Fig. 5 Ig=0; f=1MHz;
Tamb = 25 OC; typical values.

100 7294790
hpe | -
50
0
0 10 20 (may 30

Fig. 4 VCe=1V; Tamp = 25 °C;
typical values.

2 7294792
F
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4 -
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/
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1

0

0 10 ic(mA) 20

Fig.6 VG =5V; Tamp =25 °C;
f =800 MHz; Zg = 60 &; typical values.
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BFS18
BFS19

SILICON PLANAR EPITAXIAL TRANSISTORS

N-P-N transistors in a microminiature plastic envelope. They are intended for general purpose and h.f.

applications in thick and thin-film circuits.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) Vecgo  max. 30 \
Collector-emitter voltage (open base) VCeop  max. 20 V
Collector current (d.c.) Ic max. 30 mA
Total power dissipation up to Tamp = 25 °C Ptot max. 250 mW
Junction temperature Tj max. 150 e
D.C. current gain BFS18 | BFS19
Ic=1mA;Vgg=10V hrg 35 to 125 | 65 to 225
Transition frequency at f = 100 MHz
Ic=1mA;Vcg=10V fr typ. 200 260 MHz
Noise figure at f = 100 MHz
Ilc=1mA;Veg=10V; Gg=10mS F typ. 4 dB
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BFS18 =F1p
3.0 BFS19=F2p
Pinning: 2.8
1= base 0.150 - h—
2 = emitter 0.090 = el
3 = collector - 0.75 4—\ LT_‘ EM@B
0.60" /™
/ i@ 1 MLL
c /C T
L. @8 1 '
b 10° " max 1L 25
max 1.2 max
| LY |
MBBO12 e i ] max -
8|
:
1.1 _,\/ 0_, l
~“max  30° 0.48 -01 B 7296885.1
max
TOP VIEW
Reverse pinning types are available on request.
See also Soldering recommendations.
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BFS18
BFS19

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-base voltage (open emitter)

Collector-emitter voltage (open base)
Ic=2mA

Emitter-base voltage (open collector)

Collector current (d.c.)

Cellector current (peak value)

Total power dissipation up to Tamp = 25 °C

Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to ambient*

CHARACTERISTICS
Tj = 25 OC unless otherwise specified
Collector cut-off current
lg=0;Veg=20V
lg=0;Vep = 20V;Tj =100 °C
Base-emitter voltage
Ilc=1mA;Vcg=10V

D.C. current gain
Ic=1mA;Vcg=10V

Transition frequency at f = 100 MHz
Ic=1mA;Vcg=10V

Collector capacitance at f = 1 MHz
lg=1g=0;Vcg=10V

Feedback capacitance at f = 1 MHz
lc=1mA;Vcg=10V

Noise figure**
lc=1mA;Vcg=10V;
Gg=10 mS ;f=100 MHz

*

** Crystal mounted in a BF115 envelona.

VcBO max. 30

VcEO max. 20

VEBO max. 5

Ic max. 30

Ilcm max. 30

Ptot max. 250

TStg —65to + 150

Tj max. 150

Rthja = 500

IcBO < 100

IcBO < 10

VBE 0,65t0 0,74

BFS18 BFS19

hEE 35to 125 | 65 to 225
fr typ. 200 260
Cc typ. 1

—Cre typ. 0,85

F typ. 4

Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm.

mA
mA
mW
oC
e

K/W

nA
HA

MHz

pF

pF

dB
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Silicon planar epitaxial transistors

BFS18

BFS19
615 7210172A
crystal mounted in a BF 115 envelope =
e =
CE=
(dB) |65 T =25°C /
(ms) : 7
L
.
4110 7185
] 4
ryAN
V/ 4
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/
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- typ = e /
-
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0 opt i T
O.? 1 10 100 f (MHz) 1000
Fig. 2.
7210177 72101781
Ig=Ie =0; p M VcB=20V
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typ
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i 7
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L
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Fig. 3. Fig. 4.
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BFS18

BFS19
Typical behaviour of collector current versus collector-emitter voltage
60 7210176 60 7210175
[Tt =28 C L[ 1] =25 H
1 T | [
s T Ie EEEEEEEEE
(mA) (mA) R ;
- Litiel H
| il T\ 1T ]
T | | I I | :
D ! ? oy RN
e T my SN
T QP el TN TTT N1 [ TT o7 LT
Y SNV AN AR T L g3mA]
”r — e G /
‘ ‘ 03mA . : :
1 /2P T T i —02mAT
204~ = 02mAl 20 === ]
n — il EEERN
AT ! mA
/ SR QimA 1 |
AN 1 I - I n ; !
BT T g
0 1 Vcg (V) 2 0 10 Veg (V) 20
Fig. 5. Fig. 6.
7210174
typical values T
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200 T =25°C
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/I
>~ ‘[
11
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]
s
50—t—1—
0 I 1ttt
01 1 10 Ic (mA) 100
Fig. 7.
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Silicon planar epitaxial transistors B FS18

BFS19
7210179
SO veE=ov T 1
1 - T =25°C
CIT ] 1]
(mA) . ] ‘ -
| i | A4t -
40 T j T I k
H -
— typ 1
] LT ] —
[ |
1 | {
20 : —
T /
T
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/ T
l {
O I LY 1 | |
500 700 VBE (mVv) 900
Fig. 8.
7210173
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; Vcg=10V '
T f  =100MHz |
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I 3 N
i
1 1 ‘1‘ I
i T 111 ]
0 IO O 1
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SILICON PLANAR EPITAXIAL TRANSISTORS

N-P-N transistor in a microminiature plastic envelope. It has a very low feedback capacitance and is
intended for i.f. and v.h.f. applications in thick and thin-film circuits.

QUICK REFERENCE DATA

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)

<

VcBeo max. 30
Vceo  max. 20 V

Collector current (d.c.) Ic max. 25 mA
Total power dissipation up to Tamp = 25 °C Piot max. 250 mW
Junction temperature Tj max. 150 ©C
D.C. current gain
Ilc=7mA;Vcg=10V hEe > 40
Transition frequency at f = 100 MHz
Ilc=5mA;Vgg=5V fr typ. 450 MHz
Feedback capacitance at f = 1 MHz
Ic=1mA;Vcg=10V Cre typ. 350 fF
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BFS20=G1p
3.0
Pinning: 2.8
1 = base 0.150 ;
2 = emitter ~0.090 —|[085] (-
3 = collector g T8 ~_ - A EE
0.60
J: [
sl 104 ' '
10° max | 1.4 25
b mex 1.2 max
— /\ 10° y
‘ f max |
MBBO12 e 3|
l
. 0
<_n'1\a1x—’ 30° 0‘l"8—0_1_> m]B 7296885 .1
max
TOP VIEW

Reverse pinning types are available on request.

See also Sol/dering recommendations.
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BFS20

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter) see Fig. 2 Vego — max. 30 V
Collector-emitter voltage (open base) see Fig. 2

Ilc=2mA VcEo  max. 20V
Emitter-base voltage (open collector) see Fig. 2 VEBo  max. 4V
Collector current (d.c.) Ic max. 25 mA
Collector current (peak value) Icm max. 25 mA
Total power dissipation up to Tamp =25 °C Piot max. 250 mW
Storage temperature Tstg —65to +150 °C
Junction temperature Tj max. 150 °C

THERMAL RESISTANCE
From junction to ambient* Rthja = 500 K/W

CHARACTERISTICS
Tj= 25 OC unless otherwise specified
Collector cut-off current

lIg=0;Veg=20V lcBO < 100 nA
|E=O;VCB=20V,‘Tj=100°C IcBO < 10 uA
Base-emitter voltage -
typ. 7 m
lc=7mA;Veg =10V VBE <‘/p bl
D.C. current gain 8
>
= . = h
ic=7mA;Vgg=10V EE B 85
Transition frequency at f = 100 MHz
_ ) _ = 275 MHz
Ic=5mA;Vcg=10V fr -~ 450 MHz
Collector capacitance at f = 1 MHz
Ig=1g=0;Vgg=10V Ce typ. 0,8 pF
Feedback capacitance at f = 1 MHz
Ic=1mA;Veg=10V —Cre typ. 350 fF

* Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm.
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Silicon planar epitaxial transistors BFS20

7210183 100 72101841
Ig=Ie=0 Veg=20V
=1MHZ T /
2 T} =25°C CBO
cc (nA) ;
(pF) 10 typ'
15
%
1 /
1 S
~ typ y
05 01
001 L
oO 10 20 Vg (V) 30 0 50 100 Tj (°C) 150
Fig. 2. Fig. 3.
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BFS20

60 7210182 60 7210180
typical values typical values
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—‘*ﬂ’;?? }"A ot ‘A '17r 40 L | f ﬁ
.
20 !1 & - ,: Q_I,mA 20_ ba 0.7_%#5
| = : —‘0-3'“}6‘ — o
|/a8= r 0.2mA JmA
o 01mA
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0 1 Vee (v) 2 0 10 VcE (v) 20
Fig. 4. Fig. 5.
7210186
s Vcg =10V
T =25%°C
hFE )
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ot Pr—
s typ
—a
/
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01 1 10 Ic (MA) 100
Fig. 6.
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Silicon planar epitaxial transistors BFS2 0

7210185
600 VeE =10V
f =100MHz
e T, =25°C
(MHz)
400 — NC
7 S
4 AN
17
200 v
7
A
J/
rd
% 1 10 Ic (mA) 100
Fig. 7.
7210181
60 [ IVcg=10V | I
C T
(mA) :
40
i
!
T
typ
20
/
0
500 700 Ve (mV) 900
Fig. 8.
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N-P-N 2 GHz WIDEBAND TRANSISTOR

N-P-N transistor in a plastic SOT-23 envelope, primarily intended for use in u.h.f. low power amplifiers
in thick and thin-film circuits, such as in pocket phones, paging systems, etc. The transistor features

low current consumption (100 uA —1 mA); thanks to its high transition frequency, it also has excellent
wideband properties and low noise up to high frequencies.

QUICK REFERENCE DATA

Collector-base voltage (open emitter)

Collector-emitter voltage (open base)

Collector current (DC)
Total power dissipation up to Tamp = 25 °C

Junction temperature

Transition frequency at f = 500 MHz
Ilc=1mA;Vgg=1V

Feedback capacitance at f = 1 MHz
Ilc=1mA;Vge=1V

Noise figure at optimum source impedance
Ic=1mA;Vgg =1V, f=500MHz

Max. unilateral power gain
Ic=1mA;Vcg =1V, f=500 MHz

VcBO
VCcEO

max. 8V
max. 5 VM
max. 6.5 mA
max. 300 mW
max. 150 °C
typ. 2.3 GHz
max. 0.45 pF
typ. 3.8 dB
typ. 18 dB

MECHANICAL DATA

Fig. 1 SOT-23.
Pinning
1 =base 0.150
2 = emitter 0.090
0.75 _ ™™
3 = collector == 060<—//\
6 /é
||« 04
r:w?:; max
b
/\ /\ 10°
k * max
mMBBoO12 e
e Mol
max  30°
max

Dimensions in mm

3.0

2.8

<——‘>
—|[33)

-—

Marking code
BFT25 = Vip

[=lo2®@a]s]

; 1

|2
s xu

T

3|

ERN
A
x

0 _,
0.48_g

TOP VIEW

If required, the R-version (reverse pinning) is available on request.

| @lo1®@[A]e]

7296885.1

w (April 1991
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BFT25

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-base voltage (open emitter) VcBO max. 8V
Collector-emitter voltage (open base) VCEO max. 5V
Emitter-base voltage (open collector) VEBO max. 2V
Collector current (DC) Ic max. 6.5 mA
Collector current (peak value; f> 1 MHz) Ilcm max. 10 mA
Total power dissipation up to Tymp = 25 °C Piot max. 300 mW
Storage temperature Tstg —65 to + 160 °C
Junction temperature T max. 150 °C

THERMAL RESISTANCE

From junction to ambient* Rth j-a = 430 K/W
CHARACTERISTICS
Tj = 25 OC unless otherwise specified
Collector cut-off current
lg=0;Veg=5V IcBO max. 50 nA
D.C. current gain ;
min. 20
Ic=10uA; Vcg=1V hrg typ. 30
min. 20
Ilc=1mA;Vcg=1V hEE B, 40

Saturation voltages

Ic =10 pA; Ig = 1 4A VCEsat max. 200 mV

VBEsat max. 750 mV

V(CEsat max. 175 mV

Ic=1mA;1g=0.1mA VBEsat max. 900 mV

sy min. 12 GHz
. PR fr typ. 2.3 GHz

* Mounted on a ceramic substrate of 8 mm x 10 mm x 0.7 mm.
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N-P-N 2 GHz wideband transistor BFT25

Collector capacitance at f = 1 MHz

lg=1g=0;Veg=05V Ce max. 0.6 pF
Emitter capacitance at f= 1 MHz

lg=1g=0;VEg =0 Ce max. 0.5 pF
Feedback capacitance at f = 1 MHz

Ic=1mA; Vee=1V; Tamp =25 °C Cre max. 0.45 pF
Noise figure at optimum source impedance

Ic=0,1mA;Vgg =1V; f=500 MHz; Tamp = 25 °C F typ. 5.5 dB

Ic=1mA; Ve =1V, f=500 MHz; Tymp =25 °C E typ. 3.8 dB
Maximum unilateral power gain (sqgassumed to be zero)

Gym (indB) = 101 Pl

um (in = og
[1-1s,,12] [1-15,,12]

Ic=1mA; Vgg =1V, f=200 MHz; Tymp =25 °C Gum typ. 25.0 dB

Ic=1mA;Vcg =1V; f=500 MHz; Tymp =25 °C Gum typ. 18.0 dB

Ic=1mA;Vcg =1V, f=800 MHz; Tgmp =25 °C Gum typ. 12.0 dB

w (April 1991 853



BFT25

7267353

60
Ty=28°C
VCE=1V L
hFE T
40 -
=  — e s N
s i \
’f
20
1073 10-2 101 1 Ig(mA) 10
Fig. 2 Vep=1V;Tj= 25 OC; typical values.
7267354
3 EEEEEE
EEERERN
Vep=1V
fr f=500 MHz
(GHz) Ty=25 o0
Lyp | i1
i 11
2 — '
I, |
7 1
. |
g [
o O
|l
hERE
=
1 — -
|
0
0 500 1000 1500 Ig (HA) 2000
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Fig. 3 Vgg =1 V;f =500 MHz; Tj = 25 OC; typical values.




N-P-N 2 GHz wideband transistor BFT25

7267614
Lo T
[TTTTT
C Tj=25 9¢
(;) Ig=le=0 [ ||
P f=1MHz [
\
0,4
typ
Ty
0.2
0
0 5  Vgg(V) 10
Fig. 4 Igp=1g=0;f=1MHz; Tj=25 OC; typical values.
7267352
10
Vep=1V
F f =500 MHz
(dB) Zg=optimum
Tamb=25 OC
7,5
\\
\‘ /
5 \
~N
\\ tyP ”I/
2.5
0
1072 107! 1 Ig (mA) 10

Fig. 5 Vgg = 1 V; f =500 MHz; Zg = opt.; Tamp = 25 ©C; typical values.
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BFT25

Fig.6 VCg=1Vilc=1mA;
Tamb = 25 ©C; typical values.

Input impedance derived from
input reflection coefficient $11
coordinates in ohm x 50

7267654

1202

(<]

150

180°
-9
150° -
Tamb = 25 ©C; typical values.
Reverse transmission coefficient $12 120° o
7267655
90

o

856 April 1991



N-P-N 2 GHz wideband transistor J BFT25

Fig. 8 Veg=1V;Ic=1mA;
Tamb = 25 ©C; typical values.

Output impedance derived from . —
output reflection coefficient $99 1
coordinates in ohm x 50

180°

150° o?
Fig.9 Vgg=1V:ic=1mA;
Tamb = 25 OC; typical values.
Forward transmission coefficient soq 120° £0°
7267657
90°

\ (April 1991 857






Philips Components

BFT25A

MECHANICAL DATA
SOT23.

Marking code: V10

Data sheet
status Preliminary specification NPN HF Wideband transistor
date of issue | April 1991
DESCRIPTION PINNING
NPN transistor in a plastic SOT23 PIN DESCRIPTION
envelope, primarily for use on low 1 base
power amplifiers. Ideal for pagers 2 emitter
and other battery operated systems 3 collector
where low power consumption is
critical.
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS | MIN. | TYP. |MAX.| UNIT
Veeo collector-base open emitter | - - 8 |V
voltage
Vceo collector-emitter open base = - 5 |V
voltage
Ic collector current - - 6.5| mA
Ptot total power - - 50 | mW
dissipation (DC)
Tj junction temperature - - |180 |°C
hre DC current gain Ic=0.mA; - 80 -
Vce=V
fr transition frequency | f=500 MHz; | 3.5 5 - | GHz
lc=1mA;
Vce=V

LIMITING VALUES

Limiting values in accordance with the Absolute Maximum System (IEC 134)

SYMBOL PARAMETER MIN. MAX. UNIT

Veeo collector-base voltage - 8 Vv

VcEo collector-emitter voltage - 5 \Y

VEBO emitter-base voltage - 2 \%

Ic collector current - 6.5 mA

Ptot total power dissipation (DC) - 50 mwW

Tstg storage temperature range -65 +150 °C

T junction temperature - 150 °C
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Philips Components

Preliminary specification

NPN HF wideband transistor BFT25A
THERMAL RESISTANCE
SYMBOL PARAMETER MAX. UNIT
Rth j-c from junction to case 320 K/W
CHARACTERISTICS
Tj =25 °C unless otherwise specified
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
VBR) cBo | collector-base breakdown open emitter 8 = - \Y
voltage lc=10pA
ViBr) ceo | collector-emitter breakdown open base 5 - - Vv
voltage lc =100 uA
VBRr)EBO | emitter-base breakdown voltage | open collector 2 - - Y
lE=10pA
hre DC current gain lc=0.5mA; - 80 -
Vce=1V
Cre feedback capacitance =1 MHz; - 0.22 - pF
Ic=0;
VCE =1 V
Gum maximum unilateral gain f=500 MHz; = 24 = dB
Ic=0.5mA,
Vee=1V
Gum maximum unilateral gain f=1GHz - 15 s dB
lc=0.5mA;
Vce=1V
F noise figure f =500 MHz; - 1.7 2 dB
Ic=0.5mA;
Vce=1V
F noise figure f=1GHz - 2 2.5 dB
Ilc=0.5mA;
Vce=1V
fr transition frequency f=500 MHz; 3.5 5 - GHz
Ilc=1mA;
Vece=1V
April 1991 860



BFT46

N-CHANNEL SILICON FET

Symmetrical n-channel silicon epitaxial planar junction field-effect transistor in a microminiature plastic
envelope. The transistor is intended for low level general purpose amplifiers in thick and thin-film
circuits.

QUICK REFERENCE DATA

Drain-source voltage *Vps max. 25V
Gate-source voltage (open drain) -VGso max. 25 V
Total power dissipation up to Tymp =40 °C Piot max. 250 mW
Drain current
= ; = > 0,2 mA
Vps=10V;Vgs=0 IDss < 1.5 mA
Transfer admittance (common source)
Ip=0,2mA;Vpg=10V;f=1kHz lyfgl > 0,5 mS
Equivalent noise voltage
Vps=10V;Ip=200uA;B=0,6to 100 Hz Vn < 0,5 uVv
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. 3,0 BFT46 = M3
2,8
0450 ~[19] — . Pinning
0,090 e - 1 =drain
T Em (EB2ERIE 2-soure
3 =gate
i - D 1
e T
” e . 04 ! ! T s
n119:x max 1,4 25
/ 1,2 max
£ [T {
\ ’ max ]
\ a7
1
1,1 \/ 0
~“max " 30° 0,&8_0,1—’ E 7296885

max

TOP VIEW

Note : Drain and source are interchangeable.

l (April 1991 861



BFT46

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)

Drain-source voltage tVps
Drain-gate voltage (open source) VDpGo
Gate-source voltage (open drain) -VGso
Drain current Ip
Gate current G
Total power dissipation up to Tamp = 40°C* Ptot
Storage temperature range Tstg
Junction temperature Ti

THERMAL RESISTANCE
From junction to ambient* Rth j-a

CHARACTERISTICS
Tj=25 OC unless otherwise specified

Gate cut-off current

-Vgs=10V;Vpsg=0 =igss
Drain current

Vps=10V;Vgs=0 IDss
Gate-source voltage

Ip=50uA;Vpg=10V -Vags

Gate-source cut-off voltage
Ip=0,5nA; Vpg=10V -V(P)GS

y-parameters at f = 1 kHz;
Vps=10V;Vgs=0; Tamp =259C

Transfer admittance lyssl
Output admittance lYosl
Vps=10V; Ip =200 pA; Tymp = 25 °C

Transfer admittance lyfs!
Output admittance [Yos!

-

Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm.

max.

max.

max.
max.
max.
-65 to +150 ©C

max.

N AN AN TN I

AV AV

25 V
25V
28 V
10 mA
5 mA
250 mW

150 °C

430 K/W

0,2 nA

0,2 mA
1,56 mA

01V

1.2, N

1,0 mS
10 uS
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N-channel silicon FET BFT46

Input capacitance at f = 1 MHz;

Vps=10V;Vgs=0; Tamp=25°C Cis < 5 pF
Feedback capacitance at f = 1 MHz;
Vps=10V;Vgs=0; Tamp =25°C Crs < 1,5 pF

Equivalent noise voltage
Vps=10V; Ip =200 uA; Tamp = 25 °C

B=0,6 to 100 Hz Vn < 0,5 uVv
300 7221920
P!Ot
(mwW)
200 \\
\\
N
100 \
AN
5 00 200
9 ! Tanib (9C)

Fig.2 Power derating curve.
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BFT46

7278216
1,5
| Vi
D
(mA) 7
/
1 y
/
4
7
/ —~Vgs=
max oV
4 o
y
Y
0’5 Vs // i
4 [ — o, .V.
A HH
tyP; / 02V
U —— [
’7 ]
/ min 4 0,3 Vv
N [ /1 14 Y 4
. ¥ 114 Sk
1 —VGS(V) 0,5 0 10 VDS(V) 20
Fig. 3 Typical values. Vpg=10V; Tj =25 0(C,
7278214 7277642
1 1,25
™ —V(P)GS
(mA) atID(=O),5nA
_ — \Y,
—Vae=0V r
075 g5 1
o= P
- /,
0,1V
- typ
gy /4
1 y.
0,5 e R 0,75 7
=) 4
= 1] )4
A 03V
=
0,25 = 0,5 4
//,
0 0,25
0 50 100 T]- (oc) 150 0 0,5 1 1,5
Fig. 4 Typical values. Vpg=10V. Fig. 5 Correlation between —V (p)Gs and Ipss.

Vpg=10V; Tj=25°C.
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N-channel silicon FET BFT46
7277641A 7277640A
/
4 4 7
Y ts| [Yos| Fé
(mS) /
(mS) Fi
3 3 /
/ typ
P |
1
typ A /
2 2
/ J
/ /
/ f
1 1
/
/
0 0
0,25 0,5 0,75 0 0,25 0,5 0,75
Fig. 6 Fig. 7
103 7277638
| Yos|
(MA/V)
Fig. 6 |yfs| versus Ip.
102 Vps=10V; f=1kHz; Tgmp =25 °C.
Fig. 7 lyggl versus Ip.
Vps =10 V; f=1kHz; Tymp = 25 °C.
Fig. 8 lypgl versus Vpg.
\ Ip=04mA;f=1kHz; Tymp =25 °C.
10 \
N
typ
1
0 10 20 30
Vpg (V)
Fig. 8
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BFT46

7278215
6 7278213 15
Cis Crs
(pF) (pF)
4 1
N
\‘ —
g
-~
=
s
2 0,5
0 0
0 2 _vgglv) 4 6 2 —vgg (V)
Fig. 9 Fig. 10
10 7277639
lgss
(nA) /] . 3
74 Fig. 9 Typical values.
1 / Vps = 10V, Tamp = 25 °C.
y i Fig. 10 Typical values.
Vps =10V, Tagmp =25 oC.
” Fig. 11 Iggs versus Tj.
1o-1 typ —Vgss = 10V; Vpg = 0.
0 -
1072 -
Z
7
4
s 0 100 150
. . T {°¢)
Fig. 11
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N-channel silicon FET BFT46

104 7277644

102

N TYP

10 102 103 104 105 0% ¢y 107
Fig. 12 Vps = 10 V; Ip = 0,2 mA; Tymp = 25 °C.

7277643

102

typ ~

10 102 103 104 108 108 ¢y 107
Fig. 13 Vpg=10V;Ip = 0,2 mA; Tamp = 25 °C.
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N

PNP 5 GHz WIDEBAND TRANSISTOR

P-N-P transistor in a microminiature plastic envelope. It is primarily intended for use in u.h.f. and
microwave amplifiers in thick and thin-film circuits, such as in aerial amplifiers, radar systems,

oscilloscopes, spectrum analysers, etc.

The transistor features low intermodulation distortion and high power gain; thanks to its very high
transition frequency, it also has excellent wideband properties and low noise up to high frequencies.

N-P-N complements are BFR92 and BFR92A.

QUICK REFERENCE DATA

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Collector current (DC)

Total power dissipation up to Tamp = 25 °C
Junction temperature

Transition frequency at f = 500 MHz
-lc=14mA; -Veg=10V
Feedback capacitance at f = 1 MHz
-lc=2mA;-Vcg=10V; Tamp =25 °C
Noise figure at optimum source impedance
-lg=2mA; -Vgg = 10 V; f =500 MHz; Tamp = 25 °C
Max. unilateral power gain
-lgc=14mA; -Vgg =10 V; f =500 MHz; Tymp = 256 °C
Intermodulation distortion at Ty, = 25 °C
-lc=14mA;-Veg=10V; R =75Q;V,=150mV
f(p +q-r) = 493.25 MHz

-VcBo
-VCEO
_| C
Piot

max. 20
max. 15
max. 25
max. 300
max. 150
typ. 5
typ. 0.7
typ. 217
typ. 18
typ. 60

Y

Vv
mA
mW
oC

GHz

pF

dB

dB

dB

MECHANICAL DATA

(See next page).

See also Soldering recommendations.

April 1991
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BFT92

MECHANICAL DATA

Fig. 1 SOT-23.
Pinning 0.150
0.090
1 = base = 0-754_/\
2 = emitter 0.60 /
3 = collector /
o | oy
c r%g:( max
/\ /\ 10°
b ¥ 7 max
MBB018 e
.
max  30°
max

Dimensions in mm

Marking code

If required, the R-version (reverse pinning) is available on request.

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-base voltage (open

emitter)

Collector-emitter voltage (open base)

Emitter-base voltage (open collector)

Collector current (DC)

Collector current (peak value; f > 1 MHz)

Total power dissipation up to Tamp = 25 °C

Storage temperature
Junction temperature

THERMAL RESISTANCE

From junction to ambient*

3.0
28 BFT92 = W1
p
—m— e
A [Eb2@llE]
12 v 1
1.4 25
1.2 max
{
3]
|
: [
0.&3_0‘1_’ E 7296885.1
TOP VIEW
-Vcpo max. 20 V
-VCep max. 15 V
-VEBQ max. 2V
-Ic max. 25 mA
-lcm max. 35 mA
Ptot max. 300 mW
Tstg —65 to + 1560 ©C
Tj max. 150 ©C
Rth j-a = 430 K/W

* Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm.

870
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P-N-P 5 GHz wideband transistor

BFT92

CHARACTERISTICS

Tj = 25 OC unless otherwise specified

Collector cut-off current
Ig=0;-Veg=10V

DC current gain
-lc=14mA;-Vgg=10V

Transition frequency at f = 500 MHz
-lg=14mA;-Vcg=10V

Collector capacitance at f = 1 MHz
Ig=1g=0;-Veg=10V

Emitter capacitance at f = 1 MHz
Ic=1c=0;-VEg=05V

Tamb =25 °C

Feedback capacitance at f = 1 MHz
-lc=2mA;-Vcg=10V

Noise figure at optimum source impedance *
-lgc=2mA; -Vcg =10 V; f =500 MHz

Max. unilateral power gain (s assumed to be zero)
2
21

Gym=101o
UM O s, 1 (11, ]
-lg =14 mA; -VcE = 10 V; f = 500 MHz
Output voltage at djy, = 60 dB (see Fig. 2)
(DIN 450048B, par. 6.3.: 3-tone)
-lc=14mA;-Vcg=10V; R =75Q
Vp = Vo at dim = -60 dB; f, = 495.25 MHz

Vg = Vo -6dB ; fq = 503.25 MHz
Ry = Vo -6 dB ; fr = 505.25 MHz
measured at f(p + q —r) = 493.25 MHz

* Crystal mounted in SOT-37 envelope.

-lcBo

hFE

fr

Ce

Cre

Gum

max. 50 nA
min. 20

typ. 50

typ. 5.0 GHz

typ. 0.75 pF
typ. 0.8 pF
typ. 0.7 pF
typ. 2.7 dB
typ. 18.0 dB
typ. 150 mV

April 1991
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BFT92

— 24V

820 2

390 2 L2

3,9 kQ

680 pF

——o 75 2

T.LLT,

16 Q

7274448

Fig. 2 Intermodulation test circuit.

L1 =4 turns Cu wire (0,35 mm); winding pitch 1 mm; int. dia. 4 mm.
L2 = L3 =5 uH (catalogue number: 3122 108 20150).

872
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P-N-P 5 GHz wideband transistor

BFT92

7277657

7277671

100

(pF)

75, 08

50

0,6

25

0 04
0 10 20 30 0
_IC UnA)

Fig. 3 -Vcg= 10V; Ti =259C;

7277672

0
0 20— (mA) 40

Fig. 5 -Vcg =10 V; f =500 MHz; Tj = 25 OC; typical values.

~Veg (V) 20

Fig. 4 Ig=1g=0; T;=250°C; f=1MHz;
typical values. typical values.

April 1991
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BFT92

7262771A

10
F
(dB) -Vcg=10V | ||
-Ig=2mA ]
Zg=opt.
Z:5 -
Tamb=25 °C
5 /
//,
typL L~
2.5 ]
0
107! 1 f (GHz)
Fig.6 -Vgg =10 V; ~lg =2 mA; Zg = opt.; Tamp = 25 OC; typical values.
15 7262676A
05 N I
| 6 O o
Veg=10v [
F £=500MHz [
(dB) zg=opt. [T
Tamb=25 °C—
10
S
typ ——
0
0 5 10 15 -Ig(mA) 20

Fig. 7 -Vcg = 10 V; f = 5600 MHz; Zg = opt.; Tamp = 25 OC; typical values.
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P-N-P 5 GHz WIDEBAND TRANSISTOR

P-N-P transistor in a plastic SOT-23 envelope. It is primarily intended for use in u.h.f. and microwave
amplifiers in thick and thin-film circuits, such as in aerial amplifiers, radar systems, oscilloscopes,
spectrum analyses, etc.

The transistor features low intermodulation distortion and high power gain; thanks to its very high
transition frequency, it also has excellent wideband properties and low noise up to high frequencies.

N-P-N complements are BFR93 and BFR93A.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) -VcBo max. 15 V
Collector-emitter voltage (open base) -VCEQ max. 12V
Collector current (DC) -Ic max. 35 mA
Total power dissipation up to Tamp = 25 °C Piot max. 300 mW
Junction temperature Tj max. 150 °C
Transition frequency at f = 500 MHz

-lc=30mA;-Vcg=5V fr typ. 5.0 GHz
Feedback capacitance at f = 1 MHz

-lc=2mA;-Vgg=5V Cre typ. 1.0 pF
Noise figure at optimum source impedance

-lc=2mA;-Vgg =5 V; f =500 MHz F typ. 2.4 dB
Max. unilateral power gain

-lc=80mA; -Vcg =5 V; f =500 MHz Gum typ. 16.5 dB

Output voltage at dj, =-60 dB
-lc=30mA; -Vcg=5V;R_=75Q
f(p + q - r) = 493.25 MHz Vo typ. 300 mV
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BFTO3

MECHANICAL DATA Dimensions in mm
e 3.0

Fig. 1 SOT-23. 28

Pinning 0.150

1 = base 0.75 ~0.090 = [ LT_I

2 = emitter 1 o.60 <_//\

3 =collector

c 041 |
105 —| |— V-
m;:x max : 11
b — ,"/\ 100

’ max 7]
MBBO18 e ‘ \ 3 :

max

TOP VIEW

If required, the R-version (reverse pinning) is available on request.

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter) -VcBO
Collector-emitter voltage (open base) -VCcEO
Emitter-base voltage (open collector) -VEBO
Collector current (DC) -l
Collector current (peak value; f > 1 MHz) -lem
Total power dissipation up to Tamp = 25 °C Piot
Storage temperature Tstg
Junction temperature Tj

THERMAL RESISTANCE

From junction to ambient* Rth j-a

* Mounted on a ceramic substrate of 8 mm x 10 mm x 0.7 mm.

“nlifx"l{ 048_9,~ @{o1®|[A[8]

max.
max.
max.
max.
max.
max.
-65to + 150 °C

max.

gN
Qw

Marking code

BFT93 = X1p

=[o2@[A]8]

7296885.1

15 V
12V
2V
35 mA
50 mA
300 mW

150 °C

430 K/W

876
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P-N-P 5 GHz wideband transistor BFT93

CHARACTERISTICS
Tj = 25 OC unless otherwise specified

Collector cut-off current
Ig=0;-Vcg=5V -lcgo  max. 50 nA

DC current gain h min. 20

-lc=30mA; -Vgg =5V FE typ. 50
Transition frequency at f = 500 MHz

-lc=30mA;-Vcg=5V fr typ. 5.0 GHz
Collector capacitance at f = 1 MHz

IE=1g=0;-Vcg=10V Ce typ. 0.95 pF
Emitter capacitance at f = 1 MHz

Ilc=1=0;-VEg=05V Ce typ. 1.8 pF
Tamb=25°C
Feedback capacitance at f = 1 MHz

-lc=2mA;-Vgg=5V Cre typ. 1.0 pF
Noise figure at optimum source impedance *

-lc=2mA; -Vcg =5V, f=500 MHz F typ. 24 dB
Max. unilateral power gain (s12assumed to be zero)

S.402
Gym =10 log 2!
UM (1- I5,,2] [1-15,, 1]

-lc =30 mA; -V¢cg =5 V; f = 500 MHz Gum  typ. 165 dB
Output voltage at djy, = -60 dB (see Fig. 2)

-lc=30mA;-Vcg=5V;R_=75Q

Vp = Vq at djm = —60 dB; fj, = 495.25 MHz

Vg = Vo -6dB i fq = 503.25 MHz

Vy = Vo -6dB ; fr = 505.25 MHz

measured at f(p +q-r) = 443.25 MHz Vo typ. 300 mV

* Crystal mounted in SOT-37 envelope.
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BFT93

—-24V

560

680 pF

—|—o 75

T.U.T.

16 Q2
T 7274449

Fig. 2 Intermodulation test circuit.

L1 =4 turns Cu wire (0.35); winding pitch 1 mm; int. dia. 4 mm.
L2 and L3 =5 uH (catalogue number: 3122 108 20150).
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P-N-P 5 GHz wideband transistor BFT93

60 7277658 15 7277659
Cc
h (o]
FE (pF)
40 1,0
o
Ty
-

20 0,5

0 0

0 20— (mA) 40 g 10 -veg(v) 20

Fig. 3 -VCg=5V;Tj=25 og; Fig. 4 Ig=1g=0;T;=25 OoC; f=1MHz;
typical values. R typical values.

6

typ
by
(GHz) N
4
/
/
2
0
0 20 1o (mA) 40

Fig. 5 -Vcg=5V;T;=25 OC; f = 500 MHz; typical values.
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BFT93

7262799A

10
F
e —YCE; SX 1]
Ig=2m
Zs=0pt. +
7,5 Tamb=25°C ]
5 //
//
typ
2,5 5
I
0
1071 1 f (GHz) 10
Fig. 6 =Vgg =5 V;-lg =2 mA; Zg = opt.; Tamp = 25 OC; typical values.
7262675A
15 I T
HEEREEN
-VCE=5V Lt
F £=500 MHz
(dB) g ape. m
Tomp=25 °C
10
i T
Il
] 7 RN
- tYP T
0
0 10 20 30 -Ig(mA) 40

Fig. 7 -Vgg =5 V; f = 500 MHz; Zg = opt.; Tamb = 25 °C; typical values.
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PROGRAMMABLE UNIJUNCTION TRANSISTOR

Planar p-n-p-n trigger device in a microminiature plastic envelope intended for applications in thick and
thin-film circuits. It is intended for use in switching applications such as motor control, oscillators,
relay replacement, timers, pulse shaper, trigger device etc.

QUICK REFERENCE DATA

Gate-anode voltage VGA max. 70 V
Anode current (d.c.) up to Tymp = 25 °C N max. 176 mA
Junction temperature TJ- max. 150 ©C
Peak point current
Vg=10V; Rg =10k Ip < 5 pA
Valley point current
Vg=10V; Rg =10 kQ ly > 30 pA
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BRY61 = Ab5p
1
3.0
2.8 . 3
0150 ~—[8—
0.090 = -
~ 075 a  Ebz@ale]
0.60 // 2  wmssi78
' 2 | 1 [
. e
0.1 ' |
10° 1™ max 14 2.5
max 1.2 max
I 4
! ’ 3|
1
‘_”1,El1x_’>){ 0.L8 _8_1_’ E 7296885.1
max
TOP VIEW
See also Soldering Recommendations. .
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BRY61

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Gate-anode voltage
Anode current (d.c.) up to Tamp =25 °C

Repetitive peak anode current
t=10us; 6 =0,01

Non-repetitive peak anode current
t= 10 us; Tj =150 °C

Rate of rise of anode current
uptolp=25A

Storage temperature

Junction temperature

Total power dissipation up to Tamp = 25 °C

THERMAL RESISTANCE

From junction to ambient*

CHARACTERISTICS
Tamb = 25 ©C unless otherwise specified
Peak point current (see Figs 2, 3 and 4)
Vg=10V; Rg = 10 k2
Vg=10V; Rg=1MQ
Valley point current (see also Figs 2, 3 and 4)
Vg =10V; Rg = 10 kQ
Vg=10V; Rg =1MQ
Offset voltage (see Fig. 12)
Ia =0 (for Vp see Fig. 2; for Vg see Fig. 4)

* Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm.

VGA
Ia

IARM
IASM
dip
dt
Tstg

Ptot

Rth j-a

Voffset

max. 70 V
max. 175 mA

max. 2,5 A

max. 3 A

max. 20 Alus

—65 to +150 °C
max. 150 ©C
max. 250 mW

= 500 K/W
< 5 uA
< 1 uA
> 30 uA
<4 50 pA
= Vp—-Vg V

882
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Programmable unijunction transistor

BRY61

7261195

Isao

Fig. 2 See also Fig. 11.

R2
TUT

R1

Fig. 3 BRY61 with “program’’ resistors
R1 and R2.

Gate-anode leakage current (Fig. 5a)
lk=0;Vga=70V

Gate-cathode leakage current (Fig. 5b)
Vak =0; Vg =70V

Ia

—

R.o RiRs
R1+R2

-
STRi*R; B

Vak TUT a3
|

7261194

Fig. 4 Equivalent test circuit for character-
istics testing.

IGAO < 10 nA

Igks < 100 nA

TUT
IGADl ¥
Vea
7261192 7261191
Fig. 5a.

Fig. 5b.
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BRY®61

Anode voltage
Ia =100 mA
Ia =180 mA
Peak output voltage
VaA =20 V; C =200 nF (see Fig. 12)

Rise time
VaA =20 V; C=10nF (see Fig. 12)

Vo

Vom
90%

10%

Va

Vom

7261196

Fig. 6 Output voltage waveform.

AN

6 V

6 V

80 ns

884
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Programmable unijunction transistor

10 —— %7263195
typical values [—}
Ip Tams325°C 1
i [ ]
Rg=1kL
1
10k
107 -
100k 0
102
MO
1073
0 10 20 Vs (V) 30
Fig. 7.
103 : R 17261”98
typical values [
Tamb=25°C |
: T T
v ~TRg=1k0
(pA) 1 |
P |
. 10k QL
10
I 190klﬂ
Mol
10 4
1
0 10 20 Vs (V) 30

Fig. 9.

BRY61
10 : = - 7‘261‘201
typical values [
I Vs=10V 1
P N
(pA) ™ ~_
N~
1 N i Ro=1k{
.
- N
AN 5
N
10-1 \\ \\N 10k L]
N .
N ~
N
~ \\‘
N 100k Q.
1072 >
S
MO
[
1073 1
=50 0 50 Temb(°C) 100
Fig. 8.
4 726119
" SESEamEs
typical values []
Vg=10V -
Iy
(pA)
103
.
e i
T~ Ro=1k QL
N~
~ ] N
102 I 10k QL
-—
]
_—
= —— 100k QL]
. T
Tt MO
10 | (e
-50 0 50 Tamb(°C) 100
Fig. 10.
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BRY61

726120

| [ e
[T 11
2 typical values | |
Vs=10V
Voffset
(V)
1,5
\
1
6=1MQ
N,
N
= N
03 o0k 10kQ
N
S
0
-50 0 50 Tamb(°C) 100
Fig. 11.
30 7261202.A
v, N 0 N
26 I
T typical values |+
Vo Tamb=25°C =
(v)
= C=200nF ]
L4 100nF ||
A
AA/
VO 44“
10nF[T
200 27kQ %
A =
10 ; 7261193 > [
7 o LA
?’
= - inF
- Lot —
1 | -
-
-
0 |-
0 10 20 30 Vaa (V) 40
Fig. 12.
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BRY62

SILICON P-N-P-N PLANAR TETRODE THYRISTOR

Planar p-n-p-n trigger device in a microminiature plastic envelope. It is intended for use as a program-
mable trigger device (SCS = silicon controlled switch).

QUICK REFERENCE DATA

Anode gate — cathode voltage Vga.kR max. 70V
Anode gate — anode voltage (open cathode) Vga-a0 max. 70V
Average anode current IA(AV) max. 1756 mA
Total power dissipation at Tymp = 25 °C Piot max. 250 mW
Junction temperature T max. 150 ©C
Gate-controlled turn-on time
Rgk-k =1 k&2 tqt e 0,25 us
Circuit-commutated turn-off time
Rgk-k =1 kQ tq < 5 ps
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-143. BRY62 = A51
3,0
0,150 2,8
0,080
e Nl - — —
-~ ] Eb2@E
H* CH
s
o - : ' T
10 max 1.4 2,8
max 1,2 max
— | Y 1o° i o
- max
« f ==
1 2

max 30{ = ‘ == »‘0 B

- 111 —
0
Ftis 088_g 048_¢ 4
le—f7—

TOP VIEW

7Z85014.6

See also Soldering recommendations.
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BRY62

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Transistor 1 (T1)
Collector-base voltage (open emitter)
Collector-emitter voltage (Rgg = 10 kS2)
Emitter-collector voltage (Ig1 = 0)
Average collector current
Collector current (peak value)
Average emitter current
Emitter current (peak value)
to= 10us;6=1%
Transistor 2 (T2)
Collector-base voltage (Igo = 0)
Collector-emitter voltage (Ig2 = 0)
Emitter-base voltage (Igp = 0)
Emitter current (average)
Emitter current (peak value)
tp= 10ps; 6=1%
Reverse gate to cathode volitage
Gate to anode voltage (open cathode)
Gate to cathode voltage (open anode)
Average anode current
Anode current (peak value)
tp=10us;6=1%
Anode gate current (average)
Anode gate current (peak value)
Total power dissipation at Tymp = 25 °C*
Junction temperature
Storage temperature

THERMAL RESISTANCE

From junction to ambient*

*

* %

VcBo
VCEO
VEBO
Ic(AV)
lcm
IE(AV)

lEM

-VcBo
-VcEo
—VEBO
IE(AV)

IEm

Vga-k R
Vga-a0
Vgk-kO
IA(AV)

IAM
IGA(AV)
IGAM
Ptot

Tj

Tstg

Rth j-a

Device mounted on a ceramic substrate of 15 mm x 15 mm x 0,5 mm.
During switching on, the device can withstand the discharge of a capacitor of maximum value of

max. 70
max. 70
max. 5
max. 175
max. 175
max. 175
max. 25
max. 70
max. 70
max. 70
max. 175
max. 2.5
max. 70
max. 70
max. B
max. 175
max. 2,6
max. 175
max. *%
max. 250
max. 150
—65 to + 150
= 500

500 pF. This capacitor is charged when the transistor is in cut-off condition, with a collector

supply voltage of 160 V and a series resistance of 100 k.
A Provided the Ig rating is not exceeded.

\Y
\%
\%
mA 4
mA**

mA

mW
oC
oC

K/W

888
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Silicon p-n-p-n planar tetrode thyristor BRY62

€2
TR2
€2

bq 9K

(gx) (k)
7288764

Fig. 2 Circuit diagram.

CHARACTERISTICS
Tj = 25 OC unless otherwise specified.

Transistor 1 (TR1)
Collector-emitter cut-off current

Vceg=60V; Rgg =10 kQ ICER < 100 nA

VcE=70V; Rgg = 10 k&; Tj = 150 °C ICER = 10 uA
Emitter cut-off current

VEB=5V;Ic=0;T;=150°C lego < 10 pA
Saturation voltages

Ic=10mA;Ig=1mA VCEsat < 05V

VBEsat < 09 Vv
D.C. current gain

Vee=2V;Ilc=10mA hgg > 50
Collector capacitance

Veg=20V;Ig=1lg=0 Cc < 5 pF
Emitter capacitance

VEB=1V;lgc=1c=0 Ce < 25 pF
Transition frequency at f= 100 MHz

Vece=2V;Ilc=10mA fr = 300 MHz

Transistor 2 (TR2)
Collector-emitter cut-off current

—Vcg=70 V;|B=0;Tj= 150 °C —lceo < 10 uA
Emitter cut-off current

—VEB=70V;Ic=ic=0;Tj=150°C —lggo < 10 uA
D.C. current gain

Veg=0V;Ig=1mA hgg 0,25t0 2,5

w (April 1991



BRY62

THYRISTOR

Anode to cathode
On-state voltage

IA =50 mA; Iga =0; Rgk-k = 10 kQ VT < 1,4V

IA= 1mA;lga=10mA; Rgk.kx =10 kQ VT & 1,2V
Holding current

lga=10mA;—ng=2V; ng_k=1OQ Iy < 1 mA

Switching characteristics

Gate-controlled turn-on time (tg¢ = tq + ;)
when switched from ng =—-05Vtod45V

at ng-k =1k "gt < 0,25 us
at ng-k =10 kQ "gt < 1,5 us
Vak Yo% Y
2,7k o |L10% t
+12V —{ 7} — N—— 0,5V
— tr -

+50V td
16 k2 t
N Vak gt
ng -

7288766

kadn.

Fig. 3 Switching times test circuit. £
The pulse time of Vgi can be adjusted
in such a way that the broken line in Fig. 4 1288782
disappears, which means that the thyristor

starts triggering. Fig. 4 Switching times waveforms.
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Silicon p-n-p-n planar tetrode thyristor BRY62
Turn-off time (Figs 5 and 6)
Rgk = 1k& tq < 5 us
ng =10kQ tq < 8 us
ng=10kQ;Tj=125°C tq < 15 us
2,7kQ
+12V —{}
1kQ
{ 16 kQ " T
_— +50V Vak
switch Rok A4
12V

7288765

Fig. 5 Switching times test circuit.

7288763

Fig. 6 Switching times waveforms.

The capacitor can be adjusted in such a way that the broken line disappears, which means that the

thyristor will not trigger any more.

\ (April 1991
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MOSFET N-CHANNEL DEPLETION SWITCHING TRANSISTOR

Symmetrical insulated-gate silicon MOS field-effect transistor of the n-channel depletion mode type.
The transistor is sealed in a SOT-143 envelope and features a low ON-resistance and low capacitances.

The transistor is protected against excessive input voltages by integrated back-to-back diodes between
gate and substrate.

Applications:

® analog and/or digital switch
® switch driver

® convertor

® chopper

QUICK REFERENCE DATA

Drain-source voltage Vps max. 20 \
Gate-source voltage Vas max. ilg x
Drain current (DC) Ip max. 50 mA
Total power dissipation up to Tamp =25 °C Ptot max. 230 mW
Junction temperature Tj max. 125 oC
Drain-source ON-resistance

Vgs=10V;Vgg=0;Ip=1mA Rpson max. 30 Q
Feed-back capacitance

Vgs=VBs=-5V;Vpg=10V;f=1MHz Crss typ. 0.6 pF
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-143.

Marking code: M32

S— 3,0

1= substrate (b) 030 25 p=E]

2 = source . ’\ A [=[o2@]A]B]

3 = drain //

4 = gate A 3| |

_T‘ —-—
0/ 1 ' T >

10° I max 1,25 < b
max 1,2 max g S
. | X qoe }

x = He
A \ jre 4wt )

MBB113
Bnf g s EEEEE

0
= 0,88_0'1 0,48_ 0,1
|‘__'| 7285014.7

TOP VIEW
Note: Drain and source are interchangeable
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BSD22

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)

Drain-source voltage Vps max. 20 \%
Source-drain voltage Vsp max. 20 \%
Drain-substrate voltage VpB max. 25 \%
Source-substrate voltage VsB max. 25 \
Gate-substrate voltage VaGB max. 25 \
Gate-source voltage Vas max. tlg \\;
Drain current (DC) Ip max. 50 mA
Total power dissipation up to Tgmp = 25 °C* Ptot max. 230 mW
Storage temperature range Tstg —65 to + 150 oC
Junction temperature Tj max. 125 oC

THERMAL RESISTANCE
From junction to ambient in free air* Rth j-a = 430 K/W

CHARACTERISTICS
Tamb = 25 OC unless otherwise specified

Drain-source breakdown voltage

Vgs=Ves=-5V:lg=10nA V(BR)DSX min. 20 v
Source-drain breakdown voltage

Vgp=VBp=-5V;Ip=10nA V(BR)SDX min. 20 \
Drain-substrate breakdown voltage

VgB = 0; Ip = 10 nA; open source V(BR)DBO min. 25 Vv
Source-substrate breakdown voltage

VgB =0; Ig =10 nA; open drain V(BR)SBO min. 25 \
Drain-source leakage current

Vgs =VBs=-5V;Vpg= 10V IDSoff typ. 1.0 nA
Source-drain leakage current

VgD =VBD =5V: Vgp =10V ISDoff typ. 1.0 nA
Gate-substrate leakage current

Vpe=Vsp=0;Vgr=215V IGBS max. 10 nA

* Device mounted on a ceramic substrate of 8 mm x 10 mm x 0.7 mm.
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MOSFET n-channel depletion switching transistor BSD22

Forward transconductance at f = 1 kHz

Vps = 10 V; Vsg = 0; Ip = 20 mA Ot o 1 i

typ. 15 mS
Gate-source cut-off voltage )
Vps=10V;Vgg=0; I
Ip =10 A _V(P)GS max. 20V
Drain-source ON-resistance
Ip=1mA;Vgg=0;

= typ. 25 Q
Vgs=5V RDSon  max. 50 @
typ. 15 Q
Vgs=10V RDson max. 30
Capacitances at f = 1 MHz
Vgs=VBs=-5V;Vpg=10V
Feed-back capacitance Crss typ. 0.6 pF
Input capacitance Ciss typ. 1.5 pF
Output capacitance Coss typ. 1.0 pF
Switching times (see Fig. 3)
Vpp=10V;Vi=—5Vto +5V ton typ. 1.0 ns
toff typ. 5.0 ns
Cod )
"
S Fig. 2 Capacitances model.
=cC Ciss =Cqs + +
< bd " iss gs T Cgd * Cgb
==ic C = +
" | bs . 0SS ng de
T'H Crss = Cqq
LT
L 7290791
20% 90%
0,1uF
Vo 5090 K Ve INPUT
6300 0% 10%
— (r — tf -
T.UT.
v ton ot —>
509 90 % 20%
7 7 7290790 QUTPUT
10% 10%

Fig. 3 Switching times and input and output waveforms;
Rij=50Q; t, < 0.5ns; tf < 1.0ns; tp = 20 ns; § < 0.01.
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BSP15
BSP16

SILICON PLANAR EPITAXIAL TRANSISTORS

PNP transistors in miniature plastic envelopes intended for use in amplifier and switching applications.

Complementary types are 3SP19/20.

QUICK REFERENCE DATA

BSP15 | BSP16
T e N RS
Collector-base voltage (open emitter) —Vego max. 200 | 350 V
Collector-emitter voltage (open base) —Vceo max. 200 ‘ 300 Vv
Collector current (DC) =g max. A
Total power dissipation up to Tamp = 25 °C Piot max. 1,5 w
Junction temperature T; max. 150 oc
DC current gain
—Veg =10 V; —Ic =50 mA hrg 30 to 150 L30t0120
Transition frequency
—Vecg=10V; —lc=10mA fr > 15 MHz
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-223
Pinning
1= Base 2!
- 0.32 6.3
2 = Collector 0.24 -
3 = Emitter ‘//“ 2.9 I (=02 @®[A]
4 = Collector
1
0.10 T
e 3.7 1.8
3.3 6.7
16° /\ ) l
max —13° e —
A [ 4
c | |1 |2 BE
1 \ 10 | H
: oo\ 1S o gm0t L merars)
ax 0.85 ; 0.60 | o
X

\ \
\4_——>'

7225065
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BSP15
BSP16

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Emitter-base voltage (open collector)
Collector current (DC)

Base current

Total power dissipation up to Tamp = 25 °C*
Junction temperature

Storage temperature range

THERMAL RESISTANCE

from junction to ambient*

CHARACTERISTICS

Tj=125 OC unless otherwise specified

Collector cut-off current
lg=0;,-Veg=175V
lg=0;,-Vcg =280V
Ig=0; -Vcg =150V
Ig=0; —Vcg =250V

Emitter cut-off current
Ilc=0;-Vggp=4V
lc=0;-Vgg=6V

Collector-emitter breakdown voltage
Ig=0; —lc=50mA; L=25mH

Collector-emitter saturation voltage
—lc=50mA; -Ig=5mA

DC current gain
—-Vcg=10V;—-Ic=50mA

Transition frequency at f = 30 MHz
—lc=10mA; =Vcg =10V

Collector capacitance at f = 1 MHz
lg=1g=0;-Veg=10V

-VcBo
-VCEo
-VEBO
._.1C
_{B

Ptot

Tj

Tstg

Rthj-mb

—-IlcBo
—lcso
—lceo
—Iceo

—-lgBO
—-lgBO

-V(BR)CEO
—V(CEsat
hre

fr

Ce

BSP15 BSP16
max. 200 350 V
max. 200 300 V
max. 4 | 6V
max 1 A
max 0,5 A
max 1.5 w
max 150 oC

—65 to 150 oC
83,3 K/W

BSP15 BSP16
e 1 — uA
< - 1 kA
<3 50 - uA
< - 50 uA
< 20 — uMA
< = 20 A
25 200 300 V
< 25 20V

30to 150 | 30to 120
> 15 MHz
< 15 pF

" Device mounted on an epoxy printed circuit board 40 mm x 40 mm x 1,5 mm;

mounting pad for the collector lead min. 6 cm?.
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BSP19
BSP20

SILICON PLANAR EPITAXIAL TRANSISTORS

NPN transistors in miniature plastic envelopes intended for use in émp!ifier and switching applications.
Complementary pnp types are BSP15/16.

QUICK REFERENCE DATA

BSP19 | BSP20
Collector-base voltage (open emitter) VeBO max. 400 | 300 V
Collector-emitter voltage (open base) VCEO max. 350 250 V
Collector current (DC) Ic max. 1 A
Total power dissipation up to Tamp = 25 °C Ptot max. 1.5 w
Junction temperature Tj max. 150 %€
DC current gain
Vece=10V;Iic=20mA hFE min. 40
Transition frequency at f =5 MHz
Vce=10V:ic=10mA fr min. 70 MHz
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-223
Pinning 6.7
= 0.32 6.3 .
; = (Blzifector pek Tl 2]
i B e 297
3 = Emitter // ‘ E
4 = Collector
"
T 0.10 T
mua 37 7.3
33 6.7
14
16°
msax =~ /\130 . — i
% L uz 1E
c ' . | T
170 \.19% 105 | | 0.80_| 1| =
e el max o8 E<——>I 060~ 3 ~—$Jo.1W[s]
b (4x
L_"'"_’l 7225065
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BSP19

BSP20
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)

BSP19

Collector-base voltage (open emitter) VeBO max. \Y
Collector-emitter voltage (open base) VCEO max. 350 250 V
Emitter-base voltage (open collector) VEBO max. 5 \Y
Collector current (DC) Ic max. 1 A
Base current Ig max. 0,5 A
Total power dissipation up to Tgmp = 25 °C* Ptot max. 1.5 w
Junction temperature T max. 150 oC
Storage temperature range Tstg —65 to 150 oC

THERMAL RESISTANCE

from junction to ambient* Rtk j-a = 83,3 K/W
CHARACTERISTICS
Tj=25 OC unless otherwise specified
Collector cut-off current

Ig=0; Vgg =300V lcBO < 20 nA
Emitter cut-off current

lg=0; VEg =5V lEBO < 10 uA
Collector-emitter saturation voltage

lc=50mA;Ig =4 mA V(CEsat < 0,5 Vv
Base-emitter saturation voltage

Ic=50mA;Ig=4mA VBEsat < 1,3 \Y
DC current gain

Vece=10V;Ic=20mA hEFE < 40
Collector capacitance at f = 1 MHz

lg=ig=0;Vop=10V Ce < 2 pF
Emitter capacitance at f = 1 MHz

lc=1=0;Vgg=5V Ce < 20 pF
Transition frequency at f =5 MHz

Vcg=10V;Igc=10mA i > 70 MHz

“ Device mounted on an epoxy printed circuit board 40 mm x 40 mm x 1,5 mm;
mounting pad for the collector lead min. 6 cm?.
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BSP30 TO 33

SILICON PLANAR EPITAXIAL TRANSISTORS

PNP transistors in miniature plastic envelopes intended for application in thick and thin-film circuits.
They are intended for use in telephony and general industrial applications.

QUICK REFERENCE DATA

BSP30 i BSP31 : BSP32 | BSP33
Collector-base voltage (open emitter) -Vcgo max. 70 ‘! 70 | 90 90 Vv
Collector-emitter voltage (open base) —Vcgp max. 60 60 ; 80 80 V
Collector current (DC) -lc max. 1 ? 1 i 1 1A
Total power dissipationupto Tamp = 25°C  Pyot max. 15 | 1,5 | 1,5 1,6 W
!
Junction temperature Tj max. 150 | 150 1 150 150 °C
DC current gain i l i
= : _ > 40 | 100 | 40 100
~ig = 10 mh;~Vige =S Y "PE < 120 300 | 120 | 300
Transition frequency at f = 35 MHz | , ‘
—lg=50mA; -Vgg =10V T > 100 | 100 | 100 | 100 MHz
MECHANICAL DATA Dimensions in mm
Fig. 1S0T-223
Pinning
1 = Base 2 g%
2 = Collector 2 3.1
3 = Emitter ~ ~ 209 “’{ —.:0__5_@“
4 = Collector l— =l -

:
o A .

0.10
1 upe 37 18
3.3 67
of !
16 |
L O ) LY '
A 4
N

f sz 1E

i 3 !
(o] | i
A R RN Ton
e elwmax el ' 060 EOE
(4x)

l"_‘_"—" 7225065
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BSP30 TO 33

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Emitter-base voltage (open collector)

Collector current (DC)

Base current (DC)

Total power dissipation up to
Tamb =25 oc+

Storage temperature range
Junction temperature

THERMAL RESISTANCE
From junction to collector tab

From junction to ambient*

-VcBo
-VceEo
-VEBO

_IC
_.IB

Ptot

Tstg

Tj

Rthj-tab
Rth j-a

max.
max.

max.

max.

max.

max.

max.

* Device mounted on an epoxy printed circuit board 40 mm x 40 mm x 1,5 mm;
mounting pad for the collector lead min. 6 cm*.

BSP30 | BSP31 |BSP32 |BSP33
70 70 ] 9 | 90
60 | 60 | 8 | 80

5 j 5 j 5 | 5

1

0,1

15
—65 to +150
150

10

83,3

<

9%
°c

K/W
K/W
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Silicon planar epitaxial transistors BSP30 TO 33

CHARACTERISTICS
Tamb = 25 OC unless otherwise specified

Collector cut-off current

lg=0;-Veg=60V -lcgo < 100 nA
lg=0;-Vcg=60V;T;=1500°C -lcBo < 50 uA
Breakdown voltages BSP30 BSP31[BSP32 BSP33
Ig=0; —Ic=10mA —-V(BR)CEO > 60 60 l 80 80 V
Ve =0; —Ic =10 A —V(BR)CES > 70 170 I 90 80 VvV
lg=0;—lg=10pA -V(BR)EBO > 5 5 | 51 & 'V
Saturation voltages * E
_ T —V(CEsat & 025 { 025|025 | 025 V
—IC 150 mA, IB 15 mA 3 —VBEsat < 1’0 1'0 | 1'0 1[0 \Vi
e ) _ —VCEsat < 05 0.5 0,5 0,5 \
Ic =500 mA; —lg =50 mA Y oo < 12 12 12 12 Vv
DC current gain*
—lg=100 uA; Vcg =5V hEE > 10 30 10 30
> 40 | 100 40 | 100
=lg= 100 mA: Vige w3 ¥ HER < 120 | 300 | 120 | 300
—lc=500mA;Vcg=5V hrE B 30 50 30 50
Transition frequency at f = 35 MHz
—lg=50mA; =Vcg =10V fr > 100 MHz
Collector capacitance at f = 1 MHz
lIg=1lg=0;-Vgg=10V Ce < 20 pF
Emitter capacitance at f = 1 MHz
Ic=1c=0;,-Vgg=05V Ce < 120 pF

Switching times see next page.

* Measured under pulse conditions: th = 300 us; 6 <0,01.
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BSP30 TO 33

CHARACTERISTICS (continued)
Tarb=26°E

Switching times

—lcon = 100 mA; —lggon = +IBoff = 5 MA
Turn-on time ton < 500 ns
Turn-off time toff < 650 ns

- tp -

. -l___l—
=NV =

‘ O
; 72663294

Fig. 2 Switching times test circuit.

Pulse generator: Oscilloscope:

Pulse duration tp =10 us Rise time tr <15ns
Rise time tr <15ns Input impedance Z) =100 kQ
Fall time tf <15ns

Source impedance Zg =509

904 April 1991



JL BSP40 to 43

SILICON PLANAR EPITAXIAL TRANSISTORS

NPN transistors in miniature plastic envelopes intended for application in thick and thin-film circuits.

They are intended for use in telephony and general industrial applications.

QUICK REFERENCE DATA

BSP40 | BSP41

BSP42 | BSP43
!
|
\

Collector-base voltage (open emitter) Vego max. 70 | 70 90 | 90 Vv
Collector-emitter voltage (open base) Vcgo max. 60 60 80 | 80 V
Collector current (DC) Ic max. 1| 1| 1 1A
Total power dissipation up to Tamp =25 oc Ptot max. 1,6 \ 1,5 1.5 ‘ 1,56 W
Junction temperature T; max. 150 | 150 ‘ 150 | 150 °C
. |
DC current gain |
> 40 100 40 | 100
g = T A Vige =5 W WFE <« 120 | 300 l 120 | 300
Transition frequency at f = 35 MHz ‘ ]
Ic=50mA; Vcg =10V o > 100 100 ‘ 100 | 100 MHz
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-223
Pinning
1 = Base
2 = Collector 6.7
3 = Emitter 0.32 6.3
4 = Collector pas 31 >l
‘//‘ 29 } =[02®[A]
"
._0.10 T
Qe 37 1.3
33 Bi7
169 £ \ (
max e — 130 " o= x
1 1
° il UZ i 3 l
b | 170 h_10°  yos | 080_| | :
o \« max (1).85 =1 !«— ——1 060~ ’ B
X
S l"‘"_--“‘_> 7225065
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BSP40 to 43

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-base voltage (open emitter) VeBo
Collector-emitter voltage (open base) VCEO
Emitter-base voltage (open collector) VEBO
Collector current (DC) Ic
Base current (DC) g

Total power. dissipation up t0 Tamp = 25 °C*

Ptot
Storage temperature range Tstg
Junction temperature Tj
THERMAL RESISTANCE
From junction to ambient* Rth j-a

max.

max.

max.

max.

max.

BSP40 | BSP41 | BSP42 | BSP43
T

70/ 70, 90| 90
60 i 60 | 80 | 80
5 | 5 | 5 W 5

1

0,1

15

—65 to +150

150

83,3

“ Device mounted on an epoxy printed circuit board 40 mm x 40 mm x 1,5 mm;

mounting pad for the collector lead min. 6 cm-=.

9%
oc

K/W
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Silicon planar epitaxial transistors

BSP40 to 43

CHARACTERISTICS

Tamb = 25 OC unless otherwise specified

Collector cut-off current
lg=0;Vcg=60V

lg=0;Vcg=60V;T;=150°C

Breakdown voltages
Ig=0;lc=10mA
VB =0;Ic=10uA
Ic=0; lg=10pA

Saturation voltages *
Ilc=150 mA; Ig = 15 mA
Ic =500 mA; Ig =50 mA

DC current gain*
lc=100 pA; Vg =5V
Ic=100mA; Vcg=5V

Ic=500mA; Veg=5V

Transition frequency at f = 35 MHz

Ic=50mA;Vcg=10V

Collector capacitance at f = 1 MHz

lg=1g=0;Vgg=10V

Emitter capacitance at f = 1 MHz

Ic=1¢=0;VEg=05V

Switching times see next page.

* Measured under pulse conditions: tp = 300 us; 6§ <0,01.

lcBo
IcBo

V(BR)CEO
V(BR)CES
V(BR)EBO

VCEsat
VBEsat

VCEsat
VBEsat

hrEe
hFE

hFE

fr

< 100 nA
< 50 HA

BSP40 |BSP41| BSP42| BSP43
> 60 | 60 8 | 8 V
5 70 70| 90 | 90 V
S 5 5, 5 5 V
< 025025025 025 V
< 10 [10 |10 |10 V
< 05 |05 |05 |05 V
< 12 {12 |12 [12 VvV
> 10| 30| 10, 30
> 40 | 100 | 40 | 100
< 120 | 300 | 120 | 300
b 30 | 50| 30| 50
> 100 MHz
< 12 pF
< 92 pF
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BSP40 to 43

CHARACTERISTICS (continued)

Tamb =25 %€

Switching times

Icon = 100 mA; Igon = —IBoff = 5 MA

Turn-on time

Turn-off time

Pulse generator:
Pulse duration
Rise time

Fall time

Source impedance

1k

1k

EIV =
_J—I_ &
0

-ty e o

500 G

Fig. 2 Switching times test circuit.

Oscilloscope:
tp = 10 us Rise time
tr <15ns Input impedance
tf <156 ns
Z5=50%Q

ton
toff

< 15ns

Z|> 100 kQ

2
<

250 ns
1000 ns

908
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BSP50
BSP51
BSP52

NPN SILICON PLANAR DARLINGTON TRANSISTORS

Silicon npn planar Darlington transistors for industrial switching applications, e.g. print hammer,
solenoid, relay and lamp driving. Encapsulated in a microminiature SOT-223 envelope.

PNP complements are BSP60, 61, 62 respectively.

QUICK REFERENCE DATA

BSP50 | BSP51 | BSP52
Bi (55

Collector-base voltage (open emitter) VecBO max. 60 ‘ 80 | 90 V
Collector-emitter voltage VCER max. 45 ‘ 60 ‘ 80 V
; |
Collector current Ic max. 05 | 05 | 05 A
ey
Total power dissipation
up to Tamp = 25 °C Piot max. 1,5 W
DC current gain
Ilc=500mA;Vcg =10V hEg > 2000
Collector-emitter saturation voltage
Ilc=500mA;Ig=0,5mA VCEsat & 1.3 Vv
Turn-off time
Ic =500 mA; Igon = ~IBoff = 0.5 mA toff typ. 1500 ns
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-223
Pinning 6.7
1= Base 6.3 " .
2 = Collector _g;.—> (8] ;02®
3 = Emitter g \ [ il
4 = Collector P [
|
P
37 78
33 6.7
’ ‘
N h , L4 i
& i h uz 13
| L - !
b 170 \10% 05 | | _oso_|1 | =
b T ;" ' 0,60 ‘ | B
| X
5 5‘_—‘_—’ 7225065

w | April 1991
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BSP50
BSP51
BSP52

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)
BSP50 | BSP51 | BSP52

Collector-base voltage (open emitter)
Collector-emitter voltage*

Emitter-base voltage (open collector)
Collector current (DC)
Collector current (peak)
Base current (DC)
Total power dissipationa
up to Tamp =25 °C
Storage temperature range
Junction temperature**

THERMAL RESISTANCE**
From junction to ambienta

72644811

VcBo
VCER

VEBO
Ic
lcm
IB

Ptot

Tstg
Tj

Rthj~a

* External RBE not to exceed value shown in Fig. 5.
“* Based on maximum average junction temperature in line with common industrial practice.
The resulting higher junction temperature of the output transistor part is taken intc account.
Device mounted on an =poxy printed circuit board 40 mm x 40 mm x 1,5 mm;
mounting pad for the collector lead min. 6 cm= .

Fig. 2 Circuit diagram.

max.
max.
max.
max.
max.

max.

max.

max.

60 80 ‘ 90 V
45 60 80 V
5 v
05 A
1,5 A
0.1 A
15 W
—65t0+150  OC
150 oc

83,3 K/W

910
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BSP50

NPN silicon planar Darlington transistors BSP51
BSP52

CHARACTERISTICS
Tj = 25 OC unless otherwise specified
Collector cut-off current

Ve =0; Vgg = VCERrmMax ICES < 10 uA
Emitter cut-off current

Ilc=0;Vgg=4V lEBO S 10 wA
DC current gain*

lc=150 mA; Vg =10V hrg > 1000

Ilc =500 mA;Vcg =10V hee > 2000
Collector-emitter saturation voltage

Ic=500mA;Ig=0,5mA VCEsat %= 1.3 'V

Ic=500mA;Ig=05 mA;Tj= 150 °C VCEsat & 1.8 'V
Base-emitter saturation voltage

Ic =500 mA;lg =0,5 mA VBEsat < 19V

Switching times (see also Fig. 3 and Fig. 4)
Ic =500 mA; Igon = —IBoff = 0,5 mA

Turn-on time ton typ. 400 ns
Turn-off time toff typ. 1500 ns

22N +10V

lcon =500mA
Igon = ~Tgorr =0.5mA

Fig. 3 Switching
727208 3 times test circuit.

OUTPUT

_ Fig. 4 Switching
ts te | “amess times waveform.

* Measured under pulsed conditions.

April 1981
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BSP50

BSP51
BSP52
7272903
107 T -
max. external R vs T. for thermal stability
\\ BE ]
N
\\
i
Rse N
(R2)
N
N
N
\
N
108
o
\\
N
N
\\
N
\
N
105 :
0 50 1C0 Ti(OC) 150
Fig. 5 Maximum values external Rgg as a function of junction temperature.
3 7272061
10 L e ﬁ[
VCE=5V
f =35 MHz |
hfe ° +
Tj=25°C |
10?
7267585.3 }
104 — i= TIT T -
1 i b
== : Zi B ] —
I 1 | |- | T~ £ !
hee | RNHIZa W anili L typ |
! ‘ t s | |
il ap ARy PEHIERREN
Vee =10Vl | | /2v [ 1] 10 | |
e
T 7 i A R T | 11
Z AT i T - S
[ A4 L4 ] i i
:Z“x"llli - WEER T
A 4RIEEEi | L
[ T T T ;wl' N { R 1
| o i P i | i Ll
mzzli!JJIE B ; AR 1
- -1
8 - Ic (A) 10 10?2 I, (mA)  10°
Fig.6 Tj=25 9G. Fig. 7.
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BSP60
BSP61
BSP62

SILICON PLANAR DARLINGTON TRANSISTORS

Silicon pnp planar Darlington transistors for industrial switching applications such as print hammer,
solenoid, relay and lamp driving. They are encapsulated in a microminiature plastic SOT-223 envelope.

NPN complements are BSP50, BSP51 and BSP52 respectively.

QUICK REFERENCE DATA

BSP60 | BSP61 | BSP62

max. 60 80 } 90 V

Collector-base voltage (open emitter) -VcBO
Collector-emitter voltage —VCER max. 45 60 ' 80 V
Collector current —lc max. 0,5 0,5 05 A
Total power dissipation
up to Tamp = 25 °C Piot max. 1,6 w
DC current gain
—lg=500mA; -Vcg =10V hre > 2000
Collector-emitter saturation voltage
—lc=05A;-lg=05mA —V(CEsat < 1.3 \Y,
Turn-off time
—lg =500 mA; —lgon = IBoff = 0,5 MA toff typ. 1600 ns
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-223 6.7
0.32 6.3
\9.24 O - |
i~ e SN
4
- 0.10 T
innin
g 0.02 37 7.3
1= Base 33 67
2 = Collector ol
3 = Emitter ;S,x\ )13° l
4 = Collector A %
' .
c & |
LJJO-—\I Jnoa: 1.05 _,l 0.80__ | B
b max 0.85 : 0.60 ' :
- (4x)
m 7225065

\ Cpril 1991
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BSP60

BSP61
BSP62
7272904 e
Fig. 2 Circuit diagram.
RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)
BSP60 | BSP61 | BSP62

Collector-base voltage (open emitter) -VcBO
Collector-emitter voltage* —VCER
Emitter-base voltage (open collector) -VEBO
Collector current (DC) -G
Collector current (peak) —lcm
Base current (DC) -IB
Total power dissipationa

up to Tymp =25°C Ptot
Storage temperature range Tstq
Junction temperature** Tj

THERMAL RESISTANCE**

From junction to ambienta Rthj-a

* External Rg not to exceed value shown in Fig. 5.

max.
max.
max.
max.
max.
max.

max.

max.

60 ' 80 l 90 Vv
45 60 80 V
5 v
05 A
15 A
0,1 A
15 w
—65 to + 150 oc
150 oc
83,3 K/W

** Based on maximum average junction temperature in line with common industrial practice.
The resulting higher junction temperature of the output transistor part is taken into account.
4 Device mounted on an epoxy printed circuit board 40 mm x 40 mm x 1,5 mm:;

mounting pad for the collector lead min. 6 cm?.

914
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BSP60O

PNP silicon planar Darlington transistors BSP61
BSP62
CHARACTERISTICS
Tj=25 OC unless otherwise specified
Collector cut-off current
VBg =0; —=V¢g = —VgogRmax —ICES < 10 uA
Emitter cut-off current
lc=0;Vgg =4V —lEBO < 10 wA
DC current gain*
=lg=160 mA; =Veg =10V hrg > 1000
—lg =500 mA; =Vcg =10V hEFE > 2000
Collector-emitter saturation voltage
—lg =500 mA; —Ig =0,56 mA —V(CEsat < 13 V
—lc =500 mA; —Ig =0,5 mA; Tj = 150 °9c —VCEsat < 1.3V
Base-emitter saturation voltage
—lc =500 mA; —lg =0,5 mA —VBEsat < 19 V
Switching times (see also Fig. 3 and Fig. 4)
—l¢ =500 mA; —=Iggn = —IBoff = 0,5 mA
Turn-on time ton typ. 400 ns
Turn-off time toff typ. 1500 ns
f]um
T
1uF !
|
!
-38v !
—»I Bus I<— :
~lgon = 500 mA —d Flg. 3 SWItChlng
~IBon = lgoff = 0.5 mA " 7272905.1 times test circuit.
__Timw -
+ f
INPUT 90%
ton Lot
S ~
0%
| Pl
OUTPUT 90%
L 90% l
1°°/°T"‘ i — Fig. 4 Switching

!d lr
* Measured under pulsed conditions.

7272906

times waveform.

April 1991

915



BSP60

BSP61
BSP62
7272979
H -
Ny max. external Rgg vs T; for thermal stability
“J )
\\
\\
J
Ree NG
(£2) N
\\
N
N
|
108
™S
~
\\
b
-
\\
Y
N
N
N
10°
0 50 100 Tj (OC) 150
Fig. 5 Maximum values external Rgg as a function of junction temperature.
3
10 __7Z72061.A
I !
i ) |
~=Veg =5V
B, f =35 MHz
T;=25%
102
7267585.3P
104 ;
> o
7
i
LI LA
hre yaw. typ
W v 3 y
i [ »
-Veg=10V (| /3 A
103 ,// // | 10
P 8
P4
=
Va4
4
/1]
102 1
—2 =)
w o ictar 10 102 I, (mA)  10°
Fig. 6 Tj=25°C. Fig. 7.
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Philips Components

BSP103/BSP105/BSP109
saws _|Poawctspecificatn | N=-Channel enhancement mode

date of issue | April 1991

vertical D-MOS transistors

FEATURES QUICK REFERENCE DATA
» Direct interface to C-MOS, TTL, SYMBOL PARAMETER CONDITIONS | MAX. | UNIT
etc. Vos drain-source voltage
o High-speed switching BSP103 35 Vv
BSP105 60 v
No secondary breakdown
s L W BSP109 90 v
* Low Rogen- o drain current DC value
BSP103 700 mA
DESCRIPTION BSP105 500 mA
BSP109 450 mA
N-channel enhancement mode Roson drain-source on-resistance |lp=1A
vertical D-MOS transistor in a =
Vgs=10V
miniature SOT223 envelope, BSP103 1.8 Q
designed for application as low BSP105 3 Q
power, high frequency inverters and BSP109 4 Q
L Vs gate-source threshold Ip=1mA 2 v
oltage Vas=V
PINNING - SOT223 Ll b
PIN DESCRIPTION
PIN CONFIGURATION
1 gate
2 drain 4
3 source
4 drain d
MARKING CODES A
g 1
BSP103: BSP103 =7 -

BSP105: BSP105
BSP109: BSP109

1 2 3

Top view MsB002

MBB073 - 1

Fig.1 Simplified outline and symbol.
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Philips Components Product specification

N-channel énhancement mode

g “ BSP103/BSP105/BSP109
vertical D-MOS transistors
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. | UNIT
Vos drain-source voltage
BSP103 - 35 v
BSP105 - 60 \'
BSP109 - 90 )
Vaso gate-source voltage open drain - 30 \'
In drain current DC value
BSP103 - 700 mA
BSP105 - 500 mA
BSP109 = 450 mA
Iom drain current peak value - 1 A
Pt total power dissipation upto T, =25°C - 1.5 W
Tag storage temperature range -85 150 °C
T; junction temperature - 150 °C
THERMAL RESISTANCE
SYMBOL PARAMETER VALUE | UNIT
R ja from junction tp ambient 83.3 KW
(note 1)

Note

1. Device mounted on an epoxy printed-circuit board,

40 mm x 40 mm x 1.5 mm; mounting pad for the drain lead minimum

6 mm?2,

April 1991
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Philips Components Product specification

N-channel enhancement mode

. . BSP103/BSP105/BSP109
vertical D-MOS transistors
CHARACTERISTICS
T, =25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. TYP. | MAX. | UNIT
Veeross drain-source breakdown voltage lp=10 pA
Vgs=0
BSP103 35 - = Vv
BSP105 60 - - Vv
BSP109 90 - - \Y
Ipss drain-source leakage current Vbs = Vos mex. B - 10 pA
Vas=0
tlass gate-source leakage current Ves=15V - - 100 nA
Vps =0
Vasah) gate-source threshold voltage lp=1mA 0.8 - 2 Vv
Vas = Vos
Intom) on-state drain current Vps =25V 1 2 - A
Vgs=10V
Roson) drain-source on-resistance Ip = 300 mA
Vgs=5V
BSP103 - 1.5 5 Q
BSP105 - 1.8 5 Q
BSP109 - 2.4 5.3 Q
lhb=1A
Vegs=10V
BSP103 - 09 1.8 Q
BSP105 - 1.4 3 Q
BSP109 - 1.9 4 Q
1Yl transfer admittance lp =500 mA 170 - - mS
Vps=25V
Ces input capacitance Vps=25V - - 60 pF
Ves =0
f=1MHz
Coes output capacitance Vps=25V
Vas =
f=1MHz
BSP103 - - 50 pF
BSP105 — - 40 pF
BSP109 - - 40 pF
Ci, feedback capacitance Vps=25V - - 15 pF
Ves =0
f=1MHz
Switching times (see Figs 2 and 3)
4 turn-on time lp =500 mA - - 10 ns
Vop=25V
Vgg=0to 10V
April 1991 919




Philips Components Product specification

N-channel ehhancement mode

h 5 BSP103/BSP105/BSP109
vertical D-MOS transistors
Vpp =25V 0%
INPUT
- 10%
90%
101,_]_ ouTPUT
. |
'o — 10%
50Q
= %o e — toff le—
7 7222933 7288775
Fig.2 Switching time test circuit. Fig.3 Input and output waveforms.
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Philips Components

Data sheet

status Product specification

date of issue | April 1991

FEATURES

Very low Rpg(gn)

Direct interface to C-MOS, TTL,
etc.

High-speed switching
» No secondary breakdown.

DESCRIPTION

N-channel enhancement mode
vertical D-MOS transistor in a
miniature SOT223 envelope and
intended for use in relay, high-speed
and line transformer drivers.

PINNING - SOT223

PIN DESCRIPTION
1 gate
2 drain
3 source
4 drain

BSP106

N-channel enhancement mode
vertical D-MOS transistor

QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS | MAX. | UNIT
Vps drain-source voltage = 60 \
I drain current DC value 425 mA
Ros(on) drain-source on-resistance |l =200mA |4 Q
Vgs=10V
Vs gate-source threshold Ipb=1mA 3 \
voltage Vas = Vos

PIN CONFIGURATION

4
d
; X
] MBB073-1 S
L I - 3
Top view M5B002
Fig.1 Simplified outline and symbol.
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Philips Components Product specification

N-channel enhancement mode
vertical D-MOS transistor BSP106

LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Vos drain-source voltage ’ = 60 \
Voa drain-gate voltage = 60 Vv
*Vaso gate-source voltage - 20 \
I drain current DC value - 425 mA
lom drain current peak value - 850 mA
Pt total power dissipation upto Tmy=25°C - 1.5 W

(note 1)

Tag storage temperature range -55 150 °C
Ti junction temperature - 150 °C
THERMAL RESISTANCE

SYMBOL PARAMETER VALUE | UNIT

R i from junction to ambient 83.3 K/W

(note 1)

Note

1. Device mounted on an epoxy printed-circuit board 40 x 40 x 1.5 mm;
mounting pad for the drain lead minimum 6 cm2.
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Philips Components

Product specification

N-channel enhancement mode

4 . BSP106
vertical D-MOS transistor
CHARACTERISTICS
T, = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT

Veross drain-source breakdown voltage Ilp =10 pA 60 90 = \"
Ves =0

loss drain-source leakage current Vps =48V - - 1 HA
Vag=0
Vps =25V - - 0.5 HA
Vgs=0

Hass gate-source leakage current Vps =0 - - 10 nA
V=15V

Vasiin) gate-source threshold voltage lp=1mA 0.8 - 3 \"
VGS = VDS

Ros(on) drain-source on-resistance Ip =200 mA - 25 4 Q
Vgs=10V

1Yl transfer admittance Ip = 200 mA 100 200 - mS
Vps =10V

Cis input capacitance Vps =10V - 25 40 pF
Vgs=0
f=1MHz

Coss output capacitance Vps =10V - 22 30 pF
Vs =0
f=1MHz

Cres feedback capacitance Vps =10V - 6 10 pF
Vas =0
f=1MHz

Switching times (see Figs 2 and 3)

ton turn-on time lp =200 mA - 2 5 ns
Vpp =50V
Vgg=0to 10V

to turn-off time Ip =200 mA - 10 15 ns
Vpp =50V
Vgs=0to 10

April 1991 923



Philips Components

Product specification

N-channel enhancement mode

: . BSP106
vertical D-MOS transistor
Vpp =50V
90%
INPUT
_— 10%
0V 90%
0 —I__L ‘t OUTPUT
50Q __ 10%
% 7 7288773.1 = on = = iloff ‘=

Fig.2 Switching time test circuit.

7288775

Fig.3 Input and output waveforms.

Fig.4 Power derating curve.

20 MCA354—1
Ptot
(W)
1.6
T\
12—\
0.8
0.4
N
o]
0 100 200
Tamb (°C)

MCB752

1600
Ip T I

(mA) Ves =10V

1200 /
800 / 5v
A

3V

16
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Fig.5 Typical output characteristics; T, = 25 °C.
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Philips Components

Product specification

N-channel enhancement mode

: BSP106
vertical D-MOS transistor
1200 MCB753 20 M MCB757
RDS (on) Vgs =3V
Ip (@) a0
(mA) 186
5V
800
/ 12
% a
400
P L
4 ot
4 10V
1 . L
0 2 4 6 8 1 10 102 103 104
Ves (V) Ip (mA)

Fig.6 Typical transfer characteristic; Vpg = 10 V;

Fig.7 Typical on-resistance as a function of

T,=25°C. drain current; T, = 25 °C.
80 MCB754 2.4 MCB755
¢ k
F
(pF) . y
60
1.6 /
40 \
\\ 1.2
:Q\ Ciss
20 T~ /
P~ _|Coss 08 A
p—— # 7
— Crss
o 0.4
0 f] 10 15 20 25 =50 (o] 50 100 150
Vps (V) Tj (°0)

Fig.8 Typical capacitances as a function of
drain-source voltage; Vgg = 0; f = 1 MHz;
T,=25°C.

Fig.9 Temperature coefficient of drain-source

R atT
on-resistance; k = =—220."___ typical R
HDS(om at 25 oC yp DS(on)

at 200 mA/10 V.

April 1991
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Philips Components Product specification

N-channel enhancement mode
vertical D-MOS transistor BSP106

MCB756

0.8 \\
' N

0.6
-50 0 50

0 150
Tj (ec)

Fig.10 Temperature coefficient of gate-source
. Vasum at T; -
threshold voltage; k = ——>———L—; typical

Vasm at25 °C’
Vasen @t 1 mA.
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Philips Components Product specification

N-channel enhancement mode
vertical D-MOS transistor BSP106

PACKAGE OUTLINE

f
+ 1.70
é I::l !_-I I% 1.45
-t
0.73
0.67
6.7
0.32 6.3
0.24 2

7/\ " 29 T Elz@lA

4
._0.10
0.02 §

ol )
16" == 130 (= 1
max % *

1.80
|- -

w w
w N
~N W

o~

max ) 0.85 0.60 )

MSA035

]

10° | |
wmax 105 | | 00| | |l @Eiem

1 1

|

l«—— [26]—

Dimensions in mm.
Marking code: BSP106.

Fig.11 SOT223.
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Philips Components

Data sheet

status Preliminary specification

date of issue |April 1991

BSP107

N-channel enhancement mode
vertical D-MOS transistor

FEATURES PIN CONFIGURATION PINNING
e Direct interface to C-MOS, TTL, PIN DESCRIPTION
etc., due to low threshold voltage 1 gate
e High speed switching 2 drain
¢ No secondary breakdown d 3 source
4 drain
DESCRIPTION i
N-channel enhancement mode g i
vertical D-MOS transistor in a —
miniature SOT223 envelope and
; ; MBB073 S
intended for use as a line current
interruptor in telephone sets and for
applications in relay, high speed and Fig.1 Symbol.
line transformer driver switching.
QUICK REFERENCE DATA
SYMBOL PARAMETER MAX. UNIT
Vps drain-source voltage 200 \Y
Ip drain current 200 mA
Rpson) | drain-source on-resistance 28 Q
VaGsith) gate threshold voltage 2.4 Vv

929




Philips Components Preliminary specification

N-channel enhancement mode vertical BSP107
D-MOS transistor

LIMITING VALUES

Limiting values in accordance with the Absolute Maximum System (IEC 134)

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT

Vps drain-source voltage ) - 200 Y

+Vaso gate-source voltage open drain - 20 \

Ip drain current DC - 200 mA

Iom drain current peak - 350 mA

Ptot total power dissipation up to Tamp = 25 °C - 1.6 w

Tstg storage temperature range 65 150 °C

T operating junction temperature - 150 °C
THERMAL RESISTANCE

SYMBOL . PARAMETER VALUE UNIT

Rith j-a from junction to ambient (note 1) 83.3 K/wW

Notes

1. Device mounted on an epoxy printed circuit board, 40 mm x 40 mm x 1.5 mm. Mounting pad for the drain lead
minimum 6 cm2.
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Philips Components Preliminary specification

N-channel 9n.hancement mode vertical BSP107
D-MOS transistor

CHARACTERISTICS

Tj = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT

V(BR)DSS drain-source breakdown voltage Vgs =0

Ip=10 pA 200 - - Vv
Ibss drain-source leakage current Vps =130V

Vgs =0 - - 30 nA
Ipsx drain-source leakage current Vps =70V

Vgs=0.2V - - 1 LA
*lgss gate-source Ieakage current *Vgs=15V

Vps=0 - - 10 nA
Vasith) gate threshold voltage Ip=1mA

Vps = Vas 0.8 - 24 |V
Rps(on) drain-source on-resistance Ip=20mA

Vgs =26V - 20 28 Q
Rps(on) drain-source on-resistance Ip =150 mA

Vgs =10V - 14 - Q
[ Vs | transfer admittance Ip = 250 mA

Vps =15V 90 180 - mS
Ciss input capacitance Vps =10V

Vgs =0

f=1MHz - 50 65 pF
Coss output capacitance Vps=10V

Vas =0

f=1MHz - 16 25 pF
Crss feedback capacitance Vps =10V

Vgs =0

f=1MHz - 4 10 pF
Switching times (see Figs 2 and 3) '
ton switching-on time Ip =250 mA

Vpp =50V

Vas=0-10V - 2 10 ns
tott switching-off time Ip =250 mA

Vpp =50V

Vgs=0-10V - 5 20 ns
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Philips Components

Preliminary specification

N-channel enhancement mode vertical

: : BSP107
D-MOS transistor
V =50V
Ll 90%
INPUT
1 10%
v 90%
0 —l——l— l OUTPUT
'p
500 10%
4 7 7288773.1 ==l top =— == Toff &
7288775
Fig.2 Switching time test circuit. Fig.3 Input and output waveforms.
MCB717 MCB713
400 400
Ip Ip
(mA) (mA)
300 —— Vgs =10V 300 4
A% v
4v
200 el 200 1/
L~ /
100 100 //
/ 4
0 0
0 4 8 12 16 0 1 2 3 4
Vps (V) Vgs (V)

Fig.4 Typical output characteristics; Tj = 25° C.

Fig.5 Typical transfer characteristics; Vpg = 10 V;
Tj=25°C.

April 1991




Philips Components

Preliminary specification

N-channel enhancement mode vertical

BSP107
D-MOS transistor
30 MCB718 50 MCB714
T 1
RDS (on) Ves =3V H.
(@) | 4v c
) Il -
s VT 40 =
2 H
[1ov
18 / / Ciss
,—‘/ // 20 \
— _,.7 4
1 e/ e A
antl [ Coss
10 0 Crss
1 10 100 1000 0 10 20 30
Ip (mA) Vos (V)

Fig.6 Typical on-resistance as a function of drain
current; Tj=25°C.

Fig.7 Typical capacitances as a function of drain-
source voltage; Vgs =0; f=1MHz; Tj=25°C

MCB712
2.8

2.4

oy Y

(2)

)
0.4 /

-50 0 50 100

0.8

150
Tj (°C)

Fig.8 Temperature coefficient of drain-source
) ] Rps(on) at Tj ]
on-resistance; k= WY

typical Rps(on) at 150 mA/10 V;

(1)Ip=150mA; Vas=10V;
(2)Ip=20mA;Vgs=2.6V;

MCB711

1.2
k \
"l
1
\\
N

0.8
0.6

=50 0 50 100 150

T (°C)

Fig.9 Temperature coefficient of gate-source
threshold voltage;
Vas(th) at Tj

b Vas(h) at25° C’ typical Vas(th) at 1 mA.
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Philips Components Preliminary specification

N-channel en_hancement mode vertical BSP107
D-MOS transistor

MCB700

Ptot
w)

0.8 \

N
0.6
0.4
N
0.2 \
N
0
0 50 100 150 200

Tamb (°C)

Fig.10 Power derating curve.
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Philips Components Preliminary specification

N-channel enhancement mode vertical BSP107
D-MOS transistor
PACKAGE OUTLINE
Dimensions in mm Marking code:

BSP107 = BSP107

(4x)

0.73
0.67
6.7
6.3
3 ]
| >—E]
2.9 [=[0.2®[A]
4 T
37 73
33 6.7
ol 1
167 —| l | |
max "'T‘
1 1 1
1 2 l 3
10 | 1 1
10| | ofn .|
e sl | $%l | omrar

MSA035

Fig.11 SOT223
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BSP108

N-CHANNEL ENHANCEMENT MODE VERTICAL
D-MOS TRANSISTOR

N-channel enhancement mode vertical D-MOS transistor in a miniature SOT223 envelope and intended

for use in relay, high-speed and line-transformer drivers.

Features

® Direct interface to C-MOS, TTL, etc.
® High-speed switching
® No secondary breakdown

QUICK REFERENCE DATA

Drain-source voltage

Gate-source voltage (open drain)
Drain current (DC)

Total power dissipation up to Tymp = 25 °C

Drain-source ON-resistance
Ip=500mA; Vgg=10V

Transfer admittance
Ip=500mA;Vpg=15V

Vps max.
+ VGSO max.
Ip max.
Ptot max.

typ.
RDSon max.

min.
|Vf5| typ.

80 V
20 V
500 mA
1.5 W

20 Q
3.0 Q2

150 mS
300 mS

MECHANICAL DATA

Fig.1 SOT223.

Pinning

1 = gate

2 =drain
3 = source
4 = drain

MBB073 s

0.32

Dimensions in mm

0.10
0.02

_ 30

\

10°
max

1.056
0.85

Marking code

BSP108

5

Nw.o 0
0 wN

=[o2®[A]

Nw

1 |_l_]2 K]
.

3~ 383~ | - feloi@le]
- (4x)

7225065

w (April 1991
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BSP108

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Drain-source voltage
Gate-source voltage (open drain)
Drain current (DC)

Drain current (peak)

Total power dissipation up to Tamp = 25 ©C (note 1)

Storage temperature range
Junction temperature

THERMAL RESISTANCE

From junction to ambient (note 1)

CHARACTERISTICS
Tj= 25 OC unless otherwise specified
Drain-source breakdown voltage
Ip=10pA;Vgs=0
Gate threshold voltage
'D =1mA;Vgs = Vps
Gate-source leakage current
+Vgg=20V;Vpg=0
Drain-source leakage current
Vps=60V;Vgs=0
Drain-source ON-resistance
Ip =500 mA; Vgg =10V

Transfer admittance
Ip =500 mA;Vpg=15V

Input capacitance at f = 1 MHz;
Vps=10V;Vgs=0

Output capacitance at f = 1 MHz;
Vps=10V;Vgg=0

Feedback capacitance at f = 1 MHz;
Vps=10V;Vgg=0

Switching times (see Figs 2 and 3)
Ip =500 mA; Vpp =50 V
Vgg=0to 10V

Note

Vps
+VGso
D

bm
Ptot

Tstg

Tj

Rthj-a

V(BR)DSS

VGS(th)

lgss
IDSS

RDSon

toff

max. 80
max. 20
max. 500
max. 1.0
max. 1.5
—65 to + 150
max. 150
= 83.3
min. 80
min. 1.5
max. 3.5
max. 100
max. 1.0
typ. 2.0
max. 3.0
min. 150
typ. 300
typ. 45
max. 60
typ. 30
max. 45
typ. 8
max. 12
typ. 4
max. 8
typ. 10
max. 15

K/W

nA

MA

mS
mS

pF

pF
pF

pF

ns
ns

ns
ns

1. Device mounted on an epoxy printed-circuit board 40 mm x 40 mm x 1.5 mm; mounting pad for the

collector lead min. 6 cm?.
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N-channel enhancement mode vertical D-MOS transistor

BSP108

Vpp =50V

7 7 7288773.1

Fig.2 Switching times test circuit.

1000 i} = 7294036
—Vgs= 6V
== f 5V
— 7
v 117
]
b
(mA) )
[ i
100
10
0 2 4 6 8 10

Rpson (R2)

Fig.4 Tj = 25 OC; typical values.

12 7294035
“['ves=10v/ _L _lsv
Ip /’ //
(A) [ //
sl
[/ sV |
[/
1/
/i
av
/
3]
0
0 5 10

Vps (V)

Fig.6 Tj=25 OC; typical values.

90% )
INPUT
7 10%
90%

OUTPUT
10%
—l ton |le—mrH —> toff le—
7288775

Fig.3 Input and output waveforms.

1,2 7294034
/
Ip 4
(A) /
08 /
/
/
04 /
/
4
0
0 5 Vgs (V) 10

Fig.b Tj=25 OC; typical values at Vpg = 10 V.

MCA354
2.0
Ptot
(W)
1.6
N\
N
1.2
N
N
0.8 ™
0.4 N
Al
0
0 100 200
Tq (°C)

Fig.7 Power derating curve.
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BSP108

. 7294032
K
25
’ /
= £
1,5 //
P
Vo
1
PP
-
05
e . & 0 150
Tj (°C)
R at'T;
Fig.8 k = DS on i I

at 500 mA/10 V.

e 7294033
k
1,1
\‘
1,0
G \\\
\\

08 \
0,7

- ° - 0 150

Tj (°c)

VGs(th) at Tj
= Vecmiatasoc' Y ——
VGsith) at 25 0C GS(th) &1 M

typical values.

Fig.9 k

120 7294037
c
(pF)
80
\
\
A\
Ciss
40
\
\ ——
N E
TSS
0
i " 20 Vps (V) 30

Fig.10 Tj=25 OC; Vgg = 0; f = 1 MHz; typical values.
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JL BSP110

N-CHANNEL ENHANCEMENT MODE

VERTICAL D-MOS TRANSISTOR

N-channel enhancement mode vertical D-MOS transistor in a miniature SOT223 envelope and designed
for use in telephone ringer circuits and for application with relay, high-speed and line transformer

drivers.

Features

® Direct interface to C-MOS, TTL, etc.
® High-speed switching
® No secondary breakdown

QUICK REFERENCE DATA

Drain-source voltage Vbs max. 80 V
Drain-source voltage
(non-repetitive peak; tp <2 ms) VDs(SM) max. 100 V
Gate-source voltage (open drain) +VGEso max. 20 V
Drain current (DC) Ip max. 325 mA
Total power dissipation up to Tamp = 25 °C Piot max. 1.5 W
Drain-source ON-resistance
typ. 45 Q
Ip =200 mA; Vgg = 10V RDSon ”:’:x. 4
Transfer admittance i 75 mS
Ip=200mA;Vpg=15V IY¢sl typ. 150 mS
MECHANICAL DATA Dimensions in mm Marking code
Fig.1 SOT223. 6.7 BSP110
0.32 6.3
Pinning ‘0.24 P
1= gate / /\ o ‘ =lo2®@[A]
2 =drain
3 = source 4
4 =drain
M~
0.10 T
d G 37 73
- 33 6.7
1 ° /
’ 7 3 S B S— l
MBB073 s 1 MZ |
i v i
J-"th w105 | gm0t | L _mTerare]
max 0.85 - 0.60 -
(4x)
: @ 7225065

April 1991
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BSP110

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Drain-source voltage Vps
Drain-source voltage

(non-repetitive peak; tp <2 ms) VDs(sM)
Gate-source voltage (open drain) *VGSso
Drain current (DC) D
Drain current (peak) Ipm
Total power dissipation up to Tymp = 25 °C (note 1) Piot
Storage temperature range Tstg
Junction temperature Tj

THERMAL RESISTANCE
From junction to ambient (note 1) Rthj-a

CHARACTERISTICS
Tj=25 OC unless otherwise specified

Drain-source breakdown voltage

Ip=10uA;VGs =0 V(BR)DSS
Drain-source leakage current

Vps=60V;Vgs=0 IDpss
Gate-source leakage current

Vgs=20V;Vps=0 lgss
Gate threshold voltage

Ip=1mA;Vps = Vas lGs(th)
Drain-source ON-resistance (see Fig.4)

Ip=150mA;Vgs=5V RDSon

Ip=200mA;Vgs =10V RDSon
Transfer admittance

Ip=200mA;Vpg=5V [Yggl
Input capacitance at f = 1 MHz;

Vps=10V;Vgs=0 Ciss
Output capacitance at f = 1 MHz;

Vps=10V;Vgs=0 Coss
Note

max. 80
max. 100
max. 20
max. 325
max. 650
max. 1.5
—65 to + 150
max. 150

83.3
min. 80
max. 1.0
max. 100
min. 0.8
max. 28
typ. 7
max. 10
typ. 45
max. 7
min. 75
typ. 150
typ. 15
max. 30
typ. 13
max. 20

mA
mA

oC
oC

K/W

1. Device mounted on an epoxy printed-circuit board 40 mm x 40 mm x 1.5 mm; mounting pad for

the drain lead min. 6 cm?.
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N-channel enhancement mode vertical D-MOS transistor BSP1 1 0

Feedback capacitance at f = 1 MHz;

- s - typ. 3 pF
Vps=10V;Vgg=0
DS GS Crss max. 6 pF
Switching times (see Figs 2 and 3)
Ip=200mA;Vpp =50V;
_ typ. 2 ns
Vgg=0to 10V
GS fon max. 5 ns
typ. 5 ns
t
off max. 10 ns
Vpp =50V
90%
INPUT
F10%
10V 90%
0 -J—I— 'lo OUTPUT
509 10%
4 7 7288773.1 —= ton e =1 Loy e—
7288775
Fig.2 Switching time test circuit. Fig.3 Input and output waveforms.
1000 - T : T se 10 7294041
— I i
Vos = 10VZ /81\7 I ! | ,/
Vpg=10V/
Ip [/ - 67 ” DS £
(mA) A (A) Jd ad
/ /] 5V //’

4 ¢

100 ( / 05 /

| f
. 2 4 8 10 4 l/
Rpson (?) ) ® o Vesv) h
Fig.4 Tj=25 OC; typical values. Fig.5 Tj= 25 OC; typical values.
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BSP110

MCA355

1.0 — T
Vgs = 10V~
. 8V
Ip /,‘ 17 = T
()] Al ad
7V 7 7V
05 /‘,/ 6V
5V
4V
3V
0
0 5 10
Vps (V)
Fig6 Tj= 256 OC; typical values.
7294040
3
K
25
2
v
P
1,5
7
]
>
1
A
05
—50 0 50 0 150
T; (°C)
R at T;
Fig.8 k= “DSon® j .
Rpson at 25 °C
typical values at 150 mA/5 V.
50 7294042
c
(pF)
40 \
o \\\
20 \
Ciss
\\ ‘--~.____~_ Coss
10
~ Crss
0
0 10 20 yoo(v) 30

MCA354

2.0
Ptot
W)
1.6
Y
1.2
N
N
0.8 ™
0.4 ‘\
s N
0 100 200
Tq (°C)
Fig.7 Power derating curve.
7294039
1,2
k
5
N\
~
1,0
09 ™
\\
N
0,8 \
0,7
~50 0 50 100 150
Tj (°c)

Figo k= GS(th aTj
VGsi(th) at 25 °C

VGS(th) at 1 mA; typical values.

Fig.10 Tj= 250C; Vgs =0;
f =1 MHz; typical values.
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BSP120

N-CHANNEL ENHANCEMENT MODE
VERTICAL D-MOS TRANSISTOR

N-channel enhancement mode vertical D-MOS transistor in a miniature SOT223 envelope and designed
for use as a line current interrupter in telephone sets and for application in relay, high-speed and
line-transformer drivers.

Features

® Direct interface to C-MOS, TTL, etc.
® High-speed switching
® No secondary breakdown

QUICK REFERENCE DATA

Drain-source voltage Vps max. 200 V
Drain-current (DC) Ip max. 250 mA
Drain-source ON-resistance
- ) - typ. 7Q
Ip =250 mA; Vgg =10V RDS(on) ooy 12 Q
Gate threshold voltage VGs(th) max. 28 V
MECHANICAL DATA Dimensions in mm Marking code
Fig.1 SOT223. BSP120
Pinning 6.7
0.32 6.3
1 = gate D24 31
2= drain I 20 =[o2@]Al
3 = source

4 =drain 4
d

- 0.10 T
i 002 37 73
" : ) 33 67
MBB073 s '1“63?‘ — /‘130 i 1 ‘l
A 4
% at b_|2 113

1.70 h,‘oc’ 1.05 e | 0.80_| |

170 [l 1050 | )] 980 ] guion
X

e ) 7225065

w (April 1991
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BSP120

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Drain-source voltage

Gate-source voltage (open drain)

Drain current (DC)

Drain current (peak)

Total power dissipation up to Tamp = 25 °C (note 1)
Storage temperature range

Junction temperature

THERMAL RESISTANCE
From junction to ambient (note 1)

CHARACTERISTICS
Tj=25 OC unless otherwise specified

Drain-source breakdown voltage
Ip=10pA;Vgs=0

Drain-source leakage current
Vpg=160V;VGgg=0

Gate-source leakage current
Vgs=20V;Vpg=0

Drain-source ON-resistance (see Fig.4)
Ip=250mA;Vgg =10V

Gate threshold voltage
Ip=1mA;Vgs =Vps

Transfer admittance
Ip =250 mA;Vpg =15V

Input capacitance at f = 1 MHz;
Vps=10V;Vgg=0

Output capacitance at f = 1 MHz;
Vps=10V;Vggs=0

Feedback capacitance at f = 1 MHz;
Vps=10V;Vgg=0

Note

Vps
tVGso
>

'bm
Ptot

Tstg

Tj

Rth j-a

V(BR)DSS
IDSs
Igss

Rpson
VGs(th)
[Y sl
Ciss
COSS

CFSS

max.
max.
max.
max.

max.

min.

max.

max.

typ.

max.

min.
max.

min.
typ.

typ.

max.

typ.

max.

typ.

max.

200

20

250

800

1.5

—65 to + 150
150

83.3

200

1.0

100

12
0.8

125
250

45
65

20
30

mA
mA

oC
oc

K/W

1. Device mounted on an epoxy printed-circuit board 40 mm x 40 mm x 1.5 mm; mounting pad for

the drain lead min. 6 cm?.
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N-channel enhancement mode vertical D-MOS transistor BSP1 20

Switching times (see Figs 2 and 3)
Ip =250 mA; Vpp =50V;

- typ. 3 ns
Vgg=0to 10V t
GS on max. 6 ns
4 typ. 15 ns
off max. 20 ns
Vpp =50V 90% Y
INPUT
# 10%
20%
10V
| I l OuUTPUT
a |
D
10%
50Q —
m=pel Hpgn) == === Toff ==
7 7 7288773.1
7288775
Fig.2 Switching time test circuit. Fig.3 Input and output waveforms.
1000 ; . : - MCA363—1 1.0 MCA364
1 1 1 e ol
F—Ves = 10VA~<A—5V —t—-
4V i
Ip /‘, Ip /1’
(maA) / 7 (A) 4
/ /
100 / ., 0.5 /
f /
] /
10 0
4 6 8 10 12 14 0 5 10
Rpson (?) Ves (V)
Fig4 T;j=25 OC; typical values. Fig.5 Tj=25 OC; Vps = 10 V; typical values.
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BSP120

1.0 : ; MCA365
Vgs = 10V~
/’,
Ip s 5V
vV
(6] // 7,/
// /,/
05 A <A
: =
/ /
& .
4 3V
0
0 5 10
Vps (V)
Fig.6 Tj=25 OC; typical values.
3 7294047
k
25 A
2
Y
/ A
1,5 //
1
]
/
05
-50 0 50 0 150
Tj (oe)

: _RpsonatTj | :
Fig.8 k Rbson 3t 25 0C at 250 mA/10 V;

typical values.
MCA362

120

c
(pF)

80

. \ Ciss
<
. 1 Coss |
=5 Crss
0
0 10
Vps (V)

MCA354

0.4 N

N

<
5 N
0 100 200
Tq (°C)

Fig.7 Power derating curve.

112 7294046
K
ol |
\
1,0
09
N

0,8

N
0,7

—-50 0 50

0 150
Tj (°C)

0.0 k=VGs(th) atT| . ;
Fig.9 k VGSith) 3t 25 °C VGS(th) at 1 mA;

typical values.

Fig.10 T;=2509C; Vgg = 0;
f=1 MHz; typical values.
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BSP121

N-CHANNEL ENHANCEMENT MODE
VERTICAL D-MOS TRANSISTOR

N-channel enhancement mode vertical D-MOS transistor in a miniature SOT223 envelope and designed
for use as a line current interrupter in telephone sets and for application in relay, high-speed and

line-transformer drivers.

Features

® Direct interface to C-MOS, TTL, etc.
® High-speed switching
® No secondary breakdown

QUICK REFERENCE DATA

Drain source voltage
Gate-source voltage (open drain)
Drain current (DC)

Total power dissipation up to
Tamb =25 oC
Drain-source on-resistance
Ip =400 mA; Vgs =10V

Transfer admittance
Ip =400 mA; Vps =25V

Vps max. 200 Vv
tVGso max. 20V
Ip max 350 mA
Piot max. 1.5 W
typ. 45 Q

RDs(on) max. 6.0 Q

Yl min. 200 mS

typ. 350 mS
MECHANICAL DATA Dimensions in mm
Fig.1 SOT223. ;
Marking code
Pinning: 6.7 BSP121
= 0.32 6.3
s 024 -
3 =source // 29 l =Jo0.2 W[A]
4 =drain
‘
ﬁ
0.10 T
g e 37 7.3
=4 33 67
. 0
g t r]neax k //*130 g — l
o A ‘
MBB073 s 1 2 | 3
i i 1
1.70 l\,,‘n"az 1.05 | oso_||
“max 0.85 ‘_@ 0.60 B
(4x)
‘— 7225065
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BSP121

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Drain-source voltage
Gate-source voltage (open drain)
Drain current (DC)

Drain current (peak)

Total power dissipation up to
Tamb =25 °C (note 1)

Storage temperature range
Junction temperature

THERMAL RESISTANCE
From junction to ambient (note 1)

CHARACTERISTICS

Tj =25 OC unless otherwise specified

Drain-source breakdown voltage
Ip=10uA; VGgs=0

Drain-source leakage current
Vps=160V;VGs =0
Vps= 60V;Vgs =0

Gate-source leakage current
tVGs=20V;Vps=0

Gate threshold voltage
Ip=1mA;Vps=VGsS

Drain-source on-resistance
Ip =400 mA;Vgs =10V

Transfer admittance
Ip=400mA;Vps =25V

Input capacitance at f = 1 MHz
Vps=25V;Vgs=0

Output capacitance at f = 1 MHz
Vps=25V;Vgs=0

Feedback capacitance at f = 1 MHz
Vps=25V;Vgs=0

Note

VDS
+VGSo

V(BR)DSS

IDSs
IDSS

tIGSs

VGS(th)

RpS(cn)

|st|

Ciss

Coss

Crss

max. 200
max. 20
max. 350
max. 1.2
max. 1.6

—65 to +150
max. 150
= 83.3
min. 200
max. 1.0
max. 200
max. 100
min. 0.8
max. 2.8
typ. 4.5
max. 6.0
min. 200
typ. 350
typ. 45
max. 60
typ. 15
max. 25
typ. 3.5
max. 10

uA
nA

nA

1. Device mounted on an epoxy printed-circuit board 40 mm x 40 mm x 1.5 mm; mounting pad for

the drain lead min. 6 cm?.
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N-channel enhancement mode vertical D-MOS transistor BSP1 21

Switching times (see Figs 2 and 3)

= . = . - typ. 5 ns
Ip=250mA;Vpp=50V;Vgs=0to 10V ton ) 10 ns
typ. 15 ns
toff max. 20 ns
Vpp =50V
e 90%
INPUT
F10%
10V 920%
0 _.I—I_ l OUTPUT
b
500 10%
4 7 7288773.1 —>. fhogy € Tl gif e
7288775
Fig.2 Switching time test circuit Fig.3 Input and output waveforms.
20 MCA354~1 2000 MCB329
Ptot Ip L l
W) (mA) Ves=10v. b7
1.6 1600 <
X /] 6V
\\ 7 "’.——
1.2 1200 48
N '/ 5V
A
0.8 \\ 800 '/
4v
0.4 400
N 3v
0 N 0
0 100 200 0 5 10 15 20 25
Tamb (°C) Vps (V)
Fig.4 Power derating curve. Fig.5 Output characteristic;

Tj=25 OC; typical value.
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BSP121

MCB328

1600
— F -
Ip =,
(mA) ) 74
1200
800 ///
y
400 /
0
0 2 4 8 10
Vgs (V)

Fig.6 Transfer characteristic;
Vps=10V; Tj = 25 OC; typical values.

MCB332

104
Ip
(ma)
P Ves=10V
103 A | |
= 1 1 4V3
i —
Pl
/
102
10
4 6 8 10 12 14

RDS(on) (2)

Fig.8 T;j =25 OC; typical values.

MCB327
160

(pF)
120

)
\

N
\\ Ciss
40 H—N T
— Coss
1
b Crss
0 T
0 5 10 15 20 25
Vps (V)

Fig.7 Capacitance as a function of
drain-source voltage; Vgg = 0;
f=1MHz;T;=25 OC; typical values.

MCB330
1.4
k
1.2
\
1.0
~
~
0.8 ~J
0.6
-50 0 50 100 150
Tj (°C)
. VGs(th) at Tj
Fig9 k = G 2 1 vesien)

VGs(th) at 26 oc’
at 1 mA; typical values.
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N-channel enhancement mode vertical D-MOS transistor BSP121

MCB331
2.8

2.4

2.0 /

0.8
i

0.4
=50 0 50 100 150
T (°C)

Rps(on) at Tj
Rps(on) at 25 °C
typical values.

Fiy.10 k = ;at 400 mA/10V;
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BSP126

N-CHANNEL ENHANCEMENT MODE VERTICAL
D-MOS TRANSISTOR

N-channel enhancement mode vertical D-MOS transistor in a miniature SOT223 envelope and designed
for use as a line interrupter in telephone sets and for application in relay, high-speed and
line-transformer drivers.

Features

® Direct interface to C-MOS, TTL, etc.
® High-speed switching.
® No secondary breakdown.

QUICK REFERENCE DATA

Drain-source voltage Vps max. 250 V
Drain current (DC) Ip max. 350 mA
Total power dissipation up to Tamp = 25 °C Piot max. 1.5 W
Drain-source on-resistance
= . = typ. 5.0
Ip=300mA;Vgg=10V RDS(on) 5 70 Q
Gate-source threshold voltage VGSs(th) max. 2V
MECHANICAL DATA Dimensions in mm Marking code
Fig.1 SOT223. BSP126
Pinning - g;
1=gate 0.24 3.1
2= drain b s I [=[o2 @[A]
3 = source
4 = drain 4
d L o0 1
3 i 37 73
x 33 6.7
g ] 1 o /
= mgx o )130 l

MBB073 S ‘ f )
1 2 i3

1.70 \,‘°° 05 I | o
L oullerma 100 ]«@*‘ 8.28+‘ Bl Gle]

(4x)

7225065
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BSP126

max.
max.
max.
max.

max.

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)
Drain-source voltage Vps
Gate-source voltage (open drain) *VGso

Drain current (DC) Ip

Drain current (peak) Ipm

Total power dissipation up to Tgmp = 25 °C (note 1) Ptot

Storage temperature range Tstg

Junction temperature Tj‘

THERMAL RESISTANCE
From junction to ambient (note 1) Rthj-a

CHARACTERISTICS
Tj=25 OC unless otherwise specified

Drain-source breakdown voltage

Ip=10uA;Vgs=0 V(BR)DSS
Drain-source leakage current

Vps=200V;Vgg=0 IDss
Gate-source leakage current

tVgg=20V;Vps=0 tlges
Gate threshold voltage

Ip=1mA;Vps=Vas VGsi(th)
Drain-source on-resistance

|D=300 mA,‘VGs= 0V RDS(OH)

Ip=20mA;Vgg =24V RDS(on)
Transfer admittance

Ip=300mA;Vpg =25V [Y¢gl
Input capacitance at f = 1 MHz;

Vps=25V;Vgs=0 Ciss
Qutput capacitance at f = 1 MHz;

Vps=25V;Vgs=0 Coss
Feedback capacitance at f = 1 MHz;

Vps=25V;Vgs=0 Crss
Note

min.

max.

max.

min.
max.

typ.

max.
max.

min.

typ.

typ.

max.

typ.

max.

typ.

max.

250

20

350

1:2

1.5

—65 to + 150
150

83.3

250

1.0

100

0.8
2.0

5.0
7.0
10

200
400

65
90

20
30

15

\Y
Vv
mA
A
W
oc
oc

K/W

uA

nA

VDPY <<

1. Device mounted on an epoxy printed-circuit board 40 mm x 40 mm x 1.5 mm; mounting pad for

the drain lead min. 6 cm?.
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N-channel enhancement mode vertical D-MOS transistor BSP1 26

Switching times (see Figs 2 and 3)
Ip=250mA;Vpp =50V;

typ. 5 ns
Vgg=0to 10V t
GS on max. 10 ns
2 typ. 20 ns
off max. 30 ns
Vpp =50V 90%
INPUT
F10%
90%
wv_’—l_ l OUTPUT
g I
D 10%
50Q
=} tgpn = = Rgg e
7 7 7288773.1 7288775
Fig.2 Switching time test circuit. Fig.3 Input and output waveforms.
20 MCA354-1 2000 MCB360
Ptot Ip
(W) (mA)
1.6 1600 Vgs =10V P2
N 6V = |7
N # | -
1.2 N 1200 S O e
N Pz =
N /, %
4V
0.8 \\ 800 N
- Ve
y, #a
0.4 \ 400 3vi—|
2V
0 N 0
0 100 200 0 3 4 6 8 1
Tamb (oc) Vps (4%}
Fig.4 Power derating curve. Fig.5 Output characteristics; Tj =25 0¢C;

typical values.
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BSP126

MCB355
2000

(mA)

1600 e

1200
/

800 /
/

400

0 2 4 6 8 10
Ves (V)

Fig.6 Transfer characteristic; Vpg=10V;
Tj=25 OC; typical value.

MCB357

2.8
k
2.4 /‘
Ip=300ma f
20 Ves =10V
y
1.6 // ,/
///
Ip=20mA
1.2 ,/ VD _ —
Gs =24V
0.8 s
./‘
/
0.4
-50 0 50 100 150
Tj (°c)

Fig8 k= DS(om &t Tj
RDS(on) at 25 °C

typical values.

MCB356

104
Ip
(mA)
Vegs=10V| SV
103 L 4V
£
¥ 8 -
1 3v]
102
10
4 8 12 16

Rps(on) (2)

Fig.7 On-resistance as a function of drain
current; Tj = 25 OC; typical values.

MCB359

1.2
k \
1.0
0.8
0.6
-50 0 50 100 150
Tj (°c)
v & Ti
Fig.9 k = -GS(th) & '

VGs(th) at 25 C
VGs(th) at 1 mA; typical values.

958 April 1991



N-channel enhancement mode vertical D-MOS transistor

BSP126

MCB358

200
c
(pF)
160
120
80 \‘\ Ciss
N
40
\ M —t— Coss
3 ——
CFSS
o 1
0 5 10 15 20 25
Vps (V)

Fig.10 Capacitances as a function of
drain-source voltage; Vgg = 0; f = 1 MHz;
Tj=25 OC; typical values.

April 1991
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J L BSP205

P-CHANNEL ENHANCEMENT MODE
VERTICAL D-MOS TRANSISTOR

P-channel enhancement mode vertical D-MOS transistor in a miniature SOT223 envelope and intended
for use in relay, high-speed and line-transformer drivers.

Features

® Very low rpg(on)

® Direct interface to C-MOS, TTL, etc.
@ High-speed switching

® No secondary breakdown

QUICK REFERENCE DATA

Drain-source voltage -Vps max. 60 V
Drain current (DC) -Ip max. 275 mA
Drain-source ON-resistance
—Ilp =200 mA; -Vgs =10V rDS(on) max. 10 Q
Gate threshold voltage —VGSs(th) max. 35V
MECHANICAL DATA Dimensions in mm Marking code
Fig.1 SOT223. BSP205
¥ 170
Pinning: 1.45
1= gate b
2 =drain 0.73
3 = source 0.67
4 =drain - 6.7
; 6.3
0.24 e
- ¥ e
2.9 [=[0.2@][A]

d——' 7/\

|
9 i
el
S
0.10
v "
16° o
maxr ’13
10°
1.80, | \ o max

-
max

a7 73
33 6.7

——

0.85 (@x)
MSA035

[
1'05—> \4——»[ 0'80—> ’ E;Yd]ﬂ
: |
I

April 1991
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BSP205

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Drain-source voltage

Gate-source voltage (open drain)

Drain current (DC)

Drain current (peak)

Total power dissipation up to Tamp = 25 °C (note 1)
Storage temperature range

Junction temperature

THERMAL RESISTANCE
From junction to ambient (note 1)

CHARACTERISTICS

Tj=25 OC unless otherwise specified

Drain-source breakdown voltage
—Ip=10pA;Vgs=0

Drain-source leakage current
—Vps=48V;Vgg=0

Gate-source leakage current
tVgg=20V;Vps=0

Gate threshold voltage
—Ip=1mA;Vps=Vags

Drain-source ON-resistance
—Ip =200 mA; -Vgs =10V

Transfer admittance
—Ilp =200 mA; -Vpg =15V

Input capacitance at f = 1 MHz;
—Vpg=10V;Vgg=0

Output capacitance at f = 1 MHz;
—Vpg=10V;Vgg=0

Feedback capacitance at f = 1 MHz;
—-Vps=10V;VGgg =0

Switching times (see Figs 2 and 3)

—lp =200 mA; -Vpp =50 V;
-Vgs=0to 10V

Note

-Vps
tVGso
=] D
—Ipm
Ptot
Tstg

Tj

Rth j-a

—V(BR)DSS
—Ipss
£lGss
—VGS(th)
'DS(on)

|st|

COSS

CI’SS

ton

toff

max. 60
max. 20
max. 275
max. 550
max. 1.5
—65 to + 150
max. 150
= 83.3
min. 60
max. 1.0
max. 100
min. 1.5
max. 35
typ. 7.5
max. 10
min. 60
typ. 125
typ. 30
max. 45
typ. 20
max. 30
typ. 5
max. 10
typ. 3
max. 6
typ. 10
max. 15

mA
mA

oC
oC

K/W

nA

nA

Q
Q

ns
ns
ns
ns

1. Device mounted on an epoxy printed-circuit board 40 mm x 40 mm x 1.5 mm; mounting pad for

the drain lead min. 6 cm?.
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P-channel enhancement mode vertical D-MOS transistor BSP205

~Vpp =50V ~—Nit%
INPUT
90% 4
10%
b
0 —u- 1 OUTPUT
10V KGE 00%
—»l ton le— — toff |e—
4 7 7294272.1
7294273
Fig.2 Switching time test circuit. Fig.3 Input and output waveforms.
291
1000 { _{ : 7226 0.8 7221843
—Vgg =10V s
==
| (A)
-lp = 7.5 \/I - L -
(mA) 7 — ‘ .7
/ 1 6V /'
/7 /| A0 //
100 1 £ ya = 0.4
1 e e 4.5 VA
| /
I =7
| I /
0.2 /
V
10 L 0
6 8 10 12 14 16 18 0 5 10
=V V)
GS
Rps (on) @
Fig.4 ON-resistance as a function of Fig.5 Transfer characteristics;
drain current; TJ- = 25 OC; typical values. —Vps= 10V;Tj =250C; typical values.
0.8 7226288 2.0 MCA354—1
-lp Ptot
(A) w)
1.6
06 ~Vgg = 10 VE= \
i N
7 7.5V =4 1.2
/| N
0 AT =
/// Iev 0.8 5
1
0.2 //// 5V
T ! 0.4 N
// 4.5V, \
N
0 0 \
0 5 Ve V) 10 0 100 200
DS Tamb (°C)
Fig.6 Output characteristics; Fig.7 Power derating curve.

Tj=25 OC,; typical values.
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BSP205

3 MCA369 12 MCA368
k k
25 1.1
2 1.0
W N
™~
15 0.9 =g
// \‘
e
1 0.8
f/
0.5 0.7
-50 0 50 100 150 -50 0 50 100 150
Tj(°C) Tj (°C)
r atTj . —VGS(th) at Tj
Figg k=8N ™ i o sooma/—tov;  Fig9 k= o,
rDS(on) at 256 °C —VGS(th) at 25 °C
typical values. —VGs(th) at —1 mA; typical values.
MCAB48
80
c
(pF)
60 \

ol

N T —1Ciss
20
" [ e Coss
0 i — Crss
0 -10 -20 =30
Vps (V)

Fig.10 Tj =250C; Vgg = 0; f = 1 MHz; typical values.
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J L BSP206

P-CHANNEL ENHANCEMENT MODE
VERTICAL D-MOS TRANSISTOR

P-channel enhancement mode vertical D-MOS transistor in a miniature SOT223 envelope and intended
for use in relay, high-speed and line-transformer drivers.

Features

® Very low rpg(on)

® Direct interface to C-MOS, TTL, etc.

® High-speed switching
® No secondary breakdown

QUICK REFERENCE DATA

Drain-source voltage -Vps max. 60 V
Drain current (DC) —-Ip max. 350 mA
Drain-source ON-resistance
—lp =200 mA; -Vgs =10V 'DS(on) max. 6 Q2
Gate threshold voltage -VGSs(th) max 35 V
MECHANICAL DATA Dimensions in mm Marking code
Fig.1 SOT223. ! BSP206
v 170
Pinning: 1.45
1 = gate s b
2 =drain 0.73
3 = source 0.67
4 = drain _— 6.7 _—
: 6.3
0.24 B
d -— T —
7/\ 29 =[5Z8IA
v 7
9 o [?
MBB115 S 0.10
—t | |-
s 37 73
33 6.7
1602 )‘130 ! | |
max .-1—
* ’ 1 1 1
1 2 I 3
100 1 1 1
1.80
eV g e 3 | e
| | MSA035

965
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BSP206

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Drain-source voltage
Gate-source voltage (open drain)
Drain current (DC)

Drain current (peak)

Total power dissipation up to Tamp = 25 °C (note 1)

Storage temperature range

Junction temperature

THERMAL RESISTANCE
From junction to ambient (note 1)

CHARACTERISTICS
Tj=25 OC unless otherwise specified

Drain-source breakdown voltage
—Ilp=10uA;Vgs=0

Drain-source leakage current
—Vps=48V;Vgg=0

Gate-source leakage current
tVgs=20V;Vpg=0

Gate threshold voltage
—Ilp=1mA;Vps =Vags

Drain-source ON-resistance
—Ip=200mA; -Vgg=10V

Transfer admittance
—Ilp=200mA; -Vpg =15V

Input capacitance at f = 1 MHz;
—-Vps=10V;Vgg=0

Output capacitance at f = 1 MHz;
~Vps = 10V;Vgs=0

Feedback capacitance at f = 1 MHz;
—=Vps=10V;Vgg=0

Switching times (see Figs 2 and 3)

—Ip=200mA; -Vpp =50 V;
-Vgs=0to 10V

Note

=Vps
tVGso
] D
—Ipm
Ptot
Tstg

Tj

Rthj-a

—V(BR)DSS
—Ipss

tlgss

—VGS(th)

'DS(on)

|st|

Coss

Crss

ton

toff

max. 60
max. 20
max. 350
max. 700
max. 1.5
—65 to + 150
max. 150
= 83.3
min. 60
max. 1.0
max. 100
min. 1.5
max. 35
typ. 4.5
max. 6
min. 100
typ. 200
typ. b5
max. 70
typ. 30
max. 45
typ. 8
max. 12
typ. 4
max. 8
typ. 15
max. 25

mA
mA

oC
oc

K/W

mS

pF

pF
pF

ns
ns
ns
ns

1. Device mounted on an epoxy printed-circuit board 40 mm x 40 mm x 1.5 mm; mounting pad for

the drain lead min. 6 cm?.
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BSP206

P-channel enhancement mode vertical D-MOS transistor
-Vpp =50V Y 10%
INPUT
90% A
10%
b
0 U T OUTPUT
=10V
509 g0%
—> ton |le— —> toff |e—
7 4 7294272.1 7294273
Fig.2 Switching time test circuit. Fig.3 Input and output waveforms.
— : 7226290 - 7226287
F-Vas =10 V. = )
/ Y, |
-~
) i LA e
- Bl =
D / / BV D a4
(mA) (A) 2
4
-
2vad 7
100 Y 0.5
1 I a
1 J1
I ".5 Vv /
| 7
11/
[
10 0 /
4 6 8 10 12 14 16 0 5 10
-V, Vv
Rps (on) @ es
Fig.5 Transfer characteristics;

—Vps=10V;Tj=2509C; typical values.

Fig.4 ON-resistance as a function of
drain current; Tj=25 OC; typical values.
i 7226289 2.0 Ll
Ptot
W)
Vg =10 V_d==—"] 1.6
-Ip GS -
(A) B 7,5‘[v \\
/
/,/ 1.2 \\
/ / 6V N
0.5
// N
0.8
/// 5V
A SRS 0.4 N
N
0 0 N
o - 5 ~Vps V) 10 0 1og Tamb (°C) a
am
Fig.6 Output characteristics; Fig.7 Power derating curve.
Tj =25 0C; typical values.
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BSP206

3 MCA366 1.2 MCA367
k k
25 11
2 1.0
L I~
15 I
0.9 \
N
// ~
1 0.8
A
05 0.7
-50 0 50 00 150 -50 0 50 100 150
Tj (°C) Tj (°C)
r at T; =V atT;
Fig.8 k= DSton) & ] . ot _200 mA/—10V; Fig9 k= “VGSlh) > 5 _,
'DS(on) at 25 °C —V@Gs(th)at 25 °C
typical values. —VGs(th) at —1 mA; typical values.

MCAB49

120

(pF) |

BO\

\ \ Ciss
40
Coss
0 Crss
0 -10 -20 =30
Vps(V)

Fig.10 Tj =250C; Vgs = 0; f = 1 MHz; typical values.
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Philips Components

Data sheet B S P220
status Product specification P_channel enhancement mode
ety offonee, JeIE vertical D-MOS transistor

FEATURES QUICK REFERENCE DATA
o Low Rpgon) SYMBOL PARAMETER CONDITIONS | MAX. | UNIT
« Direct interface to C-MOS, TTL, —Vps drain-source voltage 200 |V
etc. -l drain current DC value 225 |mA
* High-speed switching B drain-source on-resistance | -l = 200 mA 12 |Q
» No secondary breakdown. ~Vgs=10V
—Vasin) gate-source threshold 2.8 \"
DESCRIPTION e
P-channel enhancement mode
vertical D-MOS transistor in a PIN CONFIGURATION

miniature SOT223 envelope and
intended for use in relay, high-speed

and line transformer drivers. 4
d
PINNING - SOT223 =
PIN DESCRIPTION ; !.
1 gate -
2 drain MBBI115-1 S
3 source
. 1 2 3
4 drain —
Top view MsBoo2

Fig.1 Simplified outline and symbol.
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Philips Components Product specification

P-channel enhancement mode
vertical D-MOS transistor BSP220

LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
-Vps drain-source voltage - 200 \%
*Vaso gate-source voltage open drain - 20 \'

-Ip drain current DC value - 225 mA
—lom drain current peak value - 600 mA

P total power dissipation upto T =25°C - 15 W

(note 1)

Teg storage temperature range —65 150 °C

T junction temperature - 150 °C
Note

1. Device mounted on an epoxy printed-circuit board 40 x 40 x 1.5 mm; mounting pad for the drain lead minimum
6 cm2.

THERMAL RESISTANCE
SYMBOL PARAMETER VALUE | UNIT
Rin ja from junction to ambient 83.3 KW
(note 1)
Note

1. Device mounted on an epoxy printed-circuit board 40 x 40 x 1.5 mm;
mounting pad for the drain lead minimum 6 cm?2.
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Philips Components Product specification

P-channel enhancement mode

. . BSP220
vertical D-MOS transistor
CHARACTERISTICS
T, = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. [ MAX.| UNIT
~Vgripss drain-source breakdown voltage —lp =10 pA 200 |- - \
Ves=0
~lpss drain-source leakage current -Vps =160V - - i HA
Ves =0
*lass gate-source leakage current Ve =20V - - 100 |nA
Vos=0
~Vasun) gate-source threshold voltage —lp=1mA 08 |- 28 |V
Vas = Vos
Ros(on) drain-source on-resistance —lp =200 mA = 10 12 Q
Vg =10V
[Vl transfer admittance —lp =200 mA 100 [200 |- mS
—Vps =25V
Cis input capacitance ~Vps =25V - 65 90 pF
Vgs=0
f=1MHz
Coss output capacitance —Vpg=25V - 20 30 pF
Vas=0
f=1MHz
Crs feedback capacitance —Vps=25V - 6 15 pF
Ves =0
f=1MHz
Switching times (see Figs 2 and 3)
ks, turn-on time —lp =250 mA - 5 20 ns
—Vpp =50V
—Vgg=0t0 10V
to turn-off time —lp =250 mA - 20 30 ns
~Vpp =50V
~Vgs=0to 10V
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Philips Components

Product specification

P-channel enhancement mode

g » BSP220
vertical D-MOS transistor
~Vpp =50V Yo%
INPUT
90%
] 0%
o
0 1 OUTPUT
—IOV_U_ 5080 90%
—»! ton |le— —> toff |l
4 7 7294272.1 7294273

Fig.2 Switching time test circuit.

Fig.3 Input and output waveforms.

MCA354~-1

0.8

0.4

AN

N

0 100

Tamb (°C)

Fig.4 Power derating curve.

MCB145

1000 —r—
-Ip /"VGS =10V
(mA) i Jo—tr—m8V
800 e
.4
— 7
/I ¢
600
) / I ——
/ 4
400 /
4vi—|
200
3V
0
0 5 10 15 20 25
-Vos (V)

Fig.5 Typical output characteristics; T, = 25 °C.
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Philips Components

Product specification

P-channel enhancement mode BSP220
vertical D-MOS transistor
1000 AL 103 e e
-1 L~ A T n = i
(mAD) y o e 5v—
800 e < [ 1[
P (mA) / g— 4v—
600 £
/ 102 7
- f
|
I
200 / I
00 2 4 6 8 10 108 12 16 20 24 28
-Ves (V) RDS(on) (2)

Fig.6 Typical transfer characteristic;
~Vps =10V; T;= 25 °C.

Fig.7 Typical on-resistance as a function of
drain current; T, = 25 °C.

MCB142

160
(o}
(pF) \
120 \
80
\ 1 Ciss
40
\\\ Coss
" Cr'ss
0 I
0 5 10 15 20 25

-Vps (V)

Fig.8 Typical capacitances as a function of
drain-source voltage; Vg = 0; f = 1 MHz;
T,=25°C.

MCB737

25
k
A
2.0 v
//
1.5 v
e
WP
1.0
A
7
0.5
-50 0 50 0 150
Tj (°C)

Fig.9 Temperature coefficent of drain-source
: 5 HDS(om atT, e
on-resistance; k= Rosan 125 °C

Ros(en at ~200 MA/~10 V.

typical
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Philips Components

Product specification

P-channel enhancement mode
vertical D-MOS transistor

BSP220

MCB738

0.9

0.8

0.7
=50 0 50 100 150
T; (°C)

Fig.10 Temperature coefficient of gate-source

V, atT
5 et GS(th) ; .
threshold voltage; k Vosum al 25 °C' typical

~Vgsm at =1 mA.
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Philips Components Product specification

P-channel enhancement mode
vertical D-MOS transistor BSP220

PACKAGE OUTLINE

(4x)

0.73
0.67
6.7
0.32 6.3
0.24 51
e S o
7/\ 29 E[020[A]
2
- !
' a7 W3
33 6.7
160'\ )’130 | L | 1
max =T -
Q } ] 1 1
1 2 | 3
10° i ] ]
1.80_ | \ #” max 1.05 ’ 0.80 | 7
~max 0,85_> .= _'| 0.60_> ! [$]0.1 @[ 8B]
|

MSA035

Dimensions in mm.
Marking code: BSP220.

Fig.11 SOT223.
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Philips Components

Data sheet

status

Product specification

date of issue | November 1990

FEATURES

* Low Rpgien
¢ Direct interface to C-MOS, TTL,

etc.

¢ High-speed switching
* No secondary breakdown.

DESCRIPTION

P-channel enhancement mode
vertical D-MOS transistor in a
miniature SOT223 envelope,
intended for use in relay, high-speed
and line transformer drivers.

PINNING - SOT223

BSP225

P-channel enhancement mode
vertical D-MOS transistor

QUICK REFERENCE DATA

PIN DESCRIPTION
1 gate
2 drain
3 source
4 drain

9

Top view

2 3

MSB002

Fig.1 Simplified outline and symbol.

SYMBOL PARAMETER CONDITIONS | MAX. | UNIT
Vs drain-source voltage 250 \
-lp drain current DC value 225 mA
Ros(on) drain-source on-resistance -lp=200mA |15 Q
~Ves =10V
~Vasun gate-source threshold voltage |-Ip=1mA 2.8 \
Vas = Vos
PIN CONFIGURATION
4
d
9
MBB074-1 S

977




PhiIipS Components Product specification

P-channel enhancement mode
vertical D-MOS transistor BSP225

LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
—Vos drain-source voltage - 250 \
*Vaso gate-source voltage open drain - 20 \
-lp drain current DC value - 225 mA
~lom drain current peak value = 600 mA
Pt total power dissipation upto T, =25°C - 1.5 W

(note 1)
Tug storage temperature range -65 150 °C
T junction temperature - 150 °C
Note

1. Device mounted on an epoxy printed-circuit board, 40 x 40 x 1.5 mm, mounting pad for the drain lead minimum
6 cm2.

THERMAL RESISTANCE
SYMBOL PARAMETER VALUE UNIT
R ja from junction to ambient 83.3 K/W
(note 1)
Note

1. Device mounted on an epoxy printed-circuit board, 40 x 40 x 1.5 mm,
mounting pad for the drain lead minimum 6 cm?2,
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Philips Components

Product specification

P-channel enhancement mode

: . BSP225
vertical D-MOS transistor
CHARACTERISTICS
T, = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. | UNIT
-V gripss drain-source breakdown voltage —-lp=10 pA 250 - - \'
Vgs=0
~lpss drain-source leakage current -Vps =200 V - - 1 HA
Vos=0
*lass gate-source leakage current Vps=0 - - 100 nA
+Ves=20V
—Vasin gate-source threshold voltage -lp=1mA 0.8 - 2.8 \
Vas = Vos
Roson) drain-source on-resistance -lp =200 mA - 10 15 Q
~Vgs=10V
Iyl transfer admittance —lp =200 mA 100 200 - mS
-Vpg=25V
Cis input capacitance ~Vps =25V - 65 90 pF
~Vas =0
f=1MHz
Coss output capacitance -Vpg=25V - 20 30 pF
~Vas=0
f=1MHz
Cis feedback capacitance -Vps=25V - 6 15 pF
—Ves=0
f=1MHz
Switching times (see Figs 2 and 3)
Y% turn-on time —lp =250 mA - 5 10 ns
~Vpp =50V
-Vgg=0to 10V
o turn-off time -lp =250 mA - 20 30 ns
~Vpp =50V
~Vgs=0to 10V
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Philips Components

Product specification

P-channel enhancement mode

. . BSP225
vertical D-MOS transistor
—Vpp =50V 5%
INPUT
90%
== 0%
Ip
0 1 OuTPUT
500 90%
—» tgn |le— —> toff |e—
4 7 72942721

Fig.2 Switching time test circuit.

7294273

Fig.3 Input and output waveforms.

MCA354—1

0.8

0.4

AN

0 100 200
Tomb (°C)

Fig.4 Power derating curve.

MCB145

1000 —
-Ip /-Vgs =10V
(mA) 7 L&V

800 wadn

l, 7
/A
- /7 sV

400 //

4 vi—]
200
3V
0
0 5 10 15 20 25
=Vps (V)

Fig.5 Typical output characteristics; T; = 25 °C.
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Philips Components Product specification

P-channel enhancement mode

. - BSP225
vertical D-MOS transistor
1000 MCB:Sf4 103 1' } } MCB: 441
= L-1" 27 = I
(mE) /' Ir Yes=aoN L e
800 v a4 -Ip f {
{ (ma) 4v—]
,’ / I/
600 £ /
/ 102 £
1
400 ]
i
|
200 / ’
0 10 I
0 2 4 6 8 10 8 12 16 20 24 28
-Ves (V) RpS(on) (@)

Fig.7 Typical on-resistance as a function of

Fig.6 Typical transfer characteristic;
drain current; T, = 25 °C; Rpggq = f(lp).

~Vps=10V; T;=25 °C.

160 MCB142 25
c k
(pF) \ " P
0 v
120 Y - P
\ " 4
80 LI L~
\ ~—1——_| Ciss
1 1.0
2 A
40 P
\\\ Coss ois
~— | Cres
i
00 5 10 15 25 ’% o 50 100 150
Tj (°C)

20
=Vps (V)

Fig.9 Temperature coefficient of drain-source

i i i i R, atT,
Fig.8 Typical capacitances as a function of ™ psom @t T; typical Rosen

drain-source voltage; Vgg = 0; f = 1 MHz;
T,=25°C.

Roson 8125 °C'
at-200 mA/-10 V.

November 1990
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Philips Components

Product specification

P-channel enhancement mode
vertical D-MOS transistor

BSP225

MCB738

K ™~
~
1.0
\
~
0.9
\\
0.8
0.7
-50 [ 50 100 150
Tj (°C)

Fig.10 Temperature coefficient of gate-source

-V, atT.
h I s GSith : .
threshold voltage; k= ——="——L~ Voam @125 °C' typical

Vasan at =1 mA.
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Philips Components

Product specification

P-channel enhancement mode
vertical D-MOS transistor

BSP225

PACKAGE OUTLINE
i
V 170
éQ:Q:jg%— 1.45
bt
0.73
0.67
6.7
0.32 6.3
0.24 3.1 -
7/\ T 29 E020IA
4
lL_0.10 T
e 37 73
33 67
160'\ )330 i? | l
max -—I—u
* ’ 1 1 1
Ul
1.80 /r:\g: 1.05 i io.eo i B0
max™ 085 I'__’ oo | =@l OlB)
|

Dimensions in mm.
Marking code: BSP225.

P ; N——

Fig.11 SOT223.

(4x)

MSA035

November 1990
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BSR12

SILICON LOW-POWER SWITCHING TRANSISTORS

P-N-P silicon transistor in a microminiature plastic envelope. It is intended for high-speed, saturated
switching applications for industrial service in thick and thin-film circuits.

QUICK REFERENCE DATA

Collector-base voltage (open emitter)

Collector-emitter voltage (open base)

Collector current (peak value)

Total power dissipation up to Tamp = 25 oC

Junction temperature

D.C. current gain
-lc=10mA; -Veg=1V
-lc=50mA;-Vcg=1V

Transition frequency at f = 500 MHz

-lg=50mA; -Vcg=10V
Turn-off time

-lcon =30 mA; —IBon = +IBoff = 3,0 MA

-Vegp max. 15V
-Vcep max. 15V
-lcm max. 200 mA
Ptot max. 250 mW
Tj max. 150 ©C
hEg > 30

heg 30 to 120

fr > 1,6 GHz
toff < 30 ns

MECHANICAL DATA

Dimensions in mm

Marking code

Fig. 1 SOT-23. 3.0 BSR12 = B5p
2.8
Pinning: " =
1= baje o
. 0.090
2 = emitter e, 075, X = ~ [=]o2@|a]B]
3 = collector 0.60 //\ [—T—‘
- § N
c /{ [ T
0.1 v .
1 () —| |-—
: max e i g
X 10° !
MBBO18 e max ]
7 ! f S
“Q&};’};{ 0-‘*8_8‘1_’ ‘ [$lo1™]A[B] 7296885.1

max

TOP VIEW

Reverse pinning types are available on request.

See also So/dering recommendations.

w (April 1991
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BSR12

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-base voltage (open emitter) -VcBo max. 15V
Collector-emitter voltage (open base) -VCEO max. 15 V
Emitter-base voltage (open collector) -VEBO max. 3V
Collector current (d.c.) —Ic max. 100 mA
Collector current (peak value) —lcm max. 200 mA
Total power dissipation up to Tamp = 25 °C Ptot max. 250 mW
Storage temperature Tstg —65 to + 150 °C
Junction temperature Tj max. 150 °C

THERMAL RESISTANCE
From junction to ambient* Rth j-a = 500 K/W

CHARACTERISTICS
Tamb = 25 °C unless otherwise specified
Collector cut-off current

lg=0;-Vgg=10V —lcBO < 50 nA
lg=0;-Vcg=10V; Tamp =125 °C -IcBO < 5 uA
VBe=0;-Vcg=10V —lces < 50 nA
Breakdown voltages
Ig=0; —Ic =10 uA -V(BR)CBO > 15V
VBg =0; —Ic =10 uA —V(BR)CES > 15 V
Ic=0; —Ig =100 uA —V(BR)EBO > 3V
Collector-emitter sustaining voltage
Ig=0;—Ic=10mA ~VCEOsust > 15 V
Saturation voltages **
i el —VCEsat < 130 mV
L e ~VBEsat 725 t0 920 mV
_ ) _ L typ. 180 mV
—Ic=50mA; —Ig =5 mA VCEsat > e i
—VBEsat 800 to 1150 mV
_ . = —V(CEsat & 450 mV
=g 1l -lg =10 mA ~VBEsat 900 to 1500 mV

* Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm.

** Measured under pulse conditions; tp =300 us; 8 = 0,01.
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Silicon low-power switching transistors

BSR12

D.C. current gain *

-lc = 1mA;-Veg=1V hrg > 30

-lg = 10mA;-Vgg=1V hgg > 30

-lg = 50mA;-Vcg=1V hEg 30to 120

-lg = 50 mA; -Veg = 1V; Tamp = 55 °C hEE o 30

-lc =100mA;-Vecg=1V hgg e 20
Transition frequency at f = 500 MHz

-lc = 50mA; -Veg=10V tr > 1,5 GHz
Collector capacitance

lg=1g=0;-Vep=5V Cc < 4,5 pF
Emitter capacitance

Ic=1c=0;-VEg=0,5V Ce & 6,0 pF
Switching times
Turn-on time ton < 20 ns
Turn-off time toff = 30 ns

Vi
VBB 7260407 -vcc=3v
Fig. 2 Test circuit switching times.
Pulse generator Sampling scope
Pulse duration tp =400ns Rise time tr < 1ns
Rise time tr < 1ns Input impedance Z; =100k
Output impedance  Z, = 50 Q
Vi VBB R1 R2 R3 -Icon | ~'Bon | 'Boff | C
\ Y Q k& k& mA mA mA uF

ton -6,85 0 94 1,0 2,0 30 3,0 — 0,1
toff 11,7 | -985 | 94 1,0 2,0 30 30 30 0,1

* Measured under pulse conditions; t, = 300 us; 6 = 0,01.
p

\ (April 1991
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BSR12

7277667
80
hFE
60
e typ
\
T~
40
20 — 2 3
10 1 10 10 ~lc (mA) 10
Fig. 3 —Vcg =1V; Tamp =25 °C.
600 7277668
—VCEsat
(mV)
400
4
200 4
7
P
27
typ
-l
0 — 5
10 1 10 102 _i (mA) 103

Fig. 4 V(CEsat as a function of Ig at Ic/Ig = 10.
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Silicon low-power switching transistors BSR12

1000 7277669
~VBEsat > o
(mV) A1
/l
=
750 o m—
et}
e s
500
250
. = 2 3
10 1 10 10 ~I¢ (mA) 10
Fig. 5 VBEsat as a function of I at I¢/Ig = 10.
600 7277670.1
—VCEsat
(mV)
400
200
0
0 100 T (°c) 200

Fig. 6 V(CEsat s a function of Tj; typical values.
Upper graph at Ic = 100 mA; Ig = 10 mA. Lower graph at Ic =50 mA and Ig =5 mA.
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BSR13
BSR14

SILICON PLANAR EPITAXIAL TRANSISTORS

N-P-N silicon transistors, in a microminiature plastic envelope intended for switching and linear appli-
cations in thick and thin-film circuits.

QUICK REFERENCE DATA

BSR13 | BSR14
Collector-base voltage (open emitter) VeBO max. 60 7 V
Collector-emitter voltage (open base) VcEO max. 30 40 V
Emitter-base voltage (open collector) VEBO max. 5 6 V
Collector current (d.c.) Ic max. 800 mA
Total power dissipation up to Tymp =25 °C Piot max. 250 mW
Junction temperature Tj max. 150 oC
D.C. current gain
Ic=150mA; Ve =10V hre 100 to 300
Ic=500mA; Vcg =10V hrg > 30 40
Transition frequency at f = 100 MHz
Ic=20mA;Vcg=20V fr > 250 300 MHz
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23.
BSR13=U7p
Pinning: ;g BSR14 = U8p
1 = base - -
2 = emitter 0.150
= 0.090 . —
3 = collector N 0.75 ‘_\ = Emﬂ
0.60 //\
-
c L)
- us
" |l oa ' ; f
b 10 max 14 25
max \ 1.2 max
MBBO12 e e Lo rl\%ox —{
! f 3|
|
<—n1°1x—* 30° 0.&8_8:‘_’ : E 72968851
max
TOP VIEW

Reverse pinning types are available on request.

See also Soldering recommendations.

\ ﬁpril 1991
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BSR13
BSR14

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Emitter-base voltage (open collector)
Collector current (d.c.)
Total power dissipation

up to Tymp = 25 °C
Storage temperature
Junction temperature

THERMAL RESISTANCE

From junction to ambient*

CHARACTERISTICS
Tj= 25 OC unless otherwise specified

Collector cut-off current
Ig=0;Vcg =50V
lIge=0;Vcg=60V
lg=0;Vcg=50V;Tj=1500°C
lge=0; Ve =60V,‘TJ'= 150 °C
VEg=3V;Vgg=60V

Base current
with reverse biased emitter junction
VEg=3V; Vg =60V

Emitter cut-off current
le=0; VEg =3V

Saturation voltages
Ic =150 mA; Ig = 15 mA

Ic =500 mA; Ig =50 mA

*

VcBo
VcEo
VEBO
Ic

Ptot
Tstg
Tj

Rth j-a

lcBO
IcBO
lcBo
IcBO
ICEX

IBEX
IEBO

VCEsat
VBEsat
VBEsat

VCEsat
VBEsat

max.
max.
max.

max.

max.

max.

ANNNANN

A

AN

BSR13 BSR14
60 75
30 40

5 6
800
250
—65 to + 150
150
500

BSR13 BSR14
30 -
= 10
10 -
— 10
- 10
— 20
30 15

400 300

1300 —
- 06to01,2

1600 1000

2600 2000

Device mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm.

=<

mA

mwW
o
o¢

K/W

nA
nA
LA

nA

nA

nA

mV
mV

mV
mV
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Silicon planar epitaxial transistors

BSR13

BSR14

D.C. current gain *

Ilc=0,1TmA; Vcg=10V hre > 35

Ic=1mA;Vcg=10V hgg > 50

Ic=10mA; Vcg =10V hgg > 75

Ic=150mA; Veg =10V hFe 100 to 300

Ic=150mA; Veg=1V hre > 50

Ic=500mA; Vg =10V BSR13; R hgg > 30

Ic =500 mA; Vcg =10V BSR14; R hre > 40
Transition frequency at f = 100 MHz

Ic=20mA; Vcg =20V BSR13; R T > 250 MHz

lc=20mA; Vcg=20V BSR14; R fr > 300 MHz
Collector capacitance at f = 1 MHz

Ig=1g=0;Vecg=10V Ce < 8 pF
h parameters (common emitter) at f= 1 kHz

Ic=1mA; Veg=10V BSR14

input impedance hie 2t08 kQ

reverse voltage transfer ratio hre < 810"

small signal current gain hfe 50 to 300

output admittance hoe 510 35 uS

Ilc=10mA; Ve =10V BSR13

input impedance hie 0,25 to 1,25 k§2

reverse voltage transfer ratio hre < 4.10*

small signal current gain hte 75 to 375

output admittance hoe 2510200 uS

* Measured under pulsed conditions to avoid excessive dissipation; pulse duration t, < 300 ps;

duty factor § < 0,02.

l | April 1991
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BSR13
BSR14

Switching times (between 10% and 90% levels)

Turn-on time switched to Ig = 150 mA (see Fig. 2) BSR14
delay time 14 < 10 ns
rise time ty < 25 ns

Turn-off time switched from Ic = 150 mA (see Fig. 3)
storage time tg < 225 ns
fall time tf < 60 ns

Ve
Vi
————— ———— . S R2
Vo
R1
________ __10% Vi T.U.T.
=) =
==ty tp 7282487
7282485
v
Fig. 2 Waveform and test circuit delay and rise time.
Vi=—051t0+99V;Vcc=30V;R1=619 Q; R2 =200 Q.
Pulse generator: Oscilloscope:
pulse duration tp < 200ns input impedance Z; > 100k
rise time t, < 2ns input capacitance c < 12 pF
duty factor 1) = 2% rise time tr < 5 ns
Vi L Vgg
R2
Vo
R1
0 :
Hime Vi T.U.T.
D1
<
|t to 7282486 Vgg 7282484
Fig. 3 Waveform and test circuit storage and fall time.
Vi=-13,8t0+16,2V;Vcc=30V; -Vgg =3 V; R1=1kQ; R2 =200 .
Pulse generator: Oscilloscope:
fall time ty < 5ns input impedance Zi > 100kQ
pulse time Y = 100 us input capacitance Ci < 12 pF
tp = 500 us rise time t, < 5ns
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BSR15
BSR16

SILICON PLANAR EPITAXIAL TRANSISTORS

P-N-P silicon transistors, in a microminiature plastic envelope, intended for medium power switching
and general purpose amplifier applications in thick and thin-film circuits.

QUICK REFERENCE DATA

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Emitter-base voltage (open collector)
Collector current (d.c.)

Total power dissipation up to Tymp = 25 °C
Junction temperature

D.C. current gain
—lc=500mA; =Vcg =10V
Turn-off switching time
—lcon = 150 mA; —lgon = IBoff = 15 MA
Transition frequency at f = 100 MHz
—lg=50mA; =Vcg =20V

BSR15 | BSR16
-VeBO max. 60 60 \
-VcEOo max. 40 60 \)
—-VEBO max. 5 \)
—lc max. 600 mA
Ptot max. 250 mW
Tj max. 150 oC
hgg > 30 50
toff > 100 ns
I p 200 MHz

MECHANICAL DATA

Dimensions in mm

Marking code

Fig. 1 SOT-23. BSR15=T7p
3.0 BSR16 = T8p
Pinning: 2.8
1= base 0.150 ]
2 = emitter 0.090 e
Sellaty sy 0Ba z EFORR
0.60" /™
| 11
A L
04 ' i
b 10° 1™ max 14 25
e ' 1.2 max
=l \ 10° {
MBBO18 e i 7 max o
3|
1
‘—n'wx_’ 30° 0""8—8_1—’ : BB 72968851
max
TOP VIEW
Reverse pinning types are available on request.
See also Soldering recommendations.
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BSR15
BSR16

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
BSR15 | BSR16

Collector-base voltage (open emitter) -Vego max. 60 60 \
Collector-emitter voltage (open base) —VCEQ mMax. 40 60 \)
Emitter-base voltage (open collector) —-VEBQ max. 5 b \
Collector current (d.c.) ~l¢ max. 600 mA
Power dissipation up to Tamp = 25 °C Piot max. 250 mw
Storage temperature Tstg —65 to +150 oc
Junction temperature Tj max. 150 °c

THERMAL RESISTANCE
From junction to ambient* Rthja = 500 K/W
CHARACTERISTICS

Tj=25 OC unless otherwise specified

Collector cut-off current BSR15 | BSR16

Ig=0;-Vcg=50V —lcgo < 20 10 nA
lIg=0;-Vcg=50V; Tj= 150 °C -lcgo < 20 10 uA
—-VEg=0,5V; -Vcg=30V —lcex < 50 nA
Base current
with reverse biased emitter junction
—Vgg=3V;-Vcg=30V -lgex < 50 nA
Saturation voltages
—lc =150 mA; —Ig = 15 mA —VcEsat < 0,4 Y
—VeEsat < 1.3 Vv
—Ilc =500 mA; —Ig =50 mA —=VCEsat < 1,6 VvV
—VBEsat < 2,6 \%

* Device mounted on a ceramic substrate of 8 mm x 10 mm x 0.7 mm.
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Silicon planar epitaxial transistors BSR15

BSR16

BSR15 | BSR16

D.C. current gain *

—lg= 0,1mA; -Veg=10V hpg > 35 75

—lg= 1mA;=Vgg=10V hpg > 50 100

—lg= 10mA; -V¢gg=10V hgg > 75 100

—lg=150 mA; =Vcg =10V hEg 100 to 300

—lc=500mA; -Vgg =10V hpp > 30 50
Transition frequency at f = 100 MHz

—lgc= 50mA; -Vcg=20V; Tgmp =25 °C fr £ 200 MHz
Collector capacitance at f = 1 MHz

lg=1g=0;-Vgg=10V Ce & 8 pF
Emitter capacitance at f = 1 MHz

lc=1c=0;,-Vgg=2V Ce < 30 pF
Switching times (between 10% and 90% levels)
Turn-on time when switched to

—lg =150 mA; —Ig = 16 mA; (see Fig. 3)

delay time ty < 10 ns

rise time ty & 40 ns

turn-on time (tq + t;) ton < 45 ns
Turn-off time when switched from

—lgc =150 mA; —Ig = 15 mA

to cut-off with + Igp = 156 mA (see Fig. 4)

storage time tg = 80 ns

fall time tf < 30 ns

turn-off time (tg + t¢) toff < 100 ns

1
R * 10% T
INPUT 90%
_____ -
ton Loff
- S +
e 10%T
OUTPUT T o
90% g(i"
10% l N
T ‘td ‘tr s 't; 7272906

Fig. 2 Switching time waveforms.

* Measured under pulsed conditions to avoid excessive dissipation; pulse duration tp < 300 ps;
duty factor 6§ < 0,02.
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BSR15

BSR16
—-30V
Vo
0 Vi
—-16V — 7282344
—»‘ tp ’4—
Fig. 3 Turn-on switching time test circuit.
+15V -6V
Vo
0 Vi
5082
=30V —
7282345
—>! tp ]4—
Fig. 4 Turn-off switching time test circuit.

Input pulse generator: frequency f = 150 Hz
Fig. 3 and Fig. 4 pulse duration tp = 200 ns
rise time tr < 2 ns

output impedance Zo = 50 Q

Qutput oscilloscope: rise time ty < 5 ns

Fig. 3 and Fig. 4 input impedance Z; = 10 MQ
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BSR17A

SILICON PLANAR EPITAXIAL TRANSISTORS

N-P-N silicon transistor in a microminiature plastic envelope intended for switching and linear applica-
tions in thick and thin-film circuits.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) VcBo max. 60 V
Collector-emitter voltage (open base) VcEO max. 40 V
Emitter-base voltage (open collector) VEBO max. 6V
Collector current (DC) Ic max. 200 mA
Total power dissipation up to Tamp = 25 °C Piot max. 250 mW
Junction temperature T max. 150 ©C
DC current gain
Ic=10mA; Vcg=1V hgg 100 to 300
Transition frequency at f = 500 MHz
Ic=10mA; Vecg=20V fr > 300 MHz
MECHANICAL DATA Dimensions in mm Marking code
Fig.1 SOT-23. BSR17A = U92
Pinning:
1 = base
2 = emitter 3.0
3 = collector 2.8
0.150 "
0.090 =
. 075 - x  (=P2@[Ale]
0.60" /™
/ _f_ 2 7 1L
¢ —t—
N i Y . =11
10 max l 1.4 25
b max 1.2 max
-L\ ) 10° y
\ = 7 max
MBBO012 e —

3

'_rr1€:1x_’>)"’/ o.aa_gj* B 72968851

TOP VIEW

Reverse pinning types are available on request.
See also So/dering recommendations.
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BSR17A

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter) VcBO
Collector-emitter voltage (open base) VCEO
Emitter base voltage (open collector) VEBO
Collector current (d.c.) Ic
Power dissipation up to Tamp = 25 °C Piot
Storage temperature Tstg
Junction temperature Tj
THERMAL RESISTANCE

From junction to ambient* Rth j-a

CHARACTERISTICS
Ty=25 OC unless otherwise specified.

Collector cut-off current
Ig=0; VCB=30V;Tj=150°C IcBO
VEg=3V; V=30V ICEX
Base current
with reverse biased emitter junction

VER=3V;Vcg=30V IBEX
Saturation voltages *
Ic=10mA; Ig=1mA V(CEsat
VBEsat
Ic=50 mA; Ig=5mA V(CEsat
VBEsat
Collector capacitance at f = 1 MHz
IgE=1g=0;Vcg=5V Ce
Emitter capacitance at f = 1 MHz
Ic=1c=0;VEg=05V Ce

max. 60
max. 40
max. 6
max. 200
max. 250
—65 to +150
max. 150
= 500
< 5

< 50
< 50

= 200
650 to 850

< 300

< 950

g 4
< 8

* Measured under pulsed conditions; pulse duration tp < 300 us; duty factor § < 0,02.

* Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm.

mA
mW
oC
ocC

K/W

uA
nA

nA

mV
mV
mV
mV

pF

pF

1000 April 1991



Silicon planar epitaxial transistors BSR17A

D.C. current gain*

Ic=01mA;Vcg=1V hFe o 40
Ilc=1mA;Vcg=1V hgg b2 70
= ; = b 100
Ilc=10mA;Veg=1V hrg < 300
Ic=50mA;Vcg=1V hrg > 60
Ic=100mA; V=1V hEg > 30
Transition frequency at f = 100 MHz
Ic=10mA; Vcg =20V fr > 300 MHz
h-parameters (common emitter)
Ic=1mA;Vce=10V;f=1kHz
Input impedance hie 1to 10 k&2
Reverse voltage transfer ratio hre 05to 8 10*
Small-signal current gain hte 100 to 400
Output admittance hoe 1to 40 uS
Switching times (between 10% and 90% levels)
Turn on time switched to
Ic=10mA;Ig=1mA;VEg=0,5V
delay time tq < 35 ns
rise time ty = 35 ns
v.
' Vee
____________ —— 90%
R2
10 % Vo
0 ’ ———————— — R1
o V
i tp 7282487 I il
7282485

Fig. 2 Delay and rise time equivalent circuit. ’

Vi=-05t0+10,6V;Vec=3V; R1=10k; R2=275Q;
total shunt capacitance of test jig and connectors = Cg < 4 pF.
Pulse generator: pulse duration 300 ns; fall time < 1 ns; duty factor 2%.
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BSRI17A

Turn off time switched from
Ic=10mA; Igon = —IBoff =1 mA

storage time tg < 200 ns
fall time tf < 50 ns
Vi t Vee
R2
Vo
R1
0 = Vi T.U.T
time
D1
7
S ty - 7282486 Vg 7282484

Fig. 3 Storage and fall time equivalent test circuit.

Vi=-9,1t0+10,9V;Vgc=3V;Vgg =0V (ground); R1=10k; R2=275Q;
total shunt capacitance of test jig and connectors = Cg <4 pF. =
Pulse generator: pulse duration t1 = 10 to 500 us; fall time tf <1 ns; duty factor 8 =2%.
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BSR18A

SILICON LOW-POWER SWITCHING TRANSISTORS

P-N-P silicon transistor in a microminiature plastic envelope, intended for switching and linear applica-

tions in thick and thin-film circuits.

QUICK REFERENCE DATA

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Collector current (DC)

Total power dissipation up to Tymp = 25 °C

Junction temperature
DC current gain

—lc=10mA; -Vgg=1V
Transition frequency at f = 500 MHz
—lc=10mA; -Vcg =20V

MECHANICAL DATA

Dimensions in mm

Fig.1 SOT-23.
Pinning:
1 = base
2 = emitter
3 = collector 0.150
0.030
N2
100" />
e
b -
lk
10° i r_n'?clx
max
MBB018 2 \ 10°
‘ f max
e 119
max  30°
max

Reverse pinning types are available on request.

See also So/dering recommendations.

-VcBoO max. 40 V
—-VcEo max. 40 V
—Ic max. 200 mA
Ptot max. 250 mW
T max. 150 ©C
hgg 100 to 300

fr 2 250 MHz

Marking code
BSR18A = T92

3.0
2.8
8]
R =
-+ s n [=[o2@[A]8]
i i
a G s
: ! j
; 1L 25
1.2 max
}
3[
l
0.48 _8.1—’ E 7296885.1
TOP VIEW
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BSR18A

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-base voltage (open emitter) -VcBo max. 40 V
Collector-emitter voltage (open base) -VcEO max. 40 V
Emitter-base voltage (open collector) -VEBO max. 5V
Collector current (d.c.) —lc max. 200 mA
Total power dissipation up to Tamp = 25 °C Ptot max. 250 mW
Storage temperature Tstg —65 to+150 °C
Junction temperature Tj max. 150 OC

THERMAL RESISTANCE

From junction to ambient* Rthj-a - 500 K/W
CHARACTERISTICS
Tamb = 25 OC unless otherwise specified
Collector cut-off current
Ig=0;-Vcg=30V e [63:10) < 50 nA
Emitter cut-off current
Ic=0;-VEg=3V —lEBO < 50 nA
Saturation voltages *
—lc=10mA; —-Ig =1mA —VCEsat < 250 mV
—VBEsat 650 to 850 mV
—lc=50mA; —Ig =5mA -V (CEsat < 400 mV
—VBEsat < 950 mV
Collector capacitance at f = 100 kHz
lg=1g=0;-Vcg=5V G o 4,5 pF
Emitter capacitance at f = 100 kHz
Ic=1¢=0;-VEg=0,5V B < 10 pF

* Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm.
* Measured under pulse conditions; tp= 300 us; 6 =0,01.
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Silicon low-power switching transistors BSR18A

D.C. current gain*

—lc=0,1mA; -Vcg=1V heg = 60

—lc=10mA; -Veg=1V hrg > 80

—lg= 10mA; -Vcg=1V hEg 100 to 300

—lg= 50mA; -Vcg=1V hrg > 60

—Ilg =100 mA; -Vgg =1V hEg > 30
Transition frequency at f = 100 MHz

—lg= 10mA; -Vgg =20V fr 7> 250 MHz

Noise figure at Rg = 1 kQ2

—lc=100 pA; =Vgg =5V

f=10to 15 700 Hz F < 4 dB
h parameters (common emitter) at f = 1 kHz

—lg=1mA; -Vgg=10V

input impedance hie 210 12 k&2
reverse voltage transfer ratio hre 1t010.10™
small signal current gain hfe 100 to 400
output admittance hoe 3to60 uS

Switching times (between 10% and 90% levels)
—Iic=10mA; —Igon = +IBoff = 1 mA

delay time tq < 35 ns
rise time t < 35 ns
Vee
" P
—————————— == 10% R2
VO
________ - R1
— Vi T.UT.
Vil —lts b 7287142
7 71287143

Fig. 2 Waveform and test circuit delay and rise time.
Vi=+051t0-10,6 V; -Vcc=3V; R1=10kQ; R2=275 Q.

Total shunt capacitance of test jig and connectors = Cg <4 pF.

Pulse generator: pulse duration 300 ns; fall time < 1 ns; duty factor 2%.

April 1991 1005



BSR18A

Switching times (between 10% and 90% levels)

—lc=10mA, —Igon = IBoff = 1 mA
storage time tg < 225 ns
fall time tr < 75 ns
Vee
Vi — I 12
90% R2
VO
g 10% R1
10% time Vi T.UT.
D1
7
- 90%
!ty e Ves 7287145
7287144

Fig. 3 Waveform and test circuit fall and storage time.
Vi=-9,110+10,9 V;Vcc=3V;Vgg =0V (ground); R1=10kQ; R2=275Q; D1 = 1N916.

Total shunt capacitance of test jig and connectors = Cg < 4 pF.
Pulse generator: pulse duration t1 = 10 to 500 us; rise time t, <1 ns; duty factor § = 2%.
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BSR19
BSR19A

SILICON N-P-N HIGH-VOLTAGE TRANSISTORS

N-P-N high-voltage small-signal transistors for general purposes and especially telephony applications

and encapsulated in a SOT-23 envelope.
P-N-P complements are BSR20 and BSR20A.

QUICK REFERENCE DATA

BSR19 | BSR19A
Collector-base voltage (open emitter) VcBo  max. 160 180 V
Collector-emitter voltage (open base) VCEO  max. 140 160 V
Collector current Ic max. 600 600 mA
Total power dissipation up to Tamp = 25 °C Ptot max. 250 250 mWw
Junction temperature Tj max. 150 150 oC
Collector-emitter saturation voltage
Ic=50mA; Ig=5mA V(CEsat max. 0,25 0,20 V
D.C. current gain
Ic=10mA; VCg=5V hFE min. 60 80
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-23. Marking code
_— BSR19 = U35
SARICE BSR19A = U36
1= base 0
2 = emitter g'a
3 = collector .
0.150
0.090 s b
078 A [ER2@E
0.60" //
. LY 1 | f
0.1 ' : f
b 10° [ max 1.4 25
max \ 1.2 max
o
MBBO12 e = rl!?:x __{
« ,
«nlgx_’ 30° 0-“8_8_1—’ B 7296885.1
max
TOP VIEW
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BSR19
BSR19A

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)

Emitter-base voltage (open collector)
Collector current
Total power dissipation
up to Tamp = 25 °C
Junction temperature
Storage temperature
THERMAL RESISTANCE

From junction to ambient™®

CHARACTERISTICS
Tamb = 25 ©C unless otherwise specified

Collector cut-off current
IgE=0; Vcg =100V
IE=0;Vcg=120V
IE=0; Ve =100 V; Tampb = 100 °C
IE=0; Ve =120 V; Tamp = 100 ©C
Emitter cut-off current
lc=0;, VEB =40V
Breakdown voltages
Ic=10mA;Ig=0
Ic=100 uA; IE=0
Ic=0; I =10 uA
Saturation voltages
Ic=10mA; Ig=1,0mA

Ic=50mA;Ig=5,0mA

D.C. current gain
Ic=10mA;VCg=5V

Ic=10mA; Vce=5V
Ic =50 mA; VCg=5V
Small-signal current gain

Ic=10mA; Vcg=10V; f=1kHz

Qutput capacitance at f = 1 MHz
Ig=0;Vecg=10V

* Substrate size 8 mm x 10 mm x 0.7 mm.

VcBO
VCEO
VEBO
Ic

Ptot
Tj
Tstg

IcBO
IcBO
IcBO
lcBo

IEBO

V(BR)CEO
V(BR)CBO
V(BR)EBO

VCEsat
VBEsat
VCEsat
VBEsat

hre
hFe
hre

hfe

Co

max.

max.

max.

max.

max.

max.

250
150

—65 to + 150

Rth j-a

max.

min.
min.
min.

max.
max.
max.

min.

max.
min.

min.
max.

max.

500

BSR19

100

100

50

140
160
6,0

0,15
1,0
0,25
1.2

60
60
250
20

50
200

BSR19 | BSR19A

50

50

50

160
180
6,0

0,15
1,0
0,20
1,0

80
80
250
30

50
200

6

mwW
oC
oc

K/W

| BSR19A

nA
nA
HA
MA

nA

<< <

Lees

pF

1008
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Silicon n-p-n high-voltage transistors BSR19
BSR19A
BSR19 |BSR19A

Input capacitance at f = 1 MHz

Ic=0;VEg=05V Ci max. 30 30 pF
Transition frequency at f = 100 MHz .

= ; _ min. 100 100 MHz

C=T10mA VoE=10V T max. 300 | 300 MHz
Noise figure at Rg = 1 k2

Ic=250 uA; Vce =5V; f=10Hz to 15,7 kHz F max. 10 8 dB

w April 1991
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BSR20
BSR20A

SILICON P-N-P HIGH-VOLTAGE TRANSISTORS

P-N-P high-voltage small-signal transistors for general purposes and especially in telephony applications
and encapsulated in a SOT-23 envelope.

N-P-N complements are BSR19 and BSR19A.

QUICK REFERENCE DATA

BSR20 | BSR20A
Collector-base boltage (open emitter) —-VgcBO max. 130 160 Vv
Collector-emitter voltage (open base) —VCEQ max. 120 150 V
Collector current —Ic max. 600 600 mA
Total power dissipation up to Tamp = 25 °C Ptot max. 250 250 mW
Junction temperature T max. 150 150 oC
Collector-emitter saturation voltage
Ic=50mA; Ig=5mA V(CEsat max. 05 05V
D.C. current gain
Iic=10mA;VCce=-5V hEg min. 40 60
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-23. Marking code
Pinnina: BSR20=T35
inning: BSR20A=T36
; - :rfiiter -
= 2.8
3 = collector
0.150 :
0.090 ! =
075 8 )  [(E0z@Ale]
0.60 //
c /C/ il2 o 1L
B sl O : ' f
b r:\%x max 1.4 25
\ 1.2 max
10°
MBBO18 e ¥ K //f max am i
3(
«rsgwk 0 3 - BEBEE s,

max

TOP VIEW

w ‘ April 1991
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BSR20
BSR20A

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Emitter-base voltage (open collector)
Collector current
Total power dissipation

up to Tamp =25 °C
Junction temperature
Storage temperature
THERMAL RESISTANCE

From junction to ambient*

CHARACTERISTICS
Tamb = 25 ©C unless otherwise specified

Collector cut-off current
Ige=0;-Vcg=100V
lIg=0;-Vcg=120V
Ig=0;-VcB =100 V; Tamp = 100 °C
IE=0;-VcB=120V; Tamp = 100 °C

Emitter cut-off current
Ic=0;,-VER=4,0V

Breakdown voltages
Ic=10mA;Ig=0
Ic=100uA; IE=0
Ic=0;Ig=10uA

Saturation voltages
—lc=10mA; —-Ig=1,0mA

—lc=50mA; -Ig=5,0mA

D.C. current gain
Ic=1,0mA; =VCe=5V

Ic=10mA; -Vcg=5V
Ic=50mA; -VCcg=5V

Small-signal current gain
Ic=10mA; =Vcg=10V; f=1kHz

QOutput capacitance at f = 1 MHz
Ige=0;,-VvVcp=10V

* Substrate size 8 mm x 10 mm x 0.7 mm.

-VcBo
—VCEO
—VEBO
_|C

Ptot
Tj
Tstg

—-IcBO
—IcBO
—IcBo
—-IcBO

—IEBO

—V(BR)CEO
—V(BR)CBO
—V(BR)EBO

—VCEsat
—VBEsat
—VCEsat
—VBEsat

hFE
hFE
hFE

hfe

Co

BSR20 | BSR20A

max. 130
max. 120
max. 5
max. 600
max. 250
max. 150
—65 to+ 150
Rth n 500
BSR20
max. 100
max.
max. 100
max.
max. 50
min. 120
min. 130
min. 5,0
max. 0,2
max. 1,0
max. 0,5
max. 1,0
min 30
min. 40
max. 180
min. 40
min. 30
max. 200
max. 6

50

50

50

150
160
5,0

0,2
1,0
05
1,0

50
60
240
50

40
200

6

K/W

BSR20A

nA
nA
MA
LA

nA

Ll -

Cceg<

pF

1012

April 1991\ (



Silicon p-n-p high-voltage transistors

BSR20

BSR20A

Transition frequency at f = 100 MHz
—lc=10mA; -=Vcg =10V

Noise figure at Rg = 1 kQ2
Ic =250 uA; —VCE=5V;
f=10Hz to 15,7 kHz

BSR20 | BSR20A

min. 100 100 MHz
max. 400 300 MHz
max. 8 8 dB

w (April 1991
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J L BSR30 to 33

SILICON PLANAR EPITAXIAL TRANSISTORS

P-N-P transistors in miniature plastic envelopes intended for application in thick and thin-film circuits.
They are intended for use in telephony and general industrial applications.

QUICK REFERENCE DATA

BSR30 | BSR31 | BSR32 |BSR33
Collector-base voltage (open emitter) -Vego max. 70 70 90 90 V
Collector-emitter voltage (open base) -Vcgp max. 60 60 80 80 V
Collector current (d.c.) -Ic max. 1 1 1 1A
Total power dissipation up to Tamp =25 °C Py max. 1 1 1 1T W
Junction temperature Tj max. 150 150 150 150 ©C
D.C. current gain
- —— > 40 100 40 100
=g = 10N A =NgE=aY PFE < 120 | 300| 120 | 300
Transition frequency at f = 356 MHz
—lg= 50mA; -Vcg =10V fr > 100 100 100 100 MHz
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-89.
g BSR30 =BR1
BSR31 =BR2
BSR32 =BR3
BSR33 = BR4

0 |
: T
! 26
| ™ 425
: 2 378
| ! !
0,8 l-L'
min
\ i 8‘2%
Tout [e[on@[B@®}+ 8%2(2*) '
0,37 ¢@*‘
-— —
BOTTOM VIEW

See also So/dering recommendations.
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BSR30 to 33

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Emitter-base voltage (open collector)

Collector current (d.c.)
Base current (d.c.)

-VcBo
-VCEO
-VEBO

_|C
..|B

Total power dissipation up to Tamp = 25 °C

mounted on a ceramic substrate
area = 2,5 cm?; thickness = 0,7 mm

Storage temperature

Junction temperature

THERMAL RESISTANCE
From junction to collector tab

From junction to ambient in free air
mounted on a ceramic substrate
area = 2,5 cm?; thickness = 0,7 mm

Ptot

Tstg

Tj

Rthj-tab =

Rth j-a

BSR30 |BSR31 |BSR32 |BSR33
max. 70 70 90 90
max. 60 60 80 80
max. 5 5 5 5
max. 1
max. 0,1
max. 1

-65 to +150

max. 150
10

125

<

oc
oc

K/W

K/w

1016
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Silicon planar epitaxial transistors

CHARACTERISTICS

Tamb = 25 OC unless otherwise specified

Collector cut-off current
Ig=0;-Vcg =60V

lg=0;,-Vcg=60V; Tj= 150 °C

Breakdown voltages
Ig=0;—Ic=10mA
VBg =0; —Ic =10 uA
Ic=0;, =g =10 uA

Saturation voltages *
—lc=150mA; —Ig = 15 mA
—lc =500 mA; —Ig =50 mA

D.C. current gain *

—lc=100 uA; V=5V
—lc=100mA; Vcg =5V
—lc=500mA; V=5V

Transition frequency at f = 35 MHz
—lc=50mA; -Vcg =10V

Collector capacitance at f = 1 MHz
lIg=1lg=0;-Vcg=10V

Emitter capacitance at f = 1 MHz
lg=1lc=0;-VEg=05V

Switching times see next page.

* Measured under pulse conditions: tp = 300 us; 6§ <0,01.

—-IcBo
—-IcBo

—V(BR)CEO
—V(BR)CES
—V(BR)EBO

—VCEsat
—VBEsat

—VCEsat
—VBEsat

hFE
hrE

hFE

fr

vV Vv

A AN

V AV V

BSR30

BSR30 to 33
100 nA
50 LA

BSR31|BSR32|BSR33

60

10

40
120

30

60 80 80
70 90 90
5 5 5

0,25 | 0,256 | 0,25
1,0 1,0 1,0

05 |05 0,5
152 1,2 1.2

30 10 30

100 40 | 100
300 | 120 | 300

50 30 50

100

20

120

<

< & E g

MHz

pF

pF

W ‘ April 1991
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BSR30 to 33

CHARACTERISTICS (continued)
Tamb = 25 °C

Switching times

—lcon =100 mA; —Iggon = +IBoff =5 MA

Turn-on time
Turn-off time

Test circuit

—>‘ tp |<—

ov
| | Vi 500
-1V —

Pulse generator:

Pulse duration tp = 10 us
Rise time ty <15ns
Fall time tf <16ns
Source impedance Zg=508

ton <
toff <
———————O +5V
-20V
1kn[ 2000
1kQ
(e, ¢
; 7266329
Oscilloscope:
Rise time tr <15ns
Input impedance Z; =100 k2

500 ns
650 ns
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JL BSR40 to 43

SILICON PLANAR EPITAXIAL TRANSISTORS

N-P-N transistors in miniature plastic envelopes intended for application in thick and thin-film circuits.

They are intended for use in telephony and general industrial applications.

QUICK REFERENCE DATA

BSR40 | BSR41 | BSR42 | BSR43
Collector-base voltage (open emitter) Vepo max. 70 70 90 90 VvV
Collector-emitter voltage (open base) Vcep max. 60 60 80 80 V
Collector current (d.c.) Ic max. 1 1 1 1A
Total power dissipation up to Tamp =25 °C Pyt  max. 1 1 1 1T W
Junction temperature Tj max. 150 150 150 150 OC
D.C. current gain
N . _ > 40 100 40 100
lg= 100 ma; Vgg =0 ¥ "FE < 120| 300 | 120 | 300
Transition frequency at f = 35 MHz
Ilc= 50mA; Vg =10V fr > 100 100 100 100 MHz
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-89. BSR40 = AR1
— 0y T8 BSR41 = AR2
3 by BSR42 = AR3
|<— 1:1\&—. |<-.|:a"" BSR43 = AR4
3|\ T [ 3
I
I
| 26 2
4,25
i Zh 398
' b - 1
0,8 .
min 2
‘ ' o 53
- -t ‘
i [BlEEE S‘sétzx) s
0,37
<-.->
-~ [30] —
BOTTOM VIEW
April 1991 1019



BSR40 to 43

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-base voltage (open emitter) VeBO
Collector-emitter voltage (open base) VCcEO
Emitter-base voltage (open collector) VEBO
Collector current (d.c.) Ic
Base current (d.c.) g

Total power dissipation up to Tamp = 25 °C
mounted on a ceramic substrate

area = 2,5 cm?; thickness = 0,7 mm Piot
Storage temperature Tstg
Junction temperature Tj

THERMAL RESISTANCE

max.
max.

max.

max.

max.

max.

max.

From junction to collector tab Rthj-tab =

From junction to ambient in free air
mounted on a ceramic substrate
area = 2,5 cm?; thickness = 0,7 m Rth j-a

BSR40 | BSR41 | BSR42 | BSR43

70 70 90 90
60 60 80 80
5 5 5 5

1

0,1

1

-65 to +150

150

10

1125

<

oc
oC

K/W

K/w

1020
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Silicon planar epitaxial transistors

BSR40 to 43

CHARACTERISTICS

Tamb = 25 ©C unless otherwise specified

Collector cut-off current
Ige=0;Vcg =60V

IE=0;Vcg=60V;Tj=150°C

Breakdown voltages
Ig=0;Ic=10mA
VB =0; Ic =10 uA
Ic=0;1g=10uA

Saturation voltages *

Ilc=150 mA; Ig = 15 mA
Ic =500 mA; Ig =50 mA

D.C. current gain *
Ic=100 uA; Vg =5V
Ic=100mA; V=5V

Ic=500mA; Vcg=5V

Transition frequency at f = 35 MHz

Ic=50mA; Vcg=10V

Collector capacitance at f = 1 MHz

lg=1g=0;Vcg=10V

Emitter capacitance at f = 1 MHz

Ic=1c=0;VEg=05V

Switching times see next page.

* Measured under pulse conditions: t, = 300 us; § <0,01.

IcBoO
IcBO

V(BR)CEO
V(BR)CES
V(BR)EBO

VCEsat
VBEsat

VCEsat
VBEsat

hFE
hFE

hFe

fr

< 100
< 50
BSR40 [BSR41/BSR42|BSR43

B 60 60 80 80
> 70 70 90 90
> 5 5 5 b
< 0,25 { 0,26 | 0,25 | 0,25
< 1,0 1,0 1,0 1,0
< 0,5 0,5 0,5 0,5
< 1.2 1,2 1,2 1,2
> 10 30 10 30
> 40 | 100 40 | 100
< 120 | 300 | 120 | 300
> 30 50 30 50
> 100

<, 12

< 90

nA
MA

< €

<< €K

MHz

pF

pF

w (April 1991

1021



BSR40 to 43

CHARACTERISTICS (continued)
Tamb =25 °C

Switching times

Icon = 100 mA; Igon = —IBoff = 5 mA

Turn-on time ton < 250 ns
Turn-off time toff < 1000 ns
Test circuit

1k.ﬂ.|:

1kQ
Y, ==
I I Vi 500
0
‘>| tp |‘— O &
% 7262491
7
Pulse generator: Oscilloscope:
Pulse duration tp =10us Rise time ty <15ns
Rise time tr <15ns Input impedance Z) = 100 k§2
Fall time tf <15ns

Source impedance Z5=50Q

1022 April 1991



BSR56
BSR57
BSR58

N-CHANNEL FETS

Symmetrical silicon n-channel depletion type junction field-effect transistors in a plastic microminiature
envelope intended for application in thick and thin-film circuits. The transistors are intended for low-
power, chopper or switching applications in industrial service.

QUICK REFERENCE DATA

BSR56 | BSR57 | BSR58
Drain-source voltage tVps max. 40 40 40 V
Total power dissipation up to Tamp =40 °C  Piqt max. 250 250 250 mW
Drain current
> 50 20 8 mA
Wi g 'Dss < b 100 80 mA
Gate-source cut-off voltage
> 4 2 0.8 Vv
Vps=15V;Ip=0.5 nA -V(pP)GS < 10 6 4V
Drain-source resistance (on) at f = 1 kHz
Ip=0;Vgs=0 rds on < 25 40 60 Q
Feedback capacitance at f = 1 MHz
~Vgs=10V;Vpg=0 Crs < 5 5 5 pF
Turn-off time
Vpp=10V;Vgg=0
Ip=20mA; -Vggm =10V toff < 25 = = T§
Ip=10mA;-Vggm= 6V toff < — 50 - ns
Ip= 5mA;-Vggm = 4V toff < - - 100 ns
Dimensions in mm ;
MECHANICAL DATA ' 30 Marking code
2,8
Fig.150T23. o . §§E§2 - mgg
0,090 = Mép
\ ’ e -
I~ N Ebz@ksE]
ila 1 g Pinning
:,t__ L] 1 =drain
0.1 : i T 2 = source
10° I max 1,4 25 3 = gate
M . 12 max
10°
e L L ' d
« \ , 3 —I_ ’ 3

s
“m“c’;x_' 30° 0,48 _8’1_' B 7296885

Note: Drain and source are interchangeable.

max TOP VIEW
1 (Aprﬂ 1991 1023



BSR56
BSR57
BSR58

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Drain-source voltage

Drain-gate voltage

Gate-source voltage

Forward gate current

Total power dissipation up to Tamp =40 ©C (note 1)
Storage temperature range

Junction temperature

THERMAL RESISTANCE

From junction to ambient (note 1)
CHARACTERISTICS

Tj=25 OC unless otherwise specified

Gate-source cut-off current
Vps=0V;-Vgg=20V

Drain cut-off current
Vpg=15V;-Vgg=10V

Drain current

Vps=15V;Vgg=0 IDss
Gate-source breakdown voltage

-lg=11A;Vps=0 -V(BR)GSS
Gate-source cut-off voltage

Ip=05nA;Vpg=15V -V(P)GS
Drain-source voltage (on)

Ip=20mA;Vgs=0 VDSon

Ip=10mA;Vgs=0 VDSon

Ip= 5mA;Vgs=0 VDSon
Drain-source resistance (on) at f =1 kHz

ID=0;Vgs=0;Ta=250°C dson
Feedback capacitance at f = 1 MHz

-Vgs=10V;Vpg=0 Crss
Notes

1. Mounted on a ceramic substrate of 8 mm x 10 mm x 0.7 mm.

AAN AV V AV

A

A

tVpg max. 40 V
VDGO max. 40 V
-VGso max. 40 V
IGF max. 50 mA
PtOt max. 250 mwW
Tstg —65 to + 150 ©°C
Tj max. 150 OC
Rth j-a = 430 K/W
-lgss max. 1.0 nA
IDsx max. 1.0 nA
BSR56 | BSR57 |BSR58
50 20 8 mA
- 100 80 mA
40 40 40 V
4 2 0.8 V
10 6 4V
750 - - mV
- 500 — mV
— — 400 mV
25 40 60 Q
5 5 B [pF

1024 April 199‘” (



BSR56

N-channel FETs BSR57
BSR58
BSR56 | BSR57 |BSR58
Switching times
Vpp=10V;Vgg=0
g | = 20 10 5 mA
Conditions | d-V D
° bend-YGsm -Vgsm = 10 6 av
Delay time tg < 6 6 10 ns
Rise time t, < 3 4 10 ns
Turn-off time toff < 25 50 100 ns
0 ———— s
Vi
VO
7260928
Fig. 2 Switching times waveforms.
Voo BSRE6; R = 464 Q
BSR57; R= 953 Q
& BSR58; R= 1910 ©
¢ Pulse generator
o A, e tr=t;<1ns
v, = 0.02
Zo, =500
Oscilloscope
tr <0.75ns
W 72609271 Ri > 1 MQ
Ci< 25pF

Fig. 3 Test circuit.

I (April 1991
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BSR56

BSR57
BSR58
7221920
300
Piot
(mw)
N
200
\\
\\
100 AN
N\
0
0 100 Ty (9C) 200

Fig.4 Power derating curve.

1026
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HIGH VOLTAGE P-N-P TRANSISTORS

Silicon planar epitaxial transistor in a microminiature plastic envelope intended for application in thick
and thin-film circuits. This transistor is intended for high voltage general purpose and switching
applications.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) -Vego max. 110 V
Collector-emitter voltage (open base) -Vcep max. 100 V
Collector current (peak value) -lcm max. 100 mA
Total power dissipation up to Tamp = 25 °C Piot max. 250 mW
Junction temperature Tj max. 150 °C
D.C. current gain at Tj = 25 oC

-lc=26mA;-Vgg=5V hgge > 30
Trar;siti_o;sfre%en\c;y at_f ; 35 MHz ] > 50 MHz

TicT eomAmVCE T ) typ. 85 MHz
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BSS63 = BMp

3.0

Pinning: 2.8
9] —

1 = base 0.150

2 = emitter 0.090
N 0.75 % — ~
3 = collector =ien «//‘\ & =]o2@|AlB]
2 1
. -l ux nEEN
04 H H
10° | ma 1L 25
b s \ i I 1.2 max
[ - JL— 10° i
MBB018 e A 4 e e
1
l
<_r'f‘\lgx_-. 30° 0-“3_8_1"’ E 72968851
max
TOP VIEW

Reverse pinning types are available on request.

See also So/dering recommendations.

W ﬁpril 1991
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BSS63

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter)

-lc=10 kA -Vego max. 110 V
Collector-emitter voltage (open base)

-lg =100 pA -Vceo max. 100 V
Emitter-base voltage (open collector)

~-lg =10 nA -VEgpp max. 6V
Collector current (d.c.) -lc max. 100 mA
Collector current (peak value) -lcm max. 100 mA
Base current (peak value) -1BMm max. 100 mA
Total power dissipation up to Tymp = 25 °C Piot max. 250 mW
Storage temperature Tstg —65to+ 150 °C
Junction temperature T max. 150 ©C

THERMAL RESISTANCE
From junction to ambient* Rthja = 500 K/W

CHARACTERISTICS
Tj=25 OC unless otherwise specified
Collector cut-off current

lg=0;-Vecg=90V —lcgo < 100 nA

lg=0;-Vcg=90 V;Tj= 150 °C —lcgo < 50 pA
Emitter cut-off current

Ic=0;,—VEg=6V —lggo < 200 nA
Saturation voltage

—lc=256mA; —-Ig=25mA —VCEsat < 250 mV

—VBEsat < 900 mV
D.C. current gain

—lc=10mA; =Vcg=1V hrg > 30

—lc=25mA; -Vcg=1V heg > 30
Collector capacitance at f = 1 MHz

lg=1lg=0;-Vcg=10V Cc typ. 3 pF
Transition frequency at f = 35 MHz

—lc=25mA; —Vcg=5V fr Gl b8 fds

typ. 85 MHz

*

Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm.

1028 April 1991



High-voltage p-n-p transistor

BSS63

100 7259854
h
™ Veg=5V ~
Tj=25°C typ e,
ﬂﬂ
75 \\
\
/
o \
50 >
1 :
P \
25
0.3 K 2
10 10 1 10 -I; (mA) 10
Fig. 2.
100 7259853
fT // \\‘
(MHz) -Veg=5V Pl
f=35MHz A typ
. )
- Tj=25°C
%
/
7
50
P
25
0'= 2
107 10 -Ic (mA) 10
Fig. 3.

\ ﬁpril 1991
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BSS63

7259855.1
15
Cc
(pF)
10
5 \
N
t
NP
0
0 10 —veg(v) 20

Fig. 4 Typical values collector capacitance as a
function of collector-base voltage.
lg= Ie=0;Ti=25°C;f= 1 MHz.

1030 April 1991\ (



High-voltage p-n-p transistors

BSS63

104

lco
(nA)

103

102

10

10~

7277661.1
/
/
Y
Y
typ
4
0 100 T] (°c) 200

Fig. 5 Typical values collector-base currents as a function of
the junction temperature at a collector-base voltage of 90 V.

w | April 1991
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HIGH VOLTAGE N-P-N TRANSISTORS

Silicon planar epitaxial transistor in a microminiature plastic envelope intended for application in
thick and thin-film circuits. This transistor is intended for high-voltage general purpose and switching

applications.

QUICK REFERENCE DATA

Collector-base voltage (open emitter)

Collector-emitter voltage (open base)

Collector current (peak value)

Total power dissipation up to Tgmp =25 °C

Junction temperature

D.C. current gain

Ilc=10mA; Vg =1 V;Tj=25°C
Transition frequency at f = 35 MHz
Ic=4mA;Vcg=10V

Turn-off time

Ic=15mA; Igon=—IBoff = 1 mA

Vecgo max. 120 V
VCEo  max. 80 V
Iem max. 250 mA
Ptot max. 250 mW
T max. 150 ©C
h > 20

FE typ. 80

fr > 60 MHz
toff < 1 us

MECHANICAL DATA

Fig. 1 SOT-23.

Pinning:

1 = base

2 = emitter
3 = collector

MBBo12 e

Reverse pinning types are available on request.

0.75

Dimensions in mm

0.60 ‘"\7/\

0.1
|
| Yqoe
« - }qu
o, I, [
max  30°
max

See also So/dering recommendations.

Marking code

BSS64 = AMp
A =[o2@|A|8]
; 1.t 25
1.2 max
|
3[™]
i
0.48 _8.1_’ ' ﬂﬂ@]ﬂ 7296885.1
TOP VIEW

w (April 1991
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BSS64

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-base voltage (open emitter)
Ig =100 uA

Collector-emitter voltage (open base)
Ic=4mA

Emitter-base voltage (open collector)
Ig =100 A

Collector current
(d.c. or averaged over any 20 ms period)

Collector current (peak value)

Base current (peak value)

Total power dissipation up to Tamp = 25 °C
Storage temperature

Junction temperature

THERMAL RESISTANCE
From junction to ambient*

CHARACTERISTICS

Tj = 25 OC unless otherwise specified

Collector cut-off current
lg=0;Vcg=90V
Ig=0;Vcg=90V; T;=150 oC

Emitter cut-off current
Ilc=0;VEg=5V

Saturation voltages
Ic=4mA; g =400 uA

Ic=50mA; Ig =15 mA

D.C. current gain
Ic=1mA;Vcg=1V

Ic=10mA;Vge=1V
Ic=20mA; Vcg=1V

* Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm.

VceBo
VcEo
VEBO

Ic

Icm
IBM
Ptot
Tstq

Rthj-a

IcBO
IcBO

IEBO

VCEsat
VBEsat

VCEsat
hrEe
hFE

hFE

max. 120
max. 80
max. 5
max. 100
max. 250
max. 100
max. 250
—65to + 150
max. 150
= 500
= 100
< 50
typ. 0,5
< 200
< 150
< 1200
< 200
typ. 60
> 20
typ. 80
typ. 65

\

\

\

mA
mA
mA
mW
oC
ocC

K/W

nA

HA
nA
nA

mV
mV

mV

1034
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High-voltage N-P-N transistors

BSS64

Transition frequency at f = 35 MHz

. . . > 60 MHz
Ic=4mA;Vcg=10V fr . 100 MHz
Collector capacitance at f = 1 MHz
Ig=1g=0;Veg=10V Cc typ. 3 pF
Turn-off switching time
lcon = 15 mA; Igon = —IBoff = 1 mMA toff < 1 us
300 7277662
fr
(MHz)
200
——
100
/
7
& 2

Fig. 2 Typical values transition frequency. Vg = 10 V; f = 356 MHz; Tj =25 0C,

\ (April 1991
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BSS64

7277661.1A
104
=lceo
(nA)
103 ,/
4
Y
102
¥ 4
typ
/
10 =
V4
)4
1 /
10~
0 100 Tj (OC) 200

Fig. 3 Typical values collector-base current as a function of
the junction temperature at a collector-base voltage of —90 V.
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MOSFET N-CHANNEL ENHANCEMENT
SWITCHING TRANSISTOR

Symmetrical insulated-gate silicon MOS field-effect transistor of the N-channel enhancement mode type.
The transistor is sealed in a SOT 143 envelope and features a low ON resistance and low capacitances.

The transistor is protected against excessive input voltages by integrated back -to-back diodes between
gate and substrate.

Applications:
® analog and/or digital switch
® switch driver

QUICK REFERENCE DATA

Drain-source voltage Vps max. 10 V
Source-drain voltage Vsp max. 10 V
Drain-substrate voltage VpB max. 15 Vi
Source-substrate voltage Vs max. 15 V
Drain current (DC) D max. 50 mA
Total power dissipation up to Tgmp = 25 °C Ptot max. 230 mW
Gate-source threshold voltage

Vps = Vgs: Vs = 0; > 0.1 'V

Ip=1uA Vas(th) < 20V
Drain-source ON-resistance

Vgs=10V;Vgg=0;Ip=0.1mA Rpson < 45 Q
Feed-back capacitance

Vigg=VRs=—15'V;

Vpg=10V; f=1MHz Crss typ. 0.6 pF

MECHANICAL DATA
SOT 143 (see Fig. 1).

See also So/dering recommendations-

April 1991
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BSS83

Fig. 1 SOT143. Dimensions in mm
0,150
0,090
\ ' <
//\ [=Jo2@[a]8]
T4 Marking code:
T BSS83 = M74
—F—
10° ] le— 01 ! Pinning;
max e 1 = substrate (b)
\ «nd 2 = source
g L e rl\oqx 3 =drain
A \ f > [T 4 = gate
Ul - L_ J d
max 30° 0 88‘ 0 0 h8| 0 E l I b
max =0 i 0 g 1 s
"'—_’I 7285014.7 > '"
TOP VIEW
Note: Drain and source are interchangeable.
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Drain-source voltage Vbs max. 10 V
Source-drain voltage Vsp max. 10V
Drain-substrate voltage VpB max. 15 V
Source-substrate voltage Vg max. 15 V
Drain current (DC) Ip max. 50 mA
Total power dissipation up to Tamp = 256 °C* Piot max. 230 mw
Storage temperature range Tstg —65 to + 150 °C
Junction temperature Tj max. 125 9¢C
THERMAL RESISTANCE
From junction to ambient in free air* Rth j-a 430 K/W
CHARACTERISTICS
Tamb = 25 OC unless otherwise specified
Drain-source breakdown voltage
Vgs=VBs=-5V;Ip=10nA V(BR)DSX > 10 V
Source-drain breakdown voltage
Vgp=VBp=-5V;Ip=10nA V(BR)SDX > 10 V
Drain-substrate breakdown voltage
VGB = 0; Ip = 10 nA; open source V(BR)DBO ~ 15 V
Source-substrate breakdown voltage
Vgg = 0; Ip = 10 nA; open drain V(BR)SBO -~ 15 V
Drain-source leakage current
Vgs=VBs=—-2V;Vpg=66V IDSoff < 10 nA

* Device mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm.

1038
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MOSFET N-channel enhancement switching transistor

BSS83

Source-drain leakage current

Vep=VBp=-2V:Vgp =66V ISDoff <
Forward transconductance at f = 1 kHz %
Vps=10V; Vg =0; Ip =20 mA dfs
typ.
Gate-source threshold voltage %
Vps = VGs: Vsg = 0; Ip = 1 A VGs(th) 7
Drain-source ON-resistance
Ip=0,1mA;
VGgs=5V;Vsg=0 Rpson .
VGgs=10V;Vsg =0 RDson %
. typ.
Vgs=3,2V; Vgg = 6,8 V(see Fig. 4) RDSon <yp
Gate-substrate zener voltages
VpB = VsB =0; —Ig=10 kA Vz(1) >
VpB=Vsg=0;+lg=10kA Vz(2) o
Capacitances at f = 1 MHz
Vgs=Vps=—15V;Vpg=10V
Feed-back capacitance Crss typ.
Input capacitance Ciss typ.
Output capacitance Coss typ.
Switching times (see Fig. 2)
Vpp=10V;Vi=5V ton typ.
toff typ.
Pulse generator:
Ri = 650Q
tr < 05 ns
tr < 1,0 ns
tg = 20 ns
5 < 001
90%
INPUT
50 Q 0.1uF
Vbp —Vo 10%
6300 e
— Ty —>|
T.UT.
Vi 90%
50
OUTPUT
7 7 7287623 10%

10

10
15

0,1
2,0

70
45

80
120

125
12,5

06
15
1,0

1,0
5,0

10%

Fig. 2 Switching times test circuit and input and output waveforms.

nA

mS
mS

VOV

< <

pF
pF
pF

ns

ns

7287626

W (April 1991
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BSS83

7292666

60
[ 1
Ip VGS=4,5V
(&) / _lav
40 i
// s 35V
L
,/ = — 13V,
- —] 25V
///
= 1 2V
———"”——
0
0 4 8 ypsv) 12

Fig. 3 Vgg = 0; typical values.

50 7292668
( L /
mA)

40 //

30 ‘/

20

10 | |

d
: J |
0 Vas (V) 4

Fig. 5 Vpg =10 V; Vgg = 0; typical values.

7292670

e
) 10'V 5V 4V 3V 2V
(mA) / /i /
0,8 / / / /|
[UA/ .
[ /1 1 X
(1T 7
v
° /’/f )
W
0
0 50 Vbson (mV) 100

Fig. 7 Vgp = 0; typical values.

12 7292667
1] |
b |vgs=10V 5V 4v| 32V
(mA) VAW A3V
o8l A LA
JAVAW. AV

NN
NN
\\

“TIVAA

0

0 40 80 120
Vbson (MV)

Fig. 4 Vgp = 6,8 V; typical values.

7292669.1

av|

/
/

/
/

12y

e~

—

]

]
o~

]

»
—
N

Vas(th) (V)

Fig. 6 Vps=VGs = Vas(th).

Conditions for Figs 3,4, 5, 6 and 7:
Tj =250cC.
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Philips Components

Data sheet BSSB4

:"'"‘“sf :'I":gmy seecicaton} - p-channel enhancement mode vertical
ate of issue | Apri
D-MOS FET

DESCRIPTION PINNING - SOT23 PIN CONFIGURATION
Silicon p-channel enhancement PIN DESCRIPTION
mode vertical D-MOS transistor in a 1 gate d
SOT23 envelope. It is intended for 2 e

: B . 3 drain 9 s, b
use in general purpose and high- TR

speed switching applications, such
as relays, multiplexers, choppers and

i 3 Fig.1 Symbol.
line transformer drivers.

QUICK REFERENCE DATA

SYMBOL PARAMETER MAX. UNIT
-Vps drain-source voltage 50 Y
-lp drain current 130 mA
Rps(on) drain-source on resistance 10 Q
-Vasith) gate-source threshold voltage <2 \Y

1041



Philips Components

Preliminary specification

P-channel enhancement mode vertical
D-MOS FET

BSS84

LIMITING VALUES

In accordance with the Absolute Maximum System (IEC 134)

SYMBOL PARAMETER CONDITIONS | MIN. | MAX. | UNIT
-Vps drain-source voltage - 50 \'
-Vaso gate-source voltage open drain - 20 Vv
Ip=0
-lp drain current average value | - 130 mA
—lpom drain current peak value - 520 mA
Ptot total power Tamb£25°C | - 360 mwW
dissipation
Tstg storage temperature -55 150 °C
range

Tj junction temperature - 150 °C

400 MGA0O3

Ptot
(mW) ‘:

300 N

200 AN

100 \

N
N
oo 50 100 150
Tamb (°C)
Fig.2 Total power dissipation as a function of
ambient temperature.
THERMAL RESISTANCE
SYMBOL PARAMETER VALUE UNIT

Rth j-a from junction to ambient 500 K/W
April 1991 1042



Philips Components

Preliminary specification

P-channel enhancement mode vertical

BSS84
D-MOS FET
CHARACTERISTICS
Tj = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
-V(BR)DSS drain-source breakdown Vas =0 50 2 = \
voltage —Ip =250 pA

-Ipss drain-source leakage current Vgs=0 - - 0.1 uA
-Vps =25V
Vgs =0 - - 15 HA
-Vps =50V
Vgs =0 - - 60 A
-Vps =50V
Tj=125°C

-lgss gate-source leakage current Vps =0 - - 60 UA
-Vgs =20V

-Vas(th) gate-source threshold voltage | ~-Ip =1 mA 0.8 E 2 \%
Vbs = Vas

Rps(on) drain-source on resistance -Vgs =5V = 6 10 Q
—Ip =100 mA

yts| transfer admittance ~Vps =25V 50 70 - mS
—Ip =100 mA
f=1kHz

Ciss input capacitance -Vps =25V - 40 - pF
Vgs =0
f=1MHz

Coss output capacitance -Vps =25V - 15 - pF
Vgs =0
f=1MHz

Crss feedback capacitance -Vps =25V - 6 - pF
Vas =0
f=1MHz

ton turn-on time -Vec =30V - 20 - ns
-Ip=0.27 A
-Vgs =0/5V

tof turn-off time -Vec =30V - 43 - ns
-Ip=0.27A
-Vgs =0/5V

April 1991 1043




Philips Components Preliminary specification

P-channel enhancement mode vertical BSS84
D-MOS FET
PACKAGE OUTLINE
Dimensions in mm
3.0
2.8 5]
0.150 ]
0.090
075 % - -~
S~ A (El2@lale
2 1
4 2
10° —~{|-— 0 : : T
max max | 1.4 25
1.2 max
g LN g0 |
\ ’ max ]
3 1
e N ]
max  30° 0-‘*3_8.1" ] B 72968851
max
TOP VIEW
Marking: SP Fig.3 SOT23.
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N-CHANNEL ENHANCEMENT MODE VERTICAL
D-MOS TRANSISTOR

N-channel vertical D-MOS transistor in a SOT89 envelope.
Designed primarily as a line current interrupter in telephone sets, it can also be applied in other

applications such as in relays, line and high-speed transformer drivers etc.

Features

@ Direct interface to C-MOS, TTL, etc.
e High-speed switching

e No secondary breakdown.

® Low RDS on

QUICK REFERENCE DATA

Drain-source voltage Vps max. 200 V
Gate-source voltage (open drain) tVGSo max. 20 V
Drain current (DC) Ip max. 280 mA
Total power dissipation up to Tamp = 25 °C Ptot max. 1T W
Drain-source on-resistance
max. 6 Q
Ip=400mA;Vgs =10V RDS (on) g 45 Q
Transfer admittance
s . _ | typ. 350 mS
Ip =400 mA;Vps =25V lyfs! e 140 mS
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT89.
- 4.6
Lk —’
Pinning J
1 = source a-\
2 = gate : T
3 =drain I
| 26
4,25
g i zr‘ 3,75
- |
1 -
A 0,8
¢ | min
)
| ' 0,53
: - e o&s - 040
0.l [B[on@[E@}+ | ~§4n
0,37
«@»l
~—B0—
marking: KA BOTTOM VIEW

W (April 1991
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BSS87

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Drain-source voltage

Gate-source voltage (open drain)

Drain current (DC)

Drain current (peak)

Total power dissipation up to Tamp = 25 °C *
Storage temperature range

Junction temperature

THERMAL RESISTANCE

From junction to ambient *

CHARACTERISTICS
Tj = 25 OC unless otherwise specified

Drain-source breakdown voltage
Ip =250 uA;VGgs =0

Drain-source leakage current
Vps=60V;Vgs=0
Vps=200V;Vgs=0

Gate-source leakage current
VGgs=20V;Vps=0

Gate threshold voltage
Ip=1mA; Vps = VGs

Drain-source on-resistance
Ip =400 mA;Vgs=10V

Transfer admittance
Ip=400mA;Vps=25V

Input capacitance f = 1 MHz;
Vps=25V;Vgs=0

Output capacitance f= 1 MHz;
Vps=25V;Vgs=0

Feedback capacitance f = 1 MHz;
Vps=25V;VGgs=0

Switching times (see Figs 2 and 3)
Ip =250 mA; Vpp=50V:

Vgs=0to 10

* Transistor mounted on ceramic substrate area 2.5 cm?, thickness 0.7 mm.
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VDs

*VGSso

ID
IDM
Ptot

Tstg
Tj

Rthj-a

V(BR)DSS

IDSS
IDSs

IGss

VGS(th)

RDS(on)

lyfs|

Coss

C rss

toff

max 200
max 20
max. 280
max (.
max. 1
—65 to + 150
max. 150
= 125
min. 200
max. 200
max. 60
typ. 100
max. 100
min. 0.8
max. 2.8
max. 6
typ. 4.5
typ. 350
min. 140
max. 60
typ. 45
max. 25
typ. 15
max. 10
typ. 3.5
typ. 5
max. 10
typ. 15
max. 25

\"
\Y
mA
A
w
oC
oC

K/W

ns
ns
ns
ns
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N-channel enhancement mode vertical D-MOS transistor

BSS87

Vpp =50V

7 7 7288773.1

Fig. 2 Switching times test circuit.

T

90%
INPUT

A 10%

OUTPUT

10%

== ton 1% — toff e

7288775

Fig. 3 Input and output waveforms.

l ﬁpril 1991
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Philips Components

Data sheet

status Preliminary specification

date of issue | April 1991

BSS131

N-channel enhancement mode
vertical D-MOS FET

DESCRIPTION QUICK REFERENCE DATA
Silicon n-channel enhancement SYMBOL PARAMETER MAX. UNIT
mode vertical D-MOS transistor in a Vos drain-source voltage 240 v
SOT23 envelope. Itis intended for Ip drain current 100 mA
use in general purpose and high- Rps(on) drain-source on resistance 16 Q
speed switching applications, such -Vasith) gate-source threshold voltage 2.8 V
as relays, multiplexers, choppers and
line transformer drivers.
PINNING - SOT23 PIN CONFIGURATION
PIN DESCRIPTION

1 gate d

2 source g 's, b

3 drain

MBB160
Fig.1 Symbol.
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Philips Components

Preliminary specification

N-channel enhancement mode vertical

BSS131
D-MOS FET
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134)

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vbs drain-source voltage = 240 \
Vaso gate-source voltage open drain - 20 \Y

Ip=0

Ip drain current average value - 100 mA
Iom drain current peak value - 400 mA
Ptot total power dissipation Tamb <25 °C - 360 mwW
Tstg storage temperature range -55 150 °0
Tj junction temperature = 150 °C

THERMAL RESISTANCE
SYMBOL PARAMETER VALUE UNIT
Rth j-a from junction to ambient 350 K/W
MGA003
400
P!ol
(mW)
- \\
200 \\
100 \
N
N
0() 50 100 150
Tamb (°C)
Fig.2 Total power dissipation as a function of
ambient temperature.
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Philips Components Preliminary specification

N-channel enhancement mode vertical

BSS131
D-MOS FET

CHARACTERISTICS
Tj = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT

V(BR)DSS drain-source breakdown voltage | Vgs = 0 240 - - Y
Ip =250 pA
Ipss drain-source leakage current Vgs =0 - - 30 nA
Vps =130V
Vas =0 - - 15 HA
Vps =240V
Vas =0 - - 60 HA
Vps =240V
Tj=125°C
lass gate-source leakage current Vps =0 - - 10 nA
Vags =20V
Vas(th) gate-source threshold voltage Ip=1mA 0.8 - 2.8 \Y
Vps = Vas
Rps(on) drain-source on resistance Vgs =10V - - 16 Q
| Ip =100 mA
[ Y] transfer admittance Vps =25V 60 100 - mS
Ip =100 mA
f=1kHz
Ciss input capacitance Vps =25V - 20 - pF
Vgs =0
f=1MHz
Coss output capacitance Vps =25V - 6 - pF
Vgs =0
f=1MHz
Crss feedback capacitance Vps =25V - 2.5 - pF
Vgs =0
f=1MHz
ton turn-on time Vecc =30V - 20 - ns
Ip=0.28A
Vgs=0-5V
toff : turn-off time Vcc =30V - 40 - ns
Ip=0.28A
Vgs=0-5V
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Philips Components Preliminary specification

N-channel enhancement mode vertical BSS131
D-MOS FET

PACKAGE OUTLINE

Dimensions in mm

3.0
2.8 .
~—[19] — 8!
|22l = A [E02@e]
2 1 —f—
i j !
%%; | 1.4 25
/ 1.2 max
L '

3|

0
0.48_g4 .E 7296885. 1

TOP VIEW

Marking: SR

Fig.3 SOT23.
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Philips Components

Data sheet

status Product specification

date of issue | April 1991

FEATURES

¢ Direct interface to C-MOS, TTL,
etc.

¢ High-speed switching

* No secondary breakdown.

DESCRIPTION

P-channel enhancement mode
vertical D-MOS transistor in a
SOT89 envelope, intended for use
in relay, high-speed and line
transformer drivers, and as a line
current interruptor in telephony
applications.

PINNING - SOT89

PIN DESCRIPTION
1 source
2 gate
3 drain

BSS192

P-channel enhancement mode

vertical D-MOS transistor

QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS | MAX. | UNIT
Vs drain-source voltage 200 |V
-Ip drain current DC value 150 |mA
Rosion) drain-source on-resistance —lp =100 mA 20 Q
—Vgg=10V
Vs gate-source threshold -lp=1mA 2.8 \
voltage Vas = Vos
PIN CONFIGURATION
d
9
MBBO75-1 g
Bottom view MSB013
Fig.1 Simplified outline and symbol.
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Philips Components Product specification

P-channel enhancement mode
vertical D-MOS transistor BSS192

LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
-Vps drain-source voltage = 200 \Y
+Vaso gate-source voltage open drain - 20 \

-l drain current DC value - 150 mA
—lom drain current peak value - 600 mA
Pist total power dissipation upto T, =25°C - 1 W
(note 1)
T storage temperature range —65 150 °C
T, junction temperature - 150 °C
Note

1. Transistor mounted on a ceramic substrate, area 2.5 cm?, thickness 0.7 mm.

THERMAL RESISTANCE
SYMBOL PARAMETER : VALUE | UNIT
Ri ja from junction to ambient 125 KW
(note 1)
Note

1. Transistor mounted on a ceramic substrate, area 2.5 cm?, thickness
0.7 mm.
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Philips Components Product specification

P-channel enhancement mode

; p BSS192
vertical D-MOS transistor
CHARACTERISTICS
T, = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
-V gr)oss drain-source breakdown voltage —lp =10 pA 200 - - \"
Vgg=0
—loss drain-source leakage current -Vps=60V - - 0.2 nA
Ves =0
—Vps =200V - 0.1 60 HA
—Vgg=02V
tlass gate-source leakage current Ve =20V - - 100 nA
Vps =0
—Vasin) gate-source threshold voltage —lp=1mA 0.8 - 2.8 Vv
VGS - VDS
Ros(on) drain-source on-resistance —lp =100 mA - 10 20 Q
~Vgs=10V
[Yiel transfer admittance —lp =200 mA 60 200 - mS
-Vps=25V
Cis input capacitance —Vpg=25V - 55 90 pF
VGS =
f=1MHz
Cos output capacitance —Vpg=25V - 20 30 pF
Ves =0
f=1MHz
C.. feedback capacitance -Vpg=25V - 5 15 pF
Ves=0 ‘
f=1MHz
Switching times (see Figs 2 and 3)
L turn-on time —lp =250 mA - 5 10 ns
—Vpp =50V
-Vgs=0to 10V .
to turn-off time —lp =250 mA - 20 30 ns
—Vpp =50V
—Vgg=0to 10V
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Philips Components Product specification

P-channel enhancement mode
vertical D-MOS transistor BSS192

| ——
10%
—Vpp = 50V
INPUT
90%
10%
b OUTPUT
0
| T 90%
-10V
509 —»! ton e —>1 toff |le—
7294273
7 7 7294272.1
Fig.2 Switching time test circuit. Fig.3 Input and output waveforms.
1,0 . 7294045 1000 z . ; MCB145
Ptot ~Ip /Ves=10V
(W) (mA) 7 J Y
0,8 - 800 2~
\ i ot

\ /b
06 600 LA

T X 1 / A
04+ T 400 /
0,2 200

4vi—

N
! | |
T IV
oL T TTTTNT .
0 100 T.(°C) 200 0 5 10 15 20() 25
N =Vps (V]
Fig.4 Power derating curve. Fig.5 Typical output characteristics; T, = 25 °C.
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Philips Components

Product specification

P-channel enhancement mode BSS192
vertical D-MOS transistor
1000 MCB:S‘Q4 103 s ; - MCB:44V‘I
=Ip L1 r'lv ]=1c[)v :
(mA) nd 83 5V
800 // -Ip [ il
1 (ma) == 4v—
7 / -
600 /’ /
/ 102 7
400 ‘f
]
f
200 /
0 10 l
0 2 4 6 8 10 8 12 16 20 24 28
=Vgs () RpS(on) ()
Fig.6 Typical transfer characteristic; Fig.7 Typical on-resistance as a function of
—Vps=10V;T;=25°C. drain current; T, = 25 °C.
160 MCB143 25 MCB737
Cc K —‘
(pF)
A
- \ 2.0 //
V
" %
80 pd
\ \)\ C;ss 1.0
Pl
40
—— colss o5
——— Crlss
0 I 0
(o] 5 10 15 20 25 -50 (o] 50 100 150
-Vps (V) Tj (°0)

Fig.8 Typical capacitances as a function of
drain-source voltage; Vgg = 0; f = 1 MHz;
T,=25°C.

Fig.9 Temperature coefficient of drain-source

Ros atT
e e L typical R
- Rpsion @t 25 °C YP! DS(on)

at -200 mA/-10 V.

April 1991

1057



Philips Components

Product specification

P-channel enhancement mode
vertical D-MOS transistor

BSS192

MCB738

K A
~
1.0
\
0.9
\\
0.8
0.7
-50 0 50 0 150
Tj (°C)

Fig.10 Temperature coefficient of gate-source

~Vesum at T,
v fooa GS(th) . .
threshold voltage; k ——L_ Voay, al25 °C typical

Vesan at =1 mA.

April 1991
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BST15
BST16

SILICON PLANAR EPITAXIAL TRANSISTORS

P-N-P transistors in miniature plastic envelopes intended for use in amplifier and switching applications.

Complementary types are BST39/40.

QUICK REFERENCE DATA

BST15 BST16

Collector-base voltage (open emitter) —Vcgo max. 200 350 V
Collector-emitter voltage (open base) —-Vgeo max. 200 300 V
Collector current (d.c.) —l¢ max. 1 A
Total power dissipation up to Tamp = 25 °C Ptot max. 1 W
Junction temperature Tj max. 150 oC
D.C. current gain

—Vcg=10V; —Ic =50 mA heg 30to 150 [30to 120
Transition frequency

=Vee=10V; —lc=10mA T > 15 MHz

MECHANICAL DATA
Fig. 1 SOT-89.

ool

See also Soldering Recommendations

min

Dimensions in mm

ro o

0,53
0,40

»l e

§ $ 0.13® B@) : 4—0 32(2)() 72692306
537

~[E~

~—BI—

BOTTOM VIEW

Marking code

BST16=BT1

BST16=BT2

April 1991
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BST15
BST16

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-base voltage (open emitter) -VeBO
Collector-emitter voltage (open base) —-VCEO
Emitter-base voltage (open collector) —-VEBO
Collector current (d.c.) ¢
Base current —IB
Total power dissipation up to Tamp = 25 °C* Piot
Junction temperature Tj
Storage temperature Tstg

THERMAL RESISTANCE
from junction to ambient* Rth j-mb

from junction to collector tab Rth j-tab

CHARACTERISTICS
Tj = 25 OC unless otherwise specified
Collector cut-off current

Ie=0;-Vcg=175V —lcBo

Ig=0;-Vcg =280V —IcBO

Ig=0; =Vcg =150V —Iceo

Ig=0; -Vcg =250V —Iceo
Emitter cut-off current

Ic=0;,-VEgp=4V —lgBO

Ic=0;—VEg=6V —-lEBO
Collector-emitter breakdown voltage

Ig=0; —Ic=50mA; L=25mH —V(BR)CEO
Collector-emitter saturation voltage

—lc=50mA; —Ig =5 mA —VCEsat
D.C. current gain

—=Vce=10V; —Ic=50mA hgeg
Transition frequency at f = 30 MHz

—lc=10mA; -Vgg =10V i
Collector capacitance at f = 1 MHz

Ig=lg=0;-Vecg=10V Cc

BST15 BST16
max. 200 350 V
max. 200 300 V
max. 4 6V
max 1 A
max 0,5 A
max 1 W
max 150 oC

—65 to 150 oc
= 125 K/W
= 10 K/W

BST15 BST16
< 1 — MA
] — 1 wA
< 50 — MA
< = 50 uA
< 20 — WA
< - 20 pA
> 200 300 V
< 2.5 20V

30to 150 | 30to 120
= 15 MHz
< 15 pF

* Mounted on an area of 2,5 cm? of a ceramic substrate; thickness 0,7 mm.
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Silicon planar epitaxial transistors BST15

BST16

7288683

Ptot
(W)

0,5

0 100 200

Tamb 19c)

Fig. 2 Power derating curve.
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BST39
BST40

SILICON PLANAR EPITAXIAL TRANSISTORS

N-P-N transistors in miniature plastic envelopes intended for use in amplifier and switching applications.
Complementary p-n-p types are BST15/16.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) VcBO max.
Collector-emitter voltage (open base) VCcEO max.
Collector current (d.c.) Ic max. 1 A
Total power dissipation up to Tamp = 25 °C Piot max. 1 w
Junction temperature Tj max. 150 oC
D.C. current gain
Vecg=10V;Ilc=20mA hEg min. 40
Transition frequency at f =5 MHz
Veg=10V;Ilc=10mA fr min. 70 MHz
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-89. BST39 = AT1
BST40= AT2
— i —El
Ie e :

—

l R
-—o

w
-~

o

'

0,8
min 1

> i

| gl
Toud BBy Tl e
R < [F]
- —

BOTTOM VIEW

See also So/dering Recommendations.
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BST39

BST40
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)

BST39

Collector-base voltage (open emitter) VcBO max. 400 \
Collector-emitter voltage (open base) VcEO max. " 350 250 V
Emitter-base voltage (open collector) VEBO max. 5 \
Collector current (d.c.) Ic max. 1 A
Base current IB max. 05 A
Total power dissipation up to Tamp = 25 °C* Piot max. 1 W
Junction temperature Tj max. 150 oC
Storage temperature Tstg —65 to 150 oC

THERMAL RESISTANCE

from junction to ambient* Rthj-a = 125 K/W
CHARACTERISTICS
Tj = 25 OC unless otherwise specified
Collector cut-off current

Ig =0; Vgg =300V IcBO < 20 nA
Emitter cut-off current

lc=0;VEg=bV IEBO < 10 uA
Collector-emitter saturation voltage

Ic=50mA;Ig=4mA VCEsat < 05 Vv
Base-emitter saturation voltage

Ilc=50mA;Ig=4mA VBEsat < 1,3 \
D.C. current gain

Vee=10V;Ic=20mA hrEg < 40
Collector capacitance at f = 1 MHz

lg=ig=0;Vgg=10V Ce < 2 pF
Emitter capacitance at f = 1 MHz

lc=1=0;VEg=5V Ce < 20 pF
Transition frequency at f =5 MHz

Vee=10V;Ic=10mA r = 70 MHz

* Mounted on an area of 2,5 cm? of a ceramic substrate; thickness 0,7 mm.
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BST39
BST40

Silicon planar epitaxial transistors

7288683

Prot
(W)

0,5

0 100 200

Taimp (9C)

Fig. 2 Power derating curve.
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BST50
BST51
BST52

N-P-N SILICON PLANAR DARLINGTON TRANSISTORS

Silicon n-p-n planar Darlington transistors for industrial switching applications, e.g. print hammer,
solenoid, relay and lamp driving. Encapsulated in a microminiature SOT-89 envelope.

P-N-P complements are BST60, 61, 62 respectively.

QUICK REFERENCE DATA

BST50 | BST51 | BSTE2

Collector-base voltage (open emitter) VCBO max. 60 80 90 V
Collector-emitter voltage VCER max. 45 60 80 V
Collector current Ic max. 0,5 0,55 05 A
Total power dissipation
up to Tamp =25 °C Piot max. 1 W
D.C. current gain
lc=500 mA; Vcg =10V hEg > 2000
Collector-emitter saturation voltage
Ic=500mA;Ig=0,5mA V(CEsat & 1,3 \
Turn-off time
Ic =500 mA; Iggn = —IBoff = 0,5 mA toff typ. 1500 ns
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-89. BST50 = AS1
4.6 BST51 = AS2
- b . BST52 = AS3
1,6 1,8
l<> 1.“ — b<‘1 lt_> 3
Y i
z2

N
e

6 1
% 425
A 3,75
i |
0,8
min 1 2
| R Wetiogicd
Tl *8‘3‘2‘2”’ .
0,37
<[5~

~—BI—
BOTTOM VIEW

See also Soldering recommendations.
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BST50

BST51
BST52

72644810 e

Fig. 2 Circuit diagram.
RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)
BST50 | BST51 | BST52

Collector-base voltage (open emitter) VcBO max. 60 ’ 80 l 20 V
Collector-emitter voltage * VCER max. 45 60 80 V
Emitter-base voltage (open collector) VEBO max. 5 \
Collector current (d.c.) Ic max. 0,5 A
Collector current (peak) Icm max. 15 A
Base current (d.c.) Ig max. 0,1 A
Total power dissipation 4

up to Tamp =25 °C Piot max. il w
Storage temperature Tstg —65 to + 150 oC
Junction temperature ** T; max. 150 oC
THERMAL RESISTANCE **
From junction to ambient4 Rthj-a = 125 K/W
From junction to tab Rth j-tab = 10 K/W

E

External RBg not to exceed value shown in Fig. 5.

** Based on maximum average junction temperature in line with common industrial practice. The
resulting higher junction temperature of the output transistor part is taken into account.

A Device mounted on a ceramic substrate; area = 2,5 cm?, thickness = 0,7 mm.
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BSTS50
N-P-N silicon planar Darlington transistors BST51

BST52

CHARACTERISTICS
Tj=25 OC unless otherwise specified
Collector cut-off current

VBE =0; Vcg = Vcegmax ICES < 10 nA
Emitter cut-off current

Ic=0;VEg =4V IEBO < 10 A
D.C. current gain*

Ic=150 mA; Ve =10V hrg > 1000

Ilc =500 mA; Vg =10V hre = 2000
Collector-emitter saturation voltage

Ic=500mA;Ig=0,5mA VCEsat < 13V

Ic=500mA;Ig =05 mA;Tj= 150 °C VCEsat < 18V
Base-emitter saturation voltage

Ic=500 mA;Ig=05mA VBEsat < 19 V

Switching times (see also Fig. 3 and Fig. 4)
Ic =500 mA; Iggn = —IBoff =0,56 mA
Turn-on time typ. 400 ns

Turn-off time typ. 1500 ns

1pF

lﬁps O—|

+38j_‘

I¢on=500mA
Igon =~Igoss =0.5mA

Fig. 3 Switching

nzaoes2 times test circuit.
P
INPUT
90% }
1
10% 1
] |
' I
1
: ton : toff
| I
| ' |
i 10% 1 S
1
|
I 90% ; 90%
ouTPuT | " l
I ~ 1 10% l
: : Fig. 4 Switching
Ity s ! ts te 7272084 times waveform.
|- I

* Measured under pulsed conditions.
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BST50

BST51
BST52
7272903
107 —
. 9 max. external RBE Vs Tj for thermal stability
<
N
SN
a

Rge -

(£2)

\\
\\
N
108
S
\k
N
N
N
N
N
\\
N
10°
0 50 100 Tj (OC) 150

Fig. 5 Maximum values external Ry as a function of junction temperature.

103 i : l7272051
1
Veg =5V
h f =35 MHz
= Tiu 267
=
102
7267585.3
104
=
74
Z) A N
hee // A typ
//// /// N
]
Veg =10 V| 3v A
o8 ) 10
'I 7|
» 4
/V
VAW 4
74
A
102 / 1
- )
0 0 igar ! 10 102 I, (mA)  10°
Fig.® Tj=250C. Fig. 7.
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BST60
BST61
BST62

P-N-P SILICON PLANAR DARLINGTON TRANSISTORS

Silicon p-n-p planar Darlington transistors for industrial switching applications, e.g. print hammer,
solenoid, relay and lamp driving. Encapsulated in a microminiature plastic SOT-89 envelope.

N-P-N complements are BST50, BST51 and BST52 respectively.

QUICK REFERENCE DATA

BST60 | BST61 | BST62

Collector-base voltage (open emitter) -VeBO max. 60 80 90 V
Collector-emitter voltage —VCER max. 45 60 80 V
Collector current L max. 05 05 05 A
Total power dissipation
up to Tamp =25 °C Piot max. 1 w
D.C. current gain
—lg =500 mA; -Vcg =10V hFg > 2000
Collector-emitter saturation voltage
—lc=05A;-1g=05mA —V(CEsat < 1,3 \Y
Turn-off time
—lc =500 mA; —Igon = IBoff = 0,5 MA toff typ. 1500 ns
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-89. BST60 = BS1
4.6 BST61 = BS2
— ik —p{8] BST62 = BS3
1,6 1,8
}" 14 h 3

e }4—#
)

min 1

-

| bl k=828
s 8800 01 o
37 :
> [~
-~ [30] —
BOTTOM VIEW

See also Soldering recommendations.
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BST60
BST61

BST62
i s T e
X |
| |
| |
S -
7272904 e
Fig. 2 Circuit diagram.
RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-base voltage (open emitter)
Collector-emitter voltage*

Emitter-base voltage (open collector)
Collector current (d.c.)

Collector current (peak)

Base current (d.c.)

Total power dissipation4
up to Tagmp =25 °C

Storage temperature

Junction temperature **

THERMAL RESISTANCE **
From junction to ambient 4
From junction to tab

-VeBo
—VCER
-VEBO
_|C
—lcm
_|B

Ptot
Tstg

Rthj-a
Rthj-tab

* External Rgg not to exceed value shown in Fig. 5.
** Based on maximum average junction temperature in line with common industrial practice. The

resulting higher junction temperature of the output transistor part is taken into account.

max.
max.
max.
max.
max.

max.

max.

max.

BST60 | BST61 | BST62

60 ‘ 80 ’
45 60

9
8

0
0

5
05
1.5
0.1

1
—65 to + 150
150

125
10

4 Device mounted on a ceramic substrate area 2,5 cm?, thickness = 0,7 mm.

-l - <P < <

=

oC

K/W
K/W
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BST60

P-N-P silicon planar Darlington transistors BST61
BST62

CHARACTERISTICS
Tj =25 OC unless otherwise specified
Collector cut-off current

VB =0; =V¢cg = —VgERrmax —IcEs < 10 nA
Emitter cut-off current '

Ic=0;VEg =4V —lEBO < 10 pA
D.C. current gain*

—lc =150 mA; Vg =10V hrg > 1000

—lg =500 mA; —-Vcg =10V hEg > 2000
Collector-emitter saturation voltage

—lc =500 mA; —Ig =0,5 mA —V(CEsat < 13V

—lg =500 mA; -Ig=0,5 mA;Tj= 150 °C —V(CEsat < 1.3 ¥V
Base-emitter saturation voltage

—lc =500 mA; —lg =0,5 mA —VBEsat < 19 V
Switching times (see also Fig. 3 and Fig. 4)

—lgc =500 mA; —Igon = —IBoff =0,5 mMA

Turn-on time ton typ. 400 ns

Turn-off time toff typ. 1500 ns

+2,2V —10v

1uF
U o__l
—-38V
-—-—J 6us iq—
“'Con =500 mA

~!Bon = Igoff = 0.5 mA

7272905

'
—{_ 10%
t
INPUT
tOn
 —
OUTPUT T
90%
10%4 i

tg
* Measured under pulsed conditions.

Fig. 3 Switching
times test circuit.

Fig. 4 Switching
times waveform.
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4 7272979
10

N max. external RBE vs T: for thermal stability
N J
\L
AN
~
RBE A
()
\\
e
N
108
i =
\\
N
i
~
N
N
N
N
10°
0 50 100 Tj (°c) 150
Fig. 5 Maximum values external Rg as a function of junction temperature.
10° 7272061.A
i
1 -
~Veg=5V
hee f =35 MHz
T=25%
102
7267585.3P
104
7
Z A N
heE Z | A typ
Y| // ”—
1
—vCE=wV// %v 10 // N
103 4
¥
7
i
VAW
24
102 / 1
-2 =1
e 10 et ! 10 102 1. (mA)  10°
Fig. 6 Tj =250C, Fig. 7.
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BST80

N-CHANNEL ENHANCEMENT MODE VERTICAL
D-MOS TRANSISTOR

N-channel enhancement mode vertical D-MOS transistor in SOT89 envelope and designed for use as
Surface Mounted Device (SMD) in thin and thick-film circuits for application with relay, high-speed
and line-transformer drivers.

Features

® Low Rpg on

@ Direct interface to C-MOS, TTL, etc.
® High-speed switching

® No second breakdown

QUICK REFERENCE DATA

Drain-source voltage Vpsg max. 80 V
Gate-source voltage (open drain) tVggp max. 20 V
Drain current (DC) D max. 0.5 A
Total power dissipation up to Tamp = 25 °C Ptot max. 1TW
Drain-source ON-resistance
_ » - typ. 2.0 Q

Ip=500mA; Vgg=10V RDSon max. 4.0 Q
Transfer admittance

Ip =500 mA; Vpg =15V [yfs! typ. 300 mS
MECHANICAL DATA Dimensions in mm
Fig.1 SOT89. L6

= A —p—{8]

Pinning 1 1.8
1= |“ 1 16

= source

!

6
’ :2
14 3.7

e

NN

oo,

2 = gate
3 =drain 3\
|
|
|
I
|
|
I

L_”__J

7269230.8

0,44
0,37

Marking: KM

BOTTOM VIEW
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BST80

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Drain-source voltage
Gate-source voltage (open drain)
Drain current (DC)

Drain current (peak)

Total power dissipation up to Tamp = 25 ©C (note 1)

Storage temperature range

Junction temperature

THERMAL RESISTANCE
From junction to ambient (note 1)

CHARACTERISTICS
Tj=25 OC unless otherwise specified

Drain-source breakdown voltage
Ip =100 uA;Vgg =0

Drain-source leakage current
Vps=60V;Vgg=0

Gate-source leakage current
Vgs=20V;Vpg=0

Gate threshold voltage
Ip=1mA;Vps =Vgs

Drain-source ON-resistance
Ip =500 mA;Vgg =10V
Transfer admittance
Ip =500 mA; Vpg =15V
Input capacitance at f = 1 MHz
Vps=10V;Vgg=0
Output capacitance at f = 1 MHz
Vps=10V;Vgg=0
Feedback capacitance at f = 1 MHz
Vps=10V;Vgg=0
Switching times (see Figs 2 and 3)

Ip =500 mA; Vpp=50 V; Vgg =0 to 10 V

Note

Vps

*VGso

D
D™
Ptot
Tstg
Tj

Rth j-a

V(BR)DSS
IDss
lGss

VGsith)
RDson
lyfg!
Ciss
COSS

CFSS

ton
toff

max. 80
max. 20
max. 0.5
max. 1.0
max. 1
—65 to + 150
max. 150
= 125
min. 80
max. 10
max. 100
min. 1.5
max. 3.5
typ. 2.0
max. 4.0
typ. 300
typ. 45
max. 60
typ. 30
max. 45
typ. 8
max. 12
max. 10
max. 15

1. Transistors mounted on a substrate with surface area of 2.5 cm? and thickness of 0.7 mm.

SE>» >r <<

oc

K/W

1076
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N-channel enhancement mode vertical D-MOS transistor BST80

Vpp =50V

7 7 7288773.1

Fig.2 Switching times test circuit.

1000 ey 0 7294036
—Vgs™ -
— 7 5V
—1ovH~
J
b
(mA) 4y
A
100 /
10
0 2 4 6 8 10
Rpson ()
Fig4 Tj=25 OC; typical values.
1,2 v 7294035
Ves=10V, — 6V
D / s
e i
i
[/ 5v
////
0,4 /
4v
/
4 i
0
0 5 10

Vps (V)

Fig.6 Tj=25 OC; typical values.

90% Y
INPUT
F10%
90%

ouTPUT
10%
S t('Jrl = = thf -
7288775

Fig.3 Input and output waveforms.

1,2 ; 7294034

(IB) J
/ |

08

=

71

0 / i

Vgs (V)

10

Fig.5 Tj=259C; typical values at Vpg = 10 V.

7294031
1,0 T T
] i
Ptot \ %
(W) I
08 \ i
N T
\| | ]|
0,6 Y i 1
N |
|
04
N
0,2 \
0 | | T\l
0 100 Ta(OC) 200

Fig.7 Power derating curve.
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BST80

3 [ 7294032
k
25—
L]
2 il
d <
1,5 v
/
7
1
| | |
| sl | i)
o | -
—50 0 50 0 150
Ti(oC)
R atT;
Fig.8 k= DS on ] ; typ. values.

Rpson at 25 °C’
at 500 mA/10 V.

Fig9 k=

7294033

09

0,38

0,7

"~50

VGs(th) at Tj
VGs(th) at 25 °C

typical values.

120 7294037
(63
(pF)
|
80
N C:
. s — iss
\ | Coss
——il
P—— Crss
0
0 10 20 Vps (V) 30

Fig.10 Tj =250C; Vgg = 0; f = 1 MHz; typical values.

50

00 150
Tj (°c)

VGs(th)at 1 mA;
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e

N-CHANNEL ENHANCEMENT MODE VERTICAL
D-MOS TRANSISTOR

N-channel enhancement mode vertical D-MOS transistor in SOT23 envelope and designed for use as
Surface Mounted Device (SMD) in thin and thick-film circuits for telephone ringer and for application

with relay, high-speed and line transformer drivers.

Features

e Direct interface to C-MOS, TTL, etc.
® High-speed switching

® No second breakdown

® Low Rps on

QUICK REFERENCE DATA

Drain-source voltage
Drain-source voltage (non-repetitive peak; tp < 2 ms)
Gate-source voltage (open drain)
Drain current (DC)
Total power dissipation up to Tamp =25 °C
Drain-source ON-resistance

Ip=150 mA;Vgg=5V

Transfer admittance
Ip=175mA;Vpg=5V

Vps max. 80 V
Vps(sm) max. 100 V
tVGso max. 20 V
Ip max. 175 mA
Piot max. 300 mW
R typ. 7 8
DSon max. 10 O
lyfs! typ. 150 mS

MECHANICAL DATA

Dimensions in mm

Fig.1 SOT23. Marking: 02p
3,0
Pinning 2,8
1 =gate 0,150 A
2 = source 0.090
3 =drain //\ : A =[o2®@|a]8]
tlo | ‘_..
d 01 7 - f
_, 10° 1™ max 1.4 25
LR i 12 max
i | o0 I
I - ax
il « \ f 3 =
s l
s e CICIENE)
max  30° 0"'8—0,1 : @ 7296885
max
TOP VIEW
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BST82

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Drain-source voltage

Drain-source voltage (non-repetitive peak; tp <2 ms)

Gate-source voltage (open drain)
Drain current (DC)
Drain current (peak)

Total power dissipation up to Tamp = 25 °C (note 1)

Storage temperature range
Junction temperature

THERMAL RESISTANCE
From junction to ambient (note 1)

CHARACTERISTICS
Tj = 25 OC unless otherwise specified
Drain-source breakdown voltage
Ip =100 uA; Vgg =0
Drain-source leakage current
Vps=60V;Vgg=0
Gate-source leakage current
Vgs=20V;Vpg=0
Gate-source cut-off voltage
Ip=1mA;Vpgs=Vgs

Drain-source ON-resistance
Ip =150 mA;Vgg =5V

Transfer admittance
Ip=175mA;Vpg=5V

Input capacitance at f = 1 MHz
Vpg=10V;Vgg=0

Output capacitance at f = 1 MHz
Vps=10V;Vgs=0

Feedback capacitance at f = 1 MHz
Vps=10V;Vgs=0

Switching times (see Figs 2 and 3)
Ip=175mA;Vpp=50V;Vgg=0to 10V

Note

Vbs

VDs(SM)
tVGso

D

DM

Ptot

Tstq

Tj

Rth j-a

V(BR)DSS
IDss
Igss

V(P)GS

Rpson

1. Transistors mounted on a ceramic substrate of 7 mm x 5 mm x 0.7 mm.

max. 80
max. 100
max. 20
max. 175
max. 600
max. 300
—65to + 150
max. 150
= 430
min. 80
max. 1.0
max. 100
min. 1.5
max. 3.5
typ. 7
max. 10
typ. 150
typ. 15
max. 30
typ. 13
max. 20
typ. 3
max. 6
typ. 4
max. 10
typ. 4
max. 10

<

mA
mA
mW
oc
oC

K/W

uA

nA

D <&
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BST82

N-channel enhancement mode vertical D-MOS transistor

Vop =50V 90%
INPUT
F10%
90%
10V
| I l OUTPUT
0 I
D
10%
509 e
— ton le— —» tgri e—
7 7 7288773.1
7288775
Fig.2 Switching times test circuit. Fig.3 Input and output waveforms.
1000 ) g 729‘4043 1,0 7294041
Vgs=10V —8V } J ] ! /l
/7 P 1‘ t T
_] Vpg=10V 7/
/ = e v =
) e~ 5V 'p /|~ T8V
(mA) (A) s
£l 7
[/ "
100 ,/ 05 //
A
10 0 .
0 2 4 6 8 10 0 5 Vas (V) 10

Rpson (2]

Fig.4 Tj=25 OC; typical values. Fig.5 Tj=259C; typical values.

1,0 = 729404: 300 7221984
VGgs= 10;/ - 9—\/
//f 8V Prot j\
Al - | (mW) \
o 2T
(A) £ ] \
e | Ll L 200
/,/N/’ = \
/ B
05 /,/ 6V \\
5V 100 \
/
4V
3V )
) === B
= 200
0 5 Vos (V) 10 0 100 o jec)

Fig.6 Tj = 25 OC; typical values. Fig.7 Power derating curve.
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BST82

3 7294040
k
25
2
v 4
/1
16
L
P
/
1
1
05
—-50 0 50 100 150
Tj %)
R atT;
Fig8 k= DSon J ; typ. values

Rpson at 250C’
at 1560 mA/5 V.

50
(pF)
40

30

20

12 7294039
k
11
N
~N
1,0
09 \\\
\\
08 N
N
0,7
-50 0 50 100 150
Tj (%)
\ atT;
Figd k= oS &0 yecin)at1ma;

VGs(th) at 25 °C’
typical values.

7294042

|

\!

\
N

Ciss
\
— Coss
S Crss
0 10

20 Vps (V) a0

Fig.10 Tj =2509C; Vgg = 0; f = 1 MHz; typical values.
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N-CHANNEL ENHANCEMENT MODE VERTICAL
D-MOS TRANSISTOR

N-channel vertical D-MOS transistor in SOT89 envelope and designed for use as line current inter-
rupter in telephone sets and for application in relay, high-speed and line-transformer drivers.

Features

® Direct interface to C-MOS, TTL, etc.
® High-speed switching
® No second breakdown

QUICK REFERENCE DATA

Drain-source voltage VDs max. 200 V
Gate-source voltage (open drain) tVGso max. 20 V
Drain current (DC) D max. 250 mA
Total power dissipation up to Tamp =25 °C Ptot max. 1 W
Drain-source ON-resistance typ 6 Q
Ip=250mA;Vgg=10V Rpson - il 129
Transfer admittance
Ip=250 mA;Vpg =15V lyfsl typ. 250 mS
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT89.
Pinning: —— ﬁi _,
1 = source :
1,6 1,8
2 = gate |<_1.4_’ |<—1.L»_>
3 = drain 3\ ’
| T 1
d |
I
= : 2% 25
z | 3,75
g | l
- , - =
0,8 .
s min 2
| ol ~°2%'\
B P Dol Cole i T R
0,37
4@4
~—Bg—
BOTTOM VIEW
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BST84

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Drain-source voltage
Gate-source voltage (open drain)
Drain current (DC)

Drain current (peak)

Total power dissipation up to Tamp = 25 ©C (note 1)

Storage temperature range
Junction temperature

THERMAL RESISTANCE

From junction to ambient (note 1)

CHARACTERISTICS
Tj = 25 OC unless otherwise specified
Drain-source breakdown voltage
Ip =100 uA; VGs =0
Drain-source leakage current
Vps=160V;Vgs=0
Gate-source leakage current
Vgs=20V;Vps=0
Gate threshold voltage
Ip=1mA; Vpg =Vgs

Drain-source ON-resistance
Ip=250mA;Vgg =10V
Transfer admittance
Ip =250 mA; Vpg =15V
Input capacitance at f = 1 MHz
Vps=10V;Vgg=0
Output capacitance at f = 1 MHz
Vps=10V;Vgg=0
Feedback capacitance at f = 1 MHz
Vps =10 V; Vgg=0
Switching times (see Figs 2 and 3)

Ip =250 mA;Vpp =50 V; Vgg=0to 10 V

Note

1. Transistor mounted on a ceramic substrate with area of 2.5 cm? and thickness of 0.7 mm.

Vps

tVGso

)
Ibm
P’tot
Tstg
Tj

Rih j-a

V(BR)DSS
IDss
Igss

VGs(th)

Rbson

max. 200
max. 20
max. 250
max. 800
max. 1
—65to + 150
max. 150
= 125
min, 200
max. 10
max. 100
min. 0.8
max. 2.8
typ. 6
max. 12
typ. 250
typ. 70
max. 90
typ. 20
max. 30
- typ. 5
max. 10
typ. 4
max. 10
typ. 15
max. 25

mA
mA

oc
oc

K/W

1084
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N-channel enhancement mode vertical D-MOS transistor BST84

Vpp =50V

7 7 7288773.1

Fig. 2 Switching times test circuit.

7294051
1000
—vgs= 10V = 5v—]
T 7
— A — =4V
'o N | A
(mA) i N 4
L /
|
[ |
100 ¢ 1 =3¢
— f
=
T
1
L1 |
=]
1o 1 | |
4 6 8 10 12 14
Rpson (£2)

Fig. 4 T; = 25 OC; typical values.

1,0 : = 7294050
Vgs=10V A~
”
; ,// 5V
D
(A) / L
/,/
/ 4v
0,5
] % L
yild -
7
/74
3V
— i ==
0
0 5 Vps (V) 10

Fig. 6 Tj=25 OC; typical values.

90% Y
INPUT
F10%
90%

OUTPUT
10%
=l lgj = = Loff ==
7288775

Fig. 3 Input and output waveforms.

7294048

| T
w ||| /

™

05 y ﬁ

|
|

LI /T T T T

Vgs (V)

Fig. 5 Tj= 25 OC;Vps = 10 V; typical values.

7294045

Prot
(W)

08 ™
06 \

04

' | L INL L
oll‘.l1lill

o T, (%)

200

Fig. 7 Power derating curve.
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BST84

3 7294047
k
25 /

2

7
Z

15 ///

1

/I

0,5

-50 0 50 100 150

T (°c)
R atT;

Fig.8 k=—RS0n® "] . . 400 mA/10 V:

Rpsonat25°C’
typical values,

7294046

N

08 \
0'150 0 50 100 150
Tj (°c)
\% atT;
Fig. 9 k= Galch) 1 ; VGS(th)at 1 mA;

VGs(th) at 256 °C’
typical values.

120 7294049
c
(pF)
80
\_ Ciss
0 \\
\ ~N
\ T —] Coss
o Crss
0
0 10 20 Vps (V) 30

Fig. 10 Tj = 25 °C; Vgg = 0; f = 1 MHz; typical values.
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BST86

N-CHANNEL ENHANCEMENT MODE VERTICAL
D-MOS TRANSISTOR

N-channel enhancement mode vertical D-MOS transistor in SOT89 envelope and designed for use as
Surface Mounted Device (SMD) in thin and thick-film circuits for application with relay, high-speed

and line-transformer drivers.

Features

® Direct interface to C-MOS, TTL, etc.
® High-speed switching
® No second breakdown

QUICK REFERENCE DATA

Drain-source voltage Vps max. 180 V
Drain-source voltage (non-repetitive peak; t, < 2 ms) Vps(sm) max. 200 V
Gate-source voltage (open drain) *VGEso max. 2 V
Drain current (DC) Ip max. 300 mA
Total power dissipation up to Tamp =25 °C Ptot max. 1w
Drain-source ON-resistance tvp 7 0
Ip=15mA;Vgg=3V Rpson ma)'(. 10 Q
Transfer admittance
Ip=300mA;Vpg=15V lyfs! typ. 250 mS
MECHANICAL DATA Dimensions in mm
Fig.1 SOT89. 4.6
- ik >
= source
2 = gate 3\ A\ Y
3 =drain [ T
I
I
26
d ! 't, 4,25
ay } b 373
l . + !
g ? 0,8
=R | min 2 y I |
s ‘ Yy _, o 53 \
_>0,LL<_ . 8%?(2,() ! 7269230.6
Marking: KO 0,37 |
..-*
BOTTOM VIEW

\ ' April 1991

1087



BST86

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Drain-source voltage

Drain-source voltage (non-repetitive peak; tp < 2 ms)

Gate-source voltage (open drain)
Drain current (DC)

Drain current (peak)

Total power dissipation up to Tamp = 25 °C (note 1)

Storage temperature range

Junction temperature

THERMAL RESISTANCE
From junction to ambient (note 1)

CHARACTERISTICS
Tj = 25 OC unless otherwise specified
Drain-source breakdown voltage
Ip =100 uA; Vgg=0
Drain-source leakage current
Vps=120V;Vgs=0
Gate-source leakage current
Vgs=20V;Vpg=0
Gate threshold voltage
Ip =100 uA;Vps = VGs
Drain-source ON-resistance
Ip=15mA;Vgg=3V
Ip =300 mA;Vgg =10V
Transfer admittance
Ip=300mA;Vpg=15V
Input capacitance at f = 1 MHz
Vpg=10V;Vgg=0
QOutput capacitance at f = 1 MHz
Vpg=10V;Vgg=0

Feedback capacitance at f = 1 MHz
Vps=10V;Vgg=0

Switching times (see Figs 2 and 3)

Ip =300 mA; Vpp=50V;Vgg=0to 10V

Vps
VDs(sM)

+VGso

D
IDm
Ptot
Tstg
Tj

Rth j-a

V(BR)DSS
IDSs
lgss

VGS(th)

RDSon
RDSon

lyfsl

max.
max.
max.
max.

max.

—65

max.

min.

max.

max.

min.

max.

typ.

max.

typ.

typ.

typ.

max.

typ.

max.

typ.

max.

max.
max.

180

200

20

300

800

1

to + 150
150

125

180

10

100

0.7
2.7

10

250

50
65

20
30

10

10
15

1. Transistors mounted on a ceramic substrate with area of 2.5 cm? and thickness of 0.7 mm.

<

mA
mA

°C
oc

K/W
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N-channel enhancement mode vertical D-MOS transistor BST86

= 90%
Vpp =50V y
INPUT

7 10%

0V
I | l OUTPUT
0

'o 10%
5090
= Tgn e ==t gy Y=
7 7 7288773.1 7288775
Fig.2 Switching times test circuit. Fig.3 Input and output waveforms.
1000 - = pZ35058 10 " 7294054
—Vgs=10V, 5‘\/ /
/ // av l
A A /
Ip / Ip /
(mA) l / (A)
100 { 05 ]
/
10 0 Vi
4 6 8 10 12 14 0 5 Vas (V) 10
Rpson (£2)
Fig.4 Tj= 25 °C; typical values. Fig.5 Tj=250C; Vpg =10 V; typ. values.
7294052
1.0 . i 7294057 1,0 ‘ N ‘ T
Veg=10V,~ 5V Ptot \ | ’
IS o W)
|D // -~ 0,8
(A) //// '
4V
////' 06 \
05 // Ve N
‘ | \ | |
/ 0,4 | f } 1
| l |
] av TN
] 02 ‘ ‘ 1
y /4 ‘ | NN
3 : HEERNE
0 5 Vos (V) 10 0 100 T, (%C) 200
Fig.6 T;=25 OC; typical values. Fig.7 Power derating curve.
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BST86

7294055

25

0,5
-50 0 50

100 150
Tj(°c)

Rpson at Tj

Fig ke,
88 X RpDson at 25 9C

; typical values.

08

0,7 \

7294053

-50 0 50 100 150

Fig.9 k

typical

Tj (°C)

\ atT;
GEN® ] :VGs(th)at0.1mA;
VGs(th) at 26 °C

values.

7294056

120

(pF)

80

\NL

Ciss

40

\\

= Coss

T——

CI'SS

20

Vps (V

) 30

Fig.10 T;=25 OC; Vgs = 0; f = 1 MHz; typical values.
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BST120

P-CHANNEL ENHANCEMENT MODE VERTICAL D-MOS

P-channel vertical D-MOS transistor in SOT89 envelope and intended for use in relay, high-speed and

TRANSISTOR

line-transformer drivers, using SMD technology.

Features

® Very low Rpgon

® Direct interface to C-MOS
® High-speed switching

® No second breakdown

QUICK REFERENCE DATA

Drain-source voltage

-Vps max. 60 V

Gate-source voltage (open drain) tVgsp max. 20V
Drain current (DC) -Ip max. 0,3 A
Total power dissipation up to Tamp = 25 °C Ptot max. 1w
Drain-source ON-resistance

—Ip =200 mA; —Vgg = 10V Rpson oo 4'2 g
Transfer admittance

—lp=200mA; -Vpg=15V lyfs! typ. 200 mS

MECHANICAL DATA

Fig. 1 SOT89.

Pinning:

= source
2 = gate
3 = drain

marking: LM

Dimensions in mm

E!\
|
: 26
I 'n 4,25
l 2h 398
| ! }
j/ 0,8
min 9
| N vrle-cl
Ky B L e
0,37 ;
<[i5]>
<-——>
BOTTOM VIEW

W (April 1991
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BST120

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Drain-source voltage

Gate-source voltage (open drain)

Drain current (DC)

Drain current (peak) )

Total power dissipation up to Tamp =25 °C (note 1)
Storage temperature range

Junction temperature

THERMAL RESISTANCE

From junction to ambient (note 1)

CHARACTERISTICS
Tj=25 OC unless otherwise specified
Drain-source breakdown voltage
—Ip =100 uA; -VGg=0
Drain-source leakage current
—-Vpg=45V;Vgg=0
Gate-source leakage current
—NV@Eg =20V, Vpg =0
Gate threshold voltage
—Ilp=1mA;Vps=Vgs

Drain-source ON-resistance
—Ip =200 mA; —-Vgg=10V
Transfer admittance
—Ilp =200 mA; -Vpg=15V
Input capacitance at f = 1 MHz
—Vps=10V;Vgg=0
Output capacitance at f =1 MHz
—Vps=10V;Vgg=0
Feedback capacitance at f = 1 MHz
—=Vpg="10V; Vgg=0

Switching times (see Figs 2 and 3)
—Ip =200 mA; —Vpp =50 V; =VGg =010 10 V

Note:

—Vps
*VGso
| | D
—Ipm
Ptot
Tstg

Tj

Rthj-a

—V(BR)DSS
—Ipss
—=lGss

—VGs(th)

RbSon

max. 60
max. 20
max. 0.3
max. 0.8
max. 1
—65 to + 150
max. 150
= 125
min. 60
max. 10
max. 100
min. 1.5
max. 3.5
typ. 4.5
max. 6
typ. 200
typ. 55
max. 70
typ. 30
max. 45
typ. 8
max. 12
typ. 4
typ. 20

1. Transistor mounted on a ceramic substrate: area = 2,5 cm? and thickness = 0,7 mm.

=r » £ <

oC

K/W
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BST120

P-channel enhancement mode vertical D-MOS transistor
—~Vpp =50V Yo%
INPUT
90%
10%
o
. T OUTPUT
l I 90%
-0V
W 509
—» ton |le— —»| toff |e—
4 7 7294272.1 7294273
Fig.2 Switching times test circuit. Fig.3 Input and output waveforms.
1000 = . . 7221840 10 7221844.1
E-Vgs =10V =
— i A
D M il
-lp / ) 4
(mA) / & (A) W
4
" /
5 v// /
100 ya 0.5 A
) ! 1.
S Iy
117 5V
117 /
10 0
4 6 8 10 12 14 16 0 5 v v 10
Rps on () b
Fig.4 Drain current vs ON-resistance; Fig.5 Transfer characteristics;
Tj=25 OC; typical values. Tj=250C; -Vpg =10 V; typical values.
7221841
1.0
“Vgg = 10V d—=""1
_ID
(A) // 75V
/,/
/// 6V
05 //,
// 5V
‘A 45V
-
0
10
° -Vps V)

Fig.6 Output characteristics; Tj = 25 OC; typical values.
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J L BST122

P-CHANNEL ENHANCEMENT MODE VERTICAL D-MOS
TRANSISTOR

P-channel vertical D-MOS transistor in SOT89 envelope and intended for use in relay, high-speed and
line-transformer drivers, using SMD-technology.

Features

® Very low Rpson

® Direct interface to C-MOS, TTL
® High-speed switching

® No second breakdown

QUICK REFERENCE DATA

Drain-source voltage -Vps max. 50 V
Gate-source voltage (open drain) tVgsp max. 20 V
Drain current (DC) —Ip max. 0,25 A
Total power dissipation up to Tamp = 25 °C Ptot max. 1T W
Drain-source ON-resistance - 10 Q
—Ip =200 mA; -Vgg =10V RDSon typ‘ 75 Q
Transfer admittance
—-Ip =200 mA; =Vpg =15V lyfs! typ. 1256 mS
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT89.
g — 48—l
Pinning: 16 178
1 = source l‘_ 16~ B
2 = gate
3 = drain 3\ 1
' T
|
|
d i 26
4,25
o : 26 393
' ' l
g
_1 [|/ 08
min
s ‘ J ‘ \ - | 0.4 ‘
o Pl OLB
0,44 0,13 B (2x) 72882308
Marking; LN 0,37 E 035

4—@-»

- 30—

BOTTOM VIEW

l ‘ April 1991
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BST122

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Drain-source voltage
Gate-source voltage (open drain)
Drain current (DC)

Drain current (peak)

Total power dissipation up to Tamp = 256 °C

Storage temperature range

Junction temperature

THERMAL RESISTANCE

From junction to ambient (note 1)

CHARACTERISTICS
Tj=25 OC unless otherwise specified
Drain-source breakdown voltage
—Ip =100 uA; =Vgs =0
Drain-source leakage current
—=Vps=1V; Vgg=0
Gate-source leakage current
-Vgs=20V;Vpg=0
Gate threshold voltage
—Ip=1mA; Vps = Vgs

Drain-source ON-resistance

—Ip =200 mA; —=Vgg =10V
Transfer admittance

—Ip =200 mA; =Vpg=15V
Input capacitance at f = 1 MHz

=Vpg=10V; Vgs=0
Output capacitance at f = 1 MHz

=Vpg =10 V; Vgg=10
Feedback capacitance at f =1 MHz

=Vipg=10V; Vgs =10
Switching times (see Figs 2 and 3)

—Ip =200 mA; —Vpp =50 V; —Vgg =0 to 10 V

Note:

—VDs
+VGso
== | D
—Ipm
Ptot
Tstg

Tj

Rth j-a

—-V(BR)DSS
—Ipss
—lgss

—VGSs(th)

Rpson

min.

max.

max.

min.
max.

max.
typ..

typ.

typ.

max.

typ.

max.

typ.

max.

typ.
typ.

1. Transistor mounted on a ceramic substrate: area = 2,5 cm?; thickness = 0,7 mm.

50
20
0.25
0.5

to + 150
150

1256

50

100

15
3.5

10
7.5

125

30
45

20
30

10
10

= b b <€ <

oC

K/wW
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P-channel enhancement mode vertical D-MOS transistor

BST122

~Vpp =50V
INPUT
b
0 —I_I— T OuTPUT
10V -
toff
4 7 7294272.1
7294273
Fig. 2 Switching times test circuit. Fig. 3 Input and output waveforms.
g p
1000 — 7221839 - 7221843
1 1 1
“Vgg = 10V s
d=F=1
[ (A)
) ——7.5V P
(mA) ,/ /i 0.6 /,’
/ 6V P
™
/ £ L T 1M /
100 / y > 0.4 /
s I8 - 4.5 V+ /
| V.
I 17
/ !
I 02
74
10 0
6 8 10 12 14 16 18 0 10
“Vge (V.
Rps on () as V)
Fig.4 Drain current vs ON-resistance; Fig.5 Transfer characteristics;
Tj =25 OC; typical values. Tj =250C; —Vpg = 10 V; typical values.
0.8 7221842
-'D
(A)
0.6 .
Vas = 10VE=
/”r
7 75V =S
y }/ /!/
/& 6V
A
ol L,
’ O :
L1 4.5 V]
% 10
'VDS (V)

Fig.6 Output characteristics; Tj = 25 0C; typical values.
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BSvV52

SILICON PLANAR EPITAXIAL TRANSISTORS

® High-speed switching

N-P-N transistor in a microminiature plastic envelope. It is intended for very high-speed saturated
switching in thick and thin-film circuits.

QUICK REFERENCE DATA

Collector-base voltage (open emitter)

Collector-emitter voltage (Vg = 0)

Collector-emitter voltage (open base)

Collector current (peak value)

Total power dissipation up to Tamp = 25 °C

Junction temperature

D.C. current gain

Ic=10mA;Vcg=1V
Ilc=50mA; Vg =1V
Transition frequency at f = 100 MHz
Ic=10mA; Vcg =10V

Storage time

Ic=Ilg=—Igm=10mA

VeBO max. 20 V
Vcgs ~ max. 20 Vv
VCEO max. 12V
lem max. 200 mA
Ptot max. 250 mw
Tj max. 150 °C
hre 40 to 120

hgg > 25

. - 400 MHz
T typ. 500 MHz
tg < 13 ns

MECHANICAL DATA

Dimensions in mm

Marking code

Fig. 1 SOT-23. Zzig BSV52 = B2p
Pinning: 0150 _,
1= base 0.090
b " — |-
2amter 0T8N N (=02l
3 = collector . /
-
el 10 ' '
10° max | 1L 25
b ek \ 1.2 max
Y 0P |
MBBO12 e A oK 3l
;
o [ 0 5] | S
<_ITL:‘l‘x 30° 0'1‘8—0‘1 GB 7296885.1
max
Reverse pinning types are available on request. TOP VIEW
See also So/dering recommendations.
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BSV52

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-base voltage (open emitter) VecBeo max. 20 vV
Collector-emitter voltage (Vgg = 0) VCES max. 20 Vv
Collector-emitter voltage (open base)

Ic = 10 mA (see Fig. 4) VcEO max. 12V
Emitter-base voltage (open collector) VEBO max. 5V
Collector current (d.c.) Ic max. 100 mA
Collector current (peak value) Icm max. 200 mA
Total power dissipation up to Tamp = 25 °C Ptot max. 250 mW
Storage temperature Tstg —65 to + 150 ©C
Junction temperature Tj max. 150 °C

THERMAL RESISTANCE
From junction to ambient* Rth j-a = 500 K/W

CHARACTERISTICS
Tj=25 OC unless otherwise specified
Collector cut-off current

lIg=0;Veg=10V IcBO = 100 nA
IE=0;Vcg=10V;T;=125 oc lcBO << 5 pA
Saturation voltages
Ic = 10 mA; Ig = 300 uA VCEsat < 300 mV
VCEsat < 250 mV
Ilc=10mA; Ig=1mA
g L VBEsat 700 to 850 mV
VCEsat < 400 mV
lc=50mA; Ig = A
P e i > - < 1200 mV
D.C. current gain
Ilc=1mA;Vgg=1V hgg > 25
Ic=10mA; Vog =1V hEE 40 t0 120
Ic=50mA; Vcg=1V hrg > 25
Transition frequency at f = 100 MHz
lc =10 mA; Vg = 10 V #r * e o

typ. 500 MHz

*

Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm.
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Silicon planar epitaxial transistors

BSV52

Collector capacitance at f= 1 MHz

lg=1g=0;Veg=5V Cc < 4
Emitter capacitance at f = 1 MHz
Ic=1¢=0;VEg=1V Ce < 45
Switching times
Storage time Ic = Ig = —Igy = 10 MA ts < 13
Turn on time when switched from
—VBg=15Vtolc=10mA; Ig=3mA ton = 12
Turn off time when switched from
Ic=10mA; Ig =3 mA
to cut-off with —Igp = 1,56 mA toff < 18
Lt t
oot P
+10V
+6V|- 10%
A 100% .
0 | | time
A el
—4vi--L-
950, |
_ 1t t
Y < vl
OIuF ﬁ | time
Vi +10v +
-1V ——— |
560 I
| |00°/o
7 |
# 7209497 1
ts $10°%
7205539
Fig. 2 Test circuit and waveform storage time.
Vece  vi4 vid 5
10%
|
|
] |
0% |
| 3 time | time
| |
4
VA ; 0% VAﬁ :
I 90°% '| -
I | 0% [0
| | |
td tr l'= ts tf )
Yo time jﬁ%ﬂe

Fig. 3 Test circuit and waveforms turn on and turn off time.

pF
pF

ns

ns

ns

g Vi

1101



BSV52

Pulse generator: Oscilloscope:

Rise time t, < 1ns Input impedance Ri = 50Q

Pulse duration t > 300ns Rise time ty < 1ns

Duty cycle d < 002

Source impedance Rg = 50 2

turn on time turn off time

lc | '8 | -'Bm | Vcc |R1:R2 | R3| R4 |-VBB | —VBE | Vi| VBB | —Vi
mA | mA mA \Y k2 Q| Q \Y, \Y \Y Vv \Y
10 3 1,5 3 3,3 50|220| 3,0 1,6 15| 12,0 15

—Ig is the reverse current that can flow during switching off. The indicated —Igy is determined and
limited by the applied cut-off voltage and series resistance.

80 7221246
hre
60
watl ™
!!'/
40
20
. 1
0,1 10 100
Ic (mA)

Fig. 4 Vcg=1V; Tj=25 OC; typical values.
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Silicon planar epitaxial transistors BSV52
7210107 7210106
typical values 18=400pA] typical values
T=25°C 1j=25°C
20 200
e Ie v
(mA) (mA) oA
300pA &
5 o
15 150 <&
200uA 4
10 100
- ossse
100pA § SENEEE
i i 00uA
- S0ua S SasessasaLalnd
us ZéuA 200pA
OE ) 0 I T
0 05 1 VcgV) 15 0 5 10 Veg(V) 15
Fig. 5 Fig. 6

\ (April 1991
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BSV52

7210100
typical values
f =100MHz
800 [j =25°C
fr
(MHz)
600
. <9
400 | 2
> = \(\é\
N
P NGO,
Sl SN N
= ~F
N A{’
200 Z—N
\
. %
0
1 10 100 Ic (mA) 1000
Fig. 7
7210101
06 typical value
v Tj= 25°C;
CEsat I
C_rnl
(V) E3_20,
II 10
H
04 —7
]
/
/
- y.
\ '
~ 7
- ~ PARPd
L ] 5 il
0.2 = o .
0
01 1 10 100 Ic (mA) 1000

Fig. 8
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Silicon planar epitaxial transistors BSV52

15 7210097
’ typical values
v Tj=25°C
BEsat
(V)
Ic
—_— <z
L Ig ’10//
- 20

05
I
0 |
01 1 10 100 Ic(mA) 1000
Fig. 9
06 72101041 15 ] 7210105.1
S typical values o | | typical values
- c H e 10
VCEsat Eﬂo VBEsat Ty
(V) (V)
04 1~ 1
o G =100/ 41
XCAO T H ] 5 A:—
= ] N
1 [~
et R : ™~ ™~ Oj”l;&_._
0.2 T ’,” =) 05 1{ ~
N W
Gl EEEENENENEE 2l
» 1 !
0 | =[5 | 0 I
=50 0 100 Tj (°C) =50 0 100 T (9€)
Fig. 10 Fig. 11

w (April 1991

1105



BSV52

10% 7210102.2 6 7210103
typical values f=1MHz
leoF+H Ie=0 ¢ By e
(nA) (DF) 1E=Ie:
4
10° S (/
%,
O @ 4
/
A //
2
1 - 0
0 50 100 Tj (°C) 150 0 0 Vveg(V) 20
Fig. 12 Fig. 13
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J L BYD17 SERIES

CONTROLLED AVALANCHE RECTIFIER DIODES

Glass passivated rectifier diodes in hermetically sealed leadless SMID* envelopes and intended for
general purpose rectifier applications.

The device is capable of absorbing reverse transient energy.

QUICK REFERENCE DATA

BYDI7TD | G | J | K | M

Crest working voltage VRWM ‘max. 200 | 400 | 600 | 800 | 1000 V
Reverse avalanche breakdown voltage V(BR)R Z 1232 1238 1283 1ggg : ;gg ://
Average forward current IF(AV)  max. 15 A
Non-repetitive peak forward current  |Fgm max. 20 A
Non-repetitive peak reverse power

dissipation PRrsm max. 0,4 kW
Junction temperature T max. 175 oC
MECHANICAL DATA Dimensions in mm

Fig. 1 SOD-87.

—==3 5102

— <h-0,3

7293596.1

* Surface-mounted implosion diode.

April 1991
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BYD17 SERIES

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)
BYD17D | G | J

Crest working reverse voltage
Continuous reverse voltage
Average forward current (averaged
over any 20 ms period)
Tip =105 o¢;
Tamb = 65 °C; p.c. board mounting
Repetitive peak forward current
Typ=550C;f=50Hz;a=3;
(inclusive derating for Tj max
at VRRm = 1000 V)
Non-repetitive peak forward current
t =10 ms, half-sinewave,
Tj = Tjmax Prior to surge;
VR = VRWMmax
Non-repetitive peak reverse power
dissipation; t = 20 us (half-sinewave);
Tj=Tj max prior to surge
Non-repetitive peak reverse avalanche
energy; IR = 0,34 A; Ti = Ti max
prior to surge; with inductive load
switched off
Storage temperature

Junction temperature

THERMAL RESISTANCE
Influence of mounting method

1. Thermal resistance from junction to
tie-point
2. Thermal resistance from junction to

ambient; device mounted on an 1,5 mm

thick epoxy-glass p.c. board;
Cu-thickness = 40 um (see Fig. 2)

LI

Fig. 2 Mounted on a p.c. board.

VRWM  max. 200 l 400 ‘ 600
VR max. 200 | 400 | 600
IF(Av) max. 1,6
IF(Av) max. 0,6
IEFRM max. 5,5
IFSm max. 20
PRsMm max. 0,4
ERsm max. 7
Tt —65 to + 175
Tj max. 175
Rth i-tp 30
Rth j-a 150
<« 50 ———
45
|y
— 50
225
->”<— 1,25 7296389

800
800

1000 V
1000 V

kW

mJ
oC
oC

K/W

K/W
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Controlled avalanche rectifier diodes

BYD17 SERIES

CHARACTERISTICS
Tj = 25 OC unless otherwise specified

Forward voltage*
IF=1A;Tj=Tjmax
IE=1A

Reverse avalanche breakdown voltage
IR =0,1 mA

Reverse current
VR = VRWMmax
VR = VRWMmax: Tj = 165 °C
Diode capacitance
VR=0;f=1MHz

BYDI7TD| G | J | K | M
VE & 0,93| 093 | 0,93 | 0,93 | 093 V
VE < 1,05 | 1,05 | 1,06 | 1,05 | 1,06 V
» - 225 | 450 650. 900 | 1100 V
(BRIR < 1600 | 1600 | 1600 | 1600 | 1600 V
IR < 1 MA
IR < 100 HA
Cq typ. 21 pF
7282750
y)
J
Tj=175° /
;
] [250°¢
/|
7/
/
i
/)
1/
P4
0 0,4 038 1,2 Ve (V) 16

Fig. 3 Maximum forward voltage.

* Measured under pulse conditions to avoid excessive dissipation.

April 1991
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BYD17 SERIES

7292751

2 a=3 [26 2 157
// ‘A1.42

AV /4
w0 /

Wi

W a
7

0 0,4 08 1,2 1,6
IF(Av) (A)

Fig. 4 Maximum values steady power dissipation (forward plus
leakage current) as a function of the average (a) forward current.

a=IF(RMS)/IF(AV); VR = VRWMmax.

0.8 7224268
IF(AV) P\¥
(A) \
N
0.6
\\\
0.4 \\
0.2 \
0 \
0 40 80 120 160 200

Tamb (°€)

Fig. 5 Maximum average forward current as a function of

temperature; the curves include losses due to reverse leakage.

VR = VRWMmax. § =0.5;a= 1.57.

= ambient temperature and device mounted as shown
in Fig. 2.
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Controlled avalanche rectifier diodes

BYD17 SERIES

7224267

IF(AV) pmtn,
(A) ~N

N

N

, \

0 40 80 120 180 200
Tp (°C)

Fig. 6 Maximum average forward current as a function of temperature;
the curves include losses due to reverse |leakage.

VR=VRWMmax. 8 =0.5; a= 1.57.

= tie-point temperature and device mounted as shown in Fig. 2.

200 7292753
: _\.\;- i el
i
(°c)
100
D G J K M
0
0 400

800 VR (V) 1200

Fig. 7 Maximum permissible junction temperature as a function of
reverse voltage;

=VR: =VRwWM, 6 =0.5.

w (April 1991
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BYD17 SERIES

103 7292754
IR
(uA)
102 /
P &
= 4
7
10 -
=
Z
1
0 100 7 (°¢) 200

Fig. 8 Maximum values reverse current as a function
of junction temperature; VR = VRWMmax-

7292755
102
Cq
(pF)
1o\~
~
\\
™
\‘
\\
kk L
L 2 3
1 10 102 vy 10

Fig. 9 Capacitance as a function of reverse voltage;
f=1MHz; Tj = 25 OC; typical values.
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Controlled avalanche rectifier diodes BYD17 SER'E S

103 7292756
S
PRsM
(W)
\ ~N
N
\
102 \\
\\ 7277559
S|
PR <~~~ PRSM
1010 10 103 0 time

i

tp (us)

Fig. 10 Maximum permissible non-repetitive peak reverse power
dissipation in the avalanche region; Tj = Tjmax.
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BYD37D; G; J; K; M

AVALANCHE FAST SOFT-RECOVERY RECTIFIER DIODES

Glass passivated rectifier diodes in hermetically sealed leadless SMID* envelopes. They are intended
for television and industrial applications, such as switched-mode power supplies, scan rectifiers in
TV receivers and also for use in inverter and converter applications. The devices feature non-snap-off
(soft-recovery) switching characteristics and are capable of absorbing reverse transient energy

(e.g. during flashover in a picture tube).

QUICK REFERENCE DATA

Repetitive peak reverse voltage
Continuous reverse voltage

Average forward current
Non-repetitive peak forward current
Non-repetitive peak reverse energy
Reverse recovery time

VRRM
VR
IF(AV)
IFSm
ERsm
Trr

BYD37D G J K M

max.

max.

max.

max.

200 400 600 800 1000 V
200 400 600 800 1000 V

1.5 1.5 A

20 20 A
10 Vi mJ

250 300 ns

MECHANICAL DATA

— <—0'3

=8 50,2 =

* Implosion Diode

19
gD1=

Fig. 1 SOD-87.

Dimensions in mm

7293596.1
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BYD37D; G; J; K; M

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Repetitive peak reverse voltage VRRM
Continuous reverse voltage VR
Average forward current square wave;

6§=05

Tip =105 oc IF(AV)

Tamb = 65 °C; PCB mounting IF(AV)

Repetitive peak forward current

Non-repetitive peak forward current

t = 10 ms, half-sinewave;

Tj = Tjmax prior to surge;

VR = VRRMmax IFsm
Non-repetitive peak reverse avalanche

energy; IR = 400 mA; Tj = Timax,

prior to surge; with inductive load

switched off ERsm
Storage temperature range Tstg
Junction temperature Tj

THERMAL RESISTANCE
Influence of mounting method

1. Thermal resistance from junction

to tie-point Rthj-tp
2. Thermal resistance from junction

to ambient; device mounted on an

1.5 mm thick epoxy-glass printed

circuit board;

Cu-thickness = 40 um; Fig. 2 Rthj-a

max.

max.

max.
max.

max.

max.

max.

50

45

L7
025

-»”« 1’25

BYD37D G J K M
200 400 600 800 1000 V
200 400 600 800 1000 V
15 1.5 A
0.6 0.6 A
12 12 A
20 20 A
10 7 mJ
—65 to + 175 oc
175 oC
30 K/W
150 K/W
50
7296389

Fig. 2 Mounted on a PCB.

1116
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Avalanche fast soft-recovery rectifier diodes BYD37D; G; " i K; M

CHARACTERISTICS
Tj = 25 OC unless otherwise specified

BYD37D G J K M

Forward voltage *

Ig=1A VE < 1.3 13 13 1.3 1.3 V
|F=1A?Tj=ijax VE < .1 13 L 1.3 1.1V
Reverse avalanche breakdown voltage
IR=0.1TmA V(BR)R ~ 300 500 700 900 1100 V
Reverse current
VR = VRRMmax IR < 1 1 uA
VR=VRRMmax?Tj= 165 °C IR < 100 100 nA
Reverse recovery when switched from
IF=1Ato VR <30V with
—dIg/dt =20 A/us
recovery charge Qg < 250 400 nC
recovery time trr < 250 300 ns
Maximum slope of reverse recovery
current when switched from
IF=1Ato VR =30V with
—dlg/dt=1A/us [dig/dt] < 6 5 Alus
3 ' 7292743
1
Ig .'
(A) ,’ /
il
2 ] /
7 /Tj=25°C
7
176°c} )
/
1 v
/
1/
l{'
rd
0 o
9 1 VE (V) ¢

Fig. 3 Maximum forward voltage.

* Measured under pulse conditions to avoid excessive dissipation.
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BYD37D:; G; J; K; I\JL

(W)

IF(AV)
(A)

0.8

IF(AV)
(A)

0.6

0.4

0.2

7292744

57

1
/142

04

038

1,2 1,6
IF(av) (A)

7224267

\

40

80 120 160 200

Tip (°C)

7224268

40

80 120 160 200

1118

Tarmb {9€)

Fig. 4 Maximum values steady state power
dissipation (forward plus leakage current) excluding
switching losses as a function of the forward current.
The graph is for switched-mode application.

a=Ig(RMS)/'F(AV): VR = VRRMmax:

Fig. 5 Maximum average forward current as a
function of temperature; the curve includes losses
due to reverse leakage.

The graph is for switched-mode application.

VR =VRRMmax: 6 =0.5;a=1.42,

—— = tie-point temperature.

Fig. 6 Maximum average forward current as a

function of temperature; the curve includes losses

due to reverse leakage.

The graph is for switched-mode application.

VR = VRRMmax, 6= 0.5; a= 1.42.

= ambient temperature and device mounted
as shown in Fig. 2.
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Avalanche fast soft-recovery rectifier diodes BYD37D, G; J; K; M

103 7292746
IR
(uA)
102
7 4
¥ 4
/
10 -
g
¥ d
Fig. 7 Maximum values reverse current as a
1 function of junction temperature.
0 100 200 .
Tj (%) VR = VRRMmax-
200 7292753
J=t-F~F4-L]
%)
100
D G J K M
Fig. 8 Maximum permissible junction temperature
0 as a function of reverse voltage.
0 400 800 . (y) 1200 =VR; ——=VRRM: § = 0.5.
102 72927471
Cd
(pF)
10 \
D:G:J
NS
NN
N
K:M ™
‘\:\\
1 [ Fig. 9 Capacitance as a function of reverse voltage.
1 10 102 VR (V) 103 f=1MHz; Tj=25 OC; typical values.
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DEVELOPMENT DATA
This data sheet contains advance information and BYD77 SERIES

specifications are subject to change without notice.

EPITAXIAL AVALANCHE DIODES

Rectifier diodes in hermetically sealed leadless SMID*-envelopes. They feature low forward voltage
drop, very fast recovery, very low stored charge, non-snap-off switching characteristics and are capable
of absorbing reverse transient energy (e.g. during flashover in a picture tube). These properties make
the diodes very suitable for use in switched-mode power supplies and in general high-frequency
circuits, where low conduction and switching losses are essential.

QUICK REFERENCE DATA

BYD77A B C D E F G

Repetitive peak reverse voltage VRRM max. 50 | 100 | 150 | 200 | 250 | 300 | 400 V
Continuous reverse voltage VR max. 50 | 100 | 150 | 200 | 250 | 300 | 400 V
Average forward current IF(Av) max. 2 2 2 21185185 (185 A
Non-repetitive peak forward

current IESM max. 25 25| 25| 25| 25| 25| 25 A
Non-repetitive peak reverse energy ERgy  max. 20 20| 20| 20| 20| 20| 20 mJ
Reverse recovery time trr < 25 25| 25| 26| 50| 50| 50 ns
MECHANICAL DATA Dimensions in mm
Fig. 1 SOD-87.

<——— 35+ 0,2 —

— -v-0’3

7293596.1

* Surface-mounted implosion diode.
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BYD77 SERIES

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

BYD77A B & D E F G
Repetitive peak reverse voltage VRRM max. 50 100 | 150 | 200 | 250 | 300 | 400 V
Continuous reverse voltage VR max. 50 | 100 | 150 | 200 | 250 | 300 | 400 V
Average forward current
square wave; § = 0,5
Tip =105 oc IF(AV) max. 2 2 2 2185185185 A
Tamb = 60 °C; p.c.b. mounting Ig(ay) max. 085 |0,85 085|085| 08| 08| 08 A
Repetitive peak forward current IFRM max. 15 15 151 161 13| 131 13 A
Non-repetitive peak forward current )
(t = 10 ms; half sine-wave)
Tj = Tj max Prior to surge; with
reapplied VRRM IEsSm max. 25 A
Non-repetitive peak reverse avalanche
energy; with inductive load
switched off:
IR =600 mA at Tj = 25 °C
prior to surge ERsm max. 20 mJ
Ig =400 mA atTJ- = Tj max
prior to surge ERsv  max. 10 mJ
Storage temperature Tstg —65to+ 175 oC
Junction temperature Tj max. 175 2le
THERMAL RESISTANCE
Influence of mounting method
1. Thermal resistance from junction
to tie-point Rthj-tp 30 K/W
2. Thermal resistance from junction
to ambient when mounted on a
1,5 mm thick epoxy-glass printed-
circuit board; Cu-thickness
=40 um; Fig 2. Rthj-a 150 K/W
50
4,5
! ! —t 50
3
025
->||<— 1.25 7296389

Fig 2. Mounted on a printed-circuit board.
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Epitaxial avalanche diodes BYD77 SERIES

CHARACTERISTICS
Tj=25 OC unless otherwise specified

BYD77A B Cc D E F G
Reverse avalanche breakdown
voltage
IR=0,1TmA V(BR)R > 55| 110| 165 | 220 | 275 | 330 | 440 V
Forward voltage*
IF=1A; Tl Tj max VE < 0,7410,74| 0,74 (0,74 0,83 |0,83 | 0,83
IE=1A VE < 0,95 (0,95|0,95 (0,95 |1,05 |1,05 | 1,05
Reverse current
VR = VRRMmax IR < 1 1 1 1 1 1 1 wA
VR = VRRMmaXrTj 165 °C IR < 100 | 100| 100 | 100 | 100 | 100 | 100 pA
Reverse recovery time when switched
fromlp=05Atolg=1A;
measured at Ig = 0,25 A trr < 25| 26| 25| 25| 50| 50| 50 ns
7294647 7294648
4 4
Ig IE
(A) (A)
3 3
i |
v 1/
il s/
2 7 2 / /
,'l / A
Al
1 ./4 J 1 7
/
/ ,/ 1/
/] y
0 bl 0 e ’
0 0,4 0,8 1,2 1,6 0 0,4 0,8 1.2 1,6
VE (V) VE (V)
Fig. 3 BYD77A;B;C;D. Fig.4 BYD77E;F;G.
Maximum forward voltage. Maximum forward voltage.
m—Tj= 26 9C;~ —— Tj'= 176 9C. e T2 2B O i T == 1260C,

* Measured under pulse conditions to avoid excessive dissipation.
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BzD27 SERIES

REGULATOR DIODES

Diodes in hermetically sealed leadless SMID* glass envelopes.

They are intended for use as voltage regulator and transient suppressor diodes in medium power
regulation and transient suppression circuits.

The series consists of BZD27-C7V5 to BZD27-C510 in the normalized E24 range.

QUICK REFERENCE DATA

voltage transient
regulator suppressor
Working voltage range VZ nom. 7.5to 270 \"
Stand-off voltage VR 6.2t0430 V
Total power dissipation Ptot max. 2.3 w
Non-repetitive peak reverse power dissipation
Tj=2509C; tp = 100 ps PRSM  max. 300 w
MECHANICAL DATA Dimensions in mm

== 3,610,2 =

| =03

7Z93596.1

1,9

BI= o

Fig. 1 SOD-87.

* Surface mounted implosion diode.
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BZD27 SERIES

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)

Total power dissipation
Ttp=1050°C Ptot max. 23 W
Tamb = 55 ©C; PCB mounting (Fig. 2) Ptot max. 08 W

Non-repetitive peak reverse power dissipation
tp= 100 us, square pulse;

Tj= 25 OC (prior to surge) waveforms PRSM max. 300 W

waveform 10/1000 exponential pulse (Fig. 3);

Tj =25 OC (prior to surge) Prsm max. 150 W
Storage temperature Tstg —65to +175 ©C
Junction temperature Ti max. 175 °oC

THERMAL RESISTANCE
Influence of mounting method
1. Thermal resistance from junction to tie-point Rthj-tp = 30 K/W

2. Thermal resistance from junction to ambient
when mounted on a 1.5 mm thick epoxy
glass PCB;

Cu-thickness = 40 um; Fig. 2.

50
IRSM 7
: t t2
45 10us 1000us
! ! — 50
= N
025
10 -
- t]—» t
” e L i 7222455
-l 1,25 7296389
Fig. 2 Mounted on a printed-circuit board. Fig. 3 Current pulse in accordance with
IEC 60-2, Section 6.
CHARACTERISTICS
Tj = 25 OC unless otherwise specified
Forward voltage
IF=02A VF < 1.2 V
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Regulator diodes BZD27 SER'ES

temperature test reverse reverse working voltage differential
coefficient Sz | current | current a voltage Vz resistance
Iz rdiff
%/K mA nA Y Y Q
min. max. max min. nom. max. typ. max.

C7V5 0 0.07 100 50 3 7.0 7.5 7.9 1 2
c8v2 0.03 0.08 100 10 3 7.7 8.2 8.7 1 2
CoV1 0.03 0.08 50 10 5 8.5 9.1 9.6 2 4
c10 0.05 0.09 50 7 1.5 9.4 10.0 10.6 2 4
c11 0.05 0.10 50 3 8.2 10.4 1.0 11.6 4 7
C12 0.05 0.10 50 2 9.1 11.4 12.0 12.7 4 7
Cc13 0.05 0.10 50 2 10 12.4 13.0 14.1 5 10
C15 0.05 0.10 50 1 1 13.8 15.0 15.6 5 10
C16 0.06 0.11 25 1 12 15.3 16.0 171 6 15
Cc18 0.06 0.11 25 1 13 16.8 18.0 19.1 6 15
Cc20 0.06 0.11 25 1 15 18.8 20.0 21.2 6 15
C22 0.06 0.11 25 1 16 20.8 22.0 233 6 15
C24 0.06 011 25 1 18 22.8 24.0 25.6 7 15
c27 0.06 0.1 25 1 20 25.1 27.0 28.9 7 15
C30 0.06 0.11 25 1 22 28 30 32 8 15
¢33 0.06 0.11 25 1 24 31 33 35 8 15
C36 0.06 0.11 10 1 27 34 36 38 21 40
C39 0.06 0.11 10 1 30 37 39 41 21 40
C43 0.07 0.12 10 1 33 40 43 46 24 45
Cc47 0.07 012 10 1 36 44 47 50 24 45
C51 0.07 0.12 10 1 39 48 51 54 25 60
C56 0.07 0.12 10 1 43 52 56 60 25 60
C62 0.08 0.13 10 1 47 58 62 66 25 80
C68 0.08 0.13 10 1 51 64 68 72 25 80
C75 0.08 0.13 10 1 56 70 75 79 30 100
Cc82 0.08 0.13 10 1 62 77 82 87 30 100
Co1 0.09 0.13 5 1 68 85 91 96 60 200
C100 0.09 0.13 5 1 5 94 100 106 60 200
c110 0.09 0.13 5 1 82 104 110 116 80 250
Cc120 0.09 0.13 5 1 91 114 120 127 80 250
C130 0.09 0.13 5 1 100 124 130 141 110 300
C150 0.09 0.13 5 1 110 138 150 156 130 300
Cc160 0.09 0.13 5 1 120 153 160 171 150 350
C180 0.09 0.13 5 1 130 168 180 191 180 400
C200 0.09 0.13 5 1 150 188 200 212 200 500
C220 0.09 0.13 2 1 160 208 220 233 350 750
C240 0.09 0.13 2 1 180 228 240 256 400 850
C270 0.09 0.13 2 1 200 251 270 289 450 1000
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BZD27 SERIES

CHARACTERISTICS when used as transient suppressor diodes; Tj = 25 oC

BZD27 clamping voltage non-repetitive reverse current at recommended
(10/1000 pulse) at peak reverse stand-off voltage
V(CLIR IRSM IR VR
\Y A uA Vv
max. max.

C7V5 11.3 13.3 1500 6.2
C8v2 12.3 12.2 1200 6.8
Ccov1 13.3 11.3 100 75
Cc10 14.8 10.1 20 8.2
C11 15.7 9.6 5 9.1
Cc12 17.0 8.8 5 10
C13 18.9 7.9 5 11
C15 20.9 72 5 12
C16 22.9 6.6 5 13
Cc18 25.6 5.9 5 15
C20 28.4 5.3 5 16
C22 31.0 4.8 5 18
C24 33.8 4.4 5 20
Cc27 38.1 3.9 5 22
C30 42.2 3.6 5} 24
C33 46.2 3.2 5 27
C36 50.1 3.0 5 30
C39 54.1 2.8 5 33
C43 60.7 2,6 5 36
Cc47 65.5 23 5 39
C51 70.8 2.1 5 43
C56 78.6 1.9 b 47
C62 86.5 1.7 5 51
Cc68 94.4 1.6 5 56
C75 103.5 1.6 | 5 62
Cc82 114.0 13 ! 5 68
o1 126 1.2 [ 5 75
C100 139 1.1 b 82
C110 152 1.0 5 91
C120 167 0.90 5 100
C130 185 0.81 5 110
C150 204 0.73 b 120
C160 224 0.67 5 130
Cc180 249 0.60 5 150
C200 276 0.54 5 160
C220 305 0.50 5 180
C240 336 0.45 5 200
C270 380 0.40 b 220
C300 419 0.36 5 240
C330 459 0.33 5 270
C360 498 0.30 5 300
C390 537 0.28 5 330
C430 603 0.25 5 360
C470 655 0.23 5 390
C510 707 0.21 5 430
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Regulator diodes BZD27 SERIES

7224325 7297281

(W)
& /

~ N
~
0 [ 0 =
0 40 80 120 160 200 0 1 VE (V) 2
T(°C) E
Fig. 4 Maximum total power dissipation as Fig. 5 Forward voltage; Tj = 25 OC;
a function of temperature. typical values.

= tie-point temperature
— — — = ambient temperature and device
mounted ans shown in Fig. 2.

104 7297283.1
PRsM
w)
103 \\\
I
102 N
N
™
10
1072 107" Tt (me) 10

Fig. 6 Maximum non-repetitive peak reverse power dissipation
(square pulse); Ti=25 OC prior to surge.
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J' BZV49 SERIES

SILICON PLANAR VOLTAGE REGULATOR DIODES

Silicon planar voltage regulator diodes, in a SOT-89 plastic envelope, intended for stabilization applica-
tions in thick and thin-film circuits.

The series covers the normalized range of nominal working voltages from 2,4 V to 75 V with a tolerance
of + 5% (international standard E24 range).

QUICK REFERENCE DATA

Working voltage range Vz nom. 24to75V
Working voltage tolerance (E24 range) 5 %
Total power dissipation up to Tamp = 25 °C Piot ~ max. 1w
Junction temperature Tj max. 150 °C
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-89 T 22 =yt B
E!\
| T '
I
2 1 2

: 24 w25

| T 875

I

+— 7283028
0,8 3
min

' o ¢o 53

*'LL‘— . : OAB(ZX) 7269230.6
.37

[eof=)

Waiking code BOTTOM VIEW
BZV49- C2V4 =2Y4 C5V1=5Y1 C12=12Y C33 =33Y
C2v7 =2Y7 C5V6 = 5Y6 C13=13Y C36 = 36Y
C3Vv0=3Y0 C6VvV2=6Y2 C15=18Y C39 = 39Y
C3v3=3Y3 ce6Vv8 =6Y8 C16 = 16Y C43 = 43Y
C3V6 = 3Y6 C7V5=7Yb C18 = 18Y C47 =47Y
C3v9=3Y9 C8VvV2=8Y2 C20 = 20Y C51=51Y
C4Vv3 =4Y3 CoV1=9Y1 C22 =22Y C56 = 56Y
C4aVv7 =4Y7 €10 =10Y C24 =24Y C62 = 62Y
1l =11y C27 =27Y C68 = 68Y
C30 = 30Y C75 =175Y
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BZV49 SERIES

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Repetitive peak forward current

Average forward current
(averaged over any 20 ms period)

Working current (d.c.)

Total power dissipation *
up to Tymp =25 °C

Non-repetitive peak reverse power dissipation *
Tj=25 og: tp =100 ps

Storage temperature
Junction temperature

THERMAL RESISTANCE
From junction to collector tab
From junction to ambient in free air *

CHARACTERISTICS

Tj =250C
Forward voltage
Ig =50 mA
Reverse current
BZV49- C2v4 VR=1V
Cc2v7 VR=1V
C3Vv0 VR=1V
C3Vv3 VR=1V
C3V6 VR=1V
C3Vv9 VR=1V
C4v3 Vvr=1V
C4v7 VR=2V
C5V1 VR=2V
C5V6 VR=2V
C6V2 VR=4V
Cc6Vv8 VR=4V
C7V5 VR=5V
Cc8v2 VR=bYV
Cov1 VR=6V
C10 VR=7V

C11t0 C13 VR=8V
C15to C75 VR=0,7VZnom

IFRM

IF(AV)
Iz

Ptot

Pzsm
Tstg

Tj

Rth j-tab
Rthi-a

max. 250

max. 250

mA

mA

limited by Ptot max

max. 1
max. 40
—65 to +150
max. 150
15

125

< 1.0
< 50
< 20
<L 10
< 5
< 5
< 3
< 3
< 3
< 2
= i
L 3
< 2
< 1
< 700
< 500
< 200
2L 100
< 50

* Device mounted on a ceramic substrate: area = 2,5 cm?; thickness = 0,7 mm.

W

w
ocC
oc

K/W
K/W
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Silicon planar voltage regulator diodes

Tj=250C

E24 logarithmic range (tolerance + 5%)

BZV49-...

c2v4
ca2v7
C3Vv0
C3Vv3
C3Vv6

C3Vv9
Cav3
Cav7
C5Vv1
C5Vve

C6V2
C6V8
C7V5
Cc8v2
CoV1

c10
cn
C12
Cc13
C15

C16
C18
C20
C22
C24

c27
C30
C33
C36
C39

C43
Cc47
C51
C56
C62

C68
C75

working voltage

Vz (V)
at IZtest =5 mA
min, max.
2,2 2,6
25 29
28 3,2
3.1 356
34 3,8
3,7 41
4,0 46
44 50
4.8 54
5,2 6,0
58 6,6
6,4 72
7,0 7.9
77 87
8,5 9,6
9,4 10,6
104 11,6
1.4 12,7
12,4 141
13,8 15,6
15,3 1724
16,8 19,1
18,8 21,2
20,8 23,3
22,8 25,6

at Iz4est = 2 mA

25,1 28,9
28,0 32,0
31,0 35,0
34,0 38,0
37,0 41,0
40,0 46,0
44,0 50,0
48,0 54,0
52,0 60,0
58,0 66,0
64,0 72,0
70,0 79,0

differential
resistance
raiff (€2)
at IZtest =5 mA
typ. max.
70 100
75 100
80 95
85 95
85 90
85 90
80 90
50 80
40 60
15 40
6 10
6 15
6 15
6 15
6 15
8 20
10 20
10 25
10 30
10 30
10 40
10 45
15 55
20 55
25 70

at 1 7¢p5t = 2 MA

25 80
30 80
35 80
35 90
40 130
45 150
50 170
60 180
70 200
80 215
90 240
95 255

temperature coefficient

Sz (mV/K)
at 'Ztest =5mA
min. typ. max.
-3,6 -16 0
-3,5 -2,0 0
-35 -21 0
-3,5 -24 0
-3,5 -24 0
-3,5 —-25 0
-3,5 -25 0
-35 -14 0.2
-2,7 -0,8 12
-2,0 1,2 2.5
04 2.3 37
1,2 3,0 45
25 40 53
3,2 46 6,2
38 5,5 7,0
45 6,4 8,0
54 7.4 9,0
6,0 8,4 10,0
7,0 94 11,0
9.2 11,4 13,0
10,4 12,4 14,0
12,4 14,4 16,0
144 16,4 18,0
16,4 18,4 20,0
18,4 20,4 22,0

at IZtest =2 mA

214 234 253
24.4 266 294
27,4 297 334
30,4 330 374
334 364 412
376 412 466
420 46,1 51,8
46,6 51,0 572
52,2 570 638
58,8 644 716
65,6 717 798
73,4 80,2 886

BZV49 SERIES

diode capacitance

Cq4(pF); f=1MHz

VR=0
typ. max.
375 450
350 450
350 450
325 450
300 450
300 450
275 450
130 180
110 160

95 140
90 130
85 110
80 100
75 95
70 90
70 90
65 85
65 85
60 80
55 75
52 75
47 70
36 60
34 60
33 55
30 50
27 50
25 45
23 45
21 45
21 40
19 40
19 40
18 40
17 35
17 35
16,5 35
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BZV49 SERIES

6 Vz(V) 4 2 "
A o /E -
). Z Py
/ A LA
[/ A4
/ Fi
[INIAVATAN A,
/1] /1 1/
/
| II | [Il /
100
[IN A ATRTANI|
[ /
| 1]
MfoJOMo N ©
> >[> S Oy IZ
o Ksel Baelse B se BN o VRN oY)
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[
[ 1]
I [ 200
72779711
Fig. 2 Dynamic characteristics; typical values; Tj =250C,
15 Vz(V) 10 5 0
y.d °
|
|
|
9__§ g_g_g_g_g"'}:_‘;
o[ 18] 3] Sls]Sl 8l S]3
100
|
|
|
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|| typical values , (mA)
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dynamic |
| characteristics
[TT1] , 0
7259234.4

Fig. 3 Dynamic characteristics; typical values at Tj =25 0C.
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BZV49 SERIES

Silicon planar voltage regulator diodes

40 Vz (V) 30 20 100
| | |
| | |
| | | | |
| | | | |
| | | |
|
S - 2 N 3 S © o=
(_)Il & O 8) O C O 8 o 50
| |
| |
M |
Iz
' ' (mA)
typical vu‘lues 5 Tj=25°C
denomic characteristics ol 100
Fig. 4 Dynamic characteristics; typical values; Tj =25 0C,
90 Vz (V) 70 50 30O
/ AR AT AN |
/ |
/ / /
/ / /
/ Jl 1]
[ [ 1]
/ AN
/ II II / |
immE ARE Al 318 £
/ [1 1]
| / JLTUT I
/ / /
/ | / 1,
l ’ (mA)
typical values , Tj=25°C
dynamic characteristics L 100

Fig. 5 Dynamic characteristics; typical values at Tj =250C.
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BZV49 SERIES

Model for calculating the static working voltage (VZ stat)-

This model can be derived from Vz stat = VZ dyn t* AVZ of which Vz dgyn is given in the preceding
tables and can be derived from the typical dynamic characteristic curves (Figs 2, 3, 4 and 5)

AVz = AT x Sz. For Sz see tables and graphs Sz versus Tj.

AT =Pyt X Rthj-a= 12X VZ dyn X Rth j-a-
Following AVZz = Iz x VZ dyn X Rth j-a X Sz and the model will be:

VZ stat= VZ dyn + 12X VZ dyn X Rthj-a X SZ

Calculating example
BZV49-C24 mounted on a ceramic substrate of 7 x 5x 0,6 mm;at |z =7 mA.

7 x2ax125 x203)

1000 1000
=24+0,4=244V.

VZ stat = 24 +

15 7288267 7259229
! | max. permissible non-repetitive
peak reverse power dissipation
versus duration
Ptot
(W) Pzsm
(W)
2
1,0 N 10
A
b Y N
SN 75
\\\:\‘erior to surge)
0,5 10 ™~
N >
O\ —=
150°C Sh
LY (prior to surge)™ N
™
N
N
oL 1
0 100 T,, (°c) 200 107" 1 duration(ms) 10
Fig. 6 Power derating curve. Fig. 7.
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Silicon planar voltage regulator diodes BZV49 SERlES

300 7259230.1 +10 T [ T ]"[ }259112,3
g typical values |+
’ (myv/K) Tj=25 to 150°C |1
F |
(mA) e e
/ cavA
200 +5 | 'T
c8v2
/ C7Vs
C6V8
+25 céV2
C5V6
+—t
Vi 1 c5V1
typ AAZ
=T Tcav7
y -
-2,5
4
0 = -5
0 5 10 15 20
06 08  vp(v) T I;(mA)
Fig. 8 Tj=250°C. Fig. 9.
7288271
+1 T T
S e
Z - 4V3
(mV/K) //,/” 539
1
0 3V6
A e
4
4
Vi 3Vv3
_‘| //
/’ / / 3vo
~ /// / /,/'
NC / bz
-9 e N )z
~ A 2V7
2va
=3
103 10~2 1071 I7 (mA) 1

Fig. 10 Typical values temperature coefficient.

| (t\pril 1991 1137



BZV49 SERIES

10-1 7288269 104 7288268
(mV) (mV)
Ptot max |+
1 103 ’4/
Ptot max
VA =
N [ ]
Elz(dc)=5mA s /
10 102 ,
| >
1 I7 (d.c.)=5mA
y
a
102 10
vd
103 1
1 3 Vz (V) 5 0 10 20 Vo (V) 30
Fig. 11 Typical change of working voltage; Fig. 12 Typical change of working voltage;
T:=250C. T =250C.
104 ) i 7288270
]
+AV, = fe=
(mV) Ptot max
/
3 —
10 e
,"
/
Iz (d.c.)=2mA >4
P
g~
10
0 20 40 60 vy (V) 80

Fig. 13 Typical change of working voltage.
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Silicon planar voltage regulator diodes BZV49 SERIES

104 7277973.1
I
rdiff - -
() | |
\\ |
N
\ N
\
\\
N N
102 N N\ b
N C75 74
-
~\
c51 1
Q\\Q N cava |
\ B ™ |
\\ ™ C30
10 e
Y cav7]
~ C20
c12
|
Ncevs
1
107! 1 10 1z (mA)

Fig. 14 Typical values; Tj =250C; f=1kHz.
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J LBzvss SERIES

VOLTAGE REGULATOR DIODES FOR SURFACE MOUNTING

Silicon planar diodes designed for use as low-voltage stabilizers or voltage references. They are
available in the international standardized E24 (+ 5%) range, and also in tolerance ranges of 2% and 3%.
The series consists of 37 types with nominal working voltages ranging from 2,4 V to 75 V.

The SM diode is a leadless diode in a hermetically sealed glass SOD-80 envelope with tin plated metal
discs at each end. It is suitable for "automatic placement’’ and as such it can withstand immersion

soldering.
The diodes are delivered in ""super 8"’ tape.

QUICK REFERENCE DATA

Working voltage range

Total power dissipation up to
flange temperature of 50 °C

Non-repetitive peak reverse power dissipation
Junction temperature
Thermal resistance from junction to tie-point

Vz nom.24t075 V

Piot max. 500 mW

Pzsm max. 30 W
Tj max. 200 °C
Rth ]-tp o 0,30 K/mW

MECHANICAL DATA
Fig. 1 SOD-80.

Dimensions in mm

O

I+ = —
I

o
-

-

The BZV55 cathode is indicated by a yellow band.

7291084.1
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BZV55 SERIES

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134).
Average forward current (averaged

over any 20 ms period) IF(ay) max. 250 mA
Repetitive peak forward current IERM  max. 250 mA
Total power dissipation

up 10 Tfange = 50 °C Ptot max. 500 mW

up to Tamp = 50 °C and mounted on a ceramic

substrate of 10 mm x 10 mm x 0,6 mm Piot max. 400 mwW
Non-repetitive peak reverse power dissipation

t= 100 us; Tj =150 9°C Pzsm max. 30 W
Storage temperature Tstg —65to +200 °C
Junction temperature Tj max. 200 ©C

THERMAL RESISTANCE
From junction to tie-point (flanges) Rihjtp = 0,30 K/mW

From junction to ambient when mourited on a ceramic
substrate of 10 mm x 10 mm x 0,6 mm Rthja = 0,38 K/mW

CHARACGTERISTICS
Ty = 25 OC unless otherwise specified
Forward voltage

IF=10mA VE & 09 V
Reverse current .

BZV55-.2V4 VgR=1V IR < 50 uA
2V7 VR=1V IR < 20 pA
.3V0 VR=1V IR < 10 uA
3v3 VR=1V IR < 5 pA
.3V6 VR=1V IR < 5 uA
3v9 VR=1V IR < 3 uA
4V3 VR=1V IR < 3 pA
4v7 VR=2V IR &< 3 LA
5V1 VR=2V IR < 2 uA
.5V6 VR=2V IR < 1 kA
.6V2 VR=4V IR < 3 uA
6V8 VR=4V IR < 2 pA
AV VR=5V IR < 1 pA
.8V2 VR=5V IR e 8 700 nA
9V1 VR=6V IR < 500 nA
10 VR=7V IR < 200 nA
11 10,13 VR=8V IR < 100 nA
15t0.75  VR=0,7 Vznom IR < 50 nA
.= C for E24 (£ 5%) tolerance
.=Bfort2%
.= F for = 3%.
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Voltage regulator diodes for surface mounting BZV55 SER|ES

+ 2% tolerance range

BZV55B working voltage differential temperature differential
resistance coefficient resistance
Vz (V) rgiff (£2) Sz (mV/K) rdiff ($2)
at Iztest = 5 MA |at 1z¢e5t =5 MA at 1z¢est = 5 mA atlz=1mA
min. max. typ. max. min.  typ. max. typ. max.
B2V4 2,35 2,45 70 100 -35 -16 0 275 600
B2V7 2,65 2,75 75 100 -356 -20 0 300 600
B3VO 2,94 3,06 80 95 -35 -2, 0 325 600
B3V3 3,23 3,37 85 95 -35 -24 0 350 600
B3V6 3:53 3,67 85 90 -35 -24 0 375 600
B3V9 3,82 3,98 85 90 -35 -25 0 400 600
B4V3 4,21 4,39 80 90 -35 -25 0 410 600
B4V7 461 4,79 50 80 -35 —-14 0,2 425 500
B5V1 5,00 5,20 40 60 -2,7 -08 1.2 400 480
B5V6 5,49 5,71 15 40 -2,0 1:2 25 80 400
B6V2 6,08 6,32 6 10 I 0,4 2,3 3,7 40 150
B6V8 6,66 6,94 6 15 | 1,2 3,0 45 30 80
B7V5 7,35 7,65 6 15 2,5 4,0 5,3 30 80
B8V2 8,04 8,36 6 15 3,2 46 6,2 40 80
B9V1 8,92 9,28 6 15 3,8 5.5 7,0 40 100
B10 9,80 10,20 8 20 4,5 6,4 8,0 50 150
B11 10,80 11,20 10 20 5,4 7,4 9,0 50 150
B12 11,80 12,20 10 25 6,0 8,4 10,0 50 . 150
B13 12,70 13,30 10 30 ; 7,0 9,4 11,0 50 170
B15 14,70 15,30 10 30 92 114 13,0 50 200
B16 15,70 16,30 10 40 104 124 14,0 50 200
B18 17,60 18,40 10 45 124 14,4 16,0 50 225
B20 19,60 20,40 15 55 144 164 18,0 60 225
B22 | 21,60 22,40 20 55 16,4 184 20,0 60 250
B24 | 23,50 24,50 25 70 18,4 204 22,0 60 250
at 1Ztest =2 mA | at IZtest = 2 mA at 1Ztest = 2 mA atlz=05mA
B27 26,50 27,50 25 80 21,4 234 25,3 65 300
B30 29,40 30,60 30 80 244 26,6 29,4 70 300
B33 32,30 33,70 35 80 27,4 29,7 33,4 75 325
B36 35,30 36,70 35 90 304 330 37,4 80 350
B39 38,20 39,80 40 130 334 364 41,2 80 350
B43 42,10 43,90 45 150 376 41,2 46,6 85 375
B47 46,10 47,90 50 170 42,0 46,1 51,8 85 375
B51 50,00 51,00 60 180 46,6 51,0 57.2 90 400
B56 54,90 57,10 70 200 522 57,0 63,8 100 425
B62 60,80 63,20 80 215 58,8 64,4 7186 120 450
B68 66,60 69,40 90 240 656 71,7 79,8 150 475
B75 73,50 76,50 | 95 255 73,4 80,02 886 170 500
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BZV55 SERIES

Tj=25 oC
+ 3% tolerance range
BZV55F working voltage differential temperature leakage current
resistance coefficient
Vz (V) rdiff () Sz (mV/K) IR at VR
at l7¢est = D MA at 17¢est = 5 MA at | z¢est = 5 MA
min. max. typ. max. typ. LA \%

F2v 2,33 2,47 70 100 -1,6 50 1
F2v7 2,62 2,78 75 100 -2,0 20 1
F3V0 2,91 3,09 80 100 -2,1 10 1
F3V3 3,20 3,40 85 100 2,4 b 1
F3Vv6 3,49 Bl 85 100 -2,4 5 1
F3V9 3,78 4,02 85 100 -25 3 1
F4V3 417 4,43 80 100 -2,5 3 1
F4Vv7 4,56 4,84 50 100 -1,4 3 2
F5V1 4,95 5,25 40 80 -0,8 2 2
F5V6 5,43 5,77 15 40 1,2 1 2
FeV2 6,01 6,39 6 30 2,3 3 4
FEV8 6,60 7,00 6 20 3,0 2 4
F7V5 7,28 7,72 6 20 4,0 1 5
F8V2 7,95 8,45 6 20 46 0,7 5
Fov1 8,83 9,37 6 20 5.5 0,5 6
F10 9,7 10,30 8 25 6,4 0,2 7
F11 10,67 11,33 10 25 7,4 0,1 8
F12 11,64 12,36 10 25 8,4 0,1 8
F13 12,61 13,39 10 35 9,4 0,1 8
F15 14,55 15,45 10 40 1,4 0,06 10
F16 15,50 16,50 10 45 12,4 0,05
F18 17,50 18,50 10 50 14,4 0,05
F20 19,40 20,60 15 60 16,4 0,05
EF22 21,30 22,70 20 70 18,4 0,05
F24 23,30 24,70 25 80 20,4 0,05

at 12test = 2 mA at 1Z¢est = 2 mA at 12test = 2 mA atlz=05mA
F27 26,20 27,80 25 80 23,4 0,05 0,7
F30 29,10 30,90 30 100 26,6 0,05 0,7
F33 32,00 34,00 35 120 29,7 0,05 0,7
F36 34,90 37,10 35 140 338.0 0,05 0,7
F39 37,80 40,20 40 150 36,4 0,05 0,7
F43 41,70 44,30 45 160 41,2 0,05 0,7
F47 45,60 48,40 50 170 46,1 0,05 0,7
F51 49,50 52,50 60 180 51,0 0,05 0,7
F56 54,30 57,70 70 200 57,0 0,05 0,7
F62 60,10 63,90 80 220 64,4 0,05 0,7
F68 66,00 70,00 90 240 71,7 0,05 0,7
F75 72,80 17,20 95 255 80,02 0,05 0,7
Tj =250C
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Voltage regulator diodes for surface mounting

BZV55 SERIES
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BZV55 SERIES
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Fig. 4 Static characteristics; typical values; Tamp = 25 °C.
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Fig. 5 Dynamic characteristics; typical values; Tj=25 oC.

1146 April 1991\ r



BZV55 SERIES

Voltage regulator diodes for surface mounting

15 Vz(V) 10 5 00
/ [ [ /
/1 1] /AIN NN
/ | [T
VRN, / T
(1] | [
SO
el efofH
JRE J Il T3
I
| 13
|
[ Ty
|| typical values | (mA)
== Tamb=25°C
| static e
characteristics
[T ul
Fig. 6.
15 Vz (V) 10 5 0
| [ o 0
| |
|
,1 100
1]
]
|
‘ i
AcctadRE al I
dynamic |
|| characteristics
I [ I I T 72592345 200
Fig. 7.

w (April 1991 1147



BZV55 SERIES
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BZV55 SERIES

Voltage regulator diodes for surface mounting
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BZV55 SERIES

725912.4

;'10 T
z typical values -
300 i L (mV/K) Tj=25 to 150°C -
+7,5 {
, 10
F T
(mA) 9v1
f -5 m
8Vv2
200 / 7V5
i 6V8
+2.5 ot 6V 2
] 5V6
/ -
= 5V1
typ I 0 Lot =
100 = 4V7
/ " A
y, -2,5
|
0 =5
0 5 10 15 20
06 08  ve(v) 1 Iz(mA)
Fig. 12 Tj=250C. Fig. 13.
7277972.2
0
Sz 4v3
(mV/K)
1 - 3vg
- | |
\ "1 L ave
/ r/ L
AN //’ » TI !
-2 \1 < 3v3
- 3Vo -+
- 2v4,
7 2v7 ||
-3
-4
0 75
. = Iz (MA)

Fig. 14 Typical values; Tj=25to 150 °C.

1150 April 1991



Voltage regulator diodes for surface mounting BZV55 SERIES
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BZV55 SERIES
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Fig. 16 Typical change of working voltage under operating conditions at Tamp = 25 °C.
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Voltage regulator diodes for surface mounting BZV55 SER'ES
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BZV80
BZV81

VOLTAGE REFERENCE DIODES FOR SURFACE MOUNTING

Voltage reference diodes in a SOD-80 envelope. They have a low temperature coefficient and are
primarily intended for use as voltage reference sources.

The SM diode is a leadless diode in a hermetically sealed glass SOD-80 envelope with tinplated metal
discs at each end. It is suitable for ““automatic placement’” and as such it can withstand immersion
soldering.

The diodes are delivered in bulk or in ““super 8" tape.

QUICK REFERENCE DATA

B3 5,89 V
Reference voltage at |7 = 7,6 mA Vief typ. 6,20 V
< 6,51 V
Temperature coefficient
atlz=75mA BZVv80 [Sz| < 0,01 %/K
BZVv81 1SzI < 0,005 %/K
Operating temperature Tamb —20to+80 °C
MECHANICAL DATA Dimensions in mm

Fig. 1 SOD-80

D=
1,6+0,1

<«—— 35+02 —

7Z291084.1

Cathode indicated by yellow band
BZV80 second band: black
BZV81 second band: brown

April 1991
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BZV80

BZV81
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Working current (d.c.) Iz max. 50 mA
Working current (peak value) Izm max. 50 mA
Total power dissipation

up to Tamp = 50 °C Piot max. 400 mW
Storage temperature Tstg —65 to + 200 °C
Operating ambient temperature Tamb —20to +80 °C

THERMAL RESISTANCE

From junction to ambient mounted on a
ceramic substrate of 10 x 10 x 0,6 mm Rthj-a = 380 K/W

CHARACTERISTICS
Tamb = 25 OC unless otherwise specified

> 5,89 V
Reference voltage at 17 = 7,5 mA Vief typ. 6,20 V
< 6,51 V
Reference voltage excursion at |7z = 7,5 mA
ambient temperature test points BZV8B0 AV efl < 62 mV
—20;+ 25;+55;+80°C BZV81 |AV g5l < 31 mV
Effective temperature coefficient at |z = 7,6 mA
BZV80 - [Sz| < 0,01 %/K
BZV81 [Sz| < 0,005 %/K
Differential resistance at Iz = 7,5 mA rdiff < 15 Q

Notes

1. Tolerance and stability of 17.
The quoted values of AV ¢ are based on a constant current |z. Two factors can cause V ef to change
with 17, namely the differential resistance rq;ff and the temperature coefficient Sz.
a. Each change of Iz can result in a maximum change of Vet as follows:
AV ef (mV) = Alz (mA) x 156
taking into account rqjff is max. 15 Q.
b. The temperature coefficient of the reference voltage is also a function of 1z. However, for these
reference diodes Sz varies max. = 0,06 mV/K or + 0,001 %/K when |7 is between 6 and 10 mA,
so this effect can be neglected in practice for these types.

2. The temperature coefficient of the reference voltage is obtained from the following equation.

_ (Vref1—Vref2) 100
Sz X

= %/K
(Tamb2—Tmab 1) Vref nom
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LOW VOLTAGE STABISTORS FOR SURFACE MOUNTING

Silicon planar integrated voltage regulator diodes in hermetically sealed SOD80 glass envelopes,
intended for low power clipping, level shifting, voltage regulation, temperature stabilization of
transistor base-emitter biasing network and in many other applications where tight tolerances and

low voltage levels are required.

The series consists of four types with nominal voltages ranging from 1.4 to 3.2 V.

The SM diode is a leadless diode in a hermetically sealed glass SOD80 envelope with tin plated metal
discs at each end. It is suitable for “automatic placement’” and as such it can withstand immersion

soldering.
The diodes are delivered in bulk or in ""super 8'* tape.

QUICK REFERENCE DATA

Regulation voltage range VEF nom.
Continuous reverse voltage VR max.
Repetitive peak reverse voltage VRRM max.
Total power dissipation

up to Tamp =25 °C Ptot max.
Junction temperature Tj max.
Differential resistarjce o

at IF=5mA; f=1kHz rdiff max.

1.4

10
20

|

10 \%
10 Vi
350 mW
150 oC

15 ‘ 18 ,20 Q
30 |325 35 0

MECHANICAL DATA
Fig.1 SODS8O.

Marking code:

BZV87—-1V4 = 1V4 Ph
BZV87-2V0 =2V0 Ph
BZV87-2V6 = 2V6 Ph
BZV87-3V2=3V2Ph

Dimensions in mm

f
D1=
1.6+0.1

¢

7222885 —

Cathode indicated by black band.
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BZV87

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)

Repetitive peak forward current

Continuous reverse voltage

Repetitive peak reverse voltage

Total power dissipation

up to Tamp =25 °C

Storage temperature range

Junction temperature

THERMAL RESISTANCE

From junction to ambient in free air

CHARACTERISTICS

Tj=25 OC unless otherwise specified

Regulation voltage range

atlp=5mA

Differential resistance

Negative temperature coefficient

atlp=1mA; f=1kHz
at|p=5mA; f=1kHz

atlg=10mA; f=1kHz

atlp=5mA

Reverse current

atVR=5V

Diode capacitance

at VR =0;f=1MHz

Note

1

IFRM
VR
VRRM
Ptot

Tstg
Tj

Rth j-a

VF

rdiff
rdiff

rdiff

SF

Cq

max.
max.

max.

max.

max.

min.
max.

typ.
typ.

max.

typ.

max.

typ.

max.

typ.

max.

14 | 20 | 26 |32
250 175
10
10
350
—65 to 150
150
350
14 |20 |26 |32
13 | 1.85 | 235 |2.85
15 | 215 | 2.8 |345
55 | 80| 90 | 100
10| 15| 18| 20
20 | 300|325 | 35
60| 80| 90| 10
10| 15175 | 20
38| 60| 85 |15
200
15
25

Mounted on anepoxy-glass printed-circuit board measuring 15 mm x 10 mm x 0.8 mm.

Vv
mA

mW
oc
oe

K/W
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Low voltage stabistors for surface mounting

BZV87

100 1 ; ; I7Z§5920
i 1 i i
] | I
| | |
| / [
L ,’ AEN
I1V4 2V0 2V6 3v2
19, ! I ] I
I I i [
| | | ]
| | |
|
1 ] 1 ]
I I i
| I |
| | |
| | |
f |
0,1 /
0 ! . S vew

Fig. 2 Forward current as a function of forward voltage;
Tj=25 OC; typical values.
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BZX84 SERIES

SILICON PLANAR VOLTAGE REGULATOR DIODES

Low power general purpose voltage regulator diodes in a micro miniature plastic envelope. They are
available in three series; one to the international standardized E24 (+ 5%) range, one in a tolerance of
+ 2% and the other in a tolerance of + 1%.

Each series consists of 37 types with nominal working voltages from 2.4 V to 75 V.

QUICK REFERENCE DATA

Working voltage range Vz nom. 24t075 V
Working voltage tolerance t5 %
Total power dissipation up to Tagmp = 25 °C Ptot max. 300 mW
Junction temperature Tj max. 175 oC
MECHANICAL DATA 3.0 Dimensions in mm
Fig. 1 SOT-23. 2.8
0.150 5 "
0.090
i 0T8N il ~ 0.2M)|[A
0.60[" /> [a] [=[o2[a]8]
. s
Al 04 ? - ]
10° max 1L 25 - 1
mex 1.2 max n.c:
\ 4o
\\\ /f ;:ln%x n ‘ 3 wmss112
3l
\V |
<_n'11élx_’ 30° 0-‘*5_8.1_’ GE 7296885.1
max
TOP VIEW
See also Soldering recommendations.
Marking code
BZX84-C2V4 =Z11 BZX84-C5V6 = Z3 BZX84-C13=Y3 BZX84-C33=Y12
C2v7 =212 C6Vv2 =24 C15=Y4 C36=Y13
C3v0 =213 CéV8 =25 C16 =Y5 C39=Y14
C3v3 =214 C7V5 =276 C18=Y6 C43=Y15
C3Vv6 =215 c8v2 =27 C20 =Y7 C47 =Y16
C3Vv9 =216 C9V1 =128 C22=Y8 C51=Y17
C4Vv3 =217 Cc10 =29 C24=Y9 C56=Y18
C4v7 =21 C11 =Y1 C27=Y10 C62=Y19
C5V1 =22 C12 =Y2 C30=Y11 C68 = Y20
C75=Y21

Marking for B and A types available on request.

April 1991
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BZX84 SERIES

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Repetitive peak forward current IFRM max. 250 mA
Repetitive peak working current I1ZRM max. 250 mA
Total power dissipation up to Tamp = 25 0C** Piot max. 300 mW
Storage temperature Tstg —65 to + 150 °C

Junction temperature Tj max. 150 oC

THERMAL CHARACTERISTICS*

Thermal resistance**

From junction to ambient Rthjt = 420 K/W

CHARACTERISTICS

Tj=25 OC unless otherwise specified

Forward voltage

Ig =10 mA Vg < 09 Vv
Reverse current
BZX84—.2V4 VR=1V IR % 50 WA

2v7 VR=1V IR % 20 wA
3V0 VR=1V IR < 10 nA
3v3 VR=1V IR < 5 uA
3V6 VR=1V IR < 5 uA
3Vv9 VR=1V IR < 3 uA
4V3 VR=1V IR &L 3 LA
4v7 VR=2V IR = 3 pA
5V1 VR=2V IR < 2 pA
5V6 VR=2V IR < 1 uA
6V2 VR=4V IR < 3 uA
6Vv8 VR=4V IR < 2 pA
7V5 VR=5V IR < 1 kA
8Vv2 VR=5V IR < 700 nA
9Vv1 VR=6V IR & 500 nA
10 VR=7V IR = 200 nA
1 VR=8V IR < 100 nA
12 VR =8V IR & 100 nA
13 VR=8V IR < 100 nA
15 to 75 VR =0.7Vzhom IR < 50 nA
.=A for1%
.=B for 2%

..=C for (E24), 5%

* See Thermal characteristics in chapter GENERAL.
** Device mounted on a ceramic substrate of 7 mm x 5 mm x 0.6 mm.
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Silicon planar voltage regulator diodes

BZX84 SERIES

Tj=250C
t 5% tolerance range
BZX84 working voltage differential temperature coefficient differential
resistance resistance
Vz (V) rdiff (2) Sz (mV/K) rdiff (€2)
at 12¢est = 5 MA at 17test = 5 mA at |Z¢est = 5 MA atlz=1mA
min. max. typ. max. | min. typ. max. typ. max.

C2v4 2.20 2.60 70 100 -35 -16 0 275 600
c2v7 2.50 2.90 75 100 -35 =20 0 300 600
C3V0 2.80 3.20 80 95 -35 =21 0 325 600
C3Vv3 3.10 3.50 85 95 -35 =24 0 350 600
C3Vv6 3.40 3.80 85 90 -35 =24 0 375 600
C3Vv9 3.70 4.10 85 90 -35 =25 0 400 600
C4av3 4.00 4.60 80 90 -35 =25 0 410 600
cavy 4.40 5.00 50 80 -35 -14 0.2 425 500
C5Vv1 4.80 5.40 40 60 -2.7 -0.8 1.2 400 480
C5V6 5.20 6.00 15 40 -2.0 1.2 25 80 400
Cc6Vv2 5.80 6.60 6 10 0.4 2.3 3:7 40 150
ceva 6.40 7.20 6 15 1.2 3.0 45 30 80
C7V5 7.00 7.90 6 15 2.5 4.0 5.3 30 80
c8v2 7.70 8.90 6 15 3.2 46 6.2 40 80
Ccov1 9.50 9.60 6 15 3.8 hb 7.0 40 100
c10 9.40 10.60 8 20 4.5 6.4 8.0 50 150
C11 10.40 11.60 10 20 5.4 7.4 9.0 50 150
Cc12 11.40 12.70 10 25 6.0 8.4 10.0 50 150
c13 12.40 14.10 10 30 7.0 9.4 11.0 50 170
C156 13.80 15.60 10 30 9.2 1.4 130 50 200
c16 15.30 17.10 10 40 10.4 12.4 14.0 50 200
c18 16.80 19.10 10 45 12.4 14.4 16.0 50 225
c20 18.80 21.20 15 55 14.4 16.4 18.0 60 225
c22 20.80 23.30 20 55 16.4 18.4 20.0 60 250
Cc24 22.80 25.60 25 70 18.4 20.4 22.0 60 250

at 12¢est = 2 MA at [Ztest = 2 mA at 1ztest = 2 mA atlz=0.5mA
627 25.10 28.90 25 80 21.4 23.4 25.3 65 300
C30 28.00 32.00 30 80 24.4 26.6 294 70 300
C33 31.00 35.00 35 80 27.4 29.7 33.4 75 325
C36 34.00 38.00 35 90 30.4 33.0 374 80 350
C39 37.00 41.00 40 130 334 36.4 41.2 80 350
C43 40.00 46.00 45 150 37.6 41.2 46.6 85 375
Cca7 44.00 50.00 50 170 42.0 46.1 51.8 85 375
C51 48.00 54.00 60 180 46.6 51.0 57:2 90 400
C56 52.00 60.00 70 200 52.2 57.0 63.8 100 425
Cc62 58.00 66.00 80 215 58.8 64.4 71.6 120 450
c68 64.00 72.00 90 240 65.6 .7 79.8 150 475
C75 70.00 79.00 95 255 73.4 80.02 88.6 170 500
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BZX84 SERIES

+ 2% tolerance range

BZX84 working voltage differential temperature coefficient differential
resistance resistance
Vz (V) rdiff (€2) Sz (mV/K) rdiff (S2)

at 12test = 5 mA at 1Z¢est = 5 mMA at [Ztest = 5 mA atlz=1mA

min. max. typ. max. min. typ. max. typ. max.
B2V4 2.35 2.45 70 100 -35 -16 0 275 600
B2V7 2.65 2,75 75 100 -35 =20 0 300 600
B3VO 2.94 3.06 80 95 -3.5 -2.1 0 325 600
B3V3 3.23 3.37 85 95 -35 24 0 350 600
B3V6 3.53 3.67 85 90 -35 24 0 375 600
B3V9 3.82 3.98 85 90 -35 25 0 400 600
B4V3 4.21 4.39 80 90 -356 =25 0 410 600
B4V7 461 4.79 50 80 -35 -14 0.2 425 500
B5V1 5.00 5.20 40 60 -27 -08 1.2 400 480
B5V6 5.49 5.71 15 40 -2.0 1.2 2.5 80 400
B6V2 6.08 6.32 6 10 0.4 23 3.4 40 150
B6V8 6.66 6.94 6 15 1.2 3.0 4.5 30 80
B7V5 7.35 7.65 6 15 2.5 4.0 5.3 30 80
B8V2 8.04 8.36 6 15 3.2 4.6 6.2 40 80
BOV1 8.92 9.28 6 15 3.8 5.5 7.0 40 100
B10 9.80 10.20 8 20 4.5 6.4 8.0 50 150
B11 10.80 11.20 10 20 5.4 7.4 9.0 50 150
B12 11.80 12.20 10 25 6.0 8.4 10.0 50 150
B13 12.70 13.30 10 30 7.0 9.4 11.0 50 170
B15 14.70 15.30 10 30 9.2 11.4 13.0 50 200
B16 15.70 16.30 10 40 10.4 12.4 14.0 50 200
B18 17.60 18.40 10 45 12.4 14.4 16.0 50 225
B20 19.60 20.40 15 b5 14.4 16.4 18.0 60 225
B22 21.60 22.40 20 55 16.4 18.4 20.0 60 250
B24 23.50 24.50 25 70 18.4 20.4 22.0 60 250

at 1Ztest = 2 mA at 1ztest = 2 mA at 1ztest = 2 mA atlz=0.5mA
B27 26.50 27.50 25 80 21.4 23.4 25.3 65 300
B30 29.40 30.60 30 80 24.4 26.6 29.4 70 300
B33 32.30 33.70 35 80 274 29.7 33.4 15 325
B36 35.30 36.70 35 90 30.4 33.0 37.4 80 350
B39 38.20 39.80 40 130 334 36.4 41.2 80 350
B43 42.10 43.90 45 150 37.6 41.2 46.6 85 875
B47 46.10 47.90 50 170 42.0 46.1 51.8 85 375
B51 50.00 51.00 60 180 46.6 51.0 57.2 90 400
B56 54.90 57.10 70 200 52.2 57.0 63.8 100 425
B62 60.80 63.20 80 215 58.8 64.4 71.6 120 450
B68 66.60 69.40 90 240 65.6 Vi 79.8 150 475
B75 73.50 76.50 95 255 73.4 80.02 88.6 170 500
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Voltage regulator diodes

BZX84 SERIES

Tj =250C
* 1% tolerance range
BZX84 working voltage differential temperature coefficient differential
resistance resistance
Vz (V) rdiff (2) Sz (mV/K) rdiff (£2)

at lz¢est = 5 mMA at 1z¢est = 5 mA at 17test = 5 MA atiz=1mA

min. max. typ. max. min. typ. max. typ. max.
A2V4 2.37 2.43 70 100 -3.5 -1.6 0 275 600
A2V7 2.67 2.73 75 100 -3.5 -2.0 0 300 600
A3VO0 2.97 3.03 80 95 -3.5 -2.1 0 325 600
A3V3 3.26 3.34 85 95 -3.5 —-2.4 0 350 600
A3V6 3.56 3.64 85 90 -3.5 —-2.4 0 375 600
A3V9 3.86 3.94 85 90 —-3.5 —2.5 0 400 600
A4V3 4.25 4.35 80 90 -3.5 —-25 0 410 600
A4V7 4.65 4.75 50 80 -35 -14 0.2 425 500
A5V1 5.04 5.16 40 60 —-2.7 —0.8 1.2 400 480
A5V6 5.54 5.66 15 40 -2.0 1.2 25 80 400
ABV2 6.13 6.27 6 10 0.4 2.3 3.7 40 150
A6V8 6.73 6.87 6 15 1.2 3.0 4.5 30 80
A7V5 7.42 7.58 6 15 2.5 4.0 5.3 30 80
A8V2 8.1 8.29 6 15 3.2 4.6 6.2 40 80
A9V1 9.0 9.2 6 15 3.8 5.5 7.0 40 100
A10 9.9 10.10 8 20 4.5 6.4 8.0 50 150
Al 10.8 11:11 10 20 5.4 7.4 9.0 50 150
A12 11.88 12.12 10 25 6.0 8.4 10.0 50 150
A13 12.87 13.13 10 30 7.0 9.4 11.0 50 170
A15 14.85 15.15 10 30 9.2 11.4 13.0 50 200
A16 15.84 16.16 10 40 10.4 12.4 14.0 50 200
A18 17.82 18.18 10 45 12.4 14.4 16.0 50 225
A20 19.80 20.20 15 55 14.4 16.4 18.0 60 225
A22 21.78 22.22 20 55 16.4 18.4 20.0 60 250
A24 23.76 24.24 25 70 18.4 20.4 22.0 60 250

at lz¢est = 2 mA at 1z¢est = 2 mA at 1z¢est =.2 mA atlz=0.5mA
A27 26.73 27.27 25 80 21.4 23.4 25.3 65 300
A30 29.70 30.30 30 80 24.4 26.6 294 70 300
A33 32.67 33.33 35 80 27.4 29.7 334 75 325
A36 35.64 36.36 35 90 30.4 33.0 37.4 80 350
A39 38.61 39.39 40 130 33.4 36.4 41.2 80 350
A43 42.57 43.43 45 150 37.6 41.2 46.6 85 375
A47 46.53 47.47 50 170 42.0 46.1 51.8 85 375
A51 50.49 51.51 60 180 46.6 51.0 57.2 90 400
A56 55.44 56.56 70 200 52.2 57.0 63.8 100 425
A62 61.38 62.62 80 215 58.8 64.4 71.6 120 450
A68 74.25 75.75 90 240 65.6 71,7 79.8 150 475
A75 90.09 91.91 95 255 73.4 80.02 88.6 170 500

| ﬁpril 1991
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BZX84 SERIES

400 7224322
Ptot
(mW)

\\
200 N
AN
\\
0
0 50 100 150 200
Tamb (°c)

Fig. 2 Power derating curve.

Model for calculating the static working voltage (V7 stat)-

This model can be derived from V7 stat = Vz dyn + AVz of which Vz 4y is given in the preceding
tables and can be derived from the typical dynamic characteristic curves in Figs 3 to 6.

AVz = AT x Sz. For Sz see tables and graphs Sz versus Tj.

AT = Ptot X Rth j-a=1Z X VZ dyn X Rth j-2-

Following AVZz =1z x Vz dyn X Rth j.a X Sz and the model will be:

VZz stat=VZ dyn * 12X VZ dyn X Rth j-aX Sz

Calculating example

BZX84-C24 mounted on a ceramic substrate of 7 x 5 x 0.6 mm; at Iz =7 mA.

7 430
=24+ (—— x 24 x —— &
V7 stat (1000 x 24 x 1000x203)

=24+ 1.47=25.47 V.
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BZX84 SERIES

Silicon planar voltage regulator diodes

6 Vz (V) 4 2 o
- = = 0
/, .V
/ A XA
// A4
/ /
JINIAVATAN AN,
B J1 1/
]
II JUT [
IRV AN 100
JNI|
[ 1]
2 g’[‘:;’s;-; .
Hpofmm o N[ Z
/ bl (mA)
T
T
T 111
I 200
7277971.2
Fig. 3 Dynamic characteristics; typical values; Tj = 25 oC.
15 Vz(V) 10 5/ 0,
i
]
|
|
- o~ Inj | N «l-- ~
|
11 | 100
|
Il
| T
| | 1z
|| typical values I ’ (mA)
| |7=25° |
L] dynamic 'Y I '
characteristics '
]—[ I [ [ I ' ' : 72592345 200

Fig. 4 Dynamic characteristics; typical values; Tj =250C,
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BZX84 SERIES

40 vz (V) 30 20

0
I / | |
| | | | | | | Iz
| | | ] | (mA)
[N E kﬁ [T | | ]:__ A
LS 884K S Q ol logl =t |
BE
-—;’ 50
EE]ImEE
| |
] |
| |
| |
100
7282844.1
Fig. 5 Dynamic characteristics; typical values; Tj =25 0C.
90 Vz (V) 70 50 300
AN/
/ / L
il |
I |
/ 1T
1
[ ANIANE|
| 'l |
f & g %l»~-z—'s —qf—%’l .
i |
17
| IR
[ [ |
| I [ T
1 (mA)
typical values , Tj=25°C
dynamic characteristics 100

Fig. 6 Dynamic characteristics; typical values; Tj = 25 OC.
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Silicon planar voltage regulator diodes BZX84 SER|ES

- 72692301 7277972.2
g 8
(e / Sz av3
(mV/K)
200 -1 / 3V9
/ \ - +—
3Ve6
l/ ,4/ ) -
/ N/ ]
= \\ b Z '3\/3
3V0 —+
typ B = G LV
100 N 2v7 ||
/[
-3
0 -4
0,6 0,8 1 0 25 0 75
VE (V) Iz (mA)
Fig. 7 Typical values at Tj = 25 oC. Fig. 8 Typical values; Tj=251t0 175 oC.
+10 T .7259256.4
S —————t— typical values
z BZX84—12
(mV/K) T 1
+75 o
10
9V1
+5 L
8Vv2
7V5
6V8
+25 — 6V2
- 5V6
A |51V11 S
0 P T L
L1
av7
-25
-5
0 5 10 15 20

Fig. 9 Typical values; Tj= 25 to 175 oC.
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BZX84 SERIES

1 7282786
Tj=25°C
—AVy /
(mV)
 1zdc = 5mA /
10 N
N
\\
f 4
102 /
/
V
e
1 Piot max =200 mW
] R S T O NG 0 ), 0
(558 (o (1 S Ve (S ) 0 |
103 EEEEEE
2 4 6

Vz (V)

Fig. 10 Typical values; Tj = 25 oC.

7272909.1
105
typ. values %
AVZ Tamb =25"C
(mV)
104
Ptot max = =TT |
L ot ’,’/
103
l'
Iz (d c.) =5 mA
102 /
10
5 10 15 20 25
Vz (V)

Fig. 11 Typical values; Tamp = 25 °C.

108 7272908.1
typ. values 5
AVZ Tamb =25°9C
\
(mV) ! !
104 Sl
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103
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10
25 50

75 v, (v) 100

Fig. 12 Typical values; Tamp = 25 °C.
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Silicon planar voltage regulator diodes BZX84 SERIES

104 7264495.4
typ. values
Tj=26°C
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Fig. 13.
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KTY85-1..

SILICON TEMPERATURE SENSORS

These sensors have a positive temperature coefficient of resistance and are for use in measurement and

control.

QUICK REFERENCE DATA

Resistance at Tamp = 25 °C

Ic=1mA
KTY85-110
KTY85-120
KTY85-121
KTY85-122
KTY85-150
KTY85-151
KTY85-152

KTY85-120
KTY85-150

Operating ambient temperature range Tamp

Type tape
(identification colour)

Rog = 990 - 1010 £; yellow

Rog = 980 - 1020 2; white or green
Ros = 980- 1000 Q; white

Rog = 1000 - 1020 §2; green

Rog = 950- 1050 Q; black or blue
Ros = 950 - 1000 £2; black

R25 = 1000 - 1050 ; blue

is composed of groups —121 and —122,
and is correspondingly designated.

is composed of groups —151 and —152,
and is correspondingly designated.

—40 to +125 0C

MECHANICAL DATA

Indication of polarity and type tape

Fig. 1 SOD-80.

Note

Dimensions in mm

7291084.2

The sensor has to be operated with the lower potential at the marked connection.

October 1988
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KTY85-1..

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)

Continuous sensor current in free air
Tamb=25°C Ic max.
Tamb = 125 °C Ilc  max.

CHARACTERISTICS

(Based on the measurements in liquid at Tympp = 25 °C
unless otherwise specified)

Resistance
Ic=1mA KTY85-110 R2g5= 990 -
KTY85-120 Rpg5= 980-
KTY85-121 Rog= 980 -
KTY85-122 Rpg= 1000 -
KTY85-1560 Rpg= 950 -
KTY85-151 Rggs= 950 -
KTY85-152 Rpg= 1000 -
Temperature coefficient typ.
Resistance ratio R100/R25
R-40/R25
Thermal time constant*
in still air typ.
in still liquid** typ.
in flowing liquid** typ.

Measuring temperature range

10 mA
2.0 mA
1010 &
1020
1000
1020 2
1050 2
1000 2
1050
0.76 %/K
1.670 + 0.020
0.577 + 0.008
20 s
1.0 s
05 s
—40 to +125 oC

*  The thermal time constant is the time the sensor needs to reach 63.2% of the total temperature
difference. For instance, the time needed to reach a temperature of 72.4 0C, when a sensor with
an initial temperature of 25 ©C is put into an ambient with a temperature of 100 OC.

** |nert liquid FC43 of 3M company.
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Silicon temperature sensors KTY85-1..

Tamb Resistance
oC Q
—40 577
-30 632
—20 691
-10 754

0 820
10 889
20 962
25 1000
30 1039
40 1118
50 1202
60 1288
70 1379
80 1472
90 1569

100 1670
110 1774
120 1882
125 1937

Ambient temperatures and corresponding resistance values of sensor (g = TmA).

7224027.1

; /
(k) /

/

7

0.8 4
/| -

7

0.4

-50 -25 O 25 50 75 100 125
Tamib (7€)

Fig. 2 Average resistance value of sensor at Ic = 1 mA as a function of ambient temperature.
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KTY85-1..

7281540
R
(kQ)
20 11580,
100°C]
15°C
-—T
| M sQﬁS
T
///‘ Q°(' A
b s
L
Tt
g 5 10
01 0.5 L Ic (mA)

Fig. 3 Sensor resistance as a function of operating current.

7281539

Ic
(mA)

-40 0 50 100 150
Tamb (°C)

Fig. 4 Maximum operating current for safe operation.
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Silicon temperature sensors KTY85-1..

7281538
AR
(R)
20
10 v
/
0 ]
//
-10
0 1 Ic (mA) 2

Fig. 5 Deviation of sensor resistance R as a function of
operating current I in still liquid; Tamp = 25 ©C.

8 7281541.2
KTY85-151+—__ |
AT -152 P
(K) -120 \2/
. ;‘L/, A
~ —
~
0
—
L—
P == N
\‘\ N
N
-8
-50 0 50 100 150
Tamb (°C)

Fig. 6 Maximum expected temperature error AT.
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DEVELOPMENT D

This data sheet contains advance information and
specifications are subject to change without notice.

ATA
J L PMBD 914

SUPESEDES DATA OF NOVEMBER 1988

SILICON PLANAR EPITAXIAL HIGH SPEED DIODES

Silicon epitaxial high speed diodes in a microminiature plastic envelope. It is intended for high-speed
switching in thick and thin-film circuits.

QUICK REFERENCE DATA

Continuous reverse voltage
Forward current (DC)
Non-repetitive peak forward cu
Total power dissipation at Tam
Junction temperature

Forward voltage at |F = 10 mA

Reverse recovery time
IF=10mAto IR =10 mA
measured at IR = 1 mA

VR max.
IF max.
rrent IESM max.
b=250°C Ptot max.
Tj max.
VF max.
ter max.

70 V
200 mA
500 mA
300 mW
150 oC
1V

15 ns

MECHANICAL DATA

0,150
\9,090
7™
0,1
100 —| |-— ’
o max
/\\ /\ 10°
max
X \ !
- 111 —
max  30°
max

Dimensions in mm

Marking code:
PMBD914: 5D

2,8
e [

128 = A {=02@le
tle Al
7 ' f 2
1.4 28 n.c
1,2 max
¢
3

0,&8_8;‘_> ' E 7296885

TOP VIEW

Fig. 1 SOT-23.

3

MBB111

| (April 1991
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PMBD 914

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Continuous reverse voltage

Forward current (DC)

Non-repetitive peak forward current

Total power dissipated up to Tamp = 25 °C
Storage temperature

Junction temperature

THERMAL RESISTANCE
From junction to ambient*

CHARACTERISTICS
Tamb = 25 ©C unless otherwise specified
Forward voltage

IF=10mA

Reverse breakdown voltage
IR = 100 pA

Reverse current
VR=25V
VR=75V

Diode capacitance
VR=0V;f=1MHz

Reverse recovery time switched
from I =10mA to IR = 10 mA;
measured at IR = 1 mA (see Fig. 2)

* Mounted on a ceramic substrate of 8 mm x 10 mm x 0.7 mm.

VR
IF
IFSm
Ptot

VE

Vibr)r

IR

Cq

trr

max. 70
max. 200
max. 500
max. 300
—65 to + 150
max. 150
430

max. 1.0
min. 100
max. 25
max. 5
max. 4.0
max. 15

Vv
mA
mA
mW
oC
oC

K/W

nA

pF

ns

1180
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Silicon planar epitaxial high speed diodes

PMBD 914

DEVELOPMENT DATA

Rs=500N

1T

V=Vg+Ig xRs

F

l

sampling
oscilloscope
Ri=500

|

et

—ty——*

110%

90%

input signal

7261328.1

7261326

+Ifp  le—t
v rr"i +

output signal

Fig. 2 Test circuit and waveforms; reverse recovery time.

April 1991
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DEVELOPMENT DATA

This data sheet contains advance information and
specifications are subject to change without notice.

JL PMBD 6050

SUPERSEDES DATA OF NOVEMBER 1988

SILICON PLANAR EPITAXIAL HIGH SPEED DIODES

Silicon epitaxial high speed diodes in a microminiature plastic envelope. It is intended for high-speed

switching in thick and thin-film circuits.

QUICK REFERENCE DATA

Continuous reverse voltage VR max. 70 V
Forward current (DC) IF max. 200 mA
Non-repetitive peak forward current IFSM max. 500 mA
Total power dissipation at Tamp = 25 °C Ptot max. 300 mW
Junction temperature Tj max. 150 oC
min. .86 V
Forward voltage at |F = 100 mA VF - 01_1 v
Reverse recovery time
IF=10mA to IR =10 mA
measured at IR = 1 mA trr max. 15 ns
MECHANICAL DATA Dimensions in mm
Marking code:
PMBD6050: 5A
3,0
28 .
0,150 13—
0,090
N —] l—
~ 095 A Ebz@hE]
+ 2 1
i e
" ol B | . ! n2c 1
max max 1 25 "
1,2 max
/\ 10° ‘ 3 wmssz
1 § max ain
3(
Il
- 171 — 0 — l
max " 30° 0,#5_0,1 E 7296885
max
TOP VIEW
Fig. 1 SOT-23.

I (April 1991
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PMBD 6050

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Continuous reverse voltage

Forward current (DC)

Non-repetitive peak forward current

Total power dissipated up to Tamp = 25 °C
Storage temperature

Junction temperature

THERMAL RESISTANCE
From junction to ambient*

CHARACTERISTICS
Tamb = 25 ©C unless otherwise specified

Forward voltage
IF=1mA

IF =100 mA

Reverse breakdown voltage
IR = 100 uA

Reverse current VR = 50 V

Diode capacitance
VR=0V;f=1MHz

Reverse recovery time switched
fromlF=10mA to IR = 10 mA;
measured at IR = 1 mA (see Fig. 2)

*

Mounted on a ceramic substrate of 8 mm x 10 mm x 0.7 mm.

VR
IF
IFsm
Ptot

Tstg
Tj

Rth j-a

VF
VE
Vi(br)r
IR

Cq

max. 70
max. 200
max. 500
max. 300
—65 to + 150
max. 150

430
min. 0.55
max. 0.70
min. 0.85
max. 1.10
min. 70
max. 100
max. 2.5
max. 15

\Y
mA
mA
mW
oC
oC

K/W

CS <

pF

ns

1184
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Silicon planar epitaxial high speed diodes PMBD 6050

DEVELOPMENT DATA

I F e
Rs=500 j

1
|
T ]

7N
A
7 sampling

T 1. DUT
oscilloscope
SR [ —— | -
V=Vg +I¢ XRs Rij=5000
) 7261326

~>itr<—-tp——> &

T10% N

+IF -« t
v i T
90% /I—R*’

72613281

VR

input signal output signal

Fig. 2 Test circuit and waveforms; reverse recovery time.
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DEVELOPMENT DATA
This data sheet contains advance information and PMBD 7000

specifications are subject to change without notice.

SUPERSEDES DATA OF MAY 1988

SILICON PLANAR EPITAXIAL HIGH SPEED DIODES

The PMBD7000 consists of two diodes in a microminiature plastic envelope. The diodes are connected
in series and the unit is intended for high speed switching.

QUICK REFERENCE DATA

Continuous reverse voltage VR max. 100 V
Forward current (DC) IF max. 200 mA
Non-repetitive peak forward current IFsm max. 500 mA
Total power dissipation at Tamp = 25 °C Ptot max. 300 mW
Junction temperature Tj max. 150 oC
Forward voltage at | = 100 mA VE max. 110 Vv
Reverse recovery time

IF=10mA to IR = 10 mA measured at IR =1 mA trr max. 15 ns
MECHANICAL DATA Dimensions in mm

Marking code:
PMBD7000: 5C

3,0
2,8
£y 8]
0,150 = 7
0,090

' j
—><—071 : !
10° i 14 2,5 . 3
max \ 1,2 max
e 10° ‘ 3 wmBBos7

T \/f max . _:

Ve
<—n1,u1x—> 30° 0,L8_8’1_’ : B 7296885

max

TOP VIEW

Fig. 1 SOT-23.
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PMBD 7000

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)
Continuous reverse voltage VR
Forward current (DC) Ig
Non-repetitive peak forward current IESM
Total power dissipated up to Tamp = 25 °C Piot
Storage temperature Tstg
Junction temperature Tj

THERMAL RESISTANCE
From junction to ambient* Rth j-a

CHARACTERISTICS (per diode)
Tamb = 25 ©C unless otherwise specified
Forward voltage

IF=1mA VE

I =10 mA VE

IF =100 mA VF
Reverse breakdown voltage

IR = 100 uA Vibr)r
Reverse current

VR=50V IR

VR=100V IR

VR=50V; Tamp = 125°C IR
Diode capacitance

VR=0V;f=1MHz Cd

Reverse recovery time switched from
IF =10 mA to IR = 10 mA; measured
at IR = 1 mA (see Fig. 2) trr

* Mounted on a ceramic substrate of 8 mm x 10 mm x 0.7 mm.

max. 100
max. 200
max. 500
max. 300
—65 to + 150

max. 150
430

min. 0.55
max. 0.70
min. 0.67
max. 0.82
min. 0.75
max. 1.10
min. 100
max. 300
max. 500
max. 100
max. 1.6
max. 15

\
mA
mA
mW
oC
oC

K/W

<<<K<K<LK <L

nA
nA
HA

pF

ns
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Silicon planar epitaxial high speed diodes

PMBD 7000

DEVELOPMENT DATA

|

Rs=50 1

L

V=Vg+Ig XRs

]

sampling
oscilloscope
Ri=50ﬂ

|

—>1t,+—tp——>

+10%

30%

input signal

72613281

+

+If

7261326

<—trr_’L ¢

output signal

Fig. 2 Test circuit and waveforms; reverse recovery time.
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A

PMBF170

N-CHANNEL ENHANCEMENT MODE VERTICAL D-MOS
TRANSISTOR

N-channel enhancement mode vertical D-MOS transistor in a SOT23 envelope. Designed for use as a
Surface Mounted Device (SMD) in thin and thick-film circuits with applications in relay, high-speed

and line transformer drivers.

Features

® Direct interface to C-MOS, TTL, etc.
® High-speed switching
® No secondary breakdown

QUICK REFERENCE DATA

Drain-source voltage
Gate-source voltage (open drain)
Drain current (DC)

Total power dissipation up to
Tamb =25°C

Drain-source on-resistance
Ip=200mA;Vgg=10V

Transfer admittance
Ip=200mA;Vpg=10V

Vps
+ VGSo
Ip

Ptot

Rpson

lyfs!

max. 60 V
max. 20 V
max. 250 mA

max. 300 mW

typ. 25 Q
max. 5.0
min. 100 mS
typ. 200 mS

MECHANICAL DATA

Fig.1 SOT23.
Pinning
1 = gate
2 = source
3 =drain 0,150
\0,090
//\
d
=
Y
0,1
9 | 1 o —| |—
| m%x max
s \s\ /i 10°

Dimensions in mm

Marking code:
PMBF 170 = pKX

[=lo2@[a]s8]

guw

E 7296885

3,0
2.8
SO
—|[0,85] [~ @
J: [
] =
' ‘ ' WA
12
!
a7 ]
0 —|
0,48_3
TOP VIEW

April 1991
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PMBF170

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Drain-source voltage Vps max. 60 V
Gate-source voltage (open drain) + VGso max. 20 Vv

Drain current (DC) Ip max. 250 mA

Drain current (peak) Ipm max. 500 mA

Total power dissipation up to Ty = 25 °C (note 1) Ptot 2:’; ggg :a ::2:: ;))
Storage temperature range Tstg —65to + 150 °C

Junction temperature Tj max. 150 °C

THERMAL RESISTANCE

From junction to ambient (note 1) Rthj-a = 430 K/W
From junction to ambient (note 2) Rth j-a = 500 K/W
CHARACTERISTICS

Tj = 25 OC unless otherwise specified

Drain-source breakdown voltage

min. 60 V
Ip=10uA;Vgg=0 V(BR)DSS typ. 90 Vv
Drain-source leakage current
Vpg=25V;Vgg=0 IDss max. 500 nA
Vpg=48V;Vgg=0 IDss max. 1 uA
Gate-source leakage current
Vgs=15V; Vpe =0 lgss max. 10 nA
Gate-source cut-off voltage i 08 V
Ip=1mA; Vps = Vgs VGs(th) max. 3.0 V
Drain-source on-resistance
B ) _ typ. 25 82
Ip =200 mA; Vgg =10V RpSon HiEK. 5.0 Q
Transfer admittance
min. 100 mS
Ip=200mA; Vpg =10V lyfs| typ 200 mS
Input capacitance
typ. 25 pF
Vbs =10 V; Vgg =0 V; f= 1 MHz Ciss e A0 gF
Output capacitance
Vbs=10V;Vgg=0V;f=1MHz Goss 3’:);_ gg SE
Feedback capacitance t 6 pF
Vps = 10V;Vgg =0V;f=1MHz Crss o 48 F
Notes

1. Mounted on ceramic substrate measuring 10 mm x 8 mm x 0.7 mm.
2. Mounted on printed-circuit board.
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N-channel enhancement mode vertical D-MOS transistor

PMBF170

Switching times
Vgs=0to 10 V; Ip =200 mA ;Vpp =50V

Vpp =50V

7288773

Fig.2 Switching times test circuit.

ton max. 10 ns
toff max. 15 ns
90%
INPUT
F10%
20%
OUTPUT
10%
— tgn |le— —1 toff le—
7288775

Fig.3 Input and output waveforms.

April 1991
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PMBF4391
PMBF4392
PMBF4393

N-CHANNEL FETS

Symmetrical silicon n-channel depletion type junction field-effect transistors on a plastic microminiature
envelope intended for application in thick and thin-film circuits. The transistors are intended for low-power
chopper or switching applications in industry.

QUICK REFERENCE DATA

PMBF4391 | PMBF4392 | PMBF4393
Drain-source voltage tVps max. 40 40 40 V
Drain current
Vps=20V;Vgs=0 IDss P-4 50 25 5 mA
Gate-source cut-off voltage
i e _ b 4 2 05 V
Vpg=20V;Ip=1nA V(P)GS < 10 5 3 v
Drain-source resistance (on) at f = 1 kHz
Ip=0;Vgs=0 Rds on < 30 60 100 Q
Feedback capacitance at f= 1 MHz
-Vgs=12V;Vpg=0 Crg < 3.6 3.5 3.5 pF
Turn-off time
Vpp=10V;Vgg=0
Ip=12mA; -Vggm =12V toff < 20 — - ns
Ip=6mA; -Vggm =7V toff < — 35 - ns
Ip=3mA; -Vggm =5V toff < - — 50 ns
MECHANICAL DATA Dimensions in mm Marking code

Fig. 1 SOT23. 3,0
2,8
' —{8]
0,150 [ —
0,090 )
N e -
//\ A
T [ I Y
uy ]
100 —| |-—— 011 : ! 1TL; 2 S
max )
e 1,2 max
= |00 y
‘ ’ max
\ a3l
11 o 0 ‘
~““max " '30° O,AB_0’1“’ E
i TOP VIEW

Note: Drain and source are interchangeable.

PMBF4391 = p6J
PMBF4392 = p6K
PMBF4393 = p6G

=[o2®[A]s8]

7296885

Pinning

1 =drain
2 = source
3 = gate

d
9
H
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PMBF4391
PMBF4392
PMBF4393

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Drain-source voltage

Drain-gate voltage

Gate-source voltage

Gate current (DC)

Total power dissipation up to Tamp =40 °C*
Storage temperature range

Junction temperature

THERMAL RESISTANCE

From junction to ambient*

CHARACTERISTICS

Tj = 25 OC unless otherwise specified

Gate-source voltage
Ig=1mA;Vpg=0

Gate-source cut-off current
Vps=0V;-Vgg=20V
Vps=0V;-Vgg=20V; Tamp = 150 °C

Drain current
Vps=20V;Vgs=0
Gate-source breakdown voltage
—lg=1uA;Vpg=0
Gate-source cut-off voltage
Ip=1nA;Vpg=20V
Drain-source voltage (on)
Ip=12mA;Vgg=0
Ip=6mA;Vgs=0
Ip=3mA;Vgg=0
Drain-source resistance (on)
'D = O;VGs= 0,‘f= 1 kHZ;Tamb= 25 OC

IDss

-V(BR)GSS

-V(P)GS

VDSon
VDSon
VDSon

'ds on

tVpsg max. 40 Vv
VDGO max. 40 Vv
-VGso max. 40 Vv
Ie max. 50 mA
Ptot max. 250 mW
Tstg —65to + 150 °C
Tj max. 150 ©C
Rthj-a = 430 K/W
VGSon < 1V
—-lgss < 0.1 nA
~lgss < 0.2 LA
PMBF4391| PMBF4392 | PMBF4393
> 50 25 5 mA
< 150 75 30 mA
> 40 40 40 V
= 4 2 0.5V
£ 10 5 3V
< 04 - -V
< 0.4 -V
< - - 04V
< 30 60 100 Q

*  Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm.

1196
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N-channel FETs

PMBF4391

Drain cut-off current

-Vgs=12V Ipsx
—Vgs=7V ]VDS=20V Ipsx
-Vgg=5V IDsx
—Vgs=12V IDSx
-Vgs=7V )VDs=20 V;Tamb = 150°C Ipsx
—Vgs=5V 'DSX
y-parameters (common source)
Vps=20V;Vgg=0;f=1MHz; Tymp=25°C
Input capacitance Cis
Feedback capacitance
-Vgs =12V Crs
-Vgs= 7V Crs
-Vgs= 5V Crs
Switching times
Vpp=10V;Vgs=0
Conditions Ip and —VGgsoff ID
—VGS off
RL
Rise time tr
Turn on time ton
Fall time tf
Turn off time toff

Ves=0

Vi

~V6s off

NN OANRNA

AWAWAN

o n

0.1

0.2

12
12
750

15
15

PMBF4392
PMBF4393
PMBF4391 | PMBF4392 | PMBF4393
- — nA
0.1 — nA
= 0.1 nA
_ = “/\
0.2 — uA
- 0.2 pA
14 14 pF
- — PpF
3.5 — pF
- 3.5 pF
6 3 mA
7 5V
1550 3150 Q
5 5 ns
15 15 ns
20 30 ns
35 50 ns

A A AN

20

i

90% ——

10% —

tr |-

Fig.2 Switching times waveforms.

7260930.1

April 1991
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PMBF4391
PMBF4392
PMBF4393

bUT SAMPLING
SCOPE
50 Q

l’ 7221834.1
7

Fig. 3 Test circuit.

Pulse generator:
tr £ 0.5ns
tf < 0.5ns

tp = 100 us
1) = 001
Oscilloscope:

Rj = 50

7221920

100

\

N

100

200

Tamb (°c)

Fig.4 Power derating curve.
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Philips Components

Data sheet

PMBFJ108/PMBFJ109/

date of issue | April 1991

status Preliminary specification PM BF J 1 1 o

N-channel junction FETs

FEATURES

* High speed switching

* Interchangeability of drain and
source connections

¢ Low Rps(on) at zero gate voltage
(< 8 Q for PMBFJ108)

DESCRIPTION

Silicon symmetrical n-channel

junction FETs in a SOT23 envelope.

They are intended for use in
applications such as analog
switches, choppers and
commutators, and in audio
amplifiers.

LIMITING VALUES

PIN CONFIGURATION PINNING - SOT23
PIN DESCRIPTION
1 drain
2 source
3 gate

g d
s Note

MBB114- 1 X
1. Drain and source are

interchangeable.
Fig.1 Symbol.

In accordance with the Absolute Maximum System (IEC 134)

SYMBOL PARAMETER CONDITIONS | MIN. | MAX. | UNIT
+Vps drain-source voltage - 25 |V
-Vaso gate-source voltage - 25 |V
-Vapo gate-drain voltage - 25 |V
e} forward gate current DC - 50 | mA
Ptot total power dissipation | Tamp =25 °C - 250 | mW

(note 1)

Tetg storage temperature -65 | 150 | °C

range

T operating junction - 150 | °C

temperature

1199



Philips Components Preliminary specification

N-channel junction FETs PMBFJ108/PMBFJ109/PMBFJ110
THERMAL RESISTANCE
SYMBOL PARAMETER VALUE UNIT
Rth j-a from junction to ambient (note 1) 500 K/W
Notes

1. Mounted on an FR-4 printboard.

STATIC CHARACTERISTICS
Tj=25°C.
SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
—lgss reverse gate current -Vgs =15V - 3 nA
Vps =0
Ipsx drain-source cut-off current Vgs=-10V - 3 nA
Vps=5V
Ibss drain current Vgs=0 PMBFJ108 80 - mA
Vps =15V PMBFJ109 40 <
PMBFJ110 10 -
-VBRiGSS gate-source breakdown voltage -lg=1pA - 25 Vv
Vps =0
-Vas(off) gate-source cut-off voltage Ip=1pA PMBFJ108 3 10 \Y
Vps=5V PMBFJ109 2 6
PMBFJ110 0.5 4
Rps(on) drain-source on-resistance Vgs=0V PMBFJ108 - 8 Q
Vps=0.1V PMBFJ109 - 12
PMBFJ110 - 18
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Philips Components

Preliminary specification

N-channel junction FETs

PMBFJ108/PMBFJ109/PMBFJ110

DYNAMIC CHARACTERISTICS

Tj = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS TYP. MAX. UNIT
Cis input capacitance Vps=0 15 30 pF
-Vgs =10V
f=1MHz
Cis input capacitance Vps =0 50 85 pF
-Vgs =0
f=1MHz
Tamb =25 °C
Crs feedback capacitance Vps =0 8 15 pF
-Vgs =10V
f=1MHz
Switching times (see Fig.2)
tq delay time note 1 2 2 ns
ton turn-on time note 1 4 - ns
ts storage time note 1 4 - ns
toff turn-off time note 1 6 - ns
Notes
1. Test conditions for switching times are as follows:
Vpp = 1.5V, Vgs = 0 to —Vas(off) (all types);
-Vas(off) = 12 V, RL = 100 Q (PMBFJ108);
-Vas(off) = 7 V, RL = 100 Q (PMBFJ109);
-Vas(off) = 5 V, RL = 100 Q (PMBFJ110).
508 0.1 uF
o LU RV
50 Q
[j 50 Q
L 7226490
Fig.2 Switching circuit.
April 1991 1201




Philips Components Preliminary specification

N-channel junction FETs PMBFJ108/PMBFJ109/PMBFJ110

90% ——

N

7226498

Fig.3 Input and output waveforms.
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Philips Components Preliminary specification

N-channel junction FETs PMBFJ108/PMBFJ109/PMBFJ110

PACKAGE OUTLINE

Dimensions in mm

3.0
2.8 .
0.150 ~—[18—
0.090
$ —{]0.95| |=—
075 __7/\ n [=[o2®@]a|8]
(-
e L
10° ' | ' 4 2.5
mf" 1.2 max
B ;
Q 3 —l
1
. |
‘_nlgx_» 30° O-L"a-gj_’ - E 7296885.1
max )
TOP VIEW
Marking code:
PMBFJ108 = p08
PMBFJ109 = p09
PMBFJ110 = p10
Fig.4 SOT23.

April 1991 1203






Philips Components

Data sheet

status Preliminary specification

date of issue

April 1991

FEATURES

PMBFJ111/PMBFJ112/
PMBFJ113

N-channel junction FETs

PiN CONFIGURATION

PINNING - SOT23

* High-speed switching
* Low Rps(on) at zero gate voltage
(< 30 Q for PMBFJ111) d
* Interchangeability of drain and 9 s
source connections.
MBB114
DESCRIPTION
Silicon n-channel junction field-effect Fig.1 Symbol.
transistors in a surface-mount
SOT23 envelope. They are intended
for use in applications such as analog
switches, choppers, commutators,
multiplexers and thin and thick film
hybrids.
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134)
SYMBOL PARAMETER CONDITIONS | MIN. | MAX. | UNIT
+Vps drain-source voltage - 40 |V
-Vaso gate-source voltage - 40 |V
-Vapo gate-drain voltage - 40 |V
la forward gate current DC - 50 | mA
Ptot total power dissipation | Tamp = 25 °C - 300 | mW
note 1
Tstg - storage temperature -65 150 | °C
range
Tj operating junction - 160 | °C
temperature

1205

PIN DESCRIPTION
1 drain
2 source
3 gate
Note

1. Drain and source are
interchangeable.



Philips Components Preliminary specification

N-channel junction FETs PMBFJ111/PMBFJ112/PMBFJ113
THERMAL CHARACTERISTICS
Tj = P(Rth j-t + Rth t-s + Rth s-a) + Tamb
SYMBOL PARAMETER MAX. UNIT
Rth j-a from junction to ambient (note 1) | 430 K/W
Rth j-a from junction to ambient (note 2) | 500 K/W
Notes

1. Mounted on a ceramic substrate, 8 mm x 10 mm x 0.7 mm.
2. Mounted on printed circuit board.

STATIC CHARACTERISTICS

Tj=25°C.
SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
—lgss reverse gate current -Vgs =15V - 1 nA
Vbs=0
Ipss drain current Vgs=0 PMBFJ111 20 - mA
Vps =15V PMBFJ112 5 -
PMBFJ113 2 -
-V(BR)GSS gate-source breakdown voltage -lg=1pA 40 - Vv
Vps =0
-Vas(off) gate-source cut-off voltage Ip=1pA PMBFJ111 3 10 |V
Vps=5V PMBFJ112 1 5
PMBFJ113 0.5 3
RpSs(on) drain-source on-resistance Vgs=0V PMBFJ111 - 30 | Q
Vps=0.1V PMBFJ112 - 50
PMBFJ113 - 100
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Philips Components Preliminary specification

N-channel junction FETs PMBFJ111/PMBFJ112/PMBFJ113

DYNAMIC CHARACTERISTICS

Tji= 26 °C.
SYMBOL PARAMETER CONDITIONS TYP. MAX. UNIT
Ciss input capacitance Vps =0 6 - pF
—Vgs =10V
f=1MHz
Vps =0 22 28 pF
-Vas =0
f=1MHz
Tamb = 25 °C
Crss feedback capacitance Vps =0 3 = pF
-Vgs =10V
f=1MHz
Switching times (see Fig.2)
tr rise time note 1 6 - ns
ton turn-on time note 1 13 - ns
ts fall time note 1 15 - ns
toff turn-off time note 1 35 - ns

Notes

1. Test conditions for switching times are as follows:
Vop = 10V, Vs = 0 to -Vas(off) (all types);
-Vas(off) = 12V, RL = 750 Q (PMBFJ111);
-Vas(off) = 7 V, RL = 1550 Q (PMBFJ112);
-Vas(ofy = 5 V, RL = 3150 Q (PMBFJ113).

SAMPLING
SCOPE
50 Q

i 7221834.1
7

Fig.2 Switching circuit.
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Philips Components Preliminary specification

N-channel junction FETs PMBFJ111/PMBFJ112/PMBFJ113

b —@
Vi
Vas off
=
90% — =
Vo
10% ——~;—J "

7226498

Fig.3 Input and output waveforms.
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Philips Components Preliminary specification

N-channel junction FETs PMBFJ111/PMBFJ112/PMBFJ113
PACKAGE OUTLINE
Dimensions in mm Marking code:

PMBFJ111 =p11
PMBFJ112 = p12
PMBFJ113 = p13

3.0
2.8
-
=) ~| B35 - a  ({=02@k[E]
2 v ‘T‘
. : 7
10° 1& 2.5
m;:x : 1.2 max
L '
! 3]
1
0.48 _8.1—’ ’ E 7296885.1

TOP VIEW

See also soldering recommendations

Fig.4 SOT23.
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PMBFJ174 to 177

P-CHANNEL SILICON FIELD-EFFECT TRANSISTORS

Silicon symmetrical p-channel junction FETs in plastic microminiature SOT-23 envelopes.

They are intended for application with analogue switches, choppers, commutators etc. using SMD
technology.

A special feature is the interchangeability of the drain and source connections.

QUICK REFERENCE DATA

Drain-source voltage tVpg max. 30 Vv
Gate-source voltage VGso  max. 30 \
Gate current =l max. 50 mA
Total power dissipation
upto Tk = 259C Ptot max. 300 mwW
- PMBFJ174 | 175 | 176 | 177
rain current
. - - > 20 74 2 1,5 mA
—Vig = 1B¥: Ygg =0 “bss < 435 | 70 | 35 | 20 mA
Drain-source ON-resistance
—Vpg=0,1V;Vgs=0 Rpson < 85 125 250 300 @
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-23. Marking codes:
. 174 to p6X
I:lnn[;ng: 3,0 175 to p6W
= Urain 2,8 176 to p6S
2 = Source
S e 0,150 .___———. 177 to p6Y

0,090

d | TEr | g Eens
A Je 1 [

.01 1 ' f
n11?:|° max 1,425
/" 1,2 max
e g0 |
A

. max
N Na
1
|- 171 —

o
max " 30° 0,48_8,1—’ ' E 7296885

max

TOP VIEW
Note: Drain and source are interchangeable.
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PMBFJ174 to 177

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Drain-source voltage +Vpg max. 30 Vv
Gate-source voltage VGso max. 30 Vv
Gate-drain voltage VGbo max. 30 \%
Gate current (DC) —-lg max. 50 mA
Total power dissipation

up to Tamp = 25 °C* Piot max. 300 mw
Storage temperature range Tstg —65 to + 150 oC
Junction temperature Tj max. 150 oC

THERMAL RESISTANCE
From junction to ambient in free air = Rthj-a = 430 K/W

STATIC CHARACTERISTICS

T;j=25 OC unless otherwise specified PMBFJ174 175 176 177
Gate cut-off current

-VGgs=20V;Vps=0 lgss < 1 1 1 1 nA
Drain cut-off current

-Vpg=15V;-Vgg=10V —Ipsx < 1 1 1 1 nA
Drain current

~Vs =15 Vi Vg =0 oss 2 g3 | 70 | 3 | 0 mA

Gate-source breakdown voltage
Ig=1ukA;Vps=0 V(BR)GSS > 30 30 30 30

Gate-source cut-off voltage

> 5 3 1 08 V

—Ip=10nA;Vpg=15V VGS off < 10 6 4 | 225 V
Drain-source ON-resistance

-Vps=0,1V;Vgg=0 Rpson < 85 125 250 300 @

* Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm.
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P-channel silicon FETs PMBFJ174 to 177

DYNAMIC CHARACTERISTICS
Tj = 25 OC unless otherwise specified
Input capacitance, f = 1 MHz

-Vgs=10V;Vpg=0V Cis typ. 8 pF
-VGs=Vps=0 Cis typ. 30 pF
Feedback capacitance, f = 1 MHz
-Vgs=10V;Vpg=0V Crs typ. 4 pF
Switching times (see Fig. 2 + 3) PMBFJ174 175 176 171
Delay time tg typ. 2 5 15 20 ns
Rise time tr typ. 5 10 20 25 ns
Turn-on time ton typ. 7 15 35 45 ns
Storage temperature ts typ. 5 10 15 20 ns
Fall time tf typ. 10 20 20 25 ns
Turn-off time toff typ. 15 30 35 45 ns
Test conditions: -VpD 10 6 6 6V
VGS off 12 8 6 3V
RL 560 | 1200 2000 2900 Q
VGSon 0 0 0 (VY]

Rise time input voltage < 1 ns

V
GSoff 90%

-Vop

INPUT

710%

Vout
10% 10%
OUTPUT
Vin
90% 90%
- tg |- >ty |-
7 7294962.1 -l tg |l - tg >
7294963
Fig. 2 Switching times test circuit. Fig. 3 Input and output waveforms;
td+ 1= ton
ts +tf = toff.
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PMBT2222
PMBT2222A

SILICON PLANAR EPITAXIAL TRANSISTORS

N-P-N silicon transistors, in a microminiature plastic envelope intended for switching and linear appli-

cations in thick and thin-film circuits.

QUICK REFERENCE DATA

PMBT2222 | PMBT2222A
Collector-base voltage (open emitter) VcBo  max. 60 % ¥
Collector-emitter voltage (open base) VCEQO  max. 30 40 V
Emitter-base voltage (open collector) VEBO  max. 5,0 60 V
Collector current (d.c.) Ic max. 600 mA
Total power dissipation up to Tagmp = 25 ©C Ptot max 250 mWw
D.C. current gain
Ic=150mA;Vcg =10V hFe 100 to 300
Ic=500mA; Vcg=10V hEE > 30 40
Transition frequency at f = 100 MHz
lc=20mA;Vcg=20V fT > 250 300 MHz
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-23.
Marking code
Pinning: PMBT2222 =pl1B
1= base PMBT2222A =p1P
2 = emitter 3.0
3 = collector 2.8
0.150
0.090
\ - -
~ 3=~ 5 (Ebz@kE
2 i
MO
: = = (i
do° | max ; 14 25
MBBO12 e B 1.2 max
LYo |
I - f max N
3
i
: 0 | s
"'n-ux 30° 0-1“5..03_> ﬂmu 7296885.1
max
TOP VIEW
April 1991 1215



PMBT2222

PMBT2222A
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
PMBT2222 | PMBT2222A

Collector-base voltage (open emitter) VCBO max. 60 ‘ 5 V
Collector-emitter voltage (open base) VCEO max. 30 i 40 V
Emitter-base voltage (open collector) VEBO max. 5,0 | 6,0 vV
Collector current (d.c.) Ic max. 600 mA
Total power dissipation™

up to Tamp = 25 °C Piot max. 250 mwW
Storage temperature range Tstg —65 to 150 oC
Junction temperature Tj max. 150 oC
THERMAL RESISTANCE *
From junction to ambient Rthj-a = 500 K/W

CHARACTERISTICS
Tj = 25 OC unless otherwise specified

PMBT2222 PMBT2222A
Collector cut-off current
lg=0;Vcg=50V IcBO < 0,01 — LA
le=0;Vcp =60V IcBO = - 0,01 HA
lg=0;Vcg=560V; Tj=1250C IcBO < 10 - HA
lg=0;Vcg=60V;Tj=1250C IcBO = - 10 WA
VER=3V,;VCcg=60V ICEX < — 10 nA
Base current
with reverse biased emitter junction
VEB=3V;VCg=60V IBEX < - 20 nA
Emitter cut-off current
Ic=0;VER=3V IEBO < 10 nA
Saturation voltages**
Ic=150mA;Ig =15 mA VCEsat < 400 300 mV
VBEsat & 1300 - mV
VBEsat = 06t01.2 V
Ic =500 mA; Ig =50 mA VCEsat = 1600 1000 mV
VBEsat < 2600 2000 mVv
Breakdown voltages
[c=10mA;Ig=0 V(BR)CEO > 30 40 V
Ic =100 uA; IE=0 V(BR)CBO ~ 60 7%V
Ic=0;1g=10 A V(BR)EBO ~> 5,0 60 V

*

Device mounted on a ceramic substrate of 8 mm x 10 mm x 0.7 mm.
Measured under pulsed conditions to avoid excessive dissipation; tp < 300 us; 6 < 0,02.

* %
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PMBT2222

Silicon planar epitaxial transistors PMBT2222A
PMBT2222 [ PMBT2222A

D.C. current gain !

Ic=0,1mA;Vce=10V hFE > 35

Ic=1mA;Vce=10V hFE > 50

Ic=10mA;Vge =10V hEe P is

Ic=10mA; Ve =10V; Tamb = =55 °C hre > 35

Ic=150mA; Vg =10V hEEg 100 to 300

Ic=150mA;Vcg=1V hrFg > 50

Ic =500 mA;Vcg=10V hFE > 30 40
Transition frequency at f = 100 MHz*

Ic=20mA; Vg =20V fir > 250 300 MHz
Output capacitance at f = 1 MHz

lg=0;Vgg=10V Co < 8,0 pF
Input capacitance at f =1 MHz

Ic=0;VER=05V Ci < 30 25
h-parameters (common emitter) at f = 1 kHz

Ic=1mA;Vcg=10V

input impedance hie 2,0t0 8,0 k2

reverse voltage transfer ratio hre <8,0x 104

small signal current gain hte 50 to 300

output admittance hoe 5,0 to 35 uS

Ic=10mA; VCg=10V

input impedance hie 0,25t0 1,25 k&2

reverse voltage transfer ratio hre <4,0x 104

small signal current gain hfe 75 to 375

output admittance hoe 25 to 200 uS
Noise figure at Rg =1 k2

Ic=100 uA; VCe=10V; f=1kHz E < 4,0 dB
Switching times (between 10% and 90% levels)
Turn-on time switched to Ic = 150 mA

delay time td < 10 ns

rise time tr < 25 ns
Turn-off time switched from I = 1560 mA

storage time ts < 225 ns

fall time tf < 60 ns
*  f7is defined as the frequency at which hfg extrapolates to unity.

April 1991 1217



PMBT2222

PMBT2222A
Vec
Vi
——90% R2
VO
R1
ok » == 10% Vi D.U.T
|
_— th— 7282487
y 7282485.1
Fig. 2 Waveform and test circuit delay and rise time.

Vi=-05t0+9,9V;Vcc=30V;R1=6198; R2 =200 Q.
Pulse generator: Oscilloscope:
pulse duration tp < 200ns input impedance Zi > 100k&2
rise time tr < 2ns input capacitance Ci = 12 pF
duty factor 8 = 2% rise time ty < 5ns

Vi iR Vee

] R2
Vo
R1
0 Tt Vi D.U.T
D1
=
—l t L__ t2 _J 7282486 Vgg 7282484.1
Fig. 3 Waveform and test circuit storage and fall time.
Vi=-138t0+16,2V;Vcc=30V;-Vgg =3V;R1=1k; R2=200 Q.
Pulse generator: Oscilloscope:
fall time tf < 5ns input impedance Zi > 100k
pulse time t1 = 100 us input capacitance Ci < 12 pF
t2 = 500us rise time tr < 5ns
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PMBT2369

SILICON PLANAR EPITAXIAL SWITCHING TRANSISTOR

N-P-N transistor in a plastic SOT-23 envelope intended for high-speed switching applications.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) VcBO
Collector-emitter voltage (VBg = 0) VCES
Collector-emitter voltage (open base) VCEO
Collector current (d.c. value) Ic
Total power dissipation up to Tamp = 25 °C Ptot
D.C. current gain

Ic= 10mA;Vce=1V hre

Ilc=100mA;Vcg=2V hFE
Storage time

ICon = IBon = IBoff = 10 mA ts

max. 40 V
max. 40 V
max. 18 ¥V

max. 500 mA
max. 250 mW

40t0 120
> 20
& 13 ns

MECHANICAL DATA

Dimensions in mm

Marking code
PMBT2369 =p1J

SCHCINE

Fig. 1 SOT-23.
Pinning:
1 = base gg
2 = emitter :
3 = collector 0.150 ‘— ==
— -
;
B - N
; ar 2
1L 25
1.2 max
MBBO12 e |
37
1

max

TOP VIEW

0.&8_8.1—’ mm 72968851

l (April 1991

1219



PMBT2369

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-base voltage (open emitter) VecBo max. 40 V
Collector-emitter voltage (VBg = 0) VCES max. 40 V
Collector-emitter voltage (open base) VGCEO max. 15 V
Emitter-base voltage (open collector) VEBO max. 45 V
Collector current (d.c. value) Ic max. 500 mA
Total power dissipation up to Tagmp =25 °C* Ptot max. 250 mwW
Storage temperature Tstg —65 to 150 °C
Junction temperature T max. 150 oC

THERMAL RESISTANCE
From junction to ambient in free air* Rth j-a = 500 K/W

CHARACTERISTICS
Tj = 25 OC unless otherwise specified
Collector cut-off current

lge=0;Vgg=20V IcBO < 400 nA
lg=0;Vep=20V;T;=1250C IcBO < 30 pA
Saturation voltages
= - V(CEsat < 025 V
WG T8 TiAC 1 BT VEEsat 0,700 0,85 V
D.C. current gain
Ic= 10mA;Vce=1V hFe 40to0 120
Ic= 10mA;Vcg=1V;Tamp =-55°C hrFe = 20
Ic=100 mA; VCcg=2V hFE > 20
Output capacitance at f = 1 MHz
IE=0;Vegp=5V Co < 4,0 pF
Small-signal current gain
Ic=1,0mA;Vceg=10V;f=100 MHz; Tamp = 25 °C hfe > 5,0 pF
Breakdown voltages
Ic=10mA;Ig=0 V(BR)CEQ  min. 18 ¥
Ic=10uA;IE=0 V(BR)CBO  min. 40 Vv
lc=0;1g=10uA V(BR)EBO min. 45 V
Ic=10pA; VBE=0 V(BR)CES min. 40 V
Switching times at T5pp = 25 °C
Storage time (see Fig. 2)
t 5,0 ns
ICon = IBon = —IBoff = 10 MA ts <yp 13 ns
Turn-on time (see Fig. 3)
typ. 8,0 ns
Ic =10 mA; Igon = 3 mA; Vag = 3V Eg: e 5
Turn-off time (see Fig. 3)
t typ. 10 ns
Ic=10mA; IBon =3 mA; Igoff =15 mA;Vcc=3V tg:: \Yp 18 ns

* Device mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm .
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PMBT2907
PMBT2907A

SILICON PLANAR EPITAXIAL TRANSISTORS

P-N-P silicon transistors, in a microminiature plastic envelope, intended for medium power switching
and general purpose amplifier applications in thick and thin-film circuits.

QUICK REFERENCE DATA

PMBT2907 | PMBT2907A

Collector-base voltage (open emitter) —-VcBO  max. 60 60 V
Collector-emitter voltage (open base) —VCEQ  max. 40 60 V
Emitter-base voltage (open collector) —VEBO max. 5,0 \%
Collector current (d.c.) —Ic max. 600 mA
Total power dissipation up to Tamp =25 °C  Piot max. 250 mW
Junction temperature Tj max. 150 oC
D.C. current gain

—lc=500mA; -Vgg=10V hFE > 30 50
Turn-off switching time

—Icon = 150 mA; —IBon = IBoff = 15 MA  toff < 100 ns
Transition frequency at f = 100 MHz

—lc=50mA; -Vcg =20V fT > 200 MHz
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-23.

- Marking code
Pinning: PMBT2907 = p2B

_ 3.0 PMBT2907A = p2F
1= base 2.8
2 = emitter
3 = collector gag%

L0750 - 03§ - ] [Ebz@lae
0.60[~ /™
LY HEEE!
— - == . 1
b 10° P s 1.4 25
max 1.2 max
MBBO18 e /\ 10° {
f max
t 3"
I
‘_n?lgx—» 30° 0“‘5_8_1_’ B 7296885.1
max
TOP VIEW
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PMBT2907
PMBT2907A

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)

PMBT2907 | PMBT2907A

Collector-base voltage (open emitter)

—-V(cBO max. 60 60 V
Collector-emitter voltage (open base)

—-VCEO max. 40 60 V
Emitter-base voltage (open collector)

-VEBO max. 5,0 \
Collector current (d.c.) —~lc max. 600 mA
Power dissipation up to Tamp = 25 °C Ptot max. 250 mwW
Storage temperature range Tstg —65 to +150 oC
Junction temperature Tj max. 150 oC
THERMAL RESISTANCE *
From junction to ambient in free air Rth j-a = 500 K/W

CHARACTERISTICS
Tj = 25 OC unless otherwise specified
PMBT2907 PMBT2907A

Collector cut-off current

IE=0;-Vcp=50V —IcBO < 20 10 nA
lE=0;,-Vcp=50V;Tj=1250C -lcBoO = 20 10 WA
—VEg=05V;—-Vcg=30V —ICEX < 50 nA
Base current
with reverse biased emitter junction
—VEB=3V;-Vgcg=30V —IBEX < 50 nA
Saturation voltages**
—-lgc=150mA; —-Ig =15 mA —V(CEsat < 04 Vv
—VBEsat < 1,3 v
—lc =500 mA; —Ig =50 mA —V(CEsat < 1,6 \
"'VBEsat < 2,6 \
Collector-base breakdown voltage
open emitter; —Ic =10 uA; Ig =0 —V(BR)CBO 60 \
Collector-emitter breakdown voltage
open base; —Ic =10 mA; Ig =0 -V(BR)CEO > 40 60 V
Emitter-base breakdown voltage
open collector; —Ig = 10 uA; Ic =0 —V(BR)EBO 5,0 VvV

*

Device mounted on a ceramic substrate of 8 mm x 10 mm x 0.7 mm.
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PMBT2907
Silicon planar epitaxial transistors PMBT2907A

PMBT2907 | PMBT2907A

D.C. current gain

—-lc=0,1mA; -Vgg=10V hFE > 35 75

—lc= 1mA;-Vcg=10V hrg > 50 100

—Ic= 10mA; -Vcg =10V hFE > 75 100

—lg=150mA; —-Vgg =10V hFge 100 to 300

—lc =500 mA; -Vgg=10V hrg > 30 | 50
Transition frequency at f = 100 MHz

—lg=50mA; -VCg=20V; Taqmp=25°C  fT > 200 MHz
Output capacitance at f =1 MHz

IE=1g=0;-Vcp=10V Co <5 8,0 pF
Input capacitance at f = 1 MHz

Ic=1c=0;-VEg=2V Ci = 30 pF
Switching times (between 10% and 90% levels)
Turn-on time when switched to

—Ic=150mA; —-Ig=15mA; Vcc =30V

delay time td < 10 ns

rise time tr e 40 ns

turn-on time (tgq + ty) ton < 45 ns
Turn-off time when switched from

—lc=150mA; -Ig=15mA;Vcc=6V

to cut-off with + Igy = 156 mA (see Fig. 3)

storage time tg < 80 ns

fall time tf < 30 ns

turn-off time (tg + tf) toff < 100 ns
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PMBT2907
PMBT2907A

—-30V

Vo
0 Vi
—-16V — 7282344
o g

Fig. 2 Turn-on switching time test circuit.

+15V -6V

Vo
0 v,
5082
-30V —
t l 7282345
] T -
p
Fig. 3 Turn-off switching time test circuit.

Input pulse generator: frequency f = 150 Hz

Fig. 2 and Fig. 3 pulse duration tp = 200 ns

rise time t, < 2 ns

output impedance Zs = 50 Q

Qutput oscilloscope: rise time ty < 5 ns

Fig. 2 and Fig. 3 input impedance Z; = 10 MQ
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PMBT3904

SILICON EPITAXIAL TRANSISTORS

N-P-N transistors in a microminiature (SMD) plastic envelope intended for surface mounted applications.

They are primarily intended for use in telephony and professional communication equipment.

QUICK REFERENCE DATA

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Emitter-base voltage (open collector)
Collector current (DC)
Total power dissipation up to Tamp = 25 °C
DC current gain

Ic=10mA;Veg=1V

Transition frequency at f = 35 MHz
Ic=10mA; Vcg=20V

VcBo max. 60 V
VcEO max. 40 V
VEBO max. 6 V
e max. 200 mA
Ptot max. 250 mw
h > 100

FE < 300

fr £ 300 MHz

MECHANICAL DATA

Fig.1 SOT-23.
Pinning:
1 = base
2 = emitter
3 = collector
0.150
075 <_\0.090
'l 0.60 // e
] 041
MBBO12 e 10° " max
max
/\ | X qg°
: max
A f
e 1Y 5
max  30°
max

See also Soldering recommendations.

Dimensions in mm
Marking code
PMBT3904: p1A

3.0
2.8
—{8]
pree [0}~
(055 - @ [El2@lkls
o 1_"
u ;
: 14 2.5
1.2 max
4
3]
!
0.48 _8‘1_’ ' E 7296885.1
TOP VIEW

w Fpril 1991
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PMBT3904

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Emitter-base voltage (open collector)
Collector current (d.c.)

Total power dissipation™
up to Tamp =25 °C

Storage temperature
Junction temperature

THERMAL RESISTANCE

Tj =P (Rth j-t * Rth t-s + Rth s-a) + Tamb
Thermal resistance
from junction to ambient*

CHARACTERISTICS
Tamb = 25 OC unless otherwise specified

Collector-emitter breakdown voltagea
Ic=1mA;Ig=0

Collector-base breakdown voltage
Ic=10pA; IE=0

Emitter-base breakdown voltage
IE=10uA;Ic=0

Collector cut-off current
VCe=30V;VER=3V

Output capacitance at f = 1 MHz
Ie=0;Vcg=5V

Input capacitance at f = 1 MHz
Ic=0;VRBg=05V

Base current

with reverse biased emitter junction
VEg=3V;Vgg=30V

VcBo
VCEO
VEBO
Ic

Ptot

Tstg
Tj

Rth j-a

V(BR)CEO
V(BR)CBO
V(BR)EBO
ICEX

Cc

Ce

IBEX

max.
max.
max.

max.

max.

max.

min.

min.

min.

max.

max.

max.

max.

60
40
6
200

250
—65 to +150
150

500

40

60

50

50

® Mounted on a ceramic substrate: area = 10 x 8 mm?; thickness = 0,7 mm .
A Pulse test conditions: tp= 300 us; duty cycle < 2%.

<

mA

mW
oC
oC

K/W

nA

pF

pF

nA
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Silicon epitaxial transistors PMBT3904

Saturation voltages

Ic=10mA; Ig=1mA v max. 02V
Ic=50mA; Ig =5 mA CEsat max. 03V
= e min. 0.65 V
Ic=10mA; Ig=1mA VBEsat o 0.85 V
Ic=50mA; Ig =5 mA VBEsat max. 0.95 V
D.C. current gain *
Ic=0,1mA;VCg=1V hgg > 40
Ic=1mA;Vcg=1V hrg > 70
= 5 - > 100
Ic=10mA;VCg=1V hFE < 300
Ic=50mA; VCg=1V hFg > 60
Ic=100mA; V=1V hgg > 30
Transition frequency at f = 100 MHz
Ic=10mA; Vcg=20V fr min. 300 MHz

Noise figure at Rg =1 k2
Ic=100 uA; VCE=5V

f=10Hzto 15,7 kHz E max. 5 dB

h-parameters (common emitter)
Ic=1mA;Vcg=10V; f=1kHz

Input impedance hie 1to 10 k&2
Reverse voltage transfer ratio hre 0.5t08 10
Small-signal current gain hfe 100 to 400
Output admittance hoe 11040 uS

Switching times
Turn-on time when Voc=3V;VBg =05V
Ic=10mA; IBon =1 mA
Delay time tq < 35 ns
Rise time t L 35 ns
Turn-off time when Ve =3 V; Ic =10 mA
IBon = IBoff = 1 mA
Storage time tg < 200 ns
Fall time tf < 50 ns

* Pulse test conditions: tp = 300 us; duty cycle < 2%.
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J L PMBT3906

SILICON EPITAXIAL TRANSISTOR

P-N-P transistor in a microminiature (SMD) plastic envelope intended for surface mounted applications.
The PMBT3906 is primarily intended for use in telephony and professional communication equipment.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) -VcBO max. 40 V
Collector-emitter voltage (open base) —-VCEO max. 40 V
Emitter-base voltage (open collector) -VEBO max. 5V
Collector current (d.c.) | max. 200 mA
Total power dissipation up to Tamp = 25 °C Ptot max. 250 mwW
D.C.current gain
—lc=10mA; -Vgg=1V hFE 100 to 300
Transition frequency at f = 100 MHz
—lc=10mA; =Vcg=20V fr min. 250 MHz
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-23.
Marking code
Pinning: PMBT3906 : p2A
1 = base
2 = emitter gg 0
3 = collector ; P—.
0.150 =
0.090 = s
- 075 N EEONE
0.60[" />
-
. = 0.1 _1_ !
Jo° | max , 1L 25
MBBO18 e - 1.2 max
10
i — J max '
3]
\V |
‘—n?nc.:?x_’ 30° OAG_gJ_’ GE 72968851

TOP VIEW

See also Soldering recommendations.

April 1991

1229



PMBT3906

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter) -VcBOo max. 40
Collector-emitter voltage (open base) -VCEO max. 40
Emitter-base voltage (open collector) —VEBO max. 5
Collector current (d.c.) —lc max. 200
Total power dissipation*®

up to Tamp =25 °C Ptot max. 250
Storage temperature Tstg —65 to +150

THERMAL CHARACTERISTICS**
Tj=P(Rth j-t + Rth t-s + Rth s-a) + Tamb

Thermal resistance
from junction to ambient Rth j-a = 500

CHARACTERISTICS
Tamb = 25 ©OC unless otherwise specified
Collector-emitter breakdown voltageA

—lc=1mA;Ig=0 —V(BR)CEO  min. 40
Collector-base breakdown voltage

—lc=10uA; IE=0 -V (BR)CBO min. 40
Emitter-base breakdown voltage

—lg=10uA;Ic=0 —V(BR)EBO min. 5
Collector cut-off current

—Vcg=30V; -VEg=3V —ICE max. 50
Base current

with reverse biased emitter junction —IBEX max. 50
Qutput capacitance at f = 100 kHz

Ig=0;-Vgg=5V Ce max. 45
Input capacitance at f = 100 kHz

Ic=0,-VBg=05V Ce max. 10

*

Mounted on a ceramic substrate: area = 10 x 8 mm; thickness = 0,7 mm.
**  See Thermal characteristics.
4 Pulse test conditions: tp = 300 us; duty cycle < 2%.

Vv
Vv
\)
mA

mW
oC

K/W

nA

nA

pF

pF
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Silicon epitaxial transistor PMBT3906

Saturation voltages

—lg=10mA; —-Ig=1mA —VCEsat max. 0,25 V
max. 04V
—Ilc=50mA; —Ig=5mA —V(CEsat i, 0,65 V
—lc=10mA; —Ig=1mA —VBEsat max. 085 V
—lg=50mA; —Ig =5 mA —VBBsat max. 0,95 V
D.C. current gain
—lc=0,1mA; -Vcg=1V hFg min. 60
—lg=1mA; =Vcg=1V hFg min. 80
min. 100
—lgc=10mA; =Vcg=1V hFE FRER. 300
—lc=50mA; -Vcg=1V hFE min. 60
—lgc=100mA; -VCg=1V hEg min. 30
Transition frequency at f = 100 MHz
—Ilc=10mA; -Vgcg=20V fr min. 250 MHz

Noise figure at Rg =1 k2

—lc =100 uA; —=VCg =5V

f=10Hz to 15,7 kHz F max. 4 dB
h-parameters (common emitter)

—lg=1mA; -Vcg=10V;f=1kHz

Input impedance hje 2;’; 21(2) tg
. min. 1,0 10*
Reverse voltage transfer ratio hre st 10 10-
. . min. 100
Small signal current gain hfe - 400
. min. 30 uS
Output admittance hoe . 60 uS
Switching times
Turn-on time when —Vcc=3V; -VBg =05V
—Ic=10mA; —Igon=1mA
Delay time td max. 35 ns
Rise time tr max. 35 ns
Turn-off time when —Vgc =3 V; —Ic =10 mA
—IBon = —IBoff =1 mA
Storage time ts max. 225 ns
Fall time tf max. 75 ns
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' L PMBT4401

SILICON PLANAR EPITAXIAL TRANSISTOR

NPN silicon planar epitaxial transistor, housed in a SOT-23 envelope.
It is intended for use in linear, switching, and general purpose applications.
The complementary type is the PMBT4403.

QUICK REFERENCE DATA

Collector-emitter voltage VCEO max. 40 V
Collector current (DC) Ic max. 600 mA
DC current gain .
= 5 = min. 100

Ic=150mA; V=1V hrge p 300
Total power dissipation

up to Tamp = 25 °C* Ptot max. 250 mW
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-23

Marking code = p2X

3,0
2,8
Pinning:
1 = base 8'(1)2% .
e b glzhe sEEInn
3 = collector //\ EA:] EMD]EI
2 |
i
(] —| |-— 011 ‘: : T
LA T TNET:
\ 10
J T s /f max !
1 \ al
'Y

4_n1é|x—>>)‘{ 0 ,48_8’1* mn 7296885

max

TOP VIEW

* Mounted on a ceramic substrate of 8 mm x 10 mm x 0.7 mm.

April 1991 1233



PMBT4401

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-emitter voltage
Collector-base voltage
Emitter-base voltage
Collector current (DC)
Total power dissipation
up to Tamp = 25 °C*
Storage temperature range
Junction temperature

THERMAL RESISTANCE
From junction to ambient*

CHARACTERISTICS
Tamb = 25 ©C unless otherwise specified

Collector-emitter breakdown voltage
Ic=10mA;Ig=0
Collector-base breakdown voltage
Ic=100pA;IE=0
Emitter-base breakdown voltage
IE=100pA;Ic=0
Base cut-off current
Vce=35V;VER=04V
Collector cut-off current
VCe=35V;VER=0.4V
DC current gain
Ic= 0.1mA;Vce=1V
Ic= 1.0mA;VCg=1V
Ic= 10mA;Vcg=1V
Ic=150mA;Vcg=1V
Ic=500mA;Vcg=2V
Saturation voltage
Ic=150mA;Ig =15 mA

Ic =500 mA; Ig = 50 mA

* Mounted on a ceramic substrate of 8 mm x 10 mm x 0.7 mm.

VCEO
VcBo
VEBO
Ic

Ptot

V(BR)CEO
V(BR)CBO
V(BR)EBO
IBEX
ICEX

hFE
hFE
hrE
hrFe
hFE

VCE sat
VBE sat
VCE sat
VBE sat

max. 40 V
max. 60 V
max. 6.0 V
max. 600 mA
max. 250 mW
—65to +150 °C
max. 150 oC
= 500 K/W
b 40 V
> 60 V
> 6.0 V
< 0.1 uA
< 0.1 A
= 20
> 40
> 80
100 to 300
> 40
< 04 V
0.751t0 0.95 Vv
< 0.75 V
< 1.2 V
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Silicon planar epitaxial transistor

PMBT4401

Transition frequency; f = 100 MHz;

ic=20mA;Vcg=10V o 2> 250 MHz
Collector-base capacitance

IE=0;Vcg=5V;f=100kHz Ccb < 8.0 pF
Emitter-base capacitance

Ic=0; VBE =0.5V; f=100 kHz Ceb < 30 pF
Input impedance; f = 1 kHz; .

_ ; _ . min. 1.0 k&2

g™ hivhr ggr=10 hie max. 8.0 kQ
Voltage feed-back ratio min 0.1x 10

Ic=1mA;Vce=10V;f=1kHz hre max. 30 x 10
Small-signal current gain; f = 1 kHz; —_— 40

Ic=1mA;VCge=10V hte g 500
Output admittance; f = 1 kHz; _— 1.0 1S

le = . = : .

€ 1 mA, VCE v hoe ax, 30 [.l,s
Switching times (resistive load)
Turn-on time

Ic=150mA; g1 =15 mA;

Vec=30V;VEg=2V

delay time tq max. 15 ns

rise time tr max. 20 ns
Turn-off time

Ic=150mA; Vcc=30V;

IB1=1B2=15mA

storage time tg max. 225 ns

fall time tf max. 30 ns
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J L PMBT4403

SILICON PLANAR EPITAXIAL TRANSISTOR

PNP silicon planar epitaxial transistor, housed in a SOT-23 envelope.
It is intended for use in linear, switching and general purpose applications.
The complementary type is the PMBT4401.

QUICK REFERENCE DATA

Collector-emitter voltage -VCEO max. 40 V
Collector current (DC) —lc max. 600 mA
DC current gain .
= ’ = min. 100

Ic=150mA;Vcg=2V hre vy 300
Total power dissipation

up to Tamp =25 °C Piot max. 250 mW
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-23

Marking code = p2T

3,0
Pinning: 2,8 .
1 = base 0,150 < i
2 = emitter 0,090 = s
3 = collector \7/\ A EE

tlg o« 9
EiCII N
L 0,1 | i
g 10° “max 1,4 2,5
m/ux 12 max
b Ll | LY

max
: ‘ \ f 3 —:
11

max >){ 0""8—8,1—» ’ mu 7296885

«— ! —»
max

TOP VIEW

* Mounted on a ceramic substrate of 8 mm x 10 mm x 0.7 mm.
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PMBT4403

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-emitter voltage —-VCEO max. 40 V
Collector-base voitage -VcBO max. 40 V
Emitter-base voltage ~VEBO max. 50 V
Colliector current (DC) ¢ max. 600 mA
Total power dissipation

up to Tamp = 25 °C* Ptot max. 250 mW
Storage temperature range Tstg —65 to +150 ©°C
Junction temperature Tj max. 150 oC
THERMAL RESISTANCE
From junction to ambient* Rthj-a = 500 K/W
CHARACTERISTICS
Tamb = 25 ©C unless otherwise specified
Collector-emitter breakdown voltage

—lc=10mA;Ig=0 —V(BR)CEO > 40 V
Collector-base breakdown voitage

—lc=100pA; Ig=0 -V(BRICBO > 40 Vv
Emitter-base breakdown voltage

—lg=100uA;Ic=0 —-V(BR)EBO > 50 V
Base cut-off current

~Vce=35V;-VEg=04V —IBEX < 0.1 uA
Collector cut-off current

-VCcg=35V;-VEg=04V —ICEX < 0.1 pA
DC current gain

—lc= 0.1mA; -VCg=1V hfFg > 30

—lc= 1.0mA; -Vgg=1V hEg > 60

—lc= 10mA;-VCg=1V hFE > 100

g =150 mA; =VCE =2V hFE 100 to 300

—lc=500mA; -VCg=2V hFE = 20
Saturation voltage

—lg =150 mA; —Ig = 16 mA —VCE sat = 04V

—VBE sat 0.75t0 0.95 V
—lc =500 mA; —Ig = 50 mA —VCE sat & 0.75 V
—VBE sat < 1.3V

* Mounted on a ceramic substrate of 8 mm x 10 mm x 0.7 mm.
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Silicon planar epitaxial transistor

PMBT4403

Transition frequency at f= 100 MHz;
—lc=20mA; -Vcg=10V

Collector-base capacitance
Ig=0;,-Vc=10V; f=100 kHz

Emitter-base capacitance at f = 100 kHz;
Ic=0;-VBe=05V

Input impedance at f = 1 kHz;
—lc=1mA;-Vce=10V

Voltage feed-back ratio at f = 1 kHz;
—lg=1mA;-Vge=10V

Small-signal current gain at f = 1 kHz;
—-lc=1mA;-Vcg=10V

Output admittance at f = 1 kHz;
—lc=1mA;-Vce=10V

Switching times (resistive load)

Turn-on time
—lc=150mA; —Ig1=15mA;
-Vee=30V;-VEg=2V
delay time
rise time

Turn-off time
—lc=150mA; -Vcc=30V;
—lg1=+Ig2=15mA
storage time
fall time

Ceb
Ceb

hie

hfe

hoe

td

tf

min.
max.

min.
max.

min.
max.

min.
max.

max.
max.

max.
max.

200 MHz

8.5

35

1.5
15

0.1x 10*
8.0x 10

60
500

1.0
100

15
20

225
30

pF

pF

k2
139

uS

ns
ns

ns
ns
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PMBT5088

SILICON PLANAR EPITAXIAL TRANSISTOR

N-P-N small-signal transistor in plastic SOT-23 envelope intended for low-noise input stages in audio

equipment, when using SMD technology.

QUICK REFERENCE DATA

Collector-emitter voltage

(open base) VCEO max. 30 V
Collector-base voltage

(open emitter) VCBO max. 35V
Collector current (d.c.) ¥e; max. 50 mA
Total device dissipation

up to Tamp = 25 °C Ptot max 250 mW
Collector-emitter saturation voltage

Ic=10mA;Ig=1mA V(CEsat max. 05V
D.C. current gain

Ic=1mA;VCg=5V hEE min. 350
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-23.

Marking code: p1Q

:’lnnbmg: 3.0

= base 2.8
2 = emitter = S
3 = collector 8(1)?3%

075 * e

i o'.so‘”//\

01
b 10° —| l-—
i max
\ 10
10
MBBO12 e ) § max

A =[o2®[a]s]

—— T
1. 2.5
1.2 max
{
a1 |
0.48 _8.1“’ E 72968851
TOP VIEW -

1241

w April 1991



PMBT5088

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-emitter voltage
(open base)

Collector-base voltage
(open emitter)

Emitter-base voltage
(open collector)

Collector current (d.c.)

Total power dissipation
up to Tamp = 25 0C*

Storage temperature
Junction temperature

THERMAL RESISTANCE
From junction to ambient*

* Mounted on a ceramic substrate of 8 mm x 10 mm x 0.7 mm.

VCEO
VcBo

VEBO
Ic

Ptot

Tstg
Tj

Rth j-a

max. 30 V
max. 35 VvV
max. 45 V
max. 50 mA

max. 250 mW
—65to +150 °C
max. 150 oC

= 500 K/W

1242
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Silicon planar epitaxial transistor P M BT5088

CHARACTERISTICS
Tj= 25 OC unless otherwise specified
Collector-emitter breakdown voltage

IB=0;Ic=1mA V(BR)CEQ  min. 30 V
Collector-base breakdown voltage

Ig =0;Ic =100 uA V(BR)CBO  min. 35 V
Collector cut-off current

Vcg=20V;Ig=0 ICBO max. 50 nA

Emitter cut-off current
VEBoff=3V;ic=0 IEBO max. 50 nA

Saturation voltages

- - VCEsat max. 05 V
Ic=10mA;Ig=1mA VBEsat oy 08 V
D.C. current gain .
= ; = min. 300
Ic=100 uA;VCE=5V hEE ke 900
Ic= 1TmA;VCg=5V h min. 350
Ic=10mA;VCE=5V FE min. 300
Small-signal current gain :
. ) _ = min. 350
Ic=1mA;Vce=5V;f=1kHz hfe — 1400
Noise figure at Rg = 10 kQ; Tamp = 25 °C
Ic=100 uA; VCE =5 V;
f=10Hzto 15,7 kHz F max. 3,0 dB
Collector capacitance at f = 100 kHz
Vee=5V;Ig=0 Cc max. 4,0 pF
Emitter capacitance at f= 100 kHz
VBe=05V;Ic=0 Ce max. 10 pF
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PMBT5401

SILICON P-N-P HIGH-VOLTAGE TRANSISTOR

P-N-P high-voltage small-signal transistor for general purposes and especially in telephony applications

and encapsulated in a SOT-23 envelope.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) —-VcBO max. 160 V
Collector-emitter voltage (open base) -VeEo max. 150 V
Collector current =le max. 500 mA
Total power dissipation up to Tamp = 25 °C Ptot max. 250 mw
Collector-emitter saturation voltage

Ic=50mA;Ig=5mA VCEsat max. 05V
D.C. current gain

Ic=10mA;Vcg=-5bV hEg 60 to 240
MECHANICAL DATA Dimensions in mm

Fig. 1 SOT-23.
Pinning:
1= base
2 = emitter 0.150
3 = collect
collector 075 \E.OQO
= R
0.60 //
¢ /t
0.1
o —| f—
] r;%x max
e X 10°
\ * max
MBB018 e
< 11
max . 30°
max

Marking code: p2L

3.0
2.8
-~ [i5]—
—>| _— D
A
i -2 B
+
j . i
\ 1L 25
1.2 max
{
30
i
048 3~ ~—felo1@[AL8
TOP VIEW

=[o2@[A]s]

7Z96885.1
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PMBT5401

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Emitter-base voltage (open collector)
Collector current

Total power dissipation *
up to Tamb =250C
Junction temperature

Storage temperature

THERMAL RESISTANCE
From junction to ambient*

CHARACTERISTICS
Tj = 25 OC unless otherwise specified

Collector cut-off current
le=0;-Vecg=120V
lIe=0;-Vcg=120V; Tamp = 150 °C

Breakdown voltages
Ic=10mA;Ig=0
Ic=100 uA;Ig=0
Ic=0;Ig=10uA

Saturation voltages
—lc=10mA; -Ig=1,0mA

—lgc=50mA; -Ig=5,0mA

D.C. current gain
Ic=10mA;-VCcg=5V

Ic=10mA; -VCcg=5V
Ic=50mA; -VCcg=5V

Small-signal current gain
Ic=10mA; -Vce=10V;f=1kHz

Output capacitance at f = 1 MHz
Ig=0;-Vgcg=10V
Transition frequency at f = 100 MHz

—lc=10mA; =Vcg =10V; Tamp =25 °C

Noise figure at Rg = 10 §2
Ic =200 uA; =VCE=5V;
=10 Hz to 15,7 kHz; Tamp = 25 °C

* Mounted on a ceramic substrate of 8 mm x 10 mm x 0.7 mm.

-VcBo
=VCEO
—VEBO
._|C

Ptot

—lcBo
—lcBo

—-V(BR)CEO
—V(BR)CBO
—V(BR)EBO

—VCEsat
—VBEsat
—VCEsat
—VBEsat

hFEe
hFE
hFE

hfe
Co

fr

max. 160 V
max. 150 V
max. 50V
max. 500 mA

max. 250 mwW
max. 150 oC
—65 to +150 °C

500 K/W
max 50 nA
max. 50 nA
min. 150 V
min. 160 V
min. 50V
max. 02V
max. 10V
max. 05V
max. 1.0 V
min. 50
min. 60
max. 240
min. 50
min. 40
max. 200
max. 6,0 pF
min. 100 MHz

max. 300 MHz

max. 8,0 dB
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PMBT5550

SILICON N-P-N HIGH-VOLTAGE TRANSISTOR

N-P-N high-voltage smali-signal transistor for general purposes and especially telephony applications
and encapsulated in a SOT-23 envelope.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) VCcBO  max. 160 V
Collector-emitter voltage (open base) VCEQ  max. 140 V
Collector current Ic max. 600 mA
Total power dissipation up to Tamp = 256 °C Ptot max. 250 mW
Collector-emitter saturation voltage
Ic=50mA; Ig=5mA VCEsat Mmax. 0,25 V
D.C. current gain
Ic=10mA;Vcg=5V hFg 60 to 250
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-23.
Marking code: p1F
Pinning:
1= base gg
2 = emitter : b— .
3 = collector 0.150 — = B
0.090 =
075 Y 4 A (E2@lkeE]
0.60" //
c / |2 ! il _I_
/ﬁ_, 01 1 | }
b 10° max : 14 25
e 1.2 max
(-]
MBBO12 e ) rl\%x -
1
|
- 0~ - BRIBIALE]
‘_n?.c;lx_’ 30° 0-"8_0_1 B 72968851

TOP VIEW
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PMBT5550

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Emitter-base voltage (open collector)
Collector current

Total power dissipation *
up to Tamp =25 °C

Storage temperature

Junction temperature

THERMAL RESISTANCE *
From junction to ambient

CHARACTERISTICS
Tj = 25 OC unless otherwise specified

Collector cut-off current
lg=0;Vcg=100V
I =0;Vcg =100 V; Tamp = 100 °C
Emitter cut-off current
Ic=0;VER=40V
Breakdown voltages
Ilc=10mA;Ig=0
Ic=10uA;IE=0
Ic=0;1g=10pA
Saturation voltages
Ic=10mA;Ig=10mA

Ic=50mA;Ig=50mA

D.C. current gain
Ic=10mA;VCg=5V
Ic=10mA;VCg=5V
Ic=50mA;VCE=5bV

Output capacitance at f = 1 MHz
IE=0;Vgg=10V

Input capacitance at f = 1 MHz
Ic=0;VEB=05V

Transition frequency at f = 100 MHz
Ic=10mA; VCE=10V; Tgmp = 25 °C

* Mounted on a ceramic substrate of 8 mm x 10 mm x 0.7 mm.

VcBO
VCEO
VEBO
Ic

Ptot
Tstg
Tj

Rth t-a

IcBO
IcBO

IEBO
V(BR)CEO

V(BR)CBO
V(BR)EBO

VCEsat
VBEsat

VCEsat
VBEsat

hre
hrFe
hrE

Co
Cj

fT

max. 160
max. 140
max. 6
max. 600
max. 250
—65to +150
max. 150
500

max. 100
max. 100
max. 50
min 140
min 160
min 6
max 0,15
max 1,0
max 0,25
max 1,2
min. 60
min. 60
max. 250
min 20
max. 6
max. 30
min. 100
max. 300

mA

mW
oC
oC

K/W

nA
MA

nA

L L

CE <

pF

pF

MHz
MHz
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PMBT5551

SILICON NPN HIGH-VOLTAGE TRANSISTOR

NPN high-voltage small-signal transistor for general purposes and especially telephony applications

and encapsulated in a SOT23 envelope.

QUICK REFERENCE DATA

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Collector current
Total power dissipation up to Tamp = 25 °C
Junction temperature
Collector-emitter saturation voltage
Ic=50mA; Ig =5mA
DC current gain
Ic=10mA;VCg=5V

VcBO max. 180 V
VCEO max. 160 V

Ic max. 600 mA
Piot max. 250 mW
Tj max. 150 oC

VCEsat max. 0.20 Vv

hFE min. 80

MECHANICAL DATA

Fig.1 SOT23.
Pinning:
1 = base
2 = emitter
3 = collector
0.150
c 0.75 \9'090

o'.so"//‘\

0.1
MBBO12 e o —| | — -
10
max max
/\ \ 100
m
Q f ax

max

Dimensions in mm

Marking code
PMBT5551= pGl

0.48_5,~ | [@lo1®[A]s]

3.0
2.8
5 —-
~| [ [~ 5 Ebz@alE]
5 14_
! }
| 1.4 25
| 1.2 max
4
e

7296885.1

TOP VIEW

April 1991
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PMBT5551

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Emitter-base voltage (open collector)
Collector current

Total power dissipation up to Tamp =25 °C
Junction temperature

Storage temperature range

THERMAL RESISTANCE
From junction to ambient*

CHARACTERISTICS
Tamb = 25 ©C unless otherwise specified
Collector cut-off current
I =0;Vcg=120V
I =0;VcB =120 V; Tamp = 100 °C
Emitter cut-off current
Ic=0;VER=4.0V
Breakdown voltages

Ic=10mA;Ig=0
Ic = 100 uA; IE=0
Ic = 0;Ig=10pA

Saturation voltages
Ic =10mA; Ig=1.0mA

Ic =50 mA; Ig =5.0 mA

DC current gain
Ic =1.0mA;Vcg=5V

Ic = 10mA; VCg=5V
Ic = 50mA; Vcg=5V

Small-signal current gain
Ic =1.0mA; Vecg=10V;f=1kHz

Output capacitance at f = 1 MHz
IE=0;Vecg=10V

Input capacitance at f =1 MHz
Ic =0;VEB=05V

Transition frequency at f = 100 MHz
Ic = 10mA; Vcg=10V

Noise figure at Rg =1 kQ2
Ic = 260 uA; Vcg=5V; f=10Hz to 15.7 kHz

* Substrate size 8 mm x 10 mm x 0.7 mm.

VcBo
VCEO
VEBO
Ic
Ptot
Tj
Tstq

Rth j-a

IcBO
IcBO

IEBO

V(BR)CEO
V(BR)CBO
V(BR)EBO

VCEsat
VBEsat
VCEsat
VBEsat

hFe
hFE
hFE

hfe
Co
C

fT

max. 180
max. 160
max. 6
max. 600
max. 250
max. 150
—65 to +150
= 500
max. 50
max. 50
max. 50
min. 160
min. 180
min. 6.0
max. 0.15
max. 1.0
max. 0.20
max. 1.0
min. 80
min. 80
max. 250
min. 30
min. 50
max. 200
max. 6
max. 30
min. 100
max. 300
max. 8

<

mA
mW
oC
oC

K/W

nA
HA

nA

L A

L o o

pF

pF

MHz
MHz

dB
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PMBT6428
PMBT6429

SILICON EPITAXIAL TRANSISTORS

N-P-N transistors in a microminiature (SMD) plastic envelope intended for application in thick and

thin-film circuits (Surface Mounted Device).

They are primarily intended for use in telephony and professional communication equipment.

QUICK REFERENCE DATA

PMBT6428 |PMBT6429

Collector-base voltage (open emitter) VCBO max. 60 55 V
Collector-emitter voltage (open base) VCEO max. 50 45 V
Collector current (d.c.) Ic max. 200 mA
Total power dissipation up to Tamp = 25 °C Piot max. 250 mW
D.C. current gain .
min. 250 500
G R s R e ¥ hFE max. 650 1250
Ic=1mA;Vcge=5V hFE min. 250 500
Transition frequency at f = 100 MHz .
n. 100 MHz
g1 mA; Vap=a Y r ik, 700 MHz
Input capacitance at f = 1 MHz
Ic=0;VER=05V Ce max. 8,0 pF
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-23. Marking code
Pinning: 3.0 PMBT6428: p1K
- 2.8 ¢ . PMBT6429: p1L
1 = base 4_..__+ &]
2 = emitter 0150
. 0.090 = .y
3 = collector i DTS __\ ~ A EB
0.60]" //
c
Y HER
; — . 1
r%g; ™ max , 1.4 25
MBBO12 B \ 0° 1i2 max
i = /f max
3 —I
“n;lgx 30° 0-‘*5_8‘1-’ GB 7296885.1
max

See also Soldering recommendations.

TOP VIEW

April 1991
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PMBT6428
PMBT6429

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
PMBT6428 | PMBT6429

Collector-base voltage (open emitter) VcBO max. 60 56 V
Collector-emitter voltage (open base) VCEO max. 50 45 V
Emitter-base voltage (open collector) VEBO max. 6,0 \%
Collector current (d.c.) Ic max. 200 mA
Total power dissipation*

up to Tamp =25 °C Ptot 250 mwW
Storage temperature Tstg —65 to +150 oc
Junction temperature Tj max. 150 oC

THERMAL CHARACTERISTICS

Thermal resistance
from junction to ambient* Rth j-a = 500 K/W

CHARACTERISTICS
Tamb = 25 ©C unless otherwise specified
PMBT6428 | PMBT6429

Collector-emitter breakdown voltage

Ic=1mA;Ig=0 V(BR)CEO min. 50 45 Vv
Collector-base breakdown voltage

Ic=0,TmA;IE=0 V(BR)CBO min. 60 55 V
Collector cut-off current

Vcg=30V ICEO max. 100 nA

IE=0;Vcg=30V IcBO max. 10 nA
Emitter cut-off current

Ic=0;VEB=5V IEBO max. 10 nA
Base-emitter On-voltage .

lei="1 mAs - min. 560 mV

g=1 i VgE=B Y VBE(on) . 660 mV

* Mounted on a ceramic substrate of 8 mm x 10 mm x 0.7 mm.
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Silicon epitaxial transistors

e

PMBT6428
PMBT6429

Collector-emitter saturation voltage

PMBT6428 | PMBT6429

Ic=10mA;Ig=05mA V(CEsat max. 0.2 "

Ic=100mA;Ig=5mA VCEsat max 0,6 \
D.C. current gain

Ic=0,1mA;VCE=5V hEE min. 250 500

min. 250 500

Ic=0,1mA;Vce=5V hFE max. 650 1250

Iic=1mA;Vcg=5V hFE min. 250 500

Ic=10mA;Vgg=5V hrg min. 250 500
Transition fre.quencz at f =100 MHz — 100 MHz

lg =" mAs VigE =9 fr max. 700 MHz
Output capacitance at f = 1 MHz

Ie=0;Vgg=10V Ce max. 3,0 pF
Input capacitance at f =1 MHz

Ilc=0;VER=05V Ce max. 8,0 pF

£

April 1991
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PMBTAOS
PMBTAOG6

SILICON EPITAXIAL TRANSISTORS

N-P-N transistors in a microminiature (SMD) plastic envelope intended for surface mounted applications.

They are primarily intended for use in telephony and professional communication equipment.

QUICK REFERENCE DATA

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Emitter-base voltage (open collector)

Collector current (d.c.)

Total power dissipation up to Tamp = 25 °C

D.C. current gain
Ic=100 mA;VCg=1V
Transition frequency at f = 100 MHz
Ic=10mA; Vcg=2V
Collector-emitter saturation voltage
Ic=100 mA; Ig =10 mA

VCBO
VCEO
VEBO

Ptot

hFe

fr

VCEsat

PMBTAOQO5 | PMBTAOQ6

max. 60 80 V
max. 60 80 V
max. 4 V
max. 500 mA
max. 250 mW
min. 50

min. 100 MHz
max. 0,25 \Y

MECHANICAL DATA

Fig. 1 SOT-23.
Pinning:
1 = base
2 = emitter
3 = collector 0.150
075 ‘_\0.090
0.60 47“\
c /£
[ | e
b n119::< max
| X0
MBBO12 e T fqu
e Vel
max  30°
max

See also Soldering recommendations.

Dimensions in mm

Marking code
PMBTAO5: p1H

gg PMBTAOQ06 : p1G
<——> .
= ~ & =[o2@[a]8]
' 2 | 1 !
- LA
1. 25
1.2 max
i
3
. |
0.48_n,— E 7296885.1
TOP VIEW

April 1991
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PMBTAO5
PMBTAQ6

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)

PMBTAO5 | PMBTAO06

Collector-base voltage VCcBO max. 60 80 V
Collector-emitter voltage (open base) VCEO max. 60 80 Vv
Emitter-base voltage (open collector) VEBO max. 4 Vv
Collector current (d.c.) Ic max. 500 mA
Total power dissipation *

up to Tamp =25 °C Piot max. 250 mW
Storage temperature Tstg —65 to +150 oC
Junction temperature Tj max. 150 oC

THERMAL CHARACTERISTICS **
Tj =P (Rth j-t * Rth t-s + Rth s-a) + Tamb

Thermal resistance
from junction to ambient Rth j-a

]

500 K/W

CHARACTERISTICS
Tamb = 25 ©C unless otherwise specified
PMBTAO5 | PMBTAO6

Collector-emitter breakdown voltage 4

Ic=1mA;Ig=0 V(BR)CEQ min. 60 80 V
Emitter-base breakdown voltage

Ic=0; Ig =100 pA V(BR)EBO min. 4 \Y
Collector cut-off current

Vce=60V;Ig=0 ICEO max. 0,1 LA
Collector cut-off current

Vcp=60V;Ig=0 | max. 0,1 MA

VcB=80V;Ig=0 CBO max. 0,1 uA
Saturation voltages

Ic=100 mA; Ig =10 mA V CEsat max. 0,25 \
Base-emitter on voltage

Ic=100mA; VCe=1V VBE(on)  max. 1.2 Vv
D.C. current gain

lc=10mA;Vce=1V hrFe min. 50

Ic=100mA; VCcg=1V hFE min. 50
Transition frequency at f = 100 MHz

Ic=10mA; V=2V T min. 100 MHz

* Mounted on a ceramic substrate: area = 10 x 8 mm; thickness = 0,7 mm.

** See Thermal characteristics.
A Pulse test conditions: tp = 300 us; duty cycle < 2%.
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PMBTA13
PMBTA14

N-P-N SMALL-SIGNAL DARLINGTON TRANSISTORS

N-P-N small-signal darlington transistors in a microminiature SMD envelope (SOT-23).
Designed primarily for preamplifier input applications requiring high input impedance.
P-N-P complement is the PMBTAB3/64.

QUICK REFERENCE DATA
Collector-emitter voltage

VBE=0 VCES max. 30 V
Collector current (d.c.) Ic max. 300 mA
Total power dissipation

up to Tagmp = 25 °C Ptot max. 250 mw
Junction temperature Tj max. 150 °C
D.C. current gain

Ic=10mA; VCg =5V PMBTA13 hEE min. 5000

PMBTA14 hFE min. 10 000
Transition frequency at f = 100 MHz

Ic=10mA;Vcg=5V fr min. 125 MHz
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-23.

Pinning: Marking code
1 = base PMBTA13: p1M
2 = emitter 3.0 PMBTA14: p1N
3 = collector 2.8
0.150
0.090 ;
075 1R = N E O NE
0.60" //
Y T | [
— as o4 -
04 ' b
10° I max 1.4 25 -
max 1.2 max %
- A | X0 |
« f mux i e MBB024 e

«43){»5{ 0“*5—8.1_’ E 7296885 .1

max

TOP VIEW
See also Soldering recommendations.
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PMBTA13
PMBTA14

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-base voltage (open emitter)
Collector-emitter voltage

VBg=0
Emitter-base voltage (open collector)
Collector current (d.c.)

Total power dissipation
up to Tamb =25 0C*

Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to ambient®

CHARACTERISTICS
Tj = 25 OC unless otherwise specified
Collector-emitter breakdown voltage

Ic =100 pA
Emitter-base cut-off current
VBE=10V
Collector-base cut-off current
Ve =30V
D.C. current gain
Ic=10mA; VCe=5V PMBTA13
PMBTA14
Ic=100 mA; VCg=5V PMBTA13
PMBTA14

Collector-emitter saturation voltage
Ic=100 mA; Ig =0,1 mA

Base-emitter ON-voltage
Ic=100 mA; VCcg=5V
Transition frequency at f = 100 MHz
Ic=10mA; Vcg=5V

* Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm.

VcBo

VCES
VEBO
Ic

Ptot

Tstg
Tj

Rth j-a

V(BR)CES
IEBO
IcBO

hFE

hFE

hFE

hre
VCEsat

VBE (on)

fr

max. 30
max. 30
max. 10
max. 300
max. 250
—65 to +150
max. 150
500

min. 30
max. 0,1
max. 0,1
min. 5000
min. 10000
min. 10 000
min. 20000
max. 1,6
max. 2,0
min. 125

\Y

\%
\)
mA

mW
oC
oC

K/W

MA

uA

MHz
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PMBTA42
PMBTA43

A

SILICON EPITAXIAL TRANSISTORS

N-P-N transistors in a microminiature (SMD) plastic envelope intended for surface mounted applica-
tions. They are primarily intended for use in telephony and professional communication equipment.

QUICK REFERENCE DATA

PMBTA42 PMBTA43
Collector-base voltage (open emitter) VCcBO max. 300 200 V
Collector-emitter voltage (open base) VCEO max. 300 200 V
Emitter-base voltage (open collector) VEBO max. 6 Y
Collector current (DC) Ic max. 500 mA
Total power dissipation up to Tamp =25 °C  Pyot max. 250 mW
Junction temperature Tj max. 150 oC
D.C. current gain
Ic=10mA;Vce=10V hFg min. 40
Transition frequency at f = 35 MHz
Ic=10mA;VCe=20V fT min. 50 MHz
Feedback capacitance at f =1 MHz
Ic=0;VCE=20V Cre max. 3 ‘ 4 pF
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-23. Marking code
Pinning: 3.0 PMBTA42 = p1D
1= basa 2.8 ’_@ PMBTA43 = p1E
2 = emitter 0.150 4 ’
3 = collector 0.090 o] e
075 % A [=[o2®@]A|8]
0.60[ /™
c Y, e ¢ f]
g =L ! f
b 10 max 1.4 2.5
mex ' 1.2 max
\ 00 !
MBBO12 e /} max
t 3
|
5 0
““max_ 30° 0-“'8_0'1 E 7296885.1
max

See also Soldering recommendations.

TOP VIEW
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PMBTA42
PMBTA43

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Emitter-base voltage (open collector)
Collector current (DC)
Total power dissipation (note 1)

up to Tamp =25 °C
Storage temperature
Junction temperature

THERMAL CHARACTERISTICS
Tj =P (Rth j-t + Rth t-s * Rth s-a) + Tamb

Thermal resistance
from junction to ambient

CHARACTERISTICS
Tamb = 25 ©C unless otherwise specified

Collector-emitter breakdown voltage (note 2)
Ic=1mA;Ig=0

Collector-base breakdown voltage
Ic=100 uA; IE=0

Emitter-base breakdown voltage
IE=100 pA;Ic=0

Collector cut-off current
Ig=0;VcB =200V
IE=0;Vcp =160V

Emitter cut-off current
Ic=0;VBE=6V
Ilc=0;VBg=4V

Feedback capacitance at f = 1 MHz
IE=0:Veg=20V

Notes

VcBo
VCEO
VEBO
Ic
Ptot

Tstg
Tj

Rth j-a

V(BR)CEO
V(BR)CBO

V(BR)EBO

IcBO

IEBO

Gio

max.
max.
max.

max.

max.

max.

min.

min.

min.

max.
max.

max.
max.

max.

PMBTA42 | PMBTA43
300 200 V
300 200 V

6 v

500 mA

250 mW
—65 to +150 oC
150 oC

500 K/W

PMBTA42 PMBTA43
300 200 V
300 200 V

6 6 V
0,1 -  uMA
— 0,1 uHA
0,1 —  uMA
— 0,1 uA
3 4 pF

1. Mounted on a ceramic substrate: area = 2,5 cm?; thickness 0,7 mm.

2. Pulse test conditions: tp =300 us; § = 0,02.
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Silicon epitaxial transistors

PMBTA42

PMBTA43
Saturation voltages
_ el VCEsat max. 0,5 \%
Ic=20mA;Ig =
c ks (=2 mA VBEsat max. 0,9 Vv
D.C. current gain
Ic= 1mA;Vce=10V min. 25
Ic=10mA;Vcg=10V hFE min. 40
Ic=30mA;Vcg=10V min. 40
Transition frequency at f = 100 MHz
Ic=10mA;Vce=20V fr min. 50 MHz
140 7292780
hrE =
N
N
100
60
20
0,1 1 10 100 I (mA) 1000

Fig. 2 Tj =250C; Vcg = 20 V; typical values.

April 1991
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PMBTAS5
PMBTA56

SILICON EPITAXIAL TRANSISTORS

P-N-P transistors in a microminiature (SMD) plastic envelope intended for surface mounted applications.

They are primarily intended for use in telephony and professional communication equipment.

QUICK REFERENCE DATA

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Emitter-base voltage (open collector)
Collector current (d.c.)
Total power dissipation up to Tamp = 25 °C
D.C. current gain
—Ilc=100mA; —=Vcg =1V
Transition frequency at f = 100 MHz
—lc=100 mA; =Vgcg =1V

Collector-emitter saturation voltage
—Ilg =100 mA; Ig = 10 mA

-VcBo
—VCEO
—VEBO

Ptot
hFE
fr

VCEsat

max.
max.
max.
max.

max.

min.

min.

max.

PMBTAGS5 | PMBTA56

60 80 V
60 80 V
4 \Y
500 mA
250 mW
50
50 MHz
0,25 \%

MECHANICAL DATA

Fig. 1 SOT-23.
Pinning:
1 = base
2 = emitter
3 = collector 0.150
075 <_\\0.090
" 0.60 47“\
b ,,—ffy
041
109 — ('-—mé
MBBO18 e max :
\ 100
* ’ max
e Bl
max  30°
max

See also Soldering recommendations.

Dimensions in mm

Marking code

PMBTAB5 : p2H
PMBTAB6 : p2G

4———»
= = & [=[o2@[a]e]
|2 1
N 5
| f
1.4 25
1.2 max
3
38
0.48 _8.1—’ \ E 72968851
TOP VIEW

‘ (April 1991 1263



PMBTASS

PMBTA56

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Emitter-base voltage (open collector)
Collector current (d.c.)

Total power dissipation *
up to Tamp = 25 °C

Storage temperature

Junction temperature

THERMAL CHARACTERISTICS**

Tj =P (Rth j-t + Rth ts * Rth s-a) * Tamb
Thermal resistance
from junction to ambient

CHARACTERISTICS
Tamb = 25 ©C unless otherwise specified

Collector-emitter breakdown voltagea
—lc=1mA;Ig=0

Emitter-base breakdown voltage
—lg=0; g = 100 A

Collector cut-off current
—Vcg=60V;Ig=0

Collector cut-off current
—VcB=60V;Ig=0
—Vcg=80V;Ig=0

Saturation voltages
—lc =100 mA; —Ig = 10 mA

Base-emitter on voltage
—lc=100mA; -Vcg=1V

D.C. current gain
—=lc=10mA; —=Vcg=1V
—lc =100 mA; —=VCg =1V

Transition frequency at f = 100 MHz
—Ilc=100 mA; —Vcg =1V

-VcBo
—VCEO
—VEBO
_|C

Ptot

Tstg
Tj

Rth j-a

—V(BR)CEO
—V(BR)EBO

—ICEO
—-IcBo

—VCEsat
—VBE(on)

hFEe
hFE

fr

max.

max.

max.

max.

min.

min.

max.

max.
max.

max.

max.

min.
min.

PMBTAbB5 | PMBTAS56

60
60

4
500

250

—65 to +150

PMBTAb5 | PMBTAb56

150

500

80
80

60

*  Mounted on a ceramic substrate: area = 10 x 8 mm:; thickness = 0,7 mm.

** See Thermal characteristics.

A Pulse test conditions: tp = 300 us; duty cycle < 2%.

50
50

50

80

\Y
\Y
Y,
mA

mW
oC
oC

K/W

uA

uA

MHz
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PMBTAG63
PMBTAG4

P-N-P SMALL-SIGNAL DARLINGTON TRANSISTORS

P-N-P small-signal darlington transistors in a microminiature SMD envelope (SOT-23).

Designed primarily for preamplifier input applications requiring high input impedance.

N-P-N complement is the PMBTA13/14.

QUICK REFERENCE DATA

Collector-emitter voltage

VBE=D —V(CES max. 30 V
Collector current (d.c.) -l max. 500 mA
Total power dissipation

up to Tamp = 25 °C Piot max. 250 mWw
Junction temperature Tj max. 150 °oC
D.C. current gain

—lc=10mA; —=VCg =5V PMBTAG3 hFE min. 5000

PMBTAG4 hFe min. 10 000
Transition frequency at f = 100 MHz

—lc=10mA; =Vcg =50V fT min. 125 MHz
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-23.

Finninm Marking code
1 = baga PMBTAG3: p2U

S PMBTAGB4: p2V
2 = emitter 3.0
3 = collector 2.8 E

0.150 1]~ &l
0.090
075, = s
- S~ [o=3] m (EzekE
] 1= |
sl BA : : t
i max , 1k 28 i
y \ 1o 1.2 max r
e 10 ¢
‘ f max il
3 i MBB023
e 11 4\/ 0
max  30° D8 5™ @lo1®[A]8]

max

TOP VIEW

See also Soldering recommendations.

7296885. 1
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PMBTAG3

PMBTAG64

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter) —VCBO max. 30 V
Collector-emitter voltage

VBe =0 —VCES max. 30 V
Emitter-base voltage (open collector) -VEBO max. 10V
Collector current (d.c.) ~lg max. 500 mA
Total power dissipation

up to Tagmp = 25 °C* Ptot max. 250 mW
Storage temperature Tstg —65 to +150 °C
Junction temperature Tj max. 150 °C

THERMAL RESISTANCE
From junction to ambient* Rth j-a 500 K/W

CHARACTERISTICS
Tj=25 OC unless otherwise specified

Collector-emitter breakdown voltage

—Ic =100 uA —V(BR)CES min. 30 V
Emitter-base cut-off current
—-VBg=10V —lEBO max. 0,1 uA
Collector-base cut-off current
-Vecg=30V —IlcBO max. 0,1 uA
D.C. current gain
—Ilc=10mA; -=Vcg =5V PMBTAG3 hFe min. 5000
PMBTAG4 heg min. 10 000
—lc=100 mA; —=Vcg =5V PMBTAG3 hFE min. 10 000
PMBTAG4 heg min. 20 000
Collector-emitter saturation voltage
—lg=100 mA; —Ig =0,1 mA —V(CEsat max. 15V
Base-emitter ON-voltage
—lc=100mA; -VCg =5V —VBE(on) max. 20V
Transition frequency at f = 100 MHz
—Ilg=10mA; —=VCcg =50V; Tagmp=25°C fr min. 1256 MHz

* Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm.
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PMBTAQ92
PMBTAQ93

SILICON EPITAXIAL TRANSISTORS

P-N-P transistors in a microminiature (SMD) plastic envelope intended for surface mounted applications.

They are primarily intended for use in telephony and professional communication equipment.

QUICK REFERENCE DATA

PMBTA92 | PMBTA93

Collector-base voltage (open emitter) -VcBO max. 300 200 Vv
Collector-emitter voltage (open base) -VCEO max. 300 200 v
Emitter-base voltage (open collector) —VEBO max. 5 \
Collector current (d.c.) —lc max. 500 mA
Total power dissipation up to Tamp = 25 °C Ptot max. 250 mW
D.C. current gain
—=lg=10mA; =Vcg =10V hEE min. 40
Transition frequency at f = 100 MHz
—lc=10mA; -Vcg=20V fr min. 50 MHz
Collector-base capacitance at f = 1 MHz
IE=0;,-Vcg=20V Ceh max. 6 8 pF
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-23. Marking code
Pinning: PMBTA92 : p2D
1= base 73_8 PMBTA93 : p2E
2 = emitter : y—.
3 = collector P ]
c 0.150
0.090
075 ~| 025 - 2@[A
¢ ~1 S0l /= ] [=le2®lals)]
b L2 1 1 __1__
. i 1
MBBO18 e 10° i F_n?élx l | 1.4 25
me 1.2 max
X e |
‘ f max
3T
l
o 1 _,\/ 0 |
max " 30° 0.&-3_0.1 E 7296885.1
max
TOP VIEW

See also Soldering recommendations.
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PMBTA92
PMBTA93

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

PMBTA92 | PMBTA93

1268

Collector-base voltage (open emitter) -VecBO max. 300 200 V
Collector-emitter voltage (open base) =VCEO max. 300 200 V
Emitter-base voltage (open collector) —VEBO max. 5 Vv
Collector current (d.c.) =| @ max. 500 mA
Total power dissipation *

up to Tamp = 25 °C Ptot max. 250 mW
Storage temperature Tstg —65 to +150 oC
Junction temperature TJ' max. 150 oC
THERMAL CHARACTERISTICS **
Tj =P (Rth j-t * Rth t-s + Rth s-a) + Tamb
Thermal resistance

from junction to ambient* Rth j-a = 500 K/W
CHARACTERISTICS
Tamb = 25 ©C unless otherwise specified

PMBTA92 | PMBTA93

Collector-emitter breakdown voltage

—lc=1mA;I1g=0 —V(BR)CEO min. 300 200 Vv
Collector-base breakdown voltage

—lc=100 uA; IE=0 —V(BR)CBO min. 300 200 V
Collector cut-off current

—-Vecg=200V;Ig=0 | max 0,25 — MA

—-Veg=160V;Ig=0 —'CBO max. - 0,25 pA
Emitter-base breakdown voltage

—Ig=100uA;Ic=0 —V(BR)EBQ min. 5 \Y
Emitter cut-off current

Ic=0;, -VBg =3V —lEBO max. 0,1 HA
Collector-base capacitance

at f=1 MHz;

Ige=0;—-Vcg=20V Cch max. 6 8 pF
Saturation voltages

—lc=20mA; —-Ig =2 mA —VCEsat max. 0,5 Vv

—lg=20mA; —Ig =2 mA —VBEsat max. 0,9 Vv
D.C. current gain A

—lg=1mA; =Vcg=10V hFE min. 25

—lc=10 mA; =Vcg =10V hFE min. 40

—lc=30mA; —=Vcg=10V hFg min. 25
¥ Mounted on a ceramic substrate: area =10 x 8 mm; thickness = 0,7 mm.
** See Thermal characteristics.
A Pulse test conditions: tp = 300 us; duty cycle < 2%.

~
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DEVELOPMENT DATA PMBZ 5226B

This data sheet contains advance information and to

specifications are subject to change without notice. PMBZ 52578

SUPERSEDES DATA OF NOVEMBER 1988

SILICON PLANAR VOLTAGE REGULATOR DIODES

Low power general purpose voltage regulator diodes in a microminiature plastic envelope intended for
application in thick and thin film circuits. The series covers the range of nominal working voltages from
3.3 to 33 V with a working voltage tolerance of * 5%.

QUICK REFERENCE DATA

Working voltage range Vz nom. 3.3t0 33 V
Working voltage tolerance 5 %
Total power dissipation up to Tamp = 25 °C Piot max. 300 mW
Junction temperature Tj max. 150 °C
MECHANICAL DATA Dimensions in mm
3,0
2,8 .
0,150
0 ,090 o .
I~ m [Ebz@lkE]
e | b
s ek .
100 - |-— 011 ! ! T 2 1
o max i 1, 25 n.c.
/ \ 1,2 max
S |\ 10° 3  wmss1i1
—
‘ , max W
\ &l
T
(. 0
~“max " 30° 0 “8_01 E 7296885
max
TOP VIEW
Fig.1 SOT23.
Marking code

PMBZ 5226B = 8A
PMBZ 5227B = 8B
PMBZ 5228B = 8C
PMBZ 5229B = 8D
PMBZ 52308B = 8E
PMBZ 5231B = 8F
PMBZ 5232B = 8G
PMBZ 5233B = 8H
PMBZ 5234B = 8J
PMBZ 5235B = 8K
PMBZ 5236B = 8L
PMBZ 5237B = 8M

PMBZ 5238B = 8N
PMBZ 5239B = 8P
PMBZ 5240B = 8Q
PMBZ 5241B = 8R
PMBZ 5242B = 8S
PMBZ 5243B = 8T
PMBZ 5244B = 8U
PMBZ 5245B = 8V
PMBZ 5246B = 8W
PMBZ 5247B = 8X
PMBZ 5248B = 8Y
PMBZ 5249B = 82

PMBZ 5250B = 81A
PMBZ 5251B = 81B
PMBZ 5252B = 81C
PMBZ 5253B = 81D
PMBZ 5254B = 81E
PMBZ 5255B = 81F
PMBZ 5256B = 81G
PMBZ 5257B = 81H
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PMBZ 5226B
to
PMBZ 5257B
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Repetitive peak forward current IFRM max. 250 mA
Repetitive peak working current 1ZRM max. 250 mA
Total power dissipation up to Tamp = 25 °C* Piot max. 300 mW
Storage temperature Tstg —65 to + 150 ©C
Junction temperature Tj max. 150 °C
THERMAL CHARACTERISTICS
Thermal resistance
from junction to ambient Rthj-a = 420 K/W
CHARACTERISTICS
Tamb = 25 OC unless otherwise stated
Forward voltage
IF =200 mA VE max. 1.1V
type working test max. Zener differential reverse test temp.
number voltage current impedance resistance current voltage coeff.
vz 1Ztest 227 rdiff IR VR Sz
(V) (mA) (9] () (LA) (V) (%/K)
at lztest at 1 Ztest atlzg = at VR
0.25 mA
(note 1) (note 2) (note 2) (note 3)
nom. max. max. typ.
PMBZ 52268 33 20 28 1600 25 1.0 —0.064
PMBZ 5227B 3.6 20 26 1700 15 1.0 —0.065
PMBZ 5228B 3.9 20 25 1900 10 1.0 —0.063
PMBZ 5229B 4.3 20 22 2000 5 1.0 —0.058
PMBZ 5230B 4.7 20 19 2000 b 1.0 —0.047
PMBZ 5231B 5.1 20 17 2000 5 2.0 -0.013
PMBZ 5232B 5.6 20 11 1600 5 3.0 +0.023
PMBZ 52338 6.0 20 7 1600 b 3.5 +0.023
PMBZ 52348 6.2 20 7 1000 5 - 4.0 +0.039
PMBZ 5235B 6.8 20 5 750 3 5.0 +0.040
PMBZ 5236B 75 20 6 500 3 6.0 +0.047
PMBZ 5237B 8.2 20 8 500 3 6.5 +0.052
PMBZ 5238B 8.7 20 8 600 3 6.5 +0.053
PMBZ 5239B 9.1 20 10 600 3 7.0 +0.055
PMBZ 52408B 10 20 17 600 3 8.0 +0.055
PMBZ 5241B 1 20 22 600 2 8.4 | +0.058
PMBZ 5242B 12 20 30 600 1 9.1 +0.062
PMBZ 5243B 13 9.5 13 600 0.5 9.9 +0.065
PMBZ 5244B 14 9.0 15 600 0.1 10 +0.067

*  Device mounted on a ceramic substrate of 8 mm x 10 mm x 0.7 mm.
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PMBZ 5226B

1. Vz is measured with device at thermal equilibrium while mounted on a ceramic substrate of 8 mm x

10 mm x 0.7 mm.

2. l(ac rms) = 10% of 1 ztest resp. 1zK; 1 kHz superimposed; thermal equilibrium see note 1.

3. For types PMBZ 5226B to PMBZ 5242B the current |z = 7.5 mA; for PMBZ 5243B and higher

17 = |Ztest. Testpointsat T1=250C, Ty =125 OC.

Silicon planar voltage regulator diodes to
PMBZ 5257B
type working test max. Zener | differential reverse test temp.
number voltage current impedance resistance current voltage coeff.
Vz 1Ztest 77 rdiff IR VR Sz
(V) (mA) () () (uA) (V) (%/K)
at lztest at 1Ztest atlzg = at VR
0.25 mA
(note 1) (note 2) (note 2) (note 3)
nom. max. max. (typ.
PMBZ 5245B 15 8.5 16 600 0.1 1 +0.073
PMBZ 5246B 16 7.8 17 600 0.1 12 +0.073
PMBZ 5247B 17 7.4 19 600 0.1 13 +0.073
PMBZ 5248B 18 7.0 21 600 0.1 14 +0.078
PMBZ 5249B 19 6.6 23 600 0.1 14 +0.078
PMBZ 5250B 20 6.2 25 600 0.1 15 +0.080
PMBZ 5251B 22 5.6 29 600 0.1 17 +0.080
PMBZ 5252B 24 5.2 33 600 01 18 +0.081
PMBZ 5253B 25 5.0 35 600 0.1 19 +0.082
PMBZ 5254B 27 46 41 600 0.1 21 +0.085
« PMBZ 5255B 28 4.5 44 600 0.1 21 +0.085
2 PMBZ 5256B 30 4.2 49 600 0.1 23 +0.085
O PMBZ 5257B 33 3.8 58 700 0.1 25 +0.085
>
w
=
-8
o
=
w
>
w
[a]
Notes
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PMBZ 5226B
to
PMBZ 5257B

7284382

400
B
Ptot
(mwW) \\
N
200
N,
N
AN
N
0 N
0 50 100 150 200 300
Tamb (°C)

Fig. 2 Power derating curve.

7259230.1

300
IF
(mA)
J
200
/
I
/
typ
100
A
4
V
0 =
0,6 0,8 Vg (V) 1

Fig. 3 Typical values at Tj=25 oC.
Forward current as a function of forward voltage.
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PMLL4148
PMLL4446
PMLL4448

A

HIGH-SPEED SILICON DIODES FOR SURFACE MOUNTING

These diodes are primarily designed for fast logic applications.

These SM diodes are legdless diodes in a hermetically sealed SOD-80 envelope with tin-plated metal
discs at each end. They are suitable for "“automatic placement’ and as such it can withstand immersion

soldering.

The diodes can be delivered in “super 8" tape.

QUICK REFERENCE DATA

Continyous reverse voltage VR max 75 V
Repetitive peak reverse voltage VRRM max 75 V
Repetitive peak forward current IFRM max 450 mA
Forward voltage

PMLL4148: I[F= 10 mA

PMLL4446: I = 20 mA VE < 1V

PMLL4448: I = 100 mA
Reverse recovery time when switched

from Ig = 10 mA to Ig = 60 mA;

R =100 £2; measured at Ig = 1 mA ter < 4 ns
MECHANICAL DATA Dimensions in mm
Fig. 1 SOD-80.

0 Dq=
Be=D1_fym 1,6+0,1
0,3 0,3
—»| |— —_—| |-
<« 3502 —

Cathode indicated by black band.

7291084.1
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PMLL4148
PMLL4446
PMLL4448

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)

Continuous reverse voltage VR max. 7% V
Repetitive peak reverse voltage VRRM max. 7% V
Average rectified forward current IF(AV) max. 150 mA
Forward current (d.c.) IE max. 200 mA
Repetitive peak forward current IFRM max. 450 mA
Non-repetitive peak forward current

t=1us IFSm max. 2000 mA

t=1s IEsm max. 500 mA
Total power dissipation up to Tamp = 25 oC Ptot max. 500 mwW
Derating factor 2,85 mW/K
‘Storage temperature Tstg —65 to + 200 °C
Junction temperature Tj max. 200 ©°C

CHARACTERISTICS
Tj=25 OC unless otherwise specified

Forward voltages
PMLL4148: I = 10 mA

PMLL4446: Ig = 20 mA VE < 1V

PMLL4448: |g = 100 mA

PMLL4448: Ip= 5mA VE 062t00,72 V
Reverse avalanche breakdown voltage

IR = 100 A V(BR)R > 100 V

IR= buA V(BR)R > 75 V
Reverse currents

VR=20V IR < 25 nA

VR=20V;T;= 100 °C PMLL4448 IR < 3 uA

VR=20V;Tj=150°C IR < 50 nA
Diode capacitance

VR=0;f=1MHz Cdq < 4 pF
Forward recovery voltage when switched

to I =50 mA; t, =20 ns Vir < 25V
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PMLL4148
High-speed silicon diodes for surface mounting PM LL4446
PMLL4448

7 it
I, KA 4500 80% T
Ver
Rs=500 oscilloscope % l
A1 S R;i=500 0% y
tr |e—tp ——»] t
l 781377 input signal output signal
Fig. 2 Forward recovery voltage test circuit and waveforms.
Input signal: Rise time of the forward pulse tr= 20ns
Forward current pulse duration tp= 120 ns
Duty factor 6 =0,01
Oscilloscope: Rise time t,=0,35ns

Circuit capacitance C < 1 pF (C = oscilloscope input capacitance + parasitic capacitance)

Reverse recovery time when switched from
Ie=10mAtoIg=10mA; R_=100%;
measured at IR = 1 mA trr < 4ns

sampling
oscilloscope

e e = <
VeV o Tr xRs Ri=500

7261326

+Ig >
v = rrj t
/_?
IR.)

input signal output signal

7261328

Fig. 3 Reverse recovery time test circuit and waveforms.

Input signal: Rise time of the reverse pulse tr= 06ns *Ig=1mA
Reverse pulse duration tp= 100 ns
Duty factor 8 =0,05

Oscilloscope: Rise time t,=0,35ns

Circuit capacitance C < 1 pF (C = oscilloscope input capacitance + parasitic capacitance)
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PMLL4150
PMLL4151
PMLL4153

ULTRA-HIGH-SPEED SILICON DIODES FOR SURFACE MOUNTING

Whiskerless diodes in SOD-80 envelopes.

The PMLL4150 is primarily intended for general purpose use in computer and industrial applications.
The PMLL4151 and PMLL4153 are intended for military and industrial applications.

QUICK REFERENCE DATA

Continuous reverse voltage
Repetitive peak reverse voltage
Repetitive peak forward current
Non-repetitive peak forward current
t=1us
t=1s
Forward voltage
Ilg= 20mA
Ilg= 50mA
Ig =200 mA
Reverse recovery time when switched from
g =400 mA to Ig =400 mA; R|_= 100 &;
measured at [g = 40 mA
Ig= 10mAtolg= 10mA; R =100 %;
measured at IR = 1 mA

trr

max.
max.

max.

max.
max.

ANAA

50 V
75 V
0,45 A

|
<< <

— ns

PMLL4150 | 4151 | 4153
50 50
s 75
0,60 | 045
4,0 -
05 =
- 1
1 -
6 s
- 4

4 ns

MECHANICAL DATA
Fig. 1 SOD-80.

Dimensions in mm

Cathode indicated by black band.

7291084.1
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PMLL4150
PMLL4151
PMLL4153

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Continuous reverse voltage
Repetitive peak reverse voltage
Forward current (d.c.)
Repetitive peak forward current

Non-repetitive peak forward current
t=1us
t=1s

Total power dissipation up to Tamp = 25 °C
Derating factor

Storage temperature

Junction temperature

CHARACTERISTICS
Tj = 25 OC unless otherwise specified

Forward voltage
IF=0,1mA

Ig=0,25mA
IF=1mA
IF=2mA
Ig=10mA
Ig =20 mA
IF =50 mA
IF =100 mA

IF =200 mA

Reverse avalanche breakdown voltage
IR=5uA

Reverse current
VR=50V
VR=50V; Tamp = 150°C

VR
VRRM
IF
IFRM
IFSm

IFsm
Ptot

Tstg

VE
VF
VE
VF
VF
VF
VF
VF

VF

V(BR)R

IR

PMLL4150 | 4151 4153
max. 50 50 50
max. — 75 75
max. 0,30 0,20 0,20
max. 0,60 0,45 0,45
max. 4,0 - -
max. 0,5 — -
max. 500
2,85
—65 to + 200
max. 200
PMLL4150 | 4151 4153
> — - 0,49
< - - 0,55
> - - 0,53
< - - 0,59
= 0,54 - 0,59
< 0,62 - 0,67
> - - 0,62
=< - — 0,70
> 0,66 — 0,70
< 0,74 - 0,81
> - - 0,74
&L - - 0,88
> 0,76 - -
& 0,86 1 -
5 0,82 - -
< 0,92 - —
> 0,87 - -
< 1,00 - -
B - 75 75
< 0,1 0,05 0,05
< 100 50 50

P <

> >

mW
mW/K
oC

oc

R €E @ €€ €€ €€ & S €

<

MA
MA
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PMLL4150

Ultra-high-speed silicon diodes for surface mounting PMLL4151

k PMLL4153

PMLL4150 | 4151 | 4153

Diode capacitance

VR=0;f=1MHz Cq < 25 2 2
Reverse recovery time when switched from

IF=10to 200 mA to Ig = 10 to 200 mA;

R =100 2; measured at IR = 0,1 x I trr < 4 - —

IF =200 to 400 mA to Ig = 200 to 400 mA;

R =100 £2; measured at Ig = 0,1 x I ter = 6 - =

IF=10mAtolg=1mA;R=100%Q;

measured at Ig = 0,1 mA trr <5 6 = =

IF=10mAtoIg =10mA; R_=100 Q;

measured at Ig = 1 mA ter < - 4 4

IF=10mAto g =60 mA; R =100%;

measured at Ig = 1 mA ter < - 2 2

v tpitot)
‘ >t —tp—»
- 7 | .

pF

ns

ns

ns

ns

ns

DUT. 90%F 7Y 100, 14
+
Rs=500 sampling ‘ VF < trr a" t

7273201

72617119

*) value at which t is measured

Fig. 2 Test circuit and waveforms.

Input signal: Total pulse duration tp(tot) = 0,2 us
Duty factor ) =0,0025
Rise time of the reverse pulse t, = 0,6 ns
Reverse pulse duration tp = 30 ns

Oscilloscope: Rise time tr = 0,35ns

Circuit capacitance C < 1 pF (C = oscilloscope input capacitance + parasitic capacitance)

Forward recovery time when switched from
I=0to If =200 mA;t =0,4ns;t; =100 ns; 5 <0,01;
measured at V=1V ter < 10 ns

time

fin.cf IR

7211024

-

Fig. 3 PMLL4150.

-if- Ri=500 ‘ J 90% / /1-:*’

input signal output signal

| (April 1991
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PMLL52258
PMLL5267B

VOLTAGE REGULATOR DIODES FOR SURFACE MOUNTING

Silicon planar diodes in a SOD-80 envelope intended for use as low-power voltage stabilizers or voltage
references.

The series consists of 43 types with nominal working voltages in the range 3,0 V to 75 V with a tolerance
of + 5%. The SM diode is a leadless diode in a hermetically sealed glass SOD-80 envelope with tin plated
metal discs at each end. It is suitable for ““automatic placement’” and as such can withstand immersion
soldering.

The diodes are delivered on “super 8’ tape.

QUICK REFERENCE DATA

Working voltage range Vz nom. 30to75 V
Working voltage tolerance x5 %
Total power dissipation Ptot max. 500 mW
Non-repetitive peak reverse power dissipation

TJ' =550(C; tp = 8,3 ms, square wave Pzsm max. 10 W
Junction temperature Tj —65 to + 200 °C
MECHANICAL DATA Dimensions in mm
Fig. 1 SOD-80.

Dq=
1,6%20,1

0,3

<«—— 35102 —

72910841

Cathode indicated by yellow band.
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PMLL5225B

to

PMLL5267B

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Average forward current (averaged

over any 20 ms period) IE(AV) max. 250 mA
Repetitive peak forward current IFRM max. 250 mA
Total power dissipation
if flanges are kept at Tfjange = 75 °C Ptot max. 500 mW
Derating factor 4 mW/K
Non-repetitive peak reverse power dissipation
Tj =55 OC; t, = 8,3 ms, square wave Pzsm max. 10 W
Storage temperature Tstg —65 to + 200 °C
Junction temperature T —65 to + 200 °C
CHARACTERISTICS
Tamb = 25 ©OC unless otherwise stated
Forward voltage
I =200 mA VE max. 1,1V
type working test max. Zener differential reverse test temp.
number voltage current impedance resistance current voltage coeff.
vz 1Ztest 27T rdiff IR VR Sz
(V) (mA) (£2) (L) (nA) (V) (% /K)
at lztest at 1Ztest atlzg = at VR
0,25 mA
(note 1) (note 2) (note 2) (note 3)
nom. max. max. max.
PMLL5225B 3,0 20 29 1600 50 1,0 —0,075
PMLL5226B 33 20 28 1600 25 1,0 -0,070
PMLL5227B 3,6 20 24 1700 15 1,0 —0,065
PMLL5228B 3,9 20 23 1900 10 1,0 —0,060
PMLL5229B 4,3 20 22 2000 5 1,0 +0,055
PMLL5230B 4,7 20 19 1900 5 2,0 +0,030
PMLL5231B 5,1 20 17 1600 5 2,0 +0,030
PMLL5232B 5,6 20 1 1600 5 3,0 +0,038
PMLL5233B 6,0 20 7 1600 5 35 +0,038
PMLL5234B 6,2 20 Y 1000 5 40 +0,045
PMLL5235B 6,8 20 5 750 3 5,0 +0,050
PMLL5236B 75 20 6 500 3 6,0 +0,058
PMLL5237B 8,2 20 8 500 3 6,5 +0,062
PMLL5238B 8,7 20 8 600 3 6,5 +0,065
PMLL5239B 9.1 20 10 600 3 7,0 +0,068
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PMLL5225B

Voltage regulator diodes for surface mounting to
PMLL5267B
type working test max. Zener differential reverse test temp.
number voltage current impedance resistance current voltage coeff.
vz 1Ztest Zz7 rdiff IR VR Sz
(V) (mA) () (L) (uA) (V) (% /K)
at lztest at | ztest atlzk = at VR
0,25 mA
(note 1) (note 2) (note 2) (note 3)

nom. max. max. max.
PMLL5240B 10 20 17 600 3 8,0 + 0,075
PMLL5241B il 20 22 600 2 8,4 + 0,076
PMLL5242B 12 20 30 600 1 9,1 + 0,077
PMLL5243B 13 9,5 13 600 0,5 9,9 + 0,079
PMLL5244B 14 9,0 15 600 0,1 10 + 0,082
PMLL5245B 15 8,5 16 600 0,1 11 + 0,082
PMLL5246B 16 7,8 17 600 0,1 12 + 0,083
PMLL5247B 17 7,4 19 600 0,1 13 + 0,084
PMLL5248B 18 7,0 21 600 0,1 14 + 0,085
PMLL5249B 19 6,6 23 600 0,1 14 + 0,086
PMLL5250B 20 6,2 25 600 0,1 15 + 0,086
PMLL5251B 22 5,6 29 600 0,1 17 + 0,087
PMLL5252B 24 B2 33 600 0,1 18 + 0,088
PMLL5253B 25 5,0 35 600 0,1 19 + 0,089
PMLL5254B 27 46 41 600 0,1 21 + 0,090
PMLL5255B 28 4,5 44 600 0,1 21 + 0,091
PMLL5256B 30 4,2 49 600 0,1 23 + 0,091
PMLL5257B 33 38 58 700 0,1 25 + 0,092
PMLL5258B 36 3,4 70 700 0,1 27 + 0,093
PMLL5259B 39 3,2 80 800 0,1 30 + 0,094
PMLL5260B 43 3,0 93 900 0,1 33 + 0,095
PMLL5261B 47 2.7 105 1000 0,1 36 + 0,095
PMLL5262B 51 25 125 1100 0,1 39 + 0,096
PMLL5263B 56 2.2 150 1300 0,1 43 + 0,096
PMLL5264B 60 2.1 170 1400 0,1 46 + 0,097
PMLL5265B 62 2,0 185 1400 0,1 47 + 0,097
PMLL5266B 68 18 230 1600 0,1 52 + 0,097
PMLL5267B 75 1.7 270 1700 0,1 56 + 0,098

Notes to the characteristics

1. Vz is measured with device at thermal equilibrium while held in clips in still air at 25 ©C.

2. l{ac rms) = 10% of I z¢est resp. 1zk, 60 Hz superimposed.

3. For types PMLL5225B to PMLL5242B the current |z = 7,5 mA; for PMLL5243B and higher

1283
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PMLL52258

to

PMLL5267B

250 7295592 500 7295591
g - [ P.
(ma) / i
125 / 250
)4
0 0
0,5 0,75 VE (V) 1,0 0 100 Tflange (°c) 200
Fig. 2 Tamb = 25 OC; typical values. Fig. 3 Total power dissipation
versus flange temperature.
10 72591131
2z, il
(K [mW) r=Miray —tp il
- T 0-—
" T
======::°==:):7=5 S~ ==f et o L
0’5 st
0K o ———"
-1 3 aut
10 02
0]
T
e P |
1 /’:_ 003
q 3
10°2 g 001
<0,001
103
107" 1 10 102 10° 104 tp (ms) 10°

Fig. 4 Thermal impedance versus pulse duration.
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PRLL4001
PRLL4002

SILICON DIFFUSED RECTIFIER DIODES

A range of silicon rectifier diodes for general use in leadless SMID* envelopes.

QUICK REFERENCE DATA

Repetitive peak reverse voltage VRRM max.
Continuous reverse voltage VR max.
Average forward current IF(AV) max.
Repetitive peak forward current IFRM max.
Non-repetitive peak forward current IFSm max.

PRLL4001 | PRLL4002

50 100 V
50 100 V
1.6 A
10 A
20 A

MECHANICAL DATA
Fig.1 SOD87.

*— 36402 —>
—| |- 0'3
2,05
p= %
g +0,05
19
@D1= +0.1

* Surface-mounted implosion diode.

7Z93596.1

Dimensions in mm

W (April 1991
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PRLL4001
PRLL4002

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Repetitive peak reverse voltage
Continuous reverse voltage

Average forward current
(averaged over any 20 ms period)
up to Typ =105 °C

at Tamp =65 °C
mounted on a printed-circuit board

Repetitive peak forward current

Non-repetitive peak forward current
(half-cycle sinewave, 60 Hz)

Storage temperature range
Junction temperature

THERMAL RESISTANCE
Influence of mounting method

1. Thermal resistance from junction to tie-point

2. Thermal resistance from junction to ambient;

device mounted on an 1.5 mm thick epoxy-

glass printed-circuit board ;
Cu-thickness = 40 um (see Fig.2)

Fig.2 Mounted on a printed-circuit board.

VRRM max.
VR max.
IF(AV) max.
IF(AV) max.
IFRM max.
IESm max.
Tstg
Tj max.
Rth j-tp
Rthja =
50
45
1™,
— 50
ll |
025
-J L— 1,25 7296389

PRLL4001 | PRLLA4002

50

50

1.6

0.68
10

20
—65to+175
175

30

150

100 V
100 V

oC
oC

K/W

K/W
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Silicon diffused rectifier diodes

PRLL4001

PRLL4002

CHARACTERISTICS
Tamb = 25 ©C unless otherwise stated
Forward voltage

IF=1A VE max. 141 Vv
Full-cycle average forward voltage

IF(AV)=1A VF(AV) max. 0.8 \Y
Reverse current

VR = VRmax IR max. 10 MA

VR = VRmax: Tamb = 100 °C IR max. 50 HA
Full-cycle average reverse current

VR = VRRMmax; Tamb =75 °C IR(AV) max. 30 MA

7295937

. L[]
F | 11
(A) Tamb =100 | 20 —50°C
1 -4
7 VA 7
7. 7.
/
A 2L 1L
// /
y
16~1 /
05 0,7 08y (v) M

Fig.3 Typical forward current as a function of forward voltage.

7224662

1.0
IF(AV)
(A)
N
0.5 \
i N
N
\\
0o 100

200
Tamb (°C)

Fig.4 Maximum forward current as a function of temperature.

April 1991
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DEVELOPMENT DATA PRLL5817
Th|s.fdata. sheet contains adv:nce information ?nd PRLL581 8
specifications are subject to change without notice. PRLL581 9

SCHOTTKY BARRIER DIODES

Schottky barrier diodes in hermetically sealed leadless SOD87 SMID* envelope. They are intended for
use in low output voltage, low power switched-mode power supplies and high-frequency circuits where
low conduction @nd switching losses are important.

QUICK REFERENCE DATA

PRLL5817 | 18 | 19

Repetitive peak reverse voltage VRRM max. 20 [ 30|40 V
Crest working reverse voltage VRWM max. 20 | 30|40 V
Continuous reverse voltage VR max. 20 (30|40 V
Non-repetitive peak reverse voltage VRSM max. 24 | 36|48 V
Average forward current IF(AV) max. 1 A
Non-repetitive peak forward current I3y max. 25 A
Junction temperature TJ- max. 125 oC
MECHANICAL DATA Dimensions in mm
Fig.1 SOD87.

= 3,5 %02 ==

- =-0,3

2,05
D— '
z + 0,05
¢ L] 7293596.1
1.9
#D1= 4 0.1

* Surface Mounted Implosion Diode.
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PRLL5817
PRLL5818
PRLL5819

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

PRLL5817 | 18 | 19

Repetitive peak reverse voltage VRRM max. 20 | 30 | 40
Crest working reverse voltage VRWM max. 20 | 30 | 40
Continuous reverse voltage VR max. 20 | 30 | 40
Non-repetitive peak reverse voltage VRSM max. 24 | 36 |48
Average forward current
(a=1); Tamp = 60 OC; see Fig.2 IF(AV) max. 1
Non-repetitive peak forward current
t =10 ms; half sine wave;
‘ Tj = Tj max prior to surge; VR = 0 IFSM max. 25
Storage temperature range Tstg —65to+ 175
Junction temperature Ti max. 125
THERMAL RESISTANCE
Influence of mounting method
1. Thermal resistance from junction to tie-point Rthj-tp = 30
2. Thermal resistance from junction to ambient;
device mounted on a 1.5 mm thick epoxy-glass
printed-circuit board; Cu thickness = 40 um;
see Fig.2 Rthj-a o 150
50
45
! ! — 50
l‘—*
025
->||<— 1,25 7296389

Fig.2 Mounted on a printed-circuit board.

< < g 5

>

oc
oC

K/W

K/W
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PRLL5817
Schottky barrier diodes PRLL5818
PRLL5819

CHARACTERISTICS
Tj = 25 OC unless otherwise specified

PRLL5817 | 18 | 19

Forward voltage

IF=0.1A VE max. 320 | 330 | 340 mV

IE=1A VE max. 450 | 550 | 600 mV

IF=3A VE max. 750 | 875 | 900 mV
Reverse current

VR = VRRM max IR max. 1.0 | 05| 0.5 mA

VR=VRRMmax;Tj= 100 °C IR max. 10 5 5 mA
Diode capacitance

VR=4V;f=1MHz Cy typ. 70 50 | 50 pF
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PRLL5817
PRLL5818
PRLL5819

OPERATING NOTE
Calculation of Ip(ay)-rating

For Schottky barrier diodes thermal runaway has to be considered, as in some applications the reverse

power losses are a significant part of the total power losses. For that reason the starting point for the
calculation of the I (ay)-rating should be the maximum permissible junction temperature Tj max.

Method of calculation
1. Input:
type
VRwM and its duty cycle &
Tamb
a=IfF(RMS)/IF(AV)

2. Determine the maximum permissible junction temperature Tj max (125 OC or the temperature at which

thermal runaway occurs, whichever is lowest) from Figs 7, 9 or 11.

3. Determine the reverse power losses PR from Figs 8, 10 or 12 and multiply PR by 150 K/W, giving a

certain number of degrees centigrade (this being the increase of junction temperature caused by reverse
power dissipation).

8. Calculate TR by subtracting the calculated number of degrees centigrade (15 ©C or less) from the

maximum permissible junction temperature.

5. Substract Tymp from TR (giving the admissible increase of junction temperature caused by forward

dissipation) and calculate the admissible forward power dissipation by means of the formula;
PE=(TR - Tamb)/Rthj-a-

6. Determine the |F(ay)-rating from Figs 4, 5 or 6.

Example: PRLL5818; VRwm =22 V; 8 = 0.5; Tymp = 60 °C; a= 1.42.
Find Tj max from Fig.9: 112 oC.

Find PR from Fig.10: 0.1 W.

PR X Rthja=0.1x 150 =15 og,

Calculate TR: 112 — 15 =97 ©C.
Calculate Pg : (97 —60)/150 = 0.25 W.
Find IF(AV)max from Fig.5, for a= 1.42: If(Av)max = 0.5 A.
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PRLL5817

Schottky barrier diodes PRLL5818
PRLL5819
5 MCAD47
T
i | /]
® ) Tj = 125°C/ /25%
lI
7
3 y/
7
2
7
l”'
‘ 7
7
0 "’//
) 0.5 1

VF (V)

Fig.3 PRLL5817; 18; 19. Typical forward voltage.

1 MCAO055
L =:15 2’5 I 1.57//{42 1 i
/ 7
PF(AV) ///// /// /
W) L A
/// '/ /A '/
05 {/ ,/ 7/’/ /4/
‘ NAA | A
A A
V. / L~
//
/
00 0.5 1 15

IF(av) (A)

Fig.4 PRLL5817. Maximum values steady state forward power dissipation as a function of the average
forward current; a = Ig(RMS)/IF(AV)-
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PRLL5817

PRLL5818
PRLL5819
‘ T s s e | A
; YL v 1 ¥ Il
) / / // //
N =
. NN AT
XA
AV/;/V d
///// //
y
0 ] 1.5 2

Ir(av) (A)

Fig.5 PRLL5818. Maximum values steady state forward power dissipation as a function of the average
forward current; a = Ir(RMS)/IF(AV)-

MCA056

1 a w :/ 2.5' ﬁ 1.5%/ /42 /
PF(AV) // // ///// 1%
w) / Y. ///‘ //

A/ 2dPd
i N\ A
’ AN LA
A7
A A
é//é/
% 0.5 1 15 2

Ir(av) (A)

Fig.6 PRLL5819. Maximum values steady state forward power dissipation as a function of the average
forward current; a = Ig(RMS)/IF(AV)-
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Schottky barrier diodes

PRLL5817
PRLL5818
PRLL5819

MCA048
200
Tj v
ct ¥
B S R 2 T e
100 = —T7re
/ |
VR VRWM,
6=105_]
0
0 10 20
VR (V)

Fig.7 PRLL5817. Maximum permissible
junction temperature as a function of
reverse voltage; device mounted as
shown in Fig.2.

MCA049
200
Tj v
RWM,
(°c) 6= 02
100 = L~ 7~—<
A Vi
—VRWM,
6=05
0
0 20 40
VR (V)

Fig.9 PRLL5818. Maximum permissible
junction temperature as a function of
reverse voltage; device mounted as
shown in Fig.2.

MCA053
i [
[ VRWM, — VRWM.L
VR 6=05 |8=0.
0.1 I ] 7
PR I l, 'II'
) /[ ] 7
4 7
0.05 /I /,
[/ 1/
l L "’
7
L
‘s
0
0 10 20
VR V)

Fig.8 PRLL5817. Reverse power dissipation
as a function of reverse voltage (max. values);
device mounted as shown in Fig.2.

MCAO051

| _l [
VRWM, — VRWM,
VR|[6=05 6=0.2
/4

s
/ /

T T
PR 1 ,lI /
/

W)

0.1

0.05

0 20
VR (V)

Fig.10 PRLL5818. Reverse power dissipation
as a function of reverse voltage (max. values);
device mounted as shown in Fig.2.
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PRLL5817
PRLL5818
PRLL5819

MCA050

200
Tj v
o RWM,
(°c) 6= 02
'\ "~~\\~~ ——
ﬁ\\ Tt~
100 / ==
v
R—1— Vrww,
6= 05
0
0 20 40
VR (V)

Fig.11 PRLL5819. Maximum permissible
junction temperature as a function of
reverse voltage; device mounted as

shown in Fig.2.

MCA052

I I |
l VRWM, — YRWM,
VR 6=0.5 8§ =0.2
0.1 7 -
/
4
PR / 4 /
7
() / J ¥4
/ J P
£ Y
/
0.05 i y ™
Vi /,
/ 3
/ /
7 v 2
JAARY
L7
0 Lol
0 20 40
VR (V)

Fig.12 PRLL5819. Reverse power dissipation
as a function of reverse voltage (max. values);
device mounted as shown in Fig.2.
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PXT2222/A

SILICON PLANAR EPITAXIAL TRANSISTOR

NPN silicon planar epitaxial transistor, housed in a SOT89 envelope.
It is intended for switching and linear applications.
The complementary type is PXT2907/A.

QUICK REFERENCE DATA

PXT2222 | PXT2222A

Collector-emitter voltage (open base) VCEO max. 30 40 V
Collector-base voltage (open emitter) VcBo max. 60 7% V
Emitter-base voltage (open collector) VEBO max. 5.0 60 V
Collector current (DC) Ic max. 600 mA
Total power dissipation
up to Tamp = 25 °C* Piot max. 1.0 w
DC current gain
Ic=150mA; Vg =10V hgg 100 to 300 100 to 300
Transition frequency at f = 100 MHz
Ic=20mA; Ve =20V fr min, 250 300 MHz
Saturation voltage
Ic=150mA; g =15 mA VCEsat Max. 400 300 mvV
MECHANICAL DATA Dimensions in mm
Fig.1 SOT89. Marking codes:
4.6 PXT2222 :p1B
& & - —_—
Pinning ‘*vé' PXT2222A: p1P
1 = emitter - }*2—» - }'h_’
2 = base l ’ ‘ ’
3 = collector 3\
| T
= I
: 26
| 2
b |
1

| 1532
Bl e I
’ <-@-’l
~—E—
BOTTOM VIEW

* Mounted on a ceramic substrate: area = 2.5 cm?; thickness = 0.7 mm.
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PXT2222/A

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

PXT2222 | PXT2222A

Collector-emitter voltage
Collector-base voltage
Emitter-base voltage
Collector current (DC)
Total power dissipation
up to Tamp = 25 °C*
Storage temperature range
Junction temperature

THERMAL RESISTANCE

From junction to ambient*

CHARACTERISTICS
Tj = 25 OC unless otherwise specified

Collector cut-off current
Vecg=50V;Ig=0
Veg=50V;Ig=0; Tagmp = 126°C
Veg=60V;:Ig=0
Vcg=60V;Ig=0; Tgmp=126°C
VCE=60V;VEg=3V

Base current
with reverse biased emitter junction
VCge=60V;VBg=3V

Emitter cut-off current
VBe=3V;ic=0

Saturation voltage
Ic=150mA;Ig=15mA

Ic =500 mA; Ig = 50 mA

Breakdown voltages
Ic=10mA;Ig=0
Ic=10uA;Ig=0
IE=10uA;Ic=0

VCEO
VcBo
VEBO
Ic

Ptot

Tstg

Tj

Rthj-a

IcBO
IcBO
IcBo
IcBo
ICEX

IBEX

IEBO

VCE sat
VBE sat

VCE sat
VBE sat

V(BR)CEO
V(BR)CBO
V(BR)EBO

max. 30 40
max. 60 75
max. 5.0 6.0
max. 600

max. 1.0

—65 to + 150

max. 150

= 125

PXT2222 | PXT2222A

max. 10 -
max. 10 -
max. - 10
max. — 10
min. — 10
max. - 20
max. - 10
max. 0.4 0.3
max. 1:3 06to1.2
max. 1.6 1.0
max. 2.6 2.0
min. 30 40
min. 60 75
min. 5.0 6.0

* Mounted on a ceramic substrate; area = 2.5 cm?; thickness = 0.7 mm.

mA

oC
oC

K/W

nA
HA
nA
MA
nA

nA

L€ <

<LK
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Silicon planar epitaxial transistor

PXT2222/A

DC current gain
Ic=0.1mA;Vecg=10V
Ic=10mA;Veg=10V
Ic=10mA; Vcg =10V
Ic=10mA;Vc=10V; Tymp = —55°C

Ic =150 mA; Vg = 10V

Ilc=150mA; V=1V
Ic=500mA; V=10V
Transition frequency at f = 100 MHz
lc=20mA; Vcg =10V
Output capacitance at f= 1 MHz
Veg=10V;Ig=0
Input capacitance at f = 1 MHz
VEg=05V;Ic=0
Collector-base time constant
lg=20mA;Vcg =20V
Noise figure at Rg= 1 KQ
Ic=100 uA; Ve =10 V; f= 1 kHz
h-parameters (common emitter) at f = 1 kHz
Ic=1mA;Vcg=10V
input impedance
voltage feedback ratio
small-signal current gain
output admittance
Ic=10mA;Vcg=10V
input impedance
voltage feedback ratio
small-signal current gain
output admittance
Switching times
Turn-on time
(Vee=30V; VEBoff=05V;
Ic=150mA;Igq = 15mA)
Delay time
Rise time

Turn-off time
(Vee=30V;Ic=150 mA;
Ig1=1g2 =15 mA)

Storage time

Fall time

tg

tf

min.
min.
min.
min.
min.
max.
min.

min.

max.

max.

max.

max.

max.

max.
max.

PXT2222| PXT2222A
35 35
50 50
75 75
— 35
100 100
300 300
50 50
30 40
250 300 MHz
8.0 8.0 pF
30 25 pF
— 150 ps
- 4.0 dB
- 4.0t08.0 kQ
- 8.0x10*
— 50 to 300
- 5.0t0 35 uS
—~ 0.25t0 1.25 k2
— 4.0x10*
- 7510375
- 25t0200 uS
10 ns
25 ns
225 ns
60 ns

\ (April 1991
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\ L PXT2907/A

SILICON PLANAR EPITAXIAL TRANSISTOR

PNP silicon planar epitaxial transistor, housed in a SOT89 envelope.

It is intenc®d for switching and linear applications.
The complementary type is PXT2222/A.

QUICK REFERENCE DATA

PXT2907 | PXT2907A

Collector-emitter voltage (open base) -VCcEOo max. 40 | 60 V
Collector-base voltage (open emitter) -VeBO max. 60 \
Emitter-base voltage (open collector) -VEBO max. 5.0 \
Collector current (DC) -lg max. 600 mA
Total power dissipation
up to Tamp = 25 °C* Piot max. 1.0 w
DC current gain
—lg=150mA; -Vcg =10V hgg 100 to 300 | 100 to 300
Transition frequency at f = 100 MHz
—lg=20mA; -Vgg =20V fr min, 200 MHz
Saturation voltage
—lc =150 mA; —Ig = 15 mA —VCEsat mMax. 0.4 \
MECHANICAL DATA Dimensions in mm
Fig.1 SOT89. Marking code:
4 PXT2907 :p2B
Pinning — % ——=p{B] PXT2907A: p2F
1 = emitter 4= 16 O I
2 = base l 1.4 ‘ 1.4
3 = collector 3\ A\
| !
3 ; [
256
I . .25
2 ! b 375
. ' , |
1 0,8 I "
min 11 419 2
| * —>| 4—0'53 i
- Tl ' 0,48, o | 72692306
e *gasi> '
137 :
<[15]
- —
BOTTOM VIEW

* Mounted on a ceramic substrate; area = 2.5 cm?; thickness = 0.7 mm.

April 1991
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PXT2907/A

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)

PXT2907 | PXT2907A

Collector-emitter voltage -VcEO max. 40 | 60 V
Collector-base voltage -VeBo max. 60 \%
Emitter-base voltage -VEBO max. 5.0 \%
Collector current (DC) —lc max. 600 mA
Total power dissipation

up to Tamp = 25 °C* Piot max. 1.0 w
Storage temperature range Tstg —65 to + 150 oC
Junction temperature Tj max. 150 oC
THERMAL RESISTANCE
From junction to ambient* Rthj-a E 125 K/W

CHARACTERISTICS
Tj=25 OC unless otherwise specified
PXT2907 | PXT2907A

Collector-cut-off current

~Vcg=50V;Ig=0 —IcBo max. 20 10 nA
~Veg=50V;Ig=0; Tagmp=125°C -lcBo max. 20 10 uA
=Vcg=30V;-Vgg=05V —IcEX max. 50 nA

Base current |
with reverse biased emitter junction

—~Vcg=60V;-Vgg=05V —IBEX max. 50 nA
Saturation voltage
e e i —VCE sat max. 04 \%
Ic=150 mA; —Ig = 15 mA Nghgss oy 13 Vv
-V max. 1.6 \%
—lg =500 mA; —Ig = 50 mA CE sat
¢ m B i —VBE sat max. 2.6 \%
Breakdown voltages
—lc=10mA;Ig=0 "‘V(BR)CEO min. 40 60 \
—lc=10pA; Ig=0 —V(BR)CBO min. 60 \
—lg=10pA;Ic=0 —V(BR)EBO min. 5.0 Vv

* Mounted on a ceramic substrate; area = 2.5 cm?; thickness = 0.7 mm.
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Silicon planar epitaxial transistor

PXT2907/A

DC current gain
—lc=0.1mA; -Vcg=1V
—lc=1.0mA; -Vcg=1V
—lc=10mA; =Vgg=1V
—lc=150mA; -Vcg =2V
—lgc=500mA; -Vcg=2V
Transition frequency at f= 100 MHz
—lc=20mA; -Vcg=10V
Output capacitance at f = 1 MHz
—Veg=10V;Ig=0
Input capacitance at f = 1 MHz
—VEg=05V;Ic=0
h-parameters (common emitter) at f = 1 kHz
—lc=1mA; -Vgg=10V
input impedance
voltage feedback ratio
small-signal current gain
output admittance

Switching times

Turn-on time
(=Vee =30 V; —Ic =150 mA
—lg1 =15 mA)

Delay time

Rise time

Turn-off time
(=Vee=6.0V; —Ig =150 mA;
—lg1=1g2=15mA)

Storage time
Fall time

toff

tf

PXT2907 | PXT2907A

min. 35 75
min, 50 100
min. 75 100
100 to 300 100 to 300
min. 30 50
min. 200 MHz
I
max. 8.0 pF
|
max. 35 pF
15 to 15 k2
0.1 to8.0x10*
60 to 500
1.0 to 100 umhos
max. 45 ns
max. 10 ns
max. 40 ns
max. 100 ns
max. 80 ns
max. 30 ns

| (April 1991
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PXT3904

SILICON PLANAR EPITAXIAL TRANSISTOR

N-P-N transistor in a SOT-89 envelope primarily intended for high-speed, saturated switching

applications for industrial service.

QUICK REFERENCE DATA

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Collector current (d.c.)

Total power dissipation at Tamp = 25 °C
Junction temperature

D.C. current gain
Ic=10mA;Vcg=1V

Transistion frequency at f = 100 MHz
Ic=10mA;VCcg=20V

Storage time
ICOn =10 mA, IBon =i —IBoff =1mA

AV

max. 60 V
max. 40 V
max. 200 mA
max. 1,0W

max. 150 °oC

100
300

300 MHz

& 200 ns

MECHANICAL DATA
Fig. 1 SOT-89.

e

+ e

NN
o —>
e S

0,8 ‘
min 11 ‘g
' 4 -»l <053
I X 0La| 0,40 ‘
G 388100 |
0,37 .
[
-— —
BOTTOM VIEW

7269230.6

o,

Dimensions in mm

Marking code
p1A
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PXT3904

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter) VcBO
Collector-emitter voltage (open base) VCEO
Emitter-base voltage (open collector) VEBO
Collector current (d.c.) Ic
Total power dissipation at Tamp = 25 °C* Ptot
Storage temperature Tstg
Junction temperature Tj

THERMAL RESISTANCE
From junction to ambient in free air Rth j-a

CHARACTERISTICS
Tj = 25 OC unless otherwise specified

Currents at reverse biased emitter junction

& ICEX
Vcg=30V;-VBg=3V
CE BE —IBEX

Saturation voltages VCEsat

Ic=10mA;Ilg=1mA 5d

. & VBEsat

Ic=50mA;Ig=5mA xg::
D.C. current gain

Ic=0,1mA;Vcg=1V hFE

Ic=1mA;VCg=1V hFE

Ic=10mA;Vcg=1V hFE

Ic=50mA;Vcg=1V hFE

Ic=100 mA;VCcg=1V hFE
Collector capacitance at 100 kHz <f <1 MHz

lIE=lg=0;Vep=5V Cc
Emitter capacitance at 100 kHz <f <1 MHz

Ic=1c=0;VER=05V Ce
Transition frequency at f = 100 MHz

Ic=10mA;VCE=20V; Tamp =25°C il
Noise figure at Rg = 1 kQ2

Ic=100 uA; VCE=5V

f=10Hzt0 15,7 kHz; Tgmp =25 °C F

* Mounted on a ceramic substrate area = 2,5 cm?; thickness = 0,7 mm.

max. 60
max. 40
max. 6
max. 200
max. 1,0
—55 to +150
max. 150
= 125
& 50
< 50
& 200
650 to 850

2 300
& 950
e 40
= 70
D> 100
< 300
> 60
B 30
< 40
< 8,0
> 300
& 5,0

=

mA

oC
oC

K/W

nA
nA

mV
mV

mV
mV

pF

pF

MHz

dB
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Silicon planar epitaxial transistor PXT3904

h-parameters (common emitter)
Ic=1mA;Vcg=10V;f=1kHz; Tymp =25°C

Input impedance hie 1to 10 k2
Reverse voltage transfer ratio hre 0,5 to 8x10*
Small-signal current gain hfe 100 to 400
Output admittance hoe 11040 uS

Switching times

Turn-on time (see Figs 2 and 3) when switched from
—VBEoff =05V to |C0n =10 mA; |Bon =1mA

Delay time td < 35 ns
Rise time tr s 35 ns
Vi
v)
+10,6 r 5\

0 Vi
—05 _j’ | -
tr % 7274965
4 7274966
Fig. 2 Input waveform; t- <1 ns; tp = 300 ns; Fig. 3 Delay and rise time test circuit; total
§=0,02. shunt capacitance of test jig and connectors

Cs <4 pF; scope impedance = 10 M£2.

Turn-off time (see Figs 4 and 5)
ICon = 10 MA; IBon = —IBoff = 1 MA

Storage time ts << 200 ns
Fall time tf < 50 ns
Vi
(V)
+10,9 ~
o
0
-9,
- th —| L— 7274967
Fig. 4 Input waveform; tf <1 ns; Fig. 5 Storage and fall time test circuit; total
10 ps <tp <500 ps; §=0,02. shunt capacitance of test jig and connectors

Cs < 4 pF; scope impedance = 10 M£2.

April 1991
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J k PXT3906

SILICON PLANAR EPITAXIAL TRANSISTOR

P-N-P transistor in a SOT-89 envelope primarily intended for high-speed, saturated switching

applications for industrial service.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) —VcBo  max.
Collector-emitter voltage (open base) —VCEO max.
Collector current (d.c.) —lc max.
Total power dissipation at Tamp = 25 °C Ptot max.
Junction temperature Tj max.
D.C. current gain 5

—lc=10mA; -Vgg=1V hFE <
Transition frequency at f = 100 MHz

—-lc=10mA; -VCg =20V fT >
Storage time

—|C0n= 10 mA;—IBonz |Boff=1 mA ts &<

40 VvV
40 V
200 mA
1,0 W
150 ©C

100
300

250 MHz

225 ns

MECHANICAL DATA
Fig. 1 SOT-89.

— u ——HE]
1,8
1,4

Dimensions in mm

Marking code

p2A

)

24

4

BOTTOM VIEW

-

4,25
3,75

7269230.6
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PXT3906

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-base voltage (open emitter) -=VecBO max. 40 V
Collector-emitter voltage (open base) —VCEO max. 40 V
Emitter-base voltage (open collector) —VEBO max. 5V
Collector current (d.c.) -l max. 200 mA
Total power dissipation at Tamp = 25 °C* Ptot max. 10w
Storage temperature Tstg —55 to +150 °C
Junction temperature Tj max. 150 ©oC

THERMAL RESISTANCE
From junction to ambient in free air* Rthj-a = 125 K/W

CHARACTERISTICS
Tj= 25 OC unless otherwise specified

Currents at reverse biased emitter junction

. _ ) _ —ICEX < 50 nA
Vcge=30V;+VBg=3V +IBEX < 50 nA
g R o <m0y
' —VBEsat 650 to 850 mV
= . - —VCEsat < 400 mV
—~lc=50mA; -Ig=5mA ~VBEsat < 950 mV
D.C. current gain
—lc=0,1mA; -Vcg=1V hEg > 60
—=lc=1mA;-Vcge=1V hfFg > 80
—~lc=10mA; -Vgg=1V hfFg i ;gg
—lc=50mA; -Vcg=1V hFE > 60
—lc=100mA; -Vce=1V hfFg > 30
Collector capacitance at 100 kHz < f <1 MHz
IE=leg=0;-VcBp=5V Ce = 45 pF
Emitter capacitance at 100 kHz <f<1 MHz
Ic=1c=0;-VER=05V Ce < 10 pF
Transition frequency at f = 100 MHz
~lg=10mA; =VCg =20 V; Tamp = 25 °C fr > 250 MHz
Noise figure at Rg = 1 kQ
—Ilc =100 uA; =VCg =5V
f=10Hz to 15,7 kHz; Tamp = 25 °C E < 4,0 dB

* Mounted on a ceramic substrate area = 2,5 cm?; thickness = 0,7 mm.
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Silicon planar epitaxial transistor

PXT3906

h-parameters (common emitter)

—lc=1mA; =Vcg =10V;f=1kHz; Tamb = 25 °C

Input impedance

Reverse voltage transfer ratio
Small-signal current gain
Output admittance

Switching times

Turn-on time (see Figs 2 and 3) when switched from
+VBEoff = 0,5 V to "ICon =10 mA,' —lBon =1mA

Delay time
Rise time

Vi
(V)

+05 —
0

-106 N

—lt le——— g ———| 7274069

Fig. 2 Input waveform; ty <1 ns; tp = 300 ns;
6=0,02.

Turn-off time (see Figs 4 and 5)
—ICQn = 10 mA,' —IBon = 'Boff =1mA
Storage time

Fall time
Vi
(V)
+9,1 (
0
-109
<_tp If - 7274971

Fig. 4 Input waveform; tf <1 ns;
10 pus <tp < 500 us; § =0,02.

hie 210 12 kQ
hre 0,1to 10x10**
hfe 100 to 400

hoe 3t0 60 uS
tq < 35 ns
tr < 35 ns

7274970

Fig. 3 Delay and rise time test circuit; total
shunt capacitance of test jig and connectors
Cg <4 pF; scope impedance = 10 M2.

tg < 225 ns
tf & 75 ns
-3V

7 7 7274972

Fig. 5 Storage and fall time test circuit; total
shunt capacitance of test jig and connectors
Cs < 4 pF; scope impedance = 10 M.

April 1991
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PXT4401

SILICON PLANAR EPITAXIAL TRANSISTOR

NPN silicon planar epitaxial transistor, housed in a SOT-89 envelope.

It is intended for use in linear, switching, and general purpose applications.

QUICK REFERENCE DATA

Collector-emitter voltage VCEO max 40 Vv
Collector current (DC) Ic max. 600 mA
DC current gain )
Ic=150mA; Vce=1V hEg r:]';( }3(())%
Collector-emitter saturation voltage
Ic =500 mA; Ig =50 mA VCE sat max. 0.75 V
Total power dissipation
up to Tamp = 25 °C* Ptot max. 1000 mwW
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-89 )
Marking code = p2X
Pinning: n
1 = emitter T 44 _—’
2 = base 1,6 1,8
3 = collector I* (7 F—Ms—’
i f |
c ) 26
| Y K8
} Zh 393
b ! v l
0,8
e j/ min 2
1 Y + o 53
—» - »
0ue  [e]oB®[B® > 8‘§glzx) rgssng
0,37
<—.->

~— B —

BOTTOM VIEW

* Mounted on a ceramic substrate; area = 2.5 cm?; thickness = 0.7 mm.

w ﬁ\pril 1991
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PXT4401

RATINGS

Limiting values in acéordance with the Absolute Maximum System (IEC 134)

Collector-emitter voltage
Collector-base voltage
Emitter-base voltage
Collector current (DC)
Total power dissipation
up to Tamp = 25 °C*
Storage temperature range
Junction temperature

THERMAL RESISTANCE
From junction to ambient*

CHARACTERISTICS
Tamb = 25 ©C unless otherwise specified

Collector-emitter breakdown voltage
Ic=1.0mA;Ig=0
Collector-base breakdown voltage
Ic=0.1mA;Ig=0
Emitter-base breakdown voltage
IE=0.1mA;Ic=0
Base cut-off current
Vce=35V;-VEg=04V
Collector cut-off current
Vce=35V;-VEg=04V
DC current gain
Ic=0.1mA;Vcg=1V
Ic=1.0mA;Vge=1V
Ic= 10mA;VCg=1V
Ic=150mA;Vcg=1V
Ic=500mA;Vcg=2V
Saturation voltage
Ic=150mA;Ig=15mA

Ic=500mA;Ig=50mA

VCcEo
VcBO
VEBO
le

Ptot

Tstg
Tj

Rth j-a

V(BR)CEO
V(BR)CBO
V(BR)EBO
IBEX
ICEX

hFE
hFE
hFE
hFE
hFE

VCE sat
VBE sat

VCE sat
VBE sat

* Mounted on a ceramic substrate; area = 2.5 cm?; thickness = 0.7 mm.

max. 40
max. 60
max. 6.0
max. 600
max. 1000
—65 to +150
max. 150
= 125
min. 40
min. 60
min. 6.0
max. 0.1
max. 0.1
min. 20
min. 40
min. 80
100 to 300
min. 40
max. 0.4
0.75 to 0.95
max. 0.75
max. 1.2

\%
\Y
\Y
mA

mW

oC
oc

K/W

HA

uA

g €<

1314
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Silicon planar epitaxial transistor PXT4401

Transition frequency; f = 100 MHz;

Ic=20mA;Vcg=10V fr min. 250 MHz
Collector-base capacitance

Ige=0;Vcg=5V,;f=100kHz Ceb max. 8.0 pF
Emitter-base capacitance

Ic=0;VBE=0.5V; f=100 kHz Ceb max. 30 pF
Input impedance; f= 1 kHz; g

Ic=1mA;VCE =10V hie e 11"(3) .':3

Voltage feed-back ratio; f = 1 kHz; min. 0.1 x 10-4

Ic=1mA;Vce=10V hre s, & D 405
Small-signal current gain; f= 1 kHz; min 40

Ic=1mA;VCe=10V hfe max' 500
Output admittance; f = 1 kHz; z

Ic=1mA: VCE =10 V hoe MM 13;8 Zg
Switching times (resistive load)
Turn-on time

Ic=150mA;IB1=15mA;

Vec=30V;VEg=2V

delay time 4 max. 15 ns

rise time tr max. 20 ns
Turn-off time

Ic=150mA; Vcc=30V;

IB1=1B2=15mA

storage time tg max. 225 ns

fall time tf max. 30 ns
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PXT4403

SILICON PLANAR EPITAXIAL TRANSISTOR

PNP silicon planar epitaxial transistor, housed in a SOT89 envelope.

It is intended for linear switching applications.

The complementary type is PXT4401.

QUICK REFERENCE DATA

Collector-emitter voltage -VcEO max. 40 V
Collector current (DC) -lc max. 600 mA
DC current gain
—lg=01mA; -Veg=1V hFg min. 30
—lc=1.0mA; V=1V hre min. 60
—lc=10mA; -Vgg=1V hre min. 100
—lg=150mA; Vg =2V hre min. 100 to 300
—lg =500 mA; —-Vcg =2V hFE min. 20
Total power dissipation
up to Tgmp =25 °C* Ptot max 1.0 W
Transition frequency at f = 100 MHz
—lg=20mA; -Vcg=10V fr min. 200 MHz
MECHANICAL DATA Dimensions in mm
Fig.1 SOT89. Marking code = p2T
_ 4.6
Pinning A= —>
1 =emitter 1,6 1,8
2 = base r ] 1.4+

3 = collector

OO*

ol
37

]

v

0,8
min

*
[¢[on@[e®@—~

k»

—_—

NN
o

SN TP

o

u 053

<0485

=035

¢-,\

7269230.6

4——.—»

BOTTOM VIEW

* Mounted on a ceramic substrate; area = 2.5 cm?; thickness = 0.7 mm.

w (April 1991
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PXT4403

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-emitter voltage
Emitter-base voltage
Collector-base voltage
Collector current (DC)

Total power dissipation
up to Tyyp = 25 °C*

Storage temperature range
Junction temperature

THERMAL RESISTANCE
From junction to ambient*

CHARACTERISTICS

Tamb = 25 ©C unless otherwise specified

Collector-emitter breakdown voltage
—lg=1.0mA;Ig=0
Collector-base breakdown voltage
—lc=100uA;IE=0
Emitter-base breakdown voltage
—lg =100 uA;Ic=0
Base cut-off current
—Vce=35V;-Vgg =04V
Collector cut-off current
—Vcg=35V;Vge =04V
DC current gain
—lc=0.1mA; -Vcg=1V
—lc=10mA; -Vcg=1V
—lc=10mA; -Vcg=1V
—lg=150mA; -Vcg=2V
—lg=500mA; -V =2V
Saturation voltage
—lc=150mA; —Ig = 15 mA

—lc =500 mA; —Ig = 50 mA

Transition frequency at f = 100 MHz
—lg=20mA; -Vgg =10V

-VCcEO
—VEBO
=VcBo
_..|C

Ptot

Tstg

Tj

Rthj-a

-V(BR)CEO
-V(BR)CBO
-V(BR)EBO
—IBev
—Icex

hFE
hrEe
hFE
hre
hFe

—VCE sat
—VBE sat

—VCE sat
—VBE sat

fr

* Mounted on a ceramic substrate; area = 2.5 cm?; thickness = 0.7 mm.

max. 40
max. 5.0
max. 40
max. 600
max. 1.0
—55 to + 150
max. 150
= 125
min. 40
min. 40
min. 5.0
max. 0.1
max. 0.1
min. 30
min. 60
min. 100
min. 100 to 300
min., 20
max. 0.4
0.70 to 0.95
max. 0.75
max. 1:3
min. 200

mA

oC
oc

K/W

uA

MA

€ <<

MHz
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Silicon planar epitaxial transistor

PXT4403

Collector-base capacitance
—Vep=10V;Ig=0;f=0.14 MHz

Emitter-base capacitance

—VEg=05V;Ic=0;f=0.14 MHz
Input impedance

—lg=1mA; -Vcg=10V;f=1kHz
Voltage feedback ratio

—lg=1mA; -Veg=10V;f=1kHz
Small-signal current gain

—lg=1mA; =Vgg=10V;f=1kHz

Output admittance
—lc=1mA; -Vgg=10V;f=1kHz

SWITCHING CHARACTERISTICS
Turn-on time
—lg =150 mA; —Ig1 =15 mA
—Vee=30V;-Vgg=2V
Delay time
Rise time

Turn-off time
—lc =150 mA; —Ig1=1Iga =15 mA
~Vee=30V

Storage time
Fall time

td

tf

max. 8.5
max. 35
1.5t0. 15

0.1t08.0x 10**

60 to 500
1.0 to 100
max. 15
max. 20
max. 225
max. 30

pF

pF

k&

uS

ns
ns

ns

ns

l (April 1991
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JL PXTA 14

NPN SMALL-SIGNAL DARLINGTON TRANSISTOR

NPN small-signal darlington transistor, housed in a microminiature envelope (SOT-89).

It is intended primarily for use in preamplifier input applications requiring a high input impedance.

The complementary type is the PXTAG4.

QUICK REFERENCE DATA

Collector-emitter voltage

VBe =0 VCES max. 30 V
Collector current (DC) Ic max. 300 mA
DC current gain

Ic=100mA; VCg=5V hEe min. 20 000
Total power dissipation

up to Tgmp = 26 °C* Piot max 1.0 W
Transition frequency at f = 100 MHz;

Ilc=30mA;Vcg=5V L5 min. 125 MHz
MECHANICAL DATA Dimensions in mm
g 1} BT, Marking code = p1N
Pinning: - LB
1 = emitter 4,4
2 = collector - }2-— - }:2+
3 = base

| T ’
b c ! 26
! ' 4,25
! Zh 378
TR1 | v l
TR2 0,8
min 9 )
- i i ’ | > |70 |
- |- "
04c Qi s
0,37 i
<[15]+
— —P
BOTTOM VIEW
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PXTA 14

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-emitter voltage

VB =0 VGES max. 30 V
Collector-base voltage (open emitter) VcBo max. 30 V
Emitter-base voltage (open collector) VEBO max. 10 V
Collector current (DC) Ic max. 300 mA
Total power dissipation

up to Tgmp = 26 °C* Piot max. 1.0W
Storage temperature range Tstg —65 to + 150 °C
Junction temperature Tj max. 150 ©°C

THERMAL RESISTANCE
From junction to ambient* Rthj-a = 125 K/W

CHARACTERISTICS
Tamb = 25 OC unless otherwise specified

Collector-emitter breakdown voltage

Ic =100 A V(BR)CES min. 30 V
Emitter-base cut-off current

Vg =10V IEBO max. 0.1 uA
Collector-base cut-off current

Veg =30V lcBO max. 0.1 pA
DC current gain

Ic=10mA;Vcg=5V hFe min. 10000

Ic=100mA;Vcg=5V hFg min. 20000
Collector-emitter saturation voltage

Ic=100mA; g =0.1 mA VCE sat max. 15 V
Base-emitter on-state voltage

Ilc=100mA;Vcg=5V VBE (on) max. 20 Vv
Transition frequency at f = 100 MHz;

Ic=30mA; Vcg=5V fr min. 125 MHz

* Mounted on a ceramic substrate; area = 2.5 cm? ; thickness = 0.7 mm.

1322 April 1991



J L PXTA27

SMALL-SIGNAL DARLINGTON TRANSISTOR

NPN small-signal darlington transistors, housed in a microminiature envelope (SOT89).
The complementary type is the PXTA77.

QUICK REFERENCE DATA

Collector-emitter voltage

VBe =0 VCES max. 60 V
Collector current (DC) Ic max. 500 mA
DC current gain

Ic=10mA;Veg=5V hgg min. 10000

Ic=100mA; Vcg =5V hEE min. 10000
Total power dissipation

up to Tamp = 25 °C* Piot max. 1.0 W
Transition frequency at f = 100 MHz

Ic=30mA;Vcg=5V fr min. 125 MHz
MECHANICAL DATA Dimensions in mm
Fig.1 SOT89.

s 4.6
Pinning — .___.___.

= emitter 1.6 < 1.8 4
2 = collector | 1,4 ‘ 1,4
3 = base 3\ S \

| T
2 3 ! 26
| ' 4,25
: 2h 378
TR1 ! l
TR2 08
min 2 v
1 l ' ’ o 53
Y BB~ |
0,37
4—@»
-~ ——
BOTTOM VIEW

* Mounted on a ceramic substrate; area = 2.5 cm? ; thickness = 0.7 mm.
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PXTA27

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-emitter voltage

Vg =0 VCES
Emitter-base voltage (open collector) VEBO
Collector current (DC) Ic
Total power dissipation

upto'Tymp =25/9C* Piot
Storage temperature range Tstg
Junction temperature Tj

THERMAL RESISTANCE
From junction to ambient* Rthj-a

CHARACTERISTICS
Tamb = 25 ©C unless otherwise specified
Collector-emitter breakdown voltage

ic=100uA;-VRg =0 V(BR)CES
Collector-base breakdown voltage

I =100 pA; lg =0 V(BR)CBO
Emitter-base cut-off current

Vge=10V;Ic=0 lEBO
Collector-base cut-off current

Veg=50V;Ig=0 IcBO
Collector-emitter cut-off current

Veg=50V;Vgg =0 IcES
DC current gain

Ic=10mA; Vcg=5V hre

Ic=100mA; Vce=5V hgg
Collector-emitter saturation voltage

Ilc=100mA;Ig=0.1mA VCE sat
Base-emitter on-state voltage

Ic=100 mA;Vcg=5V VBE(on)
Transition frequency at f = 100 MHz

Ic=30mA; Vcg=5V / fr

* Mounted on a ceramic substrate; area = 2.5 cm? ; thickness = 0.7 mm.

max 60
max 10
max 500
max 1.0
—b5 to + 150
max. 150
= 125
min. 60
min. 60
max. 0.1
max. 0.1
max. 0.5
min. 10000
min. 10000
max. 15
max. 2.0
min. 125

mA

o¢
og

K/W

MA

MA

RA

MHz
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PXTA64

PNP SMALL-SIGNAL DARLINGTON TRANSISTOR

PNP small-signal darlington transistor, housed in a microminiature envelope (SOT-89).

It is intended primarily for use in preamplifier input applications requiring high input impedance.

The complementary type is the PXTA14.

QUICK REFERENCE DATA

Collector-emitter voltage
VBe=0

Collector current (DC)

DC current gain
—lc=10mA; -Vcg=5V

Total power dissipation
up to Tamp = 25 °C*

Transition frequency at f = 100 MHz;
—-lc=100mA; —VCg=5V

—VCES max. 30 V
—lc max. 300 mA
hFE min. 10.000

Piot max. 1.0 W
fT min. 125 MHz

MECHANICAL DATA

Dimensions in mm

Marking code = p2V

|
;

Fig. 1 SOT-89
Pinning:
1= emitter
2 = base 16
3 = collector r" 1’,A_>
b c
TR1
TR2
e

72692306

<«—— [30] —

BOTTOM VIEW

* Mounted on a ceramic substrate; area = 2.5 cm? ; thickness = 0.7 mm.

I (April 1991
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PXTAG4

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-emitter voltage

VBE=0 —VCES max. 30 V
Collector-base voltage (open emitter) -VcBO max. 30 V
Emitter-base voltage (open collector) —-VEBO max. 10 V
Collector current (DC) —lc max. 300 mA
Total power dissipation

up to Tamp = 25 °C Ptot max. 1.0 W
Storage temperature range Tstg —65to+150 ©OC
Junction temperature Tj max. 150 ©C

THERMAL RESISTANCE
From junction to ambient* Rth j-a = 125 K/W

CHARACTERISTICS
Tamb = 25 ©C unless otherwise specified
Collector-emitter breakdown voltage

—lc =100 pA —V(BR)CES min. 30 V
Emitter-base cut-off current

-VBg=10V -1EBO max. 0.1 uA
Collector-base cut-off current

-Vcg=30V —IcBO max. 0.1 puA
DC current gain

—Ilc= 10mA; -Vgg=5V hrg min. 10.000

—lc=100mA; -VCg=5V hfFg min. 20.000
Collector-emitter saturation voltage

—Ic=100mA; —Ig =0.1 mA —V(CEsat max. 16 V
Base-emitter on-state voltage

-lc=100mA; -VCg=5V —VBE(on) max. 20 V
Transition frequency at f= 100 MHz;

—lc=100mA; -Vcg=5V fr min. 125 MHz

* Mounted on a ceramic substrate; area = 2.5 cm*; thickness = 0.7 mm.
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J t PXTA77

SMALL-SIGNAL DARLINGTON TRANSISTOR

PNP small-signal darlington transistors, housed in a microminiature envelope (SOT89).
The complementary type is the PXTA27.

QUICK REFERENCE DATA

Collector-emitter voltage

VBe =0 —VCES max. 60 V
Collector current (DC) ~le max. 500 mA
DC current gain

—lg=10mA; -Vcg=5V hrg min. 10000

—lg=100mA; -Vcg =5V hEg min. 10000
Total power dissipation

up to Tamp = 26 °C* Piot max. 1.0wW
Transition frequency at f = 100 MHz

—lc=30mA; -Vgg=5V fr min. 1256 MHz
MECHANICAL DATA Dimensions in mm
Fig.1 SOT89.

Pinnin 4.6
9 & A 2
1 = emitter 16 18
2 = base |<_ 1’#" "ﬂa"
3 = collector
= k
| T
b c |
' 26
| ' 4,25
} Zh 393
TR1 ] i

TR2 L / —
I

) m;n T 3053 2

" ~>‘ *'ao‘

P O DI Eo)

"0 048(2)() : 7269230.6
<—[E]->

~—Bg—

BOTTOM VIEW

* Mounted on a ceramic substrate; area = 2.5 cm?; thickness = 0.7 mm.
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PXTA77

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-emitter voltage

VBe =0 —-VCES
Emitter-base voltage (open collector) -VEBO
Collector current (DC) -lc
Total power dissipation

up to Tymp = 25 °C* Piot
Storage temperature range Tstg
Junction temperature Tj

THERMAL RESISTANCE
From junction to ambient® Rthj-a

CHARACTERISTICS
Tamb = 25 ©C unless otherwise specified

Collector-emitter breakdown voltage

—lc=100 pA; VRg =0 _V(BR)CES
Collector-base breakdown voltage

—lc=100uA;Ig=0 —V(BR)CBO
Emitter-base cut-off current

—VBe=10V;Ic=0 —lEBO
Collector-base cut-off current

—Veg=50V;Ig=0 —lcBo
Collector-emitter cut-off current

—Vep=50V;VBeg=0 —IcEes
DC current gain

—lc=10mA; -Vgg=5V hgg

—lc=100mA; ~Vgcg=5V hre
Collector-emitter saturation voltage

—lg=100mA; —Ig = 0.1 mA —VCE sat
Base-emitter on-state voltage

—lg=100mA; -Vcg =5V —VBE (on)
Transition frequency at f = 100 MHz

—lc=30mA; —-Vgg =5V fr

* Mounted on a ceramic substrate; area = 2.5 cm?; thickness = 0.7 mm.

max. 60 V
max. 10 V
max. 500 mA

max. 1.0 W
—b55to + 150 °C
max. 150 °C

= 1256 K/W
min. 60 V
min. 60 V

max. 0.1 pA

max. 0.1 nA

max. 0.5 uA

min. 10000
min. 10000
max. 1.5 V
max. 20V

min. 125 MHz

1328 April 1991W (



PXTA92
PXTA93

SILICON EPITAXIAL TRANSISTORS

PNP high voltage transistors in a SOT89 envelope, intended for surface-mounted applications. They are
primarily intended for use in telephony and professional communications equipment.

QUICK REFERENCE DATA

PXTA92 | PXTA93

4—-\17\)

it \_’J .l'
" 053-

—>0,101:— rj 013@ l B@J——> <—8%2(2x) ! 72692306
£ 0,37
~[i&l+

: ~—Bg—

Collector-base voltage (open emitter) -VcBO max. 300 200 \
Collector-emitter voltage (open base) —-VCEO max. 300 200 \
Emitter-base voltage (open collector) —-VEBO max. 5 \
Collector current (DC) —le max. 500 mA
Total power dissipation up to Tamp = 25 °C Ptot max. 1.0 w
DC current gain

—lc=10mA; -Vgg =10V hFe min. 40
Transition frequency at f = 100 MHz

=lc=10mA; -Vgg =20V fr min. 50 MHz
Collector-base capacitance at f = 1 MHz

lIg=0;,-Vgg=20V Cecb max. 6 ’ 8 pF
MECHANICAL DATA Dimensions in mm
Fig.1 SOT89. D 2,2 ___,
Marking code NP . . SO 1, - -
PXTA92: p2D 1.4 1y
PXTA93: p2E 3\
Pinning: | T
; = :\)mitter : 26

= base | ’
3 = collector : 2,4 g: F'_-,‘,

| ; |

BOTTOM VIEW
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PXTA92
PXTA93

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Emitter-base voltage (open collector)
Collector current (DC)

Total power dissipation *
up to Tamp =25 °C

Storage temperature range
Junction temperature

THERMAL CHARACTERISTICS

Thermal resistance
from junction to ambient*

CHARACTERISTICS

Tamb = 25 ©C unless otherwise specified

Collector-emitter breakdown voltage
—ilc=1mA;Ig=0
Collector-base breakdown voltage
—lc=100uA; IE=0
Collector cut-off current
-Vcp=200V; Ig=0
—-Vecg=160V; IE=0
Emitter-base breakdown voltage
—lg=100uA;Ic=0
Emitter cut-off current
Ic=0; -VBe =3V
Collector-base capacitance
atf=1 MHz;
lg=0;-VcB=20V
Saturation voltages
—lc=20mA; —-lg=2mA
—Ic=20mA; —-Ig=2mA
DC current gain**
—lc=1mA; -Vcg=10V
—lc=10mA; =Vcg =10V
—lc=30mA; -Vcg=10V

Transition frequency at f = 100 MHz
—lc=10mA; -Veg =20V

-VCcBO

—Vceo

—VEBO

Ptot

Tstg
Tj

Rth j-a

—V(BR)CEO

—V(BR)CBO

-lcBo

—-V(BR)EBO

—lEBO

Ceb

—VCEsat
—VBEsat

hFE
hFE
hFE

fr

max.
max.
max.

max.

max.

max.

min.

min.

max.
max.

min.

max.

max.

max.
max.

min.
min.
min.

min.

PXTA92 | PXTA93
300 200 V
300 200 V

5 Vv
500 mA
1.0 W
—65 to +150 oC
150 oC
125 K/W

PXTA92 PXTA93
300 200 V
300 200 V
0.25 — uMA
— 0.25 uA

5 Y
0.1 MA
6 8 pF
0.5 v
0.9 \Y
25
40
25
50 MHz

* Device mounted on a ceramic substrate; area 2.5 cm?; thickness 0.7 mm.
** Pulse test conditions: ty = 300 us; duty factor < 2%.
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PZT2222
PZT2222A

SILICON PLANAR EPITAXIAL TRANSISTORS

NPN silicon planar epitaxial transistors in a microminiature SMD envelope (SOT-223), primarily
intended for linear and switching applications.

PNP complements are PZT2907/2907A.

QUICK REFERENCE DATA

PZT2222 | PZT2222A

Collector-emitter voltage

(open base) VCEO max. 30 40 Vv
Collector-base voltage
(open emitter) VcBO max. 60 75 V
Collector current (DC) Ic max. 600 mA
Total power dissipation
up to Tamp=250°C* Ptot max. 1,5 W
Collector-emitter saturation voltage
Ic=150mA; Ig =15 mA VCEsat max. 0.4 03V
DC current gain .
o ; = min. 100
Ic=150mA;Vcg =10V hEg e 300
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-223
6.7
c 0.32 6.3
024 L E
: s 207 =[2@[A
e j ‘
Pinning: g-[’)g T
- ’ 37 18
1 = base 33 67
2 = collector
3 = emitter ,1“%2 K ),30 - — 1
4 = collector A \ f
1 2 ! 3
1.70 \,‘°° ! ' | 080_| |
el Sl e b Bl
g

7225065
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PZT12222
PZT2222A

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
PZT2222 PZT2222A

Collector-emitter voltage

(open base) VCEO max. 30 40 V
Collector-base voltage

(open emitter) VcBO max. 60 75 V
Emitter-base voltage

(open collector) VEBO max. 5,0 60 V
Collector current (DC) Ic max. 600 mA
Total power dissipation

up to Tamp =256°C* Piot max. 1,5 w
Storage temperature range Tstg —55 to +150 oC
Junction temperature Tj max. 150 O€

THERMAL RESISTANCE

From junction to ambient in free air * Rthj-a = 83,3 K/W
CHARACTERISTICS
Tj = 25 OC unless otherwise specified PZT2222 PZT2222A
Collector-emitter breakdown voltage

Ig=0;Ic=10mA V(BR)CEQ min. 30 40 V
Collector-base breakdown voltage

IE=0;1c=10 A V(BR)CBO min. 60 75 V
Emitter-base breakdown voltage

IE=10uA;Ic=0 V(BR)EBO min. 5,0 60 V
Base cut-off current

Vcg=60V;-VBg=3V IBEX max. - 20 nA
Collector cut-off current

Vcg=60V;-VBg=3V ICEX r ax. — 10 nA
Emitter cut-off current

Ic=0;VER=3V IEBO max. - 10 nA
Collector cut-off current

Ie=0;Vcg=50V IcBO max. 10 — nA

IE=0;Vcg=60V ICBO max. - 10 nA

IE=0;VcB=50V; Tamp=125°C IcBO max. 10 — MA

IE=0;VCcB=60V; Tamp =125 °C IcBO max. - 10 pA

* Device mounted on an epoxy printed circuit board 40 mm x 40 mm x 1,5 mm;
mounting pad for the collector lead min. 6 cm?2.
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Silicon planar epitaxial transistors PZT2222
PZT2222A
PZT2222 |PZT2222A
DC current gain |
Ic=0,1mA;Vcg=10V hFE min. 35
Ic= 1mA;Vcg=10V hrFg min. 50
Ic= 10mA;Vcg=10V hFEg min. 75
Ic= 10 mA; VCg =10 V; Tamp=—560C  hpg min. - | 35
Ic = 150 mA; VgE = 10 V hFE e ;88
Ic=150mA; Vcg=1V hrge min. 50
lc =500 mA; Vg =10V hre min. 30 40
Saturation voltages
Ic =150 mA; Ig =15 mA VCEsat max. 0,4 03V
Ic =500 mA; Ig =50 mA VCEsat min. 1,6 1,0 V
Ic=150 mA; Ig =15 mA VBEsat max. 1,3 \
_ — min. 06 V
Ic=150 mA; Ig = 15 mA VBEsat ik, 12 V
Ic =500 mA; Ig =50 mA VBEsat max. 2,6 0V
Transition frequency at f = 100 MHz
Ic=20mA; VCg =20 V; Tamb =25 °C fr min. 250 300 MHz
Output capacitance at f = 1 MHz
Ie=0;Vcg=10V Ce max. 8,0 pF
Input capacitance at f =1 MHz
lc=0; VEg=0,56V Ce max. 30 25 pF
Input impedance at f = 1 kHz .
& : £ ' - 950 . min. - 2,0 kQ
Ic=1mA;Vcg=10V; Tamp =25°C hie g B 8.0 kQ
min. - 0,25 k&
Ic=10mA; Vce=10V; Tamb =25 °C hie max. - 125 k2
Voltage feedback ratio at f = 1 kHz
|C =1mA; VCE =10V; Tamb =250C hre max. = 8,0 x 107
Ic=10mA; VCg =10 V; Tamb =25 °C hre max. - 4,0x 10
Small-signal current gain at f = 1 kHz . 50
= y = : =250 ' B
Ic=1mA; VCg =10V, Tamp =25 °C hfe ey B 300
min. - 75
Ic=10mA; Vg =10 V; Tamp = 25 °C hfe R _ 375
Output admittance at f = 1 kHz -
= . = 3 ~ B min. - 5,0 umhos
Ic=1mA; VCE=10V; Tamp = 25 °C hoe N B 38 gmihos
) min. - 25 pmhos
Ic =10 mA; VCE =10 V; Tamp = 25 °C hoe max. - 200 umhos

w (April 1991
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PZT2222
PZT2222A

Noise figure at Rg =1 kQ2
Ic=100 pA; VCe=10V;
f=1kHz; Tamp=25°C

Switching times at Ty = 25 °C
Turn-on time (see Fig. 2)
Ic =150 mA; Igon = 15 mA
Ve =30V; VEB(off) =05V
delay time
rise time
Turn-off time (see Fig. 3)
Ic =150 mA; IBon = IBoff = 15 mA
Vee=30V

storage time

fall time
Vi
———————————— ——90%
8 e e __10%
=t to 7282487

PZT2222A
F max. 4,0 dB
t4 max. 10 ns
tr max. 25 ns
tg max. 225 ns
t§ max. 60 ns
Vec
R2
Vo
R1
Vi D.U.T
7282485.1

7

Fig. 2 Input waveform and test circuit for determining delay time and rise time.

Vi=-05Vto+98V;Vcc=+30V;R1=619%; R2=200 .

Pulse generator:

pulse duration tp < 200 ns
rise time tr < 2ns
duty factor ) = 0,02
Vi
+16,2V
0 -
time
-138V |-—== =
—l b |<——- 100 us ——> 7288673

Oscilloscope:

input impedance Z; > 100 k2
input capacitance Cj < 12pF
rise time tr < 5ns

Vo
oscilloscope

7285736.1

Fig. 3 Input waveform and test circuit for determining storage time and fall time.
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PZT2907
PZT2907A

SILICON PLANAR EPITAXIAL TRANSISTORS

PNP medium power transistors in a microminiature SMD envelope (SOT-223). Designed primarily
for high-speed switching and driver applications.

QUICK REFERENCE DATA

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)

Collector current (DC)
Total power dissipation up to Tamp = 25 °C
Junction temperature
DC current gain at Tj = 25 °C
—lg=150 mA; —=Vcg =10V
Transition frequency at f = 100 MHz
—lc=50mA; -Vcg=20V;Tj=25 9¢
Storage time
—lcon = 150 mA; —Igon = IBoff = 15 mA

—VcBo max. 60 V

PZT2907 —Vcep max. 40 V
PZT2907A  —Vggp max. 60 V

—Ic max. 600 mA
PtOt max. 1,5 W
T; max. 150 °C

hFE 100 to 300
fr min. 200 MHz

tg max. 80 ns

MECHANICAL DATA

Fig. 1 SOT-223

0.32

0.24
Pinning
1 = Base
2 = Collector B 0.10
3 = Emitter 0.02
4 = Collector

160 £ \

max 1309

o
i
35
xX O

1.70
|l
max

1.05
0.85

Dimensions in mm

6.7
6.3
.
28] =02 @[A]
“
37 7.3
33 6.7
ut Mz l 3
|«+| oa5~ |- BIGT]
o @ v e 7225065
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PZT2907

PZT2907A

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter) -VeBO max. 60 V

y PZT2907 -VCEO max 40 V
Collector-emitter voltage (open base) PZT2907A VgD K 60 V
Emitter-base voltage (open collector) —-VEBO max. 5V
Collector current (DC) -lg max. 600 mA
Total power dissipation up to Tamp = 25 °C Piot max. 1,5 W
Storage temperature range Tstg —65t0 +150 °C
Junction temperature Tj max. 150 °C
THERMAL RESISTANCE
From junction to ambient* Rthj-a 83,3 K/W

* Device mounted on an epoxy printed-circuit board 40 mm x 40 mm x 1,5 mm;
mounting pad for the collector lead min. 6 cm?.
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Silicon planar epitaxial transistors

PZT2907

PZT2907A
CHARACTERISTICS
Tamb = 25 ©C unless otherwise specified
PZT2907 PZT2907A
Collector cut-off current
lg=0;,-Vcg=50V —lcBo < 20 10 nA
lg=0;—Vcg =50 V; Tamp = 150 °C ~IcBO & 20 10 A
+VBg=05V;-Vcg=30V —lcEX < 50 50 nA
Base current
+VBe=05V;-Vcg=30V IBEX = 50 50 nA
Collector-base breakdown voltage
open emitter; —lc = 10 uA -V(BR)CBO > 60 60 \
Collector-emitter breakdown voltage*
open base; —lc =10 mA —V(BR)CEO > 40 60 \
Emitter-base breakdown voltage
open collector; —Ig = 10 uA —V(BR)EBO > 5 5 \
Saturation voltages*
-V < 0,4 0,4 Y,
~Ig = 150 mA; —Ig = 16 mA —VSEZZI & 13 13 v
-V < 1,6 1,6 Vv
~I¢ =500 mA; —Ig = 50 mA -vSEiZI 2 26 26 g
DC current gain
—lgc= 0,1mA; =Vcg=10V hrg &> 35 75
=lg= 1mA;=Vcg=10V hEg = 50 100
—lc= 10mA; -Vcg=10V hgg > 75 100
M > 100 100
—lg=150 mA; =Vcg =10V hgg < 300 300
—lc =500 mA; —=Vcg =10 V* hgg > 30 50
Collector capacitance at f = 100 kHz
lg=1a=0;-Vcg =10V Ce < 8 pF
Emitter capacitance at f = 100 kHz
o= le=0;=Ngg =2V Ce = 30 pF
Transition frequency at f = 100 MHz
—lc=50mA; —=Vcg =20 V* ik > 200 MHz

* Measured under pulse conditions to avoid excessive dissipation: tp < 300 us; § < 0,02.

w (April 1991
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PZT2907
PZT2907A

Turn-on time (see Fig. 2)

when switched to —lgon = 150 mA; —Igop = 15 MA

delay time
rise time

turn-on time

—16V —

N o 7

-30V

7 7282344.1

Fig. 2 Input waveform and test circuit for determining delay, rise and turn-on time.

Turn-off time (see Fig. 3)

when switched from —lcon = 150 mA; —Igon = 15 mA

to cut-off with + Igoff = 15 mA
storage time

fall time
turn-off time

-30V—

=

tg < 80 ns
tf &« 30 ns
toff < 100 ns

+15V -6V

Vo

7 7282345.1

Fig. 3 Input waveform and test circuit for determining storage, fall and turn-off time.

Pulse generator (see Figs 2 and 3)

frequency f = 150 Hz
pulse duration tp = 200 ns
rise time ty < 2 ns
output impedance Zo = 50 Q

Oscilloscope (see Figs 2 and 3)
rise time t, < 5 ns
input impedance Z; <
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J L PZT3904

SILICON PLANAR EPITAXIAL TRANSISTOR

NPN transistor in a microminiature SMD envelope (SOT-223). Designed primarily for high-speed,
saturated switching applications in industrial service.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) Vego — max. 60 V
Collector-emitter voltage (open base) VCEQ  max. 40 V
Collector current (DC) Ic max. 200 mA
Total power dissipation at Tamp = 25 % Ptot max. 16 W
Junction temperature Tj max. 150 °C
DC current gain
Ic=10mA;Vce=1V hEEg Z :1388
Transition frequency at f = 100 MHz
Ic=10mA;Vcg=20V fr > 300 MHz
Storage time
lcon =10 mA; Igon = —IBoff = 1 MA tg < 200 ns
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-223
6.7
0.32 6.3
0.24 31
I 207 =2 @lA]
4
Pinning
1 = Base
2 = Collector 0.10 T
3 = Emitter g2 37 7.3
4 = Collector 33 6.7
¥
16° 1
max , ey )13O e ==
A d i
c 1 2 3
b LJ'70->\1 ;%i 1.05 | @ 0 80_ | ' B
max 0.85 060 1 ; ('4 ;
X
e

7225065

\ ﬁ\pril 1991
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PZT3904

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Emitter-base voltage (open collector)
Collector current (DC)

Total power dissipation at Tamp = 25 °C*
Storage temperature range

Junction temperature

THERMAL RESISTANCE
From junction to ambient*®

CHARACTERISTICS
Tj = 25 OC unless otherwise specified

Currents at reverse biased emitter junction
Vcg=30V;-VBg=3V

Saturation voltages
Ic=10mA;Ig=1mA

Ic=50mA;Ig=5mA

DC current gain
Ic=0,1mA;Vcg=1V
Ic=1mA;Vcge=1V
Ic=10mA;Vge=1V
Ic=50mA;Vcg=1V
Ic=100mA;VCcg=1V

Collector capacitance at 100 kHz < f <1 MHz
IE=1le=0;VcB=5V

Emitter capacitance at 100 kHz <f <1 MHz
Ic=1c=0;VER=05V

Transition frequency at f = 100 MHz
Ic=10mA;VCe=20V; Tamp =25°C

Noise figure at Rg =1 k2
Ic=100 uA;VCE=5V
f=10Hzto 15,7 kHz; Tamp =25 °C

* Device mounted on an epoxy printed circuit board 40 mm x 40 mm x 1,5 mm;
mounting pad for the collector lead min. 6 cm?.

VcBOo
VCEO
VEBO
Ic
Ptot
Tstg
Tj

Rth j-a

ICEX
—IBEX

VCEsat
VBEsat

VCEsat
VBEsat

hFE
hFE

hFE

hFE
hFE

Ce
Ce

fr

max. 60
max. 40
max. 6
max. 200
max. 1,5
—65 to +150
max. 150
= 83,3
< 50
= 50
< 200
650 to 850

& 300
L 950
> 40
> 70
B 100
< 300
> 60
> 30
< 4,0
< 8,0
> 300
& 5,0

<

mA

oC
oC

K/W

nA
nA

mV
mV

mV
mV

pF
pF

MHz

dB
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Silicon planar epitaxial transistor PZT3904
h-parameters (common emitter)
Ic=1mA;VCce=10V;f=1kHz; Tamp =25 °C
Input impedance hie 1to 10 kQ
Reverse voltage transfer ratio hre 0,5 to 8x10*
Small-signal current gain hfe 100 to 400
Output admittance hoe 1t040 uS
Switching times
Turn-on time (see Figs 2 and 3) when switched from
—VBEoff =056V tolcon=10mA;IBon =1 mA
Delay time tg < 35 ns
Rise time tr < 35 ns
Vi
(V)
+10,6 7 \

0
—05 .j N
ty tp 7274965

/ 7274966.1

Fig. 2 Input waveform; tr <1 ns; tp = 300 ns; Fig. 3 Delay and rise time test circuit; total
5 =0,02. shunt capacitance of test jig and connectors
Cs <4 pF; scope impedance = 10 MS2.

Turn-off time (see Figs 4 and 5)
Icon =10 mA; IBon = —IBoff =1 mMA

Storage time tg < 200 ns
Fall time tf < 50 ns
V; +3V
(V)
+10,9 —pm————
VO
0 i
-9,1
7274968.1
. tp_. ty |-—oo 7274967
Fig. 4 Input waveform;tf <1 ns; Fig. 5 Storage and rall time test circuit; total
M0us<tp < 500 us; 8 =0,02. shunt capacitance of test jig and connectors

Cs < 4 pF; scope impedance = 10 MS2.

w (April 1991 1341






J L PZT3906

SILICON PLANAR EPITAXIAL TRANSISTOR

PNP transistor in a microminiature SMD envelope (SOT-223). Designed primarily for high-speed,
saturated switching applications in industrial service.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) —Veo  max. 40 V
Collector-emitter voltage (open base) —VCEQ max. 40 V
Collector current (DC) —lc max. 200 mA
Total power dissipation at Tamp = 25 °C Ptot max. 15 W
Junction temperature Tj max. 150 °C
DC current gain
0
—lc=10mA; -Vcg=1V hFE z ;08
Transition frequency at f = 100 MHz
—lc=10mA; -Vcg =20V fr > 250 MHz
Storage time
—lcon =10 mA; —IBon = IBoff = 1 MA tg < 225 ns
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-223
6.7
0.32 6.3
£.24 B
I 2877 =2 @A
Pinning 4 A
1 = Base Al
2 = Collector ~
3 = Emitter 0.10 T
4 = Collector 0.02 397 7.3
33 8.7
16° l
max K )130 " —_—
A 4
& 1 2 l 3
1.70 \,r‘n%i 1.05 3l 080 '
b “max 0857 0.60 l ({01 @8]
(4x)
m 7225065

w (April 1991 1343



PZT3906

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-base voltage (open emitter) —-V(CBO max. 40
Collector-emitter voltage (open base) —-VCEO max. 40
Emitter-base voltage (open collector) —VEBO max. 5
Collector current (DC) —lc max. 200
Total power dissipation at Tamp = 25 °C* Ptot max. 1,56
Storage temperature range Tstg —65 to +150
Junction temperature Tj max. 150

THERMAL RESISTANCE
From junction to ambient* Rth j-a = 83,3

CHARACTERISTICS
Tj = 25 OC unless otherwise specified

Currents at reverse biased emitter junction

o = : s —ICEX = 50
Vce=30V;+VBg=3V HEEX < 50
Saturation voltages
~Ig=10 mAg—IB =1mA ~VCEsat % =
' —VBEsat 650 to 850
~Ig =50 mA; ~Ig =5 mA jg‘ésa: ° o
sa
DC current gain
—lc=0,1mA; =VCcg=1V hEg > 60
—lc=1mA;-VCe=1V hFE > 80
B ) N > 100
—Ic=10mA; =VCg =1V hFE & 300
—lg=50mA; -Vcg=1V hrg > 60
—lc=100mA; -Vcg=1V hrg = 30
Collector capacitance at 100 kHz <f <1 MHz
lge=1lg=0;-Vcp=5V Ce = 45
Emitter capacitance at 100 kHz <f <1 MHz
Ic=1c=0;,-VEg=05V Ce < 10
Trensition frequency at f = 100 MHz
—lg=10mA; —-VCg=20V; Tagmp =25 °C fr b 250
Noise figure at Rg = 1 k2
—lc =100 pA; —-VCg=5V
f=10Hz to 15,7 kHz; Tagmp = 25 °C F < 4.0

* Device mounted on an epoxy printed circuit board 40 mm x 40 mm x 1,5 mm;
mounting pad for the collector lead min. 6 cm?.

mA

oC
oC

K/W

nA
nA

mV
mV

mV
mV

pF
pF

MHz

dB
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Silicon planar epitaxial transistor

PZT3906

h-parameters (common emitter)
—=lc=1mA; -Vcg=10V;f=1kHz; Tamp =25°C
Input impedance
Reverse voltage transfer ratio
Small-signal current gain
Output admittance

Switching times

Turn-on time (see Figs 2 and 3) when switched from
+VBEoff = 0,6 V to —Icon = 10 mA; —IBon = 1 mA

Delay time

Rise time
Vi
(V)
+o,g g——
—106 N
—lt, tp e T 7274969

Fig. 2 Input waveform; ty <1 ns; tp = 300 ns;
§=0,02.

Turn-off time (see Figs 4 and 5)
—ICon =10 mA; —IBon = IBoff = 1 MA
Storage time

Fall time

Vi
()

+9.1 7

—-109 —[
- _(p tf |—o 727497

Fig. 4 Input waveform; tf <1 ns;
10 ps <tp <500 ps; 6 =0,02.

td

21012 k&2
0,1 to 10x10*
100 to 400
3to 60 uS
< 35 ns
< 3b ns
-3V
275Q

I

1
oty

I

]

il

4 7274970.1

Fig. 3 Delay and rise time test circuit; total
shunt capacitance of test jig and connectors
Cs <4 pF; scope impedance = 10 MS2.

= 225 ns
< 75 ns
=Y

7 72749721

Fig. 5 Storage and fall time test circuit; total
shunt capacitance of test jig and connectors
Cg < 4 pF; scope impedance = 10 MS2.

April 1991
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Philips Components

Data sheet

status Preliminary specification

date of issue | April 1991

DESCRIPTION

NPN transistors in a microminiature
plastic envelope intended for
surface mounted (SMD)
applications.They are primarily
intended for use in telephony and
professional communication
equipment.

PINNING - SOT223

PIN DESCRIPTION
1 base
2 collector
3 emitter
4 collector

PZTAO05/PZTA06

Silicon epitaxial transistors

QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS | MIN. | MAX. | UNIT
Vero collector-base voltage open emitter
PZTA05 - 60 \'
PZTA06 - 80 )
Veeo collector-emitter voltage | open base
PZTA05 - 60 \
PZTA06 - 80 \
Veso emitter-base voltage open collector |- 4 \
le collector current DC value = 500 |[mA
Pt total power dissipation | Tamp=25°C |- 1.5 W
hre DC current gain lc=100mA; |50 -
Vee=1V
fr transition frequency lc =10 mA; 100 |- MHz
Vee=2V,
=100 MHz
Vee sat collector-emitter lc=100mA; |- 025 |V
saturation voltage
lg=10 mA
PIN CONFIGURATION
4
Cc
b
MBBO12 e
1 L2 3
Top view MeBao2
Fig.1 Simplified outline and symbol.
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Philips Components Preliminary specification

Silicon epitaxial transistors PZTA05/PZTA06

LIMITING VALUES

In accordance with the Absolute Maximum System (IEC 134)

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veso collector-base voltage open emitter
PZTA05 - 60 \Y
PZTA06 - 80 \
Veeo collector-emitter voltage open base
PZTA05 = 60 v
PZTA06 = 80 \
Veso emitter-base voltage open collector - 4 \"
lc collector current DC value - 500 mA
Pis total power dissipation T =125 °C - 1.5 W
note 1
Tay storage temperature range -65 150 °C
i junction storage - 150 °C
Note

1. Mounted on a ceramic substrate: area = 10 x 8 mm; thickness = 0.7 mm.

THERMAL RESISTANCE

SYMBOL PARAMETER CONDITIONS NOM. UNIT
Rin j-a from junction to ambient on PCB 83.3 KW
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Philips Components Preliminary specification

Silicon epitaxial transistors PZTAO05/PZTA06

CHARACTERISTICS

Tame = 25 °C unless otherwise specified

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vriceo collector-emitter breakdown lo=1mA;
voltage lg=0;
t, =300 ps;
§=0.02
PZTA05 60 - \%
PZTA06 80 - \
Vereso emitter-base breakdown voltage |Ic=0; 4 - \Y
le =100 pA
lceo collector cut-off current Vee=60 V; - 0.1 HA
=0
lego collector cut-off current le=
Vca =60V = 0.1 pA
Vca =80V = 0.1 p.A
Vee sat collector-emitter saturation lc =100 mA,; - 0.25 \'
voltage lg=10 mA
Vag(on) base-emitter on voltage lc =100 mA - 1.2 \
Vee=1V
Nee DC current gain Vee=1V,;
lo = 10 mA; |50 -
lc =100 mA 50 -
fr transition frequency Vee=2V; 100 - MHz
lc =10 mA;
f=100 MHz
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PZTA13

PZTA14
SMALL-SIGNAL DARLINGTON TRANSISTORS
NPN small-signal Darlington transistors in a microminiature SMD envelope (SOT-223).
Designed primarily for preamplifier input applications requiring high input impedance.
PNP complement is the PZTA63/64.
QUICK REFERENCE DATA
Collector-emitter voltage
VB =0 VCES max 30 V
Collector current (DC) Ic max. 300 mA
Total power dissipation
up to Tamp = 25 °C Ptot max. 1,5 W
Junction temperature T max. 150 °C
DC current gain
Ic=10mA;Vcg=5V PZTA13 hgg min. 5000
PZTA14 hrg min. 10 000
Transition frequency at f = 100 MHz
Ic=10mA;Vcg =5V fr min. 125 MHz
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-223
6.:7;
0.32 6.
0.24 I <7 [B]
‘//‘ 29 =[o2®]A]
Pinning 3
1= Base
2 = Collector .
3 = Emitter 0.10 T
4 = Collector 0.02 37 73
33 6.7
16°
max k ) 130 = l
* 1
1 2 |3
b c 10° ' '
1.70 \, 1.05 0.80
L‘max+ ™ 085 - 23 0.60 I E
X
TR1 -——' 7225065
TR2

| ﬁpril 1991
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PZTA13
PZTA14

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-base voltage (open emitter)
Collector-emitter voltage

VBg=0
Emitter-base voltage (open collector)
Collector current (DC)

Total power dissipation
up to Tamb =25 0C*

Storage temperature range
Junction temperature

THERMAL RESISTANCE

From junction to ambient*

CHARACTERISTICS
Tj =25 9C unless otherwise specified

Collector-emitter breakdown voltage

Ic =100 A
Emitter-base cut-off current
VBE=10V
Collector-base cut-off current
Veg =30V
DC current gain
Ic=10mA;Vcg=5V PZTA13
PZTA14
Ic=100 mA; VCE=5V PZTA13
PZTA14

Collector-emitter saturation voltage
Ic=100 mA; Ig =0,1 mA
Base-emitter ON-voltage
Ic=100 mA; VCg=5V
Transition frequency at f = 100 MHz
Ic=10mA; VCE=5V

* Device mounted on an epoxy printed circuit board 40 mm x 40 mm x 1,5 mm;

mounting pad for the collector lead min. 6 cm?.

VcBo

VCES
VEBO
Ic

Ptot

Tstg
Tj

Rth j-a

V(BR)CES
IEBO
IcBO

hFE

hFE

hFE

hre
VCEsat

VBE(on)

Li g

max. 30
max. 30
max. 10
max. 300
max. 1,6
—65 to +150
max. 150
83,3

min. 30
max. 0,1
max. 0,1
min. 5000
min. 10 000
min. 10 000
min. 20 000
max. 15
max. 2,0
min. 125

mA

oC
oC

K/W

MA

uA

MHz
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PZTA42
PZTA43

SILICON EPITAXIAL TRANSISTORS

NPN transistors in a microminiature SMD envelope (SOT-223).
They are primarily intended for use in telephony and professional communication equipment.

QUICK REFERENCE DATA

PZTA42 | PZTA43
Collector-base voltage (open emitter) VecBO max. 300 200 V
Collector-emitter voltage (open base) VCEO max. 300 200 V
Emitter-base voltage (open collector) VEBO max. 6 V.
Collector current (DC) le max. 500 mA
Total power dissipation up to Tamp =25 °C  Piot max. 1,5 w
Junction temperature Tj max. 150 ¢
DC current gain
Ic=10mA;Vcg=10V hge > 40
Transition frequency at f = 35 MHz
Ilc=10mA; Vcg =20V fr > 50 MHz
Feedback capacitance at f = 1 MHz
lg=0; Ve =20V Cre < 3 4 pF
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-223
6.7
0.32 6.3
024 S <
I~ 20" =02 @[]
4
Pinning -1«0'10 T
" %oz 8.7 7.3
1 = Base 3.3 6.7
2 = Collector i :
3 = Emitter r]nﬁx\ )130 — l
4 = Collector } y
L1 M2 3
' . ]
c 1.70 \,100 1.05 0.80
170, [l max 105 I«EJ 080 |§|
4x)
b ' @J ' 7225065
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PZTA42
PZTA43

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Emitter-base voltage (open collector)
Collector current (DC)

Total power dissipation*
up to Tamp = 25 °C

Storage temperature range

Junction temperature

THERMAL CHARACTERISTICS

Thermal resistance
from junction to ambient*

CHARACTERISTICS

Tamb = 25 ©C unless otherwise specified

Collector-emitter breakdown voltage* *
Ilc=1mA;Ig=0

Collector-base breakdown voltage
Ic=100 uA; Ig=0

Emitter-base breakdown voltage
Il =100 uA; Ic=0

Collector cut-off current
lg=0;Vcg =200V
Ig=0;Vcg =160V

Emitter cut-off current
Ic=0;VRg=6V
Ic=0;VRg =4V

Feedback capacitance at f = 1 MHz
Ig=0;Veg=20V

VcBo
VCcEo
VEBO
Ic

Piot

Tstg

Tj

Rthj-a

V(BR)CEO
V(BR)CBO

V(BR)EBO

IcBO

lEBO

Cre

max.
max.
max.

max.

max.

max.

AWAN

* Device mounted on an epoxy printed circuit board 40 mm x 40 mm x 1,5 mm;
mounting pad for the collector lead min. 6 cm?.

** Pulse test conditions tp= 300 us; 6§ = 0,02.

PZTA42 | PZTA43
300 200 V
300 200 V

6 \"
500 mA
1.5 W
—65 to +150 %
150 oc
83,3 K/W

PZTA42 PZTA43
300 200 V
300 200 V

6 6 V
0,1 - MA
- 0,1 wpA
0,1 —  uA
— 0,1 wA

3 4 pF
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Silicon epitaxial transistors

PZTA42

PZTA43
ti It
B oo < o5 Y
' VBEsat < 0,9 v
DC current gain
Ic= 1TmA;VCe=10V > 25
Ic=10mA;Vcg=10V hrg > 40
Ic=30mA;Vcg=10V > 40
Transition frequency at f = 100 MHz
Ic=10mA;Vce=20V T > 50 MHz
7292780
140
hre
100
60
\
N
20
0,1 1 10 100 I Jrikl 1000

Fig.2 T;=250C; VCE = 20 V; typical values.
J

W (April 1991
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PZTA55/PZTA56

Silicon epitaxial transistors

DESCRIPTION QUICK REFERENCE DATA
PNP transistors in a microminiature SYMBOL PARAMETER CONDITIONS | MIN. | MAX. | UNIT
plastic envelope intended for Vego collector-base voltage | open emitter
surface mounted (SMD) PZTA55 = 60 Y,
applications.They are primarily PZTA56 = 80 Vv
intended for use in telephony and - collector-emitter voltage | open base
professional communication PZTA55 _ 60 Vv
equipment. PZTA56 = 80 Vv
-Veso emitter-base voltage open collector | - 4 \
RINNING = BOT223 -le collector current DC value - 500 |[mA
PIN DESCRIPTION Puot total power dissipation | Tamp=25°C |- 15 (W
i base hee DC current gain -lc =100 mA; |50 -
2 collector Vee=1V
3 emitter fr transition frequency -lc =100 mA; |50 - MHz
4 collector Vee=1V;
f=100 MHz
Ve sat collector-emitter -lc=100 mA; |- 025 |V
saturation voltage lg=10 mA

PIN CONFIGURATION

Top view

1 e 3

MSB002

MBB018

Fig.1 Simplified outline and symbol.
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Philips Components Preliminary specification

Silicon epitaxial transistors PZTA55/PZTA56
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
-Veso collector-base voltage open emitter
PZTAS55 - 60 \%
PZTA56 - 80 \i
-Veeo collector-emitter voltage open base
PZTA55 - 60 \%
PZTA56 - 80 \
-Veso emitter-base voltage open collector - 4 \"
-le collector current DC value - 500 mA
Pt total power dissipation Tari=25 °C - 1:5 W
note 1
Taig storage temperature range -65 150 °C
T junction storage - 150 °C
Note

1. Mounted on a ceramic substrate: area = 10 x 8 mm; thickness = 0.7 mm.

THERMAL RESISTANCE

SYMBOL PARAMETER CONDITIONS NOM. UNIT
R ja from junction to ambient on PCB 83.3 K/W
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Philips Components Preliminary specification

Silicon epitaxial transistors PZTA55/PZTA56

CHARACTERISTICS

T.me = 25 °C unless otherwise specified

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT

-Vsriceo collector-emitter breakdown voltage -lo=1mA;
lg=0;
t, =300 ps;
§=0.02

PZTA55 60 - \Y
PZTA56 80 - v

-V grieso emitter-base breakdown voltage “le = 0; 4 - \
le =100 pA

-lceo collector cut-off current -Vee=60V, - 0.1 LA
IB = 0

-leo collector cut-off current le=0
-Veg =60 V; - 0.1 pA
-Veg =80V - 0.1 HA

“Vee eat collector-emitter saturation voltage -lc =100 mA; - 0.25 v
-lg=10mA

-V (on) base-emitter on voltage -lc = 100 mA, - 1.2 "
Vee=1V

hre DC current gain Vee=1V;
-lc =10 mA; 50 =
-lc =100 mA 50 -

fr transition frequency Vee=1V; 50 - MHz
-lc = 100 mA;
f=100 MHz
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PZTAG63

PZTA64
SMALL -SIGNAL DARLINGTON TRANSISTORS
PNP small-signal Darlington transistors in a microminiature SMD envelope (SOT-223).
Designed primarily for preamplifier input applications requiring high input impedance.
NPN complement is the PZTA13/14.
QUICK REFERENCE DATA
Collector-emitter voltage
VBe =0 =VCES max 30 V
Collector current (DC) -lg max 500 mA
Total power dissipation
up to Tamp = 25 °C Piot max 1,6 W
Junction temperature Tj max 150 °C
DC current gain
—lgc=10mA; -Vcg=5V PZTAG3 hrg min 5000
PZTA64 hFe min. 10 000
Transition frequency at f = 100 MHz
—lc=10mA; -Vcg =50V T min. 125 MHz
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-223
6.7
0.32 6.3
024 s .
/ /\ 2.9 ‘ =[o2®@][A]
Pinning
4
A
1= Base
2 = Collector
3 = Emitter 0.10 T
4 = Collector 0.02 37 1.3
33 6.7
¥
16°
max - /‘130 == l
A f
" . 1 2 |[i]3
(P ERETRl
1.70_|\. 10 1.05 0.80
TRI S . T g ‘“"l 0.60 " @f01 @8]
TR2 &l (4x)
' Iﬂl 7225065

W (April 1991
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PZTAB3

PZTA64
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter) -VcBO max. 30 Vv
Collector-emitter voltage

VB =0 —VCES max. 30 V
Emitter-base voltage (open collector) —-VEBO max. 10V
Collector current (DC) -Ic max. 500 mA
Total power dissipation

up to Tamp = 25 °C* Ptot max. 1,5W
Storage temperature range Tstg —65 to +150 °C
Junction temperature Tj max. 150 ©C

THERMAL RESISTANCE
From junction to ambient* Rth j-a = 83,3 K/W

CHARACTERISTICS
Tj = 25 OC unless otherwise specified
Collector-emitter breakdown voltage

—Ic =100 pA —V(BR)CES min. 30 V
Emitter-base cut-off current
-VBg=10V —lEBO max. 0,1 wA
Collector-base cut-off current
—Vecg=30V -IcBO max. 0,1 pA
DC current gain
—=lc=10mA; —=Vcg =5V PZTA63 hrg min. 5000
PZTA64 heg min. 10 000
—lc=100mA; —-Vcg=5V PZTA63 hrg min. 10 000
PZTA64 hrg min. 20 000
Collector-emitter saturation voltage
—lc=100mA; —Ig=0,1 mA —V(CEsat max. 16 V
Base-emitter ON-voltage
—lc=100mA; -VCcg=5V —VBE(on) max. 20V
Transition frequency at f = 100 MHz
—lc=10mA; =VCg=50V; Tamp = 25 °C fr min. 125 MHz

* Device mounted on an epoxy printed circuit board 40 mm x 40 mm x 1,5 mm;
mounting pad for the collector lead min. 6 cm?2.
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PZTA92
PZTA93

PNP transistors in a microminiature SMD envelope (SOT-223).
They are primarily intended for use in telephony and professional communication equipment.

QUICK REFERENCE DATA

SILICON EPITAXIAL TRANSISTORS

PZTA92 | PZTA93

Collector-base voltage (open emitter) -VeBO max. 300 200 \
Collector-emitter voltage (open base) —VCEO max. 300 200 Vv
Emitter-base voltage (open collector) —-VEBO max. 5 Vv
Collector current (DC) —lc max. 500 mA
Total power dissipation up to Tamp = 25 °C Ptot max. 1,5 w
DC current gain
—lc=10mA; -Vcg =10V hre min 40
Transition frequency at f = 100 MHz
—lc=10mA; -Vgg =20V fr min. 50 MHz
Collector-base capacitance at f = 1 MHz
lg=0;-Vcg=20V Ceb max. 6 8 pF
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-223
6.7
0.32 6.3
_0.24 31
I 207 =Pz @]
Pinning 4
1= Base
2 = Collector ™
3 = Emitter 882 T
4 = Collector ’ 37 73
33 67
¥
16° l
m6.=1x e %130 : =
Y T T
: : T
o :
b 1.70 h,m 1.05 0.80
270, [\ max 108 3| 080, \ SEon
(4x)
e ! @ ' 7225065

w F‘\pril 1991
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PZTA92
PZTA93

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Emitter-base voltage (open collector)
Collector current (DC)
Total power dissipation *

up to Tamp =25 °C
Storage temperature range
Junction temperature

THERMAL CHARACTERISTICS

Thermal resistance
from junction to ambient*

CHARACTERISTICS

Tamb = 25 ©C unless otherwise specified

Collector-emitter breakdown voltage
—Ilc=1mA;Ig=0
Collector-base breakdown voltage
—Ic=100pA; IE=0
Collector cut-off current
—VcB=200V; IE=0
—Vep=160V; =0
Emitter-base breakdown voltage
—lg=100 uA; Ic=0
Emitter cut-off current
Ilc=0;, -VBe=3V
Collector-base capacitance
at f=1MHz;
IE=0;-Vcg=20V
Saturation voltages
—lc=20mA; —Ig =2 mA
—lc=20mA; —Ig =2 mA
DC current gain**
=lc=1mA; -Vcg=10V
—lc=10mA; -Vcg =10V
—lg=30mA; -Vgg =10V

-VecBO

—Vceo
-VEBO

_|C

Ptot

Tstg
i

Rth j-a

—V(BR)CEO

—V(BR)CBO

—IcBO

—V(BR)EBO

—IEBO

Ccb

—VCEsat
—VBEsat

hFE
hFE
hFE

max.
max.
max.

max.

max.

max.

min.

min.

max.
max.

min.

max.

max.

max.
max.

min.
min.
min.

PZTA92 | PZTA93
300 200 V
300 200 V

5 \
500 mA
1.5 W
—65 to +150 oC
150 oC
83,3 K/W

PZTA92 PZTA93
300 200 V
300 200 V
0,25 — WA
- 0,25 uA

5 \%

0,1 HA

6 8 pF

0,5 \

0,9 \
25
40
25

* Device mounted on an epoxy printed circuit board 40 mm x 40 mm x 1,5 mm;
mounting pad for the collector lead min. 6 mm?.
** Pulse test conditions: tp= 300 us; duty cycle <2%.

1364

April 1991\ (



Philips Components

Data sheet

status Product specification

date of issue | April 1991

FEATURES

¢ Direct interface to C-MOS, TTL,
etc.

e High-speed switching

* No secondary breakdown.

DESCRIPTION

N-channel enhancement mode
vertical D-MOS transistor in a
SOT23 envelope. It is designed for
use as a Surface Mounted Device
(SMD) in thin and thick-film circuits,
with applications in relay, high-speed
and line transformer drivers.

PINNING - SOT23

PIN DESCRIPTION
gate
2 source
3 drain

2N7002

N-channel vertical D-MOS transistor

QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS | MAX. | UNIT

Vs drain-source voltage 60 \

I drain current DC value 180 mA

Roston) drain-source Ip =500 mA 5 Q
on-resistance Ves=10V

Vasgn gate-source threshold lp=1mA 3 \
voltage Vas = Vos

PIN CONFIGURATION

MSB003 S
Top view MBBO73-1 S

Fig.1 Simplified outline and symbol.

1365



Philips Components Product specification

N-chgnnel vertical D-MOS 2N7002
transistor

LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Vos drain-source voltage - 60 \
+Vaso gate-source voltage open drain = 40 \
Iy drain current DC value - 180 mA
Iom drain current peak value = 800 mA
Pit total power dissipation Tams=25°C
(note 1) - 300 mwW
(note 2) - 250 mwW
Tag storage temperature range —-65 150 °C
T junction temperature - 150 °C
Notes

1. Mounted on a ceramic substrate measuring 10 x 8 x 0.7 mm.
2. Mounted on a printed circuit board.

THERMAL RESISTANCE
SYMBOL PARAMETER CONDITIONS | VALUE | UNIT
R ja from junction to ambient note 1 430 K/wW
note 2 500 K/W
Notes

1. Mounted on a ceramic substrate measuring 10 x 8 x 0.7 mm.
2. Mounted on a printed circuit board.
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Philips Components Product specification

N-channel vertical D-MOS

: 2N7002
transistor
CHARACTERISTICS
T, = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX.| UNIT
Veross drain-source breakdown voltage Ip=10 pA 60 90 - Vv
Ves=0
loss drain-source leakage current Vps =48V - - 1 HA
Ves =0
tlass gate-source leakage current Vps=0 - - 10 nA
Ve =18V
Vasqn gate-source threshold voltage Ipb=1mA 08 |- 3 Vv
Vas = Vos
Ros(on) drain-source on-resistance Ip =500 mA - 25 |5 Q
Vgg=10V
Ilp =75 mA - - 53 |Q
Vgs=45V
1Yl transfer admittance Ip =200 mA 100 |200 |- mS
Vps=10V
Cs input capacitance Vpg=10V - 25 40 pF
Vgs=0
f=1MHz
Cs output capacitance Vps=10V - 22 30 pF
Ves =0
f=1MHz
Cis feedback capacitance Vps=10V - 6 10 pF
Ves =0
f=1MHz
Switching times (see Figs 2 and 3)
ts turn-on time Ip =200 mA - - 10 ns
Vpp =50V
Vgs=0to 10V
t turn-off time Ip =200 mA - - 15 ns
Vpp =50V
Vgg=0to 10V
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Philips Components Product specification

N-cha_mnel vertical D-MOS 2N7002
transistor

Vpp =50V

INPUT

OUTPUT

0

y
[

7 7 7288773.1 —l ton le— — toff

7288775

Fig.2 Switching time test circuit. Fig.3 Input and output waveforms.

MLA223 MCB707

300
5 ;
D

Piot A, (mA)

i \ \ 1200
200 \

1600 —

%

\<1 Vgs = 10V 6V
800 F

100 \ / / 5V
\ 400 4
\\ 4V
3V
0 0
0 100 200 0 4 8 12 16
Tamp (°C) Vps (V)

(1) On ceramic substrate.
(2) On printed circuit board.

Fig.4 Power derating curve.
Fig.5 Typical output characteristics; T; = 25 °C.
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N-channel vertical D-MOS

4 2N7002
transistor
1600 MCB705 20 MCB709
Ip Rps(on)
(mA) ()
16
1200 Ves =3V
12
800
5 4 4V
# o
400
// # 10 V_
8 / "
0 4 8 12 1 10 102 103 104
Vgs (V) Ip (mA)
Fig.® Typical transfer characteristic; Vo = 10 V; Fig.7 Typical on-resistance as a function of
T,=25°C. drain current; T, = 25 °C.
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Fig.8 Typical capacitances as a function of
drain-source voltage; Vs = 0; f = 1 MHz;
T,=25°C.
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N-channel vertical D-MOS

: 2N7002
transistor
MCB703 MCB702
2.4 1.2
k k
2.0 1.1
(1) \‘
1.6 A 4) 1.0
L
/ \\\
1.2 / 0.9 \\
\\
0.8 (2) ] 0.8 \\
=
0.4 I 0.7
-50 0 50 100 150 -50 0 50 0 150
Tj (°C) Tj (°¢)
(1) Ip =500 mA; Vgg =10 V.
(2) Ip=75mA; Vgg=4.5V.
Fig.10 Temperature coefficient of gate-source
ig. ici in- Vesum at T
Fig.9 Temperature ’:oefflc;v.;rj’t_.of drain-source threshold voltage; k = v Gs“zt e typical
on-resistance; k= 5—2222——L— typical Rp oy ah
Rpsiom @t 25 °C Vase at 1 mA.
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N-channel vertical D-MOS

5 2N7002
transistor
PACKAGE OUTLINE
3.0
2.8
0.150
0.090
N — -—
~ 3%~ N [(Eo2@kls]
L2 o1y
w4 b |
= |l 01 ? i f
r?\%x max | 1L 25
1.2 max
I 10° !
Q f max
30
1.1 \/ 0 ! }
~“max " 30° 0"‘8-0.1_’ ﬂﬂ 72968851

max
TOP VIEW

Dimensions in mm.
Marking code: 2N7002 = 702.

Fig.11 SOT23.
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Envelopes for surface mounted devices

ENVELOPES

MECHANICAL DATA

(European projection)

SOT-23
0.150
- 075 4_\9'090
0.60 //‘\
—
f111%:( max
\ 100
i = 7 max
-
max  30°
max
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A =lo2@]a 8]

= j
1.4 2.5
1.2 max
i

E 7296885.1

EEOIEC] 035
< [i5)+]

~—B—

e

gl

(2x)

BOTTOM VIEW

7269230.8
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ENVELOPES Envelopes for surface mounted devices

MECHANICAL DATA Dimensions in mm

(European projection)

SOD-80
'l !
Dq=
1,6+0,1
\ 03 03
—» - = -
<«—— 3502 —
7291084 .1
SOT-143
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G
075 «//\ : A =[o2@]a[8]
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e 02 ! i f
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¢ - 1,2 max
T\ '/fr;l'Pax W ¢
N\ ) 8
BT [ U

0 0
B ogs_Q,  ous_J,

I ™ —’J 7285014.8

TOP VIEW
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Envelopes for surface mounted devices

ENVELOPES

MECHANICAL DATA
(European projection)

SOT-223

Dimensions in mm

0.32
0.24

7/\ e

1
V170
1.45
ed S
o
0.73
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31 >l
N —
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DATA HANDBOOK SYSTEM

Our Data Handbook System comprises more than 60 books with specifications on electronic
components, subassemblies and materials. It is made up of seven series of handbooks:

INTEGRATED CIRCUITS
DISCRETE SEMICONDUCTORS
DISPLAY COMPONENTS
PASSIVE COMPONENTS*
PROFESSIONAL COMPONENTS**
MAGNETIC PRODUCTS*

LIQUID CRYSTAL DISPLAYS

The contents of each series are listed on pages iii to ix.

The data handbooks contain all pertinent data available at the time of publication, and each is revised
and reissued periodically.

Where application is given it is advisory and does not form part of the product specification.
Condensed data on the preferred products of Philips Components is given in our Preferred Type Range
catalogue (issued annually).

Information on current Data Handbooks and how to obtain a subscription for future issues is
available from any of the Organizations listed on the back cover.
Product specialists are at your service and enquiries will be answered promptly.

* Will replace the Components and materials (green) series of handbooks.
** Will replace the Electron tubes (blue) series of handbooks.

ii July 1990



INTEGRATED CIRCUITS

This series of handbooks comprises:

code handbook title
1CO1 Radio, audio and associated systems
Bipolar, MOS
1C02a/b Video and associated systems
Bipolar, MOS
1C03 ICs for Telecom;
Subscriber sets, Cordless Telephones, Mobile/Cellular, Radio Pagers
1C04 HE4000B logic family
CMOS
1C05 Advanced Low-power Schottky (ALS) Logic Series
1C06 High-speed CMOS; 74HC/HCT/HCU
Logic family
1C07 Advanced CMOS logic (ACL)
Supplement
to 1C07 Advanced CMOS logic (ACL)
1C08 10/100K ECL Logic/Memory/PLD
1C09 TTL logic series
1C10 Memories
MOS, TTL, ECL
1C11 Linear Products
1C12 12C-bus compatible ICs
1C13 Programmable Logic Devices (PLD)
1C14 Microcontrollers
NMOS, CMOS
1C15 FAST TTL logic series
Supplement
to IC15 FAST TTL logic series
1C16 CMOS integrated circuits for clocks and watches
1C17 ICs for Telecom;
ISDN
1C18 Microprocessors and peripherals
IC19 Data communication products
1C20 8051-based 8-bit microcontrollers
1C23 Advanced BiCMOS interface logic

March 1991



DISCRETE SEMICONDUCTORS

This series of data handbooks comprises:

rrent new .
sk handbook title

code code
S1 SCO1 Diodes
High-voltage tripler units
S2a SC02 Power diodes
S2b SCO03 Thyristors and triacs
S3 SC04 Small-signal transistors
S4a SC05 Low-frequency power transistors and hybrid IC power modules
S4b SC06 High-voltage and switching power transistors
S5 SCo7 Small-signal field-effect transistors
S6 SC08a  RF power bipolar transistors

SC08b  RF power MOS transistors
SC09 RF power modules

S7 SC10 Surface mounted semiconductors

S8b SC12 Optocouplers

S9 SC13 PowerMOS transistors

S10 SC14 Wideband transistors and wideband hybrid IC modules
S11 SC15 Microwave transistors

S13 SC17 Semiconductor sensors

March 1991



DISPLAY COMPONENTS

This series of data handbooks comprises:

code handbook title
DCO1 Colour display components

Colour TV Picture Tubes and Assemblies

Colour Monitor Tube Assemblies
DCO02 Monochrome monitor tubes and deflection units
DCO03 Television tuners, coaxial aerial input assemblies
DC04 Loudspeakers
DCO05 Flyback transformers, mains transformers and

general-purpose FXC assemblies

]

August 1990



PASSIVE COMPONENTS

This series of data handbooks comprises:

ourrent  MeW  handbook title
code code
C14 PAO1 Electrolytic capacitors; solid and non-solid
c11 PA02 Varistors, thermistors and sensors
c12 PAO3 Potentiometers and switches
Cc7 PAO4 Variable capacitors
C22 PAO5*  Film capacitors
C15 PAO6 Ceramic capacitors
Cc9 PAQO7*  Piezoelectric quartz devices
C13 PAO8 Fixed resistors
PA11 Quartz Oscillators

* Not yet issued with the new code in this series of handbooks.

vi

March 1991



PROFESSIONAL COMPONENTS

This series of data handbooks comprises:

GiLfSRY By handbook title
code code
T3 PCO1 High-power klystrons and accessories
TS PC02*  Cathode-ray tubes
T6 PCO3*  Geiger-Miiller tubes
T9 PC04 Photo multipliers
T10 PC05 Plumbicon camera tubes and accessories
TN PC06 Circulators and Isolators
T12 PCO7 Vidicon and Newvicon camera tubes and deflection units
Ti3 PCO08 Image intensifiers
T15 PC09 Dry-reed switches
PC11 Solid state image sensors and peripherals integrated circuits
T9 PC12*  Electron multipliers

* Not yet issued with the new code in this series of handbooks.

October 1990
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MAGNETIC PRODUCTS

This series of data handbooks comprises:

current new

handbook title

code code

c4 :

C5 } MAO1  Soft Ferrites

c16 MAO2  Permanent magnet materials

Cc19 MAO03*

Piezoelectric ceramics

* Not yet issued with the new code in this series of handboeks.

viii

March 1991



LIQUID CRYSTAL DISPLAYS

Clrchy now handbook title
code code
S14 LCDO1 Liquid Crystal Displays and driver

ICs for LCDs

July 1990









Philips — a worldwide company

Argentina: PHILIPS ARGENTINA S.A., Div. Philips Components,
Vedia 3892, 1430 BUENOS AIRES, Tel.(01) 541-4261.
Australia: PHILIPS COMPONENTS PTY Ltd, 34 Waterloo Road,
NORTH RYDE NSW 2113, Tel. (02) 805 4455. Fax.(02)8054466.
Austria: OSTERREICHISCHE PHILIPS INDUSTRIE G.m.b.H.,
UB Bauelemente, Triester Str. 64, 1101 WIEN,
Tel.(0222) 60 101-820.
Belgium: N.V PHILIPS PROF. SYSTEMS — Components Div.,

80Rue Des Deux Gares, B-1070 BRUXELLES, Tel. (02)5256 111.

Brazil: PHILIPS COMPONENTS (Active Devices & LCD)

Rua do Rocia 220, SAO PAULO-SP, CEP 4552, P.O. Box 7383,
CEP 01051, Tel. (011)829-1166. Fax.(011)459-8282. PHILIPS
COMPONENTS (Passive Devices & Materials) Av. Francisco
Monteiro 702, RIBEIRAO PIRES-SP, CEP 09400,
Tel.(011)459-8211.

Canada: PHILIPS ELECTRONICS LTD., Philips Components,

601 Milner Ave., SCARBOROUGH, Ontario, M1B 1M8,
Tel.(416) 292-5161. (IC Products) PHILIPS COMPONENTS —
Signetics Canada LTD., 1 Eva Road, Suite 411, ETOBICOKE,
Ontario, M9C 4Z5, Tel.(416) 626-6676.

Chile: PHILIPS CHILENA S.A., Av. Santa Maria 0760, SANTIAGO,
Tel.(02) 7738 16.

Colombia: IPRELENSO LTDA., Carrera 21 No.56-17, BOGOTA, D.E.,
P.O. Box 77621, Tel.(01) 24976 24.

Denmark: PHILIPS COMPONENTS A/S, Prags Boulevard 80,
PB1919, DK-2300 COPENHAGEN S, Tel.01-54 1133.

Finland: PHILIPS COMPONENTS, Sinikalliontie 3,

SF-2630 ESPOO, Tel. 358-0-50261.

France: PHILIPS COMPOSANTS, 117 Quai du Président Roosevelt,
92134 ISSY-LES-MOULINEAUX Cedex, Tel. (01)40938000,
Fax.01 40938692.

Germany: PHILIPS COMPONENTS UB der Philips G.m.b.H.,
Burchardstrasse 19, D-2 HAMBURG 1, Tel. (040) 3296-0,
Fax.040 32969 12.

Greece: PHILIPS HELLENIQUE S.A., Components Division, No. 15,

25th March Street, GR 17778 TAVROS,
Tel.(01)4894 339/4894911.

Hong Kong: PHILIPS HONG KONG LTD., Components Div.,
15/F Philips Ind. Bldg., 24-28 Kung Yip St., KWAI CHUNG,
Tel.(0)-4245 121. Fax. 0 48069 60.

India: PEICO ELECTRONICS & ELECTRICALS LTD., Components
Dept., Shivsagar Estate ‘ABlock, P.O. Box 6598,
254-D Dr. Annie Besant Rd., BOMBAY — 40018,
Tel.(022)4921500-4921515. Fax.022 494 19063.

Indonesia: P.T. PHILIPS-RALIN ELECTRONICS, Components Div.,
Setiabudi |l Building, 6th Fl., Jalan H.R. Rasuna Said

(P.0. Box 223/KBY) Kuningan, JAKARTA 12910, Tel. (021) 5179 95.

Ireland: PHILIPS ELECTRONICS (IRELAND) LTD., Components
Division, Newstead, Clonskeagh, DUBLIN 14, Tel.(01) 6933 55.

Italy: PHILIPS S.p.A., Philips Components, Piazza IV Novembre 3,
1-20124 MILANO, Tel. (02)6752.1, Fax.02 67522642.

Japan: PHILIPS JAPAN LTD., Components Division,

Philips Bldg 13-37, Kohnan 2-chome, Minato-ku, TOKYO 108,
Tel.(03)813-3740-56028. Fax.03 81337400570.

Korea (Republic of): PHILIPS ELECTRONICS (KOREA) LTD.
Components Division, Philips House, 260-199 Itaewon-dong,
Yongsan-ku, SEOUL, Tel.(02) 794-5011.

Malaysia: PHILIPS MALAYSIA SDN BHD, Components Div.,

3 Jalan SS15/2A SUBANG, 47500 PETALING JAYA,
Tel.(03)7345511.

Mexico: PHILIPS COMPONENTS, Paseo Triunfo de la Republica,
No 215 Local 5, Cd Juarez CHI HUA HUA 32340 MEXICO
Tel.(16) 18-67-01/02.

Netherlands: PHILIPS NEDERLAND B.V., Marktgroep Philips
Components, Postbus 90050, 5600 PB EINDHOVEN,
Tel.(040) 7837 49.

New Zealand: PHILIPSNEWZEALAND LTD., Components Division,
110 Mt. Eden Road, C.P.O. Box 1041, AUCKLAND, Tel. (09) 605-914.

Norway: NORSK A/S PHILIPS, Philips Components, Box 1,
Manglerud 0612, OSLO, Tel.(02) 74 10 10.

Pakistan: PHILIPS ELECTRICAL CO. OF PAKISTAN LTD.,

Philips Markaz, M.A. Jinnah Rd., KARACHI-3, Tel.(021) 7257 72.

Peru: CADESA, Carretera Central 6.500, LIMA 3, Apartado 5612,
Tel.51-14-350059.

Philippines: PHILIPS ELECTRICAL LAMPS INC. Components Div.,
106 Valero St. Salcedo Village, P.O. Box 911, MAKATI,

Metro MANILA, Tel. (63-2) 810-0161. Fax.632 817 3474.

Portugal: PHILIPS PORTUGUESA S.A.R.L., Av. Eng. Duarte
Pacheco 6, 1009 LISBOA Codex, Tel.(019)6831 21.

Singapore: PHILIPS SINGAPORE, PTE LTD., Components Div.,
Lorong 1, Toa Payoh, SINGAPORE 1231, Tel. 3502 000.

South Africa: S.A. PHILIPS PTY LTD., Components Division,
195-215 Main Road, JOHANNESBURG 2000, P.O. Box 7430,
Tel.(011)470-5434. Fax.(011)4705494.

Spain: PHILIPS COMPONENTS, Balmes 22, 08007 BARCELONA,
Tel.(03)301 63 12. Fax.03 3014243.

Sweden: PHILIPS COMPONENTS, A.B., Tegeluddsvagen 1, S-11584
STOCKHOLM, Tel. (0)8-7821 000.

Switzerland: PHILIPS A.G., Components Dept.,

Allmendstrasse 140-142, CH-8027 ZURICH, Tel.(01) 48822 11.

Taiwan: PHILIPS TAIWAN LTD., 581 Min Sheng East Road,

P.O. Box 22978, TAIPEI 10446, Taiwan, Tel. 886-2-509 76 66.
Fax.886 2 5005899.

Thailand: PHILIPS ELECTRICAL CO. OF THAILAND LTD., 283 Silom
Road, P.0. Box 961, BANGKOK, Tel. (02) 233-6330-9.

Turkey: TURK PHILIPSTICARETA.S., Philips Components, Talatpasa
Cad. No. 5, 80640 LEVENT/ISTANBUL, Tel.(01) 17927 70.

United Kingdom: PHILIPS COMPONENTS LTD., Mullard House,
Torrington Place, LONDON WC1E 7HD.

United States: (Colour picture tubes — Monochrome & Colour
Display Tubes) PHILIPS DISPLAY COMPONENTS COMPANY,
1600 Huron Parkway, P.O. Box 963, ANN ARBOR,

Michigan 48106, Tel. 313/996-9400. Fax. 313 7612886. (IC
Products) PHILIPS COMPONENTS — Signetics, 811 East Arques
Avenue, SUNNYVALE, CA 94088-3409, Tel. (408)991-2000.
(Passive Components, Discrete Semiconductors, Materials and
Professional Components & LCD) PHILIPS COMPONENTS,
Discrete Products Division, 2001 West Blue Heron Blvd.,

P.O. Box 10330, RIVIERA BEACH, Florida 33404,

Tel. (407)881-3200. 5

Uruguay: PHILIPS COMPONENTS, Coronel Mora 433,
MONTEVIDEQ, Tel.(02) 70-4044.

Venezuela: MAGNETICAS.A., Calle 6, Ed. Las Tres Jotas, CARACAS
1074A, App. Post. 78117, Tel.(02) 241 7509.

Zimbabwe: PHILIPS ELECTRICAL (PVT) LTD.,

62 Mutare Road, HARARE, P.O. Box 994, Tel.47211.

For all other countries apply to: Philips Components, Strategic
Accounts and International Sales, P.O. Box 218,

5600 MD EINDHOVEN, The Netherlands, Telex 35000 phtcnl,

Fax. +31-40-723753
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