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Selection guide

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

TYPE hee at
NUMBER | Veso | Veeo | e Piot atl,

VCE sat at IC/lB fT PAGE

V) | (V) | (mA) | (MW) | min, | max. | (MA) ‘(/\5; nzc;( iy (I:Ayl-r:z

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 07 500/50 200 229
BC846 65 65 100 250 220 800 2 5 0.25 |10/0.5 300 235
BC847 45 45 100 250 220 800 2 5 025 |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 0.5 500/50 130 311
BCP55A 60 60 1000 | 1500 |40 250 1580 |2 05 500/50 130 311
BCP56A 100 80 1000 |1500 |40 250 150 2 0.5 500/50 130 311
BCP&8A E 20 1000 [1500 |85 375 500 1 0.5 1000/100 |60 315
BCV27 40 30 300 250 20000 |- 100 5 1.0 100/0.1 220 329
BCVv29* 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 5 025 |10/0.5 300 353
BCV72 80 60 100 [250 200 450 2 5 025 |10/0.5 300 353
BCW31 32 32 100 (250 110 220 2 5 0.25 |[10/0.5 300 361
BCW32 32 32 100 (250 |200 450 2 5 0.25 |[10/0.5 300 361
BCW33 32 32 100 [250 420 800 2 5 0.25 |10/0.5 300 361
BCWE0A 32 32 200 250 120 220 2 5 0.35 |10/0.25 250 367
BCWe60B 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
BCW81 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 0.5 500/50 130 403
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;in Veso | Veeo |l | P re atle | ‘{;;;" at I/l t;;, PARE
v | (V) | (mA) | (MW) | min. | max. | (MA) (\7; v) | (mA) (MH;
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
PMBTA06 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 |15 [100/0.1 |125 | 1321
PXTA27* - 60 500 1000 [10000 |- 100 S 1.5 100/0.1 125 1323
PZTAO5A |60 |60 |500 |1500 (50 . 100 [1 |025 |100M0  [100 | 1347
PZTA0BA 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 0.5 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 7] 800 2 5 0.3 10/0.5 150 257
Notes

*  Typesin SOT89 package.
** Types in SOT143 package.
A Types in SOT223 package.
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RATINGS CHARACTERISTICS
NlIhYIIF;!EER Veso | Veeo | e Prot e atle Va ' Y::;" atlc/l tyf;, R
V) | (V) | (mA) [(MW)| min. | max. | (MA) (\7; ) (mA) (MHz)

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 1000 [1500 |40 250 150 |2 0.5 500/50 50 307
BCP69A - 25 1000 | 1500 |85 375 500 i) 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
BCW29 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
BCW861D 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 5 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.

** Types in SOT143 package.

A Types in SOT223 package.
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RATINGS CHARACTERISTICS
NlIhYﬂ:EER Veso | Veeo le Piot i atle Va; \:‘:Z;‘ atl/lg t;;) PAGE
V) | (V) | (mA) | (MW) | min. | max. | (MA)| G5 | )" | MA) g
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 B 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 15 100/0.1 125 1265
PMBTA64 30 30 500 250 5000 - 10 5 1.5 100/0.1 125 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
PXTAQ3* 200 200 500 1500 |40 - 10 10 0.5 20/2 50 1329
PZTA55A 60 60 500 1500 (50 - 100 1 0.25 |100/10 50 1357
PZTA56A 80 80 500 1500 |50 - 100 1 0.25 |100/10 50 1357
PZTAB63A 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.
** Typesin SOT143 package.
A Typesin SOT223 package.
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HIGH-FREQUENCY TRANSISTORS in SOT23

RATINGS CHARACTERISTICS
NlIhYn:EER Veso | Veeo | le | Puat fire atle Va ; tpr. atf t;;: t<y:; 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 ® o 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 4.5 800 900 0.33 495
BF579 20 20 25 250 |20 - 10 10 4.5 800 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/S0OT89*/SOT143*/SOT223A
RATINGS CHARACTERISTICS
NUMBER | Veso | Vero | to | Po [ latte | & | Go | | o) G | PAGE
V) | (V) | (mA) [ (mMW) | min, | max. | (MA) (\‘;)E @) | M2 | GHa) | (oF)
NPN
BF747 30 20 50 150 |40 250 |2 10 |- - 1.2 0.5 523
BFG16AA 40 25 150 |[1000 |25 - 50 5 - 1.5 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 % 20 300 (50 - 14 > - - 12 - 617
BFG35A 25 18 150 | 1000 |25 - 100 |10 |60 793.25 <+ 12 619
BFG67** 20 10 50 300 (60 100 (15 5 - - 7.5 0.5 637
BFG67X** 20 10 50 300 |60 - 15 5 ® s 7.5 0.5 637
BFG92A™ 20 16 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 . s 6 0.6 647
BFG93AX** |15 12 35 300 |40 - 30 5 . 2 6 0.6 647
BFG94A 15 12 60 700 |45 - 30 5 60 793.25 6 05 653
BFG97A 20 15 100 | 1000 |25 - 70 10 |60 793.25 5.5 1.0 665
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RATINGS CHARACTERISTICS
NJHYA;EER Veso | Veeo le Piot hre atlg Va:E ::'; atf tyf;) ts; FARE
V) | (V) | (mA) | (mMW)| min. | max. | (MA) V) | (dB) (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 - - 75 0.85 687
BFG197X** |20 10 100 |300 |40 - 50 5 - - 7.5 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 1.2 737
BFQ19* 20 15 75 500 (25 - 75 10 |- - 5.0 13 741
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 |- # - % - 3.7 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 - - - - - - 5 0.22 859
PNP

BFG31A 20 15 100 |[1000 |25 = 100 |10 |60 848.25 5 1.6 611
BFG55A 25 18 150 | 1000 |25 - 100 |10 |60 848.25 4 i 7 631
BFQ149* 20 15 75 1000 |20 - 50 10 |- - 42 1l 751
BFT92 20 15 25 200 |20 - 14 10 (60 493.25 5 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/S0T89*/S0T223A

RATINGS CHARACTERISTICS
NJ;EEER Veso | Veeo | e (:xv) hre atle va ! v?\E,)“ '] atlfl tz;/;;" at I/l PAGE
(V) | (V) |(mA) min. | max. | (MA) (\7; max. | (MA) max. (&)

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 |13 500/50 |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/ 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 (0.4 150/15 | 10/225 150/15 | 1297
PXT2222A* |75 40 600 |[1000 100 |[300 150 10 |04 150/15 | 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 (0.3 150/10 | 10/225 150/15 | 1331
PZT3904A |60 40 200 [1500 100 {300 10 1 0.3 10/1 35/200 101 1339
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RATINGS CHARACTERISTICS
TYPE h
NUMBER | Veso | Veeo | lc | Put e
(V) | (V) |(mA)| (mW) | min. | max. | (MA)

atly | 2 [Vorsa| arin, | tolr | oy p, | PAGE

0 | max | ™A | e, | O8)

PNP

BSP60A 60 |45 [500 |1500 {2000
BSP61A 80 |60 [500 |1500 {2000
BSP62A 90 (80 |500 |1500 |2000

500 (10 1.3 500/0.5 | 400/1500 | 500/0.5| 913
500 |10 1.3 500/0.5 | 400/1500 | 500/0.5| 913
500 |10 1.3 500/0.5 | 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 |45/100 150/16 | 995
BSR18A 40 40 200 |250 |100 (300 |10 1 0.4 50/5 70/300 10/ 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 05 500/50 |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 0.25 |25/2.5 |- - 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 0.4 150/15 |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 0.4 150/10 | 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 0.25 |[10/1 35/225 10/ 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 Typesin SOT223 package.
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POWER TRANSISTORS FOR SWITCHING in SOT223

RATINGS CHARACTERISTICS
NJ;:EER Vego | Vero | fe | Pt | hee | atle va 3 v‘(:‘E/)” ‘latle |atly | t, | ty |atl|atlg PAGE
V) | (V) | (A)]| (W) | min.| (A) (“;)E s (A) |(mA)|max. | max.| (A) |(mA)

NPN

BDS61 60 60 4 8 1000 |15 |3 1.6 15 |6 2 8 |1.5 |6000 421
BDS61A |80 80 4 8 1000 |15 |3 1.6 15 |6 2 8 |1.5 |6000 421
BDS61B 100 (100 |4 8 1000 (1.5 |3 1.6 15 |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 i 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 3 (1 100 451
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 0.25 |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 |15 |3 1.6 15 {6 15 |5 1.5 |6000 415
BDS60A |80 80 4 8 1000 |15 |3 1.6 15 |6 1.5 |5 1.5 | 6000 415
BDS60B 100 |100 |4 8 1000 |15 |3 1.6 1.5 |6 1.5 |5 1.5 | 6000 415
BDS60C |120 |120 |4 8 1000 |15 |3 1.6 15 |6 15 |8 1.5 | 6000 415
BDS78 100 |80 3 8 40 3 2 1.8 6 600 |1 3 2 200 433
BDS202 60 45 3 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
NJI\YII;EER Veso | Veeo | e | Pt | hee | atle \7 2 v((:\E,)" t| atle [ atly | t, | tn |atle|atly |PAGE
V) | (V) | (A) ]| (W) | min. | (A) (\7)E R (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
BDSe52 |[140 |120 |3 8 1000 |3 3 1.8 5 50 2 10 3 12 | 445
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 0.5 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 0.5 2 200 |- - - - 469
BDS950 |60 60 3 8 20 2 4 1 2 200 |- - - - 481
BDS952 |80 80 3 8 20 2 4 1 2 200 |- - - - 481
BDS954 |[100 |100 |3 8 20 2 4 1 2 200 |- - - - 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
NJHYAEEER Veso | Veeo | e Piot hre atle va t ‘r’r(:;; ' atly/lg tny PAGE
V) | (V) [(MA)|(MmW)]| min. | max. | (MA) (\7)5 V) (mA) (MHz

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 53 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 (215 |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/SOT89*/S0T223A

RATINGS CHARACTERISTICS
NJI\YlleER Veeo | Veeo | e (:"W) hre atle | at Ve \:;;;‘ atlc/lg tyf;) PAGE
(V) | (V) [(mA) min. | max. | (MA)| (V) V) (mA) (MHz

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 5156
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 0.5 50/4 70 1063
BST40* 300 (250 (1000 |1000 |40 160 |20 10 0.5 50/4 70 1063
PMBTS5551 (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
TYPE P h v f
NUMBER | Veeo | Veeo | e (m';;l) = atle | atVge "‘.:;;d atl/lg ty;). PAGE
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 15 897
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 =) 05 50/5 100 1245
PMBTA92 |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**/S0T223A
RATINGS CHARACTERISTICS
TYPE -l loss -V, ¥, | e v
PAGE
NUMBER | Vos |Vaso| o Pot nG:s (mA) $)es n;!s ; C
V) L L r(nax) i ngal ﬁnin) r(r?ax) r&la)z
* | min. | max. g - > .
BF510 20 - 30 250 (10 0.7 3 0.8 25 0.4 - 487
BF511 20 - 30 250 (10 25 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 i 0.4 - 487
BF989** 20 - 20 200 (50 2 20 2.7 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
TYPE |
NUMBER | Vos | Vaso| o Piot Z:ﬁ:; (r;s:) ”\(/{;;c.s ::':’s; (g;:') (XC) PAGE
V) | (V) | (mA) | (mW) max. | min. | max. max. | min. | max. | max.

BF9945** |20 - 50 300 (50 4 20 2.5 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 |- 577
BF998** 12 - 30 200 |50 2 18 25 21 - - 581
BFR30 25 25 10 250 (0.2 4 10 5 1 1.5 0.5 757
BFR31 25 - - - - 1 5 25 15 1.5 0.5 757
BFR101A™ | 30 30 10 200 |5 0.2 1.5 1.0 1.2 - - 815
BFR101B** |30 30 10 200 |5 1 5 25 25 - - 815
BFR200** |30 30 20 250 |.003 0.2 3.5 - 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 - 0.001 100 156 969
BSP225A (250 |20 225 [1500 | 100 - 0.001 - 100 15 - 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 Typesin SOT223 package.

April 1991 16




Philips Semiconductors

Surface mounted semiconductors

Selection guide

RATINGS CHARACTERISTICS
TYPE - loss -V IYel | C \
NUMBER Vs | Vass I Bi Gss (mA) (P)GS fs rs n PAGE
) | )|y | mW) | (0 S e | i | max. | man
BSS192* 200 |20 150 |[1000 | 100 - 0.06 - 60 15 1053
BST80" 80 20 500 |[1000 |100 - 0.01 35 300 8 1075
BST82 80 20 175 (300 |100 - 0.001 35 150 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 - 85 1195
PMBF4392 |40 40 250 |1 25 75 5 - 3.5 1195
PMBF4393 |40 40 - 250 |1 5 30 3 - 35 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 7 70 6 - 4 1211
PMBFJ176 |30 30 300 |1 2 35 4 - 4 1211
PMBFJ177 |30 30 - 300 |1 1.5 20 2.25 - 4 1211
2N7002 60 - 180 |300 |- - - - - 1365
Notes
*  Typesin SOT89 package.
** Typesin SOT143 package.
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SPECIAL TRANSISTORS IN SOT143

RATINGS CHARACTERISTICS
TYPE h V. f
NUMBER | Veso | Veeo | e Prot - atle | atVee n::; ' atlc/ly ty;:). rRGE
V) | V) |(mA) | W) | min, |max|mA)| ) | TOF | (mA) | R
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 5 0.6 100/5 300 335
BCV63 30 30 100 |250 (100 900 |2 5 0.65 100/5 200 343
NPN/PNP
BCVe5 [30 [30 [100 [2s50 [75  [soo [2 |5  [o03 1005 [100 [ 351
TRIGGER DEVICES
RATINGS CHARACTERISTICS
TYPE ENVELOPE \(/s; ( IAA) L 5 PAGE
m
max. max. (1A) WA
BRY61 SOT23 70 175 5/1 30/50 881
BRY62 SOT143 70 175 - - 887
DIODES in SOT23/SOD80*/SOT143**
RATINGS CHARACTERISTICS
s DESCRIPTION w0 il w106 9 atl. | G | PAGE
NUMBER VR MFA max. VF AF max.
m
W) [y | TS W) | may | T
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 |15 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 78 200 |4 1 100 |2 123
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RATINGS CHARACTERISTICS
NJIA';%R DESCRIPTION Vo | m':x . v, atl, mi:( | PAGE
(V) | (MA) (ns) v) (mA) (pF)

BAS35 common diode double diode 90 250 |50 1.25 400 |35 113
BAS56™* ultra-high speed switch double diode |60 200 |6 1.25 500 |2.5 131
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 i) 100 |10 165
BAT74** Schottky barrier double diode 30 200 |5 1 100 |10 157
BAV23** two diodes 200 |200 |50 2.5 200 (2.5 161
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 1.25 200 5 175
BAV101* general purpose 100 [250 |50 1.26 200 |5 175
BAV102* general purpose 150 |250 (50 1.25 200 |5 175
BAV103* general purpose 200 |250 (50 1.25 200 |5 178
BAV105* ultra high speed 60 300 |6 125 500 (2.5 183
BAW56 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 1.4 100 |1.5 1187
PMLL4148" general purpose 75 200 |4 1 10 4 1273
PMLL4150" general purpose 50 300 |6 1 200 (2.5 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

A RATINGS CHARACTERISTICS
numeer | ENVELOPE | v | |, 6, atVy| C,ratio - o PAGE
(V) | (mA) (pF) (V) | (f=1MHz2) . (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 SOD80 32 |20 |24-27 28 |min. 14 05/28  |max. 1 199
BB241 SOD80 32 (20 [25-30 28 [min. 21 05/28  |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 |28 typ. 0.2 207
BBY31 SOT23 28 |20 [16-2 28 |[typ.9.7 1/28 max. 1.2 | 209
BBY39 SOT23 3 |20 |[1-2 28 |min.76 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
numeer |ENVELOPE| TouNGE | ToLERANCE | Pw i 'F""\‘ max. sl Rl
m m m m
V) %) (mw) | (mA) | (ma) | oK | (mA)
BZD27 SOD87 7510510 |5 2300 |- s 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 5.89 106,51 |- 400 |50 . 8 . 1155
BZV81 SOD80 58910651 |- 400 |50 |- ; . 1155
BZX84 SOoT23 241075 |25 350 (250 (250 0.9 10 1161
PMLL5225B | SOD80 301075 |5 500 |- 250 | 1.1 200 1281
to
PMLL5267B
Note
1. lzpym limited by Pzay max
April 1991 20




Philips Semiconductors

Surface mounted semiconductors Selection guide

TRANSIENT SUPPRESSION DIODES

CHARACTERISTICS
TYPE NUMBER ENVELOPE A Vies - Prsu PAGE
V) V) (A) W)
BZD27 SOD87 6210430 |11310707 |13310021 1150 1125
note 1 note 1

Note

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

RECTIFIER DIODES

— RATINGS CHARACTERISTICS
NUMBER ENVELOPE IF(AV) Veam Vg lerm lesm t, Ve atle PAGE
(A) (V) (V) (A) (A) (ns) (V) (A)

BYD17D SOD87 1.5 200* 200 5.5 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 SQOD87 1.5 800* 800 5.5 20 - 1.05 1 1107
BYD17M S0D87 1.5 1000* | 1000 5.5 20 - 1.05 1 1107
BYD37D SOD87 1.5 200 200 12 20 250 1,8 1 1115
BYD37G SOD87 1.5 400 400 12 20 250 1.3 1 1115
BYD37J SOD87 1.5 600 600 12 20 250 13 1 1115
BYD37K SOD87 1.9 800 800 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 SOD87 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 SOoD87 1.85 250 250 13 25 50 1.05 1 1121
BYD77F sSOoD87 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

: VRWM'
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TEMPERATURE SENSORS
TEMPERATURE | RESISTANCE R at T,
TYPE NUMBER RANGE @) SENSO?miL;RRENT PAGE
°C note 1

KTY85-110 4010 125 1000 £ 1% 173

KTY85-120 4010125 1000 £ 2% 1173

KTY85-150 4010 125 1000 + 5% 1173
Note

1. Ty =25°C.
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Type number survey

In this alphanumeric list we present all surface mounted devices mentioned in this handbook.

TYPE NEAREST CONVENTIONAL
NUMBER PACKAGE | DEVICE TYPE TYPE(S) COMPLEMENT PAGE
BA423L SOD80 diode 89
BA682 SOD80 diode BA482 91
BA683 SOD80 diode BA483 91
BAS16 SOT23 diode BAWG62, 1N4148 93
BAS17 S0OT23 diode BA314 97
BAS19 SOT23 diode BAV19 101
BAS20 SOT23 diode BAV20 101
BAS21 SOT23 diode BAV21 101
BAS28 SOT143 2 diodes 1N4148 109
BAS29 S0T23 diode BAX12 113
BAS31 SOT23 2 diodes BAX12 113
BAS32 SOD80 diode 1N4148 115
BAS32L SOD80C diode 123
BAS35 SOT23 2 diodes BAX12 113
BAS56 SOT143 2 diodes BAV10 131
BAS85 SOD80 diode 135
BAS86 S0OD80 diode 139
BAT17 S0T23 diode BA480 143
BAT18 SOT23 diode BA482 147
BAT54 S0T23 diode BAT85 151
BAT54A SOT23 2 diodes BAT85 (double) 155
BAT54C SOT23 2 diodes BAT85 (double) 155
BAT548 SOT23 2 diodes BAT85 (double) 155
BAT74 SOT143 2 diodes BAT85 157
BAV23 SOT143 2 diodes BAV21 161
BAV70 SOT23 2 diodes BAW62, 1N4148 (double) 163
BAV74 SOT23 2 diodes 167
BAV99 SOT23 2 diodes BAWG62, 1N4148 (double) 171
BAV100 S0D80 diode BAV10 175
BAV101 S0OD80 diode BAV19 175
BAV102 SOD80 diode BAV20 175
BAV103 S0OD80 diode BAV21 175
BAV105 S0OD80 diode BAV10 183
BAWS56 S0T23 diode BAWG62, 1N4148 (double) 191
BB215 SOD80 diode BB405B 195
BB219 S0OD80 diode BB909 197
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NUMBER | PACKAGE |DEVICE TYPE NEARESTT?{gg(stNT'ONA" COMPLEMENT | PAGE
BB240 SOD80 diode 199
BB241 SOD80 diode 201
BB249 SOD80 diode 203
BB804 SOT23 diode 207
BBY31 SOT23 diode BB405 209
BBY39 SOT23 2 diodes 213
BBY40 SOT23 diode BB809 215
BBY42 S0OT23 diode 219
BBY62 SOT143 2 diodes 221
BC807 SOT23 pnp 223
BC807-16 SOT23 pnp BC327-16 BC817-16 223
BC807-25 SOT23 pnp BC327-25 BC817-25 223
BC807-40 SOT23 pnp BC327-40 BC817-40 223
BC808 SOT23 pnp 223
BC808-16 SOT23 pnp BC328-16 BC818-16 223
BC808-25 SOT23 pnp BC328-25 BC818-25 223
BC808-40 SOT23 pnp BC328-40 BC818-40 223
BC817 SOT23 npn 229
BC817-16 SOT23 npn BC337-16 BC807-16 229
BC817-25 SOT23 npn BC337-25 BC807-25 229
BC817-40 SOT23 npn BC337-40 BC807-40 229
BC818 SOT23 npn 229
BC818-16 SOT23 npn BC328-16 BC808-16 229
BC818-25 SOT23 npn BC328-25 BC808-25 229
BC818-40 SOT23 npn BC328-40 BC808-40 229
BC846 SOT23 npn 235
BC846A SOT23 npn BC546A BCB856A 235
BC846B SOT23 npn BC546B BC856B 235
BC847 SOT23 npn 235
BC847A SOT23 npn BC547A, BC107A BC857A 235
BC847B SOT23 npn BC547B, BC107B BC857B 235
BC847C SOT23 npn BC547C BC857C 235
BC848 SOT23 npn 235
BC848A SOT23 npn BC584A, BC108A BC858A 235
BC848B SOT23 npn BC5488B, BC108B BC858B 235
BC848C SOT23 npn BC548C, BC108C BC858C 235
BC849 SOT23 npn 245
BC849B SOT23 npn BC5498B, BC109B BC859B 245
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NUMBER | PACKAGE | DEVICE TYPE NEARESTT(;gg(stNT'ONA" COMPLEMENT | PAGE
BC849C SOT23 npn BC549C, BC109C BC859C 245
BC850 SOT23 npn 245
BC8508B SOT23 npn BC550B, BCY59 BC860B 245
BC850C SOT23 npn BC550C, BCY59 BC860C 245
BC856 SOT23 pnp 257
BC856A SoT23 pnp BC556A BC846A 257
BC856B8 SOT23 pnp BC556B BC846C 257
BC857 SOT23 pnp 257
BC857A SOT23 pnp BC557A, BC177A BC847A 257
BC857B SOT23 pnp BC557B, BC177B BC847B 257
BC857C SOT23 pnp BC557C BC847C 257
BC858 SOT23 pnp 257
BC858A SOT23 pnp BC558A, BC178A BC848A 257
BC858B SOT23 pnp BC558B, BC158B BC848B 257
BC858C S0T23 pnp BC558C BC848C 257
BC859 SOT23 pnp 265
BC859A SOT23 pnp BC559A, BC179A, BCY78 265
BC8598 SOT23 pnp BC5598, BCY79 BC8498B 265
BC859C SOT23 pnp BC559C, BCY79 BC849C 265
BC860 SOT23 pnp 265
BC860A SOT23 pnp BC560A, BCY79 265
BC860B SOT23 pnp BC560B, BCY79 BC850B 265
BC860C SOT23 pnp BC560C, BCY79 BC850C 265
BC868 SOT89 npn BC368, BD329 BC869 275
BC868-10 SOT89 npn 275
BC868-16 SOT89 npn 275
BC868-25 SOT89 npn 275
BC869 SOT89 pnp BC369, BD330 BC868 281
BC869-10 SOT89 pnp 281
BC869-16 SOT89 pnp 281
BC869-25 SOT89 pnp 281
BCF29 SOT23 pnp BC559A, BCY78, BC179 287
BCF30 SOT23 pnp BC5598, BCY78 BCF32 287
BCF32 SOoT23 npn BC549B, BCY58, BC109 BCF30 293
BCF33 SOT23 npn BC549C, BCY58 293
BCF70 SOT23 pnp BC560B, BCY79 299
BCF81 SOT23 npn BC550C 305
BCP51 SOT223 pnp BCP54 307
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BCP51-10 SOT223 pnp BCP54-10 307
BCP51-16 SOT223 pnp BCP54-16 307
BCP52 SOT223 pnp BCP55 307
BCP52-10 SOT223 pnp BCP55-10 307
BCP52-16 SOT223 pnp BCP55-16 307
BCP53 SOT223 pnp BCP56 307
BCP53-10 SOT223 pnp BCP56-10 307
BCP53-16 SOT223 pnp BCP56-16 307
BCP54 SOT223 npn BCP51 311
BCP54-10 SOT223 npn BCP51-10 31
BCP54-16 SOT223 npn BCP51-16 31
BCP55 SOT223 npn BCP52 311
BCP55-10 SOT223 npn BCP52-10 31
BCP55-16 SOT223 npn BCP52-16 31
BCPS56 SOT223 npn BCP53 311
BCP56-10 SOT223 npn BCP53-10 3
BCP56-16 SOT223 npn BCP53-16 31
BCP68 SOT223 npn 315
BCP69 SOT223 pnp 321
BCV26 SOT23 pnp BC516 BCV27 327
BCV27 SOT23 npn BC517 BCV26 329
BCV28 SOT89 pnp BCV29 331
BCV29 SOT89 npn BCV28 333
BCV46 SOT23 pnp BCV47 327
BCV47 SOT23 npn BCV46 329
BCV48 SOT89 pnp BCV49 331
BCV49 SOT89 npn BVC48 333
BCV61 SOT143 npn BC547 BCV62 335
BCV61A SOT143 npn 335
BCV61B SOT143 npn 335
BCV61C SOT143 npn 335
BCV62 SOT143 pnp BC557 BCV61 339
BCV62A SOT143 pnp 339
BCV62B SOT143 pnp 339
BCV62C SOT143 pnp 339
BCV63 SOT143 npn BCV64 343
BCV63B SOT143 npn 343
BCV64 SOT143 pnp BCV63 347
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BCV64B SOT143 pnp 347
BCV65 SOT143 pnp 351
BCV65B SOT143  |npn 351
BCV71 SOT23 npn BC546A BCW89 353
BCV72 SOT23 npn BC546B 353
BCW29 SOT23 pnp BC178A, BC558A BCW31 355
BCW30 SOT23 pnp BC178B, BC558B BCW32 355
BCWa31 SOT23 npn BC108A, BC548A BCW29 361
BCW32 SOT23 npn BC108B, BC5488 BCW30 361
BCW33 SOT23 npn BC108C, BC548C 361
BCW60A SOT23 npn BC548A BCW61A 367
BCW60B SOT23 npn BC5488B BCW61B 367
BCW60C SOT23 npn BC548B BCW61C 367
BCW60D SOT23 npn BC548C BCW61D 367
BCW61A SOT23 pnp BC558A BCW60A 371
BCW61B SOT23 pnp BC5588 BCW60B 371
BCW61C SOT23 pnp BC558B BCW60C 371
BCW61D SOT23 pnp BC558C BCW60D 371
BCW69 SOT23 pnp BC557A BCW71 375
BCW70 SOT23 pnp BC557B BCW72 375
BCW71 SOT23 npn BC547A BCWe69 381
BCW72 SOT23 npn BC5478 BCW70 381
BCW81 SOT23 npn BC547C 387
BCW89 SOT23 pnp BC556A BCV71 389
BCX17 SOT23 pnp BC327 BCX19 391
BCX18 SOT23 pnp BC328 BCX20 391
BCX19 SOT23 npn BC337 BCX17 395
BCX20 SOT23 npn BC338 BCX18 395
BCX51 soT89 pnp BC636, BD136 BCX54 399
BCX51-10 SOT89 pnp BCX54-10 399
BCX51-16 SOT89 pnp BCX54-16 399
BCX52 SOT89 pnp BC638, BD138 BCX55 399
BCX52-10 SoT89 pnp BCX55-10 399
BCX52-16  |SOT89 pnp BCX55-16 399
BCX53 SOT89 pnp BC640, BD140 BCX56 399
BCX53-10 SOT89 pnp BXC56-10 399
BCX53-16 SOT89 pnp BCX56-16 399
BCX54 SOT89 npn BC635, BD135 BCX51 403
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BCX54-10 SOT89 npn BCX51-10 403
BCX54-16 SOT89 npn BCX51-16 403
BCX55 SOT89 npn BC637, BD137 BCX52 403
BCX55-10 SOT89 npn BCX52-10 403
BCX55-16 SOT89 npn BCX52-16 403
BCX56 SOT89 npn BC639, BD139 BCX53 403
BCX56-10 SOT89 npn BCX53-10 403
BCX56-16 SOT89 npn BCX53-16 403
BCX70G SOT23 npn BC107A, BC547A BCX71G 407
BCX70H SOT23 npn BC107B, BC547B BCX71H 407
BCX70J SOT23 npn BC107B, BC547B BCX71J 407
BCX70K SOT23 npn BC107C, BC547C BCX71K 407
BCX71G SOT23 pnp BC177A, BC557A BCX70G 411
BCX71H SOT23 pnp BC177B, BC557B BCX70H 411
BCX71J SOT23 pnp BC177B, BC557B BCX70J 411
BCX71K SOT23 pnp BC557C BCX70K 411
BDS60 S0OT223 pnp BDS61 415
BDS60A S0T223 pnp BDS61A 415
BDS60B S0OT223 pnp BDS61B 415
BDS60C SOT223 pnp BDS61C 415
BDS61 SOT2238 npn BDS60 421
BDS61A SOT223 npn BDS60A 421
BDS61B SOT223 npn BDS60B 421
BDS61C SOT223 npn BDS60C 421
BDS77 S0T223 npn BDS78 427
BDS78 SOT223 pnp BDS77 433
BDS201 SOT223 npn BDS202 427
BDS202 S0T223 pnp BDS201 433
BDS203 S0T223 npn BDS204 427
BDS204 SOT223 pnp BDS203 433
BDS643 S0T223 npn BDS644 439
BDS644 SOT223 pnp BDS643 445
BDS645 S0OT223 npn BDS646 439
BDS646 SOT223 pnp BDS645 445
BDS647 S0T223 npn BDS648 439
BDS648 S0T223 pnp BDS647 445
BDS649 SOT223 npn BDS650 439
BDS650 S0T223 pnp BDS649 445
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BDS651 SOT223  |npn BDS652 439
BDS652 soT223  |prp BDS651 445
BDS933 SOT223  |npn BDS934 451
BDS934 SOT223  |prp BDS933 457
BDS935 sOT223  |npn BDS936 451
BDS936 s0T223  |prp BDS935 457
BDS937 SOT223  |npn BDS938 451
BDS938 soT223  |prp BDS937 457
BDS939 S0T223  |npn BDS940 451
BDS940 sOT223  |prp BDS939 457
BDS941 sOT223  |npn BDS942 451
BDS942 soT223  |prp BDS941 457
BDS943 sOT223  |npn BDS944 463
BDS944 sOT223  |prp BDS943 469
BDS945 SOT223  |npn BDS946 463
BDS946 s0T223  |prp BDS945 469
BDS947 soT223  |npn BDS948 463
BDS948 soT223  |prp BDS947 469
BDS949 sOT223  |npn BDS950 475
BDS950 SOT223  |pnp BDS949 481
BDS951 sOT223  |npn BDS952 475
BDS952 soT223  |prp BDS951 481
BDS953 SOT223  |npn BDS954 475
BDS954 soT223  |prp BDS953 481
BDS955 SOT223  |npn BDS956 475
BDS956 soT223  |prp BDS955 481
BF510 SOT23 FET BF410A 487
BF511 SOT23 FET BF4108 487
BF512 SOT23 FET BF410C 487
BF513 SOT23 FET BF410D 487
BF550 soT23 pnp BF450 493
BF569 SOT23 prp BF970 495
BF570 SOT23 npn BF370 497
BF579 SOT23 pnp BF979 501
BF620 soT8g npn BF420, BF471, BF871 BF621 505
BF621 SOT89 prp BF421, BF472, BF872 BF620 509
BF622 SOT89 npn BF422, BF469, BF869 BF623 505
BF623 SOT89 pnp BF423, BF470, BF870 BF622 509
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BF660 SOT23 pnp BF606A 513
BF720 S0T223 npn 515
BF721 SOT223 pnp 519
BF722 S0T223 npn 515
BF723 S0T223 pnp 519
BF747 SOT23 npn 523
BF820 SOT23 npn BF420 BF821 535
BF821 SOT23 pnp BF421 BF820 539
BF822 SOT23 npn BF422 BF823 535
BF823 SOT23 pnp BF423 BF822 539
BF824 SOT23 pnp BF324 543
BF840 SOT23 npn BF240 549
BF841 SOT23 npn BF241 549
BF989 SOT143 FET BF960 551
BF990A SOT143 FET BF980A 555
BF991 SOT143 FET BF981 559
BF992 SOT143 FET BF982 563
BF994S SOT143 FET BF964S 569
BF996S SOT143 FET BF966S 573
BF997 SOT143 FET BF965 577
BF998 SOT143 FET 581
BFG16A SOT223 npn 591
BFG17A SOT143 npn 599
BFG25AX SOT143 npn 607
BFG31 S0T223 pnp 611
BFG33 SOT143 npn 617
BFG33X SOT143 npn 617
BFG35 S0T223 npn BFQ34T, BFG34 BFG55 619
BFG55 SOT223 pnp BFG35 631
BFG67 SOT143 npn BFG65 637
BFG67X SOT143 npn 637
BFG92A SOT143 npn 641
BFGO2AX SOT143 npn 641
BFG93A SOT143 npn 647
BFG93AX SOT143 npn 647
BFG94 SOT223 npn 653
BFG97 SOT223 npn BFR96 665
BFG135 S0OT223 npn BFQ135 675
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BFG197 SOT143 | npn 687
BFG197X SOT143  |npn 687
BFG198 SOT223  |npn BFG195 721
BFQ17 SOT89 npn BFW16A 731
BFQ18A SOT89 npn BFQ34 737
BFQ19 SOT89 npn BFR96 741
BFQ67 SOT23 npn BFQ65 747
BFQ149 soTs9 pnp 751
BFR30 SOT23 FET BFW11, BF245 757
BFR31 SOT23 FET BFW12, BF245 757
BFR53 SOT23 npn BFWA30, BFW93 767
BFR92 SOT23 npn BFR90 BFT92 775
BFR92A SOT23 npn BFR90 783
BFRY3 SOT23 npn BFRO1 BFT93 795
BFR93A SOT23 npn BFRO1 803
BFR101A SOT143  |FET 815
BFR101B SOT143  |FET 815
BFR106 SOT23 npn 817
BFR200 SOT143  |FET 823
BFS17 SOT23 npn BFYS0, BFW92 827
BFS17A SOT23 npn 833
BFS18 SOT23 npn BF495 839
BFS19 sOT23 npn BF494 839
BFS20 SOT23 npn BF199 845
BFT25 sOT23 npn BFT24 851
BFT25A SOT23 npn 859
BFT46 SOT23 FET BFW13, BF245 861
BFT92 SOT23 pnp BFQ51; 52 BFR92 869
BFT93 SOT23 onp BFQ23; 24 BFR93 875
BRY61 SOT23 Pnpn BRY56, BRY39 881
BRY62 SOT89 Prpn BRY39 887
BSD22 SOT89 FET 893
BSP15 soT223  |prp BSP19 897
BSP16 soT223  |prp BSP20 897
BSP19 SOT223  |npn BSP15 899
BSP20 soT223  |npn BSP16 899
BSP30 sOT223  |prp 901
BSP31 SOT223  |pnp 901
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BSP32 SOT223 pnp 901
BSP33 SOT223  |pnp 901
BSP40 SOT223 npn 905
BSP41 SOT223 npn 905
BSP42 SOT223  |npn 905
BSP43 SOT223  |npn 905
BSP50 SOT223  |npn BSP60 909
BSPS51 SOT223  [npn BSP61 909
BSP52 SOT223  (npn BSP62 909
BSP60 SOT223  |pnp BSP50 913
BSP61 SOT223  |pnp BSP51 913
BSP62 SOT223 pnp BSP52 913
BSP103 SOT223  |FET 917
BSP105 SOT223  |FET 917
BSP106 SOT223  |FET 921
BSP107 SOT223  |FET 929
BSP108 SOT223  |FET 937
BSP109 SOT223  |FET 917
BSP110 SOT223  |FET 941
BSP120 S0T223 FET 945
BSP121 SOT223  |FET 949
BSP126 SOT223  |FET 955
BSP205 SOT223  |FET 961
BSP206 SOT223  |FET 965
BSP220 SOT223  |FET 969
BSP225 SOT223  |FET 977
BSR12 SOT23 pnp 2N2894A BSV52 985
BSR13 SOT23 npn 2N2222, PH2222 BSR15 991
BSR14 S0T23 npn 2N2222A PH2222A BSR16 991
BSR15 SOT23 pnp 2N2907, PH2907 BSR13 995
BSR16 SOT23 pnp 2N2907A,PH2907A BSR14 995
BSR17A SOT23 npn 2N3904 BSR18A 999
BSR18A SOT23 pnp 2N3906 BSR17A 1003
BSR19 sOT23 npn 2N5550 BSR20 1007
BSR19A sOT23 npn 2N5551 BSR20A 1007
BSR20 SOT23 pnp 2N5400 BSR19 1011
BSR20A SOT23 pnp 2N5401 BSR19A 1011
BSR30 SOT89 pnp 2N4030 BSR40 1015
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BSR31 SOT89 pnp 2N4032 BSR41 1015
BSR32 SOT89 pnp 2N4031 BSR42 1015
BSR33 SOT89 pnp 2N4033 BSR43 1015
BSR40 SOT89 npn BSX466 BSR30 1019
BSR41 SOT89 npn BSX4616 BSR31 1019
BSR42 SOT89 pnp 2N3020 BSR32 1019
BSR43 SOT89 npn 2N3019 BSR33 1019
BSR56 SOT23 FET 2N4856 1023
BSR57 SOT23 FET 2N4857 1023
BSR58 SOT23 FET 2N4858 1023
BSS63 SOT23 pnp BSS68 BSS64 1027
BSS64 SOT23 npn BSS38 BSS33 1033
BSS83 SOT143 FET 1037
BSS84 SOT23 FET 1041
BSS87 SOT89 FET 1045
BSS131 SOT23 FET 1049
BSS192 SOT89 FET 1053
BST15 SOT89 pnp 2N5415 BST40 1059
BST16 SOT89 pnp 2N5416 BST39 1059
BST39 SOT89 npn 2N3439 BST16 1063
BST40 SOT89 npn 2N3440 BST15 1063
BST50 SOT89 npn BSR50, BSS50, BDX42 1067
BST51 SOT89 npn BSR51, BSS51, BDX43 1067
BST52 SOT89 npn BSR52, BSS52, BDX44 1067
BST60 SOT89 pnp BSR60, BSS60, BDX45 1071
BST61 SOT89 pnp BSR61, BSS61, BDX46 1071
BST62 SOT89 pnp BSR62, BSS62, BDX47 1071
BST80 SOT89 FET BST70A 1075
BST82 SOT23 FET BST72A 1079
BST84 SOT89 F&ET BST74A 1083
BST86 SOT89 FET BST76A 1087
BST120 SOT89 FET 1091
BST122 SOT89 FET 1095
BSV52 SOT23 npn PH2369, BSX20 BSR12 1099
BYD17D SOD87 diode BYD13D 1107
BYD17G SOD87 diode BYD13G BYD17J 1107
BYD17J SOoD87 diode BYD13J 1107
BYD17K SOD87 diode BYD13K 1107
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BYDI7M _ |SOD87 |diode BYD13M 1107
BYD37D soDs7 |diode BYD33D 1115
BYD37G soD87 | diode BYD33G 115
BYD37J SOD87 | diode BYD33J 1115
BYD37K SOD87  |diode BYD33K 1115
BYD37M  |SOD87 |diode BYD33M 1115
BYD77A SOD87  |diode BYD73A 1121
BYD778 SOD87 | diode BYD738 1121
BYD77C SOD87  |diode BYD73C 1121
BYD77D soD87 | diode BYD73D 1121
BYD77E sops7  |diode BYD73E 1121
BYD77F SoD87 | diode BYD73F 1121
BYD77G SOD87  |diode BYD73G 1121
BZD27 sops7  |diode 1125
BZV49 soT8y  |diode BZV85 1131
BZVS5 SOD80  |diode BZX79, BZX55 1141
BZV80 soDso  |diode 1155
BZV81 soD81 | diode 1155
BZV87 SOD80 | diode 1157
BZX84 SOT23  |diode BZX79, BZX55 1161
KTY85-110  |SODSO  |sensor 1173
KTY85-120 SOD80 sensor 1173
KTY85-150 SOD80 sensor 1173
PMBD914  [SOT23 |diode 1179
PMBDB0SO  [SOT23 |diode 1183
PMBD7000  |SOT23 |diode 1187
PMBF170  |SOT28  |FET 191
PMBF4391  [SOT23  |FET 2N4391 1195
PMBF4392  |SOT23  |FET 2N4392 1195
PMBF4393  [SOT23  |FET 2N4393 1195
PMBFJ108  [SOT23  |FET 1199
PMBFJ109  |SOT23  |FET 1199
PMBFJ110  |SOT23  |FET 1199
PMBFJ111  |SOT28  |FET 1205
PMBFJ112  |SOT23  |FET 1205
PMBFJ113  |SOT28  |FET 1205
PMBFJ174 SOT23 FET 1211
PMBFJ175  |sOT23  |FET 1211
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PMBFJ176 | SOT23 FET 1211
PMBFJ177  |SOT23 FET 1211
PMBT2222  |SOT23 npn 2N2222, PM2222 PMBT2907 1215
PMBT2222A |SOT23 npn ON2222A, PM2222A PMBT2907A 1215
PMBT2369 | SOT23 npn 1219
PMBT2007  |SOT23 pnp 2N2907, PM2907 PMBT2222 1221
PMBT2007A |SOT23 pnp 2N2907A, PM2907A PMBT2222A 1221
PMBT3904  |SOT23 npn 2N3904 PMBT3906 1225
PMBT3906 | SOT23 pnp 2N3906 PMBT3904 1229
PMBT4401 | SOT23 npn 1233
PMBT4403 | SOT23 pnp 1237
PMBT5088 | SOT23 npn 1241
PMBT5401 | SOT23 pnp 1245
PMBTS550 | SOT23 npn 1247
PMBTS551 | SOT23 npn 1249
PMBT6428 | SOT23 npn 2NB428 1251
PMBT6420 | SOT23 npn 2NB429 1251
PMBTAO5 | SOT23 npn MPSAO5 PMBTAS5 1255
PMBTA06  |SOT23 npn MPSA06 PMBTAS6 1255
PMBTA13  |SOT23 npn MPSA13 PMBTA63 1257
PMBTA14  |SOT23 npn MPSA14 PMBTA64 1257
PMBTA42  |SOT23 npn MPSA42 PMBTA94 1259
PMBTA43  |SOT23 npn MPSA43 PMBTA93 1259
PMBTAS5  |SOT23 npn MPSAS5 PMBTA05 1263
PMBTAS6 | SOT23 npn MPSAS6 PMBTA06 1263
PMBTA63 | SOT23 pnp MPSAG3 PMBTA13 1265
PMBTAG4 | SOT23 pnp MPSAG3 PMBTA14 1265
PMBTA92 | SOT23 pnp MPSAQ2 PMBTA42 1267
PMBTA93 | SOT23 pnp MPSA93 PMBTA43 1267
1%85225522?567!33 SOT23 diode 1269
PMLL4148 | SOD8O diode 1273
PMLL4446 | SODSO diode 1273
PMLL4448 | SODSO diode 1273
PMLL4150 | SOD80 diode 1277
PMLL4151 | SODSO0 diode 1277
PMLL4153 | SOD8O diode 1277
e oo | |ne
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PRLL4001 sSoD87 diode 1285
PRLL4002 SoD87 diode 1285
PRLL5817 SOD87 diode 1289
PRLL5818 sSoD87 diode 1289
PRLL5819 sSOD87 diode 1289
PXT2222 SOT89 npn PXT2907 1297
PXT2222A SOT89 npn PXT2907A 1297
PXT2907 SOT89 pnp PXT2222 1301
PXT2907A SOT89 pnp PXT2222A 1301
PXT3904 SOT89 npn 2N3904 PXT3906 1305
PXT3906 SOT89 pnp 2N3906 PXT3904 1309
PXT4401 SOT89 npn PXT4403 1313
PXT4403 SOT89 pnp PXT4401 1317
PXTA14 SOT89 npn PXTA64 1321
PXTA27 SOT89 npn PXTA77 1323
PXTA64 S0T89 pnp PXTA14 1325
PXTA77 SOT89 pnp PXTA27 1327
PXTA92 SOT89 pnp 1329
PXTA93 SOT89 pnp 1329
PZT2222 SOT223 npn PZT2907 1331
PZT2222A SOT223 npn PZT2907A 1331
PZT2907 SOT223 pnp PZT2222 1335
PZT2907A S0OT223 pnp PZT222A 1335
PZT3904 S0OT223 npn 1339
PZT3906 SOT223 pnp 1343
PZTA05 SOT223 npn 1347
PZTA06 SOT223 npn 1347
PZTA13 SOT223 npn PZTA63 1351
PZTA14 SOT223 pnp PZTA64 1351
PZTA42 S0T223 npn 1353
PZTA43 SOT223 npn 1353
PZTAS55 SOT223 pnp 1357
PZTA56 SOT223 pnp 1357
PZTA63 SOT223 pnp PZTA13 1361
PZTA64 SOT223 pnp PZTA14 1361
PZTA92 SOT223 pnp 1363
PZTA93 SOT223 pnp 1363
2N7002 SOT23 FET 1365
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(conventional type number to SMD type number)
conven.! micro.? conven.! micro.? conven.' micro.?
BA243 BAT18 BC177 BC857 BC546B BC846B
BA314 BAS17 BCW69/70 BCV72
BA480 BAT17 BC177A BC857A BC547 BC847
BA481 BAT17 BCW69 BCW?71/72/81
BA482 BA682 BC177B BC857B BC547A BC847A
BA483 BA683 BCW70 BCW71
BAT85 BAT54 BC178 BC858 BC547B BC847B
BAT74 BCW29/30 BCW72
BAV10 BAS56 BC178A BC858A BC547C BC847C
BAV18 BAV100 BCW29 BCW81
BAV19 BAS19 BC178B BC858B BC548 BC848
BAV101 BCW30 BCW31-33
BAV20 BAS20 BC179 BC859 BC548A BC848A
BAV102 BCF29/30 BCW31
BAV21 BAS21 BC179A BC859A BC548B BC848B
BAW62 BAS16 BCF29 BCW32
BAS28 BC179B BC859B BC548C BC848C
BAS32 BCF30 BCW33
BAV70 BC200/01 BC859B BC549 BC849
BAV99 BCF29 BCF32-33
BAWS56 BC200/02 BC859B/C BC549B BC849B
BAX12 BAS29 BCF29/30 BCF32
BAS31 BC200/03 BC859C BC549C BC849C
BAS35 BCF30 BCF33
BB405 BBY31 BC327 BC807 BC550 BC850
BB809 BBY40 BCX17 BCF81
BC107 BC847 BC327-16 BC807-16 BC550B BC850B
BCW71/72 BC327-25 BC807-25 BC550C BC850C
BC107A BC847A BC327-40 BC807-40 BC556 BC856
BCW71 BC327A BCW89
BC107B BC847B BC328 BC808 BC556A BC856A
BCW72 BC328-16 BC808-16 BCW89
BC108 BC848 BC328-25 BC808-25 BC556B BC856B
BCW31-33 BC328-40 BC808-40 BC557 BC857
BC108A BC848A BC337 BC817 BCW69/70
BCW31 BCX19 BC557A BC857A
BC108B BC848B BC337-16 BC817-16 BCW69
BCW32 BC337-25 BC817-25 BC557B BC857B
BC109 BC849 BC337-40 BC817-40 BCW70
BCF32/33 BC338 BC818 BC557C BC857C
BC109B BC849B BCX20 BC558 BC858
BCF32 BC338-16 BC818-16 BCW29/30
BC109C BC849C BC338-25 BC818-25 BC558A BC858A
BCFC33 BC338-40 BC818-40 BCW29
BC146/01 BC849B BC368 BC868 BC558B BC858B
BCF32 BC369 BC869 BCW30
BC146/02 BC849B/C BC516 BCV26 BC558C BC858C
BCF32/33 BC517 BCVv27 BC559 BC859
BC146/03 BC849C BC546 BC846 BCF29/30
BCF33 BCV71/72 BC559A BC859A
BC156 BCV26 BC546A BC846A BCF29
BC157 BCV27 BCV71

' = conventional type

2 = microminiature type
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CONVERSION

LIST
conven.! micro.? conven.' micro.? conven.! micro.2
BC559B BC859B BCY57 BC849 BD136 BCX51
BCF30 BCF32/33 BCP54
BC559C BC859C BCY58 BC849 BD136-10 BCX51-10
BC560 BC860 BCW60 fam. BCP51-10
BCF70 BCY58-Vil BCWG60A BD136-16 BCX51-16
BC560A BC860A BCY58-VIll BC849B BCP51-16
BC560B BC860B BCW60B BD137 BCX55
BCF70 BCY58-I1X BC849B BCP55
BC560C BC860C BCWe60C BD137-10 BCX55-10
BC635 BCX54 BCY58-X BC849C BCP55-10
BCP54 BCW60D BD137-16 BCX55-16
BC635-10 BCX54-10 BCY59 BC850 BCP55-16
BCP54-10 BCX70 fam. BD138 BCX52
BCB35-16 BCX54-16 BCY59-VII BCX70G BCP52
BCP54-16 BCY59-VIil BC850B BD138-10 BCX52-10
BC636 BCX51 BCX70H BCP52-10
BCP51 BCY59-1X BC850B BD138-16 BCX52-16
BC636-10 BCX51-10 BCX70J BCP52-16
BCP51-10 BCY59-X BC850C BD139 BCX56
BC636-16 BCX51-16 BCX70K BCP56
BCP51-16 BCY65 BCV71 BD139-10 BCX56-10
BC637 BCX55 BCV72 BCP56-10
BCP55 BCY70 BC860 BD139-16 BCX56-16
BC637-10 BCX55-10 BCF70 BCP56-16
BCP55-10 BCY71 BC860 BD140 BCX53
BC6837-16 BCX55-16 BCF70 BCP53
BCP55-16 BCY72 BC859 BD140-10 BCX53-10
BC638 BCX52 BCF29/30 BCP53-10
BCP52 BCY78 BC859 BD140-16 BCX53-16
BC638-10 BCX52-10 BCW61 fam. BCP53-16
BCP52-10 BCY78-VII BC859A BDX42 BST50
BC638-16 BCX52-16 BCW61A BSP50
BCP52-16 BCY78-VIil BCY859A/B BDX43 BST51
BC639 BCX56 BCW61B BSP51
BCP56 BCY78-IX BC859B BDX44 BST52
BC839-10 BCX56-10 BCWe61C BSP52
BCP56-10 BCY78-X BV859C BDX45 BST60
BC639-16 BCX56-16 BCW61D BSP60
BCP56-16 BCY79 BC860 BDX46 BST61
BC640 BCX53 BCX71 fam. BSP61
BCP53 BCY79-VII BC860A BDX47 BST61
BC640-10 BCX53-10 BCX71G BSP61
BCP53-10 BCY79-VIil BC860A/B BF199 BFS20
BCB840-16 BCX53-16 BCX71H BF240 BF840
BCP53-16 BCY79-IX BC860B BF241 BF841
BCX58 BCWe60 BCX71J BF324 BF824
BCX59 BCX70 BD135 BCX54 BF370 BSV52
BCX78 BCWe61 BCP54 BF570
BCX79 BCX71 BD135-10 BCX54-10 BF410A BF510
BCY56 BC850B BCP54-10 BF410B BF511
BCF70 BD135-16 BCX54-16 BF410C BF512
BCP54-16 BF410D BF513

' = conventional type

2 = microminiature type
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CONVERSION

LIST
conven.! micro.? conven.! micro.? conven.! micro.?
BF419 BST40 BF970 BF569 BFY55 BSR40
BF420 BF620 BF970A BF569 BSP40

BF720 BF979 BF579 BFYS90 BFS17
BF820 BF980 BFS90 BR101 BRY62
BF421 BF621 BF981 BF991 BRY39 BRY62
BF721 BF982 BF992 BRY56 BRY®61
BF821 BFG65 BFG67 BSR50 BSTS50
BF422 BF622 BFQ23 BFT93 BSP50
BF722 BFQ24 BFT93 BSR51 BST51
BF822 BFQ34 BFQ18A BSP51
BF423 BF623 BF935 BSR52 BST52
BF723 BFQ34T BFQ18A BSP52
BF823 BF935 BSR60 BST60
BF450 BF550 BFQ51 BFT92 BSP60
BF457 BST40 BFQ52 BFT92 BSR61 BST61
BF458 BST40 BFQ65 BFQ67 BSP61
BF459 BST39 BFR54 BSV52 BSR62 BST62
BF469 BF622 BFR90 BFR92A BSP62
BF722 BFR91 BFR93A BSS38 BSS64
BF470 BF623 BFR96 BFQ19 BSS50 BSTS50
BF723 BF927 BSP50
BF471 BF620 BFR96S BFQ19 BSS51 BST51
BF720 BF927 BSP51
BF472 BF621 BFT24 BFT25 BSS52 BST52
BF721 BFT44 BST16 BSP52
BF483 BF720 BSP16 BSS60 BST60
BF484 BF723 BFT45 BST15/16 BSP60
BF 486 BF721 BSP15/16 BSS61 BST61
BF494 BFS19 BFW11 BFR30 BSP61
BF494B BFS19 BFW12 BFR31 BSS62 BST62
BF495 BFS18 BFW13 BFT46 BSP62
BF459C BFS18 BFW16A BFQ17 BSS68 BSS63
BF459D BFS18 BFW30 BFR53 BSV1i5 BSR30/31
BF606A BF660 BFW92 BFS17 BSP30/31
BF819 BST40 BFW93 BFR53 BSV15-6 BSR30
BSP20 BFX29 BSR16 BSP30
BF857 BST40 BFX30 BSR16 BSV15-10 BSR30/31
BSP20 BFX84 BSR40 BSP30/31
BF858 BST40 BSP40 BSV15-16 BSR31
BSP20 BFX85 BSR41 BSP31
BF859 BST39 BSP41 BSV1i6 BSR30/31
BF869 BF622 BFX86 BSR41 BSP30/31
BF722 BSP41 BSV16-6 BSR30
BF870 BF623 BFX87 BSR16 BSP30
BF723 BFX88 BSR15 BSV16-10 BSR30/31
BF871 BF620 BFY50 BSR40 BSP30/31
BF720 BSP40 BSV16-16 BSR31
BF872 BF621 BFY51 BSR40 BSP31
BF721 BSP40 BSV17 BSR32/33
BF926 BF660 BFY52 BSR40 BSP32/33
BF960 BF989 BSP40 BSV17-6 BSR32
BF964 BF994 BSP32
BF994S
BF966 BF996
BF996S

' = conventional type
2 = microminiature type
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CONVERSION

LIST

conven.! micro.2 conven.! micro.? conven.! micro.2

BSV17-10 BSR32/33 PH2907A BSR16 2N3019 BSR43
BSP32/33 PN2222 PMBT2222 2N3020 BSR42

BSX20 BSV52 BSR13 2N3053 BSR40/41

BSX45 BSR40/41 PN2222A PMBT 2222A 2N3904 BSR17A
BSP40/41 BSR14 PMBT3904

BSX45-6 BSR40 PN2369 PMBT 2369 2N3906 BSR18A
BSP40 BSV52 PMBT3906

BSX45-10 BSR40/41 PN2369A PMBT 2369A 2N4030 BSR30
BSP40/41 PN2907 PMBT2907 2N4031 BSR32

BSX45-16 BSR41 BSR15 2N4032 BSR31
BSP41 PM2907A PMBT2907A 2N4033 BSR33

BSX46 BSR40/41 BSR16 oN4124 BSR18A
BSP40/41 PN3439 BST39 2N4400 PMBT4400

BSX46-6 BSR40 BSP19 2N4401 PMBT4401
BSP40 PN3440 BST40 2N4402 PMBT4402

BSX46-10 BSR40/41 BSP20 2N4403 PMBT4403

BSX46-16 BSR41 PN5415 BST15 oN4856 BSR56

BSX47 BSR42/43 BSP15 oN4857 BSR57

BSX47-6 BSR42 PN5416 BST16 2N4858 BSR58

BSX47-10 BSR42-43 BSP16 2N5086 PMBT5086

BSY95A BSV52 1N4148 BAS16 2N5087 PMBT5087

BZX55 BZX84 BAVS0 2N5088 PMBT5088

BZX79 BZX84 BAV99 oN5415 BST15
BZVS5 BAWS6 2N5416 BST16

BZV85 BZV49 1N5225B PMLL5225B 2NB428 PMBT6428

MPS6513 BC848A to to 2NB429 PMBT8429

MPS6514 BC848A 1N5267B PMLL5267B

MPS6515 BC848B 2N894A BSR12

MPS6517 BC858A 2N929 BC850

MPS6518 BC858A 2N930 BNC850

MPS6519 BC858B BCF81

MPS6520 BC859B 2N1613 BDSR40

MPS6521 BC859C 2N1711 BSR41

MPS6522 BC859B 2N1893 BSR42

MPS6523 BC859C 2N2219 BSR13

MPSA05 PMBTAO5 2N2219A BSR14

MPSA06 PMBTAO06 2N2222 BSR13

MPSA13 PMBTA13 PMBT2222

MPSA14 PMBTA14 2N2222A BSR14

MPSA42 PMBTA42 PMBT2222A

MPSA43 PMBTA43 2N2297 BSR40

MPSAS55 PMBTAS5 2N2368 BSV52

MPSA56 PMBTAS6 2N2369 BSV52

MPSAB3 PMBTAG3 2N2369A BSV52

MPSAG4 PMPTAG4 2N2483 BC850B

MPSA92 PMBTA92 2N2484 BC850B/C

MPSA93 PMBTA93 2N2905 BSR15

PH2222 BSR13 2N2905A BSR16

PH2222A BSR14 2N2907 BSR15

PH2369 BSV52 PMBT2907

PH2907 BSR15 2N2907A BSR16

PMBT2907A

' = conventional type

2 = microminiature type
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Philips Semiconductors

Surface mounted semiconductors
T R R S Y e R B A S R R TP g TN N AR

MARKING LIST

Types in SOT23, SOT89 and
SOT143 envelopes are marked with
a code as listed in the following

tables. The actual type number and

data code are on the packing.

An exception to this is the BZV49
series. The envelope number is

Marking

shown in those cases where the
same marking code applies to more
than one type number.

TYPE NO.

MARK TYPE NO. MARK

Alp BAWS56 AT2
A2p BAT18 B2p
A3p BAT17 BSp
Adp BAV70 B26
A5p BRY61 BAp
A51 ‘| BRY62 BA
A6p BAS16 BBp
A7p BAV99 BCp
A91 BAS17 BC
AAp BCW60A BDp
AA BCX51 BD
ABp BCW6E0B BE
ACp BCW60C BGp
AC BCX51-10 BG
ADp BCW60D BHp
AD BCX51-16 BH
AE BCX52 BJp
AGp BCX70G BKp
AG BCX52-10 BK
AHp BCX70H BL
AH BCX53 BM
Adp BCX70J BMp
AKp BCX70K BR1
AK BCX53-10 BR2
AL BCX53-16 BR3
AM BCX52-16 BR4
AMp BSS64 BS1
AR1 BSR40 BS2
AR2 BSR41 BS3
AR3 BSR42 BT1
AR4 BSR43 BT2
AS1 BST50 Cip
AS2 BST51 C2p
AS3 BST52 C7p
AT1 BST39 C8p

BST40
BSV52
BSR12
BF570
BCW6B1A
BCX54
BCW61B
BCW61C
BCX54-10
BCW61D
BCX54-16
BCX55
BCX71G
BCX55-10
BCX71H
BCX56
BCX71J
BCX71K
BCX56-10
BCX56-16
BCX55-16
BSS63
BSR30
BSR31
BSR32
BSR33
BST60
BST61
BST62
BST15
BST16
BCW29
BCW30
BCF29
BCF30
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Philips Semiconductors

Surface mounted semiconductors Marking
MARK TYPE NO. MARK TYPE NO.

Co1 BCV62 JPp BAS19
C92 BCV62A JRp BAS20
C93 BCV62B JSp BAS21
Co4 BCV62C JTp BAS28
C95 BCv64 Kip BCW71
C96 BCV64B K2p BCW72
CAC BC868 K3p BCW81
CBC BC868-10 K7p BCV71
cee BC868-16 Kep BCV72
cobe BC868-25 Kap BCF81
CEC BC869 KM BST80
CGC BC869-10 KN BST84
Dip BCW31 KO BST86
D2p BCWa32 L20 BAS29
D3p BCW33 L21 BAS31
D7p BCF32 L22 BAS35
D8p BCF33 L30 BAV23
D95 BCV63 L4p BAT54
D96 BCV63B L41 BAT74
DA BF622 L42 BAT54A
DB BF623 L43 BAT54C
DC BF620 L44 BAT54S
DF BF621 L51 BAS56
Elp BFS17 LEp BF660
Fip BFS18 LAp BF550
F2p BFS19 LHp BF569
F8p BF824 LJp BF579
FA BFQ17 LM BST120
FB BFQ19 LN BST122
FDp BCV26 LOp BSR174
FEp BCV46 LPp BSR175
FFp BCV27 LQp BSR176
FF BFQ18A LRp BSR177
FGp BCV47 Mip BFR30
G1p BFS20 M2p BFR31
Hip BCW69 M3p BFT46
H2p BCW70 M31 BSD20
H3p BCW89 M32 BSD22
H7p BCF70 Mép BSR56
JAp BAV74 M5p BSR57
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Philips Semiconductors

Surface mounted semiconductors

Marking

MARK TYPE NO. MARK TYPE NO.
Mép BSR58 p1Q PMBT5088
M74 BSS83 p1Y PMBT3903
M87 BF990A p2P BFR92A
M91 BF991 p2A PMBT3906
M92 BF992 (SOT23)
M97 BFR101A PXT3906
M98 BFR101B (SOT89)
MAp BF989 p2B PMBT2907
MGp BF994S (SOT23)
MKp BF997 PXT2907
MWp BF996S (SOT89)
Nip BFR53 p2D PMBTA92
NCp BF840 p2E PMBTA93
NDp BF841 p2F PMBT2907A
P1p BFR92 (SOT23)
p1A PMBT3904 PXT2907A
(SOT23) (S0T89)
PXT3904 p2H PMBTA55
(SOT89) p2L PMBT5401
p1B PMBT2222 p2G PMBTA56
(SOT23) p2T PMBT4403
PXT2222 (S0OT28)
(SOT89) PXT4403
piD PMBTA42 (SOT89)
p1E PMBTA43 p2V PBMTA63
p1F PMBT5550 p2V PBMTA64
p1H PMBTA05 (SOT23)
p1J PMBT2369 PXTA64
p1G PMBTA06 (SOT89)
p1K PMBT6428 p2X PMBT4401
piL PMBT6429 (SOT23)
piM PMBTA13 PXT4401
pIN PMBTA14 (SOT89)
(SOT23) p6J PMBF4391
PXTA14 p6K PMBF4392
(SOT89) p6G PMBF4393
p1P PMBT2222A p6S PMBFJ176
(SOT23) peW PMBFJ175
PXT2222A p6X PMBFJ174
(SOT89) p6Y PMBFJ177
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Philips Semiconductors

Surface mounted semiconductors Marking
MARK TYPE NO. MARK TYPE NO.

pG1 PMBT5551 Y6 BZX84-C18
Rip BFR93 Y7 BZX84-C20
R2p BFR93A Y8 BZX84-C22
SF BB804 Y9 BZX84-C24
Sip BBY31 Y10 BZX84-C27
S2 BBY40 Y11 BZX84-C30
S4 BBY62 Y12 BZX84-C33
Sép BF510 Y13 BZX84-C36
S7p BF511 Y14 BZX84-C39
S8p BF512 Y15 BZX84-C43
S9p BF513 Y16 BZX84-C47
S12 BBY39 Y17 BZX84-C51
S13 BBY42 Y18 BZX84-C56
T1p BCX17 Y19 BZX84-C62
T2p BCX18 Y20 BZX84-C68
T7p BSR15 Y.21 BZX84-C75
T8p BSR16 Z1 BZX84-C4V7
T9p BSR18 z2 BZX84-C5V1
T35 BSR20 Z3 BZX84-C5V6
T36 BSR20A 24 BZX84-C6V2
T92 BSR18A Z5 BZX84-C6V8
Ulp BCX19 Z6 BZX84-C7V5
U2p BCX20 z7 BZX84-C8V2
U7p BSR13 Z8 BZX84-C9V1
usp BSR14 29 BZX84-C10
Ugp BSR17 Z11 BZX84-C2V4
uss BSR19 212 BZX84-C2V7
u36 BSR19A 213 BZX84-C3V0
ug2 BSR17A 214 BZX84-C3V3
Vip BFT25 Z15 BZX84-C3V6
V2p BFQ67 Z16 BZX84-C3V9
V3 BFG67 Z1T BZX84-C4V3
Vi2 BFG67X 02p BST82
Wip BFT92 1Ap BC846A
X1p BFT93 1Bp BC846B
Y1 BZX84-C11 1Dp BC846
Y2 BZX84-C12 1Ep BC847A
Y3 BZX84-C13 1Fp BC847B
Y4 BZX84-C15 1Gp BC847C
Y5 BZX84-C16 1Hp BC847
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Philips Semiconductors

Surface mounted semiconductors Marking
MARK TYPE NO. MARK TYPE NO.
1Jp BC848A 3vo BZV49-C3V0
(SOT23) 3v3 BZV49-C3V3
1Jp BCV61A 3Y6 BZV49-C3V6
(SOT143) av9 BZV49-C3V9
1Kp BC848B 4Ap BC859A
(SOT23) 4Bp BC859B
1Kp BCV61B 4Cp BC859C
(SOT143) 4Dp BC859
1Lp BC848C 4Ep BC860A
(SOT23) 4Fp BC860B
1Lp BCV61C 4Gp BC860C
(SOT143) 4Hp BC860
1Mp BC848 4Y3 BZV49-C4V3
(SOT23) 4Y7 BZV49-C4V7
1Mp BCV61 5Ap BC807-16
(SOT143) 5Bp BC807-25
1Vp BF820 5Cp BC807-40
1Wp BF821 5Dp BC807
1Xp BF822 5Ep BC808-16
1Yp BF823 5Fp BC808-25
2Bp BC849B 5Gp BC808-40
2Cp BC849C 5Hp BC808
2Dp BC849 5Y1 BZV49-C5V1
2Fp BC850B 5Y6 BZV49-C5V6
2Gp BC850C 6Ap BC817-16
2Hp BC850 6Bp BC817-25
2v4 BZV49-C2V4 6Cp BC817-40
2Y7 BZV49-C2V7 6Dp BC817
3Ap BC856A 6Ep BC818-16
3Bp BC856B 6Fp BC818-25
3BR BC856BR 6Gp BC818-40
3Dp BC856 6Hp BC818
3Ep BC857A 6Y2 BZV49-C6V2
3Fp BC857B 6Y8 BZV49-C6V8
3Jp BC858A 7Y5 BZV49-C7V5
3Gp BC857C 8y2 BZV49-C8V2
3Hp BC857 9Y1 BZV49-C9V1
3Kp BC858B 10Y BZV49-C10
3Lp BC858C 1Y BZV49-C11
3Mp BC858 12y BZV49-C12
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Philips Semiconductors

Surface mounted semiconductors

Marking

MARK TYPE NO.
13Y BZV49-C13
15Y BZV49-C15
16Y BZV49-C16
18Y BZV49-C18
20Y BZV49-C20
22y BZV49-C22
24y BZV49-C24
27Y BZV49-C27
30Y BZV49-C30
33y BZV49-C33
36Y BZV49-C36
39Y BZV49-C39
43Y BZV49-C43
47y BZV49-C47
51Y BZV49-C51
56Y BZV49-C56
62Y BZV49-C62
68Y BZV49-C68
75Y BZV49-C75
97p BCV65

98p BCV65B
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J ‘ PACKING

TAPE AND REEL SPECIFICATION

Semiconductors in SOT23 and SOT 143 encapsulations can be delivered in reel packing for automatic
placement on hybrid circuits and printed-circuit boards. The devices are placed with the mounting side
downwards in compartments.

Separate reel packing for SOT89, SOD87, SOT223 and SOD80 encapsulations are given in Figs 2 to 5
respectively.

The configuration of the reel and flange is given in Fig. 6.

SOT-23 ’ SOT-143
i (R e '
=Ll [l_L_L _J_Jj: IFLL%
- : —:e : — . L 1 B1 Bg Dy ——}--

Led | Ldy

1

t i ] 0

= L'.‘:_I—iT',::JJ IL\—r—'-—r—7J|
L

5 i
»] Do L II’ Pp — BAt —8

|<——PO—«> —»| t -

-
direction of unreeling 7286817.3

Fig.1 Configuration of bandolier. Dimensions in mm.

Compartment tol. Centre line dimensions tol.
length Ag component length +0,2 length direction Py 2,0 +0,05
width Bp component width +0,2 width direction F 3.5 +0,05
depth Ko 0,95 +0,2 Fixing t
width outside Bq 33 max. Ixing tape
pitch P 4,0 *0.1 width Wi 5,6 +0.25
deviation ® 150 max. thickness - 0,1 max.
hole diameter D1 1 min. Cinerir g

Sprocket hole width w 8,0 +0,2
diameter Do 15 +0,1 bending 5 0,3 max.
pitch Po 40 +0.1 thickness t 0,4 max.
distance. E 1.75 £01 Overall thickness K 1.5 max.
cumulative (10)
pitch error +0,1
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PACKING

Semiconductors in SOT89 encapsulations can also be delivered in reel packing for automatic placement
on hybrid circuits and printed-circuit boards. The devices are placed with the mounting side downwards

in compartments.
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M \I \'J \V U E i E#
"]DOL" P Py | 5j b l—8
«— P —>| | |-
¢ T
7295864
——
direction of unreeling
Fig.2 Configuration of bandolier. Dimensions in mm.

Compartment tol. Centre line dimensions tol.
length Ag component length length direction Po 2,0 +0,05
width Bp component width width direction F 556 +0,1
depth K component depth e
width outside  Bj 5,7 max. Fixing tipe
pitch P 8,0 +0,1 width W1 9,5 max.
deviation ® + 50 max. thickness Tq 0,1 max.
hole diam. D4 15 min. .

Carrier tape

Sprocket hole width w 12 +0,2
diameter Do 15 +0,1 bending 5 0,3 max.
pitch Po 4,0 +0,1 thickness T 0,4 max.
dlstance. E L3 0,1 Overall thickness K 24 max.
cumulative (10)
pitch error 0,1 distance G 1.8 min.
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PACKING

Semiconductors in SOD87 encapsulations can also be delivered in reel packing for automatic placement
on hybrid circuits and printed-circuit boards. The devices are placed with the mounting side
downwards in compartments. Total number of devices per reel is 2000.

direction of unreeling

Fig.3 Configuration of bandolier. Dimensions in mm.
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7225154

Note: Testing of SOD87 devices is not possible in this tape. Total number of devices per reel is 2000.

Compartment tolerance Centre line dimensions tolerance
length Ag 21 +0.3 length direction P2 2.0 +0.05
width Bp 38 min. width direction F 3.6 +0.1
depth Ko 2.1 +0.3
width outside B1 45 max. Fixing tape
pitch P40 £0.1 width Wi 55  max.
deviation 4 59 (NS thickness Ty 01  max
hole diameter D1 1.0 +0.1

Sprocket hole Carrier tape
diameter Dp 15 +0.1 width W 8 +0.2
pitch Po 4.0 £0.1 bending ) 0.3 max.
distance E 1.75 +0.1 thickness T 0.4 max.
cumulative (10)
pitch errar £ 0.1 Overall thickness K 25 max.
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PACKING

Semiconductors in SOT223 encapsulations can also be delivered in reel packing for automatic
placement on hybrid circuits and printed-circuit boards. The devices are placed with the mounting
side downwards in compartments.

0.75 min
AR —ﬁwl ¥R g
Ll tLLed IHLJ Al
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175+ 0.1 @' % N @‘ _6 L@ ( E

f ol L aliB 8+ 0.1 =l 2
1.5 min +0.1 - max

7225172

direction of unreeling
e

Fig.4 Configuration of bandolier. Dimensions in mm.
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PACKING

7295201 '—"

«1q7+0,05
17 0

<—0,25 max

«— 0,5 max

Fig.5b Cross-sectional view of bandolier with SOD80 devices.

Note: Testing of SOD80 devices is possible in this tape. The cathode is directed towards the sprocket

hole. The total number of devices per reel is 2500.
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PACKING

i
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Fig.6 Configuration of reel and flange (dimensions in mm).
Flange tol. Hub tol.
i B 62 #1.5
diameter A 180 ig GiamgHer 1015
+05 spindle hole C 12,75 0
thickness t 1.5 01 key slit
space between flanges W 9,5 +0,5 width E 2 +0,5
depth U 4 +0,5
location 0 120 degrees

Amount of devices per reel

The bandolier of a 180 mm reel contains at least 3000 devices with no more than 15 empty compart-
ments (0,5%). Three consecutive empty places might be found provided this gap is followed by
6 consecutive devices.

The carrier tape (leader) starts with at least 75 empty positions (equivalent to 300 mm); the covering
foil is at least 300 mm. In order to fix the carrier tape a self-adhesive tape of 20 to 50 mm is applied.

At the end of the bandolier (trailer) at least 75 empty positions (equivalent to a length of 300 mm) and
300 mm foil. For fixing onto the reel a self-adhesive tape of 20 to 50 mm is applied.
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SOLDERING RECOMMENDATIONS

SMD devices are ideally suited for placement onto thick and thin film substrates and printed boards.
To assure reliable and consistent connections particular attention should be paid to:
1. Flux

A non-active flux is recommended. Where active fluxes are employed, great care in subsequent
substrate cleaning must be exercised.

2. Metal-alloy solder or solder paste

Correct choice of solder alloy or solder paste to be employed e.g. 62% Sn, 36% Pb, 2% Ag or 60%
Sn/40% Pb. Any paste used should contain at least 85% metal dry weight.

3. Soldering temperature
This will vary according to the actual method employed.

REFLOW SOLDERING

The preferred techique for mounting microminiature components on hybrid thick and thin-film is the
method of reflow soldering.

The tags of SOT23, SOT 143 and SOT89 envelopes are pre-tinned and the best results are obtained if
a similar solder is applied to the corresponding soldering areas on the substrate. This can be done by
either dipping the substrate in a solder bath or by screen printing a solder paste.

The maximum temperature of the leads or tab during the soldering cycle should not exceed 285 ©C.
The most economic method of soldering is a process in which all different components are soldered
simultaneously for example SOT23, SOT 143 or SOT89 devices, capacitors and resistors.

Having first been fluxed, all components are positioned on the substrate. The slight adhesive force of
the flux is sufficient to keep the components in place. Solder paste contains a flux and has therefore
good inherent adhesive properties which eases positioning of the components.

With the components in position the substrate is heated to a point where the solder begins to flow.
This can be done on a heating plate or on a conveyor belt running through an infrared tunnel. The
maximum allowed temperature of the plastic body of a device must be kept below 280 ©C during the
soldering cycle. For further temperature behaviour during the soldering process see Figs 2 and 3.

The surface tension of the liquid solder tends to draw the tags of the device towards the centre of the
soldering area and has thus a correcting affect on slight mispositionings. However, if the layout leaves
something to be desired the same effect can result in undesirable shifts; particularly if the soldering
areas on the substrate and the components are not concentrally arranged. This problem can be solved
using a standard contact pattern, which leaves sufficient scope for the self-positioning effect (see Figs
4t09).

After cooling the connections may be visually inspected and, where necessary, repaired with a light
soldering iron. Finally any remaining flux must be removed carefully.

WAVE SOLDERING

The normal (dual) wave soldering process can also be applied to SOD80, SOT23, SOD87 and SOT143
envelopes. We do not recommend SOT89 to be used with wave soldering process.
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IMMERSION SOLDERING

Where a complete substrate or printed circuit board is immersed in solder:
a. The temperature of the soldering bath should not exceed 280 ©C.

b. The duration of the soldering cycle should not exceed 10 seconds.

¢. Forced cooling may be applied (see Fig. 1).

HAND SOLDERING

It is possible to solder microminiature devices with a light hand-held soldering iron, but this method
has obvious drawbacks and should therefore be restricted to laboratory use and/or incidental repairs
on production circuits.

1. It is time-consuming and expensive.

2. The device cannot be positioned accurately and therefore the connecting tags may come into contact
with the substrate and damage it.

3. There is a great risk of breaking either substrate or even internal connections inside the encapsulation.

4, The envelope may be damaged by the iron.

7282785
300 M T T T T T T [TT1
:‘E;W Tb max
T / Z
(°c) '
solder flow
area
200 al
— Tm
\b
100
0
0 10 t(s) 20

Fig.1 Device temperature during immersion soidering.

Maximum time of immersion in soldering bath is 10 seconds at an ambient temperature of 25 ©C.

a = free convection cooling; b = forced cooling.
Thmax = maximum bath temperature (280 ©C).
Tm = melting temperature of solder (179 ©C).
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RECOMMENDATIONS
300 7279120.1
D 15 0 Y a = free convection cooling
7 E T max _ - .
HE b = permissible forced cooling
J T| max = maximum lead or tab temperature =
(°C) £ 285 °C
solder flow area -2
— Tm = melting point of the solder is 179 ©C
200 7 Tamb =25 °C
—— ~Tm
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b ] Time of heat supply:
1 ith bt
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| with preheating max. 10 s
100 Maximum time of preheating 45 s
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]
0 Fig.2 Reflow soldering without preheating.
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Fig.3 Reflow soldering with preheating.

April 1991 63



SOLDERING

RECOMMENDATIONS
Minimum required dimensions of metal Dimensions in mm
connection pads on hybrid thick and thin-film
substrates.
2,2
l 1
09
2.2
097 . Bl
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S T T 7279123 : ’ .
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: ] 7279122
Fig.4 SOT23 pattern. Fig.5 SOT89 pattern.
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7225171

Fig.6 SOT143 pattern. Fig.7 SOT223 pattern.
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Minimum required dimensions of metal Dimensions in mm
connection pads on hybrid thick and thin-film
substrates.

conducting tracks

soldering pads

-
|
I
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I -
I N (N R <2555 3
L— 1,2 —
2,
5 2 7285943

Fig.8 SOD8O0 pattern.

soldering pads

«— 24 —»

6.4
7224337

Fig. 9 SOD87 pattern.
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THERMAL CHARACTERISTICS

The heat generated in a semiconductor chip normally flows by various paths to the surroundings
(ambient).

7289072.P
Fig.1.

1. Heat radiation from the envelope to ambient (1).
This heat transfer can be neglected when the envelope is mounted on a substrate or printed board.

2. Heat transmission via leads (2) soldering points (3) and substrate (4).

junction

Rthj-t
tab
Rtht-s
soldering
points
Rths-a
ambient

7289077
Fig.2 Thermal behaviour of heat flow when the device is mounted on a substrate or printed board.

Rthj-t = Thermal resistance from junction to tab.

Rth t.¢ = Thermal resistance from tab to soldering points.
Rths-a = Thermal resistance from soldering points to ambient.
Internal Rt = Rihj.t + Rih t.s = 320 K/W (SOT23/143).
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Heat transfer from soldering points to ambient (Fig.3)

This depends on the shape and material of tracks and substrate. In Figures 4 to 8 standard mounting
conditions are given to set up the maximum power ratings for SOT23, SOT 143, SOT89, SOD87 and
SOT223 encapsulations.

7289076.2
200

Rths-a

(K/W) ~~

100 =

50 ~

20

10
0,1 0,2 0,5 1 2 5 10
area (cm?)

Fig.3 Heat transfer from soldering points to ambient.

Ceramic substrate

The Rth g.3 depends on the size of the ceramic substrate due to good conductive properties.

Printed board

Rths-a = 150 K/W for SOT23 and SOT 143 envelopes mounted on a printed board.
Ptot = 2560 mW for SOT23 and SOT 143 envelopes mounted on a printed board.
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Fig.4 Test circuit for SOT23. Fig.5 Test circuit for SOT143.
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Fig.6 Test circuit for SOT89. Fig.7 Test circuit for SOT223.
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Fig.8 Test circuit for SOD87.
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DESIGNATION

PRO ELECTRON TYPE DESIGNATION CODE
FOR SEMICONDUCTOR DEVICES

This type designation code applies to discrete semiconductor devices — as opposed to integrated
circuits —, multiples of such devices and semiconductor chips.

“Although not all type numbers accord with the Pro Electron system, the following explanation is given
for the ones that do.”

A basic type number consists of:

TWO LETTERS FOLLOWED BY A SERIAL NUMBER

FIRST LETTER

The first letter gives information about the material used for the active part of the devices.

GERMANIUM or other material with band gap of 0,6 to 1,0 eV.

SILICON or other material with band gap of 1,0to 1,3 eV.
GALLIUM-ARSENIDE or other material with band gap of 1,3 eV or more.
COMPOUND MATERIALS (e.g. Cadmium-Sulphide).

PO®p

SECOND LETTER
The second letter indicates the function for which the device is primarily designed.

DIODE; signal, low power

DIODE; variable capacitance

TRANSISTOR; low power, audio frequency (R¢h j-mb > 15 K/W)

TRANSISTOR; power, audio frequency (Rip j-mb < 15K/W)

DIODE; tunnel

TRANSISTOR; low power, high frequency (Rth j-mb > 15 K/W)

MULTIPLE OF DISSIMILAR DEVICES — MISCELLANEQUS; e.g. oscillator
DIODE; magnetic sensitive

TRANSISTOR; power, high frequency (Rth j-mb < 15 K/W)

PHOTO-COUPLER

RADIATION DETECTOR; e.g. high sensitivity phototransistor

RADIATION GENERATOR,; e.g. light-emitting diode (LED)

CONTROL AND SWITCHING DEVICE; e.g. thyristor, low power (R¢p j-mb>15 K/W)
TRANSISTOR; low power, switching (Rt j-mp > 15 K/W)

CONTROL AND SWITCHING DEVICE; e.g. thyristor, power (R j-mb <15 K/W)
TRANSISTOR; power, switching (Rtp j-mb < 15 K/W)

DIODE: multiplier, e.g. varactor, step recovery

DIODE; rectifying, booster

DIODE; voltage reference or regulator (transient suppressor diode, with third letter W)

NXXCHAPIPOZrIOMImMOO®p
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DESIGNATION

SERIAL NUMBER

Three figures, running from 100 to 999, for devices primarily intended for consumer equipment.*
One letter (Z, Y, X, etc.) and two figures, running from 10 to 99, for devices primarily intended for
industrial/professional equipment.*

This letter has no fixed meaning except W, which is used for transient suppressor diodes.

VERSION LETTER

It indicates a minor variant of the basic type either electrically or mechanically. The letter never has a
fixed meaning, except letter R, indicating reverse voltage, e.g. collector to case or anode to stud.

SUFFIX

Sub-classification can be used for devices supplied in a wide range of variants called associated types.
Following sub-coding suffixes are in use:

1. VOLTAGE REFERENCE and VOLTAGE REGULATOR DIODES: ONE LETTER and ONE
NUMBER
The LETTER indicates the nominal tolerance of the Zener (regulation, working or reference) voltage
A. 1% (according to IEC 63: series E96)
B. 2% (according to |EC 63: series E48)
C. 5% (according to |EC 63: series E24)
D. 10% (according to IEC 63: series E12)
E. 20% (according to |EC 63: series E6)
The number denotes the typical operating (Zener) voltage related to the nominal current.rating for
the whole range.
The letter 'V’ is used instead of the decimal point.

2. TRANSIENT SUPPRESSOR DIODES: ONE NUMBER
The NUMBER indicates the maximum recommended continuous reversed (stand-off) voltage VR. The
letter ‘V" is used as above.

3. CONVENTIONAL and CONTROLLED AVALANCHE RECTIFIER DIODES and THYRISTORS:
ONE NUMBER
The NUMBER indicates the rated maximum repetitive peak reverse voltage (VRRgMm) or the rated
repetitive peak off-state voltage (VpRn), whichever is the lower. Reversed polarity is indicated by
letter R, immediately after the number.

4. RADIATION DETECTORS: ONE NUMBER, preceded by a hyphen (—)
The NUMBER indicates the depletion layer in um. The resolution is indicated by a version LETTER.

5. ARRAY OF RADIATION DETECTORS and GENERATORS: ONE NUMBER, preceded by a stroke
().

The NUMBER indicates how many basic devices are assembled into the array.

* When these serial numbers are exhausted the serial number for consumer types may be extended to
four figures, and that for industrial types to three figures.
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RATING SYSTEMS

The rating systems described are those recommended by the International Electrotechnical Commission
(IEC) in its Publication 134.

DEFINITIONS OF TERMS USED
Electronic device. An electronic tube or valve, transistor or other semiconductor device.

Note
This definition excludes inductors, capacitors, resistors and similar components.

Characteristic. A characteristic is an inherent and measurable property of a device. Such a property
may be electrical, mechanical, thermal, hydraulic, electro-magnetic, or nuclear, and can be expressed
as a value for stated or recognized conditions. A characteristic may also be a set of related values,
usually shown in graphical form.

Bogey electronic device. An electronic device whose characteristics have the published nominal values
for the type. A bogey electronic device for any particular application can be obtained by considering
only those characteristics which are directly related to the application.

Rating. A value which establishes either a limiting capability or a limiting condition for an electronic
device. It is determined for specified values of environment and operation, and may be stated in any
suitable terms.

Note
Limiting conditions may be either maxima or minima.

Rating system. The set of principles upon which ratings are established and which determine their
interpretation.

Note
The rating system indicates the division of responsibility between the device manufacturer and the
circuit designer, with the object of ensuring that the working conditions do not exceed the ratings.

ABSOLUTE MAXIMUM RATING SYSTEM

Absolute maximum ratings are limiting values of operating and environmental conditions applicable to
any electronic device of a specified type as defined by its published data, which should not be exceed-
ed under the worst probable conditions.

These values are choseri by the device manufacturer to provide acceptable serviceability of the device,
taking no responsibility for equipment variations, environmental variations, and the effects of changes
in operating conditions due to variations in the characteristics of the device under consideration and
of all other electronic devices in the equipment.

The equipment manufacturer should design so that, initially and throughout life, no absolute maximum
value for the intended service is exceeded with any device under the worst probable operating con-
ditions with respect to supply voltage variation, equipment component variation, equipment control
adjustment, load variations, signal variation, environmental conditions, and variations in characteristics
of the device under consideration and of all other electronic devices in the equipment.
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DESIGN MAXIMUM RATING SYSTEM

Design maximum ratings are limiting values of operating and environmental conditions applicable to a
bogey electronic device of a specified type as defined by its published data, and should not be exceed-
ed under the worst probable conditions.

These values are chosen by the device manufacturer to provide acceptable serviceability of the device,
taking responsibility for the effects of changes in operating conditions due to variations in the charac-
teristics of the electronic device under consideration.

The equipment manufacturer should design so that, initially and throughout life, no design maximum
value for the intended service is exceeded with a bogey device under the worst probable operating
conditions with respect to supply voltage variation, equipment component variation, variation in
characteristics of all other devices in the equipment, equipment control adjustment, load variation,
signal variation and environmental conditions.

DESIGN CENTRE RATING SYSTEM

Design centre ratings are limiting values of operating and environmental conditions applicable to a
bogey electronic device of a specified type as defined by its published data, and should not be exceed-
ed under normal conditions.

These values are chosen by the device manufacturer to provide acceptable serviceability of the device

in average applications, taking responsibility for normal changes in operating conditions due to rated
supply voltage variation, equipment component variation, equipment control adjustment, load variation,
signal variation, environmental conditions, and variations in the characteristics of all electronic devices.

The equipment manufacturer should design so that, initially, no design centre value for the intended
service is exceeded with a bogey electronic device in equipment operating at the stated normal supply
voltage.
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TRANSISTOR RATINGS

The ratings are presented as voltage, current, power and temperature ratings. The list of these ratings
and their definitions is given as follows:

Transistor voltage ratings
Collector to base voltage ratings

VeBmax The maximum permissible instantaneous voltage between collector and base
terminals. The collector voltage is negative with respect to base in PNP tran-
sistors and positive with respect to base in NPN types.

VcBmax (IE =0) The maximum permissible instantaneous voltage between collector and base
terminals, when the emitter terminal is open circuited.

Emitter to base voltage ratings

VEBmax The maximum permissible instantaneous reverse voltage between emitter and
base terminal. The emitter voltage is negative with respect to base for PNP
transistor and positive with respect to base for NPN types.

VEBmax (Ic=0) The maximum permissible instantaneous reverse voltage between emitter and
base terminals when the collector terminal is open circuited.

Collector to emitter voltage ratings

VCEmax The maximum permissible instantaneous voltage between collector and emitter
terminals. The collector voltage is negative with respect to emitter in PNP
transistors and positive with respect to emitter in NPN types. This rating is
very dependent on circuit conditions and collector current and it is necessary
to refer to the curve of Vg versus I for the appropriate circuit condition
in order to obtain the correct rating.

VCEmax (Cut-off)  The maximum permissible instantaneous voltage between collector and emitter
terminals when the emitter current is reduced to zero by means of a reverse
emitter base voltage, i.e. the base voltage is normally positive with respect to
emitter for PNP transistor and negative with respect to emitter for NPN types.

RB
NOTE: The term "cut-off”” is sometimes replaced by Vg > x volts, or Ao <y which are equivalent
E

conditions under which the device may be cut-off.

VcEmax (I = x mA) The maximum permissible instantaneous voltage between collector and emitter
terminals when the collector current is at a high value, often the max. rated
value.

VCEmax (1B =0) The maximum permissible instantaneous voltage between collector and emitter
terminals when the base terminal is open circuited or when a very high resistance
is in series with the base terminal. Special care must be taken to ensure that
thermal runaway due to excessive collector leakage current does not occur in
this condition.

Due to the current dependency of VE it is usual to present this information as a voltage rating chart
which is a curve of collector current versus collector to emitter voltage (see Fig. 1).
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This curve is divided into two areas:

A permissible area of operation under all conditions of base drive provided the dissipation rating is not
exceeded (area 1) and an area where operation is allowable under certain specified conditions (area 2).
To assist in determining the rating in this second area, further curves are provided relating the voltage
rating to external circuit conditions, for example:

RB VBB
—, Rp, Zrg, VRE, IR Or —— .
Rg' 1B By VBE. B Or R

R
An example of this type of curve is given in Fig. 2 as Vo versus = for two different values of
E

collector current.

7275911 7275910

area 1 \

area2 \

VcE Rg/Rg
Fig. 1. Fig. 2.

It should be noted that when Rg is shunted by a capacitor, the collector voltage Vg during switching
must be restricted to a value which does not rely on the effect of REg.

In the case of an inductive load and when an energy rating is given, it may be permissible to operate
outside the rated area provided the spcified energy rating is not exceeded.

Transistor current ratings

Collector current ratings

Icmax The maximum permissible collector current. Without further qualification, the
d.c. value is implied.

IC(AV)max The maximum permissible average value of the total collector current

Icm The maximum permissible instantaneous value of the total collector current.

Emitter current ratings

lEmax The maximum permissible emitter current. Without further qualification, the
d.c. value is implied.

IE(AV)max The maximum permissible average value of the total emitter current.

[ER(AV)max The m.aximum permissible average value of the total emitter current when
operating in the reverse emitter-base breakdown region.

IEM The maximum permissible instantaneous value of the total emitter current.

lERM The maximum permissible instantaneous value of the total reverse emitter

current allowable in the reverse breakdown region.
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Base current ratings

IBmax The maximum permissible base current. Without further qualification, the d.c.
value is implied.

IB(AV)max The maximum permissible average value of the total base current.

IBR(AV)max The maximum permissible average value of the total reverse base current allow-
able in the reverse breakdown region.

IBM The maximum permissible instantaneous value of the total base current. The
rating also includes the switch off current.

IBRM The maximum permissible instantaneous value of the total reverse current

allowable in the reverse breakdown region.

Transistor power ratings

Ptot max: The total maximum permissible continuous power dissipation in the transistor and includes
both the collector-base dissipation and the emitter-base dissipation. Under steady state conditions the
total power is given by the expression:

Ptot = VCE X Ic + VBE X IB-

In order to distinguish between "'steady state’’ and "'pulse’’ conditions the terms "'steady state power
(Pg)"” and " pulse power (Pp) are often used. The permissible total power dissipation is dependent
upon temperature and its relationship is shown by means of a chart as shown in Fig. 3.

12759812
PtOt

temperature
Fig. 3.

The temperature may be ambient, case or mounting base temperatures. Where a cooling clip or a
heatsink is attached to the device, the allowable power dissipation is also dependent on the efficiency
of the heatsink.

The efficiency of this clip or heatsink is measured in terms of its thermal resistance (R¢p p) normally

expressed in degrees kelvin per watt (K/W). For mounting base rated devices, the added effect of the
contact resistance (Rt j) must be taken into account.

The effect of heatsinks of various thermal resistance and contact resistance is often included in the
above chart.

April 1991
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Thus for any heatsink of known thermal resistance and any given ambient temperature, the maximum
permissible power dissipation can be established. Alternatively, knowing the power dissipation which
will occur and the ambient temperature, the necessary heatsink thermal resistance can be calculated.

A general expression from which the total permissible steady state power dissipation can be calculated
is:
Tj - Tamb

Ptot =
Rth j-a

where Ry j.5 is the thermal resistance from the transistor junction to the ambient. For case rated or
mounting base rated devices, the thermal resistance Rp, i.4 is made up of the thermal resistance junction
to case or mounting base (R¢h j.mp), the contact thermal resistance (Ryp i) and the heatsink thermal
resistance Ryp .

For the calculation of pulse power operation Pp, the maximum pulse power is obtained by the aid of
a chart as shown in Fig. 4.

Zih t

d (duty factor) = —;‘

pulse width 7275913
Fig. 4.

The general expression from which the maximum pulse power dissipation can be calculated is:

_ Tj-Tamb-Psx Rthja

Po =

Ztht+d (Rth c-a)
where Zyj, ¢+ and d are given in the above chart and Ry, ¢.5 is the thermal resistance between case and
ambient for case rated device. For mounting base rated device, it is equal to Rty b + Rtp j and is zero
for free air rated device because the effect of the temperature rise of the case over the ambient for a
pulse train is already included in Z¢ t.

Temperature ratings

Timax The maximum permissible junction temperature which is used as the basis for
the calculation of power ratings. Unless otherwise stated, the continuous value
is implied.

ijax (continuous  The maximum permissible continuous value.

operation)

ijax (intermittent  The maximum permissible instantaneous junction temperature usually allowed

operation) for a total duration of 200 hours.

Tmb The temperature of the surface making contact with a heatsink. This is confined

to devices where a flange or stud for fixing onto a heatsink forms an integral
part of the envelope.

Tease The temperature of the envelope. This is confined to devices to which may be
attached a clip-on cooling fin.
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LETTER SYMBOLS FOR TRANSISTORS AND SIGNAL DIODES

based on IEC Publication 148

LETTER SYMBOLS FOR CURRENTS, VOLTAGES AND POWERS
Basic letters
The basic letters to be used are:

I, i =current
V, v = voltage
P, p = power.

Lower-case basic letters shall be used for the representation of instantaneous values
which vary with time.
In all other instances upper-case basic letters shall be used.

Subscripts

A,a Anode terminal

(AV), (av) Average value

B. b Base terminal, for MOS devices: Substrate

(BR) Breakdown

a,c Collector terminal

D, d Drain terminal

E; @ Emitter terminal

B, £ Forward

G, g Gate terminal

K. k Cathode terminal

M, m Peak value

0,0 As third subscript: The terminal not mentioned is open circuited
R As first subscript: Reverse. As second subscript: Repetitive.

As third subscript: With a specified resistance between the terminal
not mentioned and the reference terminal.
(RMS), (rms) Root-mean-square value
As first or second subscript: Source terminal (for FETS only)

S. s As second subscript: Non-repetitive (not for FETS)
l As third subscript: Short circuit between the terminal not mentioned
and the reference terminal
Ky x Specified circuit
Z,z Replaces R to indicate the actual working voltage, current or power

of voltage reference and voltage regulator diodes.

Note: No additional subscript is used for DC values.
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Upper-case subscripts shall be used for the indication of:
a) continuous (DC) values (without signal)
Example I

b) instantaneous total values
Example ig

c) average total values
Example I3AV)

d) peak total values
Example Ipyg

e) root-mean-square total values

Example IB(RMS)

Lower-case subscripts shall be used for the indication of values applying to the varying
component alone ¢

a) instantaneous values
Example i}

b) root-mean-square values
Example In(rms)

c) peak values
Example Iy

d) average values
Example Ip(av)

Note: If more than one subscript is used, subscript for which both styles exist shall
either be all upper-case or all lower-case.

Additional rules for subscripts

Subscripts for currents

Transistors: If it is necessary to indicate the terminal carrying the current, this should
be done by the first subscript (conventional current flow from the external
circuit into the terminal is positive).

Examples : IB' i, ip. Ibm

Diodes : To indicate a forward current (conventional current flow into the anode
terminal) the subscript F or f should be used; for a reverse current
(conventional current flow out of the anode terminal) the subscript R or r
should be used.

Examples: Ig, IR, iF, If(rms)
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Subscripts for voltages

Transistors: If it is necessary to indicate the points between which a voltage is meas-
ured, this should be done by the first two subscripts. The first subscript’
indicates the terminal at which the voltage is measured and the second the
reference terminal or the circuit node. Where there is no possibility of
confusion, the second subscript may be omitted.

Examples:V__, v_._, v , V
Pes ep' YBE' Vbe' 'bem

Diodes: To indicate a forward voltage (anode positive with respect to cathode), the
subscript I or f should be used; for a reverse voltage (anode negative with
respect to cathode) the subscript R or r should be used.

E lest Vi Vs Vs V
xamples: Vo, Vo, ve, V.

Subscripts for supply voltages or supply currents

Supply voltages or supply currents shall be indicated by repeating the appropriate term-
inal subscript.

Exc les: V
xamples co IEE

Note: If it is necessary to indicate a reference terminal, this should be done by a third
subscript

Example : Vocg

Subscripts for devices having more than one terminal of the same kind

If a device has more than one terminal of the same kind, the subscript is formed by the
appropriate letter for the terminal followed by a number; in the case of multiple sub-
scripts, hyphens may be necessary to avoid misunderstanding.

Examples: 1 = continuous (DC) current flowing

B2 » .
into the second bhase terminal

VBZ—E = continuous (DC) voltage between
the terminals of second base and

emitter

Subscripts for multiple devices

For multiple unit devices, the subscripts are modified by a number preceding the letter
subscript; in the case of multiple subscripts, hyphens may be necessary to avoid mis-
understanding.

continuous (DC) current flowing
into the collector terminal of the
second unit

Examples: I~

Vig.gc = continuous (DC) voltage between
the collector terminals of the
first and the second unit.
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LETTER SYMBOLS

Application of the rules

The figure below represents a transistor collector current as a function of time. It con-
sists of a continuous (DC) current and a varying component.

collector
current

Iciaw

(no signal) T

AR

LETTER SYMBOLS FOR ELECTRICAL PARAMETERS

Defenition

For the purpose of this Publication, the term "electrical parameter" applies to four-
pole matrix parameters, elements of electrical equivalent circuits, electrical impedan-
ces and admittances, inductances and capacitances.

time 7265988

Basic letters

The following is a list of the most important basic letters used for electrical parameters
of semiconductor devices.

B,b = susceptance; imaginary part of an admittance
C = capacitance

G, g = conductance; real part of an admittance

H,h = hybrid parameter

L = inductance

R, r = resistance: real part of an impedance

X,x = reactance: imaginary part of an impedance
Y,y = admittance;

Z,z = impedance;
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LETTER SYMBOLS

Upper-case letters shall be used for the representation of:

a) electrical parameters of external circuits and of circuits in which the device forms
only a part;

b) all inductances and capacitances.

Lower-case letters shall be used for the representation of electrical parameters inher-
ent in the device (with the exception of inductances and capacitances).

Subscripts

General subscripts

The following is a list of the most important general subscripts used for electrical para-
meters of semiconductor devices:

B f = forward; forward transfer
1,i(or 1) = input

L, 1 = load

0O, o (or 2) = output

R, T = reverse; reverse transfer
S, s = source

Examples: ZS’ hf, hF

The upper-case variant of a subscript shall be used for the designation of static (d.c.)
values.

Examples : hFE = gstatic value of forward current transfer ratio in common-
emitter configuration (DC current gain)
RE = DC value of the external emitter resistance

Note: The static value is the slope of the line from the origin to the operating point on
the appropriate characteristic curve, i.e. the quotient of the appropriate electri-
cal quantities at the operating point.

The lower-case variant of a subscript shall be used for the designation of small-signal
values.

Examples: hfe = small-signal value of the short-circuit forward
current transfer ratio in common-emitter confi-
guration

Ze = Re + le = small-signal value of the external impedance

Note: If more than one subscript is used, subscripts for which both styles exist shall
either be all upper-case or all lower-case

Examples: hFE’ YRE’ hfe
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LETTER SYMBOLS

Subscripts for four-pole matrix parameters

The first letter subscript (or double numeric subscript) indicates input, output, forward
transfer or reverse transfer
Examples: h, (or h_ )
bl (or Hh)
h° (or h
bt (or h21)
o 12
A further subscript is used for the identification of the circuit configuration. When no
confusion is possible, this further subscript may be omitted.
Examples: hfe (or h21e)’ hFE (or h21E)

Distinction between real and imaginary parts

If it is necessary to distinguish between real and imaginary parts of electrical parame-
ters, no additional subscripts should be used. If basic symbols for the real and imagina-
ry parts exist, these may be used.
Examples: Z, =R, + jX,
i i i
i

e gfe T bee

If such symbols do not exist or if they are not suitable, the following notation shall be
used:

Examples: Re (hih) etc. for the real part of hib
Im (hib) etc. for the imaginary part of hib

84
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S-PARAMETERS

SCATTERING PARAMETERS

In distinction to the conventional h, y and z-paramecters, s-parameters relate to travel-
ling wave conditions. The figure below shows a two-port network with the incident and
reflected waves aj, by, ayandby.

O— —O0— EF—0= O-
2, a —> +——a, =
b, e— =i b L
Zo s = %
Vs Vs2
S 7265646.1
Vi1 Vi2
‘dl = ag -
VZ, VZg 1)
b, = Vr1 b V2
by = 9 =
! VZg VZ,
Z., = characteristic impedance of the transmission line in which the two-port is
connected.
Vi = incident voltage
Vi = reflected (generated) voltage

The four-pole equations for s-parameters arc:
by = syqay + 51242

by = sp1a) + 822

Using the subscripts i for 11, r for 12, f for 21 and o for 22, it follows that:

by
ST T ag =0
by
Sr:’qlzzgl_z— a; =0
by
S SZI:a 822()
.
S0'522_5 ap =0

1) The squares of these quantities have the dimension of power.
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S-PARAMETERS

The s-parameters can be named and expressed as follows:

sj = sp; = Input reflection coefficient.
The complex ratio of the reflected wave and the incident wave at the input,

under the conditions Zy = Z, =50 and Vg = 0.

8, = 819 = Reverse transmission coefficient.
The complex ratio of the generated wave at the input and the incident wave at

the output, under the conditions Zgy = Z,=50 £ and Vg1 = 0.

= sp1 = Forward transmission coefficient.
The complex ratio of the generated wave at the output and the incident wave at

the input, under the conditions Z) = Z =50 £ and Vg3 = 0.

.

= 899 = Output reflection coefficient.
The complex ratio of the reflected wave and the incident wawe at the output,

under the conditions Zg = Z,=50 £ and Vg1 = 0.

86
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J L BA423L

SILICON AM BAND SWITCHING DIODE FOR SURFACE MOUNTING

The BA423L is a switching diode intended for band switching in AM radio receivers.

This SM diode is a leadless diode in a hermetically sealed SOD-80 envelope with lead/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

Continuous reverse voltage

Forward current (DC)

Junction temperature

Diode capacitance at f =1 MHz
VR=3V

Series resistance at f = 1 MHz
I =10mA

VR max
IF max.
T; max.
Cyq <
rs <

20 V
50 mA
100 °C

2.5 pF

12 Q

MECHANICAL DATA

green
red
(cathode) \

Dimensions in mm

Dy =
16+0,1

0,3 0,3
—

35%0,2

Fig. 1 SOD-80.

-

7222079
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BA423L

RATINGS

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

Continuous reverse voltage VR max. 20 V
Forward current (DC) IE max. 50 mA
Storage temperature range Tstg —65 to + 1560 °C
Junction temperature Tj max. 150 °C

THERMAL RESISTANCE

From junction to ambient on a ceramic
substrate of 8 mm x 10 mm x 0.7 mm
(see soldering recommendations SOD-80) Rthj-a max. 400 K/W

CHARACTERISTICS
Tamb = 25 ©C unless otherwise specified

Forward voltage

Ig =50 mA VE == 09 Vv
Reverse current
VR=20V | & 100 nA
VR=20V;Tj=125°C R < 5.0 pA
Diode capacitance at f = 1 MHz
VR=3V Cq £ 25 pF
Series resistance at f = 1 MHz
IF=10mA A < 12 Q
4 7289312 4 7289311.P
Cq ks
(pF) (Q)
3 3
\
\
21 2
~
1 ™~ L 1 &
I o | _—
0 0
0 5 10 VR (V) 15 0 5 10 I (ma) 18
Fig. 2 Diode capacitance as a function Fig. 3 Series resistance as a
of continuous reverse voltage; function of forward current;
f=1MHz,'TJ-=25°C; f=1MHz,'Tj=25°C;
typical values. typical values.
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BA682
BAG83

BAND-SWITCHING DIODES FOR SURFACE MOUNTING

Switching diodes in a SOD-80 envelope, intended for band switching in v.h.f. television tuners. A

special feature of these diodes is their low capacitance.

These SM diodes are leadless diodes in an hermetically sealed micro-miniature glass envelope with
tin-plated metal discs at each end. They are suitable for Automatic Placement and as such they can

withstand immersion soldering.
The diodes are delivered in “super 8" tape.

QUICK REFERENCE DATA

Continuous reverse voltage VR
Forward current (d.c.) IE
Junction temperature Ti
Diode capacitance

VR=3V;f=1MHz Cd
Series resistance at f = 200 MHz

IF= 3mA "

Ig =10 mA o

BA682 | BAG83

max. 35
max. 100
max. 150
< 1,25
< 0,7
< 0,5

’

35
100
150

1,2

1,2
0,9

mA
oC

pF

00

MECHANICAL DATA
Fig. 1 SOD-80.

Dimensions in mm

’

The cathode is indicated by a red band.
The BAB83 cathode has an additional orange band.

<«—— 35+02 —

D1
1,6+0,1

03

7291084 .1

April 1991

91



BA682
BA683

RATINGS

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

Continuous reverse voltage
Forward current (d.c.)
Storage temperature
Junction temperature

THERMAL RESISTANCE
From junction to ambient in free air

CHARACTERISTICS

Tj = 25 OC unless otherwise specified.

Forward voltage
Ig =100 mA

Reverse current
VR=20V
VR=20V; Tamp=75°C

Diode capacitance at f = 1 MHz
VR=1V
VR=3V

Series resistance at f = 200 MHz
Ig= 3mA
Ig =10 mA

VR
IF
Tstg
Tj

max.
max.

Rth j-a=

VE

D

AWA

NN

AN

35
100
—65 to +150
150
0,6
1,0
50
-

BA682 | BA68S3
1,5 15
1,25 1.2
0,7 1,2
0,5 0,9

mA
oC
oC

K/mw

nA
HA

92
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BAS16

SILICON PLANAR EPITAXIAL HIGH-SPEED DIODE

Silicon epitaxial high-speed diode in a microminiature plastic envelope. It is intended for high-speed
switching in hybrid thick and thin-film circuits.

QUICK REFERENCE DATA

Continuous reverse voltage VR max. 75V
Repetitive peak reverse voltage VRRM max. 85V
Repetitive peak forward current IERM max. 500 mA
Junction temperature T max. 150 ©C
Forward voltage at | = 50 mA Vg < 10V

Reverse recovery time when switched from
iF=10mAtolg=10mA; R =100 £;

measured at Ig = 1 mA ter < 6 ns
Recovery charge when switched from

IE=10mAto VR=5V; R_=500% Qg < 45 pC
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BAS16 = A6p

0.090 . -
- 075 4_7/\ ] SONE

w4 1 =

i 0.1 U ! T MBB111
n11%:< ~max ' 1.4 25
1.2 max
i . 7 max 1]

3

‘_n‘:gx—’;{: 0.48 _8_'1_> ‘ E 7296885.1

max
TOP VIEW

See also Soldering recommendations.

| ﬁpril 1991
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BAS16

RATINGS

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

Continuous reverse voltage VR max. 75V
Repetitive peak reverse voltage VRRM max. 85V

Average rectified forward current*®
(averaged over any 20 ms period)

up to Tamp =25 °C IF(AV) max. 250 mA
Forward current (DC) IE max. 250 mA
Repetitive peak froward current IFRM  max. 500 mA

Non-repetitive peak forward current
(per crystal)

t=1us IFSM max. 2 A

t=1ms IFsm max. 1A

t=1s IFsm max. 05 A
Storage temperature range Tstg —65 to+ 150 °C
Junction temperature Tj max. 150 ©°C

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

CHARACTERISTICS
Ti = 25 OC unless otherwise specified.
Forward voltage

lg= 1mA VE &< 715 mV

Ig= 10mA VE < 856 mV

Ig= 50mA Vg & 1000 mV

Ig =150 mA VE < 1250 mV
Reverse current

VR=25V;TJ~=150°C IR < 30 uA

VR=75V IR < 1 KA

VR=75V;Tj=150°C IR < 50 A
Diode capacitance

VR=0;f=1MHz Cyq < 2 pF
Forward recovery voltage (see also Fig. 2) ’

when switched to | = 10 mA; tp= 20 ns Vir < 1,75 V

Reverse recovery time (see also Fig. 3)
when switched from I = 10 mA to IR = 10 mA;
R =100 Q; measured at Ig = 1 mA trr < 6 ns

Recovery charge (see also Fig. 4)
when switched from Ig = 10mAto VR =5 V; ’
R =500 Qg < 45 pC

* Measured under pulse conditions. tp <0,5ms. Ig(ay) =150mA, t(ay) < 1ms, for sinusoidal opera-
tion.

** See Thermal characteristics.

4 Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm.
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Silicon planar epitaxial high-speed diode J L BAS16

1 1
- 1k 4500 90%
Ver
Rs=500 . oscilloscope
D.UT. Ri=500 10%
t
trjle—tp ¢
I 7261329
7261327 input signal output signal

Fig. 2 Forward recovery voltage test circuit and waveforms.

Input signal:  forward pulse rise time = t, = 20 ns; forward current pulse duration tp = 120 ns; duty
factor = 6 = 0,01.

Oscilloscope: rise time = t, = 0,35 ns.

Circuit capacitance C < 1 pF (C = oscilloscope input capacitance + parasitic capacitance).

e 1 -—1 te——t; .
| | T —
| 10% ‘ ]
| i *If et
< | 1 t
Rs=500 7 F } sampling
| I | | oscilloscope ﬂ
L [ — 5
V=Vg+I¢ xRs R;j=500 Ve 90% 1.*
l 12613281
7261326 input signal output signal

Fig. 3 Reverse recovery time test circuit and waveforms.

Input signal:  reverse pulse rise time = t. = 0,6 ns; reverse pulse duration = t; = 100 ns; duty
factor = 6 = 0,05. *tyruptolg=1mA.

Oscilloscope: rise time = t, = 0,35 ns.

Circuit capacitance C < 1 pF (C = oscilloscope input capacitance + parasitic capacitance).

DUT 1
eh~1¢

e e N 1
Rs=5000 |
| l . 100 | oscilloscope
b DZGD we] ¢ L0 rz2omn
yeVoulale e} p l t
I output signal

7273212 72690861

Fig. 4 Recovery charge test circuit and waveform.

D1 = BAWG62; D2 = diode with minority carrier life time at 10 mA: <200 ps

Input signal
Rise time of the reverse pulse t- = 2 ns
Reverse pulse duration tp = 400 ns
Duty factor ) = 0,02

Circuit capacitance C < 7 pF (C = oscilloscope input capacitance + parasitic capacitance).

April 1991
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BAS16

300 7265148.1 15 7265149.3
Tj=25°C :
e VE
(mA) typ max (V)
T
200 1 1
i = g
” ! — 100 mA 1
’ ; S
[
o
N ~
10
100 i 1 0,5 — -
= N
- 1
7
’l u
1
7 0
0 z 0
0 1 VE (V) 2 0 100 T (°c) 200
Fig. 5. Fig. 6 Typical values.
105 7278312.2
IR
A
i) VR=75VA4 1
104 /| 'l/A
a 2/
175V / oo 7224324
o LA f IF(AV)
3 pd (mA) e
b yaw i 200 N\
y4
/ AN
25V 150
/
10? 7 / 100 \\
7 N
- typ typ 50 \\
f N
1 0 100 6 200 00 50 100 150 200
T] ( C) T31°C)
Fig. 7. Fig. 8 Current derating curve.
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BAS17

LOW VOLTAGE STABISTOR

Silicon planar epitaxial diode in SOT-23 envelope. This diode is intended for low voltage stabilizing
e.g. bias stabilizer in class-B output stages, clipping, clamping and meter protéction.

QUICK REFERENCE DATA

Repetitive peak forward current IFRM max. 250 mA
Storage temperature Tstg —65 to + 150 °C
Junction temperature Tj max. 150 °C
Forward voltage
Ig= 0,1TmA VE 580 to 660 mV
lg=10mA VE 665 to 745 mV
Ilg= 10mA VE 750 to 830 mV
Ig =100 mA VE 870 t0 960 mV
Diode capacitance
VR=0;f=1MHz Cq < 140 pF
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-23.
3.0 Marking code
28 BAS17 = A91
0.150 ) "
075 9% ~E=E - =oz@lA[e]
w5 e 2M)| A
0.60 // s 5
| 4 2 | Ao
—| |— 0.1 : ' T 3 wmsBI
10° max : th 2.8
meix \ 1.2 max
S 10°
‘ K . ’ max I ‘
3
|
A \/ 0
<_|'11(:[)(_> 30° 0~L"8_0.1—_> E 7296885.1

max

TOP VIEW

See also chapter Sol/dering Recommendations.
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BAS17

RATINGS

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

Repetitive peak forward current *
Storage temperature
Junction temperature

THERMAL CHARACTERISTICS **

From junction to ambient *

CHARACTERISTICS
Tj = 25 OC unless otherwise specified
Forward voltage

lg=0,1TmA
Ig=10mA
Ig = 5,0mA
lg= 10mA
Ig =100 mA
Reverse current
VR=4V
Temperature coefficient
Ig=1mA

Diode capacitance
VR=0;f=1MHz

*

Mounted on a ceramic substrate of 7 mm x 5 mm x 0,5 mm.
** See Thermal characteristics.

IFRM
Tstg

Tj

Rth j-t

max.
—65 to + 150
max.

250

150

420

580 to 660
665 to 745
725 to 805
750 to 830
870 to 960

typ.

-1,8

140

mA
oC
oc

K/W

mV
mV
mV
mV
mV

uA

mV/K

pF
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BAS17

Low voltage stabistor

72909
100 s R 000
oz
Z > A
Ir 7
(mA) 117
" 4
min. / max.
10 /
¥ 5 I'
. 7
y 3
#
Y
1 = v
o
yi
i 4 7 4
7
/
A
0,1 £
0,5 0,75 VE (V) 1,0

Fig. 2 Forward current as a function of forward voltage.
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BAS19
BAS20
BAS21

SILICON PLANAR EPITAXIAL HIGH-SPEED DIODES

Silicon epitaxial high-speed diodes in a microminiature plastic envelope. They are intended for switching

and general purposes.

QUICK REFERENCE DATA

Continuous reverse voltage
Repetitive peak reverse voltage
Repetitive peak forward current
Junction temperature

Forward voltage at |g = 100 mA

Reverse recovery time when switched from
IF=30mAto Ig =30 mA; R =100 £
measured at IR = 3 mA

VR max.
VRRM max.
IFRM max.
Tj max.
VE <
trr <

BAS19 | BAS20 | BAS21

100 . 150
120 200
625

150

.

50

l 200 V

250 V
mA
oc
v

ns

MECHANICAL DATA

Dimensions in mm

Fig. 1 SOT-23.
3.0
2.8 .
0.150
0.090 e
075 - 5 (Elz@kE
0.60 //
1 1 '
/4 2 | —-1_
. |l 01 1 ' j
10 max 1L 25
meix \ 1.2 max
t < RE
<—m‘|gx_> 30° 0-‘*8-8.1_’ E 7296885.1
max
TOP VIEW

See also Soldering recommendations.

Marking code
BAS19 = JPp

BAS20 = JRp
BAS21 = JSp

\ C\pril 1991
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BAS19
BAS20
BAS21

RATINGS

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

Continuous reverse voltage
Repetitive peak reverse voltage

Non-repetitive peak forward current

(per crystal)
t=1us
t=1s

Average rectified forward current (1)
(averaged over any 20 ms period)

Forward current (DC)
up to Tamp = 25 °C*

Repetitive peak forward current

Storage temperature range

Junction temperature

Total power dissipation up to Tamp = 25 °C

THERMAL RESISTANCE **

From junction to ambient*

CHARACTERISTICS
TJ' = 25 OC unless otherwise specified.

Forward voltage
Ig =100 mA
I =200 mA

Reverse breakdown voltage (1)
BAS19; Ig = 100 A
BAS20; Ig = 100 A
BAS21; Ig = 100 uA (2)

Reverse current
VR = VRmax
VR = VRmax: Tj =150 ©C

Differential resistance
Ig = 10 mA

VR
VRRM

IFSm
IFsm

IF(AV)

Ir
IFRM
Tstg

Tj

Ptot

Rthj—a

VE

V(BR)R
V(BR)R
V(BR)R

IR

rdiff

max.

max.

max.
max.

max.

max.

max.

max.

(1) Measured under pulse conditions; Pulse time = t, < 0,3 ms.
(2) At zero life time, measured under pulse conditions to avoid excessive dissipation and voltage

limited to 275 V.

*

** See Thermal characteristics.

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

BAS19 | BAS20 | BAS21

100 ‘ 150 ‘ 200
120 200 250
25
05
200
200
625

—65 to + 150
150
200
= 430
< 1,0
< 1,26
> 120
> 200
T 250
< 100
& 100
typ. 5

\
Vv

mA

mA
mA
oc
o%c
mW

K/W

LEL

nA
uA

102
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BAS19

Silicon planar epitaxial high-speed diodes BAS20
BAS21
Diode capacitance
VR =0; f=1MHz o 5 5 pF
Reverse recovery time (see Figs 2 and 3)
when switched from | =30 mA to IR =30 mA;
R =100 £; measured at Ig =3 mA trr < 50 ns
Vg @ i v | tpitot)
—;; N —; -t e fp—w |
DUT. 90% o | ]
Rg=500 sampling : | *I'F o ter —" t
scilloscope ! I
i X R,=sonp ‘ /‘}
90%0 I
751718 input signal output signal

Fig. 2 Test circuit.

Input signal
total pulse duration
duty factor
rise time of reverse pulse
reverse pulse duration
Oscilloscope
rise time
circuit capacitance*

Fig. 3 Waveforms; Ig =3 mA.

;D(tot) =2ps

=0,0025
tr =0,6 ns
tp =100 ns
ty =0,35 ns
C <1pF

*C = oscilloscope input capacitance + parasitic capacitance.

\ (April 1991
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BAS19

BAS20
BAS21
Tamb =
7282319
0 0
20 25°C | M 'FRM
1 _ |
— = 50°C .
'F(AV) / = by .
A 4 = faih
(mA) / —— 5 5 -
= 75°C t<05ms
/ +
Lt
/-’
100 - —= 100°C
/ FEE
et
—— 125°C
T
/ __’—P/
prnaren?
0
0 0,5 5 1

Fig. 4 BAS19; maximum permissible average rectified forward current for pulse operation as a function
of the duty factor at Vg = 100 V.

1000 7282320 I
F r—’ 1 'FRM
'ERM ol :
(mA) = 5=T
t<0,5ms
[UAVAAY
500 T\
\ NC
‘ \ \\\ NG
{ERN L
N N \‘\\ = Tamb =
. — T~ 259
™ —— —50°C
—— _Zg(;)gc
s e 12509¢C
0
0 05 5 1

Fig. 5 BAS19; maximum permissible repetitive peak forward current for pulse operation as a function
of the duty factor at VR = 100 V.

104 April 1991



BAS19

Silicon planar epitaxial high-speed diodes BAS20
BAS21
7282321 Targb =
200 25°C 13 B lERM
c |
~ A A 777 'FIAV)
== 4 50°C 0 ’ -
__.—/ - T

‘F(AV) _-_-‘__ - - ..]T "

(mA) [ == rd 5= T
T T 76 °¢ t<0,5ms
/ =7
— -
100 e

—T_— .+ 100°C

-

T 125°C

F_——- ==
— =1

\

0

0 05 8 1

Fig. 6 BAS20/21; maximum permissible average rectified forward current for pulse operation as a
function of the duty factor.

7282322
1000 T Ie :
FRM
0
'FRM ELJ
=il
(mA) 5 5
t<0,5ms
t
L BN
500 [N
N\ N
HIEVENENN
| \ R\ N IS
N NS TS
! h- R I s Tamb =
\ N ST Lo
SRR I S i = 50°C
\ 1 e e — 75°C
ST 100°C
" 125°C
0 0,5 5 1

Fig. 7 BAS20/21; maximum permissible repetitive peak forward current for pulse operation as a

function of the duty factor.
\ Cpril 1991
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BAS19

BAS20
BAS21
7282316
300 7282315 300 .
'F
Ie [ 'F(AV)
(mA) (mA) <——-T——»l
T<20ms
200 200
N
S VRM up to ]
120V (BAS19) {4
\ <1200V (BAS20){+
N 250V (BAS21) 11
100 N 100
\
X
\
N\
N
0 0
0 100 1, (%) 200 0 100 T, (%) 200
Fig. 8. Fig. 9.
7282317
300
VR
(V)
Fig. 8 Maximum permissible continuous
forward current as a function of the
200 BAS21 ambient temperature.
\
\
BAS20 Fig. 9 Maximum permissible average
rectified forward current as a function
\ of the ambient temperature.
BAS19
100 X Fig. 10 Maximum permissible continuous
reverse voltage as a function of the
ambient temperature.
\
0
0 100 Tamb (°C) 200
Fig. 10.
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BAS19

Silicon planar epitaxial high-speed diodes BAS20
BAS21
102 7282318 72623091
7 —Tj=25%
|
R [T 7 1000 mmmeT; 2150 °C
(uA) ] 2 F
P 4 I
10 4 (mA)
7 7 750
max typ
,/ typ +—t max
/’ NVITEVZ
| : /
v 2 5 /|
- 00 ] 7
/ ¥
Vi
117 /
v
4 F
1071 / 7
= 250 7
/- 7
VAV [
74/
9_1:?,
L 0
0 50 100 150 0 05 Toverv) 15
T (96) F
Fig. 11. Fig. 12.
1‘5 72724610
typ. values
N O
EEEE
Ye e Ir = 625 mA
(V) = —
Fig. 11 Continuous reverse current as a
function of the junction temperature.
1 =
STt 250mA
e -~ | Fig. 12 Forward current as a function
100 mA 4 of forward voltage.
—
™ 5
~ 10 mA Fig. 13 Forward voltage as a function
05 =L of the junction temperature.
0
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Fig. 13.

April 1991 107



BAS19

BAS20
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Fig. 14. Fig. 15.
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BAS28

SILICON PLANAR EPITAXIAL HIGH-SPEED DIODE

The BAS28 consists of two separate diodes in one microminiature envelope intended for surface

mounting.

It concerns fast-switching general-purpose diodes.

QUICK REFERENCE DATA

Continuous reverse voltage
Repetitive peak reverse voltage
Repetitive peak forward current

VR max. 75 V
VRRM max. 85 V

IFRM max. 250 mA

Junction temperature Tj max. 150 °C
Forward voltage at | = 50 mA VE < 1,0V
Reverse recovery time when switched from

IF=10mAtolg=10mA; R =100 £,

measured at IR = 1 mA _ ter < 6 ns
Recovery charge when switched from

IF=10mAtoVR=5V; R_=500Q Qq < 45 pC
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-143.

- 3.0 Marking code: JTp

0,150 2,8 »—{8]
I~ A ({=hz@als
H O
: == T —
| |«— 0,1 : ' Yy Y
10° max 1,4 25 S5
"‘f" 1,2 max 1 2
| T |
max
; f zE
1 2
11 s - L_ _.l
max" 30° 0 ea‘ 0 0 ae‘ g telo®lale]
max =04 #5101
17—
7Z85014.6
TOP VIEW
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BAS28

RATINGS

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

Continuous reverse voltage
Repetitive peak reverse voltage

Average rectified forward current®
(averaged over any 20 ms period)
up to Tamp =25 °C

Forward current (DC)
Repetitive peak forward current

Non-repetitive peak forward current
(per crystal)

t=1us
t=1ms
t=1s

Storage temperature range
Junction temperature

THERMAL RESISTANCE
From junction to ambient **

CHARACTERISTICS
Tj = 25 OC unless otherwise specified

Forward voltage

IF= 1TmA
Ip= 10mA
IF= 50mA
IF = 150 mA

Reverse current
VR=25YV; Tj =150°C
VR=75V
VR=75V;Tj=150 oC
Diode capacitance
VR=0;f=1MHz
Forward recovery voltage (see also Fig. 2)
when switched to Ig = 10 mA; t, = 20 ns
Reverse recovery time (see also Fig. 3)

when switched from I = 10 mA to Ig = 10 mA;
R =100 2; measured at IR = 1 mA

Recovery charge (see also Fig. 4)
when switched from Ip = 10mAto VR =5V;
R =500 2

*

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

VR
VRRM

IF(AV)
IF
IFRM

IFsm
IFsm
IFSM
Tstg

Tj

Rth j-a

max. 75
max. 85
max. 215
max. 215
max. 215
max. 2
max. 1
max. 0,5
—65 to + 150
max. 150
430

<< 715
< 855
< 1000
< 1250
< 30
< 1
1} 50
< 2
=4 1,75
< 6
< 45

Measured under pulse conditions. t, < 0,5 ms. IF(aAy) = 150 mA, t(ay) < 1 ms, for sinusoidal

mV
mV
mV
mV

ns

pC
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Silicon planar epitaxial high-speed diode BAS28

b I
35 k0 4500 0%
Ver
Rs=500 oscilloscope f
D.UT. R;=500 10% v
4 t t
tr [e—tp —
l 7261329
7261327 input signal output signal

Fig. 2 Forward recovery voltage test circuit and waveforms.

Input signal:  forward pulse rise time = t, = 20 ns; forward current pulse duration tp = 120 ns; duty
factor =6 = 0,01.

Oscilloscope: rise time = t, = 0,35 ns.

Circuit capacitance C < 1 pF (C = oscilloscope input capacitance + parasitic capacitance).

P 3 ——n’«—tp

Tro% R
f—%‘_" ‘
Rs=50 01 . :

| +Ie .—tr(—‘.l
£ b - v
V=V + I xRs

el sampling
oscilloscope ?
———————— Ri=500 90% I*

r—
|

Vr
] 72613281

7261326 input signal output signal
Fig. 3 Reverse recovery time test circuit and waveforms.

Input signal:  reverse pulse rise time = t. = 0,6 ns; reverse pulse duration = t; = 100 ns; duty
factor = § = 0,05. *tyuptolg=1mA.

Oscilloscope: rise time = t, = 0,35 ns.

Circuit capacitance C < 1 pF (C = oscilloscope input capacitance + parasitic capacitance).

ouT D1

Rg=5000
oscilloscope

| I 4 C ‘)c
P k| R z10M0
V=Vg +I¢ R > 21‘39;" l !

[ J

7273212

t

output signal

7289085.1

Fig. 4 Recovery charge test circuit and waveform.

D1 = BAW62; D2 = diode with minority carrier life time at 10 mA: < 200 ps

Input signal
Rise time of the reverse pulse tr = 2 ns
Reverse pulse duration tp = 400 ns
Duty factor ) = 0,02

Circuit capacitance C < 7 pF (C = oscilloscope input capacitance + parasitic capacitance).

April 1991
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BAS28

7265148.1 7265149.3
300 Tj= 250C 16
e Vg
(mA) typ max (V)
1
200 l 1
' - -
b F=IT
i
iAW, = 100 mA
Il
7 oy
)
L I~
) I 17 05 10
100 1 ’ NG —
[ ]
1
7
Hy 0.1
0 ’ 0
0 1 Vg (V) 2 0 100 TJ'(OC) 200
Fig./5: Fig. 6 Typical values.
o 7278312.2
IR
(nA) B /
VR=75V; /
10* 4L LA,
a £ 7
75V 7 - 7224324
i )2 { IF(AV)
3 4, (mA)  ——
10 ar. 200 \\
7
25V - \\
y
102 : / 100 \\
A7 N
- typ / typ 50 \
/ N
10 00 50 100 150 200
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Fig..7. Fig. 8 Current derating curve.
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BAS29
BASS31
BAS35

SILICON PLANAR EPITAXIAL HIGH-SPEED DIODES

The BAS29, BAS31 and the BAS35 are silicon planar epitaxial diodes encapsulated in a SOT-23 envelope.

The BAS29 consists of a single diode. The BAS31 has two diodes in series and the BAS35 has two
diodes with a common anode. All diodes are designed for switching inductive loads in semi-electronic

telephone exchanges.

QUICK REFERENCE DATA (per diode)

Continuous reverse voltage VR
Repetitive peak forward current IFRM
Forward current IF
Junction temperature Tj
Forward voltage at I = 50 mA VE

Reverse recovery time when switched from
IF=30mAtolg=30mA; R_=100Q;

measured at IR = 3 mA ter

max.
max.
max.

max.

90 V
600 mA
250 mA
150 °C
0,84 V

50 ns

MECHANICAL DATA

Fig. 1 SOT-23. Dimensions in mm
3.0
2.8 .
0.150

e 04 1 ’ j
Jo? ™ max , 1.4 25
1.2 max
— | \ 10° ¢
\ B ’mﬂx ]

3|

«nlgx»ﬁf 048 0~ {BI@IAIE]  soeme

max

TOP VIEW

Marking code:

BAS29 = L20
BAS31 = L21
BAS35 = L22

n.c.

0.090 e
075, % —| [0:85]
2R | |\m [EEennE

MBB111

BAS29

3 masos?

BAS31

2@1

MBB175

BAS35
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BAS29
BAS31
BAS35

RATINGS (per diode)

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

Continuous reverse voltage
Repetitive peak forward current
Repetitive peak reverse current

Average rectified forward current
(averaged over any 20 ms period)

Non-repetitive peak forward current
t=1us; Tj = 25 OC prior to surge; per crystal
=1 s; Tj = 25 OC prior to surge; per crystal

Forward current (DC)

Repetitive peak reverse energy
tp>50us;f<20Hz;Tj =259°C

Storage temperature

Junction temperature

THERMAL RESISTANCE*

From junction to ambient**

CHARACTERISTICS (per diode)
Tj = 25 OC unless otherwise specified
Forward voltage

Ig= 10mA
Ig= 50mA
Ig =100 mA
Ig =200 mA
Ig =400 mA
Reverse current
VR =90V

VR=90V;T;= 150 ©C

Reverse avalanche breakdown voltage
I =1mA

Diode capacitance
VR=0;f=1MHz

Reverse recovery time when switched from
IF=30mA tolg =30 mA; R =100 Q;
measured at Ig = 3 mA

*  See Thermal Characteristics.

VR
IFRM
IRRM

IF(AV)
IFsm
IF
ERRM

Tstg

Tj

F"(hj-a

V(BR)R

Cq

trr

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

max. 90
max. 600
max. 600
max. 250
max 3
’ 0,75
max. 250
max. 5,0
—65 to + 150
max. 150
= 430
< 0,75
< 0,84
=< 0,90
< 1,00
< 1,25
£ 100
< 100
120 to 175

< 35
< 50

Vv
mA
mA

mA

mA
mJ

oc
oc

K/W

<<<<<K

nA
MA

pF

ns
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HIGH-SPEED SILICON DIODE FOR SURFACE MOUNTING

The BAS32 is a planar epitaxial high-speed diode designed for fast logic applications.

This SM diode is a leadless diode in a hermetically sealed SOD-80 envelope with tin-plated metal discsat
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

Continuous reverse voltage VR max. 75V
Repetitive peak reverse voltage VRERM max. 75 V
Repetitive peak forward current IFRM  max. 450 mA
Junction temperature Tj max. 200 ©C

Forward voltage

Ig =100 mA Vg < 1V
Reverse recovery time when switched from

IF=10mAto IR =10mA; R =100 Q;

measured at IR =1 mA trr < 4 ns
MECHANICAL DATA Dimensions in mm
Fig. 1 SOD-80.

1,6%0,1

0,3 03

r. ’4__ e g

<«— 35%02 —

7291084.1

Cathode indicated by black band.
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BAS32

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Continuous reverse voltage VR max. 75 V
Repetitive peak reverse voltage VRRM  max. 75 V*
Average rectified forward current IF(ay) max. 150 mA**
Forward current (d.c.) IF max. 200 mA
Repetitive peak forward current IFRM max. 450 mA
Non-repetitive peak forward current
t=1us lEsm max. 2000 mA
t=ls IEsm max. 500 mA
Storage temperature Tstg —65 to +200 °C
Junction temperature T max. 200 °C

THERMAL RESISTANCE
From junction to ambient in free air Rthja = 600 K/W

CHARACTERISTICS
Tj=25 OC unless otherwise specified
Forward voltages

IF= 5mA VE 0,62 to 0,75 V

Ig =100 mA VE < 1,00 V

Ig =100 mA;Tj=100°C VE - 093 V
Reverse currents

VR=20V IR < 25 nA

VR=20V;TJ‘=150°C IR & 50 uA

VR=75V IR < 5 uA

VR=75V;Tj=1SO°C IR < 100 pA
Diode capacitance

VR=0;f=1MHz Cq < 2 pF
Forward recovery voltage when switched to

I =50 mA; t, =20 ns Ve = 25V

* Measured at zero life time at Ig = 100 uA; VR > 100 V.
** For sinusoidal operation see Fig. 6. For pulse operation see Figs 4 and 5.
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High-speed silicon diode for surface mounting J L BAS32

"lt’ e—tp ——

7261327 72613291

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 tr =0,35ns

Circuit capacitance C < 1 pF (C = oscilloscope input capacitance + parasitic capacitance)

Reverse recovery time when switched from
IF=10mA to Ig =10 mA; R|_ =100 &;

measured at Ig = 1 mA Trr < 4 ns

TSRS S 1
| |
I
[ |

Rs=5000 5 | | sampling

—l__r | | oscilloscope
V=Vg + I¢ xRs St ——— Ri=R00

J

7261326

!

—

0% T

N
+*IF et
vyl vd

30% ﬂj *

72613281

input signal output signal

Fig. 3 Reverse recovery time test circuit and waveforms.

Input signal : Rise time of the reverse pulse tr= 0,6ns *IR=1mA
Reverse pulse duration tp,= 100 ns
Duty factor § =0,05

Oscilloscope: Rise time tr =0,35ns

Circuit capacitance C < 1 pF (C = oscilloscope input capacitance + parasitic capacitance)

I, k0 4500 : v
30%
Rs=500 oscilloscope i
iml D.UT. R=500 \
+10%
T t T

April 1991
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BAS32
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Fig. 4 Maximum permissible average rectified forward current versus duty factor (pulse operated).
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Fig. 5 Maximum permissible repetitive peak forward current versus duty factor (pulse operated).
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High-speed silicon diode for surface mounting

BAS32

by @m 'F(AV)
(mA) -<—T—oj
200
™ (1) VR up to 20 V
100 [(2) VR =75 V.

(2) (1)

N
N
\
0

Fig. 6 Maximum permissible average rectified

forward current versus ambient temperature.
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400 v
v
17
]
[
200 7
/
/
| 4
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Fig. 8 Forward current versus forward voltage;

—— Tj=250°C;——-Tj=175°C.

2

7272420.1

300
g
(mA)
200 <
\\
N
N
100
\
0

100 Tamb (°C) 200

Fig. 7 Maximum permissible continuous
forward current versusambient temperature.
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Fig. 9 Forward voltage versus junction
temperature; typical values.
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BAS32

7210526.1

g typical values
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Fig. 10 Forward recovery voltage
versus rise time,
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Fig. 11 Diode capacitance versus
reverse voltage.
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Fig. 12 Reverse recovery time versus forward current.
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BAS32

J

High-speed silicon diode for surface mounting
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J L BAS32L

HIGH-SPEED SILICON DIODE FOR SURFACE MOUNTING

The BAS32L is a planar epitaxial high-speed diode designed for fast logic applications.

This SM diode is a leadless diode in a hermetically sealed SOD-80C glass 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

Continuous reverse voltage
Repetitive peak reverse voltage
Repetitive peak forward current
Junction temperature

Forward voltage
Ip =100 mA

Reverse recovery time when switched from
IF=10mAto Ig=10mA; R_=100Q;
measured at Ig =1 mA

VR max. 75V
VRRM max. 75V
lERM max. 450 mA

Tj max. 200 ©°C
VE < 1.0 v
trr = 4.0 ns

MECHANICAL DATA

Dimensions in mm

Dy=Dq _812

0,3

—| |

0,3
R

«—— 3502 —»

Fig. 1 SOD-80C.

Dy=
15101

-

7251084.3
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BAS32L

RATINGS

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

Continuous reverse voltage
Repetitive peak reverse voltage
Average rectified - forward current *
Forward current (DC)

Repetitive peak forward current

Non-repetitive peak forward current
t=1us
t=1s

Storage temperature range

Junction temperature

THERMAL RESISTANCE
From junction to ambient in free air

CHARACTERISTICS
Tj = 25 OC unless otherwise specified

Forward voltages
Ig= 5mA
Ig =100 mA
Ig =100 mA; T = 100 °C
Reverse breakdown voltage
IR = 100 A
Reverse currents
VR=20V
VR =20 V;Tj =15090C
VrR=75V
VR =175 V;Ti =1500C
Diode capacitance
VR =0;f=1MHz

Forward recovery voltage when switched to

I =50mA; t,=20ns

VR
VRRM
IF(AV)
IF
'FRM

IFSm
IFSm

* For sinusoidal operation see Fig. 6. For pulse operation see Figs 4 and 5.

124

max. 75
max. 75
max. 150
max. 200
max. 450
max. 2000
max. 500
—65 to + 200
max. 200
600

0.62 to 0.75
< 1.0
=< 0.93
= 100
£ 25
= 50
< 5.0
< 100
< 2.0
< 25

\"
Y
mA
mA
mA

mA
mA

o¢
oC

K/W

<<<

nA
uA
MA
uA

pF

\"
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High-speed silicon diode for surface mounting BAS32L

I, 1k 4500 p v
90% 3
Rs=500 ; Ver
S oscilloscope
[ BT, R=500
+10%
| t t

—D‘tr -——tp ———

7281327 72613294

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 tr =0.35 ns

Circuit capacitance C < 1 pF (C = oscilloscope input capacitance + parasitic capacitance)

Reverse recovery time when switched from
IF=10mAto Ig =10 mA; R =100 ;

measured at Ig =1 mA ter < 4 ns

| i 1
| |
|
! I

Re=50 00 i I ! sampling

| I | | oscilloscope
P ot s i 2
V=Vg+I¢ XRs Ri=0ft

[ |

7261326

——*t, tp "

F10% T
*1r | trr
_Y___j_f

X 80% ﬂz *
VR

7261328.1
input signal output signal

Fig. 3 Reverse recovery time test circuit and waveforms.

Input signal : Rise time of the reverse pulse tr= 06ns *IgR=1mA
Reverse pulse duration tp= 100 ns
Duty factor & =0.05

Oscilloscope: Rise time tr =0.35ns

Circuit capacitance C < 1 pF (C = oscilloscope input capacitance + parasitic capacitance)
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BAS32L
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Fig. 4 Maximum permissibie average rectified forward current as a function of duty factor (pulse
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Fig. 5 Maximum permissible repetitive peak forward current as a function of duty factor (pulse

operated).

126 April 1991



High-speed silicon diode for surface mounting

BAS32L

300 72724191
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Fig. 6 Maximum permissible average
rectified forward current as a function
of ambient temperature.
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Fig. 8 Forward current as a function
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Fig. 7 Maximum permissible continuous
forward current as a function of ambient
temperature.
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Fig. 9 Forward voltage as a function of
junction temperature; typical values.

w ﬁpril 1991

127



BAS32L

7210526.1
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Fig. 10 Forward recovery voltage as Fig. 11 Diode capacitance as
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Fig. 12 Reverse recovery time as a function of forward current.
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J BAS32L

High-speed silicon diode for surface mounting
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BAS56

SILICON PLANAR EPITAXIAL ULTRA-HIGH SPEED DIODE

The BAS56 consists of two separate planar epitaxial ultra-high speed, high conductance diodes in one

microminiature plastic envelope intended for surface mounting.

The device is primarily intended for core gating in very fast memories using the Surface Mounted

Devices (SMD) technology.

QUICK REFERENCE DATA

Continuous reverse voltage

Repetitive peak reverse voltage

Forward current

Repetitive peak forward current

Total power dissipation up to Tamp = 25 °C
Reverse recovery time when switched from

IF =400 mA to Ig =400 mA; R|_ =100 Q;

measured at Ig = 40 mA

VR
VRRM

IFRM
Ptot

Trr

max.

max.

max.
max.
max.

single series

diode connection

60 120 V

60 120 V
200 150 mA
600 430 mA
300 mW

6 ns

MECHANICAL DATA

Fig. 1 SOT-143.
0,150 o b—{5]
: 28
47\\ (a]
3 1
s

max

A
|
—| |— 011 ‘T
max
L \ 10°
.

10°
k * max

t 2
| e

Dimensions in mm

Marking code: L51

=[02@]A]8]

195
*mbx 30° = 0 0 m]ﬂ
max 0'88—0,1 0.48_ 0,1
| = 7285014.7
TOP VIEW
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BAS56

RATINGS

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

Continuous reverse voltage VR
Repetitive peak reverse voltage* VRRM
Forward current IE
Repetitive peak forward current IFRM
Non-repetitive peak forward current (per crystal)

=4, us IFsm

t=s IESm
Total power dissipation**

up to Tamp =25 °C Piot
Storage temperature range Tstg
Junction temperature Tj

THERMAL RESISTANCE
From junction to ambient** Rth j-a

CHARACTERISTICS, per diode
Ty ='2b OC unless otherwise specified
Forward voltage

I =10mA Vg

IF =200 mA VE

Ig =200 mA;Tj=100°C VE

g =500 mA VE
Reverse current

VR=60V IR

VR=60V;T1=150°C IR
Diode capacitance

VR=0;f=1MHz Cq

* Measured at zero life time at Ig = 10 uA; VR =75 V.

** Mounted on a ceramic substrate of 10 mm x 8 mm x 0,6 mm.

max.
max.
max.
max.

max.
max.

max.

max.

AANA

I AN

single series
diode connection
60 120 V
60 120 V
200 150 mA
600 430 mA
2000 mA
500 mA
300 mwW
—65 to +150 oC
150 oC
430 K/W
0,75 \%
1,00 Y
0,95 Vv
1,25 Vv
100 nA
100 HA
2.5 pF
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Silicon planar epitaxial ultra-high speed diode BAS56
Forward recovery voltage when switched to
IF =400 mA;t,1= 30ns Vv < 120 Vv
IF = 400 mA; t,2 = 100 ns fr < 15 v
Lo KA 4500 v
I [
90%
|
Rs=500 oscilloscope v‘ﬁ
o.uI. Ri=500 |
10%
L —>Itr -ty — ¢ ) ) t
input signal output signal

Fig. 2 Test circuit and waveforms; forward recovery voltage.

Input signal: 1st rise time of the forward pulse te1 = 30 ns
2nd rise time of the forward pulse 1,2 = 100 ns
Forward current pulse duration tp = 300 ns
Duty factor ) 0,01

Oscilloscope: Rise time tr = 0,35 ns
Input capacitance Ci < 1 pF

Circuit capacitance C < 20 pF (C = C; + parasitic capacitance)
Reverse recovery time when switched

from | =400 mA to IR = 400 mA;
R = 100 £; measured at Ig = 40 mA trr & 6 ns

v tpitot)
- -t '4— tp—»
. DUT. . A e
90%F Y 100, 7 I}
sampling +Ie -t ——‘
oscilloscope ¥ t

Ri=500 / )
30% ¥
7273201
7261718 input signal output signal

Fig. 3 Test circuits and waveforms; reverse recovery time. *Ig =40 mA
Input signal: Total pulse duration tp(tot) = 0,2 us
Duty factor ) = 0,0025
Rise time of the reverse pulse tr = 06 ns
Reverse pulse duration tp = 30 ns
Oscilloscope: Rise time tr = 0,35 ns

Circuit capacitance C < 1 pF (C = oscilloscope input capacitance + parasitic capacitance)

| (April 1991
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BAS56

Recovery charge when switched from
IE=10mAto VR =5V; R =500 Qg < 50 pC

ouT 01
P
e T ]
Rg=50000 ;
; 02( ¥ c= 100 | oscilloscope
T/ awsef] ¢ Lk | Rr.z10Ma
V=Vg+I¢'Rg IF‘
[ ] '
e output signal

Fig. 4 Test circuit and waveform; recovery charge.

D1=BAW62

D2 = diode with minority carrier life time at 10 mA < 200 ps

Input signal: Rise time of the reverse pulse tr = 2 ns
= 400 ns

Reverse pulse duration tp
Duty factor ) = 0,02
Circuit capacitance C < 7 pF (C = oscilloscope input capacitance + parasitic capacitance)
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BAS85

SCHOTTKY BARRIER DIODE

Schottky Barrier diode with an integrated protection ring against extremely high static discharges.

This diode, in a SOD-80 envelope, is intended for applications where a very low forward voltage is
required.

QUICK REFERENCE DATA

Continuous reverse voltage VR max. 30 VvV
Forward current (d.c.) IE max. 200 mA
Peak forward current IEM max. 300 mA
Junction temperature Tj max. 125 ©C
Forward voltage

Ig =10 mA VE < 400 mV
Diode capacitance Cd < 10 pF
MECHANICAL DATA Dimensions in mm

72910841

Fig. 1 SOD-80.

The cathode is indicated by a grey band.
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BAS85

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Continuous reverse voltage VR max. 30 V
Forward current
d.c. IE max. 200 mA
peak value | max. 300 mA
peak value; tp < is FM max. 600 mA
Average rectified forward current
(see Fig. 2) IF(AV) max. 200 mA
Storage temperature Tstg —65 to + 150 °C
Junction temperature Tj max. 125 ©°C

CHARACTERISTICS
Tamb = 25 OC unless otherwise specified
Forward voltage*

Ig=0,1mA Vv < 240 mV

IF= 1mA F < 320 mV

Ig= 10mA Vv < 400 mV

IF= 30mA F < 500 mV

- typ 500 mV

IE= 100 mA VF max. 800 mV
Reverse current

VR=25V IR < 2,0 A
Reverse breakdown voltage

IR = 10 LA V(BR)R > 30 Vv
Diode capacitance

VR=1V;f=1MHz Cq < 10 pF
Reverse recovery time when switched

from g =10mAtoIg =10 mA; R|_=100

measured at |g = 1 mA ter < 50 ns

* Temperature coefficient
Ig= 1mA S typ. -0,2 %/K
IF =15 mA F typ. —0,04 %/K

April 1991\ (
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Schottky barrier diode
7287894 500 T 7287891
o
e .
(xf” —100 mA
200 400 l I
\ 30mA
| T —
F(AV) 10 mA < ~—~——
(mA) \ 300 : —
‘\ I I~
—t1mA
I~
100 \\ 200 | ™~
0,1 mA ~ —
N \\ I~
N
100 T~
\ ™~
0 0
0 50 100 7,(°%) 150 0 50 Tj (°C) 100
Fig. 2 Power derating curve; Fig. 3 Forward voltage as a function
typical values. of temperature; typical values.
100 7287890 12 7287893
max —{
'R - Cq
(uA) 7 (pF)
“ typ—
v
10 = 8
" z
4 7z
" — \
7 /
e
1 A 4
2 T~
z: \‘
0,1 0
0 50 100 Tj (oc) 150 0 5 10 Vg (V) 15

Fig. 4 Reverse current as a function of
temperature; VR =25 V;
typical values.

Fig. 5 Diode capacitance as a
function of reverse voltage;
f =1 MHz; typical values.

April 1991

137



100 7Z87888.1 102 7287887.1
=
1 ,‘
e 1| 2 IR
(mA) / (wA) max_
/ =7
WP/ImEX ‘_’a 5
T =100°C
19 e 10 == ! t yP
- v
‘-
1) o
T
J 1K max |
T T+
-
L | CE
f = T;=25°C o
i
| B - -
[} e
t -
I
0,1 ' | 10-1
fi
I
1
]
|
I
0,01 / -,
04 08 wvp(v) 12 10 200 g oqv) 30
Fig. 7 Reverse current as a function

Fig. 6 Forward current as a function

of forward voltage.

of reverse voltage.
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BAS86

SCHOTTKY BARRIER DIODE

Schottky Barrier diode with an integrated protection ring against extremely high static discharges.

This diode, in a SOD80 envelope, is intended for applications where a very low forward voltage is
required.

QUICK REFERENCE DATA

Continuous reverse voltage VR max. 50 Vv
Forward current (DC) Ig max. 200 mA
Peak forward current IEM max. 250 mA
Junction temperature T max. 125 oC
Forward voltage

IF=10mA VE max. 450 mV
Diode capacitance Cq max. 8 pF
MECHANICAL DATA Dimensions in mm

f
D1 -
1.6+0.1

{

7222885

Fig.1 SODB8O0.

The cathode is indicated by coloured band.
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RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)

Continuous reverse voltage VR max. 50 \
Forward current
DC IF max. 200 mA
peak value | max. 250 mA
peak value; tp, <1s FM max. 500 mA
Average rectified forward current
(see Fig. 2) IF(AV) max. 200 mA
Storage temperature range Tstg —65 to +150 oC
Junction temperature T max. 125 o¢
THERMAL RESISTANCE
From junction to ambient when mounted on a printed
circuit board at a lead length of 4 mm Rthj-a = 320 K/W
CHARACTERISTICS
Tamb = 25 ©C unless otherwise specified
Forward voltage (note 1)
Ig= 0.1mA v max. 300 mV
Ig= 1mA F max. 380 mV
Ig= 10mA Vv max. 450 mV
IF= 30 mA F max 600 mV
v typ. 600 mV
IF =100 mA F max. 900 mV
Reverse current
VR=40V IR max. 5 HA
Reverse breakdown voltage
IR =10 A V(BR)R min. 50 \"
Diode capacitance
VR=1V;f=1MHz Cq max. 8 pF
Reverse recovery time when switched from Ig = 10 mA
toIg =10 mA; R|_=100 £2; measured at Ig = 1 mA fop max. 4 ns
Note
1. Temperature coefficient
Ig= 1mA s typ. -0.2 %/K
IF =15 mA F typ.  —0.04  %/K
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Schottky barrier diode BAS86

7287894 - 7287892
200 \
Cy
\ (pF)
IF(Av)
(mA) \\ \\
\\ RS
100 N,
~
\ NS
\ =
0 0
0 50 100 1;(oc) 150 0 4 8 vgv) 12
Fig. 2 Derating curve. Fig. 3 f=1 MHz; typ. values.
100 7ZB788i1
.4
Ie A
(mA)
” Fi
V4
7
7
, /
7
/l
0,1
7
A
I
7
]
0,01
0 02 04 vp(v) 06

Fig. 4 Typical values.
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‘BAT17

SCHOTTKY BARRIER DIODE

Silicon epitaxial diode in a microminiature plastic envelope. Intended for u.h.f. mixer and fast switching

applications in thick and thin-film circuits.

QUICK REFERENCE DATA

Continuous reverse voltage

Forward current (d.c.)

Junction temperature

Forward voltage at | = 10 mA

Diode capacitance at VR = 0; f = 1 MHz
Noise figure at f = 900 MHz

VR max. 4V

IF max. 30 mA
T max. 100 °C
Vg < 600 mV
Cq < 1,0 pF
F < 8,0 dB

MECHANICAL DATA Dimensions in mm Marking code
BAT17 = A3
Fig.1 SOT-23. P
2 ( E ) 1 3.0
n.c. 2.8 ) E
MBB111 0‘150 _>'
0.090
075 % = - A
060" /™ A [=[o2®)]a[8]
e o1y
» = |
! f
01 ' y
10° 1™ max 1L 25
max \ ' 1.2 max
L | Jl Y10° |
2 max
‘7 ‘ f 30
i
=y 0
~“max . 30° 0“‘8—0‘1 mn 7296885.1
max
TOP VIEW

See also Soldering recommendations.
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BAT17

RATINGS

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

Continuous reverse voltage VR max. 4V
Forward current (d.c.) ** IE max. 30 mA
Storage temperature Tstg -65to +100 °C
Junction temperature Tj max. 100 ©C

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

Tamb = 25 ©C unless otherwise specified

Reverse current

VR=3V IR < 0,25 uA

VR=3V;Taymp=60°C IR < 1,25 pA
Reverse breakdown voltage

IR =10 kA V(BR)R > 4V
Forward voltage

Ig=0,1TmA VE = 350 mV

Ig=10mA Vg < 450 mV

Ig= 10mA VE < 600 mV
Diode capacitance

VR=0;f=1MHz Cq < 1,0 pF
Noise figure at f = 900 MHz A F < 8,0 dB
Series resistance at f = 1 kHz

I =5mA 1) < 15 Q

* See Thermal characteristics.

** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm.
4 The local oscillator is adjusted for a diode current of 2 mA. I.F. amplifier noise Fif = 1,5 dB;
f =35 MHz.
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Schottky barrier diode BAT17

102 7277645
e
(mA) >
v
10 =
7
/'
"
SNy
4
10—1 /
300 400 500 600
VF (mV)

Fig. 2 Typical values.
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BAT18

SILICON PLANAR DIODE

Band switching diode in a microminiature plastic envelope. Intended for thick and thin-film circuits.

QUICK REFERENCE

DATA

Continuous reverse voltage

Forward current (d.c.)
Junction temperature

VR max. 35V
IE max. 100 mA
T max. 100 °©C

Diode capacitance at f = 1 MHz
Ve =20V C typ. 0,8 pF
R d < 1,0 pF
Series resistance at f = 200 MHz 9 05 O
IF=5mA D < ) 0:7 o
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BAT18= A2
ni.@" 3.0
2.8
3 wmesr
0.150
0.090
- 075 =N =2 @lale]
T~ E 2k
2 o ]
w4 SlC1 D
01 7 H
10° 1™ max 1L 25
m/cx ] 1.2 max
‘ f max ClT
3
l
LU . 0 _ Y
““max " 30° 0.48_g, @{01®]A]8] 7296885.1
max
TOP VIEW
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BAT18

RATINGS

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

Continuous reverse voltage
Forward current (d.c.)
Storage temperature
Junction temperature
THERMAL RESISTANCE*
From junction to ambient**
CHARACTERISTICS
Tj=25 OC unless otherwise specified
Forward voltage at I = 100 mA
Reverse current
VR=20V
VR=20V;T;=60°C
Diode capacitance at f = 1 MHz
VR=20V

Series resistance at f = 200 MHz
IF=5mA

* See Thermal characteristics.

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

VR
I
Tstg
Tj

Rth j-a

VF

IR
IR

Cq

D

max. 35
max. 100
—55to + 125
max. 126
= 430
< 1:2
< 100
< 1
typ. 0,8
< 1,0
typ. 0,5
< 0,7

mA
oc
oC

K/W

nA
nA

pF
pF

Q
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Silicon planar diode BAT18

2 7277663 7208001
10 1/ W typical values
IR
lg (nA)
(mA) / |
| |
/ 1 | T} =60°C
10 / 7
V4 J /
OQ— _OQ
— /
//‘.94 /5{?( | f
&M ks | 25°C
0.] > 4 } 1
1 ’,/ / T 7
7
i
a J, | y
/ /I )‘IT T
L |1
/I TTT oobeet"T LLIIL | ]
10-1 LLLLA 1 10 VR(V) 100
0,5 0,6 0,7 0,8 0,9
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Fig. 2 Typical values. Fig. 3.
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! T- |
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1 ' 1000} , e
typ :
IR’ 4 IR
(nA) / (nA)
/’ ir /]
/ |
A ‘ A ‘
/ ‘ | | A |
0. £ 100+ e 1
B i — I
e
A A1 T
0.01 bl ‘ 1 10 | |
=0 20 40 Tj (°C60 0 20 40 Tj (°0)60
Fig. 4. Fig. 5.
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BAT18

i)
(n)

7267460.1A

f =200 MHz

T=25°C

AN
AN
AN
h
~N
AN
AN
N\
N
~
max
i —
typ e
10 I. (mA)
Fig. 6.
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BAT54

SCHOTTKY BARRIER DIODE

Silicon epitaxial Schottky barrier diode with an integrated p-n junction protection ring in a micro-
miniature SOT-23 envelope intended for surface mounting.

The diode features especially a low forward voltage.

QUICK REFERENCE DATA

Continuous reverse voltage VR max. 30 \

Forward current (d.c.) IE max. 200 mA
Forward voltage at |F = 10 mA VE max. 400 mV
Total power dissipation up to Tamp = 25 °C Piot max. 230 mW

Reverse recovery time when switched
from I =10mAto IR =10 mA;

R =100 Q; measured at IR = 1 mA trr < 5 ns
Junction temperature Tj max. 125 oC
Fig. 1 SOT-23 Dimensions in mm

Marking code: L4p

0.090 - -
~ 3%~ N [Eb@hl
-

/E : ——

10° B e ' ' 1?a 2.5
max 4 x
m;:x ' 1.2 max
RS | \ 100 ‘
Q f max B
3
«nla‘m\of 068 0~ | BLI@IAIE] e
max
TOP VIEW
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BATS54

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Continuous reverse voltage VR max. 30 Vv
Forward current (d.c.) see Fig. 2 IF max. 200 mA
Repetitive peak forward current IFRM  max. 300 mA
Non-repetitive peak forward current

t< 18 IFsM max. 600 mA
Total power dissipation up to Tgmp = 25 °C Ptot max. 230 mW
Storage temperature Tstg —55 to +150 oC
Junction temperature Tj max. 125 oC

THERMAL RESISTANCE

From junction to ambient mounted on a ceramic
substrate of 10 mm x 8 mm x 0,6 mm Rthja = 430 K/W

CHARACTERISTICS
Tamb = 25 OC unless otherwise specified
Forward voltage

IF=0,1TmA VE < 240 mV
I =1mA* VE < 320 mV
Ig=10mA VE < 400 mV
IF =30 mA* VE < 500 mV
IF =100 mA VE = 500 mV
VE < 1000 mV
Reverse current
VR=25V IR < 2 HA
Reverse breakdown voltage V(BR)R > 30 \Y

Diode capacitance
VR=1V;f=1MHz Cq < 10 pF
Reverse recovery time when switched from
IE=10mA tolg =10 mA;
RL = 100 Q; measured at Ig = 1 mA Y

N
o

ns

* Temperature coefficient of forward voltage:
—0,6 %/Katlg= 1mA
—0,3 %/K at | = 30 mA
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Schottky barrier diode

BAT54

200

(mA)

100

7295211

\

\

50

100

150
Tamb (°C)

Fig. 2 Derating curve maximum ambient temperature.
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DEVELOPMENT DATA
This data sheet contains advance information and BAT54A; C; S

specifications are subject to change without notice.

SUPERSEDES DATA OF JUNE 1989

SCHOTTKY BARRIER DIODE

Silicon epitaxial Schottky Barrier double diodes with an integrated p-n junction protection ring in a
microminiature SOT-23 envelope intended for surface mounting.

The diodes feature an especially low forward voltage.

QUICK REFERENCE DATA

Continuous reverse voltage VR max. 30V
Forward current (DC) IF max. 200 mA
Forward voltage at |g = 10 mA VE max. 400 mV

Reverse recovery time when switched
from I =10mA to Ig = 10 mA;

R = 100; measured at IR = 1 mA ter < 5 ns
Junction temperature T max. 125 ©C
Marking code: Dimensions in mm
BAT54A = 142
BAT54C = L43 4 "
BAT54S = L44
3,0 3 MsBoss
2,8 E
0,150 -~ -1 . BATG54A
0,090
R " e -—
I~ | (Ebz@lAE ;
_i_ I N
= T 3  mBBoss
0 A ' |
10° I max 1,4 2,5
. ! 12 max BAT54C
) 10° {
\ f max ]
\ 8l
\/ 2 1
[ 0
max ~ 30° O’LB—OJ E 7296885
max 3 MBBO57
TOP VIEW BAT54S

Fig. 1 SOT-23.
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BATS4A; C; S

RATINGS

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

Repetitive peak reverse voltage
Forward current (DC)
Repetitive peak forward current

Non-repetitive peak forward current
t<1s

Storage temperature
Junction temperature

THERMAL RESISTANCE

From junction to ambient; mounted on a ceramic
substrate of 10 mm x 8 mm x 0,6 mm

CHARACTERISTICS
Tamb = 25 ©C unless otherwise specified
Forward voltage

Ig=0,1mA
IF=  1mA
Ig= 10mA
Ig= 30mA
Ig =100 mA

Reverse current
VR=25V
Reverse breakdown voltage
Diode capacitance
VR=1V;f=1MHz

Reverse recovery time when switched
from Ig =10 mA to Ig = 10 mA;
R = 100; measured at Ig = 1 mA

VRRM
I
IFRM

IFSm

Tstg
Tj

Rthj-a

IR
V(BR)R

Cq

max. 30
max. 200
max. 300
max. 600
—50to + 150
max. 125
= 430
max. 240
max. 320
max. 400
max. 500
typ. 500
max. 1000
< 2
I 30
< 10
< 5

mA
mA

mA
oc
oc

K/W

mV
mV
mV
mV
mV
mV

uA

pF

ns
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DEVELOPMENT DATA

This data sheet contains advance information and
specifications are subject to change without notice.

BAT74

SCHOTTKY BARRIER DIODE

Two separate silicon epitaxial Schottky barrier diodes with an integrated p-n junction protection ring
in one microminiature SOT-143 envelope, intended for surface mounting (SMD technology).

The device features a low forward voltage drop.

QUICK REFERENCE DATA

Continuous reverse voltage

Continuous reverse voltage
series connection

Forward current
Repetitive peak forward current
Non-repetitive peak forward current

Total power dissipation
up to Tamp =25 °C

Reverse recovery time when switched from
IF=10mA to Ig =10 mA; R|_= 100 ;
measured at IR = 1 mA

VR

I
IFRM
IFSm

Ptot

trr

max.

max.
max.
max.
max.

max.

single double-diode
diode operation
30 30V
- 60 V
200 110 mA
300 200 mA
600 mA
230 mW
5 ns

MECHANICAL DATA

Fig. 1 SOT-143. 30
0,150 28 8]
0,090
a0 <« |19 —
™ 0
e
! i f
- I b
| X0 -

’

2
m

088 09

12
« L

0/ :
7 —

0
0.48_3,

TOP VIEW

@lo1@ale]

7285014.6

5
X

Dimensions in mm

SCHTAE

Marking code : L41

id
row«»
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BAT74

RATINGS

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

Continuous reverse voltage VR max.
Continuous reverse voltage

series connection VR max.
Forward current (see Fig. 2) lg max.
Repetitive peak forward current IFRM  max.
Non-repetitive peak forward current

e IFsm max.
Total power dissipation

up to Tgmp =25 °C Piot max.
Storage temperature Tstg
Junction temperature Ti max.

THERMAL RESISTANCE

From junction to ambient mounted on a ceramic
substrate of 10 mm x 8 mm x 0,6 mm Rth j-a

CHARACTERISTICS, per diode
Tamb = 25 OC unless otherwise specified
Forward voltage

IF=0,1mA <

IE= 1mA** VF <

Ig= 10mA <

IF= 30 mA** F <

Ig = 100 mA VE -
Reverse current

VR=25V IR <
Reverse breakdown voltage V(BR)R -~
Diode capacitance

VR=1V;f=1MHz Cq <
Reverse recovery time when switched from

IF=10mAto IR =10 mA; Ry =100 Q;

measured at IR = 1 mA ter <

single double-diode
diode operation
30 30 V
- 60 V
200 110*mA
300 200 mA
600 mA
230 mW
—65 to + 150 oC
125 oC
430 K/W
240 mV
320 mV
400 mV
500 mV
500 mV
1000 mV
2 MA
30 \%
10 pF
5 ns

* |f both diodes are in forward operation at the same moment, total device current max. 110 mA. If
one diode is in reverse and the other in forward operation at the same moment, total device current

max. 200 mA.

** Temperature coefficient of forward voltage: —0,6%/K at |g = 1 mA.
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Schottky barrier diode BAT74

DEVELOPMENT DATA

7295211

200

IF

(mA) \
100 \

A

\
\

0 50 100 150
Tamb (°C)

Fig. 2 Derating curve maximum ambient temperature,

\ (April 1991

159






BAV23

SILICON PLANAR EPITAXIAL HIGH-SPEED DIODE

The BAV23 consists of two separate planar epitaxial high-speed diodes in one microminiature plastic

envelope intended for surface mounting.

The device is designed for switching and general applications where high breakdown voltages are

required.

QUICK REFERENCE DATA

single series
diode | connection
Continuous reverse voltage VR max. 200 400 V
Repetitive peak rerverse voltage VRRM max. 250 500 V
Average forward current IF(AV) max. 200 120 mA
Repetitive peak forward current IFRM max. 625 450 mA
Total power dissipation
up to Tamp = 25 °C Ptot max. 300 mwW
Reverse recovery time when switched from
IF=30mAtolg =30mA; R =100 Q;
measured at IR = 3 mA ter < 50 ns
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-143. Marking code: L30
3,0
0,150 28
0,090
7/\ L & [=[02@[a]e]
A 3 i
T « s
. e 01 ' ‘ f Yy v
10 max 1,625
max 12 max 1 2
| /\ 10° |
: max
X \ ! -
1 2

30°
max !

[[a@IAle]

7285014.6

TOP VIEW
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BAV23

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
single series
diode | connection
Continuous reverse voltage VR max. 200 400 Vv
Repetitive peak reverse voltage VRRM max. 250 500 V
Average forward current IF(AV) max. 200 120 mA
Repetitive peak forward current IFRM max. 625 450 mA
Non-repetitive peak forward current
t=1us; lEsm max. 25 15 A
Total power dissipation
up to Tamp = 25 °C Ptot max. 300 mW
Storage temperature Tstg —65t0+150 °C
Junction temperature T| max. 150 %

THERMAL RESISTANCE

From junction to ambient on a ceramic
substrate of 8 mm x 10 mm x 0,6 mm Rthj-a 430 K/W

CHARACTERISTICS

Tj = 25 OC unless otherwise specified single series
Forward voltage diode | connection

Ig = 100 mA v < 1000 2000 mV

IE =200 mA F % 1250 | 2500 mV
Reverse current

VR = VRmax IR < 100 100 nA
Reverse breakdown voltage

Ig = 100 uA V(BR)R > 250 500 V
Differential forward resistance

Ig =10 mA re typ. 5 10 Q
Diode capacitance

VR=0;f=1MHz C4 < b 25 pF
Reverse recovery time when switched

from Ig =30 mA to Ig = 30 mA;

R = 100 £2; measured at Ig = 3 mA trr < 50 50 ns
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BAV70

SILICON PLANAR EPITAXIAL HIGH-SPEED DIODES

The BAV70 consists of two diodes in a microminiature plastic envelope. The cathodes are commoned
and the unit is intended for high-speed switching in thick and thin-film circuits.

QUICK REFERENCE DATA (per diode)

Continuous reverse voltage
Repetitive peak reverse voltage
Repetitive peak forward current
Junction temperature

Forward voltage at |g = 50 mA

Reverse recovery time when switched from
I[p=10mAto Ig =10 mA; R =100 Q;
measured at IR = 1 mA

Recovery charge when switched from
IF=10mAtoVR=5V;R_=500Q

VR
VRRM
IFRM

VF

max. 70 V
max. 70 V
max. 450 mA
max. 150 ©C
& 1,0 vV
< 6 ns
< 45 pC

MECHANICAL DATA

Fig. 1 SOT-23.
oy
3 wmssi76
0.150
o5, 3%
0.60 // s
J—
01
100 —| |—
max X
N apo
— 10
¥ T /f max
- =
max  30°
max

Dimensions in mm

Marking code

BAV70 = A4,
3.0
2.8
- -
=B85 - 5 El2@AE]
[ 2 i
i Gl
: : 1
1. 28
1.2 max
i

3|

TOP VIEW

0.48_3,—~ @lo1@]A]s]

7Z96885.1
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BAV70

RATINGS (per diode)

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

Continuous reverse voltage
Repetitive peak reverse voltage

Average rectified forward current*
(averaged over any 20 ms period)

Forward current (DC)
Repetitive peak forward current

Non-repetitive peak forward current

(per crystal)

t=1us
=1ms

t=1s

Storage temperature range

Junction temperature

THERMAL RESISTANCE
From junction to ambient **

CHARACTERISTICS (per diode)
T;=25 OC unless otherwise specified

Forward voltage

|F= 1 mA
lp= 10mA

Reverse current
VR=25 V;Tj =150 °C
VR=70V
VR = 70V;Ti =150°C
Diode capacitance
VR=0;f=1MHz

Forward recovery voltage when switched to
Ig=10mA; t, =20 ns see Fig. 2

* Measured under pulse conditions : pulse time tp < 0,5 ms.

For sinusoidal operation 'F(AV) =150 mA; averaging time tav) < 1 ms.

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

VR
VRRM

IF(AV)
IF
IFRM

IFsm
IFSM
IFSMm
Tstg
Tj

Rthj-a

max.

max.

max.
max.

max.

max.
max.
max.

70 V
70 V

215 mA
215 mA
450 mA

2 A
1A
05 A

—65 to + 150 °C

max.

AN

AN A A

N A

150 °C

430 K/W

715 mV
855 mV
1000 mV
1250 mV

60 uA
2.5 uA
100 A

1,6 pF

1,75 V
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Silicon planar epitaxial high-speed diodes J L BAV70

I
S

"Ifr =t

72613291

v
1k 4500 I T
A
Ver
Rs=500 oscilloscope
_[_L DAL Ri=500 10%
I l t

7261327 input signal output signal

Fig. 2 Test circuit and waveforms; forward recovery voltage.

Input signal : Rise time of the forward pulse t, = 20 ns; Forward current pulse duration tp =120 ns;
Duty factor 6 = 0,01
Oscilloscope : Rise time t, = 0,35 ns
Circuit capacitance C < 1 pF (C = oscilloscope input capacitance + parasitic capacitance)
Reverse recovery time when switched from
I[g=10mAto lg=10mA; R =100 Q;
measured at Ig = 1 mA see Fig. 3 ter <

———————————— 1 tr fe—tp—

10%
tIE e ter

b sampling
| oscilloscope f
(R S S Ri=500 90% Te®

V=Vg +I¢ xRs Ve

t

7261328

L
7261326 input signal output signal
Fig. 3 Test circuit and waveforms; reverse recovery time.
*) IR=1mA

Input signal : Rise time of the reverse pulse t,. = 0,6 ns; reverse pulse
duration tp = 100 ns; duty factor § = 0,05
Oscilloscope : Rise time t,. = 0,35 ns
Circuit capacitance C < 1 pF (C = oscilloscope input capacitance + parasitic capacitance)
Recovery charge when switched from

IF=10mAtoVg=5V;R =500 seeFig. 4 Qg < 45 pcC
DUT D1
Rg=50001
D c 100 | oscilloscope
V=Vr+IrRs C u.appT k| R z1oMa ‘
l ; 7273212 output signal
Fig. 4 Test circuit and waveform; recovery charge.
D1=BAW62

D2 = diode with minority carrier life time at 10 mA: <200 ps

Input signal : Rise time of the reverse pulse = = 2 ns; Reverse pulse duration = tp =400 ns;
Duty factor = 6 = 0,02

Circuit capacitance C < 7 pF (C = oscilloscope input capacitance + parasitic capacitance)
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BAV70

300 7265148.1 15 7265149.3
Tj=250C
(mA) typ max (V)
I
200 l 1
e F= 1
| S~ 100mA
[t 5
[
N ]
117 10
100 1T 0'5 A
N
. 1
7 0.1
0 0
Fig. 5 Fig. 6
5 7265147.2
10 -
|
R Va 7224323
300
(nA) VR =70V /
4 IF(AV)
o Vi
104 . (mA)
E max 7 ==
3 70V 200 N
/V
N
103 £ =T 5
7 100
y 4 N \\
f 25V < N\
N
0
104 0 50 100 150 200
ara Ta(°C)
- typ 4/ typ
/;}
10 4
0 100 T (°c) 200
Fig. 7 Fig. 8 single diode

————— double diode, equally loaded.
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SILICON PLANAR EPITAXIAL HIGH-SPEED DIODE

The device consists of two diodes in a microminiature plastic envelope. The cathodes are commoned and
the device is intended for high-speed switching in thick and thin-film circuits.

QUICK REFERENCE DATA

Continuous reverse voltage VR max. 50 V
Repetitive peak reverse voltage VRRM max. 50 V
Repetitive peak forward current IFRM max. 250 mA
Junction temperature Tj max. 150 oC
Forward voltage
IF =100 mA VE < 10V
Reverse recovery time when switched from
IF=10mAto IR =10mA; R =100 ;
measured at IR = 1 mA trr < 4 ns
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-23. Marking code
BAV74 = JAp
3.0
- 2 L
3 MBB176 0150
0.090
e DTB B —~{[085) - 02M|A
TSI A [EL2@RE]
. e | '
0.4 1 ' f
10° 1™ max 1.4 25
mes \ ! 1.2 max
S 10°
X = /f max '
3|
[ 0 _,|
el 048 9, SO C—
max
TOP VIEW

\ ﬁpril 1991
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BAV74

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

Continuous reverse voltage VR max. 50 V
Repetitive peak reverse voltage VRRM max. 50 V
Average rectified forward current

(averaged over any 20 ms period; tp = 10 ms) IF(AV) max. 250 mA
Forward current (d.c. or average) S max. 250 mA
Repetitive peak forward current IFRM max. 250 mA
Non-repetitive peak forward current

t=1us IFSm max. 45 A
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 max. 430 K/W

CHARACTERISTICS
Tamb = 25 OC unless otherwise specified

Breakdown voltage at IR = 100 uA V(BR)R = 50 V
Forward voltage

IF =100 mA VE < 1,0V
Reverse currents

VR =50V | < 0,1 uA

VR =50 V; Tamp = 150 °C R < 100 pA
Reverse recovery time when switched from

IF=10mAtoIg=10mA; R =100 Q;

measured at IR =1 mA See Fig. 2 trr < 4 ns
Diode capacitance at VR = 0; f = 1 MHz Cd < 2 pF

*

See Thermal Characteristics.
When mounted on ceramic substrate of 8 mm x 10 mm x 0,7 mm.

* %
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Silicon planar epitaxial high-speed diode BAV74

|r ____________ 1| j‘r !‘7194" t
]
? I l i
Rs=500 ” I I sampling
_I_r | | oscilloscope
V=Vg+1f XRs e Rj=500
L 7281326 input signal output signal
Fig. 2 Reverse recovery time test circuit and waveforms.
*IR=1mA
Input signal : Rise time of the reverse pulse t; = 0,6 ns
Reverse pulse duration tp = 100 ns
Duty factor 6 =005
Oscilloscope : Rise time tr =0,35ns

Circuit capacitance C < 1 pF (C = oscilloscope input capacitance + parasitic capacitance)

400 7224322
Ptot
(mW)
\\
200 N

0 50 100 150 200
Tamb (°C)

Fig. 3 Power derating curve.
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BAV74

300 7265148.1
Tj=25°C
e
(mA) typ max
1
200 L
J
|
I
T
[V
100 1
J
1
7
o
0
0 1 VE(V) 2

Fig. 4 Forward current as a function

of forward voltage.

105 7265147.2
IR
(nA) -
VR=T0V, ¢/
104 e[ L/
F max =
70V
y
103 /
7
25V
102
L typ Y/ typ
l 11 41
0 100 i (°c) 200

Fig. 6 Reverse current as a function

of junction temperature.

15 7265149.3
VE
(V)
i)
e le=1
=
= 11 100mA
S
05 10
T~
i
0.1
oF
0 100 7;(%) 200

Fig. 5 Forward voltage as a function
of junction temperature.

300 7224323
IF(AV)
(mA)
g
200 N
5
100 \\
> N
NET
SN
0
0 50 100 150 200
T, (°C)

Fig. 7 Average current as a function of
ambient temperature: single diode;
---------- double diode, equally loaded.
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)

SILICON PLANAR EPITAXIAL HIGH-SPEED DIODES

The BAV99 consists of two diodes in a microminiature plastic envelope. The diodes are connected in
series and the unit is intended for high-speed switching in thick and thin-film circuits.

QUICK REFERENCE DATA (per diode)

Continuous reverse voltage
Repetitive peak reverse voltage
Repetitive peak forward current
Junction temperature

Forward voltage at | = 50 mA

Reverse recovery time when switched from
IF=10mAtolg=10mA; R_=100;
measured at IR = 1 mA

Recovery charge when switched from
IF=10mAtoVR=5V; R_=500

max. 70 V
max. 70 V
max. 450 mA
max. 150 ©C
= 10V
< 6 ns
= 45 pC

MECHANICAL DATA
Fig. 1 SOT-23.

2@1

3 mesos?

0.75

° —» .
r:rlmgx max

* . T max

max . 30°
max

See also So/dering recommendations.

Dimensions in mm

Marking code

BAV99 = A7p
3.0
2.8 ; .
[ —— S & E
- ~ & [=[o2@]a]s]
_i_ 2 1 1 -
—— T
1.4 258
1.2 max
{
3
Il
O.La_gj“" \ E 7296885.1
TOP VIEW
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BAV99

RATINGS (per diode)

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

Continuous reverse voltage
Repetitive peak reverse voltage

Average rectified forward current*
(averaged over any 20 ms period)

Forward current (d.c.)
Repetitive peak forward current
Non-repetitive peak forward current

(per crystal)
t=1us
t=1ms
t=1s

Storage temperature range

Junction temperature

THERMAL RESISTANCE**
From junction to ambient4

CHARACTERISTICS (per diode)
Tj=25 OC unless otherwise specified

Forward voltage

IF=1mA

Ig=10mA
Ig = 50 mA
Ig =150 mA

Reverse current
Vig=25 V;Tj =1500°C

VR=70V
VR=70V; Tj=1500C

Diode capacitance
VR=0;f=1MHz

Forward recovery voltage when switched to

Ip=10mA;t,=20ns

* Measured under pulse conditions: pulse time tp < 0,5 ms.

VR
VRRM

IF(AV)
IF
IFRM

IFSm
IFSM
IFSm

Tstg

Tj

Rthj-a

VF
VE
VE
VE
IR

IR
Cd

Vir

For sinusoidal operation |g(ay) =150 mA; averaging time t(5y) < 1 ms.

** See Thermal characteristics.

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

max. 70
max. 70
max. 215
max. 215
max. 450
max. 2
max. 1
max. 0,5
—65 to + 150

max. 150
430

< 715
< 855
< 1000
< 1250
< 30
<< 2,5
< 50
< 1.5
< 1.75

K/W

mV
mV
mV
mV

uA
nA
nA

pF
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Silicon planar epitaxial high-speed diodes BAV99

I, kO 4500 i v
90%
V.
Rs=500 oscilloscope I
imh D.UT. Ri=5000 l
10%
| t
l ot et —]
7261327 72613294
input signal output signal

Fig. 2 Test circuit and waveforms; forward recovery voltage.

Input signal:  Rise time of the forward pulse t, = 20 ns;

Forward current pulse duration = tph= 120 ns. Duty factor = 6 = 0,01.
Oscilloscope: Rise time t, = 0,35 ns.
Circuit capacitance C < 1 pF (C = oscilloscope input capacitance + parasitic capacitance).

Reverse recovery time when switched from
IF=10mAtolg=10mA; R_=100 Q;
measured at IR = 1 mA ter &= 6 ns

T

*IF  le—t,r —.‘
Ml Wik

sampling
oscilloscope

V=Vg+I¢ xRsg R e Ri*500. ﬂ
*)
T "
7261326 72613200
input signal output signal
Fig. 3 Test circuit and waveforms; reverse recovery time.
Input signal:  Rise time of the reverse pulse t, = 0,6 ns *)IR=1mA

Reverse pulse duration tp, = 100 ns. Duty factor & = 0,05.
Oscilloscope:  Rise time t, = 0,35 ns.

Circuit capacitance C < 1 pF (C = oscilloscope input capacitance + parasitic capacitance).

Recovery charge when switched from
iIF=10mAtoVR=5V;R=500%Q Qg < 45 pC

D1

'
|

y = Ve
2A3pF-|— l

100 | oscilloscope
kQ | R z10Mn
t

7273212 output signal

72690061

Fig. 4 Test and waveform; recovery charge.

D2 = diode with minority carrier life time at 10 mA: < 200 ps; D1 = BAW62.

Input signal: Rise time of the reverse pulse t, = 2 ns
Reverse pulse duration tp= 400 ns. Duty factor 6 = 0,02.

Circuit capacitance C < 7 pF (C = oscilloscope input capacitance + parasitic capacitance).

w (April 1991
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BAV99
300 7265148.1
Tj=25°C
e
(mA) typ max
1
200 !
i
[ I,
’ y i
L]
[
Il 1
100 1
#
1 .
/
0
0 1 VE(V) 2
Fig. 5.
105 7268030.1
IR 5
(nA) P
=70V ]
104 bl e
. V4
y
max el
p 70\;/7
103 /
yir s
/ 25V
102 1/
Fiv 4
- typ /tvp
o LLIAA L
0 100 T (°c) 200
Fig. 7.

7265149.3
1,5
VE
(V)
1
4 e~ E
= 11— 100 mA ;
N
=TS0
0,5 = ]
g N
P 1
0.1
0
0 100 Tj (°c) 200
Fig. 6 Typical values.
300 7224323
IF(AV)
(mA)
200 N
100 . \\
N,
~IN\
\‘\
0
50 100 150 200
Ta(°C)
Fig. 8 single diode

————double diode; equally loaded.
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BAV100 to 103

GENERAL PURPOSE DIODES FOR SURFACE MOUNTING

Silicon planar epitaxial diodes; intended for switching and general purposes in industrial equipment e.g.
oscilloscopes, digital voltmeters and video output stages in colour television.

The SM DIODE is a leadless diode in an hermetically sealed glass 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

BAV100 [BAV101 |BAV102 |BAV103

Continuous reverse voltage VR max. 50 100 | 1SOI 200 Vv
Forward current (d.c.) e max. 250 mA
Junction temperature Tj max. 175 oc
Thermal resistance from

junction to ambient Rthj-a = 375 K/W
Forward voltage at

Ig =100 mA VE & 1,0 Vv
Reverse current at

VR = VRmax IR < 100 nA
Diode capacitance at

iy typ. 1.5 pF
VR=0;f=1MHz Cq z 5.0 of

Reverse recovery time when switched
from Ig =30 mA to IR = 30 mA;

R =100 2; measured at Ig = 3 mA trr < 50 ns
MECHANICAL DATA Dimensions in mm
Fig. 1 SOD-80. - T

Dy=
1,6+0,1

'

0,3 03

—>l<— — | |-

+—— (35102 —»
72910841

The BAV 100 cathode is indicated by a green and a black band.

The BAV101 cathode is indicated by a green and a brown band.

The BAV 102 cathode is indicated by a green and a red band.

The BAV 103 cathode is indicated by a green and an orange band.
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BAV100 to 103

RATINGS

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

Continuous reverse voltage

Repetitive peak reverse voltage

Average rectified forward current
Forward current (d.c.)
Repetitive peak forward current

Non-repetitive peak forward current
t<1 s;Tj=25°C
t =1;zs;Tj=25°C

T_otal power dissipation up to
Tamb=25°C

Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to ambient in free air

CHARACTERISTICS
Tj = 25 OC unless otherwise specified
Forward voltage
Ig =100 mA
I =200 mA
Reverse breakdown voltage
IR = 100 A
Reverse current
VR = VRmax
VR = VRmax: Tj = 150 °C
Differential resistance
Ig=10mA
Diode capacitance
VR=0;f=1MHz

Reverse recovery time when switched
from Ig =30 mA to IR = 30 mA;
R = 100 ; measured at
IR=3 mA

VR
VRRM
IF(AV)
I
IFRM

IFsm
IFSm

Ptot
Tstg

Tj

Rth j-a

BAV100 lBAV101 |BAV102 |BAV103

max. 50 100 150 200
max. 60 120 200 250
max. 250
max. 250
max. 625
max. 1
max. b
max. 400
—65to +175

max. 175
= 375
8 1,0
< 1,25

BAV100 ‘BAV101 | BAV102 | BAV103
> 60| 120 200 250
< 100
< 100
typ. 5
typ. 1.5
< 5,0
< 50

) For sinusoidal operation see Figs 7 to 10. For pulse operation see Figs 3 to 6.
2) At zero life time, measured under pulse conditions to avoid excessive dissipation and voltage limited

at 275 V.

Vv

Vv
mAl)
mA
mA

A
A

mW
oC
oC

K/W

nA
HA

pF
pF

ns
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General purpose diodes for surface mounting J L BAV100 to 103

Test circuit and waveforms:

v tpltot) |
-t ‘4— tp —
’ DUT. - 90% T~ 109% 5
lo
Rs=500 sampling +I'F «t'r_-" t

R‘=50nr l \ -y / ﬂ':ﬂ

7273200

7261719 input signal output signal
Fig. 2. *)IR=3mA
Input signal: Total pulse duration tp(tot) = 2 us
Duty factor 5 = 0,0025
Rise time of the reverse pulse t = 0,6 ns
Reverse pulse duration tp = 100 ns
Oscilloscope: Rise time tr = 0,35 ns

Circuit capacitance C < 1 pF (C = oscilloscope input capacitance + parasitic capacitance)
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BAV100 to 103

7272413.P
s BAV100
BAV101 ie| M1 lerm
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Fig. 4.
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General purpose diodes for surface mounting

JL BAV100 to 103

11.P
1000 - 72724
AV100
BAV101 i —I 1 1FRM
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Term | 7 tl_"‘ t
(mA) T 6= F
Tam = 50 ko) t<10ms
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Fig. 5.
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Fig. 6.
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BAV100 to 103
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forward current versus ambient
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Fig. ‘7.
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General purpose diodes for surface mounting

BAV100 to 103

72623091
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BAV100 to 103

7262311.2
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BAV105

ULTRA HIGH-SPEED DIODE

Silicon planar epitaxial, ultra-high speed, high conductance diode in a SOD-80 envelope.

QUICK REFERENCE DATA

Continuous reverse voltage VR max. 60 V
Repetitive peak reverse voltage VRRM max. 60 V
Repetitive peak forward current IFRM max. 600 mA
Junction temperature Tj max. 200 ©°C
Forward voltage at | = 200 mA VE < 1.0V

Reverse recovery time when switched from
Ig =400 mA to IR =400 mA; R|_= 100 2;

measured at Ig = 40 mA trr < 6 ns
Recovery charge when switched from

IF=10mAtoVR=5V;R_=500% Qq < 50 pC
MECHANICAL DATA Dimensions in mm
Fig. 1 SOD-80.

7Z291084.1

A green band indicates the cathode side and identifies the type BAV 105.
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BAV105

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Continuous reverse voltage VR max. 60 V
Repetitive peak reverse voltage VRRM max. 60 V
Average rectified forward current IF(AV) max. 300 mA
Forward current IF max. 300 mA
Repetitive peak forward current IFRM max. 600 mA
Non-repetitive peak forward current
ti 1 us T max. 4000 mA
t=1s max. 1000 mA
Storage temperature Tstg —65to + 175 °C
Junction temperature T; max. 175 °oC

THERMAL RESISTANCE
From junction to ambient Rthj-a 375 K/W

CHARACTERISTICS
Tj=25 OC unless otherwise specified
Forward voltage

IF =10 mA % < 0,75 V

IF = 200 mA F < 1,00 V

IF =200 mA; Tj = 100 °C . < 0,95 V

IF =500 mA F < 1,25 V
Reverse current

VR =60V : & 100 nA

VR =60 V;Tj=100°C R < 100 uA

Diode capacitance
VR=0;f=1MHz Cq = 2,5 pF
Forward recovery voltage when switched to
Ig =400 mA; t,1=30ns
I =400 mA; t,2 =100 ns
(see Fig. 2)

AN

Vir
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Ultra high-speed diode J L BAV105

dg 1000 4500 i v
30%
Rs=500 oscilloscope ki
Tl D.UT. R,=500
10%
L | e f—t—f y
7273211 7261329
input signal output signal
Fig. 2 Test circuit and waveforms; forward recovery voltage.
Input signal:  1st rise time of the forward pulse t1 =30ns
2nd rise time of the forward pulse ~ t,2 =100 ns
Forward current pulse duration tp = 300 ns
Duty factor 5 =001
Oscilloscope: Rise time ty =035ns
Input capacitance Ci =1pF

Circuit capacitance C < 20 pF (C = C; + parasitic capacitance)

Reverse recovery time when switched
from Ig = 400 mA to Ig = 400 mA;
R = 100 ; measured at Ig = 40 mA tr < 6ns

(see Fig. 3)

toitot)
>ty -—1tp — ‘

v il
DuT. : 0% Y 10% ‘ G =~
| tle et _’i
Rg=500 ) i L] t

7273200

_’qj_—_L_ osculorscope / ’
Ri=500 90% 1Y

input signal output signal

*) IR =40 mA

Fig. 3 Test circuit and waveforms; reverse recovery time.

Input signal:  Total pulse duration tp(tot) = 0,2 us
Duty factor ) = 10,0025
Rise time of the reverse pulse t, =0,6ns
Reverse pulse duration tp =30ns

Oscilloscope: Rise time ty =0,35ns

Circuit capacitance C < 1 pF (C = oscilloscope input capacitance + parasitic capacitance)

April 1991
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BAV105

Recovery charge when switched from

IF=10mAto VR =5 V; R|_=500Q Q, < 50pC
(see Fig. 4)
DUT D1
T4 lia\
C o7 R 1
Re=50001

L1

oscilloscope
|| Tx, 02( ¥ et Y | 8 oeer
243pF R, 210M0

V=Vg +1e-Rg

T i i

Fig. 4 Test circuit and waveform; recovery charge.

t

7273212

output signal

7269086.1

D1=BAW62

D2 = diode with minority carrier life time at 10 mA: < 200 ps

Input signal: Rise time of the reverse pulse tr =2ns
Reverse pulse duration th = 400 ns
Duty factor ) =0,02

Circuit capacitance C < 7 pF (C = oscilloscope input capacitance + parasitic capacitance)

7210682
4L
f =1MHz
Tj=25°C
Cq
(pF)
2 N
1= max
N 1
™ typ
0
0 10 20 Vg (V) 30
Fig; 5

186

April 1991



Ultra high-speed diode BAV105

7272621

400
P O o B RYCTY
p A Trav)
Teav) B l 7
(mA) " o - -
/ — = 50°C| -
/ T A .
7 L /ﬁ‘d‘ f t< 0,5 ms
> ° VR upto 20V
A LT 75 °C R
A2 Ea I ——-Vo =60V
/, ”, s Lt T R
200 e 100°C
Gz AR = g b
o //'/ o /’.— -+ !
= = 125°C
'A/ - B 1 l
1;/‘/ — T T
> +T — 150°C
/ -// " — =i l
[ - =T - I°
T L =T s maximum permissible
—— average rectified forward
/ === current versus duty factor
0 e = (for pulse operation)
0 0,5 1 0
Fig. 6.
1000 7272422
ie —| ] [FRM
0
leen e
(mA) s T | b= T
t<05ms
VR upto20V
|
\‘l N ———Vg = 60V
a N
500 ] \\ N R : \\
N N RSN T = 2858
\ v ‘\ I 0N S amb =
\ NN \A‘ NE N S
\\ \\ \; \\. \‘\- i
O NN ~ o,
S W N e = =450 °C
N S J +~ 75.°C
S LTSS TP i00°C
b o PR e ——125°C _ L
'\\ T o maximum permissible
— 150°C repetitive peak forward
N S S A P o S e 175°C current versus duty factor
0 /’ L | (for pulse operation )
0 0,5 16
Fig. 7.
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BAV105 J L

7210678 .1 7210677 .1
maximum permissible average rectified maximum permissible continuous
forward current versus ambient forward current versus ambient
Ie temperature temperature
T<1ms Ie
Ieay)  I:Vgpup to 20V (mA)
T H:VR=GOV
200 400
Trav
(mA) \\;
AN\
\\ N
N\
N N
100 200
I N KI \,
N\ AN
N\ N
X\ N,
AVAN N,
\ N,
\
0 0
0 100 Tomb (OC) 200 0 Tqmb (oc) 200
Fig. 8. Fig.'9.
600 7210683.1 15 7210684
RN JULL ’ | T
[T T/ iy [ TTTTTT
IF T" =25°C i_ Y.P VF typic01 values
=-min
(mA) I (V)
[t 3
[ L_ITE = 500 iy
400 ] ] 1
1 3
it
1] L]
—
r ")0/774‘
I
J
i 3
200 0,5 - il
H] 24,
117
111
|
/
0
0 1 Ve (V) 2 0 100 T; (°C) 200
Fig. 10. Fig. 11.
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Ultra high-speed diode

BAV105

7210678,

7210715

3 HEEEEN 600 Ir=600mAl | [typical values | ]
A O A R, =1000L =
typical values Iy \ ;Bscsu;erd at |
N A ) I / -
Ver Tj = 25°C (mA) 500ma Ty ot In
(V) . ]
\\ for test circuit [
\ \]see Fig. 3 ]
A\
AVAY
\
300m \
\ T
\
N Ip=400mA NN
1 = 200mA] 200 200rmA z AN
—td T i T 3 XY 1t
50mA I N AUAWA NI
80mA N ‘
60mA S
erfn'/A A il L
[ 1] | 11
0 0 L ; !
50 t, (ns) 100 0 5 tre (ns) 10
Fig. 12. Fig. 13.
6 T 7210 _0__1_ 7’5 7210681.1
typ
Err / B
(ns) /' (ns) L~ typ
y
/ »
4 5
/7
! R_ =100 0L
R =100 .00 t I =400mA
Ig = 400mA Ig =400mA
miqsurec‘:i[ at measured at
for ‘HasE tircuit T for test circuit
soe Fig. B | see Fig. 3
0 0 °
500 I (mA) 1000 0 100 Tj (°0) 200

Fig. 14.

Fig."15.
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BAV105

3 7210685
10 oF
I <
R Q
2 &)
(pA) ) i
VS
102 I/ / =
= g I’ I 4
7T 1/
Z /&y
S-S
i S LA/
s 4
‘V
V4 /
1 s ’/
= V4 II
' Ve 4
Yy 1 A 17
/ /
4 /
107 4 /Y
y 7
V4
1072 /
107
0 100 T; Q) 200
Fig. 16.
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JL s

SILICON PLANAR EPITAXIAL HIGH-SPEED DIODES

The BAW56 consists of two diodes in a microminiature plastic envelope. The anodes are commoned
and the unit is intended for high-speed switching in thick and thin-film circuits.

QUICK REFERENCE DATA (per diode)

Continuous reverse voltage VR max 70 V
Repetitive peak reverse voltage VRRM max 70 V
Repetitive peak forward current IERM  max. 450 mA
Junction temperature Tj max. 150 ©C
Forward voltage at | = 50 mA Vg < 1,0V
Reverse recovery time when switched from
IF=10mAto Ig =10mA; R|_=100 £;
measured at Ig = 1 mA trr ¥ 6 ns
Recovery charge when switched from
IE=10mAto VR =5V; R_=500 Qs < 45 pC
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BAW56 = Alp
2.8
3 mssi7s 3
0.150 18—
0.090
. —[0.95] |~ Fi
i 2B N
- e il
—| |-— 01 : '
10° max 1.4 25
g 1.2 max
. X 10° |
‘ f max CiE]
3(
4
[ 0 e }
max " 30° 0.&8_0.1 B 72968851
max
TOP VIEW

See also Soldering recommendations.
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BAWS6

RATINGS (per diode)

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

Continuous reverse voltage
Repetitive peak reverse voltage

Average rectified forward current*
(averaged over any 20 ms period)

Forward current (DC)
Repetitive peak forward current
Non-repetitive peak forward current

(per crystal)
t=1us
t=1ms
t=1s

Storage temperature range
Junction temperature

THERMAL RESISTANCE**
From junction to ambient**
From tab to soldering points
From soldering points to ambient 4

CHARACTERISTICS (per diode)
Tj = 25 OC unless otherwise specified
Forward voltage

lp= 1mA
Ig= 10mA
lg= 50mA
Ig = 150 mA

Reverse current
VR=25 ViTj= 150 °C
VR=70V
VR=70 V,‘Tj =1500C
Diode capacitance
VR=0;f=1MHz
Forward recovery voltage when switched to
Ig=10mA; t, = 20 ns see Fig. 2

* Measured under pulse conditions: pulse time tp < 0,5 ms.

VR
VRRM

IF(AV)
I
IFRM

IFsSm
IFSm
IFsm

Tstg
Tj

Rthj-t
Rth t-s
Rths-a

VF
VE
VF
VF

IR
IR
IR

Cd

Vir

For sinusoidal operation Ig(ay) = 150 mA;averaging time t(Av) < 1ms.

** See Thermal characteristics.
A Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm.

max. 70
max. 70
max. 215
max. 215
max. 450
max 2
max 1
max 0,5
—65 to + 150
max. 150
= 430
= 2 x 280
= 2x 90
< 7156
< 855
= 1000
< 1250
Z=4 30
< 25
< 50
< 2
< 1,75

mA
mA

>>>

oc

K/W
K/W
K/W

mV
mV
mV
mV

uA
uA
uA

pF

\
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Silicon planar epitaxial high-speed diodes

JL o

L 1kQ 4500 ; v
90%
Rs=500 oscilloscope s
T D.UT. Ri=500
l 10%
0 o5 P :
— S—
input signal output signal
Fig. 2 Test circuit and waveforms; forward recovery voltage.
Input signal:  Rise time of the forward pulse t, = 20 ns

Oscilloscope:

Forward current pulse duration tp= 120 ns. Duty factor 6 = 0,01
Rise time ty = 0,35 ns.

Circuit capacitance C < 1 pF (C = oscilloscope input capacitance + parasitic capacitance)

Reverse recovery time when switched from
IF=10mAto g =10mA; R =100 Q;
measured at IR = 1 mA see Fig. 3

sampling
oscilloscope

jt,}——tv——»

trr

VaVesIexgsl @ T Ri=500. /-T

R“[ . . VR goe/o 72613281 IR.)

input signal output signal
Fig. 3 Test circuit and waveforms; reverse recovery time.
*JIR=1mA
Input signal:  Rise time of the reverse pulse t, = 0,6 ns
Reverse pulse duration th= 100 ns. Duty factor 6§ = 0,05.

Oscilloscope: Rise time t, = 0,35 ns
Circuit capacitance C < 1 pF (C = oscilloscope input capacitance + parasitic capacitance)
Recovery charge when switched from

IF=10mAto VR =5V; R_=500 2 see Fig. 4 Qg < 45 pC

D1

10%

[ ter

Rg=5000
100 | oscilloscope
3 s kQ | R z10M0
V=Vg+I¢:Rg 243pF i .

7273212

output signal

7265086.1

t

Fig. 4 Test circuit and waveform; recovery charge.

D2 = diode with minority carrier life time at 10 mA: < 200 ps. D1 = BAW62.

Rise time of the reverse pulse t, = 2 ns
Reverse pulse duration tj, = 400 ns. Duty factor § = 0,02

Input signal:

Circuit capacitance C < 7 pF (C = oscilloscope input capacitance + parasitic capacitance).

193
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BAWS6

7265148.1
300 7265149.3
Tj=25°¢C 15
e v
F
(mA) typ max (V)
i
200 L 1 di
/] ' I oy ==
— o F __l:
| + N
—
N N
100 {1 05 o N ef
[ N
T 1
l’ L
7 0.1
e
0 0
0 1 VE (V) 2 0 100 Tj (°c) 200
Fig. 5. Fig. 6 Typical values.
108 7268030.1
IR ;
(ﬂA) /’
= /
104 VR=70V, /‘
» VAV 4
Y 4
4
max" 4 70 V/ // 300 7224323
44
IF(AV)
103 { (mA)
VAV 4
200 \\
/;/ 25V
102 £/ A
g \ \
7 100 N
/ ~ N
Sl S
- typ /typ ~\
o LLAA L :
0 100 7 (oc) 200 0 50 100 150Ta(°C)200
Fig. 7. Fig. 8 single diode;

————double diode, equally loaded.

194 April 1991\ (



)

UHF VARIABLE CAPACITANCE DIODE

The BB215 is a silicon variable capacitance diode in a hermetically sealed glass envelope (SOD-80) and
intended for application in UHF tuners. The leadless SOD-80 encapsulation is intended for surface
mounting.

The diode features a capacitance characteristic with a good linearity.

Diodes are supplied in matched sets and the capacitance difference between any two diodes in one
set is less than 3% over the voltage range from 0,5 V to 28 V.

QUICK REFERENCE DATA

Continuous reverse voltage VR max. 30 V
Reverse current

VR=28V IR < 10 nA
Diode capacitance at f = 500 kHz

VR=28V Cd 1,810 2,2 pF
Capacitance ratio at f = 500 kHz gdz\\;R : 2; x; > 76
Series resistance at f = 470 MHz

VR is that value at which Cq =9 pF rs < 0,75 ©
MECHANICAL DATA Dimensions in mm

Fig. 1 SOD-80.

Dy=
1,6%£0,1

7291084.1

The cathode is indicated by a white band on the body and a second green band indicates the BB215
type.
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BB215

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)
Continuous reverse voltage VR

Forward current (DC) IF

Storage temperature Tstg

Operating junction temperature Tj

CHARACTERIST!CS
Tamb = 25 ©C unless otherwise specified

Reverse current

VR=28V |
VR =28V; Tamb = 85°C R
Diode capacitance at f = 500 kHz
VR=1V Cd
VR=28V Cd
: . Cd(VR= 1V)
Capacitance ratio at f = 500 kHz S
Cq4(VR=28V)
Series resistance
at f = 470 MHz and at that value
of VR at which Cq = 9 pF rs

max.

max.

30
20

—55 to +150

max.

<

typ.

typ.

typ.

100

10
200

17
18
1,81t02,2

76
8,3

0,63

mA
oC
oC

196
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VHF VARIABLE CAPACITANCE DIODE

The BB219 is a silicon variable capacitance diode in a hermetically sealed glass envelope (SOD-80) and
intended for electronic tuning in VHF television tuners for C.A.T.V. applications.
The SOD-80 envelope is suitable for surface mounting.

QUICK REFERENCE DATA

Reverse voltage, peak value VRM max. 30V
Reverse current
VR=28V IR < 10 nA
Diode capacitance at f = 1 MHz
VR= 1V c > 31 pF
VR=28V d 2,6 10 3,2 pF
. . C4(VR= 1V)
Capacitance ratio at f = 1 MHz e 1210 156
Cq(VR=28V)
Series resistance at f = 100 MHz ks 07 Q
VR is that value at which Cq = 30 pF rs < 0:9 Q
MECHANICAL DATA Dimensions in mm
Fig. 1 SOD-80.
Dq=
1,6%£0,1
-
<« 35+02 —»

The cathode is indicated by a white band on the body.

7Z91084.1

\ (l\pril 1991
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BB219

RATINGS

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

Reverse voltage, peak value
Forward current (DC)

Storage temperature

Operating junction temperature

THERMAL RESISTANCE
From junction to ambient in free air

CHARACTERISTICS
Tamb = 25 ©C unless otherwise specified
Reverse current
VR=28V
VR=28V;Tamp=85°C
Diode capacitance at f = 0,5 MHz
VR= 1V
VR=28V

Capacitance ratio at f = 1 MHz

Series resistance
at f = 100 MHz and at that value
of VR at which Cq = 30 pF

Tolerance of capacitance difference
between two diodesat VR =1 to 28 V

VRM
I
Tstg
Tj

Rth j-a

IR

Cd
Cd

C4(VR= 1V)

Cq(VR=28V)

max. 30
max. 20
—55 to +150
max. 100
= 0,6
< 10
= 200
> 31
261032
12to 15

typ. 0,7
< 09
< 25

\

nA
nA

pF

tofts)
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BB240

VHF VARIABLE CAPACITANCE DIODE

The BB240 is a VHF variable capacitance diode in planar technology with a very high capacitance ratio

intended for VHF-band B up to 460 MHz in all-band tuners.

The diode is encapsulated in the hermetically sealed glass envelope SOD-80 suitable for surface mounting.

QUICK REFERENCE DATA

Reverse voltage, peak value
Reverse current
VR=28V
Diode capacitance at f = 1 MHz
VR=05V
VR=28V

Capacitance ratio at f = 1 MHz

Series resistance at f = 100 MHz
VR is that value at which
Cq =40pF

VRM max. 32V

IR 2 10 nA

Cq >24 38 pF
4to 2.7 pF

SISV

s < 1.0 Q

MECHANICAL DATA

Dimensions in mm

- +
t o o
D2=D1_g, 1,5+0,1
03 03
— |-— —_—| |-—
l«— 35+02 —

7291084.3

The cathode is indicated by a green band on the body.

Fig. 1 SOD-80.
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BB240

RATINGS

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

Reverse voltage, peak value
Forward current (DC)
Storage temperature range

Operating junction temperature

THERMAL RESISTANCE

From junction to ambient in free air

CHARACTERISTICS

Tamb = 25 OC unless otherwise specified

Reverse current
VR =28V
VR=28V;Tymp=85°C

Diode capacitance at f = 1 MHz
VR=05V

Capacitance ratio at f = 1 MHz

Series resistance
at f = 100 MHz and at that value
of VR at which Cq = 40 pF

Tolerance of capacitance difference
between two diodes at VR = 1 to 28 V

VRM

I

Tstg

Tj |

Rthj-a

IR

Cd

Cq(VR=05V)
Cq(VR=28V)

max. 32
max. 20
—55 to + 150
max. 100
= 0.6
< 10
< 200
> 38

24t027
> 14
< 1.0
< 2.5

mA
oc
oC

K/W

nA
nA

pF
pF

Q
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BB241

VHF VARIABLE CAPACITANCE DIODE

The BB241 is a VHF variable capacitance diode in planar technology with a very high capacitance ratio
intended for VHF-band A up to 160 MHz in all-band tuners.
The diode is encapsulated in the hermetically sealed glass envelope SOD-80 suitable for surface mounting.

QUICK REFERENCE DATA

Reverse voltage, peak value
Reverse current
VR=28V

Diode capacitance at f = 1 MHz
VR=05V
VR=28V

Capacitance ratio at f = 1 MHz

Series resistance at f = 100 MHz
VR is that value at which Cq = 40 pF

VRM max. 32V

IR £ 10 nA

c > 63 pF
d 2510 3.0 pF

Cq(VR=0.5V)

Cq(VR=28V) =

s < 20 Q

MECHANICAL DATA

Dimensions in mm

= +
0 Tk
D2=01_5, 1,540,1
03 03
sl 0B 03| |
<« 3502 —
7291084.3

The cathode is indicated by a black band on the body.

Fig. 1 SOD-80.
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BB241

RATINGS

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

Reverse voltage, peak value
Forward current (DC)

Storage temperature range
Operating junction temperature

THERMAL RESISTANCE
From junction to ambient in free air

CHARACTERISTICS
Tamb = 25 OC unless otherwise specified
Reverse current
VR=28V
VR=28V; Tamb=85°C
Diode capacitance at f = 1 MHz
VR=05V
VR=28V

Capacitance ratio at f = 1 MHz

Series resistance
at f = 100 MHz and at that value
of VR at which Cq = 40 pF

Tolerance of capacitance difference
between two diodes at VR = 1 to 28 V

VRM
IF

IR

Cd
Cd
Cq (VR=0.5V)
Cq(VR=28V)

max. 32V

max. 20 mA
—55to +150 °C
max. 100 ©oC

= 0.6 K/W
< 10 nA
< 200 nA
b 63 pF
2.5t03.0 pF
> 21
< 20 Q
= 25 %

202
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BB249

SILICON PLANAR VARIABLE CAPACITANCE DIODE

The BB249 is a variable capacitance diode in a miniature glass envelope intended for electronic tuning
in v.h.f. television tuners with extended band | (FCC and OIRT-norm).

Diodes are supplied in matched sets (minimum 120 pieces and divisible by 12) and the capacitance

difference between any two diodes in one set is less than 3% over the voltage range from 0,5 V to 28 V.

QUICK REFERENCE DATA

Continuous reverse voltage
Reverse current at Vg = 28 V

Diode capacitance at f = 500 kHz
VR= 1V
VR=28V

Capacitance ratio at f = 500 kHz

Series resistance at f = 200 MHz
VR isthat value at which Cq = 25 pF

VR max. 28 V

IR max. 10 nA
Cq 39 to 46 pF
Cq 40t0 5,0 pF
Cq (VR= 1V) 810 10

Cq (VR=28V)

rs max. 06 Q

MECHANICAL DATA
Fig.1 SOD-80.

— 36102 —

f
D""
15+01

:

Dimensions in mm

- 0.3 03—+ [«

0
e W

7Z291084.3

Cathode indicated by black band.

w (April 1991
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BB249

RATINGS

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

Continuous reverse voltage
Reverse voltage (peak value)
Forward current (d.c.)

Storage temperature

Operating junction temperature

THERMAL RESISTANCE
From junction to ambient in free air

CHARACTERISTICS
Tamb = 25 °OC unless otherwise specified

Reverse current
VR=28V
VR=28V;Tymp=85°C
Diode capacitance at f = 500 kHz
VR= 1V
VR=28V

Capacitance ratio at f = 500 kHz

Series resistance at f = 200 MHz
VR is that value at which Cq = 25 pF

Relative capacitance difference
between two diodes; VR = 0,5 to 28 V

VR
VRM
I
Tstg

Tj

Rth j-a

IR
IR

Cq
Cd
Cq(VR= 1V)
Cq(VR=28V)

max. 28
max. 30
max. 20
—55 to + 150
max. 100
= 0,6
max. 10
max. 200
39 to 46
40t05,0
8to 10

max. 0,6
max. 3

<

mA
oC
oC

K/mW

nA
nA

pF
pF

%
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Silicon planar variable capacitance diode BB249

102 : 7269410.1 — 7277991
typical values
IR i ,
(nA) T;j=85°C] (pF/pF)
10 =
> 10-3
S
N
B¢
N
e
1 £ \
N
: 25°C N =
i 10-4 \
N
10—1 //
A
4
10~2 10-5 i
0 10 20 Vg (V) 30 1 10 VR (V) 10
Fig. 2 Typical values. Fig. 3 Temperature coefficient of the diode
capacitance; Tamp = 0 to 85 ©C.
! 728306
- 7283062.1 103 1
|
R
Cq
(oF) (nA)
a /1
102
40 A 1,4'
\ maJx 7
\
- \{yp /q /
10 7
ya
A
l,
20 A
) tVP/
\
AN
0 10—1 /
10~ 1 10 VR (V) 0 8¢ mee WO
Fig. 4 f=1500 kHz; Tamp = 25 °C. Fig.5 VR=28 V.
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BB804

VHF VARIABLE CAPACITANCE DOUBLE DIODE

The BB804 is a variable capacitance double diode in planar technology with common cathode in a
plastic SOT23 envelope. It is intended for FM tuning especially for car radios.

QUICK REFERENCE DATA

Continuous reverse voltage VR max. 18 V
Repetitive peak reverse voltage VRRM max. 20 V
Forward current (DC) IF max. 50 mA
Operating junction temperature Tj max. 100 °C
Reverse current IR max. 20 nA
Diode capacitance at f = 1 MHz
VR=2V Cq 42 to 47.5 pF
Capacitance ratio at f= 1 MHz w—) 1.65to 1.75
Cq(VR=8V)
Series resistance at f = 100 MHz
VR is that value at which
Cq =38 pF rs typ. 0.20 Q2
MECHANICAL DATA Dimensions in mm
Marking SF
el S
ol B 3,0
2,8
3
0,150
0,090
\ ’ — ~“—
I~ m [EEkE
1o f
Al 01 1 ’ }
10° max 1,4 25
m;:lx 1,2 max
Ll |l X |
max
‘ \ f 3 ""I
1
\/ 0
‘—rflgx_» 30° O'L‘B—OJ_> B 7296885
max
TOP VIEW
Fig.1 SOT23.

W (April 1991
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BB804

RATINGS

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

Continuous reverse voltage
Forward current (DC)
Repetitive peak reverse voltage
Storage temperature range
Operating junction temperature

THERMAL RESISTANCE

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

CHARACTERISTICS
Tj=25 OC unless otherwise specified

Reverse current

VR=16V

VR =16 V; Tgmp =60 °C
Diode capacitance at f = 1.0 MHz

VR=2V

red 0

yellow 1

white 2

green 3

blue 4

Capacitance ratio at f = 1 MHz

Series resistance
at f= 100 MHz, VR is that value
at which Cq = 38 pF

VR

I
VRRM
Tstg

Tj

Rthj-a

Cq(VR=2V)

Cq(VR=8V)

Is

max. 18 V
max. 50 mA
max. 2V
—55to + 100 °C
max. 100 °C

430 K/W

20 nA
200 nA

A A

42 to 43.5 pF
43 to 44.5 pF
44 t0 45.5 pF
45 to 46.5 pF
46 to 47.5 pF

1.65to 1.75

typ. 0.20
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BBY31

VARIABLE CAPACITANCE DIODE

Silicon planar variable capacitance diode in a microminiature envelope. It is intended for electronic
tuning applications in thick and thin-film circuits.

QUICK REFERENCE DATA

Reverse voltage VR max. 28V
Reverse current at Vg =28 V IR £ 50 nA
Diode capacitance at f = 1 MHz
VR=28V Cq 1,6 to 2,0 pF
: s Cq(VR=1V)
Capacitance ratio at f = 1 MHz — —  typ. 97
. CqVg=-28v) P '
Series resistance at f = 470 MHz
VR = that value at which C4 = 9 pF D < 12 Q
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BBY31= S1p
3.0 e 1
2.8 .
U . R 3 110
0.150 -
0.090
N — |-
| oo~ /™ = 3 (E2@kE
)/ i 2 | 1 —I—
5 |l 04 5 ' f
s max 14 2.5
1.2 max
L S | \ 10° ‘
i 7 max Sl
3| i
1
[ g, =
max ~ 30° O-L‘B_Qj E 7296885.1
max
TOP VIEW

See also Soldering recommendations.
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BBY31

RATINGS

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

Continuous reverse voltage

Reverse voltage (peak value)
Forward current (d.c.)**

Storage temperature

Operating junction temperature
THERMAL RESISTANCE

From junction to ambient*
CHARACTERISTICS

Tj = 25 OC unless otherwise specified

Reverse current
VR=28V
VR=28V;Tj=85°C
Diode capacitance at f = 1 MHz
VR= 1V
VR=28V

Capacitance ratio at f = 1 MHz

Series resistance at f = 470 MHz
and at that value of VR at which Cq =9 pF

VR
VRM
I
Tstg
Tj

Rth j-a

IR
IR
Cd
Cd
Cq(VR= 1V)
Cq(VR=28V)

D

* Mounted on a ceramic substrate of 7mm x 5 mm x 0,5 mm.

max. 28
max. 30
max. 20
—65 to + 100
max. 85
= 430
< 50
< 1000
typ. 17,5

1,6t02,0
typ. 9,7
< 1,2

mA
o¢
oC

K/W

nA
nA

pF
pF
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Variable capacitance diode BBY 31
102 7269410.1 103 7269407.1
typical values Vp =28V

| 55 el ) (il | R
R R 1 R 27|
(nA) T;=85°C (nA) y:
maxA
10 102 2
_
4
e
1 e 10
f 25 °C
typ,
107" ,// 1
_
e V.
4
10-2 107!
0 10 20y, (v) 30 0 B0 oregy 00
104 7269408.1 10-2 7269409.1
typical values n = temperature coefficient of
" the diode capacitance
Cq (T Tamb = 0 to 85 °C
dii x (pF/pF\ smb
Cq (Tj=25°C) V=3V oc
1,02 10-3
AN
~
12V A
25V N
— —— lyp
1 10~4 \
0,98 108
0 50  T,(°c) 100 1 10 vg(v) 10
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BBY31

30 7262751
by [T
(oF) T f=lN[H§ L

d T;=25 °C[
T :
20 typ AN
RS
NN
min N N
<
~ A
10 NN
N
NN
NN
N
4 1
10 1 10 Vg (V) 102
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S~

DOUBLE VARIABLE CAPACITANCE DIODE

The BBY39 is a double variable capacitance diode with a common cathode and mounted in a micro-
miniature envelope (SOT-23), suitable for surface mounting. The two diodes in one envelope are
matched.

The device is intended for application in electronic tuners in satellite TV systems.

QUICK REFERENCE DATA

For each diode:
Continuous reverse voltage VR max. 30 V
Operating junction temperature Tj max. 85 oC
Reverse current
VR=28V IR < 10 nA
Diode capacitance at f = 1 MHz
VR=28V Cd 1,6t0 2,0 pF
C4q(VR= 1V
Capacitance ratio at f = 1 MHz —d—(—R———) > 8,0
Cq(VR=28V)
Series resistance at f = 470 MHz
VR is that value at which Cq = 9 pF rs < 1,20
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-23. Marking code:
3.0 BBY39 =512
2.8
2 1
- - i
3 MBB174 \9090 ) —
~ 075 A (E02@keE]
0.60
/£ —i_ 2 | 1 ’:I_—
ks e 5
Ll 01 1 - f
10° max i 1.4 25
max \ 1.2 max
— 10°
i = 7 max *
3 —I
‘_"1,211)(_’})': 0.48 _8.1—' mn 7296885.1

max

TOP VIEW
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BBY39

RATINGS (for each diode)

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

Continuous reverse voltage
Reverse voltage (peak value)
Forward current (d.c.)

Storage temperature

Operating junction temperature

THERMAL RESISTANCE
From junction to ambient *

CHARACTERISTICS (for each diode)
Tj = 25 OC unless otherwise specified

Reverse current
VR=28V
VR=28V;Tj=85°C
Diode capacitance at f = 1 MHz
VR=1V
VR=28V

Capacitance ratio at f = 1 MHz
Series resistance

at f = 470 MHz and that value
of VR at which Cq = 9 pF

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

VR max. 30V
VRM max. 30 V
IF max. 20 mA
Tstg —65 to +100 oC
Tj max. 85 °C
Rth j-a = 430 K/W
| < 10 nA
'R < 100 nA
Cd typ. 17.5 pF
Cd 1.6 t0 2.0 pF
Cd(VR= 1V)

ot el O VR
Cq(VR=28V)

] < 1.2
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BBY40

SILICON PLANAR VARIABLE CAPACITANCE DIODE

The BBY40 is a variable capacitance diode in a plastic envelope intended for electronic tuning in VHF

television tuners with extended band | (FCC and OIRT-norm).

QUICK REFERENCE DATA

Continuous reverse voltage VR max. 28 V
Reverse current at Vg =28 V IR < 10 nA
Diode capacitance at f = 1 MHz
VR= 1V Cq 39to 46 pF
VR=28V Cq 3.8t04.8 pF
C i i f=1MH CaVR= 1V) 81to0 12
apacitance ratio at f = ————— t
3 E Cq(VR=28V) .
Series resistance at f = 200 MHz
VR is that value at which Cq = 25 pF rs < 0.7 Q
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BBY40 = S2
- 1
n.c.
3,0 3 wmes110
2,8 .
0,150
0,090
N —| |-
I~ X  ((E02@lE
e
0, [ . f
10° 1" max : 14 25
m;:lx 1,2 max
" | X0 |
‘ f max
\ 3]
11 l
~“max " 30° 0»“5_?),1—’ E 7296885
max
TOP VIEW

See also Sol/dering recommendations.
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BBY40

RATINGS

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

Continuous reverse voltage

Reverse voltage (repetitive peak value)
Forward current (DC)

Storage temperature

Operating junction temperature

THERMAL RESISTANCE
From junction to ambient*

CHARACTERISTICS
Tamb = 25 9C unless otherwise specified
Reverse current
VR=28V
VR =28V; Tamb=600C
Diode capacitance at f = 1 MHz
VR=1V
VR=3V
VR =28V

Capacitance ratio at f = 1 MHz

Series resistance at f = 200 MHz
VR is that value at which Cq = 25 pF

* Mounted on a ceramic substrate of 7 mm x 5 mm x 0.5 mm.

VR
VRRM
IF
Tstg

Tj

Rth j-a

Cq(VR= 1V)
Cq(VR=28YV)

Is

max. 28
max. 30
max. 20
-55 to + 100
max. 85
= 430
typ. 0.1
<3 10
< 100
39 to 46

typ. 29.0
3.8t04.8
81012

< 0.7

=

mA
oC
oC

K/w

nA
nA

nA
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Silicon planar variable capacitance diode BBY40

10 7277990 10~2 7277991
| -60° "
R Tamb=60°C pF /pF
(nA)
1 y 1073
y 4
7 4 N
N\,
N
f 25°C
N
/ N
// typ
1077 y 1074
W 4 V4 N
B VA
7 7
/
v
v
2 - 5
10~ " 10~ .
1 10 Vg (V) 10 1 10 VR (V) 10
Fig. 2 Typical values Fig. 3 Temperature coefficient of the diode
capacitance; Tamp = 0 to 85 °C.
- 7277992
Cq
(pF) N
AN
\WD
20 b
N
SN
e —
0
1G=1 1 10 Vg (V) 102

Fig. 4 f=1MHz; Tamp = 25 °C.
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V.H.F. VARIABLE CAPACITANCE DIODE

The BBY42 is a variable capacitance diode in a microminiature plastic envelope SOT-23. It is intended
for use in v.h.f. TV tuners and CATV applications using SMD technology.

QUICK REFERENCE DATA

Reverse voltage, peak value VRM max. 32 V
Reverse current
VR=28V IR max. 10 nA
Diode capacitance at f = 1 MHz
VR=28V Cd 2,4 t0 3,0 pF
Capacit tio at f = 1 MH Ca0ip=1 ) 1210 16
apacitance ratioat v = 4 Wm
Series resistance at f = 100 MHz
VR is that value at which Cq = 30 pF rs rtny:x (1)'?)?1
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-23. Marking code: S13
3.0
MBB110 28 |I
0.150
0.090
075 % - - A
2 m [EkzEkE
S Bk
|l 01 ? ' j
10° max 1L 25
nelx \ 1.2 max
10°
i — J max = !
3|
‘—nlf:;]x_’ 30° 0"*8—8_1_’ ﬂmn 7296885.1
max
TOP VIEW

W | April 1991

219



BBY42

RATINGS

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

Reverse voltage (peak value) VRM max. 32V
Forward current (d.c.) IF max. 20 mA
Storage temperature Tstg —65to+ 100 °C
Operating junction temperature Tj . max. 85 °C

THERMAL RESISTANCE

From junction to ambient and
mounted on a ceramic substrate of
8 mm x 10 mm x 0,7 mm Rthj-a = 430 K/W

CHARACTERISTICS
Tj = 25 OC unless otherwise specified
Reverse current

VR=28V | < 10 nA
VR=28V;Tj=85°C R < 200 nA
Diode capacitance at f = 1 MHz
VR=1V Cq > 31 pF
VR=3V Cyq typ. 24 pF
VR=28V Cyq 2,4 to0 3,0 pF
Capacitance ratio at f = 1 MHz C_d(_YBLV) 12to 16
Cq(VR=28V)
Series resistance at f = 100 MHz
d s < 10 Q
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BBY62

DOUBLE VARIABLE CAPACITANCE DIODE

The BBY®62 is a double variable capacitance diode and mounted in a microminiature envelope

(SOT-143).

The device is intended for application in electronic tuners using SMD technology.

QUICK REFERENCE DATA

For each diode:
Continuous reverse voltage
Reverse current
VR=28V
Diode capacitance at f = 1 MHz
VR=28V
Capacitance ratio at f= 1 MHz

Series resistance at f = 470 MHz
VR is that value at which Cq =9 pF

VR max. 28 V
IR < 50 nA
Cq 1,6 to 2,0 pF
Cq(VR=1V

C:—:V:—___zé-)v) typ. 9,7

s < 12 Q

MECHANICAL DATA
Fig. 1 SOT-143.

0,150
c e , 0,090

7™

1 2
||« 0.1
r%%‘; max
-k \ 100
| "
« \ * max
P by e,

max ~ 30°
max

Dimensions in mm
Marking code: S4

28
95— @ ekl
Ll 3|
I 1D
' ' 1L 2,5
1,2 max
i
1 2|
4L il eEemE
og8_3, 0s8_§, pagla el
|<——. e 7285014.7
TOP VIEW
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BBY62

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

Continuous reverse voltage VR max. 28 V
Reverse voltage (peak value) VREM max. 30 V
Forward current (d.c.) IF max. 20 mA
Storage temperature Tstg 5 —65 to+ 100 °C
Operating junction temperature TJ- max. 85 °C

THERMAL RESISTANCE

From junction to ambient and
mounted on a ceramic substrate

of 8 mm x 10 mm x 0,7 mm Rthj-a = 430 K/W
CHARACTERISTICS (for each diode)
Tj=25 OC unless otherwise specified
Reverse current
VR=28V | < 50 nA
VR=28V;T;=85°C i < 1 uA
Diode capacitance at f = 1 MHz
Vp=1V Cq typ. 17,5 pF
VR=28V Cq 1,6 to 2,0 pF
Cq(VR=1V
Capacitance ratio at f = 1 MHz Cj-%/:__=28\)/) typ. 9,7
Series resistance at f = 470 MHz
and at that value of Vg at
which Cq = 9 pF rs < 1,2 2
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BC807
BC808

SILICON PLANAR EPITAXIAL TRANSISTORS

P-N-P transistors, in a SOT-23 plastic envelope for use in driver and output stages of audio amplifiers
in thick and thin-film hybrid circuits.

N-P-N complements are BC817; R and BC818; R respectively.

QUICK REFERENCE DATA

BC807 | BC808

Collector-emitter voltage (Vgg = 0) —Vces max. 50 30 V
Collector-emitter voltage (open base) —Veceo max. 45 25 V
Collector current (peak value) —lcm  max. 1000 mA
Total power dissipation up to Tamp = 25 °C Piot max. 250 mW
Junction temperature Tj max. 150 oC
Transition frequency at f = 356 MHz

—lc=10mA; -Vcg=5V fr typ. 100 MHz
MECHANICAL DATA Dimensions in mm Marking code:
Fig. 1 SOT-23. BC807 =5Dp

BC807-16 = 5Ap
BC807-25 = 5Bp

Pinning: BC807-40 = 5Cp
1 = base E BC808 =5Hp
2 = emitter BC808-16 = 5Ep
3 = collector 3.0 BC808-25 = 5Fp
2.8 5] BC808-40 = 5Gp
c . N &
0.150
0.090 = £S
075, 5 (Ehz@AE]
b 0.60 //\ -
1 2 1 1 '
MBB018 e /ﬂ/ —|_ T
01 5 :
10° ™ max 1.4 25
max F_ : 1.2 max
| o0 |

‘ = f max i

37

1

14 _,\/ 0 _,]
~““max  30° 0.&8_0.1 mg 7296885 .1

max

TOP VIEW
Reverse pinning types are available on request.

\ (April 1991
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BC807
BC808

RATINGS

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

Collector-emitter voltage (Vgg = 0)

Collector-emitter voltage (open base)
—lc=10mA

Emitter-base voltage (open collector)

Collector current (DC)

Collector current (peak value)

Emitter current (peak value)

Base current (DC)

Base current (peak value)

Total power dissipation at Tamp = 25 °C *
Storage temperature

Junction temperature

THERMAL RESISTANCE*
From junction to ambient

—VCESs

—VCEO
—VEBO

— | C
—lcm
lEM
—IBm
Ptot
Tstg
Tj

Rtjj-a

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

max.

max.

max.

max.
max.
max.
max.
max.

max.

max.

BC807 | BC808
50 f 30
1
45 25
5 | 5
500
1000
1000
100
200
250
—65 to +150
150
500

mA
mA
mA
mA
mA
mW
°C

K/W
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Silicon planar epitaxial transistors

BC807

BC808
CHARACTERISTICS
Tj = 25 OC unless otherwise specified
Collector cut-off current
lge=0;-Vcg=20 V;Tj= 250C —IlcBO max. 100 nA
IE=0;-Vcg=20V;Tj=150°C —lcBo max. 5 uA
Emitter cut-off current
Ic=0;VEg=5V —lEBO max. 10 pA
Base emitter voltage *
—lc=500mA; =Vcg=1V —-VBE max. 1,2V
Saturation voltage
—lc =500 mA; —Ig =50 mA —V(CEsat max. 700 mV
D.C. current gain
—lg=5600mA; =Veg=1V heg min. 40
—lc=100mA; =Vcg = 1V; BC807; BC808 hEe 100 to 600
BC807-16 |
BC808-16 | hEe 100 to 250
BC807-25 | hpE 160 to 400
BC808-25 |
BC807-40 | hEg 250 to 600
BC808-40 |
Transition frequency at f = 35 MHz
—lc=10mA; =Vcg=5V fr typ. 100 MHz
Collector capacitance at f = 1 MHz
lg=1lg=0;-Vcg=10V Ce typ. 8 pF

* —VpgE decreases by about 2 mV/K with increasing temperature.

\ (April 1991
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BC807
BC808 )
o 7288079 15 7288080
~l¢ =ig
(mA) | (mA)
400 4 10
|
|
|
|
200 f 5
7
0 0
0,25 075 _vgg (V) 126 05 _vgg (V) 1

Fig.2 =Veg=1V; Tj=250C.
Typical values.

05 7262817.1
—VCEsat
(V)
0,4
03
0,2 //
0.1 v/
g
w”’
0
1 10 100 1000
—lg (mA)

Fig. 4 typical values.

Fig. 3 =Vgg=58V; Ti =.25i0C,
Typical values.
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Silicon planar epitaxial transistors BC8O7

BC808
300 7ZISOT59
[ 11
Nee=1V A
Vce
oeoe
- 1=25°C
200 typ
N
N
N\
AN
1
00 N
\
AN
N
A
0
1 10 102 -1 (mA) 10°
Fig. 5 D.C. current gain.
400 ] l 7IZSJOS 0
1 Vee=5V |
(MHz) £=35MHz
Tj=25°C i
300
200
ty e
// P \‘
100 =¥
b Pprd N
> N
/,
/
0 3
1 10 102 -Ic (mA) 10

Fig. 6 Typical values transition frequency.
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BC817
BC818

SILICON PLANAR EPITAXIAL TRANSISTORS

N-P-N transistors, in a SOT-23 plastic envelope for use in driver and output stages of audio amplifiers
in thick and thin-film hybrid circuits.

P-N-P complements are BC807; R and BC808; R respectively.

QUICK REFERENCE DATA

BC817 | BC818

Collector-emitter voltage (Vgg = 0) VCES max. 50 30 V
Collector-emitter voltage (open base) VCEO max. 45 25V
Collector current (peak value) lem max. 1000 mA
Total power dissipation up to Tamp =25 °C Piot max. 250 mW
Junction temperature Tj max. 150 oC
Transition frequency at f = 35 MHz

Ic=10mA;Vcg=5V fr typ. 200 MHz
MECHANICAL DATA Dimensions in mm Marking code:
Fig. 1 SOT-23. BC817 =6Dp

BC817-16 = 6Ap
BC817-25 =6Bp

Pinning:
iy BC817-40 = 6Cp
e i BC818  =6Hp
e e BC818-16 = 6Ep
e at BC818-25 = 6Fp
: BC818-40 = 6Gp
p 0.150 g
0.090 —| [0.95] [~
~|Gs0[ /> n  [EL2@AlE]
b .6
IERREE [:l
MBBO12 e /4 —I_T LI 1
0.1 ' '
10° ™ max 1L 25
s ' 1.2 max
f\K | X qo° |
* ’ max
gl
1
14 \/ 0 il
~“max " 30° 0.48_p4™ GOINE 72968851
max
TOP VIEW

Reverse pinning types are available on request.
See also Soldering recommendations.
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BC817

BC818
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
BC817 | BC818
Collector-emitter voltage (Vg = 0) VCcES max. 50 _? 30 V
Collector-emitter voltage (open base) [

Ic=10mA VcEo max. 45 é 25 V
Emitter-base voitage (open collector) VEBO max. 5 | 5V
Collector current (d.c.) Ic max. 500 mA
Collector current (peak value) Icm max. 1000 mA
Emitter current (peak value) —lem max. 1000 mA
Base current (d.c.) Ig max. 100 mA
Base current (peak value) IBm max. 200 mA
Total power dissipation up to Tamp = 25 °C Piot max. 250 mwW
Storage temperature Tstg —65to +150 ©C
Junction temperature Tj max. 150 oC
THERMAL RESISTANCE
From junction to ambient* Rthja = 500 K/W

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

BC817

BC818

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

lg=0; VCB=20V;Tj= 250C IcBO 20 100 nA

|E=0;VCB=20V;Tj=1SO°C IcBO < 5 uA
Emitter cut-off current

Ic=0;VEg=56V lEBO = 10 uA
Base emitter voltage *

Ic=500mA; Vcg=1V VBE < 1.2 V

Saturation voltage
Ic =500 mA; Ig = 50 mA

D.C. current gain
Ic=500mA;Vcg=1V

Ic=100mA; Vg = 1 V;BC817; BC818
BC817-16 |
BC818-16 |

BC817-25 |
BC818-25 |

BC817-40 |
BC818-40 |
Transition frequency at f = 35 MHz
Ic=10mA; Vcg=5V
Collector capacitance at f = 1 MHz
Ig=1g=0;Vcg=10V

& VBE decreases by about 2 mV/K with increasing temperature.

VCEsat < 700 mV

hEe = 40

hFg 100 to 600

hge 100 to 250

hFg 160 to 400

hgg 250 to 600

fr typ. 200 MHz
Ce typ. 5 pF
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BC817

BC818
7288079.A 7288080.A
600 16
o g
(mA) ” (mA)
400 1 10
]
|
I
|
200 / 5
/
0 0
0,25 075 Vgg (V) 1,25 0 0,5 VBE(V) 1
Fig:2 Veg=1 V4 Tj=25 OC. Typical values. Fig. 3 Veg=5V; TJ- = 25 OC. Typical values.
7288078
400
Ptot
(mW)
300
7262818.1 \\
05 N
VeEsat
(V)
04 N
200
LY
0,3
\\
o A 100 A
4
0.1 ,// N\
fn ”‘ \
0 0
1 L 8 RS 0 50 100 150
Tamb i 2CH

Fig. 4 Ic/lg=10;Tj=25 0g¢.

Fig. 5 Power derating curve.
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Silicon planar epitaxial transistors BC817

BC818
7260062
200
h
FE > Tj=25°C] | |
ki Vg =1V
150
X
\
\,
\
100 \
50
0
10 102 I, (mA) 103
Fig. 6 D.C. current gain.
[000 7260064
| 1]
fT VCE = SV | ]
P P q = 35MHz
z GEHIRN Tj=25°C [T]
/ N\
300 <
/ \
ya :
/ \\
200
\
y \
/
\
100 \\
0 > 3
10 10 Ic (mA) 10

Fig. 7 Typical values transition frequency.
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BC846
BC847
BC848

SILICON PLANAR EPITAXIAL TRANSISTORS

General purpose n-p-n transistors in a plastic SOT-23 variant, especially suitable for use in driver stages
of audio amplifiers in thick and thin-film hybrid circuits.

QUICK REFERENCE DATA

BC846 BC847 BC848

Collector-emitter voltage (Vgg = 0) VCgs max. 80 50 30 \Y%
Collector-emitter voltage (open base) Vcego max. 65 45 30 \%
Collector current (peak value) Icm max. 200 200 200 mA
Total power dissipation up

to Tamp = 26 °C Ptot max. 250 250 250 mwW
Junction temperature Tj max. 150 150 150 ocC
Small-signal current gain

lc=2mA;Vcg=5V;f=1kHz hfe Z ;(2)(5) 513(2)?) ;(2)(5)

Transition frequency
Ic=10mA; Vcg=5V fr typ. 300 300 300 MHz

Noise figure at Rg =2 kQ2
lc =200 uA; Ve =5V

f=1kHz; B=200 Hz F typ. 2 2 2 dB
MECHANICAL DATA Dimensions in mm Marking code:
Fig. 1 SOT-23. gg BC846 = 1Dp
: >_. BCB46A = 1Ap
0.150 BC846B = 1Bp
0.090 "~ = BC847 = 1Hp
. 0.75 __7/\ & [=[o2M@|A|B| BCB47A =1EP
0.60 BC847B = 1Fp
- T BC847C =1Gp
|/ T i BC848 = 1Mp
. L o : : t BC848A = 1Jp
) max ; 14 25 BC848B = 1Kp
8 \ o 1i2 max BC848C = 1Lp
e | = 10
) e j foaex EE Pinning:
3 ! 1 = base
\/ 2 = emitter
‘—n:a1x_’ 30° O.hﬁ_gj"" EE 72968851 3= COHeCtorC
max
TOP VIEW b
Reverse pinning types are available on request.
See also Soldering recommendations. MBBO12 e
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BC846
BC847
BC848

RATINGS

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

Collector-base voltage (open emitter)
Collector-emitter voltage (Vgg = 0)

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

Collector current (d.c.)
Collector current (peak value)
Emitter 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®

*

VcBo
VCES
Vceo
VEBO

Ic
lcm
—lEm
IBM

Ptot
Tstg

max.

max.

max.

max.

max.

max.

max.

max.

max.

max.

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

BC846 | BC847 BC848

80 50 30 \Y
80 50 30 \Y
65 45 30 \Y;
6 6 5 V
100 mA

200 mA

200 mA

200 mA

250 mw

—65 to + 150 oc
150 oc

Rthj-a = 500 K/W
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BC846

Silicon planar epitaxial transistors gggig
CHARACTERISTICS
Tj=25 OC unless otherwise specified
Collector cut-off current
Ig=0;Vcg=30V lcBO < 15 nA
Ig=0; VCB=30V;TJ'=150°C IcBO < 5 pA
Base-emitter voltage*
typ. 660 mV
g™ SRS VBE 580 to 700 mV
Ic=10mA;Vcg=5V VBE < 770 mV
Saturation voltage* *
typ. 90 mV
Ic= 10mA;Ig=0,5mA V(CEsat < 250 mV
VBEsat typ. 700 mV
typ. 200 mV
Ic=100mA; Ig=5mA V(CEsat < 600 mV
VBEsat typ- 900 mV
Collector capacitance at f = 1 MHz
IE=1g=0;Vcg=10V G typ. 25 pF
Transition frequency at f = 35 MHz
Ic=10mA;Vcg=5V fr typ. 300 MHz

*

VgE decreases by about 2 mV/K with increasing temperature.
* VBEsat decreases by about 1,7 mV/K with increasing temperature.
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BC846
BC847
BC848

Small signal current gain at f = 1 kHz
Ic=2mA;Vcg=5V

Noise figure at Rg = 2 k2

ic =200 uA; Vg =5V;
f=1kHz; B =200 Hz

D.C. current gain
lc=10uA;Vce=5V

Ilc=2mA;Vgg=5V

hte

hrE

hre

AV

typ.

typ.

typ.

BC846 BC847 BC848
125 125 125
500 900 900

2 2 2
10 10 10

BC846A BC846B

BC847A BC847B BC847C

BC848A BC848B BC848C

90 150 270
110 200 420
180 290 520
220 450 800

dB
dB
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BC846

Silicon planar epitaxial transistors BC847
BC848
500 7288086
hFE
375
250
"] ey
4/”‘— A\
L N
125 =
0
102 10! 1 10 I (mA) 102

Fig. 3 Typical D.C. current gain for A-selections. Vo =5 V; Ti =250C,

750 7288085
hee
500
]
250 = N
L
//
0
10-2 107! 1 10 I (ma) 107

Fig. 4 Typical D.C. current gain for B-selections. Vg =5 V; TJ- =25 0C.
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BC846

BC847
BC848
1000 7288087
hre
750
500 T ‘\\
\\
- N
//, A
/
250
0
102 101 1 10 I (mA) 102
Fig. 5 Typical D.C. current gain for C-selections. Vg =5 V; Tj =25 OC,
300 7261397. T ! — 7261400
l { l I T1c= ,/'
IC/IBizo 200 100mA,/
vcEsat Tj=25 C T /
(mV) 1/ 4/
m VCEsat 1/ //
(mV) v /
50 /
150
200 ) v
/
// -
e T [ A
P 100 —5~ 0 L7 | =
w
100 7 1
Pal il
50
typical values| |
Ic/Ig=20
0 G [TT1]
1 10 Ic(mA) 102 -50 0 50 T; (°C) 100
Fig. 6 Typical values. Fig. 7 Typical values.

240 April 1991



Silicon planar epitaxial transistors

BC846
BC847
BC848

104 - ] 7266482.1
In 5 |typical behaviour 4
BT Vee=5V
(uA) 2
103
05 Ic =100 mA__|
2
102 20 mA—
5
2
10 P— 2 mA —
5
2
1 N
" \‘ 0,1mA __|
2
10°1 ~ 0,01 mA™ ]
5
2
102
-50 0 50 100 150
Tj (oC)

Fig. 8 Typical behaviour of base current versus junction temperature.
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BC846

BC847
BC848
102 S . 726646044
typ. values N
T;=25 OC N | | BCBATC
fllkH SN | BC848C
) =1kHz NN
ilg N 1 BCB468
(k) AN 2 { BC847B
N BC848B
\ 2 NN Vcg=10V
N N BC846A
NN 3 | BCB47A
\\\ ™ BC848A
3 \\\
10 NS,
\¥ N
Ny RN NG
ANUIANYE N
\ ~
VCE SV"%\\‘\\\ NN
e Ty
\\ \\\
‘\\ \‘\
N
\\ \\:
\ﬁ\
1
1072 1071 1 Ic (mA) 10
Fig. 9 Inputimpedance. 1 = C selections; 2 = B selections; 3 = A selections.
104 7266461.1A
typ. values
Tj=25 °C | | BCBA47C
f=1KkHz | BCs4sC
n BC846B
Lo 2 | BC847B
BC848B
5 [ BC846A
BC847A
BC848A
103
Veg=10V
1
- l
e ] '5 A%
— 10V
- 1
1 — 5V
= 10V
2 / ‘5 V
’
3 ;;::—/—
102
g2 el 1 Ic (mA) 10

Fig. 10 Small signal current gain. 1 = C-; 2 = B- and 3 = A-selections.
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BC846

Silicon planar epitaxial transistors BC847
BC848
102 726645914
typ. values 3 BC847C
f=1kHz 1 BC848C
hre Tj = 25 OC N,
. BC846B
(1074 E N 2| BC847B
3\\\\ \ BC848B
N
\\\ A N BC846A
N \ 3 { BC847A
VeE=5V BC848A
i \ N \\47
NS
N\ N
SNINSN/ N
SR AN
A \\\‘\‘ N
\S\ NN :\\
N
Vcg=10V é/e\\ \\\\
\\\\ \
N Ry
\ §\~---|
\\\
1
-2 -1
10 10 1 Ic (mA) 10
Fig. 11 Reverse voltage transfer ratio. 1 = C-; 2 = B- and 3 = A-selections.
103 7266458.1A
typ. values . { BC847C
VCE =5to 10V BC848C
hoe | £=1kHz
T:=25 oC BC846B
wa/vy| 3 { BC8478B
BC848B
BC846A
3 { BC847A /
. BC848A
2 /
10
1
/
el
// a
il
”u—\’“’ /*//’ 3 /
| e /
10 —"'/ L A—TT]
3~2 10-1 1 I (mA) 10

Fig. 12 Output admittance. 1=C-; 2 = B- and 3 = A-selections.
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BC846

BC847
BC848
102 7288084 7261398
| e,
£ [ 1
I.=1.=0
; § i
(mA) / Cc ! i
/' (pF)
10 75
¥ i
/
5
1
AN
- N _typ
X ~
/
o % Veg (V) 30
500 600 700 800 900 0 10 20 Vcs |
Fig. 13 Typical valuesat Vcg =5 V; Tj=25 g, Fig. 14 Typical values.
400 7268047
Veg =5V
Tj=25°C
fy f=35MHz =5
(MHz) %
f N
p. \\
typ b \\
200
//
pd
/
/7
,l/'
0
107! 1 10 Ic(mA) 102

Fig. 15 Typical values transition frequency.
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BC849
BC850

SILICON PLANAR EPITAXIAL TRANSISTORS

N-P-N transistors in a plastic SOT-23 envelope, primarily intended for low-noise input stages in tape
recorders, hi-fi amplifiers and other audio-frequency equipment in thick and thin-film hybrid circuits.

QUICK REFERENCE DATA

BC849 BC850
Collector-emitter voltage (Vgg = 0) VCEs  max. 30 50 \Y
Collector-emitter voltage (open base) VCeo  max. 30 45 \
Collector current (peak value) Icm max. 200 200 mA
Total power dissipation up to Tamp =25 °C Piot max. 250 250 mW
Junction temperature T; max. 150 150 oC
Small-signal current gain
4 4
lgc =2mA; Vg =5 V; =1 kHz hfe z gog 308
Transition frequency
Ilc=10mA;Vgg=5V Fr typ. 300 300 MHz
Noise figure at Rg = 2 k2
Ic=200 uA; Vg =5V
= typ. 1,4 14 dB
f=30 Hz to 15 kHz F < 4 3 dB
f=1kHz; B =200 Hz I typ. 1.2 1 dB
f=10 Hz to 50 Hz (equivalent noise voltage) Vn < - 0,135 uVvV
MECHANICAL DATA Dimensions in mm Marking code:
Fig. 1 SOT-23. 3.0 -
ig. 1. S0 28 BC849 =2Dp
- (8] BC849B = 2Bp
0.150 - BC849C =2Cp
0.090 BC850 =2H
~ —1[0.95] 1~ P
~ 7T 55 x| (=02@MIE] seeeos - ore
. BC850C =2Gp
= s s
" ] e B4 : : T -
10 max ! 1.6 25 Pinning:
il \ e 1 = base
= rl\%ox 4 2 = emitter
! f 3 3 = collector
L c
“n‘-',élx" 30° 0-‘*8_8_1_’ B 7296885.1 b
max
Reverse pinning types are TOP VIEW R g

available on request.
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BC849
BC850

RATINGS

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

Collector-base voltage (open emitter)
Collector-emitter voltage (Vgg = 0)

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

Collector current (d.c.)

Collector current (peak value)

Emitter current (peak value)

Base current (peak value)

Total power dissipation up to Tymp = 25 °C
Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to ambient*

VeBo
VCES
VcEOo
VEBO

Ic
Icm
—lEm
IBM
Ptot
Tstg

Tj

max.
max.
max.
max.

max.
max.
max.
max.

max.

max.

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

BC849 | BC850
30 50
30 50
30 45

5 5
100
200
200
200
250
—65 to + 150
150
Rthja =

< K < <

mA
mA
mA
mW
ocC
oC

500 K/W
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Silicon planar epitaxial transistors

BC849

BC850
CHARACTERISTICS
Tj=25 OC unless otherwise specified
Collector cut-off current
Ig=0;Vcg=30V IcBO < 15 nA
|E=0;VCB=3OV;Ti=150°C Iceo < 5 uA
Base emitter voltage*
~ . ~ typ 660 mV
lg=2més Ve =BV VBE 580 to 700 mV
Ic=10mA;Vcg=5V VBE =L 770 mV
Saturation voltages* *
_ e typ. 90 mV
Ic=10mA; Ig =0,5mA VCEsat < 250 mV
VBEsat typ. 700 mV
_ i — typ. 200 mV
Ic=100mA; Ig=5mA V(CEsat < 600 mV
VBEsat typ. 900 mV
Collector capacitance at f = 1 MHz
lIg=1g=0;Vcg=10V Ce typ. 25 pF
Transition frequency at f = 35 MHz
Ilc=10mA;Vgg=5V fr typ. 300 MHz

*

VBE decreases by about 2 mV/K with increasing temperature.
* VBEsat decreases by about 1,7 mV/K with increasing temperature.
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BC849
BC850

Small signal current gain at f= 1 kHz
Ic=2mA;Vcg=5V

Noise figure at Rg = 2 k§2
Ic =200 uA; Vgg =5V
f=230 Hz to 15 kHz

f=1kHz; B =200 Hz

Equivalent noise voltage at Rg = 2 kQ2
ic=200 uA;Veg=5V
f=10 Hz to 50 Hz; Tamp =25 °C

D.C. current gain
lc=10pA; Vcg=5V

Ilc=2mA;Vgg=5V

hfe

hFE

hFE

AV

typ.

typ.

max.

typ.

typ.

BC849 BC850
240 240
900 900

1,4 1,4

4 3

1,2 1

4 4

- 0,135
BC849B BC849C
BC850B BC850C

150 270

200 420

290 520

450 800

dB
dB

dB
dB

uVv
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Silicon planar epitaxial transistors BC849

BC850
s 7288085
hee
500
i
250 — - N
—
=T
0
10—2 10~ 1 10 Ic (mA) 102
Fig. 3 Typical D.C. current gain B selections. Vcg =5 V; Tj =250C,
A6 7288087
hEE
750
500 ’,—— \\\
™\
T
//, N
/
250
0
10~2 1071 1 10 15 (mA) 10

Fig. 4 Typical D.C. current gain C selections. Vcg =5 V; T; =25 oC.
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BC849

BC850
300 726 E*F‘ T — 7261400
l I | ]IC: /'
Ic/Ig=20 200 ma A
VCcE sat Tj =25°C [ A
(mV) d v
VCEsqt 4 1/
(mV) )4 //
200 150 d 30/
/ /
/
/ / A - L
o -
& L P 10 A |
typ// '4/ _
100 iz T
50
typical values
IC/IB= 20
i . [ 1117
1 10 Ic(mA) 102 -50 0 50 T, (°C) 100
Fig. 5 Typical values. Fig. 6 Typical values; I¢/Ig = 20.
102 17288084 104 : ; 7266482.1
I, st typical behaviour a
B Veg=5V
Ic (uA) 2 [
(mA) 103 1
/ 5 Ic=100mA__]
4
/ 2
10 7 102 20mA ™|
5
2
/ 1O P 2mA—]
5
2
1 . 1P
/ o~ 0,mA__|
2
/ 10-1 ~ 0,01mA™]
5
2
10~ T0=2
500 600 700 800 900 =0 0 50 100 150
Fig. 7 Typical values Vgg. Vcg =5 V; Tj= 25 °C. Fig. 8 Typical values.
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Silicon planar epitaxial transistors BC849

BC850
7266462 1A
6 TTTIIT
typ.values [T
F Ic=0,2mA ||
Vcg=5V ™
(dB) Rg=2kQ ]
B=200Hz H
4 Tj=25°C [
2
\: -
—— pr—
—— [ BC849
BC850
0
107! 1 10 f (kHz) 102
Fig. 9.
hOO 7268047
Veg =5V
Tj=25°C
fr f=35MHz ]
(MHz) P%
J \\
typ 4/ A\
200
///
v
/'
'l/
107! 1 10 Ic(mA) 102
Fig. 10.
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BC849

BC850
102 7266467A
Ic typical valuesH]
(mA) Vee=0.5 to 10V [T]
1
B=200Hz
10 Tj=25°C 3
e e
4 o N
/
/) M | TN N N
Y N
4 N L INUIN
1 N
{ = X
\ N N\ PN
\ \\ \ \\’0
N || TN Y
10 \. ! NIA CIh A
\tma =z it
7
AN
A b R
\ N
1072 \ ] N
10" 1 10 102 103 10% Rg (k) 105
Fig. 11 Curves of constant noise figure for BC849.
10‘2 7266468,
Ic typical valuesf
(mA) Vce=0.5 to10V(T]
f=10kHz 1
B=200Hz
10 Tj=25°C i
\‘ o
N\
N
N N
N
: / N ‘\\ N \ ‘
\\\ .
i N\
N X
“ N A<
{HRN %
N O
10°" ) 2 |IN
3 \ \‘;
.
U
\ I
\
- A\ \
107 1 10 102 103 10% Rg (k1) 105

Fig. 12 Curves of constant noise figure for BC849.
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Silicon planar epitaxial transistors BC849

BC850
102 7Z67835A
Ic
(mA) typical values -
VCE=O,5 to 10V [T
10 padl ™ f=1kHz i
7~ N B =200 Hz H
1/ " Tj=25 °C i
] ™ N
™
i :/ Nl TN N
N \\/0
N AV
NN
\ N \ozy
\ < N AN
\ ONZ [\ N
10—1 ¥ % =
\ e -
AN
&S
\ \
% NN
10™
10-1 1 10 102 103 104 105
; — Rg (kQ)
Fig. 13 Curves of constant noise figure for BC850.
102 7Z67834A
Ic
typical values 1
A
(mA) VcE =0,5to 10V (17
10 [_fm mas
~ B =200 Hz H
N Tj=25 oc [T
—— N
N <
V ™ \\ N \\\
1 - A\
8
AN \\do&
7 N2 Y
AN
NG \ \
10—1 AN [N a
\ A AN
b 3
AN
\ N
AV
10-2 #\‘ NN
107! 1 10 102 103 10 103
Rg (kQ)

Fig. 14 Curves of constant noise figure for BC850.
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BC849

BC850
102 l 7267460A
typ. values
T;=25 °C
£ 1kHz \\\
N
hje \w 1
(k 2) \\
2 NN e
NN Ve =10V
NN
N
N N
N
10 g —
J: ZI
& N
PSEs
Vgr=a¥ K " RN
\§\ N
N
\\\
1
102 10-1 1 Ic (mA) 10
Fig. 16 Typical values. 1 = C selections; 2 = B selections.
104 7267455 A
typ. values
Tj=25 %
f=1kHz
hfe
103
Vcg=10V
1
P e S5V
- 10V
= y
1 ==/ SV
2
102
1072 1071 1 Ic (mA) 10

Fig. 16 Typical values. 1 = C selections; 2 = B selections.
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Silicon planar epitaxial transistors

BC849
BC850
102 7267503A
typ. values
f=1kHz 1
T] = 25 OC N,
N
hre 2 \Q
(1074 RN
\
\N\\\
N
\\ Veg=5V
10 NN
NS Y
e TR
TN
N
Vop =10V N RN
CE ‘i‘\ \
N N
\ L
1
10~2 1071 1 Ic (mA) 10
Fig. 17 Typical values. 1 = C selections; 2 = B selections.
103 7267504A
typ. values
Veg=5to 10V
hoe f=1kHz
Tyi=25 °C
@A/v)| )
102 /
Y
P
1
e /
’,
P
// 2
]
ot !
et "]
//
10 T
152 10~1 1 Ic (mA) 10

Fig. 18 Typical values. 1 = C selections; 2 = B selections.
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BC849
BC850

7261398

]

10

——h

Ce !
(pF)

75

25

0 10 20 Vcg (V) 30

Fig. 19 Typical values.
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BC856
BC857
BC858

SILICON PLANAR EPITAXIAL TRANSISTORS

P-N-P transistors, in a SOT-23 plastic envelope for use in driver and output stages of audio amplifiers
in thick and thin-film circuits.

QUICK REFERENCE DATA

BC856 BC857 BC858

Collector-emitter voltage (+ Vgg = 1 V) —=VCEX max. 80 50 30 V
Collector-emitter voltage (open base) -=VcEOo max. 65 45 30 V
Collector current (peak value) —lcm max. 200 mA
Total power dissipation

up to Tamp = 60 °C Piot max. 250 mW
Junction temperature Tj max. 150 oC
Small-signal current gain

—lc=2mA; -Vcg=5V;f=1kHz hte 75 to 900
Transition frequency at f = 35 MHz

—lg=10mA; =Vcg =5V fr typ. 150 MHz

Noise figure at Rg = 2 kQ2
—lg=200 uA; =Vcg =5V

f=1kHz; B =200 Hz 3 < 10 dB
MECHANICAL DATA Dimensions in mm Marking code:
Fig. 1 SOT-23. 3.0 BC856 =3Dp
28 BC856A = 3Ap
~— [19] — —{8] BC856B = 3Bp
g-sg% BC857 =3Hp
075 % - -~ BC857A =3Ep
0.60 //\ (a] SHUNE BC857B =3Fp
' ! ‘ BC857C =3Gp
. —+| 2 1 BC858 = 3Mp
o = : f BC858A =3Jp
10° = ma 1L 25 BUHaSE =3Kp
T \ x ' 12 max BCB58C =3Lp
10° -
¥ — /f max Ea t Pinning:
3| 1 = base
\/ 2 = emitter
. 0 - el@aT] S
max ' 30° 0.48_0_1 B 7296885.1 c
max
TOP VIEW b

Reverse pinning types are available on request.
See also Soldering recommendations. MBB018 e
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BC856
BC857
BC858

RATINGS

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

Collector-base voltage (open emitter)
Collector-emitter voltage (+ Vgg = 1 V)
Collector-emitter voltage (open base)

Emitter-base voltage (open collector)

Collector current (d.c.)
Collector current (peak value)
Emitter current (peak value)
Base current (peak value)
Total power dissipation **

up to Tamp = 60 °C
Storage temperature

Junction temperature

THERMAL CHARACTERISTICS*
Tj=Px (Rthj-t * Rthtst Rths-a) * Tamb

Thermal resistance

From junction to tab

From tab to soldering points

From soldering points to ambient**

CHARACTERISTICS
i 25 OC unless otherwise specified

Collector cut-off current
lg=0;—-Vgg=30V; T 25°C

Tj= 1509¢C

Base-emitter voltage ®
—lgc=2mA; =Veg=5V

—lc=10mA; Ve =5V

-VcBO
—=VEEX
—VCEO
-VEBO
__|C
—lem
IEM
—=Igm

Ptot
Tstg
Tj

Rthj-t
Rth t-s
Rths-a

—IcBo

—IcBo

—VBE

—VBE

BC856 | BC857

BC858

max.
max.
max.

max.

max.

max.

typ.

typ.
2

80
80
65

5

= ]
N
s

30
30
30

A —VpE decreases by about 2 mV/K with increasing temperature.

* See Thermal characteristics.

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

100
200
200
200

250
—65 to + 150
150

60
280
90

650
600 to 750

820

mA
mA
mA
mA

mW
ocC
oC

K/W
K/W
K/W

nA
nA

HA

mV
mV

mV
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BC856

Silicon planar epitaxial transistors 80857
BC858
Saturation voltages *
typ. 75 mV
—lg=10mA; —lg = 0,5 mA -V (CEsat <yp 300 mV
—VBEsat typ. 700 mV
typ. 250 mV
—Ig =100 mA; —Ig = 5 mA ~VeEsat o0 85 o
—VBEsat typ. 850 mV
Knee voltage
—lg =10 mA; —Ig = value for which
typ. 250 mV
—lg=11mAat-Vcg=1V -VCEK <Yp 600 mV
Collector capacitance at f = 1 MHz
lg=1lg=0;,-Vgg=10V Ce typ. 4,5 pF
Transition frequency at f = 35 MHz
—lg=10mA; =Vgg =5V T typ. 150 MHz
Small-signal current gain at f = 1 kHz
—lc=2mA; -Vgg=5V hfe 75 to 900
Noise figure at Rg = 2 k2
—lc =200 uA; =Vcg=5V
f=1kHz; B = 200 Hz F o L
D.C. current gain
—lc=2mA; -Vcg=5V BC856/857 hrg 75 to 800
BC858 hgg 75 to 800
BC856A/857A/858A hEg 125 to 250
BC856B/857B/858B hge 220 to 475
BC857C/858C hEg 420 to 800

* —VBEgat decreases by about 1,7 mV/K with increasing temperature.

w (April 1991

259



BC856
BC857
BC858 J
150 7288081 103 7266481 .1
typ. behaviour —Veg=5V
1 | 1 1 I
3 “Ig “Ic=50mA
c (HA) -
(mA)
102
100 10mA
10
1mA 1T
50
1 ™
]
| ~- 0,TmA ]
0 10"
0 500 - 1000 -100 0 100 t, (°c) 200
Fig. 3 Typical values. —Vcg =5 V; Tj = 256 °C. Fig. 4 Typical values.
102 7266472.2
base current versus collector current
“Ie | typ.values ZX
(MAJ] —ye=5V A
T, =25 °C h A
1 J B-selection| 1/
7
0%
1 /’;/ A-selection
A Yy
7
7 7
"/
)4
10~ A
V4
y
4
pd
Y
107 -2 -1 2 3 4
10 10 1 10 10 10 ~Ig(pA) 10

Fig. 5.
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BC856

Silicon planar epitaxial transistors BC857
BC858
300 7288082
hFE
200
?
=
T~
.
4 N
- N
e il
168 =
0
1072 107! 1 10 _ic(mA) 102
Fig. 6 Typical values D.C. current gain A-selections. =Vcg =5 V; Tj =25 0C,
600 7288083
hee
400
| e
M.
- ™
A
200 —
0 2
fip=e 191 1 10 _ic(ma) 10

Fig. 7 Typical values D.C. current gain B-selections. —Vcg =5 V; Tj= 25 e
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BC856

BC857
BC858
7260138.1
1000
typ values
=]
—S 230
_IB v
~VBEsat | Tj=25°C A &
"VCEsat =]
(mV) -
- —VBEsat ===
500
p%
]
B -
VCEsat 1
0
10~ 1 10 102

—-|C (mA)

Fig. 8 Typical values base-emitter and collector-emitter saturation voltage.

7260135
B 11
[ 11
f=AMHz |
Ce Tj=25°C [
(pF)
10
\
N
N
\\
typ
5 =
0
0 5 -Veg (V) 10

Fig. 9 Typical values.

7260133

300
typical behaviour of the transition
frequency versus collector current
Ey |
fr [ 1]
(MHz) ~Vee=5V |-
Tj=25°C 1
200
P ——
~
100
0
0 50 -Ic(mA) 100

Fig. 10 Typical values. f = 35 MHz.
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BC856
Silicon planar epitaxial transistors BC857
BC858
2 7266469.2 -1 7266470,2
L typ.values L typ.values
_VCE =5V _VCE =5V
" f =1kHz f = 1 kHz
ie T,=25°C T=25°
(kQ) \ ] hre .
N
§
10 10~2
B-selection
0l
AW N
N, \\
A-selection :\\ \ B-selection
1 10-3 A,
N
NN\
g
A-selectiony \\
N
10! - 104
10 1 oI (mA) 10 10~ Tl maA) 10
Fig. 11. Fig. 12.
7266468.2 3 7266471.2
400 10 typ.values
typ.values
~Veg =5V =Veg =5V
f = 1kHz - et
hte Tj=25°C (WA/V) A
1 /
» -selection . /;/
300 102 y ai s
y
7
v F
7 B-selection 13 ~
- A-selecti
g L~ ’ selection
A-selection
A1
L1 1
200 - 10 /‘/
//
/,
v
1001 — 1 ==
10 1 -lcma) 10 10 T o-gma) 10
Fig. 13. Fig. 14.
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BC859
BC860

SILICON PLANAR EPITAXIAL TRANSISTORS

P-N-P transistors in a plastic SOT-23 envelope, primarily intended for low-noise input stages in tape
recorders, hi-fi amplifiers and other audio frequency equipment in thick and thin-film hybrid circuits.

QUICK REFERENCE DATA

BC859 BC860

Collector-emitter voltage (+ Vgg = 1 V) —VCEX max. 30 50 \

Collector-emitter voltage (open base) —VCEQ max. 30 45 \Y

Collector current (peak value) —lem  max. 200 200 mA

Total power dissipation up to Tymp = 60 °C Ptot max. 250 250 mW

Junction temperature Ti max. 150 150 ¢
mall-signal current gain

=2 mA; Vg = 5V; = 1 ke o > 1B | 1

Transition frequency
—lc=10mA; -Vcg =5V fr typ. 150 150 MHz
Noise figure at Rg = 2 k2
—lc =200 uA; =V =5V

- § typ. 1,2 1 dB
f=30 Hz to 15 kHz F < 4 3 4B
f=1kHz; B=200 Hz F & 4 4 dB

MECHANICAL DATA Dimensions in mm Marking code:
Fig. 1 SOT-23. 3.0 BC859 =4Dp
28 BC859A =4Ap
: BC859B = 4Bp
0.150 BC859C = 4Cp
0.090 BC860 =4Hp
S g -
075 0S| @ ({=l2@Ial8] sogeon - e
0.60
. BC860B = 4Fp
/ﬁ/ ‘T‘ 2 ! 1 BC860C = 4Gp
. 01 ? ' f Pinning:
10 max 14 25 9:
max 1.2 max 1 = base
L\ | X 10° { 2 = emitter
* f max e 3 = collector
3|
\/ 7
‘_nlgx—’ 30° 0-“8_8.1_' ~—{@lo1®[A]B] 72968851
max b
TOP VIEW
See also So/dering recommendations. Reverse pinning types are available on request. ~ MBBo18 e
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BC859
BC860

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
BC859 | BC86O

Collector-base voltage (open emitter) —Vcgo max. 30 50 Vv
Collector-emitter voltage (+ Vgg = 1V) —VCEX max. 30 50 \
Collector-emitter voltage (open base) —VcEQ max. 30 45 \
Emitter-base voltage (open collector) —VEBO max. 5 5 \%
e

Collector current (d.c.) =le max. 100 mA
Collector current (peak value) —lcm max. 200 mA
Emitter current (peak value) lEM max. 200 mA
Base current (peak value) —Igm max. 200 mA
Total power dissipation up to Tamp = 60 OC** Piot max. 250 mW
Storage temperature Tstg —65 to + 150 oC
Junction temperature Tj max. 150 oc

THERMAL CHARACTERISTICS*
Tj=Px (Rth j-t * Rth t-s * Rth s-a) * Tamb

Thermal resistance

From junction to tab Rthjt = 60 K/W
From tab to soldering points Rthts = 280 K/W
From soldering points to ambient** Ritima = 90 K/W

CHARACTERISTICS

Tj=25 OC unless otherwise specified

Collector cut-off current

IE=0;-Vcp=30V;Tj= 250C ~icgo 2™ = i
Tj= 150 °C —lcgo < 4 A

Base-emitter voltage 4
-lg= dmA;—Vigg=>5¥ vee "™ 4010720 iy
—~lc=10mA; -Vgg =5V —Vgeg < 820 mv

*  See Thermal characteristics.
** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm.
A —VpgE decreases by about 2 mV/K with increasing temperature.
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Silicon planar epitaxial transistors 30859

BC860
Saturation voltages* - .
typ. m
—lg= 10mA; —-Ig =06 mA —V(CEsat < 300 iy
—~VBEsat  typ. 700 mV
typ. 250 mV
—lg =100 mA; —lg =5 mA —V(CEsat < 650 mv
—VBEsat  typ. 850 mV
Collector capacitance at f = 1 MHz
Ig=1lg=0;-Vgg=10V Ce typ. 45 pF
Transition frequency at f = 35 MHz
—lc=10mA; -Vcg =5V fr typ. 150 MHz
Small-signal current gain at f = 1 kHz
—lgc=2mA; -Vgg=5V hfe 125 to 900
Noise figure at Rg = 2 k2
—lc =200 pA; =Veg =5V BC859 | BC860O
- typ. 1,2 1 dB
f=230 Hz to 15 kHz P < 4 3 dB
_ — typ. 1 1 dB
f=1kHz; B=200 Hz F < 4 4 dB
Equivalent noise voltage at Rg = 2 kQ2
—Ilg =200 uA; -Vcg =5V
f=10 Hz to 50 Hz; Tamp =25 °C Vi < - 0,11 uv
D.C. current gain
—lg=2mA; -V¢cg =5V, total range hEg 125 to 800
A selections hee 125 to 250
B selections hEg 220 to 475
C selections hEE 420 to 800

* —VREsat decreases by about 1,7 mV/K with increasing temperature.
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BC859

BC860
150 7288081 103 7266481 .1
typ. behaviour —Veg=5V
S N -
‘ (_IE\) —Ic=50mA
=6 H ~
(mA)
102
100 10mA
10
= 1mA 1
50
S,
1 I~
]
] 0,1mA 1
]/
8 10_1100 0 100 200
0 500 _yvgg (mv) 1000 T; (°C)
Fig. 3 Typical values. —=Vcg =5V; Tj =250C. Fig. 4 Typical values.
102 7266472.2
base current versus collector current
~Ie typ. values .
(MA)] —ye=5V /l
T, =25 °C : A
- J B-selection 1/ Pq
Z
V/
/| W A-sel
r selection
1 b’
A y
7
Z 7
4'/
/ ;‘/
107!
7 4
Yy
7
4
¥
102 -2 -1 2 3 "
10 10 1 10 10 10 ~Ig(pA) 10

Fig. 5.
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Silicon planar epitaxial transistors BC859

BC860
300 7288082
hEE
200
\
1
Pl s
B il N
>
e il
o
100
0 5
fo-% 107! 1 10 _ig(ma) 107
Fig. 6 Typical values. D.C. current gain A-selectiqns. =Vgcg =5V; Ti =25 0C.
600 7288083
hFE
400
[
— -
ot N
200 /"
L
0
102 10~ 1 10 _i5(mA) 102

Fig. 7 Typical values. D.C. current gain B-selections. =Vcg =5 V; Tj =25 0C.
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BC859

BC860
7260138.1
1000
typ values
—lc
TB =20 >
—VBEsat | T,=25°C
=V et
CEsat
(mV) -
- —VBEsat i
500
[ —VCEsat 1/7
0 ; b
= 1
Fig. 8 Typical values base-emitter and collector-emitter saturation voltage.
15 ] '|72T0135 300 : : .72.80!33
171 typical behaviour of the transition
=1MH frequency versus collector current
= z1 1
e N
Cc Tj=25"C fr T
(pF) (MHz2) -Veg=5V [
Tj =25"C -1
10 200
\
P ™
\ -
N
\\
typ
5 ~ oo 100
0 0
0 5 -Veg (V) 10 0 50 -Ic(mA) 100

Fig. 9 Typical values.

Fig. 10 Typical values. f = 35 MHz.
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Silicon planar epitaxial transistors

BC859
BC860
102 7266469.2 10_1 7266470.2
typ.values typ.values
-VCE =5V —VCE =5V
" f =1kHz f = 1kHz
L — 0, ) o
(k_la)k T;=25°C hre Tj=25°C
\‘
N
N
10 10-2
B-selection
N,
AW -
NN\
N N i
A-selection\]\ \B'5e|e°t‘°”
1 10—3
NN
AN
A-selectiony \\
\\::-\:
T 1074
10 1 ~Ic (mA) 10 10 1 -I¢ (mA) 10
Fig. 11 Typical values. Fig. 12 Typical values.
7266468.2 3 7266471.2
400 10
typ.values typ. values
~Veg =5V “Nge =3V
hfe TJ'=25 C (pA/V) J
1 1 ’
al B-selec{iorlm i
A //
300 102 e
= 7
/ P #
v4 B-selection 3
AT| L UA-selecti
: T A selection
A-selection pZ
e //
200 ad 10 __ i |
//
A
100 = 1
10 1 -.(ma 10 10~ 1 —Ic(mA) 10

Fig. 13 Typical values. Fig. 14 Typical values.
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BC859; R

BC860; R
102 7266475
_IC
(mA) typical values
-Vcg =0,5t010V HH
f =1kHz
10 ~_ B=200Hz ==
S Tj=25°C HH
M N
N N
J N\
I L N ™
.
N
1 1 N 9
S, 1
TN,
= N F=10dB
N N
N
107" e > 6dB
=
il |
\ 3d8
\ NI 1
N 1,75dB
10'2 |
10" 10 102 103 104 Rg(kQ) 10
Fig. 15 Curves of constant noise figure at f = 1 kHz.
102 72664761
_IC
(mA) typical values [
-Vee=05t010V HH
f=10kHz
10 ~ B=200Hz H
i Tj=25°C i
y 8 .
N N
N N
1 ™ N
|| <
‘ \ F=1.Od.B
\ N
107 D 6dB
\ \
\
A 3dB
Jo)
I
N 1,75dB
10°2 -
107" 10 102 103 10% Rg(kn) 10°

Fig. 16 Curves of constant noise figure at f = 10 kHz.
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Silicon planar epitaxial transistors BC859

BC860
6 7266474 .1
-Ic=02mA
-Vce=5V
F Rg=2kl
(dB) T, =25°C
In
2
S
= typ
o 2
10 1 10 £ (KHz) 10

Fig. 17 Typical values noise figure.
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SILICON PLANAR EPITAXIAL TRANSISTOR

N-P-N transistor in a microminiature plastic envelope intended for low-voltage, high-current |.f,
applications. BC868/BC869 is the matched complementary pair suitable for class-B audio output

stages up to 3 W.

QUICK REFERENCE DATA

max. 25V

max. 20 V

max. 2 A

max. 1w

max. 150 ©C
85 to 375

typ. 60 MHz

Collector-emitter voltage (Vgg = 0) VCES
Collector-emitter voltage (open base) VCEO
Collector current (peak value) Icm
Total power dissipation up to Tamp = 25 °C Ptot
Junction temperature Ti
D.C. current gain
Ic=500 mA; Vg =1V hge
Transition frequency at f = 35 MHz
Ic=10mA;Vcg=5V fr
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-89.
4.6
G A =
3\ \
: !
I
| 26
4,25
l 24 378
| ' !
min
N g 078 8:?.%
0. [BOR@EO i

<« [30] -—>
BOTTOM VIEW

See also Soldering recommendations.

Marking code

BC868 =CAC
BC868-10 = CBC
BC868-16 = CCC
BC868-25 = CDC
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BC868

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-emitter voltage (Vgg = 0) VCES max.
Collector-emitter voltage (open base) VcEO max.
Emitter-base voltage (open collector) VEBO max.
Collector current (d.c.) Ic max.
Collector current (peak value) lem max.
Base current (d.c.) Ig max.
Base current (peak value) IBM max.
Total power dissipation up to Tamp = 25 °C* Piot max.
Storage temperature Tstg —65
Junction temperature Tj max.

THERMAL RESISTANCE
From junction to ambient in free air* Rth j-a =
From junction to tab Rth j-t =

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

lg=0;Veg=25V ~Iceo <
IE=0;Vcg=25V;T;=150°C IcBO &
Emitter cut-off current
le=0; VEg =8 'V IEBO <
Base-emitter voltage
Ic=5mA;Vcg=10V VBE typ.
le=1A;Veg=1V VBE <
Collector-emitter saturation voltage
Ic=1A;Ig =100 mA VCEsat <
DC current gain
Ic=5mA;Vcg=10V BC8681 hrg 50
DC current gain
Ic=5mA;Vgg=10V BC868 hgg -
Ilc=500mA; V=1V BC868 hrg
BC868-10 hFg <
BC868-16 hrge 1
BC868-25 hgg >
lc=1A;Vgg=1V BC868 hrg >
Coliector capacitance at f = 450 kHz
lg=1g=0;Vecg=5V Ce typ.
Transition frequency at f = 35 MHz
Ilc=10mA;Vcg=5V fr typ.

* Mounted on a ceramic substrate, area = 2,5 cm?; thickness = 0,7 mm.

25

20

B

1

2

100

200

1

to + 150
150

125
10

0,62

0,5

50

85 to 375
160
00 to 250
160

60
27

60

K/W
K/W

HA
mA

HA

pF

MHz
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Silicon planar epitaxial transistor BC868

10[; 7272781A
ZthJ-u ‘
(e}
(°C/W) —ltple— " %
«—T—> g
103
5=1
102 0,75
7 0.5 : 1
0,33 =
0'|2 _::_ 1 r:
0 Bt
10 0,05 ] L HT
1))92(':52' —
=TT
A <0,01
1
10-5 104 1073 1072 10~ 1 10 102 103 t, (s) 104
Fig. 2 Pulse power rating chart.
200 7272772
VCE = 1 V
— [+
hee Ty =25%
typ
150 ~T] =
U N
//
A
/
100
50
01 10 102 103 104
Ic (mA)

Fig. 3 D.C. current gain.
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BC868

7272774

300
Veg=5V
f =35 MHz
fr Tj=25%
(MHz)
200
,l
typ// N
/r
//
/'
A
100 —
P
7
o
//
lem——
0 2 3
1 10 10 Ic (MA) 10
Fig. 4 Typical values transition frequency as a function of collector current.
104 7272777
VCE = 1 V
Ic T;=25%
(mA)
103 ——max g
'/
/
102 /
10 e
II
Yo -2 = 3
10 10 10 1 10 102 15 (ma) 10

Fig. 5 Typical values collector current as a function of maximum base current.
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Silicon planar epitaxial transistor BC868

72727781

103
/ Vee =1 Z
TJ- =25°€
Ic I
(mA) /
typ
102
T
1
T
10 T
i
1
0,25 05 075 1 1,25
Vge (V)
Fig. 6 Typical values collector current as a function of base-emitter voltage.
7272770 7272769
800 typ. values L[] 15 typ.values
s o I _ L o,
T;=25°C -C =50 Tj=257C
B _/
Veesat d VBEsqt ¥ ]
(mV) P (V) Ie ]
AZ1 120 Iy |
P4 /
P P4 S
‘ ZOm T2
200 //‘ 1 =
P p7.d — 50
7 P74 =
l/ I//, 4/'
4, /I,
A A
. d AA
A p.od
A pod
100 -4 V.94 05
yd
}/
P4
P4
//
A
7
0 2 0
0 1 Ic (A) 0 1 Ic (A) 2
Fig. 7 Collector-emitter saturation voltage Fig. 8 Base-emitter saturation voltage
as a function of collector current. as a function of collector current.
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BC869

SILICON PLANAR EPITAXIAL TRANSISTOR

P-N-P transistor in a plastic microminiature envelope, intended for low-voltage, high-current I.f.
applications. IBC868/BC869 is the matched complementary pair suitable for class-B audio output

stages up to 3 W.

QUICK REFERENCE DATA

Collector-emitter voltage (Vgg = 0)
Collector-emitter voltage (open base)
Collector current (peak value)

—Vcgs max. 25V
—Vcep max. 20 V
—-lcm  max. 2 A

Total power dissipation up to Tamp = 25 °C Ptot max. 1TW
Junction temperature T max. 150 ©C
D.C. current gain

—lg=500mA; -Vgg=1V hEFE 85 to 375
Transition frequency at f = 35 MHz

—lc=10mA; -Vcg=5V 50 typ. 60 MHz
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-89. BC869 = CEC

04 T

‘ <[5~
<———>
BOTTOM VIEW

See also Soldering recommendations.

o 7 LT

0,8 | .

min 14 3 2
0,53 :

+ ‘ —>l . 4-0'40 '

7269230.6

BC869-10 = CGC
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BC869

RATINGS

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

Collector-emitter voltage (Vgg = 0)
Collector-emitter voltage (open base)
Emitter-base voltage (open collector)
Collector current (d.c.)

Collector current (peak value)

Base current (d.c.)

Base current (peak value)

Total power dissipation up to Tymp = 25 °C*
Storage temperature

Junction temperature

THERMAL RESISTANCE
From junction to ambient in free air*

From junction to tab

CHARACTERISTICS

Tj = 25 OC unless otherwise specified

Collector cut-off current
lg=0;-Vcg=256V
Ig=0;-Vcg=25V;Tj=150°C

Emitter cut-off current
Ic=0;-VEg=5V

Base-emitter voltage
~lc=5mA;-Vce=10V
—lg=1A;=Vgg=1V

Collector-emitter saturation voltage
—lc=1A;—Ig =100 mA

D.C. current gain

—lg=5mA; —Vgg =10V BC869

—Ic =500 mA; ~Vgcg =1V BC869
BC869-10
BC869-16
BC869-25

—lg=1A;—Vgg=1V BC869

Collector capacitance at f = 450 kHz
lg=lg=0;-Vcp=5V

Transition frequency at f = 35 MHz
~lc=10mA; -Vcg=5V

—VCES
—VCEO
—VEBO
= C
—lcm
- | B
—Igm
Ptot
Tstg

Tj

Rthj-a
Rth j-t

—lcBo
—-IcBo

—lEBO

—VBE
—VBE

—VCEsat

hFE
hFE

hFE

hFE
hFE

fr

* Mounted on a ceramic substrate, area = 2,5 cm? ; thickness = 0,7 mm.

max. 25 V
max. 20 V
max. 5 'V
max. 1A
max. 2 A
max. 100 mA
max. 200 mA
max. 1T W
—65 to + 150 °C
max. 150 °C
= 125 K/W
= 10 K/W
< 10 pA
< 1T mA
< 10 uA
typ. 0,62 V
< 1 V
< 05V
> 50

85 to 375
< 160

100 to 250
> 160
= 60
typ. 45 pF
typ. 60 MHz
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Silicon #'anar epitaxial transistor BC869
10& 7272781A
Zth j-a -
o
(°C/W) —»tp|<— 6—tp
«—T—> o
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5=1
102 0,75
05 : T
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0,2 s e
T L1
0,1 L
10 0,05 T
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— i 1 T
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Fig. 2 Pulse power rating chart.
200 7272773
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Fig. 3 D.C. current gain.
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BC869

7272775

300 Veg=5V
f =35 MHz
fr
(MHz)
200
typ
L
100 o
/,
i
>
]
>
—
0 102 103
1 10 -I¢ (mA)

Fig. 4 Typical values transition frequency as a function of collector current.

7272776

104
_VCE = 1 V
o
-I¢ Tj=28"C
(mA)
103 —=max ~lg
A
102 ‘/
A
4
10 ,/
ll
/
1 /
10-3 10-2 101 1 10 102 _1 (mA) 10°

Fig. 5 Typical values collector current as a function of maximum base current.
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Silicon planar epitaxial transistor

BC869

103 72727791
v -Vee =1 Z
TJ- =25"C
.-IC I
(mA)
l
1
102
I
f i
]
10 1
I i
1
0,25 05 075 1 1,25
~Vee (V)

Fig. 6 Typical values collector current as a function of base-emitter voltage.

7272771

typ.values
T;=25°C
400 .
Zle . 50
—VCEsut ™~ B/
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300
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5
/
200 44
/
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VA/
VN
7
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0
¢ L 2 e 3

Fig. 7 Collector-emitter saturation voltage
as a function of collector current.
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Fig. 8 Base-emitter saturation voltage
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BCF29
BCF30

SILICON PLANAR EPITAXIAL TRANSISTORS

P-N-P transistors, in a microminiature plastic envelope, intended for low level, low noise general
purpose applications in thick and thin-film circuits.

QUICK REFERENCE DATA

BCF29 | BCF30

D.C. current gain at T = 25 o¢ heg > 120 215
—lg=2mA; -Vgg=5V < 260 500
Collector-base voltage (open emitter) —VcBo max. 32 \
Collector-emitter voltage (open base) —VCEQ max. 32 \
Collector current (peak value) —lcm  max. 200 mA
Total power dissipation up to Tgmp = 25 °C Ptot max. 250 mW
Junction temperature Tj max. 150 oC

Transition frequency at f = 35 MHz

—lc=10mA; -Vcg=5V fr typ. 150 MHz
Noise figure at Rg = 2 k2

—lc =200 uA; =Vcg=5V;

f=1kHz; B =200 Hz F < 4 dB
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. 3.0 BCF29 = C7p

2.8 BCF30 = C8p
Pinning: 0150 e S—— ) .
1 = base 0090 — -
2cemiver =TI E [EEEkE]
3 = collector ’ /
|2 it 1
i - s wis

L]l 107 ' '
b max 1L 25
. 1.2 max
T }
max
MBB018 e A 4 =]k
3|
v
1 \/ 0| |
~“max _ 30° 0"‘8-0_1 E 7296885. 1
max
Reverse pinning types are available on request. TOP VIEW

See also So/dering recommendations.
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BCF29
BCF30

RATINGS

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

Collector-base voltage (open emitter)
Collector-emitter voltage (Vgg = 0)

Collector-emitter voltage (open base)
—lc=2mA

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

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
lg=0;-Vcg =32V
Ig=0;-Vcg=32V;T;=100 oC
Base-emitter voltage
—lc=2mA; -Vcg =5V

Saturation voltages
—lc=10mA; -lg =05 mA

—lg=50mV; —Ig =256 mA

*

-VeBo
—VCES

—VCEO
-VEBO
—| C
—lcm
Ptot

Tstg
Tj

Rth j-a

-lcBo
—lcBo

—-VBE

—VCEsat

—VBEsat

—VCEsat
—VBEsat

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

max.
max.

max.
max.
max.
max.

max.

max.

typ.

typ.

typ.
typ.

32
32

32

5

100

200

250

—65 to + 150
150

500

100
10

600 to 750

80
300

720

150
810

mA
mA
mW
oC
oC

K/W

nA
MA

mV

mV
mV

mV

mV
mV
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Silicon planar epitaxial transistors J l gglig%

D.C. current gain

—lc=10uA; =Vcg=5V hrg typ.

AN

—lg= 2mA;-Vgg=5V hfFg

Collector capacitance at f = 1 MHz

lIg=1g=0;-Vcg=10V Ce typ. 45 pF
Transition frequency at f = 35 MHz
—lg=10mA; Vg =5V fr typ. 150 MHz
Noise figure at Rg = 2 k{2
=lg=200 pA; Ncg=5V
f=1kHz; B = 200 Hz = % % B
typ. 1 dB
726803 7268034
15 . HH! 150 ]{JI
L { T:=25°C } A
J _18:70\-‘ —— Tj ~25°C ||
—IC et -IC
(mA) (mA)
50
— = QQQP
10 - 100 W/ﬁ
| /'l 1 A
| A
| RO
T |
30 ] I
s A ‘500 1
1 Y Lt
4
5 20 50 {7 200 =
o
~
i 10 100
/—
0 0
0 1 Ve (V) 2 0 10 =Vee(V) 20
Fig. 2 Fig. 3

w (April 1991
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BCF29

BCF30
7283024,2
300
—
el
hre
BCF30 AV
- \
-
200 =
R
]
e
BCF29 = N
.
100 ]
. 2 1 2
10~ 10 1 10 —lc (mA) 10
Fig. 4 Typical values of d.c. current gain. —Vcg =5 V; Tj = 25 OC.
aoo 7268036
-Veesat I
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Silicon planar epitaxial transistors

BCF29

BCF30
900 7268038
-VsEsat T y
(mV) I—;- =20 L,
. T;=25°C e
800 : W
//
”
P
’
700 typ
]
600 W
500
107! 10 -Ic(mA) 102
Fig. 6
200 726804
'VCE=5V
Tj=25°C
e f=35MHz
(MHz) <6 N
N
typ
P
100
A
P
=
-
0 2
107" 10 -Ic(mA) 10
Fig. 7
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BCF29

BCF30
7268043.1P
120
(mA)
80
40 I]
0
0 500 1000
— VBE (mV)
Fig. 8 —Vce=5V;Tj=25 OC; typical values.
5 2 7268040
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Fig. 9 Fig. 10

292 April 1991\ (



BCF32
BCF33

SILICON PLANAR EPITAXIAL TRANSISTORS

N-P-N transistors in a microminiature plastic envelope. They are intended for low level, low noise

general purpose applications in thick and thin-film circuits.

QUICK REFERENCE DATA

D.C. current gain at T; = 25 °C

BCF32 | BCF33

> 200 420
= 2mA VgE=aY HFE < 450 ’ 800
Collector-base voltage (open emitter) Vego  max. 32 Vv
Collector-emitter voltage (open base) VCEQ  max. 32 \
Collector current (peak value) Icm max. 200 mA
Total power dissipation up to
Tamb =25 °C Piot max. 250 mW
Junction temperature T max. 150 o¢
Transition frequency at f = 35 MHz E
Ic=2mA;Vgg=5V T typ. 300 MHz
Noise figure at Rg = 2 k2
lc =200 uA; VCE=5V;
f=1kHz; B =200 Hz F < 4 dB
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. 3.0 BCF32 =D7p
28 o BCF33 = D8p
Pinning: s — I .
P i 0.150
= bas 0.090 = -
il . 075 97 n =o2@|Al 8]
3 = collector 0.60 /\
/ Ll 1 sl
c /4 ——!-r; T
© —| [— 01 ' I
10 max : 1.L 25
b max 1.2 max
'K\ ) 10° i
max
mBBO12 e Q 1 37
‘_"1211,(_’ 30° 0-“-5_8_1_’ ma 7296885.1
max
Reverse pinning types are available on request. TOP VIEW

See also Soldering recommendations.
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BCF32

BCF33
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter) VeBO max. 32V
Collector-emitter voltage (open base)

Ic=2mA VCEO max. 32V
Emitter-base voltage (open collector) VEBO max. 5V
Collector current (d.c.) Ic max. 100 mA
Collector current (peak value) lem max. 200 mA
Total power dissipatation up to Tamp =25 0C** Ptot 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

Ig=0;Vegp=32V . IcBO < 100 nA
Ig=0;Vcp =32 V;Tj=100 oC IcBO < 10 uA
Base-emitter voltage
Ic=2mA;Vcg=5V VBE 550 to 700 mV
Saturation voltages
_ s typ. 120 mV
Ic=10mA;Ig=0,5mA VCEsat < 250 mV
VBEsat typ. 750 mV
Ic=50mA;Ig=25mA VCEsat typ. 210 mV
VBES&‘[ typ. 850 mV

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

BCF32
BCF33

D.C. current gain

BCF32 |BCF33

Ic=10uA; VCE=5V hEE typ. 150 270
> 200 420
Ic=2mA;Vcg=5V hgg &< 450 800
Collector capacitance at f = 1 MHz
IgE=1g=0;Vcg=10V Ce typ. 2,5 pF
Transition frequency at f = 35 MHz
Ic=10mA;Vcg=5V fr typ. 300 MHz
Noise figure at Rg = 2 k§2
Ic =200 uA; Vg =5V
< 4 dB
f=1kHz; B=200H F
- typ 1,2 dB
7268045 7268044
15 TT1 150 |
111 O
Tj=25°C | T;=25°C
; Ic
(mA) 1g=35vA = (mA)
AT
30 o
10 ——f F 100 Ve B
! AT
— 25 RV AR -
y. Al =
| f / 30%1 =
|
] 20 _Vl 7_‘00 ="
= A~
5 H S0 M A
) 10 1 100
1 -
= 50
. ol
0 1 Vee (V) 2 0 10 Veel V) 20
Fig. 2 Fig. 3
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BCF33
7283026.2
600
—
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A
- _— b
—
~ =
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s N
- \
200 g
0
10—2 10—1 1 10 IC(mA) 102
Fig. 4 Typical values d.c. current gain. Vcg =5V; Tj =250C.
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Silicon planar epitaxial transistors

BCF32

BCF33
900 7268039
vBEsat 1
(mV) £ =20 A
IB /,
Tj=25°C f~
800 - e
//
P
typ/
700 <7
/’4'
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i
600 [—=
500
10 1 10 Ic(mA) 102
Fig. 6
QOO 7268047
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200
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v
/
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i
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BCF32

BCF33
120 7268043.1
Ic
(mA)
80
e [/
0
0 500 1000
Vgg (mV)
Fig. 8 Vog =5 V; Tj = 25 OC; typical values.
| 7268032.1 103 : : : 7268041
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/
typ
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\ |
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/
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=

SILICON PLANAR EPITAXIAL TRANSISTORS

P-N-P transistors, in a microminiature plastic envelope, intended for low level, low noise applications
in thick and thin-film circuits.

QUICK REFERENCE DATA

D.C. current gain at T; = 25 °C

—lc=2mA; -Vgcg=5V hrg z gég
Collector-base voltage (open emitter) -VecBo ~ max. 50 V
Collector-emitter voltage (open base) —-VCcEo max. 45 Vv
Collector current (peak value) —lcm max. 200 mA
Total power dissipation up to Tgmp = 25 °C Piot max. 250 mW
Junction temperature Tj max. 150 °C

Transition frequency at f = 35 MHz

—lg=10mA; =Vcg=5V fr typ. 150 MHz
Noise figure at Rg = 2 k2

—lc=200 uA; =Vcg =5V;

=1 kHz; B =200 Hz F &< 4 dB
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. i BCF70= H7p
2.8
Pinning: 9
1 = base 0150 -
. 0.090
2 = emitter 0.75 % —=10.95] [~ 0
= - 2M|A
3 = collector 0.60 //\ LE E.E
2 1]
c w4 ] :
b B l -
. Jo® ™~ max ' 1L 2.5
1.2 max
J\ \ r1no° *
MBBO18 e ax =1
! f 3 i
e A _,\/ 0 ‘
max ~ 30° O'L’B—OJ mm 7296885 .1

max
TOP VIEW

Reverse pinning types are available on request.

See also Soldering recommendations.
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BCF70

RATINGS

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

Collector-base voltage (open emitter)

Collector-emitter voltage (Vgg = 0)

Collector-emitter voltage (open base)
—lc=2mA

Emitter-base voltage (open collector)

Collector current (d.c.)

Collector 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

lg=0;-Vcg=20V; Tj =250C

Tj =100°C

Base-emitter voltage

—lc=2mA; -Vcg=5V;T;=250C
Saturation voltages

—lc=10mA; —-Ig=0,5mA

—lg=50mA; —Ig = 2,5 mA

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

-VcBo
—VCES

-Vceo
-VEBO
-] c
—lcm
Ptot
Tstg

Tj

Rth j-a

—lcBo
—lcBo

—VBE

—VCEsat

—VBEsat
—VCEsat
—VBEsat

max. 50
max. 50
max. 45
max. 5
max. 100
max. 200
max. 250
—65 to + 150
max. 150
= 500

< 100
< 10
600 to 750
typ. 80
< 300
typ. 720
typ. 150
typ. 810

<

mA
mA
mW
oC
oC

nA
LA

mV

mV
mV

mV
mV
mV

300
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Silicon planar epitaxial transistors

BCF70

D.C. current gain

—lg=10pA; -Vgg=5V hEg typ. 150
> 215
—lc=2mA;-Vcg=5V hrg < 500
Collector capacitance at f = 1 MHz
lge=1lg=0;-Vcg=10V Cc typ. 45 pF
Transition frequency at f = 35 MHz
—lc=10mA; -Vgg=5V fr typ. 150 MHz
Noise figure at Rg = 2 k{2
—lg =200 uA; =Vgg =5V < 4 dB
f=1kHz; B=200 Hz E typ. 1 dB
726803 7268034
15 T HHI. 150 HI
L1 T;=25°C 1 A
J B a:“lW et T] =25°C |-
|
-IC (et 'Ic
(mA) (mA)
- 50 6Q0\>>
et -,
10 113 100 ECY
[IV.4
] P
I RO
=
" 30 T
e 300 1
Y L~
,
|
5 20 50 17 200
”
Lt
-
y i 100
f—
0 0
0 1 —VCE(V) 10 -VCE(V) 20
Fig. 2 Fig. 3
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Fig. 4 Typical values of d.c. current gain. —=Vcg=5V; Tj =25 OC.
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Silicon planar epitaxial transistors

BCF70

7268038
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~VBEsat T
(mV) ﬁ =20 »
i Tj=25°C o
/'
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1
700 typ
"
600 —
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Fig. 6
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BCF70
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120
80
/
/
0 /
0
0 500 ~Vgg (mV) 1000

Fig. 8 —Vcg=5V:Tj=25 OC; typical values.
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BCF81

SILICON PLANAR EPITAXIAL TRANSISTORS

N-P-N transistors, in a microminiature plastic envelope, intended for low level, low noise general
purpose applications in thick and thin-film circuits.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) Vego  max. 50 V
Collector-emitter voltage (open base) Vceo  max. 45 V
Collector current (peak value) lem max. 200 mA
Total power dissipation up to Tamp = 25 °C Piot max. 250 mW
Junction temperature Tj max. 150 °C
D'féiu;r?;%z;tjé—\/zs o¢ - > 420

; < 800

Transition frequency at f = 35 MHz

Ilc=10mA;Vcg=5V fr typ. 300 MHz
Noise figure at Rg = 2 k&2

Ilc=200 uA; Vg =5V;

f=1kHz; B=200 Hz F <L 4 dB
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BCF81 = K9p
3.0
8
Pinning: 2
1 = base 0.150
: 0.090
2 = emitter 0.75 N = -— A
3 = collector | 0.60 <—//'\ G_l =[o2@]ale8]
‘i‘ 2 U Fl
] . ' !
RN max , 14 25
Mex \ 1.2 max
b ——— 10°
1 = ] max J
<l
MBBO12 e
v L
‘_n‘:gx_’ 30° 0'“8_8_1—' (loa™|AlB] 7296885.1

max

TOP VIEW

Reverse pinning types are available on request.
See also Sol/dering recommendations.
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BCF81

RATINGS

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

Collector-base voltage (open emitter) Vecgo — max. 50 V
Collector-emitter voltage (open base)

Ilc=2mA VCEO max. 45 V
Emitter-base voltage (open collector) VEBOD  max. 5V
Collector current (d.c.) Ic max. 100 mA
Collector current (peak value) lem max. 200 mA
Total power dissipation up to Tymp =25 OC** Ptot max. 250 mW
Storage temperature Tstg —65 to + 1560 °C
Junction temperature Tj max. 150 OC

THERMAL RESISTANCE

From junction to ambient* Rthja = 500 K/W
CHARACTERISTICS
Tj =25 OC unless otherwise specified
Collector cut-off current
Ig=0;Vcg=20V IcBO < 100 nA
|E=O;VCB=20V;TJ‘=100°C IcBO &< 10 uA
Base emitter voltage
Ilc=2mA;Veg=5V VBE 550 to 700 mV
Saturation voltages
_ vl typ. 120 mV
Ic=10mA; Ig =05 mA VCEsat < 250 mV
VBEsat  typ. 750 mV
Ic=50mA; Ig=25mA VcEsat  typ- 210 mV
VBEsat  typ. 850 mV
D.C. current gain
> 420
Ic=2mA;Vgcg=56V hgg < 800
Collector capacitance at f = 1 MHz
lg=1g=0;Vcg=10V Ce typ. 25 pF
Transition frequency at f = 35 MHz
lc=10mA; V=5V fr typ. 300 MHz
Noise figure at Rg = 2 k&2
Ic=200pA; VCE=5 V
f=1kHz; B = 200 Hz F < 4 dB
typ. 1,2 dB

* Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm.
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BCP51
BCP52
BCPS53

SILICON PLANAR EPITAXIAL TRANSISTORS

Medium power pnp transistors in a miniature plastic envelope intended for applications in thick and
thin-film circuits. They are general purpose transistors, primarily designed for audio amplifier output
stages.

NPN complements are BCP54, BCP55 and BCP56 respectively.

QUICK REFERENCE DATA

BCP51 | BCP52 | BCP53

Collector-base voltage (open emitter) —VecBo max. 45 60 100 vV
Collector-emitter voltage (open base) —VCeo max. 45 60 80 V
Collector-emitter voltage (Rgg = 1 k2) —VCER max. 45 60 100 Vv
Collector current (peak value) —lcm max. 156 A
Total power dissipation up to Tamp = 25 °C Piot max. 1.5 w
Junction temperature T; max. 150 9¢
DC current gain
—lc=150mA; -Vcg =2V hEE 40 to 250
Transition frequency at f = 35 MHz
—lg=10mA; -Vgg =5V fr typ. 50 MHz
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-223
Pinning 453 g;
1= Base 0.24 3.1
2 = Collector 7/\ 29 '—" [=Jo2 @] Al
3 = Emitter |
4 = Collector 4
™~
0.10 T
L 37 7.3
33 67
14
16° i
max__ /\ 139 . ——
. 1 2 l 3
4_1.7o*l\,}n2§ 1.05_| ‘___J 080 | | S olE]
b max 0.85 - 0.60 ‘ -
4
e 7225065
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BCP51
BCP52
BCP53

RATINGS

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

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Collector-emitter voltage (Rgg = 1 k2)
Emitter-base voltage (open collector)

Collector current (DC)

Collector current (peak value)

Base current (DC)

Base current (peak value)

Total power dissipation up to Tamp = 25 oc*
Storage temperature range

Junction temperature

THERMAL RESISTANCE
From junction to collector tab

From junction to ambient*

CHARACTERISTICS
Tamb = 25 °C unless otherwise specified

Collector cut-off current
lg=0;,-Vcg=30V
lg=0;-Vcp=30V;Tj=126°C

Emitter cut-off current
Ic=0;—-VEg=5V

Base-emitter voltage
—lg=500mA; -Vcg=2V

Saturation voltage
—Ilgc =500 mA; —Ig = 50 mA

DC current gain
—lgc=5mA; -Vgg=2V
—lc=150mA; -Vcg =2V
—lc=500mA; -Vcg=2V

Transition frequency at f = 35 MHz
—lc=10mA; -Vcg=5V

—VcBO
—-VcEo
—VCER
-VEBO
—Ic
—lcm
| B
—IBMm
Ptot
Tstg

Tj

Rth j-tab
Rthj-a

—lcBo
-lcBo

—lEBO
—VBE
—V(CEsat

hFE
hFE
hFE

fr

max.
max.
max.

max.

max.
max.
max.
max.

max.

max.

A A

typ.

BCP51 | BCP52 | BCP53

45 60
45 60
45 60

5 5

100
80
100
5

1,0
15
0,1
0,2
1.5
—65 to +150
150

10
83,3

100
10

10

0,5

25
40 to 250
25

50

* 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?,

= PP PP &K g <L

o o
0 G

K/W
K/W

nA
MA

uA

MHz
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BCP51

Silicon planar epitaxial transistors BCP52
BCP53
CHARACTERISTICS (continued
) BCP51-10 | BCP51-16
52-10 52-16
53-10 53-16
DC current gain > 63 100
Ic=150mA; -Vcg =2V hFE < 160 250
7267754
150
_VCE =2V
Tj=25°C
hee
typ. behaviour
100 o
N\,
N
N\
N
50
\
N\
° 2 3
1 10 10 100 _i. (mA) 104
Fig. 2.
600 7272893.1
(mA)
400
200 ]
|
0 |
0 04

08 12
~Vge (V)

Fig.3 —Vcg=2V;Tj=25 OC; typical values.
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7272891

7272888

6 1,5
typ. values typ. values
Ty=259€ Tj=25°C
~VCEsat ~VBEsat ]
(V) V) L]
10
1 B
Vi
2 0,5
4 19
i
T
- o ’E
e ]
0 : ' 0
o L P - © T —igA)
Fig. 4. Fig. 5.
7267719
150
—VCE =5V
f =35 MHz
.= 0
fr TJ 25 “C
(MHz)
100
typ
—
50
4 2
1 10 10 ~1g (mA) 103

Fig. 6.
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BCP54
BCP55
BCP56

SILICON PLANAR EPITAXIAL TRANSISTORS

Medium power npn transistors in a miniature plastic envelope intended for applications in thick and
thin-film circuits. They are general purpose transistors, primarily designed for audio amplifier output

stages.
PNP complements-are BCP51, BCP52 and BCP53 respectively.

QUICK REFERENCE DATA

BCP54 | BCP55 | BCP56

Collector-base voltage (open emitter) Vco max. 45 60 100 V
Collector-emitter voltage (open base) VCEQ max. 45 60 80 V
Collector-emitter voltage (Rgg = 1 k2) Vcer max. 45 60 100 V
Collector current (peak value) lcm  max. 15 A
Total power dissipation up to Tamp = 25 °C Ptot  max. 1,5 w
Junction temperature Tj max. 150 e
DC current gain
Ic=150mA; Ve =2V hFE 40 to 250
Transition frequency at f = 35 MHz
Ilc=10mA;Vcg=5V fr typ. 130 MHz
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-223
6.7
Pinnin 0.32 6.3
- . 0.24 3.1
e ~ 297 0.2 @M[A
2 = Collector //‘ \ E.
3 = Emitter 4
4 = Collector
0.10 T
Dl 37 713
3.3 6.7
16° ’(\ \ l
max =139 : ==
A 4
1 2 s
c 109 ' l ‘ H
1.70 1.05 .| 080__
s = ali o ‘« sav~!| LB
b X

7225065
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BCP54
BCP565
BCP56

RATINGS

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

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Collector-emitter voltage (Rgg = 1 k2)

Emitter-base voltage (open collector)

Collector current (DC)

Collector current (peak value)

Base current (DC)

Base current (peak value)

Total power dissipation up to Tamp = 25 °C*
Storage temperature range

Junction temperature

THERMAL RESISTANCE

From junction to ambient*

CHARACTERISTICS
Tamb = 25 OC unless otherwise specified

Collector cut-off current
Ig=0;Vcg =30V
lE=0;Vcg=30V;T;=125 o€

Emitter cut-off current
lc=0;VERg =5V

Base-emitter voltage
Ic=500mA; Vcg=2V

Saturation voltage
Ic =500 mA;Ig =50 mA

DC current gain
Ic=5mA;Vcg=2V
Ic=150mA;Vcg=2V
Ic=500mA;Vcg=2V

Transition frequency at f = 35 MHz
Ic=10mA;Vcg=5V

VcBo
VCEO
VCER
VEBO
Ic
lem
IB
IBM
Ptot
Tstg

Rth j-a

IcBO
IcBO

IEBO
VBE
VCEsat

hFE
hrE
hFE

fr

max.

max.

max.

max.
max.
max.
max.

max.

max.

A N

typ.

BCP54 | BCP55 | BCP56

45 60
45 60
45 60

5 5

100
80
100
5

1,0

1,5

0,1

0,2

15

—65 to +150
150

83,3

100

10

05

25
40 to 250
25

130

* 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?.

(%J('?§>>>> < e =

=
=

nA
HA

uA

MHz
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BCP54

Silicon planar epitaxial transistors BCP55
BCP56
CHARACTERISTICS (continued) BCP54-10 | BCP54-16
55-10 55-16
56-10 56-16
DC current gain > 63 l 100
Ic=150mA; Vg =2V hFE < 160 1 250
7267755
150
\Y E =2V
T, =25 oc
hee
100 typ. behaviour
» N
= — N
N
50
N
\
N\
0 4
1 10 102 103 Ic (ma) 10
Fig. 2.
500 7262820.2
Ic /
(mA) /
400
300 /
/
200 /
100
0
05 0,75 1

Vge (V)

Fig.3 VCg=2V;Tj=25 OC; typical values.
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BCP54

BCP55
BCP56
7272892 7272890
6 1,5
typ. values typ. values
Tj=25°C Ty=259€
VCEsat VBEsat [
(V) (V) I
/lg =20 'c/l =5
| =
c’'B 10
4 1 1 =L =120
- -
2 VA 0,5
4
A
7 10
|
5
0 ‘ . 0
0 1 Ic (A) 0 1 ic(A) 2
Fig. 4. Fig. 5.
400 7272945
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typ TN
7
\\
200 Wd
L
4
100 yd
v
/
0 2
10 10 Ic (mA) 103
Fig. 6.

314 April 1991w (



I

SILICON PLANAR EPITAXIAL TRANSISTOR

NPN transistor in a microminiature plastic envelope intended for low-voltage, high-current LF
applications.

QUICK REFERENCE DATA

Collector-emitter voltage (Vgg = 0) Vees max. 25V
Collector-emitter voltage (open base) Vcep max. 20V
Collector current (peak value) Ilcm max. 2 A
Total power dissipation up to Tamp = 25 °C Ptot max. 1,56 W
Junction temperature Tj max. 150 °C
DC current gain
Ic=500mA;Vcg=1V hre 85 to 375
Transition frequency at f = 35 MHz
Ic=10mA; Ve =5V T typ. 60 MHz
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-223
Pinning 6.7
0.32 6.3
1= Base _0.24 - .
2 = Collector //‘ 2.9 ’ =02 W] A]
3 = Emitter
4 = Collector j 4
o0 T
0.02
37 7.3
33 6.7
16°
max K )‘ 13° . — l
A f
" 1 2 AE
s o
10 :
6 g ema 100l |3 0201 | |l @lE]
| W | (4x)
e ey 7225065
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BCP68

RATINGS

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

Collector-emitter voltage (Vgg = 0) VCES max. 25 V
Collector-emitter voltage (open base) VcEo max. 20V
Emitter-base voltage (open collector) VEBO max. 5V
Collector current (DC) Ic max. 1A
Collector current (peak value) lem max. 2 A
Base current (DC) Ig max. 100 mA
Base current (peak value) IBM max. 200 mA
Total power dissipation up to Tamp = 25 °C* Piot max. 1,6 W
Storage temperature range Tstg —65 to + 1560 °C
Junction temperature T max. 150 °C

THERMAL RESISTANCE

From junction to ambient in free air* Rth j-a = 83,3 K/W
CHARACTERISTICS
Ti = 25 OC unless otherwise specified
Collector cut-off current
lg=0;Veg=25V Iceo < 10 pA
IE=0;VCB=25V;T1=150°C IcBO < 1 mA
Emitter cut-off current
Ic=0;VEg=5V lEBO < 10 A
Base-emitter voltage
Ic=5mA;Vgg=10V VBE typ. 062 V
Ic=1A;Vgg=1V VBE < 1V
Collector-emitter saturation voltage
Ic=1A;Ig =100 mA VCEsat < 05V
DC current gain
Ilc=5mA;Vcg=10V BCP68 hgrg > 50
Ic=500mA;Vce=1V BCP68 hgg 85 to 375
BCP68-10 hgg < 160
BCP68-16 hrge 100 to 250
BCP68-25 hre > 250
Ic=1A;Vcg=1V BCP68 hEE o 60
Collector capacitance at f = 450 kHz
lIg=1g=0;Vgg=5V Ce typ. 27 pF
Transition frequency at f = 356 MHz
Ic=10mA;Vcg=5V fr typ. 60 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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Silicon planar epitaxial transistor BCP68

7272772

200
VCE = 1 V
= )
hee Tj=25"C
typ
150 e -
L NJ
/
1
100
50
. 102 103 104
! L Ic (mA)
Fig.2 DC current gain.
300 7272774
VCE = 5 V
f =35 MHz
fr T;=25 c
(MHz)
200
_—
typ
/,
T
100 v
P
7
b1
=
—
0 > .
1 10 10 Ic (MA) 10

Fig.3 Typical values transition frequency as a function of collector current.
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BCP68

104 7272777
VCE = 1 \'
(o)
Ic Tj= 25°°C
(mA)
103 —max g
'l
/
102

10 v
I’
" =3 =2 == 2 3
10 10 10 1 10 102 [ (ma) 1

Fig.4 Typical values collector current as a function of maximum base current.

103 7272778.
7 Vee =1 Z
T;=25%
IC ]
{mA)
l
typ
102
4
7 4
]
10 +
I

1
0,25 05 0,75

]

1 1,25
Vge (V)
Fig.5 Typical values collector current as a function of base-emitter voltage.
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Silicon planar epitaxial transistor BC P68

7272770 7272769

500 typ. values | L typ.values
=259 1 ] =259
Tj=25C 1€ 507 T =25°
V, B v, [ ]
CEsat B d BEsat ]
(mV) A (V) % ol
yARRYZ ]
Y A S5
200 A5 1 T2
Dl YA — - 50
A/ IO, ;
4/ AO' 4/'
@ P fe
P .
rd pod
A 0
A p.od
Yy
100 =4 j,/ 05
AL
Y
¥
V.
7
v
7
0 2 0
Fig.6 Collector-emitter saturation voltage Fig.7 Base-emitter saturation voltage
as a function of collector current. as a function of collector current.
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BCP69

SILICON PLANAR EPITAXIAL TRANSISTOR

PNP transistor in a plastic microminiature envelope, intended for low-voltage, high-current LF
applications.

QUICK REFERENCE DATA

Collector-emitter voltage (Vgg = 0) —-Vges max. 25V
Collector-emitter voltage (open base) —Vcep max. 20V
Collector current (peak value) —lgm max. 2 A
Total power dissipation up to Tamp = 25 °C Ptot max. 156 W
Junction temperature T max. 150 °C
DC current gain
—lc=500mA; —=Vcg =1V hrg 85 to 375
Transition frequency at f = 35 MHz
—lc=10mA; -Vcg=5V fr typ. 60 MHz
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-223
6.7
Pinni 0.32 6.3
e 0.24 3.1
1= Base - < 29 _>‘ [=Jo.2 W[A]
2 = Collector
3 = Emitter
4
4 = Collector
T 0.10 T
602 a7 1.3
33 6.7
¥
160 l
max_ ) 13°
4
c 1 2 1E
4 ’ T
5 ;
b 1.70 \,‘0 1.05 0.80
M e 23] - 060" @01 @8]
A6 {4x)
e ’ 14.6] . 7225065
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BCP69

RATINGS

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

Collector-emitter voltage (Vg = 0) —VCcESs max. 25 V
Collector-emitter voltage (open base) -VCcEO max. 20 V
Emitter-base voltage (open collector) -VEBO max. 5V
Collector current (DC) =l max. A
Collector current (peak value) —lem max. 2 A
Base current (DC) —Ig max. 100 mA
Base current (peak value) —lgm max. 200 mA
Total power dissipation up to Tymp = 25 °C* Piot max. 15 W
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 cut-off current

Ig=0;-Vcg=25V —IlcBO < 10 uA
Ie=0;-Vcg=25V;Tj=150°C —lcBoO < 1 mA
Emitter cut-off current
Ic=0;-VEg=5V —lEBO & 10 A
Base-emitter voltage
—lc=5mA;-Vcg=10V —VBE typ. 062 V
—lg=1A;=Vcg=1V —VBE < 1V
Collector-emitter saturation voltage
—lc=1A;—-Ig =100 mA —V(CEsat < 05V
DC current gain
—lg=5mA; -Vgg=10V BCP69 hrg > 50
—lc=500mA; -Vcg =1V BCP69 hrg 85 to 375
BCP69-10 hrg < 160
BCP69-16 hrg 100 to 250
BCP69-25 hre = 250
—lc=1A;=Vcg=1V BCP69 hgg > 60
Collector capacitance at f = 450 kHz
lIg=1g=0;-Vcg=5V Ce typ. 45 pF
Transition frequency at f = 35 MHz
—lc=10mA; -Vcg=5V fr typ. 60 MHz

* Device mounted on an epoxy printed-circuit board 40 mm x 40 mm x 1,5 mm;
mounting pad for the coliector lead min. 6 cm?.
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Silicon planar epitaxial transistor BCP69

200 7272773
—VCE = 1 Vv
hre B "% Tyj=25°C
N
150
N
100
50
s 2 3 4
1 10 10 . 10 1. (mA) 10
Fig. 2 DC current gain.
300 7272775
_VCE = 5 V
f =35 MHz
fr
(MHz)
200
typ
!
P
100 —
/r
7
b
]
o
0
1 10 102 “I. (mA) 102

Fig.3 Typical values transition frequency as a function of collector current.
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BCP69

7272776

104
“Veg =1V
0,
~1c Tj =25"C
(mA)
103 max —lg
)
102 '/
4
10 /
1 /
1073 10—2 101 1 10 102 ~Ig (MA) 103
Fig.4 Typical values collector current as a function of maximum base current.
103 72727791
~Veg =1V
/ o
TJ- =25"C
_IC
(mA)
l
typ
102
" )
1
1
10 1
Vi
AL
0,25 05 075 1 1,25
=Vge (V)

Fig.5 Typical values collector current as a function of base-emitter voltage.
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Silicon planar epitaxial transistor

BCP69

7272771

typ. values
T;=25 °%
400 .
e 5
—VeEsat _xﬂj
(mV)
300
’ 20
5
P
200 A/
/
1/
874
/I
100 4
N/
/ ¥/
o
0 ! 2 ~pgia) 3

Fig.6 Collector-emitter saturation voltage
as a function of collector current.

7272768

15 typ.values
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P
0,5
0
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Fig.7 Base-emitter saturation voltage
as a function of collector current.
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BCV26

BCV46
SILICON PLANAR DARLINGTON TRANSISTOR
P-N-P silicon planar darlington transistor in a plastic SOT23 envelope.
N-P-N complement is BCV27/47.
QUICK REFERENCE DATA
BCV26 BCV46

Collector-emitter voltage (open base) —VCEQ max. 30 60 V
Collector-base voltage (open emitter) —-VgcBo max. 40 80 V
Collector current -lc max. 300 500 mA
DC current gain

—lg=1mA; -Vcg =56V heg > 4000 2 000

—Ilc=10mA; -Vcg =5V hrg > 10 000 4 000

—lc=100 mA; —-Vcg =5V heg > 20 000 10 000
Junction temperature Tj max. 150 °C
Total power dissipation up to Tamp =25 °C Ptot max. 250 mW
Collector-emitter saturation voltage

—lc =100 mA; —Ig =0.1 mA —V (CEsat Max. 1.0 Vv
Transition frequency at f = 100 MHz

—lc=30mA; -Vcg =5V fr typ. 220 MHz
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT23 Marking code:
Pinning: BCV26 = FDp
1mnbmg. gg BCV46 = FEp

= base i >_.
- -~

B 0.090

N — <
075> 053 x| (El2@[E
0.60" //
b c / Lo l 1 _'_
dﬂ' . 0.1 ? ' !
w 10° [T max : 14 25
X \ 1.2 max
MBB023 e 100
=8 max *
\ f 3
1
: 0
*—n101x 30° 0-“8_0.1_’ B 72968851
max
TOP VIEW

\ (April 1991
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BCV26
BCV46

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

Collector current (peak value)

Base current

Total power dissipation up to Tamp = 25 °C*
Storage temperature

Junction temperature

THERMAL RESISTANCE
From junction to ambient*

CHARACTERISTICS
Tamb = 25 °C unless otherwise stated
Collector-base current
-Vego =30V
Emitter-base current
—VEg=10V
Collector-emitter break-down voltage
—lg=10mA
Collector-base breakdown voltage
Ic=10 uA
Emitter-base breakdown voltage
—lg =100 nA
DC current gain
—=lg=1mA; -Vcg=5V
—Ilc=10mA; -Vgg=5V
—Ilc=100mA; —-Vcg=5V
Collector-emitter saturation voltage
—Ilc =100 mA; —Ig = 0.1 mA
Base-emitter saturation voltage
—lc =100 mA; —Ig =0.1 mA
Transition frequency at f = 100 MHz
—lc=30mA; -Vgg =5V
Collector capacitance at f = 1 MHz
lIge=0;-Vcg=30V

-VCEO
—-VcBo
-VEBO
_|C
—lcm
_| B
Ptot

-lcBo
—-IEBO
—V(BR)CEO
-V(BR)CBO
—V(BR)EBO

hFE
hFE
hFe
—V(CEsat
—VBEsat
T

Ce

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

max.

max.

max.

max.

max.

min.

min.

min.

min.

min.

min.

max.

max.

typ.

typ.

* Mounted on a ceramic substrate of 8 mm x 10 mm x 0.7 mm.

BCV26 BCV46
30 60 V
40 80 V
10 10 V
300 500 mA
800 mA
100 mA
250 mW
—65 to +150 °C
150 “c
500 K/W
BCV26 BCV46
0.1 0.1 uA
0.1 0.1 uA
30 60 V
40 80 V
10 10 V
4000 2000
10 000 4 000
20 000 10 000
1.0 Vv
1.5 \%
220 MHz
35 pF
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BCV27

BCV47
SILICON PLANAR DARLINGTON TRANSISTOR
N-P-N silicon planar darlington transistor in a plastic SOT23 envelope.
P-N-P complement is BCV26/46.
QUICK REFERENCE DATA
BCV27 BCV47
Collector-emitter voltage (open base) VCEO max. 30 60 V
Collector-base voltage (open emitter) Vceo  max. 40 80 V
Collector current Ic max. 300 500 mA
DC current gain
Ic=1mA;Vgg=56V hrg > 4 000 2 000
Ic=10mA;Vcg=5V hrg > 10 000 4 000
Ic=100 mA;Vcg =5V hrg = 20 000 10 000
Junction temperature Tj max. 150 (¢
Total power dissipation up to Tamp =25 °C Ptot max. 250 mWw
Collector-emitter saturation voltage
Ic=100 mA; Ig =0.1 mA VCEsat Max. 1.0 \
Transition frequency at f = 100 MHz
Ic=30mA;Veg=5V fr typ. 220 MHz
MECHANICAL DATA Dimensions in mm
Fig. 150723 Marking code:
o BCV27 = FFp
Pinning: - BCV47 = FGp
1 = base 2.8 i
2 = emitter
3 = collector 8820 =
.090 i TP
{075, x (2 @alE]
A

&
\

; o
1=

max 2,
MBB024 e max max
| \ 400
. max
! f 3T
Il

«nlgx_’k’: 0"'8—(0).1_> ‘ E 7296885 .1

TOP VIEW

max
W (April 1991
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BCVv27
BCV47

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

Collector current (peak value)

Base current

Total power dissipation up to Tamp = 25 °C*

Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to ambient*

CHARACTERISTICS
Tamb = 25 °C unless otherwise stated
Collector-base current
Vego =30V
Emitter-base current
Veg=10V
Collector-emitter break-down voltage
Ic=10mA
Collector-base breakdown voltage
Ic=10 kA
Emitter-base breakdown voltage
Ig =100 nA
DC current gain
Ic=1mA;Vcg=5V
Ic=10mA;Vcg=5V
Ic=100mA; Vg =5V
Collector-emitter saturation voltage
Ic=100mA; g =0.1 mA
Base-emitter saturation voltage
Ic =100 mA; Ig =0.1 mA
Transition frequency at f = 100 MHz
Ic=30mA;Vcg=5V
Collector capacitance at f = 1 MHz
IE=0;Vcg=30V

* Mounted on a ceramic substrate of 8 mm x 10 mm x 0.7 mm.

VCcEO
VcBo
VEBO

IcBo
lEBO
V(BR)CEO
V(BR)CBO
V(BR)EBO

hFE
hFE
hFE
VCEsat

VBEsat

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

max.

max.

max.

max.

max.

min.

min.

min.

min.

min.

min.

max.

max.

typ.

typ.

BCVv27 [ BCV47
30 60 V
40 80 V
10 10 V
300 500 mA
800 mA
100 mA
250 mW
—65 to +150 *C
150 e
500 K/W
BCV27 BCV47
0.1 0.1 uA
0.1 0.1 pA
30 60 V
40 80 V
10 10 V
4000 2000
10 000 4 000
20 000 10 000
1.0 \Y
1.5 \Y
220 MHz
35 pF
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BCV28
BCV48
SMALL-SIGNAL DARLINGTON TRANSISTOR
PNP small-signal darlington transistors, housed in a microminiature envelope (SOT89).
NPN complementary types are BCV29/49.
QUICK REFERENCE DATA
BCVv28 BCV48
Collector-base voltage -VeBO max. 40 80 V
Collector-emitter voltage -VCeEOo max. 30 60 V
Emitter-base voltage -VEBO max. 10 10V
Collector current (DC) -Ic max. 500 500 mA
DC current gain
—lgc=1mA; -Vgg=5V hEE min. 4000 2000
—lg=10mA; -Vgg =5V hEg min. 10000 4000
—lg=100mA; -Vcg =5V hgrg min. 20000 10000
—lg=500mA; -Vcg =5V hgg min. 4000 2000
Total power dissipation
up to Tamp = 25 °C* Piot max. 1.0 W
Transition frequency at f = 100 MHz
—lg=30mA; -Vgg=5V fr typ. 220 MHz
MECHANICAL DATA Dimensions in mm
Fig.1 SOT89
L
e : u',z i {B]
Pinning 1,8
1 = emitter 1,4
2 = base
3 = collector T [
b c 26
't 4,25
e 3.75
TR1 l
TR2 Y
(-

BOTTOM VIEW

* Mounted on a ceramic substrate; area = 2.5 cm?; thickness = 0.7 mm.

7269230.6

w (April 1991
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BCV28
BCV48

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

BCVv28

Collector-base voltage -VeBo max. 80 Vv
Collector-emitter voltage -VcEO max. 30 60 V
Emitter-base voltage -VEBO max. 10 10V
Collector current (DC) —lc max. 500 500 mA
Total power dissipation

up to Tamp = 26 °C* Piot max. 1.0 w
Storage temperature range Tstg —65to+ 150 ©C
Junction temperature Tj max. 150 ocC
THERMAL RESISTANCE
From junction to ambient* Rthj-a = 125 K/W

CHARACTERISTICS
Tamb = 25 ©C unless otherwise specified

BCVv28 BCV48

Collector-emitter breakdown voltage

—lg=10mA —V(BR)CES min. 30 60 V
Collector-base breakdown voltage

—lgc=10pA —V(BR)CBO min. 40 80 V
Emitter-base breakdown voltage

—lg=0.1 pA —V(BR)EBO min, 10 10V
Emitter-base cut-off current

—VBg=4V;Ic=0 —lEBO max. 0.1 0.1 uA
Collector-base cut-off current

—Veg=30/60 V;Ig =0 —lcBo max. 0.1 0.1 pA
DC current gain

—lg=1mA; -Vgg=5V hEE min. 4000 2000

—lg=10mA; -Vgg=5V hFE min. 10000 4000

—lg=100mA; —-Vcg=5V hge min. 20000 10000

—lc=500mA; —-Veg =5V hre min. 4000 2000
Collector-emitter saturation voltage

—lg=100mA; -Ig=0.1 mA —VCEsat max. 1.0 \
Base-emitter saturation voltage

—lg=100 mA; —Ig = 0.1 mA —VRBEsat max. 1.5 \
Transition frequency at f = 100 MHz

—lg=30mA; -Veg=5V fr typ. 220 MHz
Output capacitance

-Veg=30V;Ig=0 Cob typ. 3.6 pF

* Mounted on a ceramic substrate; area = 2.5 cm?; thickness = 0.7 mm.
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BCV29
BCV49

SMALL-SIGNAL DARLINGTON TRANSISTOR

NPN small-signal darlington transistors, housed in a microminiature envelope (SO89).
PNP complementary types are BCV28/48.

QUICK REFERENCE DATA

BCV29 | BCV49

Collector-base voltage VeBO max. 40 80 V
Collector-emitter voltage VCEO max. 30 60 V
Emitter-base voltage VEBO max. 10 10 V
Collector current (DC) Ic max. 500 500 mA
DC current gain

lc=1mA;Vgg=5V hrg min. 4000 2000

Ic=10mA;Vcg=5V hEE min. 10000 4000

Ic=100 mA;Vcg =5V hgg min. 20000 10000

Ilc=500mA; V=5V hrg min. 4000 2000
Total power dissipation

up to Tymp = 26 °C* Piot max. 1.0 w
Transition frequency at f = 100 MHz

lc=30mA;Veg=5V It typ. 220 MHz
MECHANICAL DATA Dimensions in mm
Fig.1 SOT89. 46

- e L% —*E|

Pinning 1.8
1 =emitter 1.4
2 = base

3 = collector

gl

NN
~o
w

7269230.6

<—--»

BOTTOM VIEW

* Mounted on a ceramic substrate; area = 2.5 cm? ; thickness = 0.7 mm.
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BCV29
BCV49

RATINGS

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

Collector-base voltage VeBO
Collector-emitter voltage VCEO
Emitter-base voltage VEBO
Collector current (DC) Ic
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

Ic=10mA V(BR)CES
Collector-base breakdown voltage

Ic=10uA V(BR)CBO
Emitter-base breakdown voltage

Ig=0.1pA V(BR)EBO
Emitter-base cut-off current

VBe=4V;Ic=0 lEBO
Collector-base cut-off current

Vcg=30/60 V;Ig =0 IcBO
DC current gain

Ic=1mA;Vgg=5V hrg

Ic=10mA;Vcg=5V hrg

Ic=100mA; V=5V hrFg

Ic=500mA; Vcg=5V hre
Collector-emitter saturation voltage

Ic=100mA;Ig =0.1 mA VCEsat
Base-emitter saturation voltage

Ic=100mA; g =0.1T mA VBEsat
Transition frequency at f = 100 MHz

Ic=30mA;Veg=5V fr
Output capacitance

Veg=30V;Ig=0 Cob

* Mounted on a ceramic substrate; area = 2.5 cm?; thickness = 0.7 mm.

max.
max.
max.
max.

min.

min.

min.

max.

max.

min.

min.

min.

max.

max.

typ.

typ.

BCV29
40
30
10
500

BCV49
80 V
60 V
10 V
500 mA

1.0 w

—65to+ 1560 ©C

BCV29

30

40

10

0.1

0.1

4000
10000
20000

4000

1.0

1.5

150 oc

125 K/W

BCV49

60 V
80 V
10 V
0.1 uA
0.1 pA

2000
4000
10000
2000

1.0 vV

1.5V

220 MHz

3.5 pF
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BCV61; 61A
BCV61B; 61C

max

SILICON PLANAR EPITAXIAL TRANSISTOR

Double n-p-n transistor, in SOT-143 plastic envelope, designed for use in applications where the working
point must be independent of temperature.

Owing to application of two similar crystals of one slice this device has a good thermal coupling and
VBE matching. Special interconnection of the two transistor crystals allows the device to be used as a
current mirror and the separated emitter leads allow connection to different sources.

A similar device in p-n-p configuration is the BCV62.

QUICK REFERENCE DATA

Collector-emitter voltage (open base)

regarding transistor T1

Collector-base voltage (open emitter)

regarding transistor T1

Collector current
d.c.

peak

Total power dissipation up to Tamp = 25 °C

Junction temperature

VCEO

VcBo

lcm
Ptot

max. 30 V

max. 30 V

max. 100 mA
max. 200 mA
max. 250 mWw
max. 150 °C

MECHANICAL DATA
Fig. 1 SOT-143.

0,150
0,090

//\

e Ll
max 30°
max

See also Sol/dering recommendations.

Dimensions in mm

Marking code:

[a] =lo2®]al8] gover =1wp

e 3+

1,4 25

1,2 max

= i
y ozl

i A e
088_3, 0,&8_81 #{016p|ale]
I.;_q i TOP VIEW
7285014.6

BCV61A= 1Jp
BCV61B = 1Kp
BCVB1C=1Lp

7287629
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BCV61; 61A
BCV61B; 61C

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-emitter voltage (open base)

regarding transistor T1 VCEO max. 30 V
Collector-base voltage (open emitter)

regarding transistor T1 VcBo max. 30 V
Base current (transistor T1)

peak value IBM1 max. 200 mA
Emitter-base voltage VERBS max. 6V
Collector current

d.c. Ic max. 100 mA

peak Icm max. 200 mA

Total power dissipation up to Tamp = 25 °C
when mounted on a ceramic substrate of

8 mm x 10 mm x 0,7 mm Ptot max. 250 mwW
Junction temperature Tj max. 150 ©C
Storage temperature Tstg —65 to +150 °C

THERMAL RESISTANCE

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

from junction to ambient Rth j-a = 500 K/W
CHARACTERISTICS
Tj = 25 OC unless otherwise specified
Transistor T1
Collector cut-off current
IE=0;Vce=30V | < 15 nA
IE=0;Vce=30V;Tj=1500C CBO < 5 uA
Base-emitter voltage
typ. 660 mV*
=2 M VgE=BY VBE " 58010700 mv*
Ic=10mA;VCg=5V VBE & 770 mVv*
Saturation voltages
typ. 90 mV
Ic=10mA;Ig =05 mA VCEsat <Vp 5
VBEsat typ. 700 mV**
typ. 200 mV
Ic=100mA; Ig =5 mA VCEsat b 860 m
VBEsat typ. 900 mV**

*  Decreasing 2 mV/OC with increasing temperature.

** Decreasing 1,7 mV/OC with increasing temperature.
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Silicon planar epitaxial transistor

BCV61; 61A

BCVe61B; 61C
Transition frequency at f = 35 MHz
Ic=10mA;VCcg=5V fr typ. 300 MHz
Collectdr capacitance at f = 1 MHz
IE=ig=0;Vcg=10V Cc typ. 25 pF
Noise figure at Rg = 2 kQ2
Ic =200 uA; Vg =5V F typ. 2 dB
f=1kHz; B =200 Hz < 10 dB
D.C. current gain
Ic=100 uA; VCE=5V hFE > 100
Ic=2mA;Vge=5V hFE 110 to 800
Input impedance
Ic=2mA;Vce=5V;f=1kHz hie typ. 5 k&
Reverse voltage transfer ratio
Ic=2mA;Vcg=5V;f=1kHz hre typ. 2x10*
Small signal current gain
Ic=2mA;VCg=5V; f=1kHz hfe 100 to 900
Qutput admittance
Ic=2mA;Vcg=5V; f=1kHz hoe typ. 30 uS
Transistor T2
Base-emitter forward voltage
g =250 mA < 18 V
Ig = 10 A VBES > 400 mV
Matching of transistor T1 and transistor T2
atlgg=05mAand VCg1=5V
Tamb= 25°C Ic1/ic2 0,7t01,3
Tampb = 150 ©C Ic1/lc2 0,7t0 1,3
Thermal coupling of transistor T1 and Transistor T2*
T1:Vgg=56V
Maximum current for thermal
stability of Ig1 IE2 typ. 5 mA
D.C. current gain min. 110
Ic=2mA;Vcg=5V BCV61A hFE
max. 220
min. 200
BCV61B hrg
max. 450
min. 420
BCV61C hEg
max. 800

* Without emitter resistor and device mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm.

(See Fig. 2)

April 1991

337



BCV61; 61A
BCV61B; 61C

VeET e @ | g = constant

72914621

Fig. 2 Test circuit current matching.

Note: Voltage drop at contacts: Vo < % UT 216 mV.

30 7291829.1
max
\Y
CE1
v) /2=
1mA
20 /
//
5mA
10 = )//
/10mA
=
‘,/5%50mA
=
0
01 1 10 Rg () 100

Fig. 3 Characteristic for determination of max. Vg1 at specified Rg range with |g2 as parameter

under condition of :C—1 =1,3 (see Fig. 4).
E2

7297370

Fig. 4 BCV61 with emitter resistors.
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A

BCVEZ; 62A
BCV62B; 62C

SILICON PLANAR EPITAXIAL TRANSISTOR

Double p-n-p transistor, in SOT-143 plastic envelope, designed for use in applications where the
working point must be independent of temperature.

Owing to application of two similar crystals of one slice this device has a good thermal coupling and
VBE matching. Special interconnection of the two transistor crystals allows the device to be used as a
current mirror and the separated emitter leads allow connection to different sources.

A similar device in n-p-n configuration is the BCV61.

QUICK REFERENCE DATA

Collector-emitter voltage (open base)

regarding transistor T1 -VcEo
Collector-base voltage (open emitter)

regarding transistor T1 -VcBO
Collector current

d.c. —l¢

peak —lem
Total power dissipation up to Tgmp =25 °C Piot
Junction temperature Tj

max

max.

max.
max.
max.
max.

30 V

30V

100 mA
200 mA
250 mW
150 °C

MECHANICAL DATA
Fig. 1 SOT-143.

0,150

~0.090

//\

] e, O
r%%:( max
J£\~\ ____,jl 10°
i \ § max
11 |
~“max " 30°
max

3,0
2,8
T @ (EheklE
A 3!
s 4
' ' 1,L‘. 2'5
1,2 max
i
1 2]

—~ | | [B@lale]

0
0gs_Q, 0480,
| 17—
7285014.6

TOP VIEW

See also Sol/dering recommendations.

Dimensions in mm

Marking code:

BCV62 : 3Mp
BCV62A: 3Jp
BCV62B: 3Kp
BCV62C: 3Lp

7287628
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BCV62; 62A
BCV62B; 62C

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-emitter voltage (open base)

regarding transistor T1 -VCcEO max. 30 V
Collector-base voltage (open emitter)

regarding transistor T1 -VeBO max. 30 V
Base current (transistor T1)

peak value —Igm1 max. 200 mA
Emitter-base voltage —VEBS max. 6V
Collector current

d.c. —l¢ max. 100 mA

peak —lcm max. 200 mA

Total power dissipation up to Tamp = 25 oC
when mounted on a ceramic substrate of

8 mm x 10 mm x 0,7 mm Piot max. 250 mW
Junction temperature T max. 150 ©C
Storage temperature Tstq —65to +150 °C

THERMAL RESISTANCE

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

from junction to ambient Rth j-a = 500 K/W

CHARACTERISTICS
Tj=25 OC unless otherwise specified

Transistor T1
Collector cut-off current

—lg=0;-Vcg=30V | % 15 nA
—lg=0;-Vcg=30V;Tj=1500°C GRe < 5 uA
Base-emitter voltage
= " = typ. 650 mV*
=g mi=gE == ~VBE 7600 t0 780 mv*
—lg=10mA; -Vgg =5V —VBE < 820 mVv*
Saturation voltages
—Ic=10mA; —Ig = 0,5 mA =
—VBEsat typ. 700 mV**
- . = typ. 250 mV
~lg =100 mA; —Ig =5 mA ~VeEsat ¢ e i
—VBEsat typ. 850 mv**

* Decreasing 2 mV/OC with increasing temperature.
** Decreasing 1,7 mV/O9C with increasing temperature.
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Silicon planar epitaxial transistor BCV62, 62A

BCV62B; 62C
Transition frequency at f = 35 MHz
—lgc=10mA; -Vgg =5V T typ. 150 MHz
Collector capacitance at f = 1 MHz
Ig=ig=0;-Vcp=10V Ce typ. 45 pF
Noise figure at Rg = 2 kQ
—lg=200uA; =Vcg=5V E typ. 2 dB
f=1kHz; B=200 Hz < 10 dB
D.C. current gain
—lg=100uA; Vg =5V hrg > 100
—-lg=2mA; -Vgg=5V hrg 100 to 800
Input impedance
=lgc=2mA;—Veg=5V;f=1kHz hie typ. 3 kQ
Reverse voltage transfer ratio
—lc=2mA; -Vcg=5V;f=1kHz hre typ. 3x10*
Small signal current gain
—lc=2mA; -Vgeg=5V;f=1kHz hfe 100 to 900
Output admittance
—lg=2mA; -Vcg=5V;f=1kHz hoe typ. 50 wS
Transistor T2
Base-emitter forward voltage
—lg =250 mA _v < 15V
—Ig= 10uA BES > 400 mv
Matching of transistor T1 and transistor T2
atlgp=0,5mAand Vg1 =5V
Tamb =25°C Ic1/lc2 0,71t0'1,3
Tamp = 150 °C Ic1/lc2 0,7t01,3
Thermal coupling of transistor T1 and transistor T2*
T1:-VCg=5V
Maximum current for thermal
stability of —IC 1E2 typ. 5 mA
D.C. current gain min, 125
—|C=2mA;—VCE =5V BCV62A hFg
max. 250
min. 220
BCV62B heg
max. 475
min. 420
BCV62C hFg
max. 800

* Without emitter resistor and device mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm.

(see Fig. 2)
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BCV62; 62A
BCV62B; 62C

=N ) | g = constant
ce1 (@) O 'E2

72914631

Fig. 2 Test circuit current matching.

Note: Voltage drop at contacts: Voo < % UT 216 mV.

30 7291828.1
max
-V ,
CE1
(V) ,/|E2 =il
1TmA
20 //
//
/]
B SlmA
1 A 10mA
L_—TT /
A E 50mA
__-;/”
0,1 1 10 Rg (2) 100

Fig. 3 Characteristic for determination of max. Vcg1 at specified RE range with |g2 as parameter

under condition of I_c_1 =1,3 (see Fig. 4).

g2

% K
-VcE1 @ .- @'Ez'mnnant
3

7297371

Fig. 4 BCV62 with emitter resistors.
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BCV63
BCV63B

SILICON PLANAR TRANSISTOR

Double N-P-N transistor in a plastic SOT-143 envelope. Intended for Schmitt-trigger applications.

P-N-P complement is the BCV64.

QUICK REFERENCE DATA

transistor T1 l T2

Collector-emitter voltage (open base) VCEO  max. 30 6V
Collector-base voltage (open emitter) VcBo — max. 30 6V
Collector current Ic max. 100 mA
Junction temperature T max. 150 oC
Total power dissipation up to

Tampb =25 °C Ptot max. 250 mW
Collector-emitter saturation voltage

Ic=10mA; Ig=0,5mA VCEsat max. 300 mV
Small signal current gain hte 100 to 900
Transition frequency at f = 35 MHz

Ic=10mA; VCg=5V fr typ. 200 — MHz

MECHANICAL DATA

Dimensions in mm

Marking code

Fig. 1 SOT-143. BCV63: D95
1.0 BCV63B : D96
0,150 28
0,090
) -— —_—
VA L A =lo2®@]a]8]
A 3 ‘i’
ot xond
. e 01 | i !

10 max 1,4 2,5

mf" 1,2 max

. | X100 {

i \ j max _q 5 ;

1 2
14 ~ | 1 ’ | [&] [a]8] "
R e BT — O« — g $0‘1® A e
il -8 088_p1 0484
!*;_.I
7285014.6 # 4
TOP VIEW
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BCVe63
BCV63B

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.)

Collector current (peak value)

Total power dissipation up to
Tamb =25 oCc*

Storage temperature
Junction temperature

THERMAL RESISTANCE
From junction to ambient*

CHARACTERISTICS
Tamb = 25 ©C unless otherwise stated

Collector cut-off current
IE=0;Vcgo =30V
Ie=0;Vcgo =30V
Tj=1500°C

Saturation voltage* *
Ic=10mA; Ig =05 mA

Ic =100 mA; Ig =5 mA

Base-emitter voltage 4
Ic=2mA; VCE=5V

Ic=10mA;Vcg=5V
Ic=2mA; Vcg =700 mV
Collector capacitance at f = 1 MHz
IE=ie=0;VCE=10V
Transition frequency at f = 35 MHz
Ic=10mA;VCcg=5V

*

transistor T | T2
VCEQ  max. 30 6V
VcBO ~ max. 30 6V
VEBO max. 6 \Y
Ic max. 100 mA
Icm max 200 mA
Ptot max. 250 mW
Ts —65 to +150 °C
T max. 150 oC
Rthja max. 500 K/W
transistor T T2
IcBO max. 15 15 nA
IcBO max. 5 5 uA
VCEsat typ. 75 75 mV
VCEsat Mmax. 300 300 mV
VBEsat typ. 700 700 mV
VCEsat typ. 250 250 mV
VCEsat mMax. 650 - mV
VBE min. 600 - mV
VBE typ. 650 - mV
VBE max. 750 = mV
VBE max. 820 — mV
VBE typ. 700 mV
Ce typ. 4 — pF
fT typ. 200 — MHz

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

** VBEsat decreases by approx 1,7 mV/K with increasing temperature.
A _VRE decreases by about 2 mV/K with increasing temperature.
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Silicon planar transistor BCV63
BCV63B

Small signal current gain at f = 1 kHz

Ic=2mA; T1:VCg=56V

T2 :Vgg =700 mV hfe 100 to 900
Transistor 1

. BCV63 BCV63B
D.C. current gain T o o
Ic=2mA;VCcg=5V min. 110 200
hFE
max. 800 450

Transistor 2 |
D.C. current gain

Ic=2mA; Vcg =700 mV Group selection will be done on T1. Due to matched
crystals hpg values for T2 are the same as T1.

7295463.1
IVi

Fig. 2 Schmitt-trigger application.
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BCV64
BCV64B

SILICON PLANAR TRANSISTOR

Double P-N-P transistor in a plastic SOT-143 envelope. Intended for Schmitt-trigger applications.
N-P-N complement is the BCV63.

QUICK REFERENCE DATA

transistor T ! 2
Collector-emitter voltage (open base) -VCEQ max. 30 6V
Collector-base voltage (open emitter) —-VcBO max. 30 6V
Collector current —lIg max. 100 mA
Junction temperature Tj max. 150 oC
Total power dissipation up to
Tamb =25°C Ptot max. 250 mW
Collector-emitter saturation voltage
—lc=10mA; —-Ig =05 mA —V(CEsat Mmax. 300 mV
Small signal current gain hfe 100 to 900
Transition frequency at f = 35 MHz
—lc=10mA; -Vgcg=5V fT typ. 200 — MHz
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-143. BCV64 : C95
3.0 BCV64B : C96
0,150 2’3 B
0,090
I~ — 0 @ (Eb@kE
i 3|
(-] —| |-— 0:1 : ! T
n11%x max 1,425
1,2 max
S __/\ 10° ‘
« f max
\ 1 2| ] 2 !
\/ ‘ _.l | TR1
o — o | e Bl@ale]
max 88 _ 0,1 048_ 0,1 bl
| 1.7]—
7285014.6 3 4
TOP VIEW
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BCV64
BCV64B

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.)

Collector current (peak value)

Total power dissipation up to
Tamb =25 OC*

Storage temperature

Junction temperature

THERMAL RESISTANCE
From junction to ambient™

CHARACTERISTICS
Tamb = 25 ©C unless otherwise stated

Collector cut-off current
—lg=0;-VcBo =30V
—lg=0;-Vcgp =30V
Tj=1500C

Saturation voltage* *
—lc=10mA; -Ig=0,5 mA

—Ic =100 mA; —Ig =5 mA

Base-emitter voltage 4
—-lc=2mA;-VCcg=5V
—lc=10mA; =VCcg =5V
—lg=2mA; -Vcg =700 mV

Collector capacitance at f = 1 MHz
—lg=ieg=0;-VCg=10V

Transition frequency at f = 35 MHz
—-lgc=10mA; -VCg =5V

transistor Tl | T2
~VCEQ max. 30 6 V
-VcBO max. 30 6V
—VEBQO max. 6 6 V
=G max. 6 mA
—lcm max. 200 mA
Ptot max. 250 mw
Ts —65 to +150 OC
Tj max. 150 oC
Rthja max. 500 K/W
transistor T1 T2
—IcBO max. 15 15 nA
—lceo max. 5 5 uA
—VCEsat typ. 75 75 mV
—V(CEsat max. 300 300 mV
‘_VBEsat typ. 700 700 mV
—V(CEsat typ. 250 250 mV
—V(CEsat max. 650 — mV
~VBEsat typ. 850 - mV
= typ. 650 - mV
VBE 600/750 - mv
—VBE max. 820 — mV
—VBE typ. 700 mV
Ce typ. 4 — pF
fT typ. 200 — MHz

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

** VBEsat decreases by approx 1,7 mV/K with increasing temperature.

A —VBE decreases by about 2 mV/K with increasing temperature.
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Silicon planar transistors

Small signal current gain at f = 1 kHz
—-lc=2mA;T1: -Vgcg=5V
T2: —VCcE =700 mV

Transistor 1
D.C. current gain
~lgc=2mA; -Vcg=5V

Transistor 2

D.C. current gain
—lg=2mA; -Vcg =700 mV

BCVe4
BCV64B
he 100 to 900
BCV64 BCV64B
min. 110 220
hFE
max. 800 475

{
|

Group selection will be done on T1. Due to matched
crystals hpg values for T2 are the same as T1.

7295464.1
Ivi 546

Fig. 2 Schmitt-trigger application.
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BCV65
BCV65B

SILICON PLANAR TRANSISTORS

A matched pair of P-N-P and N-P-N crystal, based on the BC557 and BC547, in a microminiature
SOT-143 envelope.

Complementary crystals give advantages in P.C.B. layout using S.M.D. technology.

QUICK REFERENCE DATA

Collector-emitter voltage (open base) VCEO max. 30 V
Collector-base voltage (open emitter) VeBO max. 30 V
Collector current (DC) Ic max. 100 mA
Collector current (peak value) Icm max. 200 mA
Total power dissipation up to Tamp = 25 °C Ptot max. 250 mW
Junction temperature T max. 150 °C
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-143. gﬂézll(égg cogg
: P
BCV65B: 98p
0,150 o (8]
) 28
0,090 E
I~ B g (EekE
v & 3|
T T 1
10° Rl ‘ | 1TA
max ; 25
o 1,2 max
Ty _/\ 10° — *'
‘ f max ] 2 4
1 2

1 '

v I
R IR U O )

0
max 0,88_01 0,&8_01 3

I_.i

TOP VIEW

7285014.6
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BCV65
BCV65B

RATINGS

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

Per transistor:

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

Collector current (DC)
Collector current (peak value)

Total power dissipation (per device)

up to Tamp =25 °C
Storage temperature
Junction temperature

THERMAL RESISTANCE
From junction to ambient*

CHARACTERISTICS
Per transistor:

Tj=25 OC unless otherwise stated

Collector cut-off current
lg=0;Veg=30V
lg=0;Vcg=30V
Tj=150 oG

Base-emitter voltage™**
lc=2mA;Vcg=5V
Ilc=10mA;Vcg=5V

Saturation voltage®
Ic=10mA;Ig=05mA

Ic=100mA;Ig =5mA

D.C. current gain
lc=2mA; V=5V

*

* ¥

VBEsat decreases by approx. 1,7 mV/K with increasing temperature.

VcEO
VcBo

IcBO

IcBO

VBE
VBE

VCEsat
VBEsat

VCEsat
VBEsat

hFE
hre

max.
max.
max.

max.

max.

max.

max.

max.

max.

typ.

max.

typ.

max.

typ.
typ.

max.

typ.

min.

Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm.
—VBE decreases by about 2 mV/K with increasing temperature.

30
30
100
200

250
—65 to + 150
150

500

15

5

650
580 to 750
820

90
300
700

250
650
900

BCVes |

\%
\%
mA
mA

mW
oC
oC

K/W

nA

uA

mV
mV
mV

mV
mV
mV

mV
mV
mV

BCV65B

75
800

200
475
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BCV71
BCV72

SILICON PLANAR EPITAXIAL TRANSISTORS

N-P-N transistors, in a microminiature plastic envelope, intended for low level general purpose appli-
cations in thick and thin-film circuits.

QUICK REFERENCE DATA

BCV71 l BCV72

D:C. c_urrent gain at_Tj =250C = 110 200
lc=2mA;Vcg=5V heg < 220 450
Collector-base voltage (open emitter) Vcgo ~ max. 80 Vv
Collector-emitter voltage (open base) Vceo  max. 60 \"
Collector current (peak value) Iem max. 200 mA
Total power dissipation up to T4mp =25 °C Ptot max. 250 mW
Junction temperature Tj max. 150 oC
Transition frequency at f = 35 MHz
Ic=10mA;Vcg=5V fr typ. 300 MHz
Noise figure at Rg = 2 k{2
Ic =200 uA;Veg=5V;
f=1kHz; B=200 Hz F < 10 dB
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. 3.0 BCV71=K7p
2.8 BCV72 = K8p
—{8]
Pinning: 0.150 -—— —
1 = base \9.090 i @ i
2 = emitter = 075, e - A E 02@
0.60
3 = collector
Y HERRn
c /q —— T
o ||« 0.1 ' '
10 max 1.4 25
b mfx 1.2 max
g /\ 10° {
* ’ max ]
MBBO12 e 31
<—rvzi:‘llx—> 30° 0-‘*9_8_1_' J 01™ B 72968851
max
TOP VIEW

Reverse pinning types are available on request.
See also Soldering recommendations.
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BCVT1
BCV72

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.)

Collector current (peak value)

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
lg=0;Vecg=20V
lg=0;Vcp=20 V;Tj =100 °C

Base emitter voltage
Ic=2mA;Vgg=5V

Saturation voltages
Ic=10mA;Ig=05mA

Ic=50mA;Ig=25mA

D.C. current gain

Ic=10upA;Vcg=5V hEg

Ic=2mA;Vgcg=5V heg
Collector capacitance at f = 1 MHz

lg=1g=0;Vecg=10V Ce
Transition frequency at f = 35 MHz

Ic=10mA; Vcg=5V b

Noise figure at Rg = 2 k{2
Ic=200 uA; V=5V
f=1kHz; B=200 Hz F

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

VcBo

VCEO
VEBO
Ic
Icm
Ptot
Tstg

Tj

Rthj-a

IcBO
IcBO

VBE

VCEsat

VBEsat
VCEsat
VBEsat

max. 80 V
max. 60 V
max. 5V
max. 100 mA
max. 200 mA
max. 250 mW
—65 to + 150 °C
max. 150 °C
= 500 K/W
< 100 nA
< 10 pA
550 to 700 mV
typ. 120 mV
< 250 mV
typ. 750 mV
typ. 210 mV
typ. 850 mV

BCV71 | BCV72

typ.

NV

typ.

typ.

90 150
110 200
220 450

25
300
10

pF

MHz

dB
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BCW29
BCW30

SILICON PLANAR EPITAXIAL TRANSISTORS

P-N-P transistors, in a microminiature plastic envelope, intended for low level general purpose appli-
cations in thick and thin-film circuits.

QUICK REFERENCE DATA

BCW29 ‘ BCW30

D.C. current gain at Tj=25 o¢

we 2 2| B
Collector-base voltage (open emitter) —-VcBo max. 32 \
Collector-emitter voltage (open base) —VeEQ max. 32 \
Collector current (peak value) —lcm max. 200 mA
Total power dissipation up to Tamp = 25 °C Piot max. 250 mW
Junction temperature TJ- max. 150 oC

Transition frequency at f = 35 MHz

—lc=10mA; -Vgg=5V fr typ. 150 MHz
Noise figure at Rg = 2 k&2

—lc =200 uA; =Vcg =5V;

f=1kHz; B=200 Hz F < 10 dB
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. 30 BCW29 =C1p
y BCW30 = C2p
Pinning:
1= base gég% :
2 = emitter 075, _ %, = =
3 = collector 1 0.60 “//\ [a] [=[o2@[a]8]
/ e 01y
. as ;
10° N | 1L 2.5
b fEx \ ' 1.2 max
10°
=t max :
MBBO18 e A 4 3 —H
“A&}{’}j{ 0.48 _8.1—" ' ﬂmg 7296885.1

max

Reverse pinning types are available on request. TOP VIEW

See also Soldering recommendations.
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BCW29
BCW30

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC134)

Collector-base voltage (open emitter)

Collector-emitter voltage (Vgg = 0)

Collector-emitter voltage (open base)
—lc=2mA

Emitter-base voltage (open collector)

Collector current (d.c.)

Collector current (peak value)

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
lIg=0;—Vcg =32V
lg=0;-Vcp=32V;T;=1000°C

Base-emitter voltage
—lc=2mA; -NVcg=5V

Saturation voltages

—lc=10mA; —Ig=0,5 mA

—lc=50mA; —-Ig =25 mA

-VcBO
—VCES

—-VCEO
-VEBO
__|C
—lcm
Ptot

Tstg

Tj

Rth j-a

—-IcBo
—lco

-VBE

—VCEsat

—VBEsat

—VCEsat
—VBEsat

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

max.

max.

max.
max.
max.
max.

max.

max.

VAWAN

typ.

typ.

typ.
typ.

32V
32V

32V
5V
100 mA
200 mA
250 mW

—65 to +150 °C
150 ©C

500 K/W

100 nA
10 nA

600 to 750 mV

80 mV
300 mV

720 mV

150 mV
810 mV
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Silicon planar epitaxial transistors

BCW29

BCW30
BCW29 BCW30
D.C. current gain '
—lc=10pA; =Veg=5V hgg typ. 90 150
_ LER > 120 215
—lg= 2mA; -Vcg=5V hEg < 260 500
Collector-capacitance at f = 1 MHz e
IE=1g=0;-Vcg=10V Be typ. 45 pF
Transition frequency at f = 35 MHz
—lg=10mA; -Vgg=5V fr typ. 150 MHz
Noise figure at Rg = 2 k2
—lg =200 uA; —Vcg =5V
f=1kHz; B =200 Hz F < 10 dB
726803 7268034
" RS ]
L1 T;=25°C I NEER
J _—‘B=70\" - Tj =25°C |
=I¢ =T
(mA) (mA)
Sacaasses s
10 B 100 o
I [ 2 ,4‘\-%;
[1V.4
pad
| D,QQ/
~T |
30 I —
bt A 20014
Y -~
7
5 20 50 {2 200
-~
!
4
/ 10 100
L=t
0 0
0 1 =Vee(V) 2 0 -Vee(V) 20
Fig. 2 Fig. 3
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BCW29

BCW30
7268035-_2-
300 T T T 1110
L T T -
typical values BCW 30 ——'/
h -Vcg =5V —
Fe T = 25°C e Y
N
/
v
200
7
e
BCW29 < il
]
—
et
100 .y
. 2
10-2 107 L = Tetalieee S
Fig. 4
hoo 7268036
'VCEsat -
Vecs =L -9
Lg ¢
Tj=25°C
300
/
f/
/
200 /
) y,
//
/
%
100 e
S - typ -
0 =4
10 1 = Solmil i
Fig. 5
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Silicon planar epitaxial transistors BCW29

BCW30
900 7268038
-VBEsat Y ]
(mV) 2=
Te 20 »
i T;=25°C
800 ! L/
/]
//
P
v
70Q typ -
/
el
600 -
500
107 1 10 -Ic(mA) 102
Fig. 6
200 7268048 1
-VCE=SV
Tj =25°C
fq f=35MHz
(MHz) el q
N
typA
A
100
4
A
P
e
L—
9 2
107! 1 10 -Ic(mA) 10
Fig. 7
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BCW29

BCW30
7Z268043.1P
120
(mA)
80
" II
0
0 500 1000
— Vgg (mV)
Fig. 8Vce=5V;Tj=25 OC; typical values.
- !716803 .1 102 — 7268040
[ 1] ~Veg=20V
20 Ig=I.=0 ~Icso
f=1 Ml;iz (nA)
Ce Tj=25"C
(pF) 10
15 /
typ
1
10
/
107
5 o 7
e 7
/
0 10—2 -
0 10 20 -V¢gl(V) 30 0 50 100 T;(°C) 150
Fig. 9 Fig. 10
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BCW31
BCwW32
BCW33

SILICON PLANAR EPITAXIAL TRANSISTORS

N-P-N transistors in a microminiature plastic envelope. They are intended for low level general purpose

applications in thick and thin-film circuits.

QUICK REFERENCE DATA

D.C. current gain at T; = 25 0C
Ic=2mA;Vcg=5V

Collector-base voltage (open emitter)

Collector-emitter voltage (open base)

Collector current (peak value)

Total power dissipation up to
Tamb=25°C

Junction temperature

Transition frequency at f = 35 MHz
Ic=2mA;Veg=5V

Noise figure at Rg = 2 k2
Ic =200 uA; Vg =5V;
f=1kHz; B=200 Hz

>
hre z
Vceo max.
VcEOo max.
lcm max.
Ptot max.
Tj max.
fr typ.
F <

Bcw31 | BCcw32 | Bcw33

110 [ 200 ‘ 420

220 450 800
32 v
32 v
200 mA
250 mwW
150 oc
300 MHz
10 dB

MECHANICAL DATA

Fig. 1 SOT-23.
Pinning:
; = base 0.150
= emitter 0.090
3 = collector 5 8763 <—\7/\
.Y
o lle 04
b kg
f_ L\ 100
MBBO12 e ‘ f .
ey | [
max  30°
max

Reverse pinning types are available on request.

See also So/dering recommendations.

Dimensions in mm

Marking code

o BCW31=D1p
;B BCW32 = D2p
BCW33 = D3p
=~ =] = a  EL2@alE]
! lo | 1 !
e L
14 25
1.2 max
'
30
L.
Oﬁﬁ_gj_’ E 7296885 .1
TOP VIEW

| Cpril 1991
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BCW31

BCW32
BCW33
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC134)
Collector-base voltage (open emitter) VecBO max. 32 V
Collector-emitter voltage (open base)

Ic=2mA VCEO max. 32V
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 Piot max. 250 mWw
Storage temperature Tstg —65 to +150 ©C
Junction temperature Tj max. 150 °C

THERMAL RESISTANCE
From junction to ambient* Rthj-a = 500 K/W

CHARACTERISTICS
Tj = 25 OC unless otherwise specified

Collector cut-off current

lg=0;Vcg=32V IcBO < 100 nA
Ig=0; Ve =32 V; Tj =100 °C lcBO = 10 A
Base-emitter voltage
Ic=2mA;Vcg=5bV VBE 550 to 700 mV
Saturation voltages 120 mV
typ. m
Ic 10 mA; | 0,5 mA i » ol
mA; Ig=0,56m
c B VBEsat typ. 750 mV
= o V typ. 210 mV
Ic =50 mA; Ig = 2,56 mA CEsat
g~ S RSy Tas VBEsat typ. 850 mV

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

BCW31
BCW32
BCW33

D.C. current gain

Ic=10 A, VeE=5V

Ilc= 2mA;Veg=5V

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

Transition frequency at f = 35 MHz
Ic=10mA; Vcg=5V

Noise figure at Rg = 2 k2
Ic=200 uA; V=5V
f=1kHz; B=200 Hz

7268045

Z
INEN
I
1 Tj=25°C |4
Ic ] T
(mA) =35y =
lel
pauiil
30
10 —
|
/
/
20
5 |—
¥ 10
/ |
||
o4 ]
0 1 Veg (V) 2
Fig. 2

hFE

hrE

fr

150

Le
(mA)

100

50

BCW31 | BCW32 | BCW33

typ. 90 150 270
> 110 200 420
< 220 450 800
typ. 25 pF
typ. 300 MHz
== 10 dB
7268044
HEE
[ 1
TJ=25°C ——
\,Vz’ B
%QQ‘A ~
_"‘\.%/' 45' 1 -
4 B’Q/[,/ A
P AREE ad
[
p. i()()’ "
VAPE
| IVd
100
’—
50
0 10 VeelV) 20
Fig. 3
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BCW31

BCW32
BCWS33
7268046.2
600 1110
[ 1T [T171 —
typical values e
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> |t o
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Fig. 5
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BCW3t1

Silicon planar epitaxial transistors BCW32
BCW33
900 7268039
vBEsut T
(mV) =€ =20 /
IB /,
Tj=25°C /'
800 7
//
P
A
typ/r‘
700 e
A”,
7
500 —
10 1 10 Ic(mA) 102
Fig. 6
400 7268047
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fr f=35MHz =S
(MHz) p”
L
y \\
typ J/ \k
200
//
v
A
')/,
Y -1
10 1 10 Ic(mA) 102
Fig. 7
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BCW3t

BCW32
BCW33
120. 7268043.1
e
(mA)
80
" II
0
0 500 1000
VBE (mV)
Fig. 8 Veg=5V;Tj=25 OC; typical values.
: [ 7268032.1 103 e 7268041
I | il 1 i -
Veg=20V
10 Ig=I,=0 Iceo v
f=1MHz (nA) /y
Tj =25°C
Ce /
(pF) 102 "/
75 '1
y
typ
10 /
y 4
"I /
A\
\ 1
25 HNG =
e t—r— V4
0 107
0 10 20 Vegl(V) 30 0 50 100 T, (°C) 150
Fig. 9 Fig. 10
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BCW60 SERIES

SILICON PLANAR EPITAXIAL TRANSISTORS

N-P-N silicon transistors, in a microminiature plastic envelope, intended for low level, low noise, low
frequency purpose applications in hybrid circuits.

QUICK REFERENCE DATA

Collector-emitter voltage (Vgg = 0)

Collector-emitter voltage (open base)

Collector current (d.c.)
Total power dissipation
Junction temperature

Transition frequency at f = 100 MHz
Vece=5V;Ic=10mA

Noise figure at f = 1 kHz
Vcg=5V;Ic=200uA; B =200 Hz

VCES max.
VcEO max.
Ic max.
Ptot max.
Tj max.
fr typ.

F typ.

32V
32V
200 mA
250 mW
150 oC

250 MHz

2 dB

MECHANICAL DATA

Fig. 1 SOT-23.
Pinning:
1 = base
2 = emitter
3 = collector 0.150
0.090
075
0.60 // e
¢ /L
041
b r?’%; I max
(-]
MBBO12 E ?L )f ,1‘%,(
1.1
““max_ 30°
max

See also Soldering recommendations.

Dimensions in mm

3.0
2.8
’ B
-~ [§— ]
- s n
1 2 | '
' , ' 1L 25
1.2 max
{
3l
|
0.48_0,—~ [Slo1® A8
TOP VIEW

Marking code
BCW60A = AAp

BCW60B = ABp
BCW60C = ACp
BCW60D = ADp
[=lo2@|a]8]

7Z96885.1

W (April 1991

367



BCW60 SERIES

RATINGS

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

Collector-emitter voltage (Vg = 0) VCES max. 32V
Collector-emitter voltage (open base) VcEO max. 32V
Emitter-base voltage (open collector) VEBO max. 5V
Collector current (d.c.) Ic max. 200 mA
Base current g max. 50 mA
Total power dissipation up to Ty = 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* Rthja = 500 K/W

CHARACTERISTICS
Tamb = 25 ©C unless otherwise specified
Collector-emitter cut-off current

VBe=0; Vg =32V ICES < 20 nA
Vg =0;Veg=32V; Tagmb = 150 ©C ICES < 20 pA
Emitter-base cut-off current
Ilc=0; Vg =4V lEBO < 20 nA
Saturation voltages
atlc=10mA; Ig =0,25 mA VCEsat 010510 0,36 ¥
VBEsat 0,61t00,85 V
atlc=50mA; Ig = 1,26 mA VCEsat 0,1t0 0,65 V
VBEsat 0,7to 1,056 V
Transition frequency at f = 100 MHz A S 125 MHz
Ilc=10mA; Vcg = 5V fr typ. 250 MHz
Collector capacitance at f= 1 MHz
lg=1g=0;Vcg=10V Ce typ. 2,5 pF
Emitter capacitance at f = 1 MHz
Ic=1=0;VEg=05V Ce typ. 8 pF
Noise figure at Rg = 2 k€2 . 2 dB
Ilc =200 uA; Vg =5V; f=1kHz; B =200 Hz F ¥ 6 dB

* Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm.
A Measured under pulse conditions.
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Silicon planar epitaxial transistors BCW60 SERIES

S

BCW60A | 60B | 60C | 60D

D.C. current gain

Vce=5V;Ic=10puA hgg > = 20 40 | 100
> 120 | 180 | 250 | 380
Vece=5V;Ic=2mA h
e c<m FE. < 200 | 310 | 460 | 630
Vee=1V; Ic =50 mA hgg > 50 70 90 100
Input impedance
VCe=5V;Ic=2mA;f=1kHz hie typ. 21 3,6 45 7,5 k2
Reverse voltage transfer ratio
Vee=5V;Ic=2mA;f=1kHz hre typ. 15 2 2 3 10
Small-signal current gain
Vce=5V;Ic=2mA;f=1kHz hte typ. 200 | 260 | 330 | 520
Output admittance
Vce=5V;Ic=2mA;f=1kHz hoe  typ. 18 24 30 50 us
Base-emitter voltage .
0,55t00,75 Vv
VeE = le=2 ! )
CE=5Vile mA VBE 5, 0.65 vV
VCE=5V;Ic=10uA VBE typ. 0,52 \
Vce=1V;Ic=50mA VBE typ. 0,78 Vv
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BCW60 SERIES

Switching times

Icon =10 mA; Iggn = —IBoff = 1 MA

Vee=10V; R =990

. typ. 85
turn-on time (tg + t) ton <« 150
typ. 480
turn-off time (tg + tf) toff <yp 800
P
INPUT 90%o |
|
I
10% I
| |
! l
I
; I
| ton P |
| |
} ' | —
L K5 10% I
| T
|
[ 90% : 90%
ouTPUT ! l | | l
0,
: e : 10770
| |
Py | e o T AT 7272084
I i > Ui e

Fig. 2 Switching waveforms.
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JL BCW61 SERIES

SILICON PLANAR EPITAXIAL TRANSISTORS

P-N-P silicon transistors, in a microminiature plastic envelope, intended for low level, low noise, low
frequency purpose applications in hybrid circuits.

QUICK REFERENCE DATA

Collector-emitter voltage (Vgg = 0)

Collector-emitter voltage (open base)

Collector current (d.c.)

Total power dissipation

Junction temperature

Transition frequency at f = 100 MHz
—Veg=5V;—-lgc=10mA

Noise figure at f = 1 kHz
—Vee=5V; —Ic =200 uA

-VCES max. 32V
-V¢eEO max. 32V
=g max. 200 mA
Piot max. 250 mW
T max. 150 ©C
fr typ. 180 MHz
F typ. 2 dB

MECHANICAL DATA

Fig. 1 SOT-23.
Pinning:
1= base
2 = emitter
3 = collector 0450
a7 _~000
0.60 //\
c /
b 5 o {le_ 041
kg
MBB018 e | X 100
* ’ max
[IP 1, | S
max  30°
max

See also Sol/dering recommendations.

Dimensions in mm

Marking code
BCW61A = BAp

BCW61B = BBp
BCW61C = BCp
BCW61D = BDp
3.0
2.8
g — [
1889 [~ A =[o2@[a]8]
' 2 | 1 ’
e
' . 14 2.5
1.2 max
t
37
l
0.L3_8_1_’ ﬂﬂ[@ﬂ 7296885.1
TOP VIEW
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BCW61 SERIES

RATINGS

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

Collector-emitter voltage (Vgg = 0) -VCES max. 32V
Collector-emitter voltage (open base) -VcEOo max. 32V
Emitter-base voltage (open collector) -VEBO max. 5V
Collector current (d.c.) =i¢ max. 200 mA
Base current —IB max. 50 mA
Total power dissipation up to Tymp = 25 °C Ptot 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
Tamb = 25 OC unless otherwise specified
Collector-emitter cut-off current

VEg=0;-Vgg=32V —IcES < 20 nA
VEg=0;—-Vcg=32V; Tgmp = 150 °C —IcEs < 20 pA
Emitter-base cut-off current
Ic=0;,-Vgg=4V —lEBO < 20 nA
Saturation voltages
—lc=10mA; -lg =0,25 mA —V(CEsat 0,06 t0 0,25 V
—VBEsat 06t00,85 V
—lg=50mA; —Ig = 1,26 mA —VCEsat 0,12t0 0,55 V
—VBEsat 0,68to 1,05 V
Transition frequency at f= 100 MHz A
—Vge=5V;—-Ic=10mA fr typ. 180 MHz
Collector capacitance at f = 1 MHz
=Veg=10V;Ig=1g=0 Ce typ. 45 pF
Emitter capacitance at f = 1 MHz
—Veg=05V;Ig=1c=0 ' Ce typ. 11 pF
Noise figure at Rg = 2 k2
ey . oy typ. 2 dB
~Vcg=5V;—Igc=200uA; B =200 Hz F < 6 dB

* Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm.
A Measured under pulse conditions.
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Silicon planar epitaxial transistors BCW61 SERIES
BCW61A | 61B | 61C | 61D
D.C. current gain
—Vgg=5V;—Ic=10uA hgg > = 30 40 | 100
- , - = 120 | 180 | 250 | 380
—Veg=5V;—-lc=2mA h
CE . FE. < 200 | 310 | 460 | 630
—Vgeg=1V; —-lc=50mA hpg > 60 80 | 100 | 110
Input impedance
—Vge=5V;—-lc=2mA;f=1kHz hie typ. 2,4 3,6 45 75 k&
Reverse voltage transfer ratio
—VCE=5V;—Ic=2mA;f=1kHz hre typ. 15 2 2 3 10*
Small-signal current gain
—VCg=5V;—Ilc=2mA;f=1kHz hte typ. 200 | 260 | 330 | 520
Output admittance
—VCg=5V;—-Ic=2mA;f=1kHz hoe  typ. 18 24 30 50 uS
Base-emitter voltage
- T = 0,6 t00,75 \Y%
—VCg=5V;—Ic=2mA VBE r— 065 vV
—VCg=5V;—-Ic=10pA VBE typ. 0,55 \
—Vce=1V;—Ic=50mA VBE typ. 0,72 \"
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BCW61 SERIES

Switching times

—lcon =10 mA; —Igon = IBoff = 1 MA

—Vee=10V; R =990 Q

turn-on time (tq + t,)

turn-off time (tg + tf)

90%

i
— 0%
f
INPUT
ton
OUTPUT
10%

Fig. 2 Switching waveforms.

typ.
ton <
. typ.
off <«
90%
—
Loff
'
10%T
90%
Ne——
ft; t; 7272906

85
150
480
800

ns
ns

ns
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BCW69
BCW70

SILICON PLANAR EPITAXIAL TRANSISTORS

P-N-P transistors, in a microminiature plastic envelope, intended for low level general purpose appli-

cations in thick and thin-film circuits.

QUICK REFERENCE DATA

D.C. current gain at Tj = 25 o¢
—lg=2mA; =Vcg=5V

Collector-base voltage (open emitter)

Collector-emitter voltage (open base)

Collector current (peak value)

Total power dissipation up to Tamp =25 °C

Junction temperature

Transition frequency at f = 35 MHz
—lo=10mA; ~Vgg =5V

Noise figure at Rg = 2 k2
—lc =200 uA; —=Vcg=5V;
f=1kHz; B=200 Hz

>
hre <
—VecBo max.
—VCEQ max.
—lcm max.
Ptot max.
Tj max.
fr typ.
F <

BCW69 ’ BCW70

120 \ 215
260 500
50 v
45 v
200 A
250 mw
150 o¢
150 MHz
10 dB

MECHANICAL DATA

Fig. 1 SOT-23.
Pinning:
1= base 0.150
2 = emitter 0.090
0.75 _ %
3 = collector = 0.60 <‘//\
(v 01
100 —| |—
mfx max
: — N
y f
MBB018 e
(o |t e
max  30°
max

Reverse pinning types are available on request.

See also Sol/dering recommendations.

Dimensions in mm

Marking code

BCW69 = H1p
gg BCW70 = H2p
B~ | g  [EbekE
' 2 | 1 H
1] s
T : T
i 1 2.5
1.2 max
{
3]
0.&8_8‘1_’ E 7296885.1
TOP VIEW
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BCW69

BCW70
RATINGS
Limiting values in accordance: with the Absolute Maximum System (IEC134)
Collector-base voltage (open emitter) —-VeBO max. 50 V
Collector-emitter voltage (Vgg = 0) —VCES max. 50 V
Collector-emitter voltage (open base)

—lc=2mA -VCEO max. 45 V
Emitter-base voltage (open collector) -VEBO max. 5V
Collector current (d.c.) —leg max. 100 mA
Collector current (peak value) —lcm max. 200 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
lIg=0;-Vcg=20V —IcBO < 100 nA
lg=0; —VCB=20V;Ti=100°C —lcBoO < 10 pA
Base-emitter voltage
—lg=2mA; =Vcg=5V —VBE 600 to 750 mV
Saturation voltages typ. 80 mV
-V
CBet 2 300 mV
—Ilc=10mA; —1g = 0,5 mA —VBEsat typ. 720 mV
_ ) _ —VCEsat typ. 150 mV
Ic=50mA; —Ig=2,5 mA VBE e o 810 mV
D.C. current gain BCW69 BCW70
—lc=10pA; —=Vcg =5V hEg typ. 90 150
- - = > 120 215
Ic=2mA; -Vcg=5V hee < 260 500
Collector capacitance at f = 1 MHz _—,
Ig=1g=0,-Vcg=10V Ce typ. 45 pF
Transition frequency at f = 35 MHz
—lc=10mA; —-Vcg =5V i typ. 150 MHz
Noise figure at Rg = 2 kQ2
—lc =200 uA; -Vgg =5V
f=1kHz; B=200 Hz F =< 10 dB

* Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm.
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Silicon planar epitaxial transistors BCW69

BCW70
15 1T 1 150 EEEEN
T;=25°C L A 1
) _1—‘6:70“ e T] =25°C -
-I; - =I¢
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0
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10 » 100_»%,’4
/ >
o0
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= 7 20014
!
7
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5 20 50 200
gt
-
100
10
’ ot
0 ol
0 1 =V (V) 2 0 10 =VeelV) 20
Fig. 2. Fig. 3.
300 l l [ ] I]r 7259615.1
[ TTTT1 e
typical values
h -Vcg =5V BCW70 gt
e Tj = 25°C N
N
>
200
——_
L
Bcwsg,ﬂa
ot
100 g
0
1072 107! 1 10 -Ic(mA) 102

Fig. 4 D.C. current gain.
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BCW69
BCW70

400

~VcEsat
(mV)

300

200

100

107

900
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800
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600

500

107!

7268036

SN

typ

Fig. 5.

-Ic(mA) 102

7268038

Fig. 6.

-Ic(mA) 102
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Silicon planar epitaxial transistors BCW69

BCW70
200 7268048
‘VCE=5V
Ti =25°C
£ f=35MHz
(MHz) Pzd N
N
typ A
ol
100
7
rd
/]
4
2
//
1
-
0
107! 1 10 -Ic(mA) 102
Fig. 7.
120 7268043.1P
(mA)
80

40 I

0 500 1000

- Vgg (mV)

Fig.8.; ~Vgg=5V; Tj=25 OC; typical values.

w (April 1991

379



BCW69

BCW70.
i i [[726803 102 i ;l .{ 7268040
-Veg=20V
20 IE=Ie=0 -ICBO ]
f=1MHz (nA)
; . _9E0

Ce Ti=25°C
15 /-

I 1 typ
10 /

\

/
107 /
5 7
4
e _ /
/
0 102 .
0 10 20 -VeglV) 30 50 100 Tj(°C) 150
Fig. 9. Fig. 10.
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BCWT
BCW72

SILICON PLANAR EPITAXIAL TRANSISTORS

N-P-N transistors, in a microminiature plastic envelope, intended for low level general purpose appli-

cations in thick and thin-film circuits.

QUICK REFERENCE DATA

D.C. current gain at Tj = 25 °c
Ic=2mA;Vcg=5V

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Collector current (peak value)

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

Transition frequency at f = 35 MHz
Ic=10mA;Vgg=5V

Noise figure at Rg = 2 k2
Ic =200 uA; Ve =5 V;
f=1kHz; B=200 Hz

F

>

max.
max.
max.
max.
max.

typ.

<

BCW71 | BCw72
110 200
220 450
50 Vv
45 Vv
200 mA
250 mwW
150 oc
300 MHz
10 dB

MECHANICAL DATA

Fig. 1 SOT-23.
Pinning:
1 = base 0.150
2 = emitter 0.090
3 = collector 075 <.\
0.60" /™
: /|
o /ﬁ* o1
b mes max
| X900
MBB012 e y e ymex
C Ik [
max  30°
max

Reverse pinning types are available on request.

See also Soldering recommendations.

Dimensions in mm

Marking code

BCW71 =K1p
3.0 BCW72 =K2p
2.8 .
S &)
| B=5 - a =2 @Ale]
‘1o \ 1 |
7] ;
: 1.4: 2.5
1.2 max
4
3
0.‘&3_3‘1—’ nma 72968851
TOP VIEW

w (April 1991

381



BCWT71
BCW72

RATINGS
Limiting values in accordance with the Absolute Maximum System (1EC 134)

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

Ilc=2mA

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

Collector current (peak value)

Total power dissipation up to Tamp = 256 °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
IE=O;VCB=20V;Tj=100°C

Base emitter voltage

lc=2mA;Vgg=5V

Saturation voltages

*

Ic=10mA;lg=0,5mA

Ic=50mA;Ig=25mA

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

VcBo

VCEO
VEBO
Ic
Icm
Pot
Tstg

Tj

IcBO
IcBO

VBE

VCEsat

VBEsat
VCEsat
VBEsat

max. 50 V
max. 45 V
max. 5V
max. 100 mA
max. 200 mA
max. 2560 mW
—65 to +150 °C
max. 150 ©C
Rthja = 500 K/W
< 100 nA
< 10 pA

550 t0700 mV

typ. 120 mV
< 250 mV
typ. 750 mV
typ. 210 mV
typ. 850 mV

382

April 1991} (



Silicon planar epitaxial transistors

BCWT1
BCW72

D.C. current gain
lc=10pA; Veg=5V
Ic=2mA;Vcg=5V
Collector capacitance at f = 1 MHz
lg=lg=0;Vcg=10V
Transition frequency at f = 35 MHz
Ic=10mA;Vcg=5V

Noise figure at Rg = 2 k&2
Ic=200uA; VeE=5V
f=1kHz; B =200 Hz

7268045
& TTT]
N
Tj=25°C |
Ic
(mA) 1g=35¢A
e
pauil
30
— 25
/
/
/
20
5 —
— 10
ol
0 1 Vee (V) 2
Fig. 2

150

(mA)

100

50

BCW71 | BCW72

hpg  typ. 90 150
A > 110 200
FE < 220 450
Cc typ. 25 pF
fr typ. 300 MHz
F < 10 dB
7268044
I
¥
TJ=25°C 1
QV’l’ 3
A ”
__w//jn = =
ARSZ -
A =
1
. 300
1 ; iR
» '20’0 "1
=
L
100
o
50
0 10 Veel V) 20
Fig. 3
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BCWT1

BCW72
7259616.1
600 T 1110
|
typical values
Veg=5V
Fis Tj =25°C
400
T -, %
BCW72 4
L1
200 o
— BCW71 {bie—
et N
gt A
0 2
1072 107! 1 10 Ic(mA) 10
Fig. 4 D.C. current gain.
7268037
400
VcEsat 1
(mV) =£=20
Ig
T =25°C
300
/
1
200 7
,/
//
P
\‘ =
—
100 = = typ =
0 2
107 1 10 Ic(mA) 10

Fig. 5
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Silicon planar epitaxial transistors BCW71
BCW72

7268039

900
VBEsat T ]
v Bl
(mV) To 0 /,
Tj=25°C /'
800
///
rd
typ/r‘
700 .
peg
-
600 /l/
500 -
107! 1 10 Ic(mA) 102
Fig. 6
400 7268047
Veg =5V
Tj=25°C
fr f=35MHz =
(MHz) V
4
\
4 \\
typ b \\
200
i
/
4
,l/,
0 |
107" 1 10 Ic(mA) 102
Fig. 7
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BCWT1

BCW72
120 7Z268043.1
Ic
(mA)
80
40 [
0
0 500 1000
Vgg (mV)
Fig. 8 Vcg =5 V; Tj = 25 OC; typical values.
— 7268032 103 e 7268041
Il Vcg=20V a
10 Ig=I,=0 Icso ;
f=1MHz £
o (nA) /'
Tj=25°C
Ce /
(pF) 102 ,/
75 ;
4
typ
‘ 10 /
5 7
4
\ /
L
h 1
25 N 7
[ —— 7
/
0 107
0 10 20 Vg (V) 30 0 50 100 T;(°C) 150
Fig. 9 Fig. 10
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SILICON PLANAR EPITAXIAL TRANSISTORS

N-P-N transistors, in a microminiature plastic envelope, intended for low level general purpose appli-
cations in thick and thin-film circuits.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) VeBo max. 50 V
Collector-emitter voltage (open base) VcEO max. 45 V
Collector current (peak value) lcm max. 200 mA
Total power dissipation up to Tamp = 25 °C Piot max. 250 mW
Junction temperature T max. 150 °oC
D.C. current gain at Tj = 25 o¢ sy 420
Ic=2mA; Vg =5V hge < 800

Transition frequency at f = 35 MHz

Ic=10mA; Vcg =5V T typ. 300 MHz
Noise figure at Rg = 2 k{2

Ic =200 uA; Vg =5V;

f=1kHz; B=200 Hz F = 10 dB
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. 2 BCW81 = K3p
3.
Pinning: 2.8
1 = base 0.150
2 = emitter \9.090 —| [0.95] (=~
3 = collector oy 075 ~ A EE
0.60
Y 12 ;[
. 4 lun
- o] |e 01 ' 1 T
10 max - 1L 25
b max \ 1.2 max
- 100
max 4{
MBBO12 e A f 3
1
‘—n‘xlgx* 30° 0-“8_8_1_' 01M[A[B] 72968851
max
TOP VIEW

Reverse pinning types are available on request.

See also Soldering recommendations.
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BCwat1

RATINGS

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

Collector-base voltage (open emitter) VecBO max. 50 V
Collector-emitter voltage (open base)

Ic=2mA VcEOo max. 45 V
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 Piot max. 250 mW
Storage temperature Tstg —65 to + 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
lg=0;Veg=20V IcBO < 100 nA
lg=0;Vcg=20 V;Tj=100°C IcBO < 10 wA
Base emitter voltage
Ic=2mA;Vcg=5V VBE 550 to 700 mV

Saturation voltages
~ typ. 120 mV
Ic=10mA; Ig = 0,5 mA VeEsat o b i
VBEsat typ. 750 mV
Ic=50mA; Ig=25mA VCEsat typ. 210 mV
VBEsat typ. 850 mV

D.C. current gain

£ 420

Ic=2mA;Vgg=5V hrg < 800
Collector capacitance at f = 1 MHz

lg=1g=0;Vgg=10V Ce typ. 2,5 pF
Transition frequency at f = 35 MHz

Ic=10mA; Vcg=5V T typ. 300 MHz
Noise figure at Rg =2 k&2

Ic=200 uA; VCE=5V

f=1kHz; B=200 Hz F < 10 dB

*

Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm
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BCW89

SILICON PLANAR EPITAXIAL TRANSISTORS

P-N-P transistors, in a microminiature plastic envelope, intended for low level general purpose appli-
cations in thick and thin-film circuits.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) -VcBO max. 80 V
Collector-emitter voltage (open base) -VCEO max. 60 V
Collector current (peak value) —lem max. 200 mA
Total power dissipation up to Tamp = 25 °C Ptot max. 250 mw
Junction temperature TJ- max. 150 ©C
D.C_).I((::u;r;n;gAa;irls/tCTg : §5V°C g > 120

= 260

Transition frequency at f = 35 MHz

—lg=10mA; —-Vcg =5V Lin i typ. 150 MHz
Noise figure at Rg = 2 k2

—lc =200 uA; =Vgg=5V;

f=1kHz; B=200 Hz F < 10 dB
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BCW89 = H3p
Pinning: o
. 2.8
1 = base E— — p- _.
2 = emitter 0150
0.090
3 = collector ., 075 <_\A > [ 02M|A
0.60 //‘\ A 020014 ]B]
¢ e o Tl
04 f - f
& 100 ([ max 14 25
2 1.2 max
MBBO18 e |\ qo° |
‘ - f max ]
3|
1
1.1 _.\/ 0 _,
~“max_ 30° 0.48_p4 —{&o1®][A]8] 7296885.1
max
TOP VIEW

Reverse pinning types are available on request.

See also So/dering recommendations.
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BCws89

RATINGS

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

Collector-base voltage (open emitter)
Collector-emitter voltage (Vgg = 0)

Collector-emitter voltage (open base)
—=lgc=2mA

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

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
lg=0;-Vcg=20V
lg=0;-Veg=20V; Tj =100°C

Base-emitter voltage
—lg=2mA;-Vcg=5V;T;j=25°C

Saturation voltages
—lg=10mA; —-Ig = 0,5 mA

—lc=50mA; —Ig =2,6 mA

D.C. current gain
—lc=10uA; -Vcg=5V

—lg=2mA;-Vcg=5V

Collector capacitance at f = 1 MHz
Ig=1lg=0;-Vcg=10V
Transition frequency at f = 35 MHz
—lc=10mA; —Vcg =5V
Noise figure at Rg =2 kQ2
—lg =200 uA; =V =5V
f=1kHz; B=200 Hz

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

-VcBo
—VCES

—VcEo
—VEBO
—lcm
Piot
Tstg

Tj

Rth j-a =

—IcBo
—-IcBo

—VBE

—V(CEsat

—VBEsat
—VCEsat
—VBEsat

hre

hFE

fr

max. 80
max. 60
max. 60
max. 5
max. 100
max. 200
max. 250
—65 to + 150
max. 150
500

< 100
< 10
600 to 750
typ. 80
< 300
typ. 720
typ. 150
typ. 810
typ. 90
> 120
<4 260
typ. 4,5
typ. 150
< 10

\
\Y

Vv

Vv
mA
mA
mW
o¢
oC

K/W

nA
nA
mV

mV
mV

mV
mV
mV

pF

MHz

dB
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BCX17
BCX18

SILICON PLANAR EPITAXIAL TRANSISTORS

P-N-P transistors, in a SOT-23 plastic envelope, intended for application in thick and thin-film circuits.
These transistors are intended for general purposes as well as saturated switching and driver applications
for industrial service.

N-P-N complements are BCX19 and BCX20 respectively.

QUICK REFERENCE DATA

BCX17 | BCX18

Collector-emitter voltage (Vgg = 0) —VgEs max. 50 30 \
Collector-emitter voltage (open base) —-VceEo max. 45 25 \Y
Collector current (peak value) —lecm  max. 1000 mA
Total power dissipation up to Tymp = 25 °C Piot max. 250 mW
Junction temperature T; max. 150 oc
D.C. current gain
—lg=100 mA; =Veg=1V hee 100 to 600
Transition frequency
—lc=10mA; =Vcg=5V; f=35 MHz in g typ. 100 MHz
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BCX17=T1p
gg BCX18 =T2p
Pinning: .
1= base 0.150 - —
2 = emitter 0.090 [0.95]
"y o |-
3 = collector o 8763 == //\ - E] EM@E
L)oo dli
c /q
- |l 01 ' ' 114.
max ; 25
b g 1.2 max
-_n X g0 {
MBBO18 e A f max il
3
VP | 0 _,
max " 30° 0.&8_0.1 0-1® E 7296885.1
max
TOP VIEW

Reverse pinning types are available on request.

See also Soldering recommendations.
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BCX17
BCX18

RATINGS

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

Collector-emitter voltage (Vgg = 0)

Collector-emitter voltage
—Ic =10 mA (see Fig. 2)

Emitter-base voltage (open collector)

Collector current (d.c.)

Collector current (peak value)

Emitter current (peak value)

Base current (d.c.)

Base current (peak value)

Total power dissipation up to Tgmp = 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=20V
lg=0;—Vcg=20V;Tj=1500°C

Emitter cut-off current
lc=0;-VEgg=5V

Base-emitter voltage A
—lc=500 mA; =V =1V

Saturation voltage
—lc =500 mA; —Ig =50 mA

—VCES

—VcEo
—VEBO

_|C
—lcm
lEM
_|B
—IBm
Ptot
Tstg

Tj

—IcBo
—lcBo

—lEBO
—VBE

—VCEsat

max.

max.

max.

max.
max.
max.
max.
max.

max.

max.

Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm.
A —VpgE decreases by about 2 mV/OC with increasing temperature.

BCX17

|ch18

50

45
5

500

1000

1000

100

200

250

—65 to + 150
150

Rthja =

100

10
1,2

620

—_—

500

mA
mA
mA
mA
mA
mW
oc

oC

K/W

nA
MA

MA

mV

392

April 199W (



Silicon planar epitaxial transistors BCX17

BCX18
D.C. current gain
—lg=100mA; Ve =1V hEE 100 to 600
—lc=300mA; =Vcg =1V heg > 70
—lg=500mA; -Vcg=1V hFg > 40
Transition frequency at f = 35 MHz
—lg=10mA; -Vgg=5V fr typ. 100 MHz
Collector capacitance at f = 1 MHz
lg=1leg=0;-Vcg=10V Cc typ. 8 pF
600 7272893.1 16 7262819.2P
2
=lg (mA)
(mA)
12
400
8
200
/ y
0 0
0 0,4 8 I 12 0 05 Vgg (V)
Fig.2 —Vee=1V.Tj= 25 OC; typical values. Fig. 3Vcg=5V; Tj=25 OC; typical values.
05 7262818.1P
—VCEsat
(v)
0,4
03
0,2
V/
/
0,1 lig
0
1 10 100 1000
=g (mA)

Fig. 4 ic/lg = 10; Tj = 25 OC; typical values.
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BCX17

BCX18
300 ]'lzlsoTss
[ 1
VCE=1V—"
Tj=25°C
hee
200 typ
N
N\
AN
N\
100 N
AN
\
\
A Y
0 > 3
1 10 10 -Ic (mA) 10
Fig. 5
1&00 7260670
[ 1]
W * Semriz ]
MH % 2] L
O Tj=25°C
300
200
/‘ typ =
e \‘
100 - \\
- N
N
N
i~
0 3
1 10 102 -Ic (mA) 10
Fig. 6
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A

BCX19
BCX20

SILICON PLANAR EPITAXIAL TRANSISTORS

N-P-N transistors, in a SOT-23 plastic envelope, intended for application in thick and thin-film circuits.
These transistors are intended for general purposes as well as saturated switching and driver applications

for industrial service.

P-N-P complements are BCX 17and BCX18 respectively.

QUICK REFERENCE DATA

Collector-emitter voltage (Vgg = 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=100mA; Veg=1V

Transition frequency
Ic=10mA; Vcg =5V, f=35 MHz

VCces ~ max.
VcEO max.
lcm max.
Ptot max.
Tj max.
hFE

fr typ.

BCX19 | BCX20

50 30 v

45 25 v
1000 mA
250 mwW
150 oc

100 to 600
200 MHz

MECHANICAL DATA

Fig. 1 SOT-23.
Pinning:
1 = base 0.150
= emi 0.090
e I Mo
0.60 // ™~
c /C/
10° B
b max
/\\ ,"/\ 10°
MBBO12 e A L
P T
max  30°
max

Reverse pinning types are available on request.

See also So/dering recommendations.

Dimensions in mm

Marking code

BCX19=U1p
3.0 BCX20=U2p
2.8 i .
4—‘_>' E
> o] == a  (El2@lE
AR +
F : !
1.4 25
1.2 max
4
3]
|
0.48 _8_1“’ ' ma 7296885 .1
TOP VIEW
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BCX19
BCX20

RATINGS

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

Collector-emitter voltage (Vgg = 0)

Collector-emitter voltage (open base)
Ilc=10mA

Emitter-base voltage (open collector)

Collector current (d.c.)

Collector current (peak value)

Emitter current (peak value)

Base current (d.c.)

Base current (peak value)

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
lg=0;Veg=20V
lg=0;Vcg =20 V,’Tj =150 0C
Emitter cut-off current
lc=0;VEg =5V
Base emitter voltage 4
Ic=500 mA;Vcg=1V

Saturation voltage
Ic =500 mA; Ig =50 mA

*

VCES

VcEo
VEBO

Ic
Icm
—lgm
B
IBM
Ptot
Tstg

IcBO
IcBo

IEBO
VBE

VCEsat

max.

max.

max.

max.

max.

max.
max.

max.

max.

A

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

A VpE decreases by about 2 mV/OC with increasing temperature.

BCX19

BCX20

50

45
5

S ———————r

500

1000

1000

100

200

250

—65 to + 150
150

Rthj-a

10
1:2

620

<

mA
mA
mA
mA
mA
mW
oc

oC

500 K/W

nA
nA

RA

mV
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Silicon planar epitaxial transistors BCX19

BCX20
D.C. current gain
Ic=100mA; V=1V hEg 100 to 600
Ic=300mA; Vcg=1V hgg > 70
Ic=500mA; Veg=1V hgg 2 40
Transition frequency at f = 35 MHz
Ic=10mA;Vgg=5V T typ. 200 MHz
Collector capacitance at f = 1 MHz
lg=1g=0;Vcg=10V Ce typ. 5, (pF
500 7262820.2 16 7262819.2
lc Ic
(mA) / (mA)
400
/ 12
300
8
200 /
4
100 /
y.
7
0 0
05 0,75 Vg (V) 1 0 05 Ve (V)
Fig. 2VCe 1V; Tj=25 OC; typical values. Fig. 3VCce=5V;Tj=25 OC; typical values.
05 ; 7262818.1
VeEsat
(V)
04
03
0.2 /
/‘/
0,1 //
[ St
0
1 10 100 o k] 1000

Fig. 4 Ic/lg = 10; Tj = 25 OC; typical values.
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BCX19
BCX20

7260062

200
h
FE —____t TJ :25°C 1]
150
\\
\
\
\\
100 \
50
0 2 3
1 10 10 I, (mA) 10
Fig. D
LOO 7260064
[ 11
fT VCE =SV |
(MHz) . N £=35MHz| [ |
P tye [ \0 T,=25°C [T]
al N\
300 V.
Fa \
A \
P
/ \
200
\
// \
\
100 \
A A
/
0
L 10 ' 102 Ic (mA) 10°
Fig. 6
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BCX51
BCX52
BCX53

SILICON PLANAR EPITAXIAL TRANSISTORS

Medium power p-n-p transistors in a miniature plastic envelope intended for applications in thick and
thin-film circuits. These transistors are intended for general purposes as well as for use in driver stages
of audio amplifiers.

N-P-N complements are BCX54, BCX55 and BCX56 respectively.

QUICK REFERENCE DATA

BCX51 |ch52 |ch53

Collector-base voltage (open emitter) -Vcgo max. 45 60 100 Vv
Collector-emitter voltage (open base) -Vcep max. 45 60 80 V
Collector-emitter voltage (Rgg = 1 kQ2) -Vcer max. 45 60 100 V
Collector current (peak value) -lcm max. 1,5 A
Total power dissipation up to Tymp = 25 °C Piot max. 1 w
Junction temperature Tj max. 150 o¢
D.C. current gain
-lg=150mA; -Vgg=2V hrg 40 to 250
Transition frequency at f = 35 MHz
-lc=10mA;-Vcg=5V fr typ. 50 MHz
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 30T-89. ——" i
BCX51-10  =AC
-1t soee e

BCX52-10 =AG
BCX52-16 =AM
BCX53 =AH
BCX53-10 =AK
BCX53-16 =AL

72692306 2

BOTTOM VIEW

See also So/dering recommendations.

l | April 1991 399



BCX51
BCX52
BCX53

RATINGS

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

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Collector-emitter voltage (Rgg = 1 k2)
Emitter-base voltage (open collector)

Collector current (d.c.)
Coilector current (peak value)
Base current (d.c.)

Base current (peak value)

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

CHARACTERISTICS

Tamb = 25 °C unless otherwise specified

Collector cut-off current
Ig=0;-Veg=30V

Ig=0;-Vcg =30 V;Tj =1250C

Emitter cut-off current
lg=0; -Vggp=5V
Base-emitter voltage
—lc=500mA; Vg =2V
Saturation voltage
—Ilc =500 mA; —Ig =50 mA
D.C. current gain
—lc=5mA; -Vcg =2V
—lc=150mA; -Vcg =2V
—lc=500mA; —-Vcg=2V
Transition frequency at f = 35 MHz
—lc=10mA; -Vgg=5V

-VcBo
—VCEO
—VCER
—VEBO
_[C
—lcm
,_|B
—IBMm

Ptot
Tstg
Tj

Rth j-tab

Rth j-a

-IcBo
—IcBo

—IEBO
—VBE
—VCEsat

hFE
hre
hFe

BCXs1 | Bexs2 | Bexsa
max. 45 60 100 V
max. 45 60 80 V
max. 45 60 100 V
max. 5 5 5V
max. 1,0 A
max. 15 A
max. 0,1 A
max. 0,2 A
max. 1,0 w

—65 to +150 oC
max. 150 oC
= 10 K/W
= 125 K/W
< 100 nA
< 10 LA
= 10 LA
= 1 Vv
< 0,5 Vv
> 25

40 to 250
> 25
typ. 50 MHz
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BCX51

Silicon planar epitaxial transistors BCX52
BCX53
CHARACTERISTICS (continued) BCX51-10 |BCX51-16
52-10 52-16
53-10 53-16
D.C. current gain
- . = > 63 100
—lc=150mA; -Vcg =2V hre < 160 250
7267754
150
—Veg =2V
Tj =25 0C
hrE
typ. behaviour
100 —
N
\‘
A
N\
50 X
N
\
\
0 2 3
1 10 10 100 1. (ma) 104
Fig. 2.
600 7Z72893.1
(mA)
400
200 ]
0

0,4

8 1,2
—Vgg (V)

Fig.3 —Vcg=2V;Tj=25 OC; typical values.
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BCX51

BCX52
BCX53
7272891 7272888
6 1,6
typ. values typ. values
Tj=25°C Tj=25°C
~VCEsat ~VBEsat 17
(V) (V) Ll
10
4 Ic/lg =20 1 20
/ |
V4
2 0,5
4
210
|
Y L~ 5
= |
0 T . 0
0 T S 2 2 L - I
Fig. 4. Fig. 5.
7267719
150
—Veg =5V
f =35 MHz
= (o)
fr Tj =25 °C
(MHz)
100
typ
—
i
50
¥ 2
1 10 10 ~1¢ (mA) 103
Fig. 6.
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BCX54
BCX55
BCX56

SILICON PLANAR EPITAXIAL TRANSISTORS

Medium power n-p-n transistors in a miniature plastic envelope intended for applications in thick and
thin-film circuits. These transistors are intended for general purposes as well as for use in driver stages

of audio amplifiers.
P-N-P complements are BCX51, BCX52 and BCX53 respectively.

QUICK REFERENCE DATA

BCX54 | BCX55 |ch56

Collector-base voltage (open emitter) Veo max. 45 60 100 Vv
Collector-emitter voltage (open base) Vceo max. 45 60 80 V
Collector-emitter voltage (Rgg = 1 kS2) VcgRr max. 45 60 100 V
Collector current (peak value) Ilcm  max. 1,5 A
Total power dissipation up to Tamp =25 °C Ptot  max. 1 W
Junction temperature T max. 150 ocC
D.C. current gain
Ic=150 mA; Ve =2V hgg 40 to 250
Transition frequency at f = 35 MHz
lc=10mA;Veg=5V fr typ. 130 MHz
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-89.
. BCX54  =BA
16 BCX54-10 =BC
r 4™ BCX54-16 =BD
, BCX56  =BE
a\ BCX55-10 =BG
l BCX55-16 =BM
! BCX56 =BH
: 26 1. BCX56.10 =BK
|I zl‘* 375 BCX56-16 =BL
I
‘ 3
ey
0,10-[& 7269230.6
0,37 2

]

BOTTOM VIEW

See also Soldering recommendations.
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BCX54
BCX55
BCX56

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
BCX54 | BCX55 |BCX56

Collector-base voltage (open emitter) VcBo max. 45 60 100 V
Collector-emitter voltage (open base) VcEOo max. 45 60 80 Vv
Collector-emitter voltage (Rgg = 1 k&2) VCER max. 45 60 100 V
Emitter-base voltage (open collector) VEBO max. 5 5 5V
Collector current (d.c.) ¢ max. 1,0 A
Collector current (peak value) Iem max. 1;5 A
Base current (d.c.) I max. 0,1 A
Base current (peak value) IBM max. 0,2 A

Total power dissipation up to Tamp = 25 °C
mounted on a ceramic substrate

area = 2,5 cm?; thickness = 0,7 mm Ptot max. 1,0 w
Storage temperature Tstg —65 to +150 ocC
Junction temperature Tj max. 150 oC

THERMAL RESISTANCE

From junction to collector tab Rth jtab = 10 K/W
From junction to ambient in free air

mounted on a ceramic substrate

area = 2,5 cm?; thickness = 0,7 mm Rth j-a = 125 K/W
CHARACTERISTICS
Tamb = 25 ©C unless otherwise specified
Collector cut-off current

Ig=0;Vcg=30V IcBO < 100 nA

IE=0;VCB=30V;Tj=125°C IcBO < 10 uA
Emitter cut-off current

Ilc=0;VEg=5V IEBO < 10 KA
Base-emitter voltage

Ic=500mA; V=2V VBE < 1 \
Saturation voltage

Ic=500mA; Ig =50 mA VCEsat < 0,5 Vv
D.C. current gain

Ic=6mA;Vgg=2V hFe > 25

Ic=150mA; Vg =2V heg 40 to 250

Ic=500mA; V=2V hEg > 25
Transition frequency at f = 35 MHz

Ic=10mA;Vcg=5V bz typ. 130 MHz
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BCX54

Silicon planar epitaxial transistors BCX55
BCX56
CHARACTERISTICS (continued) BCX54-10 | BCX54-16
55-10 55-16
56-10 56-16
D.C. current gain
> 63 100
Ic=150 mA; Ve =2V hFE z 160 250
7267755
150
Tj=25°C
hrE
100 typ. behaviour
- N
| N
N
\
50
N
N\
N\
B 2
1 10 10 0% 1 ma) 10
Fig. 2.
500 7262820.2
le
(mA)
400 [
300 /
/
200 //
100
0
0,5 0,75 1
Vge (V)

Fig. 3 VCg=2V;T;j= 25 OC; typical values.
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BCX54

BCX55
BCX56
5 7272892 1,5 7272890
typ. values typ. values
Tj=25°C Tj=25"¢
VCEsat VBEsat R
(V) (V) 111
4 1 = =120
/
/
2 7 0,5
10
o |
=
0 . 0
0 oA 2 0 1 lc(A) 2
Fig. 4. Fig. 5.
400 7272945
VCE =5V
fr f=35 MHz
(MHz) Ti=25 oe
300
typ) N
¥ \\
200 e
il -
e
4
100 d
,/
Fig. 6.
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BCX70 SERIES

SILICON PLANAR EPITAXIAL TRANSISTORS

N-P-N silicon transistors, in a microminiature plastic envelope, intended for low level, low noise, low
frequency purpose applications in hybrid circuits.

QUICK REFERENCE DATA

Collector-emitter voltage (Vg = 0) Vces max. 45V
Collector-emitter voltage (open base) Vcep max. 45V
Collector current (d.c.) Ic max. 200 mA
Total power dissipation at Tamp = 25 °C Ptot max. 250 mW
Junction temperature Tj max. 150 ©C
Transition frequency at f = 100 MHz
Vee=5V;Ic=10mA fr typ. 250 MHz
Noise figure at f = 1 kHz
Vee =5V, Ic=200uA; B =200 Hz F typ. 2 dB
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BCX70G = AGp
BCX70H = AHp
BCX70J = Alp
Pinning: BCX70K = AKp
1= base gg
2 = emitter : b .
3 = collector 0.150 e —— B
0.090
Syt > -
~ 078 b ) (E0z@lE]
0.60
o / g 1 1L
/q 04 H :!rt T
b 2o | max : 1L 25
1.2 max
MBB012 = £ A 10° '
8 i § max
3]
1
e 1 0. }
max " 30° 0.&8_0.1 B 72968851
max
TOP VIEW

See also Soldering recommendations.
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BCX70 SERIES

RATINGS

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

Collector-emitter voltage (Vgg = 0) VCES max. 45 V
Collector-emitter voltage (open base) Vcep ~ max. 45 V
Emitter-base voltage (open collector) VEBO max. 5V
Collector current (d.c.) Ic max. 200 mA
Base current IB max. 50 mA
Total power dissipation up to Tamp = 25 °C Ptot 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
Tamb = 25 OC unless otherwise specified
Collector-emitter cut-off current
VBg=0;Vcg =45V ICES < 20 nA
VBe=0;Vcg=45V; Tagmp =150 °C ICES < 20 pA
Emitter-base cut-off current
Ic=0;Vgg=4V IEBO < 20 nA
Saturation voltages
atlc=10mA; g =0,25 mA VceEsat 005t00,35 V
VBEsat 06t0085 V
atlc=50mA; Ig=1,25mA V(CEsat 0,1t0 0,55 V
VBEsat 0,7to 1,06 V
Transition frequency at f = 100 MHz A > 125 MHz
Ic=10mA;Vgg =5V fr - 250 MHz
Collector capacitance at f = 1 MHz
lg=1lg=0;Vcg=10V Cc typ. 25 pF
Emitter capacitance at f = 1 MHz
lc=1g=0;VEg =05V Ce typ. 8 pF
Noise figure at Rg = 2 k2 typ. 2 dB
ic =200 uA; Vcg =5V;f=1kHz; B=200 Hz F < 6 dB

*

Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm.
A Measured under pulse conditions.
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Silicon planar epitaxial transistors BCX70 SER|ES

BCX70G | 70H | 70J 70K
D.C. current gain
VCe=5V;Ic=10pA hFg > — 40 30 | 100
> 120 | 250 | 180 | 380
VCg=5V;Ic=
G0 = "FE = 220 | 460 | 310 |630
Vceg =1V;Ic=50mA hpg > 50 70 90 | 100
Input impedance
VCe=5V;ic=2mA; f=1kHz hie typ. 2.7 36 4,5 75 kQ
Reverse voltage transfer ratio
VCe=5V;lc=2mA;f=1kHz hre typ. 15 2 2 3 10*
Small-signal current gain
VCeE=bV;Ic=2mA;f=1kHz hfe typ. 200 | 260 | 330 |520
Output admittance .
Vece=dV;:lc=2mA; f=1kHz hoe  typ. 18 24 30 50 uS
Base-emitter voltage :

B b P 0,55 to 0,75 \Y
VCe=5V;Ic=2mA VBE — 0,65 v
VCE=5V;Ic=10uA VBE typ. 0,62 \"
Vce =1V;Ic=50mA VBE typ. 0,78 \
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BCX70 SERIES

Switching times
Icon = 10 MA; Igon = —IBoff = 1 MA
Vee=10V; R =990

. typ. 85
turn-on time (tq + t,) ton < 150
: typ. 480
turn-off time (tg + tf) toff <yp 800
[
INPUT 90°%o :
} I
10% :
| |
1 |
I
: ten : toff
| |
| ! | p—
L X 510% T [
| !
|
1 90%0 : 90%0
ouTPUT ! l | l
0,
: e _ l| 10770
| |
L 8y | % | I ts |t 7272064
= e Ui e

Fig. 2 Switching waveforms.
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BCX71 SERIES

SILICON PLANAR EPITAXIAL TRANSISTORS

P-N-P silicon transistors, in a microminiature plastic envelope, intended for low level, low noise, low
frequency purpose applications in hybrid circuits.

QUICK REFERENCE DATA

Collector-emitter voltage (Vgg = 0) —VcES max. 45 V
Collector-emitter voltage {(open base) -VCEO max. 45 V
Collector current (d.c.) —lc max. 200 mA
Total power dissipation Piot max. 250 mwW
Junction temperature T max. 150 ©C
Transition frequency at f = 100 MHz
—Vgcg=5V;—Ic=10mA fr typ. 180 MHz
Noise figure at f = 1 kHz
—Vce =5V, —Ic =200 uA F typ. 2 dB
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BCX71G = BGp
BCX71H = BHp
. BCX71J =BJp
Pinning: BCX71K = BKp
1 = base gg
2 = emitter :
3 = collector 0.150 1.9 ?
075 900 Bl N [=[o2®@]a]8]
0.60 //\ -
| /4/ ‘ 2 ] 1 —-I—
|l 01 5 ~ !
b 10° max : 1.4 25
ma 1.2 max
MBBO018 e J/\ 10° |
x ’ max —-L—
3]
\V T
*—”1,;;,("’ 30° 0~L‘8_8'1_> E 7296885.1

TOP VIEW

See also Soldering recommendations.
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BCX71 SERIES

RATINGS

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

Collector-emitter voltage (Vgg = 0) -VCES max. 45 V
Collector-emitter voltage (open base) -VcEo max. 45 V
Emitter-base voltage (open collector) —-VEBO max. 5V
Collector current (d.c.) —lg max. 200 mA
Base current —Ig max. 50 mA
Total power dissipation up to Tamp = 25 °C Piot max. 250 mw
Storage temperature Tstg —65 to + 150 °C
Junction temperature Tj max. 160 °C

THERMAL RESISTANCE
From junction to ambient* Rth j-a = 500 K/W

CHARACTERISTICS
Tamb = 25 OC unless otherwise specified

Collector-emitter cut-off current

Veg=0;-Vcg =456V —IcEs < 20 nA
VEg=0; —=Vcg =45V; Tamp = 150 oC —lces < 20 uwA
Emitter-base cut-off current
Ic=0;-Vggp =4V —lgBO < 20 nA
Saturation voltages
—Ilc=10mA; —Ig = 0,25 mA -V CEsat 0,06 t0 0,25 V
—VBEsat 061t00,85 V
—lg=50mA; —lg = 1,26 mA —V(CEsat 0,12t0 0,55 V
—VBEsat 0,68 to 1,05 V

Transition frequency at f = 100 MHz A

—Vgg=56V;—-Ic=10mA fr typ. 180 MHz
Collector capacitance at f = 1 MHz

~Vep=10V;Ig=1lg=0 Cc typ. 4,5 pF
Emitter capacitance at f = 1 MHz

—-Vgg=05V;Ic=1.=0 Ce typ. 11 pF
Noise figure at Rg =2 kQ2 2 dB

—VGE =5 V; —Ic = 200 pA; B = 200 Hz F t<yp‘ e

*

Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm.
A Measured under pulse conditions.
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Silicon planar epitaxial transistors BCX71 SERIES

BCX71G | 71H | 71J | 71K

D.C. current gain

—VCe=5V;-Ic=10pA hpg > —| 30 | 40 | 100
= ’ - > 120 | 180 | 250 | 380
UEEST sl =Rmb, "FE < 220 | 310 | 460 | 630
=Veg=1V;=lg=60mA heg > 60 | 80 | 100 | 110
Input impedance
—Vee=5V;—Ic=2mA; f=1kHz hie typ. 27| 36 | 45| 75 kQ
Reverse voltage transfer ratio
—VCg=5V,—-Ic=2mA;f=1kHz hre typ. 1,5 2 2 3 10
Small-signal current gain
—VCe=5V;—Ic=2mA; f=1kHz hfe  typ. 200 | 260 | 330 | 520
QOutput admittance
—Vee=5V,—-Ic=2mA; f=1kHz hoe typ. 18 24 30 50 uS
Base-emitter voltage ‘
= : » 0,6 t0 0,75 Vv
—Veg=5V;—-Ilc=2mA VBE - 065 Vv
—=Vee=5V;=Igc=10uA VBE typ. 0,55 \
=Vgg=1V;—=Igc=50mA VBE typ. 0,72 Vv
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BCX71 SERIES

Switching times
—lcon =10 mA; —Igon = IBoff = 1 MA
=Vee=10V; R =990 O

g typ. 85 ns
turn-on time (tq + t;) ton < 150 ns
typ. 480
turn-off time (tg + tf) toff <yp 800 ::
ﬁ':* 10% T
INPUT e
_____ —
A‘on Loff
” {
e f10%
uTP T
0 uT 0% 90%
10% l
? T(; tr’ ts‘ t: 7272906

Fig. 2 Switching waveforms.
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Philips Components

BDS60/60A/60B/60C

PINNING - SOT223

Data sheet
status Product specification PNP s“lcon Darllngton power
date of issue | April 1991 t =
ransistors
DESCRIPTION
PNP silicon power transistors in a
monolithic Darlington circuitin a
miniature SMD envelope (SOT223)
intended for switching applications.
NPN complements are
BDS61/61A/61B/61C.
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS | TYP. | MAX. |[UNIT
-VcBo collector-base voltage open emitter
BDS60 - 60 \Y
BDS60A - 80 Vv
BDS60B - 100 |V
BDS60C - 120 |V
-Vceo collector-emitter voltage | open base
BDS60 - 60 \Y
BDS60A - 80 \Y
BDS60B - 100 |V
BDS60C - 120 |V
-lc collector current average value | - 3 A
—lcm collector current peak value = 6 A
Ptot total power dissipation Ttap = 25 °C - 8 W
note 1 = 1.5 W
Tj junction temperature - 180 | °GC
hrg DC current gain —lc=05V 2200 | -
-Vce=3V;
Note

1. Mounted on PCB.

415

PIN DESCRIPTION
1 base
2 collector
3 emitter
4 collector
4
1 L |2 3
Top view MSBO002I
Cc
b
MBB018 e

Fig.1 Pin configuration.




Philips Components

Product specification

PNP silicon Darlington power transistors

BDS60/60A/60B/60C

R1 typ.
R2 typ.

3 kQ
80Q 72666462

Fig.2 Darlington circuit diagram.

LIMITING VALUES

In accordance with the Absolute Maximum System (IEC 134)

SYMBOL PARAMETER CONDITIONS | MIN. | MAX. [UNIT
-Veeo collector-base voltage open emitter
BDS60 - 60 Vv
BDS60A - 80 Y
BDS60B - 100 \"
BDS60C - 120 Vv
-Vceo collector-emitter voltage | open base
BDS60 - 60 \
BDS60A - 80 \
BDS60B - 100 \Y
BDS60C - 120 \
-VEBO emitter-base voltage open = 5 \Y
collector
-l collector current average value | - 3 A

~lom collector current peak value - 6 A
-] base current = 100 mA
Ptot total power dissipation Ttab = 25 °C - 8 w
Tstg storage temperature -65 | +150 | °C

range
Tj junction temperature & 150 | °C
THERMAL RESISTANCE'

SYMBOL PARAMETER CONDITIONS | NOM. | UNIT
Rith j-t from junction to tab 1565 | KW
Rthj-a from junction to ambient | on PCB 83.3 K/W
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Philips Components Product specification
PNP silicon Darlington power transistors BDS60/60A/60B/60C
CHARACTERISTICS
Tj = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
-lceo collector cut-off current -lg=0; - - 0.2 mA
VcEe = 1/2 VGEQ max
-lceo collector cut-off current lE=0; - - 0.2 mA
Ve = VCEO max
-lcBo collector cut-off current lg=10; - - 0.5 mA
Ve = 1/2 VeBo max:
T =150 °C
—-lgBo emitter cut-off current -lc=0; - - 5 mA
-Veg=5V
-VBE base-emitter voltage -lc=15A; - - 25 \Y
-Vce=3V;
note 1
-VCE sat collector-emitter saturation -lc=15A; - - 25 \"
voltage -lg =6 mA;
note 1
hre DC current gain -lc=0.5A; - 2200 -
-Vce=3V
note 1
hre DC current gain -lc=15A; 750 = 2
-Vce=3YV;
note 1
hre DC current gain -lc=3A; - 500 -
-Vce=3V;
note 1
Vg diode forward voltage IF=3A - 24 - Vv
fhfe cut-off frequency -lc=15A; - 25 - kHz
-Vce=3V
hfe small signal current gain f=1MHz; 10 - -
-lc=15A;
~~Vcg=3V
ton switching times —lcon=15A; - 0.3 1.5 us
turn-on time —IB on = IBoff = 6 A;
—Vec =30V
toff switching times - 15 5 us
turn-off time
Note

1. Measured under pulse conditions: tp < 300 us, duty cycle < 2%.

April 1991
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Philips Components

Product specification

PNP silicon Darlington power transistors

BDS60/60A/60B/60C

MCB656

100
_Ic
(A
10
—— —IcM max
i N\
L I B RN
=I¢ max N \\
b \
N \ \ \
N it \
4 N NN
AV
N AVENAY
N
(1 \ tp=
< (2) 0.1ms
I NI
N \ 1ms
0.1
10 ms
\
DC
BDS60
BDS60A
BDS60B
BDS60C
0.01 - L
1 10 100 1000
-Vee V)

M
@

Region of permissible DC operation.
Permissible extension for repetitive pulse
operation.

Ptot max @nd Ppeak max lines.

Second breakdown limits.

Fig.3 Safe operating area; Ttap = 25 °C.
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Philips Components Product specification

PNP silicon Darlington power transistors BDS60/60A/60B/60C
MCB657
102
Zth j-1I
(/W)
5=1
[ BRI ——
10 0.5
= =
0.2 A
T T
0.1 ]} Ll =TT L1
a"/,
1 ==t
0.01
/",
=
10-1
10-5 10-4 10-3 10-2 10-1 1 10
tp (s)
= t
MBB0g4 Lp—T ->| 6=_T£-

Fig.4 Pulse power rating chart.

MCB661
104
hFE pra
Pat ‘\\
103 2 \
I’ A Y
y
/
102 = ¥
10
10-2 10-1 1 10
~-Ic (A

Fig.5 Typical DC current gain; -Vcg =3 V;
Ttap = 25 °C.
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Philips Components Product specification

PNP silicon Darlington power transistors BDS60/60A/60B/60C
10 x . o MCB658
1 \ N\ N
\ B S Y N
\ \ \ N
——Ic=1A\ 2A \\:sA—~3\4A RSA—T<EA
Y N
—VCE sat Y N N SR
® N R =TT
\\ 9 ‘\\ T™~L S ——t—— ]
N ~— e~ ol o L
\\ ‘r\\\\‘m. i s i =
1 T ]
0.1
0.1 1 10 100 1000
~Ig (mA)
Fig.6 Typical values of collector-emitter saturation voltage at Ttap = 25 °C.
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Philips Components

BDS61/61A/61B/61C

PINNING - SOT223

Data sheet
satus | Poductspeciication | NPN sillicon Darlington power
date of issue | April 1991 =
transistors
DESCRIPTION
NPN silicon power transistors in a
monolithic Darlington circuit in a
miniature SMD envelope (SOT223)
intended for switching applications.
PNP complements are
BDS60/60A/60B/60C.
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS | TYP. | MAX. | UNIT
Veeo collector-base voltage open emitter
BDS61 - 60 \
BDS61A - 80 Vv
BDS61B - 100 |V
BDS61C - 120 |V
Vceo collector-emitter open base
voltage
BDS61 - 60 Vv
BDS61A - 80 "
BDS61B - 100 |V
BDS61C - 120 |V
Ic collector current average value | - 3 A
lem collector current peak value - 6 A
Ptot total power dissipation | Tiap =25 °C - 8 W
note 1 - 15 W
T junction temperature g 150 | °C
hre DC current gain -lc=05V 1150 | -
-Vce=3V;
Note

1. Mounted on PCB.

421

PIN DESCRIPTION
i base
2 collector
3 emitter
4 collector
4
1 L |2 3
Top view MsBoo2
Cc
b
MBB012 e

Fig.1 Pin configuration.




Philips Components Product specification

NPN silicon Darlington power transistors BDS61/61A/61B/61C

R1 typ. 3 kQ
R2 typ. 120 Q

7266445.2

Fig.2 Darlington circuit diagram.

LIMITING VALUES

In accordance with the Absolute Maximum System (IEC 134)

SYMBOL PARAMETER CONDITIONS | MIN. | MAX. | UNIT
Veeo collector-base open emitter
voltage
BDS61 - 60 \"
BDS61A - 80 \"
BDS61B - 100 \"
BDS61C - 120 Vv
Vceo collector-emitter open base
voltage
BDS61 - 60 Vv
BDS61A - 80 Vv
BDS61B - 100 '
BDS61C - 120 \
VEBO emitter-base voltage | open - 5 \
collector
Ic collector current average value | - 3 A
lcm collector current peak value - 6 A
Is base current - 100 mA
Ptot total power Ttab =25 °C - 8 W
dissipation
Tstg storage temperature —-65 +150 | °C
range
Tj junction temperature - 150 °C
THERMAL RESISTANCE
SYMBOL PARAMETER CONDITIONS | NOM. | UNIT
Rith j-t from junction to tab 1565 | KW
Rthj-a from junction to ambient | on PCB 83.3 K/W
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Philips Components

Product specification

NPN silicon Darlington power transistors BDS61/61A/61B/61C
CHARACTERISTICS
Tj = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
lcEO collector cut-off current I =0; - - 0.2 mA
VcEe = 1/2 VCEO max
lcBo collector cut-off current le=0; - - 0.5 mA
Ves = 1/2 VcBo max
Tj=150°C
leBO emitter cut-off current Ic=0; - - 5 mA
VEg=5V
VBe base-emitter voltage lc=15A; - - 25 \Y
-Vce=3YV;
note 1
VCE sat collector-emitter saturation Ilc=15A; - - 25 Vv
voltage Ig = 6 MA;
note 1
hre DC current gain Ic=0.5A; - 1150 =
Vce=3V
note 1
hre DC current gain Ic=15A; 750 » =
Vce=3V;
note 1
hre DC current gain Ic=3A; - 1800 -
Vce=3V;
note 1
VF diode forward voltage IF=3A - 2.6 - \%
fhte cut-off frequency Ic=15A; - 25 - kHz
-Vcg=3V
hfe small signal current gain f=1MHz; 10 - =
Ic=15A;
Vce=3V
ton switching times Icon=15A; - 0.8 2 us
turn-on time IB on = —IBoff = 6 A;
Vec=30V
toff switching times - 4.5 8 us
turn-off time
Note

1. Measured under pulse conditions: tp < 300 ps, duty cycle < 2%.

April 1991
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Philips Components Product specification

NPN silicon Darlington power transistors BDS61/61A/61B/61C
100 MCB654
Ic
®
10
—— IcMmax
1 AN N N
[ N e N
[ Ic max N N
R N
\\
N
N
1 NN
s @ o
\ 0.1ms
N
1ms
1 N
0.1 N A
v 10 ms
DC

BDS61

BDS61A

BDS61B

BDS61C

0.01 L 1

1 10 100 1000
Vee (V)

I. Region of permissible DC operation.

Il.  Permissible extension for repetitive pulse
operation.

(1) Ptot max @and Ppeak max lines.

(2) Second breakdown limits.

Fig.3 Safe operating area; Ttab = 25 °C.
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Philips Components Product specification

NPN silicon Darlington power transistors BDS61/61A/61B/61C
102 MCB657
Zih j—I
K/W)
6=1
10 olsl, Sesm———
H ———
0.2 2 e
1 "1 b
0.1 _l_‘_r___.-—-!-""“""-'-'-l 1
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0.0
/,
/'
/
10-1
10-5 10-4 10-3 10-2 10-1 1 10
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MBB094 T > i

Fig.4 Pulse power rating chart.

MCB662

104
hFg o
Vd \
\

103 =

Il o)

/
Y
102 ,/
'I
10
10-2 10-1 1 0
Ic

Fig.5 Typical DC current gain; Vcg =3 V;
Tiap =25 °C,
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Philips Components Product specification

NPN silicon Darlington power transistors BDS61/61A/61B/61C
MCBE60
10 1 3 e
1 \ \ (e
\ 3 X
A \ N N
—Ic=1A 2 A 3A—\\4A K5 A TTP16A
VCE sat N \ R B
V) A} N N
LI N i
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Fig.6 Typical values of collector-emitter saturation voltage at Ttap = 25 °C.
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Data sheet BDS201/203/77

i oot NPN silicon epitaxial base power

date of issue | April 1991

transistors
DESCRIPTION PINNING - SOT223
NPN silicon epitaxial base transistors PIN DESCRIPTION
in a miniature SMD envelope 1 base
(SOT223) intended for general 2 collector
purpose and switching applications. 3 emitter
PNP complements are 4 collector
BDS202/204/78.
QUICK REFERENCE DATA 4
SYMBOL PARAMETER CONDITIONS | MIN. | MAX. | UNIT
Vceo collector-base voltage open emitter
BDS201 - 60 \Y
BDS203 - 60 \Y
BDS77 - 100 \Y
Vceo collector-emitter voltage | open base —
BDS201 - 45 Vv
BDS203 - 60 Vv
BDS77 - 80 Vv 1 L |2 3
Ic collector current average value | - 3 A MSB002
Top view
lom collector current peak value - 7 A
Ptot total power dissipation Tiap= 25 °C - 8 W
note 1 - 1.5 W &
T junction temperature - 150 °C
fhie cut-off frequency Ilc=03V 25 . kHz
Vce=3V,; b
Note
MBBO12 a
1. Mounted on PCB
Fig.1 Pin configuration.
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NPN silicon epitaxial base power transistors BDS201/203/77

LIMITING VALUES

In accordance with the Absolute Maximum System (IEC 134)

SYMBOL PARAMETER CONDITIONS | MIN. | MAX. |UNIT
Veeo collector-base voltage open emitter
BDS201 - 60 \Y
BDS203 - 60 \Y
BDS77 - 100 \Y
Vceo collector-emitter voltage | open base
BDS201 - 45 \
BDS203 - 60 Vv
BDS77 - 80 \Y
VEBO emitter-base voltage open collector | - 5 Vv
Ic collector current average value | - 3 A
Icm collector current peak value - 7 A
Is base current - 1 A
Ptot total power dissipation Ttap = 25 °C - 8 W
Tstg storage temperature -65 | +150 | °C
range
T junction temperature 2 150 °C
THERMAL RESISTANCE
SYMBOL PARAMETER CONDITIONS | NOM. | UNIT
Rih j-t from junction to tab 155 | KW
Rthj-a from junction to ambient on PCB 83.3 K/W
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NPN silicon epitaxial base power transistors BDS201/203/77
CHARACTERISTICS
Tj = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
V(Br)ICEO collector-emitter breakdown Ig =0; Ilc =200 mA
voltage
BDS201 - - 45 \"
BDS203 - - 60 Vv
BDS77 - - 80 Vv
Iceo collector cut-off current Ig=0; - - 0.2 mA
Vce=30V
lcBO collector cut-off current le=0; - - 1 mA
Vce=40V;
Tj=150°C
lEBO emitter cut-off current Ic=0; - - 0.5 mA
Vep=5V
VBE base-emitter voltage Ic=3A; - - 1.5 Vv
-Vce=2V,;
note 1
VCE sat collector-emitter saturation Ic=3A; - - 1 \%
voltage Is=0.3A;
note 1
VCE sat collector-emitter saturation Ilc=6A; - - 1.8 \
voltage Is=0.6A;
note 1
VBE sat collector-emitter saturation Ic=6A; - - 2.1 Vv
voltage Is=0.6 A;
note 1
hre DC current gain lc=3A; 30 - -
Vee=2V,
note 1 (BDS201)
hre DC current gain Ic=2A; 30 - -
Vee=2V,
note 1 (BDS203/77)
fr transition frequency f=1MHz, 7 - - MHz
Ic=0.3A;
-Vce=3V
fhfe cut-off frequency Ic=0.3A; 25 - - kHz
-Vee=3V
ton switching times lcon=2A; - g 1 us
turn-on time IBon=-IBoff = 0.2 A;
Vec =20V
toff switching times = = 3 us
turn-off time
Note

1. Measured under pulse conditions: tp < 300 s, duty cycle < 2%.
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NPN silicon epitaxial base power transistors BDS201/203/77
MCB579
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Fig.2 Safe operating area; Ttap = 25 °C.
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NPN silicon epitaxial base power transistors BDS201/203/77
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PNP silicon epitaxial base power

PINNING - SOT223

BDS202/204/78
status Product specification
date of issue | April 1991 .
transistors
DESCRIPTION
PNP silicon epitaxial base transistors
in a miniature SMD envelope
(SOT223) intended for general
purpose and switching applications.
NPN complements are
BDS201/203/77.
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MAX.
-VeBo collector-base voltage open emitter
BDS202 60 \
BDS204 60 \Y
BDS78 100 Vv
-VceEo collector-emitter voltage | open base
BDS202 45 \Y
BDS204 60 Vv
BDS78 80 \%
-l collector current average value 3 A
—lcm collector current peak value 7 A
Ptot total power dissipation Ttab =25 °C 8 W
note 1 1.5 W
T junction temperature 150 °C
fhfe cut-off frequency Ilc=03V - kH
Vce=3V;
Note

1. Mounted on PCB

PIN DESCRIPTION
1 base
2 collector
3 emitter
4 collector
4

1 ]2 3

Top view M5B002
(o}
MBB018 e

Fig.1 Pin configuration.
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PNP silicon epitaxial base power transistors BDS202/204/78

LIMITING VALUES

In accordance with the Absolute Maximum System (IEC 134)

SYMBOL PARAMETER CONDITIONS | MIN. | MAX. | UNIT
-VecBo collector-base voltage open emitter
BDS202 - 60 Vv
BDS204 - 60 Vv
BDS78 - 100 \Y
-Vceo collector-emitter voltage | open base
BDS202 - 45 Y
BDS204 - 60 \
BDS78 - 80 \
-VEBO emitter-base voltage open collector | - 5 Vv
—lc collector current average value | - 3 A
—lcm collector current peak value - 7 A
-l base current - 1 A
Ptot total power dissipation Ttap = 25 °C - 8 W
Tstg storage temperature -65 | +150 | °C
range
T junction temperature - 150 °C
THERMAL RESISTANCE
SYMBOL PARAMETER CONDITIONS | NOM. | UNIT
Rith j-t from junction to tab 155 K/W
Rth j-a from junction to ambient | on PCB 83.3 K/W
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PNP silicon epitaxial base power transistors BDS202/204/78
CHARACTERISTICS
Tj = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
-V(BR)ICEO collector-emitter breakdown Ig=0; 45 - 60 Vv
voltage —lc =200 mA
~lceo collector cut-off current Ig=0; - - 0.2 mA
-Vce=30V
-lcBo collector cut-off current lge=0; - - 1 mA
~Vce=40V;
Tj=150°C
-leBo emitter cut-off current lc=0; - - 0.5 mA
-Veg=5V
-VBEg base-emitter voltage -lc =3A; - - 1.5 \'
-Vce=2V;
note 1
-VCE sat collector-emitter saturation -lc=3A; - - 1 \Y
voltage -lg=0.3A;
note 1 4
-VCE sat collector-emitter saturation -lc=6A; - - 1.8 \'
voltage -lg=0.6 A;
note 1
~VBE sat collector-emitter saturation -lc =6 A; - - 2.1 \%
voltage -lg=0.6 A;
note 1
hrg DC current gain -lc=3A; 30 - -
—-Vgg=2V
note 1
hre DC current gain -lc=2A; 30 - -
-Vce=2V,
note 1
fr transition frequency f=1MHz; K - - MHz
-lc=0.3A;
-Vce=3V
frte cut-off frequency -lc=0.3A; 25 - - kHz
~Vcg=3V
ton switching times -lcon=2A; - - 1 us
turn-on time -lBon=IBoff = 0.2 A;
Vecc=20V
toff switching times - - 3 us
turn-off time
Note

1. Measured under pulse conditions: t, < 300 ps, duty cycle < 2%.
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PNP silicon epitaxial base power transistors

BDS202/204/78
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PNP silicon epitaxial base power transistors

BDS202/204/78
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date of issue | April 1991

DESCRIPTION

NPN epitaxial base transistors in a
monolithic Darlington circuit in
SOT223, intended for general
purpose and switching applications.
PNP complements are
BDS644/646/648/650/652.

QUICK REFERENCE DATA

BDS643/645/647/649/651

NPN silicon Darlington power

transistors

PINNING - SOT223

SYMBOL PARAMETER CONDITIONS | MIN. | MAX. | UNIT
VcBo collector-base voltage open emitter
BDS643 - 60 "
BDS645 - 80 Vv
BDS647 - 100 |V
BDS649 - 120 |V
BDS651 - 140 |V
VcEo collector-emitter voltage | open base
BDS643 - 45 \Y
BDS645 - 60 \%
BDS647 - 80 \Y
BDS649 - 100 |V
BDS651 - 120 Vv
Ic collector current average value | - 3 A
lcm collector current peak value = 7 A
Piot total power dissipation Tiats =25°C - 8 W
note 1 - 15 W
Tj junction temperature = 150 | °C
hre DC current gain Ilc =3 mA; 1000
Vce=3V,;
Note

1. Mounted on PCB

439

PIN DESCRIPTION
1 base
2 collector
3 emitter
4 collector
4
1 L |2 3
Top view Mss002
Cc
b
MBB012 e

Fig.1 Pin configuration.
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Product specification

NPN silicon Darlington power transistors

BDS643/645/647/649/651

' R1

I -

7266445.2

R1 typ. 4 kQ
R2 typ. 100 Q

il

R2

Fig.2 Darlington circuit diagram.

LIMITING VALUES

In accordance with the Absolute Maximum System (IEC 134)

QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS | MIN. | MAX. [UNIT
VeBo collector-base voltage open emitter
BDS643 - 60 Vv
BDS645 = 80 Vv
BDS647 - 100 |V
BDS649 - 120 |V
BDS651 - 140 |V
Vceo collector-emitter voltage | open base
BDS643 - 45 \Y
BDS645 - 60 \Y
BDS647 - 80 Vv
BDS649 - 100 |V
BDS651 - 120 |V
VEBO emitter-base voltage open collector | - 5 Vv
Ic collector current average value | - 3 A
lem collector current peak value - i A
Is base current - 150 mA
Piot total power dissipation Ttab = 25 °C - 8 W
Tstg storage temperature -65 +150 | °C
range
T junction temperature - 150 °G
THERMAL RESISTANCE
SYMBOL PARAMETER CONDITIONS | NOM. | UNIT
Rih j-t from junction to tab 15.5 | KW
Rthj-a from junction to ambient on PCB 83.3 | KW
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NPN silicon Darlington power transistors BDS643/645/647/649/651
CHARACTERISTICS
Tj = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Iceo collector cut-off current Ig=0; - - 0.2 mA
Vce = 1/2 VCEO max
lcBO collector cut-off current le=0; - 0.1 mA
VB = VCEO max
lcBO collector cut-off current lg=0; - - 1 mA
Ve = 1/2 VeBo max:
Tj=150°C
leBO emitter cut-off current lg=0; - - 5 mA
VEp=5V
VBE base-emitter voltage Ilc=8A; - - 258 Vv
Vce=3V,
note 1
VCE sat saturation voltage Ic=3A; - - 2 \Y
I =12 mA;
note 1
VcEsat | saturation voltage Ic=5A; E . 25 v
I =50 mA
note 1
VBE sat saturation voltage Ic=5A; - - 3 Y
Ig = 50 mA;
note 1
hre DC current gain Ic=0.5A; - 2000 -
Vce=3V
note 1
hre DC current gain Ic=3A; 1000 - -
Vce=3V;
note 1
VE diode forward voltage IF=3A - 1.8 - Vv
fhte cut-off frequency Ilc=3A; - 50 - kHz
Vce=3V
hte small signal current gain f=1MHz 10 - -
Ic=3A;
Vce=3V
Ce collector capacitance f=1MHz; - 75 - pF
Veg=10V
ton switching times Icon=3A; - = 2 us
turn-on time IBon=IBoff= 12 MA
toff switching times - - 10 us
turn-off time
Note

1. Measured under pulse conditions: tp < 300 us, duty cycle < 2%.

April 1991
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NPN silicon Darlington power transistors

BDS643/645/647/649/651
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NPN silicon Darlington power transistors BDS643/645/647/649/651
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BDS644/646/648/650/652
status Product specification PNP sili con Darlington power
date of issue | April 1991 -
transistors
DESCRIPTION PINNING - SOT223
PNP silicon epitaxial base transistors PIN DESCRIPTION
in a monolithic Darlington circuit in a 1 base
miniature SMD envelope (SOT223), 2 collector
intended for general purpose and 3 emitter
switching applications. NPN 4 collector
complements are
BDS643/645/647/649/651.
4
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS | MIN. | MAX. | UNIT
-VeBo collector-base voltage open emitter
BDS644 - 45 Vv
BDS646 - 60 Vv
BDS648 - 80 \ —
BDS650 - 100 |V
BDS652 - 120 |V
-Vceo collector-emitter voltage | open base 1 |2 S
BDS644 - 45 Vv — MSB002
BDS646 - 60 \ Spiow
BDS648 - 80 Vv
BDS650 - 100 |V c
BDS652 - 120 |V
-lc collector current average value | - 3 A
~lcm collector current peak value - {4 A b
Ptot total power dissipation Tiab = 25 °C - 8 w
note 1 - 1.5 w
T| junction temperature - 150 | °C MBB018 e
h DC current gain —-lc =3 mA; 1000
i e -\?CE =3V Fig.1 Pin configuration.
Note

1. Mounted on PCB
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PNP silicon Darlington power transistors BDS644/646/648/650/652
s e = e e o i 5
r -
R1 typ. 4Q : — '
1 R2
R2 typ.100 Q . _J
TTeseez | T
e
F'ig.2 Darlington circuit diagram.
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134)
SYMBOL PARAMETER CONDITIONS | MIN. | MAX. [ UNIT
-VeBo collector-base voltage open emitter
BDS644 = 45 Vv
BDS646 - 60 \Y
BDS648 - 80 \"
BDS650 - 100 |V
BDS652 - 120 |V
-Vceo collector-emitter voltage | open base
BDS644 - 45 %
BDS646 - 60 \Y
BDS648 - 80 Vv
BDS650 - 100 |V
BDS652 - 120 |V
-VEBO emitter-base voltage open collector | - 5 \"
-lc collector current average value | - 3 A
—lem collector current peak value - T A
—Ig base current - 150 mA
Piot total power dissipation Ttab = 25 °C - 8 W
Tstg storage temperature -65 | +150 | °C
range
Tj junction temperature : 150 | °C
THERMAL RESISTANCE
SYMBOL PARAMETER CONDITIONS | NOM. | UNIT
Rih j-t from junction to tab 155 | KW
Rith j-a from junction to ambient on PCB 83.3 | KW
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PNP silicon Darlington power transistors BDS644/646/648/650/652

CHARACTERISTICS
Tj = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
-lceo collector cut-off current -lg=0; - - 0.2 mA
-VcE = 1/2 VCEO max
-lcBo collector cut-off current le=0; - 0.1 mA
-VcB = -VCEO max
-lceo collector cut-off current lg=0; - - 1 mA
-VeB = 1/2 VeBO max: ¥
Tj=150°C
—-leBo emitter cut-off current —lc=0; - - 5 mA
-Veg=5V
-VBE base-emitter voltage -lc=3A; = - 25 Y,
-Vce=3V;
note 1
-Vce sat | collector-emitter saturation -lc=3A; - - 2 Vv
voltage —lg =12 mA;
note 1
-Vce sat | collector-emitter saturation -lc=5A; - - 25 Vv
voltage —lg =50 mA
note 1
-VBesat | base-emitter saturation voltage -lc=5A; - - 3 \"
—lg = 50 mA;
note 1
hre DC current gain -lc=0.5A; - 2000 -
-Vce=3V
note 1
hre DC current gain -lc=3A; 1000 - -
-Vee=3YV;
note 1
VE diode forward voltage IF=3A - 1.2 - Y
fhfe cut-off frequency -lc=3A; - 100 - kHz
-Vce=3V
hte small signal current gain f=1MHz 10 - -
—lc =3 A;
-Vce=3V;
Ce collector capacitance f=1MHz; - 75 - pF
-Veg=10V
ton switching times —lgcon=3A; - - 2 us
turn-on time —Ig on = IB off = 12 MA;
-Vec =10V
toff switching times - - 10 us
turn-off time
Note

1. Measured under pulse conditions: tp < 300°us, duty cycle < 2%.

April 1991
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PNP silicon Darlington power transistors

BDS644/646/648/650/652
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PNP silicon Darlington power transistors BDS644/646/648/650/652
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PNP silicon Darlington power transistors BDS644/646/648/650/652
104 7272443.2
e 7 typ N
hre & N
\
// /,/ \ \
/ \
Tj=125%{
1o T // Ny
3 B = 0 = S LY
25°¢ P&
\
10210-7 107! 1 ~lc (A) 10
Fig.6 DC current gain; -Vcg = 3 V; typical values.

April 1991 450




Philips Components

Data sheet
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date of issue | April 1991

DESCRIPTION

BDS933/935/937/939/941

NPN silicon epitaxial base

power transistors

PINNING - SOT223

NPN silicon epitaxial base transistors PIN DESCRIPTION
in a miniature SMD envelope 1 base
(SOT223) intended for general 2 collector
purpose and switching applications. 3 emitter
PNP complements are 4 collector
BDS934/936/938/940/942.
QUICK REFERENCE DATA 4
SYMBOL PARAMETER CONDITIONS | MIN. | MAX. | UNIT
VeBo collector-base voltage open emitter
BDS933 - 45 \"
BDS935 - 60 Y
BDS937 - 100 |V
BDS939 - 120 |V
BDS941 - 140 |V
Vceo collector-emitter voltage | open base
BDS933 - 45 Vv
BDS935 - 60 |V L . 3
BDS937 - 80 "
BDS939 “ 100 |V Top view MSB002
BDS941 - 120 |V
Ic collector current average value | - 3 A c
lom collector current peak value - 6 A
Piot total power dissipation Ttab = 25 °C - 8 W
note 1 - 15 | W b
T junction temperature - 150 | °C
hre DC current gain Ilc =150 mA; | 40 250
Vce=2V; MBB012 e
hre DC current gain lc=1A; 25 -
Vce=2V; ) ) . .
fr transition frequency Ic=250mA; |3 - MHz Fig.1 Pin configuration.
Vce=10V
Note

1. Mounted on PCB
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NPN silicon epitaxial base BDS933/935/937/939/941

power transistors
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134)
SYMBOL PARAMETER CONDITIONS | MIN. | MAX. | UNIT
VeBso collector-base voltage open emitter
BDS933 - 45 Vv
BDS935 - 60 \
BDS937 - 100 Vv
BDS939 - 120 Y
BDS941 - 140 Vv
Vceo collector-emitter voltage | open base
BDS933 - 45 \Y
BDS935 - 60 \%
BDS937 - 80 Vv
BDS939 - 100 Vv
BDS941 - 120 \
VEBO emitter-base voltage open - 5] Vv
collector
Ic collector current average value | - 3 A
Icm collector current peak value - 6 A
Is base current - 0.5 A
Piot total power dissipation Ttap =25 °C - 8 W
Tstg storage temperature -65 | +150 | °C
range
Tj junction temperature - 150 °C
THERMAL RESISTANCE
SYMBOL PARAMETER CONDITIONS | NOM. | UNIT
Rith j-t from junction to tab 1565 K/W
Rthj-a from junction to ambient | on PCB 83.3 K/W
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NPN silicon epitaxial base BDS933/935/937/939/941

power transistors
CHARACTERISTICS
Tj = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
lceBO collector cut-off current lE=0; - - 50 A
VeB = VeBO max
IceBO collector cut-off current le=0; - - 1 mA
Ves = VeBO max;
Tj=150°C
Iceo collector cut-off current Ig=0; - - 0.1 mA
Vce = VCEO max
leBO emitter cut-off current Ic=0; - - 0.2 mA
Vep=5V
VBE base-emitter voltage lc=1A; - - 13 \"
Vce=2V,
note 1
VCE sat collector-emitter saturation Ic=1A; = - 06 v
voltage Is=0.1A
hre DC current gain Ic = 150 mA; 40 - 250
VCE =2V
note 1
hre DC current gain lc=1A; 25 - =
Vce=2V,
note 1
fr transition frequency =1 MHz; 3 - - MHz
Ic =250 mA;
Vce=10V
ton switching times lcon=1A; - 0.4 1 us
turn-on time IBon=-IBoff=0.1 A
toff switching times - 1.5 3 us
turn-off time
Note

1. Measured under pulse conditions: tp < 300 us, duty cycle < 2%.
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NPN silicon epitaxial base BDS933/935/937/939/941
power transistors
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NPN silicon epitaxial base BDS933/935/937/939/941

power transistors
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BDS934/936/938/940/942
status Product specification HH H 1
PNP silicon epitaxial base
date of issue | April 1991 -
power transistors
DESCRIPTION PINNING - SOT223
PNP silicon epitaxial base transistors PIN DESCRIPTION
in a miniature SMD envelope 1 base
(SOT223) intended for general g :%”Ift‘:r‘”
purpose and switching applications. 4 collector
NPN complements are BDS933/935/
937/939/941.
QUICK REFERENCE DATA %
SYMBOL PARAMETER CONDITIONS | MIN. | MAX. | UNIT
-Veeo | collector-base voltage | open emitter
BDS934 - 45 \
BDS936 - 60 Vv
BDS938 - 100 |V
BDS940 - 120 |V
BDS942 - 140 |V
-Vceo | collector-emitter open base
voltage - 45 Vv A L 12 3
BDS934 - 60 \Y
BDS936 - 80 |V Top view Hesooz
BDS938 - 100 |V
BDS940 - 120 |V
BDS942 c
—Ic collector current average value = 3 A
~lom collector current peak value = 6 A
Piot total power dissipation | Tiap = 25 °C = 8 W b
note 1 - 1.5 W
T junction temperature - 150 | °C
hre DC current gain —lc =150 mA; 40 250 MBB018 e
V=2V
hre DC current gain c=1A; 25 -
V=2V . ’ . "
Fig.1 Pin configuration.
fr transition frequency —lc =250 mA, 3 = MHz B .
—Vee=10V
Note

1. When mounted on PCB
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Product specification

PNP silicon epitaxial base
power transistors

BDS934/936/938/940/942

LIMITING VALUES

In accordance with the Absolute Maximum System (IEC 134)

SYMBOL PARAMETER CONDITIONS | MIN. | MAX. | UNIT
-VecBo collector-base voltage open emitter
BDS934 - 45 \Y
BDS936 = 60 \Y
BDS938 - 100 \Y
BDS940 - 120 Vv
BDS942 - 140 \Y
-Vceo collector-emitter voltage | open base
BDS934 - 45 \Y
BDS936 - 60 \
BDS938 - 80 \
BDS940 = 100 \
BDS942 - 120 Vv
-VeBO emitter-base voltage open = 5 \Y
collector
-lc collector current average value | - 3 A
—lcm collector current peak value - 6 A
—lg base current - 0.5 A
Ptot total power dissipation Ttab = 25 °C - 8 W
Tstg storage temperature -65 | +150 | °C
range
T junction temperature - 150 °C
THERMAL RESISTANCE
SYMBOL PARAMETER CONDITIONS | NOM. | UNIT
Rth j-t from junction to tab 16.5 K/W
Rthj-a from junction to ambient | on PCB 83.3 | KW
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PNP silicon epitaxial base

) BDS934/936/938/940/942
power transistors

CHARACTERISTICS

Tj = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT

-lcBo collector cut-off current |gs= O; - - 50 A
~-VcB = -VeBo max

-lceo collector cut-off current le=0; - - 1 mA
-VeB = -VCBO max;
Tj=150 °C

-lceo collector cut-off current Ig=0; - - 0.1 mA
-VcE = -VCEO max

-lgBo emitter cut-off current -lc=0; - - 0.2 mA
~Veg=5V

-VBE base-emitter voltage —lc=1A; - - 1.3 \
-Vce=2V;
note 1

-VGE sat collector-emitter saturation -lc=1A; - - 0.6 \Y

voltage -lg=0.1A

hre DC current gain —lc =150 mA; 40 - 250
~Vee=2V
note 1

hre DC current gain -lc=1A; 25 - -
-Vce=2V,
note 1

fr transition frequency f=1 MHz; 3 - - MHz
—lc =250 mA,
-Vce=10V

ton switching times —lcon=1A; - 0.2 0.6 us

turn-on time IBon=IBoff=0.1A
toff switching times turn-off time - 0.7 24 us
Note

1. Measured under pulse conditions: tp < 300 ps, duty cycle < 2%.

April 1991
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PNP silicon epitaxial bage BDS934/936/938/940/942
power transistors
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Product specification

PNP silicon epitaxial base

BDS934/936/938/940/942

power transistors
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Philips Components

BDS943/945/947
status Product specification HH H H
NPN silicon epitaxial base power
date of issue | April 1991 .
transistors
DESCRIPTION PINNING - SOT223
NPN silicon epitaxial base transistors PIN DESCRIPTION
in a miniature SMD envelope 1 base
(SOT223) intended for general 2 collector
purpose and switching applications. 3 emitter
PNP complements are 4 collector
BDS944/946/948.
QUICK REFERENCE DATA "
SYMBOL PARAMETER CONDITIONS | MIN. | MAX. | UNIT
Veeo collector-base voltage open emitter
BDS943 = 22 Vv
BDS945 - 32 \
BDS947 - 45 Vv
VcEo collector-emitter open base
voltage
BDS943 = 22 \
BDS945 - 32 Vv
BDS947 - 45 Vv 1 L |2 3
Ic collector current average value | - 3 A —— MSB002
Icm collector current peak value = 7 A
Ptot total power dissipation Tiab =25 °C - 8 w
note 1 - 1.5 W c
T junction temperature S 150 | °C
hre DC current gain Ic =10 mA; 25 -
Vce=5V b
hre DC current gain Ilc=500mA; | 85 475
Vce=1V
hre DC current gain Ic=2A; MBBO12 e
BDS943 Vee=1V 50 -
BDS945 50 - Fig.1 Pin configuration.
BDS947 40 -
Note

1. Mounted on PCB.
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NPN silicon epitaxial base power transistors BDS943/945/947

LIMITING VALUES

In accordance with the Absolute Maximum System (IEC 134)

SYMBOL PARAMETER CONDITIONS | MIN. | MAX. | UNIT
Veeo collector-base open emitter
voltage
BDS943 - 22 \Y
BDS945 - 32 Vv
BDS947 - 45 \Y
Vceo collector-emitter open base
voltage
BDS943 - 22 Vv
BDS945 - 32 \Y,
BDS947 - 45 Y
Veso emitter-base voltage | open - 5 \Y
collector
Ic collector current average value | - 3 A
lom collector current peak value - i A
Is base current - 1 A
Piot total power Ttab =25 °C - 8 W
dissipation
Tstg storage temperature -65 +150 | °C
range
T junction temperature - 150 °C
THERMAL RESISTANCE
SYMBOL PARAMETER CONDITIONS | NOM. | UNIT
Rith j-t from junction to tab 155 | KW
Rthj-a from junction to ambient | on PCB 833 | KW
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Philips Components Product specification
NPN silicon epitaxial base power transistors BDS943/945/947
CHARACTERISTICS
Tj = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
lceo collector cut-off current le=0; - 50 HA
Vcs = VcBO max
lceo collector cut-off current Ig=0; - 0.1 mA
Vce = 15 V (BDS943)
Iceo collector cut-off current Ig=0; - Q] mA
Vce =20 V (BDS945)
IcEO collector cut-off current Is=0; - 0.1 mA
Vce =25V (BDS947)
lcBO collector cut-off current lg=0; - 1 mA
Ves = Veso max;
Tj=150°C
leBO emitter cut-off current Ic=0; - 0.2 mA
Veg=5V
VBE base-emitter voltage Ic=2A; - 1.2 \Y
Vece=1V;
note 1
VCE sat collector-emitter saturation voltage | Ic =2 A; - 0.5 Vv
Is=0.2A;
note 1
hre DC current gain Ic =10 mA; 25 -
Vce=5V
note 1
hre DC current gain Ic =500 mA; 85 475
Vce=1V;
note 1
hre DC current gain Ic=2A 50 -
Vece=1V;
note 1 (BDS943/945)
hre DC current gain Ic =250 mA; 40 -
Vece=1V;
note 1 (BDS947)
fr transition frequency f=1MHz 3 - MHz
Ic =250 mA;
Vee=1V
Note

1. Measured under pulse conditions: tp < 300 ps, duty cycle < 2%.

April 1991
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NPN silicon epitaxial base power transistors BDS943/945/947
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NPN silicon epitaxial base power transistors BDS943/945/947
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NPN silicon epitaxial base power transistors BDS943/945/947
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BDS944/946/948
status Product specification HH H -
PNP silicon epitaxial base power
date of issue | April 1991 -
transistors
DESCRIPTION PINNING - SOT223
PNP silicon epitaxial base transistors PIN DESCRIPTION
in a miniature SMD envelope 1 base
(SOT228) intended for general 2 collector
purpose and switching applications. 3 emitter
NPN complements are 4 collector
BDS943/945/947.
QUICK REFERENCE DATA 4
SYMBOL PARAMETER CONDITIONS | MIN. | MAX. | UNIT
-Veso collector-base open emitter
voltage
BDS944 - 22 Vv
BDS946 - 32 \Y
BDS948 - 45 \Y
-Vceo collector-emitter open base =
voltage
BDS944 - 22 v 1 2 3
BDS946 - 32 Vv L=
BDS948 - 45 \ Topview MSB002
-lg collector current average value | - 3 A
—lem collector current peak value - 7 A
Piot total power Twp=25°C | - 8 w ¢
dissipation note 1 - 1.5 W
Tj junction temperature - 150 °C b
hre DC current gain —lc =10 mA; 25 -
—Vee=5V
hre DC current gain —lc =500 mA; | 85 475
~Neg=1V MBB018 e
hre DC current gain -lc=2A;
Sgggig —NgE= 1 gg Fig. 1 Pin configuration.
BDS948 40 -
Note

1. Mounted on PCB.
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Product specification

PNP silicon epitaxial base power transistors

BDS944/946/948

LIMITING VALUES

In accordance with the Absolute Maximum System (IEC 134)

SYMBOL PARAMETER CONDITIONS | MIN. | MAX. | UNIT
-Veeo collector-base open emitter
voltage
BDS944 - 22 \
BDS946 - 32 Vv
BDS948 - 45 Vv
-Vceo collector-emitter open base
voltage
BDS944 - 22 Vv
BDS946 - 32 Vv
BDS948 - 45 \Y
-VeBo emitter-base voltage | open - 5 \
collector
-lc collector current average value | - 3 A
—lcm collector current peak value - 74 A
-l base current - 1 A
Ptot total power Tiab = 25 °C - 8 W
dissipation
Tstg storage temperature -65 +150 | °C
range
T junction temperature - 150 °C
THERMAL RESISTANCE
SYMBOL PARAMETER CONDITIONS | NOM. | UNIT
Rih j-t from junction to tab 15:5 K/W
Rthj-a from junction to ambient | on PCB 83.3 KW
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Product specification

PNP silicon epitaxial base power transistors BDS944/946/948
CHARACTERISTICS
Tj = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
-lcBo collector cut-off current le=0; - 50 UA
-VcB = -VeBO max
—lceo collector cut-off current Ig=0; - 0.1 mA
-Vce = 15 V (BDS944)
-lceo collector cut-off current Is=0; - 0.1 mA
-Vce = 20 V (BDS946)
-lceo collector cut-off current g=0; - 0.1 mA
-Vce =25 V (BDS948)
-lcBo collector cut-off current lg=0; - 1 mA
-VeB = -VCBO max;
Tj=150 °C
-leBo emitter cut-off current Ic=0; - 0.2 mA
-Veg=5V
-VBE base-emitter voltage —lc=2A; - 12 \
“Vee=1V;
note 1
—VCE sat collector-emitter saturation voltage | —-Ic =2 A; - 0.5 \
-lg=0.2 A;
note 1
hre DC current gain —lc =10 mA; 25 -
~Vce=5V
note 1
hre DC current gain —lc =500 mA; 85 475
—Vee=1V,;
note 1
hre DC current gain —lc=2A; 50 -
-Vee=1V,
note 1 (BDS944/946)
hrg DC current gain -lc=2A; 40 -
—Vee=1V,;
note 1 (BDS948)
fr transition frequency f=1MHz 3 = MHz
—lc =250 mA;
~Vee=1V
Note

1. Measured under pulse conditions: tp < 300 ps, duty cycle < 2%.

April 1991
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Product specification

PNP silicon epitaxial base power transistors BDS944/946/948
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PNP silicon epitaxial base power transistors BDS944/946/948
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PNP silicon epitaxial base power transistors BDS944/946/948
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BDS949/951/953/955

Data sheet
. |Prointpeition NPN silicon epitaxial base power
date of issue | April 1991 -
transistors
DESCRIPTION PINNING - SOT223
NPN silicon epitaxial base transistors PIN DESCRIPTION
in a miniature SMD envelope 1 base
(SOT223) intended for general 2 collector
purpose and switching applications. 3 emitter
PNP complements are 4 collector
BDS950/952/954/956.
QUICK REFERENCE DATA 4
SYMBOL PARAMETER CONDITIONS | MIN. | MAX. | UNIT
Veeo collector-base open emitter
voltage
BDS949 - 60 \"
BDS951 - 80 Vv
BDS953 - 100 \
BDS955 - 120 Y
Vceo collector-emitter open base
voltage 1 2 3
BDS949 - 60 vV ==
BDS951 - 80 Y : MSB002
BDS953 . 100 |V R
BDS955 - 120 \Y c
Ic collector current average value | - 3 A
lom collector current peak value - i A
Ptot total power Tab=25°C | - 8 W b
dissipation note 1 - 1.5 W
Tj junction temperature = 150 °C
hre DC current gain Ic=05A; 40 - MBBO12 e
Vce=4V
hre DC current gain lc=2A; 20 - Fig.1 Pin configuration.
Vece=4V
Note

1. Mounted on PCB.
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NPN silicon epitaxial base power transistors BDS949/951/953/955

LIMITING VALUES

In accordance with the Absolute Maximum System (IEC 134)

SYMBOL PARAMETER CONDITIONS | MIN. | MAX. | UNIT
Vceo collector-base open emitter
voltage
BDS949 - 60 \
BDS951 - 80 Vv
BDS953 - 100 Vv
BDS955 - 120 Vv
Vceo collector-emitter open base
voltage
BDS949 - 60 \
BDS951 = 80 \
BDS953 - 100 \
BDS955 - 120 \
VEBO emitter-base voltage | open - 5 \
collector
Ic collector current average value | - 3 A
lem collector current peak value - 7 A
Ptot total power Ttab = 25 °C - 8 W
dissipation
Tstg storage temperature —65 +150 | °C
range
T junction temperature - 150 °C
THERMAL RESISTANCE
SYMBOL PARAMETER CONDITIONS | NOM. | UNIT
Rith j-t from junction to tab 15.5 | KW
Rthj-a from junction to ambient | on PCB 83.3 KW
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NPN silicon epitaxial base power transistors BDS949/951/953/955
CHARACTERISTICS
Tj = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
lcBO collector cut-off current le=0; - 50 HA
Vee = VeBo max
lcBo collector cut-off current lE=0; - 1 mA
Vee = 1/2 VeBo max;
Tj=150°C
Iceo collector cut-off current Is=0; - 0.1 mA
VcE = 1/2 VCEO max
lEBO emitter cut-off current Ic=0; - 0.2 mA
Veg=5V
VBe base-emitter voltage Ic=2A; - 1.4 \
Vee=4V;
note 1
VCE sat collector-emitter stauration voltage | Ic =2 A; - 1 \Y
Is=0.2A;
note 1
hre DC current gain Ic =500 mA; 40 -
Vce=4YV,;
note 1
hre DC current gain Ic=2A; 20 -
Vce=4YV,
note 1
fr transition frequency f=1MHz 3 - MHz
Ic =500 mA;
Vce=4V
Note

1. Measured under pulse conditions: tp < 300 us, duty cycle < 2%.
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NPN silicon epitaxial base power transistors BDS949/951/953/955
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NPN silicon epitaxial base power transistors BDS949/951/953/955
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Product specification
NPN silicon epitaxial base power transistors BDS949/951/953/955
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BDS950/952/954/956
status Product specification aps = -
PNP silicon epitaxial base power
date of issue | April 1991 -
transistors
DESCRIPTION PINNING - SOT223
PNP silicon epitaxial base transistors PIN DESCRIPTION
in a miniature SMD envelope 1 base
(50T223) intended for general 2 collector
purpose and switching applications. 3 emitter
NPN complements are 4 collector
BDS949/951/953/955.
QUICK REFERENCE DATA 4
SYMBOL PARAMETER CONDITIONS | MIN. | MAX. | UNIT
-Veeo collector-base open emitter
voltage
BDS950 - 60 \Y
BDS952 - 80 Vv
BDS954 - 100 Vv
BDS956 - 120 \Y ==
-VcEo collector-emitter open base
voltage 1 L |2 3
BDS950 - 60 \Y
BDS952 - 80 \Y Top view MsBoo2
BDS954 - 100 \Y
BDS956 - 120 \Y%
-lc collector current average value | - 3 A C
—lem collector current peak value - 7 A
Ptot total power Ttap = 25 °C - 8 W b
dissipation note 1 - 1.5 W
Tj junction temperature = 150 °C
hre DC current gain -lc=0.5A; 40 - MBB018 e
~Vce=4V
hre DC current gain “le=2A 20 : Fig.1 Pin configuration.
-Vcg=4V
Note

1. Mounted on PCB.
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Product specification

PNP silicon epitaxial base power transistors

BDS950/952/954/956

LIMITING VALUES

In accordance with the Absolute Maximum System (IEC 134)

SYMBOL PARAMETER CONDITIONS | MIN. | MAX. | UNIT
-VcBo collector-base open emitter
voltage
BDS950 - 60 Vv
BDS952 - 80 \
BDS954 - 100 \
BDS956 - 120 Vv
-VcEo collector-emitter open base
voltage
BDS950 - 60 \
BDS952 - 80 \
BDS954 - 100 Vv
BDS956 - 120 Vv
-VEBO emitter-base voltage | open - 5 \
collector
-lc collector current average value | - 3 A
—lem collector current peak value - 74 A
Ptot total power Ttab = 25 °C - 8 w
dissipation
Tstg storage temperature -65 +150 | °C
range
Tj junction temperature - 150 °C
THERMAL RESISTANCE
SYMBOL PARAMETER CONDITIONS | NOM. | UNIT
Rith j-t from junction to tab 1565 | KW
Rthj-a from junction to ambient | on PCB 833 | KW
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Product specification

PNP silicon epitaxial base power transistors BDS950/952/954/956
CHARACTERISTICS
Tj = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
-lcBo collector cut-off current le=0; - 50 HA
-VcB = -VeBo max
-lceo collector cut-off current lg=0; - 1 mA
Ves = 1/3 VCBO max;
Tj=150°C
-lceo collector cut-off current Ig=0; - 0.1 mA
Vce = 1/2 VCEO max
-leBo emitter cut-off current lc=0; - 0.2 mA
-Veg =5V
-VBE base-emitter voltage -lc=2A; - 1.4 Vv
—Vce=4V,;
note 1
~VCE sat collector-emitter saturation voltage | —lc = 2 A; - 1 \
-lg=0.2 A;
note 1
hre DC current gain —lc =500 mA; 40 -
—Vce=4V
note 1
hre DC current gain -lc=2A; 20 -
~Vce=4V,;
note 1
fr transition frequency f=1MHz; 3 - MHz
—lc = 500 mA;
~Vce=4V
Note

1. Measured under pulse conditions: tp < 300 ps, duty cycle < 2%.
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Philips Components Product specification

PNP silicon epitaxial base power transistors BDS950/952/954/956
MCB691
100
~Ic
Q)]
10
—— —ICM max
1 N N
j = N N
l . s T
=IC max N N
] Y
N
N hi{ \
1 LS N LN
= \ tp=
0.1ms
(1) \
(2) 9
N A
1ms
1 N N
0.1 N \
10 ms
DC
BDS950
BDS952
BDS954
BDS956
0.01 5
1 10 100 1000

=Vee (V)

I. Region of permissible DC operation.

Il.  Permissible extension for repetitive pulse operation.
(1) Ptot max and Ppeak max lines.

(2) Second breakdown limits.

Fig.2 Safe operating area; Tiap = 25 °C.
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Philips Components

Product specification
PNP silicon epitaxial base power transistors BDS950/952/954/956
102 MCBB57
Zth j-I
(K/W)
8 =1
l ] s s
10 0.5
i E Pt :'
0.2 2.l =l
T -1 =
0.1 [ =TT /w’
1 Z=atll
0.0
/",
/
10-1
10-5 10-4 10-3 10-2 10-1 1 10
tp (s)

S
o
MBB094 T T

Fig.3 Pulse power rating chart.

MCB696
103
hFE
!
L—T] \\,\
102
N
N
N
N
10
10r2 10-1 1 10
-Ic (&)

Fig.4 Typical DC current gain; Vcg = 4 V; Ttab = 25 °C.
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Philips Components

Product specification
PNP silicon epitaxial base power transistors BDS950/952/954/956
104 . MCB699
Rt \ ==
\ \ \
~VCE sat -Ig=05A “u 2A T 3A——\5A-—-\7A
(mv)
\ \ \ \
\
\ VRN
Y \ a2 S
\ \ —
X z SR
A\l N
N
\\~
- \\ S L
10
1 10 102 103 104
~Ig (ma)
Fig.5 Typical values of collector-emitter saturation voltage at Tiap = 25 °C.
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J L BF510 to 513

N-CHANNEL SILICON FIELD-EFFECT TRANSISTORS

Asymmetrical N-channel planar epitaxial junction field-effect transistors in the miniature plastic
envelope intended for applications up to the v.h.f. range in hybrid thick and thin-film circuits. Special
features are the low feedback capacitance and the low noise figure. These features make the product
very suitable for applications such as the r.f. stages in f.m. portables (BF510), car radios (BF511) and
mains radios (BF512) or the mixer stage (BF513).

QUICK REFERENCE DATA

Drain-source voltage Vps max. 20 \
Drain current (DC or average) Ip max. 30 mA

Total power dissipation
up to Tymp =40 ©C Piot  max. 250 mW

BF510 | 511 | 512 | 513

Drain current

- y _ > 0.7 25 6 10 mA
V=10 Vag =1 lbss < 30 | 70| 12| 18 mA
Transfer admittance (common source)
Vps=10V;Vgg=0;f=1kHz lysgl > 25 4 6 7 mS
Feedback capacitance
Vps=10V;Vgg=0 Cs typ. 03 0.3 = — pF
Vps=10V;Ip=5mA Crs  typ. = = 0.3 0.3 pF

Noise figure at optimum source admittance
Gg=1mS; —Bg =3 mS; f = 100 MHz
Vps=10V;Vgg=0 F typ. 1.5 1.5 = — dB
Vpg=10V;Ip=5mA F typ. — = 1.5 1.5 dB

MECHANICAL DATA
SOT23.

See also So/dering recommendations.
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BF510 to 513 JL

MECHANICAL DATA 3.0 Dimensions in mm
Fig. 1 SOT23. 2.8 ] Pinning
0,150 i - — 1= gate
i 2 =drain

0,090 = - =
\7/\ E EE 3 = source

d
tj2 v 1 g s

" 0.1 i i T Marking code
10 I max 14 2,5 N
\ | 12 max Shith o
— 1AL 3 BF512 = S8p

‘ meX
\ 3 BF513 = S9p

s
max " 30° 0,‘»8_8,1_’ B 7296885

TOP VIEW

RATINGS

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

Drain-source voltage Vps max. 20 V
Drain-gate voltage (open source) Vpgo max. 20 V
Drain current (DC or average) Ip max. 30 mA
Gate current g max. 10 mA
Total power dissipation up to Tamp =40 °C (note 1) Ptot max. 250 mW
Storage temperature range Tstg —65to + 150 °C
Junction temperature Ti max. 150 ©C

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

Note

1. 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

BF510 to 513

STATIC CHARACTERISTICS

Tamb =25 °C
Gate cut-off current
-Vgs=0.2V;Vpg=0 —lgss <
Gate-drain breakdown voltage
ls=0;~Ip=10uA -V(BRIGDO >~
Drain current >
Vps=10V;Vgs=0 IDss <

Gate-source cut-off voltage

Ip=10uA;Vpg=10V -V (P)GS typ.

DYNAMIC CHARACTERISTICS

BF510 | 511 | 512 | 513
10 10 10 10 nA
20 20 20 20 V
0.7 2.5 6 10 mA
3.0 7.0 12 18 mA
0.8 15 | 2.2 3V

Measuring conditions (common source): Vpg =10 V; Vgg = 0; Tamp = 25 °C for BF510 and BF511

Vps=10V; Ip =5 mA; Tamp = 25 °C for BF512 and BF513

y-parameters (common source)

Input capacitance at f = 1 MHz Cis =
Input conductance at f = 100 MHz gis typ.
Feedback capacitance at f = 1 MHz Crs t<yp.
Transfer admittance at f = 1 kHz lyss! >
Vs = O instead of Ip =5 mA lyfsl >
Transfer admittance at f = 100 MHz lyssl typ.
Output capacitance at f = 1 MHz Cos <
Output conductance at f = 1 MHz dos <
Output conductance at f = 100 MHz 9os typ.

Noise figure at optimum source admittance
Gg= 1mS; —Bg =3 mS;

f=100 MHz F typ.

BF510 511 512 513

b 5 5 5 pF
100 90 60 50 uS
0.3 0.3 | 03 0.3 pF
0.4 04 | 04 0.4 pF
25 4.0 4.0 3.5 mS
— — 6.0 7.0 mS
35 5.5 5.0 5.0 mS

3 3 3 3 pF
60 80 100 120 uS
35 55 70 90 uS
115 1.5 1.5 1.5 dB

l (April 1991
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BF510 to 513

7274941

1.5
Crs
(pF)
1,0
\
\
0,5
NG typ
~
—
Fig. 2 Vgg =0 for BF510 and BF511;
Ip =5 mA for BF512 and BF513; 0
f=1MHz; Tymp = 25°C. 0 10 Vps (V) 20
10 7274942A
L
BF513
L~
L1
[ Yts| BF512 —
(mS) BF511 > -~ /,4
,// ,/'//
|| e
51 BF510 =
A/ '// r
Z0%0
/
V|
4
0
0 5 10 Ip (mA) 15

Fig. 3 Vpg=10V; f=1kHz; Tamp = 25 OC; typical values.
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N-channel silicon field-effect transistors BF510 to 613

300 7221920
Ptot
(mW)
200 \\\\
N

N
100
N

100 200
0 Tamb:F2C)

Fig.4 Power derating curve.
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BF550

SILICON PLANAR EPITAXIAL TRANSISTOR

P-N-P transistor, in a microminiature plastic envelope, intended for applications in thick and thin-film
circuits. This transistor is primarily intended for use in i.f. detection applications.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) -VcBO max. 40 V
Collector-emitter voltage (open base) -VCEO max. 40 V
Collector current (d.c.) -le max. 25 mA
Total power dissipation up to Tamp = 25 °C Piot max. 250 mW
Junction temperature T max. 150 ©C
D.C. current gain at T = 25 oc

-lc=1mA;-Vcg=10V heg > 50
Transition frequency at f = 100 MHz

-lc=1mA;-Vcg=10V fr typ. 325 MHz
Noise figure at Rg = 300 £2

-lg=1mA;-Veg=10V; f=100 kHz F typ. 2 dB
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23 BF550 = LAp
Pinning: 24

* 2.8 .

1 = base -~ — 8]
2 = emitter 0.150

_ 0.090 5 e
3 = collector 075, N . A [=[o2®@]a[8]

0.60[ //
/ B - W 1
c — ' :
01 - . f
10° [T max , 1.4 28
b max 1.2 max
X 10° | ¢
X J max
MBBO18 e 3|
<_IT1I.G1X_>>){ 0.48 _8.1—’ . mﬂ 7296885.1
max
TOP VIEW

See also Sol/dering Recommendations.

w (April 1991
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BF550

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

Tamb = 25 OC unless otherwise specified

Collector cut-off current
lg=0;-Vgg=30V

Emitter cut-off current
Ic=0;-VEg=3V

Base-emitter voltage
-lg=1mA;-Vcg=10V

D.C. current gain
-lgc=1mA;-Veg=10V

Transition frequency at f = 100 MHz
-lc=1mA;-Vgg=10V

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

Noise figure at Rg = 300 2
-lg=1mA;-Vcg=10V; f=100 kHz

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

-VcBo
-Vceo
-VEBO
= C
Ptot
Tstq

Tj

Rth j-a

-lcBo
-IEBO

-VBE

max.
max.
max.
max.
max.

40
40
4
25
250

—65 to +150

max.

typ.

typ.

typ.

typ.

150

500

50

100

750

50

325

0,5

<

mA
mW
oc
oc

K/W

nA

HA

mV

MHz

pF

dB
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J

SILICON PLANAR EPITAXIAL TRANSISTOR

P-N-P transistor in a microminiature plastic envelope, intended for applications in thick and thin-film
circuits such as self-oscillating mixer in u.h.f. tuners in conjunction with bipolar transistors or with

MOS fets.

QUICK REFERENCE DATA

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

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

Transition frequency at f = 100 MHz
Ilg=3mA; -Vcg=10V

-VcBOo max. 40 V
—-VCEO max. 35 V

—Ic max. 30 mA
Piot max. 250 mW
TJ- max. 150 ©C

fr typ. 900 MHz

MECHANICAL DATA
Fig. 1 SOT-23

Pinning:

1 = base

2 = emitter
3 = collector

0.150
¢ ~D.090

b /
MBBO18 e /ﬁ

01
10° 1 max
max

N aio
— 10
X =~ J max

max  30°
max

See also Sol/dering recommendations.

Dimensions in mm

Marking code

BF569 = LHp

=[o2@[]8]

3

0.&8_8.1_’ ’ GB 7296885.1

TOP VIEW

w (April 1991
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BF569

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;,-Vcg=20V
D.C. current gain
lg=3mA; -Vcg=10V

Transition frequency at f = 100 MHz
lg=3mA; -Vgg=10V

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

Noise figure at f = 800 MHz
Ilg=3mA; —-Vcg=10V; Rg=60Q; R =500 2

Power gain at f = 800 MHz
lg=3mA; —-Vcg=10V; Rg =60 2; R|_=500 2

*

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

-VcBo
—VcEOo
—VEBO
—| C
Ptot
Tstg

Tj

Rth j-a

—lcBo

hrE

max. 40
max. 35
max. 3
max. 30
max. 250
—65 to + 150
max. 150
= 500
< 100
= 25
typ. 50
typ. 900
typ. 0,33
typ. 4.5
typ. 14,5

<

mA
mW
oC
oc

K/W

nA

MHz

pF

dB

dB
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BF570

SILICON PLANAR EPITAXIAL TRANSISTOR

N-P-N transistor in a plastic SOT-23 variant envelope, intended for use in large-signal handling i.f. pre-
amplifiers of TV receivers in combination with surface acoustic wave filters.

QUICK REFERENCE DATA

Collector-base voltage (open emitter)

Collector-emitter voltage (open base)

Collector current (d.c.)

Total power dissipation up to Tamp = 25 °C

Junction temperature

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

Transition frequency at f = 100 MHz

Ic=40mA; VCg=10V

Voltage gain at f = 36 MHz (see Fig. 4)

Ic=20mA;VCce =104V

Interference voltage for K = 1% (see Fig. 3)

VcBO max.
VCEO max.
Ic max.
Ptot max.
Tj max.
hFEg >

fT >

Gy typ.
V(int)rms typ.

40 V
15 V
100
250
150 °C

40
490 MHz

24 dB
120 mV

MECHANICAL DATA

Dimensions in mm

Fig. 1 SOT-23.
Pinning: - Marking code
1 = base 28 B26
2 = emitter - —
3 = collector 88‘.;% '
\- — -
0T =g A (Ebz@klE
0.60 //
° // /o e o o
|l 01 ' - f
b 10° max 1.4 25
"‘f" 1.2 max
e \ 10° *
MBBO12 e max
4 ! 3l
Jil 0 _, \
<_mc?x 30° 0,&8_0.1 E 7296885 .1
max
TOP VIEW
See also Soldering recommendations.
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BF570

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter) VecBO
Collector-emitter voltage (open base) VCcEO
Emitter-base voltage (open collector) VEBO
Collector current(d.c.) Ic
Total power dissipation up to Tamp = 25 °C Ptot
Storage temperature Tstg
Junction temperature Tj

THERMAL RESISTANCE
From junction to tab Rth j-t

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

Ilg=0;Veg=20V lcBo

IE=0;Vcp=20V;Tj=1250°C IcBO
Emitter cut-off current

Ic=0;VER=2V IEBO
D.C. current gain

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

Ic=10mA;Vcg=10V fr

Ic=40mA; Vcg=10V fr
Collector capacitance at f = 1 MHz

IE=1le=0;Vcg=10V Cc
Emitter capacitance at f = 1 MHz

Ic=1c=0;VEB=1V Ce
Feedback capacitance at f = 1 MHz

|C=O,VCE=10V Cre

max. 40
max. 15
max. 4.5
max. 100
max. 250

—65 to +150
max. 150
= 500
< 400
< 30
= 100
> 40
> 500
> 490
typ. 2.2
& 35
< 45
typ. 1,6
< 2

<

mA
mW
oC
oC

K/W

nA
uA

nA

MHz
MHz

pF
pF
pF
pF
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Silicon planar epitaxial transistor BF570

7288007

1500
fr
(MHz)
1000
typ
I —
< =
/]
/
V4
500
0
0 25 50 75 Ig (mA) 100

Fig.2 Vce=10V; Tj=25oC.

APPLICATION INFORMATION

-L O + VCC
10nF 14H S.A.W.F.
M equivalent
. circuit

1InF 470

50Q

= 15 pF

2,2k "

.1..1 nF 500
;’ 7297580
4

(1) Test instrument load.

Fig. 3 Large-signal handling i.f. preamplifier for surface acoustic wave filter.

w ﬁpril 1991
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BF570

Performance
Supply voltage Vce = 12 V
Collector current Ic = 20 mA
Measuring frequency fi = 36 MHz
Input impedance Zi typ. 508//1 pF
Output impedance Zo < 100 Q
Voltage gain Vo

Gy (in dB) = 20 log V_I Gy typ. 24 dB
Interference voltage for K = 1%* V(int)rms typ. 120 mV

* |nput terminal voltage at 50 2 internal resistance of signal generator, interference frequency 40 MHz,
80% modulated with 1 kHz.
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BF579

SILICON PLANAR TRANSISTOR

P-N-P transistor in a microminiature envelope primarily intended for u.h.f. applications in thick and
thin-film circuits.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) -Vcgo max. 20 V
Collector-emitter voltage (open base) —Vcgo max. 20 Vv
Collector current —lc max. 25 mA
Total power dissipation up to Tamp =25 °C Ptot max. 250 mW
Junction temperature T max. 150 ©oC

Transition frequency at f = 100 MHz

Ilg=10mA; =Vcg=10V fr typ. 1350 MHz
Transducer gain (common base)

Ilg=10mA; =Vcg =10 V; f =800 MHz

Rg=60£; R =500 Q; Tymp=25°C Gir typ. 16 dB
Noise figure (common base)

lg=10mA; -Vcg =10 V; f = 800 MHz

Rg =60 ©; R|_ = 500 © F typ. 45 dB
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BF579 = LJp
Pinni 3.0

inning: 2.8 -
112 i te)rar;sietter Q150 - .
B 0.090
3-collestor 075 5" ~= (255 = x  E2@]s
0.60 //
Y, Te 1 af
1 | 0| ' '
Jo® max W5 2.5
b * 1.2 max
e, \ e |
max
MBB018 e 4 f 3l
1
1.1 \/ 0 ! ‘
““max_ 30° O‘L‘B—O,‘]—’ E 7296885.1
max
TOP VIEW

See also Soldering recommendations.
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BF579

RATINGS

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

Collector-base voltage (open emitter) see Fig. 2
Collector-emitter voltage (open base) see Fig. 2
Emitter-base voltage (open collector) see Fig. 2

Collector current

Base current (d.c.)

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

Junction temperature

THERMAL RESISTANCE
From junction to ambient*

CHARACTERISTICS

Tamb =25°C

Collector cut-off current
Ig=0;-Vgg=15V

Emitter cut-off current
lc=0;-VEg=1V

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

Transition frequency at f = 100 MHz
lg= 10 mA; -Veg=10V

Feedback capacitance at f = 500 kHz
lE=7mA; —Veg=10V
lIg=0;-Vgg=10V

Transducer gain (common base)
lIge=10mA; -Vcg =10 V; f =800 MHz
Rg =60 £; R_=500 Q

Noise figure (common base)
lg=10mA; =Vcg =10 V; f =800 MHz
Rg =60 £; R =500

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

-VcBo
-VCEO
-VEBO
_|C
- B
Ptot
Tstg

Tj

Rth j-a

—lcBo

—lEBO

max. 20
max. 20
max. 3
max. 25
max. 10
max. 250
—65 to + 150
max. 150
= 500
& 100
& 100
> 20
typ. 1350
typ. 0,46
typ. 160
typ. 16
typ. 4,5

<

mA
mA
mW
ocC
oC

K/W

nA

nA

MHz

pF

dB

dB
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Silicon planar transistor

BF579

30

-V
(V)

20

10

7282721

-Veso/~VeEo
\
\
\
—VEBO \
1 N \
J ~N
100 T, (oc) 200

Fig. 2 Voltage derating curves.
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BF620
BF622

SILICON EPITAXIAL TRANSISTORS

® For video output stages

N-P-N transistors in a microminiature plastic envelope intended for class-B video output stages in colour

television receivers.
P-N-P complements are BF621 and BF623 respectively.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) VeBO max.
Collector-emitter voltage (open base) VCEO max.
Collector-emitter voltage (Rgg = 2,7 kS2) VCER max.
Collector current (peak value) lem max.
Total power dissipation up to T4mp =25 °C Piot max. 1 W
Junction temperature Tj max. 150 oC
D.C. current gain
Ilc=25mA;Vcg=20V hrg > 50
Transition frequency at f = 35 MHz
Ic=10mA;Vcg=10V fr = 60 MHz
Feedback capacitance at f =1 MHz
Ic=0;Vcg=30V Cre < 1,6 pF
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-89. 4.6 BF620 =DC
4,5 BF622 = DA
1,6 1,8
‘4— 14 — ‘4» Lh—-» ;
= 1 ‘
| T 2
|
i
| 26
4,25 1
: 24 393
i ! !
0,8 .
min 2 }
\ y * o 53
B - 01“8 ’ 7269230.6
O 00| ColRgt R T
0,37
¢@*|
- —
See also Soldering recommendations. BOTTOM VIEW

\ ﬁpril 1991

505



BF620
BF622

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
BF620 | BF622

Collector-base voltage (open emitter) VeBO max. 300 250 V
Collector-emitter voltage (open base) VCEO max. - 250 V
Collector-emitter voltage (Rgg = 2,7 k€2) VCER max. 300 -V
—
Emitter-base voltage (open collector) VEBO max. 5 \
Collector current (d.c.) Ic max. 50 mA
Collector current (peak value) Iem max. 100 mA

Total power dissipation up to Tymp =25 °C
mounted on a ceramic substrate

area = 2,5 cm?; thickness = 0,7 mm Piot max. 1 W
Storage temperature Tstg —65 to + 150 oC
Junction temperature T; max. 150 og

THERMAL RESISTANCE*
From junction to collector tab Rthj-tab = 25 K/W
From junction to ambient in free air

mounted on a ceramic substrate

area = 2,5 cm? ; thickness = 0,7 mm Rthj-a = 125 K/W
CHARACTERISTICS BFG20
Tj = 25 OC unless otherwise specified

BF622

Collector cut-off current

lg=0;Vecg =200V IlcBO 55 10 10 nA
Collector-emitter voltage

RBg = 2,7 k§2; Vg =250 V ICER & 50 — nA

RBe = 2,7 k2; Vcg = 200 V;TJ'=150°C ICER <] 10 10 pA
Saturation voltage i

Ic=30mA;Ig =5mA VCE sat & 06 \
D.C. current gain

Ic=25mA;Vcg=20V hre > 50
Transition frequency at f = 35 MHz

Ic=10mA; Vg =10V fr > 60 MHz
Feedback capacitance at f = 1 MHz

Ic=0;Vcg=30V Cre < 1,6 pF

* See Thermal characteristics.
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Silicon epitaxial transistors BF620

BF622
200 7277427
heg
150
100
typ _/—\
/‘/
\
50
\‘
N
\\
. 2 3
1 10 10 I (MA) 10
Fig. 2 Typical values at Vg = 20 V;Tj =25 0C,
150 7277425
fr
(MHz)
100
t
g 7278281.1 ! yp
P%
Ic
(mA) \
! [/ \
50
40 /
//
7
g 07 1 0
e 75 Vge(v) 1 10 | (ma) 107
Fig.3 VCe=20V;Tj=25 oC, Fig.4 Vcg=10V;Tj=250C;f =35 MHz.
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BF620
BF622

7277674

1,0

VBE

(V)

0,75

typ

/

05

0,25

0

50

100 Tj (©c) 150

Fig.5 Ic=25mA; Ve =20 V.

7278282
6
Cre
(pF)
4
2
N
typ
[ty
0
0 20 Vee (V) 40

Fig. 7 Ic=0;f=1MHz; T; =25 oC.

7278283.1

/

100

N
N

Iceo

(nA) /

N

02

100 200
0 T (°C)

Fig.6 Vcg =200 V; typical values.
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BF621
BF623

SILICON EPITAXIAL TRANSISTORS

® For video output stages

P-N-P transistors in a microminiature plastic envelope intended for application in class-B video output

stages in colour television receivers.

N-P-N complements are BF620 and BF622 respectively.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) -VeBO max.
Collector-emitter voltage (open base) -VCEO max.
Collector-emitter voltage (Rgg = 2,7 kQ2) -VCER max.
Collector current (peak value) -lcm max.
Total power dissipation up to Tamp = 25 °C Ptot max.
Junction temperature Tj max.
D.C. current gain
—lg=25mA; -Vcg =20V heg > 50
Transition frequency at f = 35 MHz
—lg=10mA; -Vcg =10V fr > 60 MHz
Feedback capacitance at f = 1 MHz
Ic=0;-Vcg=30V Cre < 1.6 pF
MECHANICAL DATA Dimensions in mm Marking code
i 3 4.6 =
Fig. 1 SOT-89. ge—— —. BF621 =
BF623 = DB
-« 1.6 — - 1‘8 —
[ 1 l & 3
N A

OO*

& E[Eeke]

See also So/dering recommendations.

i *_Ti
L
) *u 053

o DUE, o O
035‘2"’ .

¢-,

~—E—

BOTTOM VIEW

72692306
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BF621
BF623

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
BF621 |BF623

Collector-base voltage (open emitter) -VcBo max. 300 250 V
Collector-emitter voltage (open base) -VCEO max. - 250 V
Collector-emitter voltage (Rgg = 2,7 kS2) -VCER max. ?&___: \"
Emitter-base voltage (open collector) -VEBO max. 5 \
Collector current (d.c.) -lc max. 50 mA
Collector current (peak value) —=lem max. 100 mA

Total power dissipation up to Tamp = 25 °C
mounted on a ceramic substrate

area = 2,5 cm?; thickness = 0,7 mm Piot max. 1 w
Storage temperature Tstg —65 to +150 oc
Junction temperature Tj max. 150 oC

THERMAL RESISTANCE "
From junction to collector tab Rth j-tab = 25 K/W

From junction to ambient in free air mounted
on a ceramic substrate area = 2,5 cm?;
thickness = 0,7 mm Rth j-a = 125 K/W

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

lg=0;,-Vcg =200V —IlcBO <
Collector-emitter voltage

RBE =2,7 k§2; —Vcg =250 V —-ICER <

RBg =2,7k&2; —Vcg =200 V; Tj =1500C —ICER <
Saturation voltage

—lg=30mA; -Ig=5mA —V(CEsat < 0,8 \
D.C. current gain

—lc=25mA; -Vcg =20V hrg > 50
Transition frequency at f =35 MHz

—lc=10mA; -Vcg=10V T > 60 MHz
Feedback capacitance at f = 1 MHz

le=0; —VGE=30V Cre = 1,6 pF

* See Thermal characteristics.
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Silicon epitaxial transistors BF621
BF623
200 7277434
hrE
150
t e —
100 ] YP 1= N
N
50
0 o] 3
1 10 10 g (mA) 10
Fig. 2 Typical values at =V CEg =720 V;Tj=25 o,
150 7277431
fr
(MHz)
100
120 7278286.1
=lg L 1yP
(mA)
>
“ / \
/ 50
40 [
y
£ 1 0 2
05 0,75 Vg (V] 1 10 “ic (mA) 10
Fig. 3 -VcE =20 V; Tj = 25 OC; typical values. Fig.4 -Vcg=10V;T;=2509C;f=35 MHz.
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BF621

BF623
7277674.A
1.0
—VBE
(v)
0,75 =
\\ typ 7278284.1
- - 100 ,./
P~ =
~lcso &
0,5 (nA) //
10 ,'/
//l
0,25
1 £
F 4
'I
o o 200
0 50 100 1. (o) 150 . 100 o)
Fig. 5 -Ic=25mA; -Vcg=20V. Fig. 6 -Vcp = 200 V; typical values.
7278285
6
Cre
(pF)
4
AN
2 N
ANV
—
0
0 20 —Vggl(v) 40

Fig. 7 1c=0;f=1 MHZ;Tj=25 oC.
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BF660

SILICON PLANAR TRANSISTOR

P-N-P transistor, in a microminiature plastic envelope; intended for use as oscillator in v.h.f. tuners
with extended frequency range and/or in conjunction with MOS-FETs in thick and thin-film circuits.

QUICK REFERENCE DATA

Collector-base voltage (open emitter)

Collector-emitter voltage (open base)

-VeBO max. 40 V
—-VcEO max. 30 V

Collector current (peak value) —lcm max. 25 mA
Total power dissipation up to Tymp = 25 °C Piot max. 250 mW
Junction temperature Tj max. 150 ©C
Transition frequency at f = 100 MHz
Ie=6mA; -Veg=10V fr typ. 650 MHz
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23.
. BF660 = LEp
Pinning: 30
1 = base &4
2 = emitter 0.150
3 = collector 0.090
2,075 % —[0.95] 1~ A
ST m 2@k
. u G
0.1 1 . f
b 10° | max 1.4 25
e \ : 1.2 max
MBBO18 e K = r;%:( i
t ! 3[]
e ! BRIBIALE)
max " 30° 0.‘&5_0.1 E 7296885.1
max

See also Soldering recommendations.

TOP VIEW

w (April 1991
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BF660

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 (peak value)

Base current (d.c.)

Total power dissipation up to Tgmp = 25 °C
Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to ambient*

CHARACTERISTICS

Tamb=25°C

Collector cut-off current
lg=0;—Vcg=20V

D.C. current gain
IE=3mA; —Vcg=10V

Transition frequency at f = 100 MHz
IE=56mA; -Vcg=10V

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

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

-VcBo
—-VcEo
—VEBO
—lem
| B
Ptot
Tstg

Tj

Rth j-a

—lcBo
hFe

fr

max. 40
max. 30
max. 4
max. 25
max. 10
max. 250
—65 to + 150
max. 150
= 500
< 50
> 30
typ. 650
typ. 0,65

<

mA
mA
mW
oC
oC

K/W

nA

MHz

pF

514
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BF720
BF722

SILICON EPITAXIAL TRANSISTORS

NPN transistors in a microminiature plastic envelope intended for class-B video output stages in colour
television receivers, and general purpose high voltage circuits.

PNP complements are BF721 and BF723 respectively.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) VcBo max.
Collector-emitter voitage (open base) VCEO max.
Collector-emitter voltage (Rgg = 2,7 kS2) VCER max.
Collector current (peak value) Iem max. 100 mA
Total power dissipation up to Tamp = 25 °C Ptot max. 15 W
Junction temperature Tj max. 150 e
DC current gain

Ic=256mA;Vcg=20V hrg = 50
Transition frequency at f = 35 MHz

Ic=10mA;Vcg=10V fr B 60 MHz
Feedback capacitance at f = 1 MHz

lc=0;Vcg=30V Cre < 16 pF
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-223

6.7
Aok, 0.32 T 6.3
Pinning _0.24 B
1= Base //"‘ 2.9 l E
2 = Collector
3 = Emitter 4
4 = Collector
0.10 T
iz 37 7.3
33 6.7
160 ¢
max — /\13° ) — l
A ' ‘
i 1 2 1K
b \, 10° ' | 080_| |
e R k»‘ oa;~! | L]
(4x)

MBB012 e ' @ ' 7225065
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BF720
BF722

RATINGS

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

Collector-base voltage (open emitter) VcBO
Collector-emitter voltage (open base) VCEO
Collector-emitter voltage (Rgg = 2,7 kS2) VCER
Emitter-base voltage (open collector) VEBO
Collector current (DC) Ic
Collector current (peak value) Ilcm
Total power dissipation up to Tamp = 25 Oc+ Ptot
Storage temperature range Tstg
Junction temperature Tj

THERMAL RESISTANCE
From junction to ambient* Rth j-a

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

Ig=0;Vcg =200V IcBO
Collector-emitter voltage

RBE = 2,7 k§2; Vg =250 V ICER

RBE = 2,7 k§2; Vcg =200 V; Tj= 150 °C ICER
Saturation voltage

Ic=30mA;Ig=5mA VCE sat
DC current gain

Ic=25mA; Vcg=20V hrg
Transition frequency at f = 35 MHz

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

Ic=0;Vcg=30V Cre

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

max.

max.

5 Y
50 mA
100 mA
1,5 w
—65 to + 150 %¢c
150 %
83,3 K/W

BF720 | BF722

10 10 nA

50 — nA
10 10 uA

50

60 MHz

1,6 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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Silicon epitaxial transistors BF720

BF722
200 7277427
hee
150
100
typ LT~
f] = \
\
50 h
N\,
N
\\
0
1 10 1g? Ic (mA) 108
Fig. 2 Typical values at Vcg =20 V;Tj =25 0C,
150 7277425
fr
(MHz)
100
typ
120 7278281.1 g
//
Ic
(mA) \\
» ] Tt
50
40 /
//
7
0 : 0 ’
bt B8 e ti 1 10 (ma) 10
Fig.3 Vcg =20 V;Tj =250C, Fig.4 Vcg=10 V;Tj =250C; f =35 MHz.
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BF720

BF722
7277674
1,0
VBE
(V)
0,75 ~
typ 7278283.1
™~ = 100 ,//
~ =z
IcBo -
0,5 (nA) 7
4
10 ;/
s
4
0,25
1 -
III
0 0'20 100 200
0 50 100 T]_(0(3)150 T; (°C)
Fig. 5 Ic=25mA;Vcg =20 V. Fig. 6 Vcg =200 V; typical values.
7278282
6
Cre
(pF)
4
2 1\
\‘
typ
——
0
0 20 Vee (V) 40

Fig. 7 Ic=0;f=1MHz; T; = 259C,
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BF721
EF723

SILICON EPITAXIAL TRANSISTORS

PNP transistors in a microminiature plastic envelope intended for application in class-B video output
stages in colour television receivers, and general purpose high voltage circuits.

NPN complements are BF720 and BF 722 respectively.

QUICK REFERENCE DATA

BF721 | BF723
Collector-base voltage (open emitter) -VcBO max. 300 | 250 V
Collector-emitter voltage (open base) -VcEO max. — ; 250 V
|

Collector-emitter voltage (Rgg = 2,7 k2) =VoeR max. 300 | ="\
Collector current (peak value) —lcm max. 100 mA
Total power dissipation up to Tamp = 25 °C Ptot max. 1;5 W
Junction temperature Tj max. 150 9e
DC current gain

—lg=26mA; =Vcg=20V hrg > 50
Transition frequency at f = 35 MHz

—lc=10mA; =Vcg=10V T = 60 MHz
Feedback capacitance at f = 1 MHz

lc=0;-Vgg=30V Cia s 16  pF
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-223

6.7

Pinning . (35?
1= Base ze_’l =o2@[A]
2 = Collector
3 = Emitter

4 = Collector

169
max

-l 080l | - felor@re)

| | (4x)
MBBO18 e . 7225065
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BF721
BF723

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

BF721 | BF723

Collector-base voltage (open emitter) -VcBO max.

Collector-emitter voltage (open base) -VCcEOo max.

Collector-emitter voltage (Rgg = 2,7 kS2) -VCER max.

Emitter-base voltage (open collector) -VEBO max.

Collector current (DC) =lg max.

Collector current (peak value) —lcm max. 100 mA
Total power dissipation up to Tamp = 25 °C Ptot max. 1.5 w
Storage temperature range Tstg —65 to +150 %
Junction temperature Tj max. 150 e

THERMAL RESISTANCE
From junction to ambient* Rthj-a = 83,3 K/W

CHARACTERISTICS

T; = 25 OC unless otherwi ified
i unless otherwise specifie BF721 | BF723
_—

Collector cut-off current

Ig = 0; Vg = 200 V ~IcBo < 10| 10 nA
Collector-emitter voltage ’

Rge =2.7kQ; =Vcg =250V —IcER < 50 | - nA

RBE = 2,7 kQ2; —VCE = 200 V; T} = 150 °C ~ICER < 10| 10 A
Saturation voltage

—lc=30mA; —Ig =5 mA —V(CEsat < 08 \
DC current gain

—lc=25mA; -Vcg=20V hrEg > 50
Transition frequency at f = 35 MHz

—lc=10mA; -=Vcg=10V fr = 60 MHz
Feedback capacitance at f = 1 MHz

lc=0; -Vcg=30V Cre = 1,6 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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BF721

Silicon epitaxial transistors BF723
727743
200 3
Pre
150
! t —
100 YR N
50 \
\
P .
0
1 10 102 —Ig (mA! 103
Fig. 2 Typical values at =V¢cg =20 V; Tj =250C.
150 7277431
tr
(MHz)
100
120 ; : 7278286.1
[T |
- [ . YP
4m§l 1 ! asiiN
| L/
i L [/ 50
| 7]
40 } f :
[ RriERn
( 0P~
/: | |
! TR ‘
O‘ /" | 0 ‘ !l | J 1 |
2
05 0,75 Vg (V) 1 1 10 “ig (mA) 10
Fig. 3 -Veg=20V; W= 25 OC ; typical values. Fig.4 -Vcg=10V; Tj =250C; f=35 MHz.
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BF721
BF723

7277674.A

1,0

—VBE
(V)

0,75

7278284 1
(T T V1T

I [ 1 ~lceo = I —" 4
0,5 1 T (nA) - A

100 &

0,25

| )

0 = 200
0 50 100 . (o) 160 ’ A A

Fig. 5 =lc=25mA;-Vcg =20 V. Fig. 68 -Vcpg =200 V; typical values.
7278285
6 { T T T

I

0 20 —vpe(v) 40

‘Fig. 7 Ic=0;f=1MHz; Tj =25 0C.
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Philips Components

Data sheet

status Product specification

date of issue

April 1991

BF747
NPN 1 GHz wideband transistor

FEATURES QUICK REFERENCE DATA
e Stable oscillator operation SYMBOL PARAMETER CONDITIONS | MIN. | MAX. | UNIT
e High current gain Vceo collector-emitter - 20 |V
e Good thermal stability. voltage
Veeo collector-base voltage - 30 |V
VEBO emitter-base voltage - 3|V
DESCRIPTION
9 9 Icm collector current (DC) | peak value - 50 | mA
The BF747 is a low cost NPN Ptot total power up to = 150 | mW
transistor in a plastic SOT23 dissipation Ts=100°C
envelope. It is intended for VHF and note 1
UHF TV-tuner applications and can Tstg storage temperature -85 | +150 | °C
be used as a mixer and/or oscillator. .rangg
Tj junction temperature - +150 | °C
MECHANICAL DATA Note
Plastic SOT23. 1. Tstemperature measured on soidering point of collector tab.
PIN DESCRIPTION ORDERING AND PACKAGE INFORMATION
1 base EXTENDED PACKAGE
2 emitter TYPENUMBER | CODE | PACKING METHOD | PACKING QUANTITY
3 collector BF747 SOT23 12 mm reel 3000

Marking code : E15

523




Philips Components

Product specification

NPN 1 GHz wideband transistor BF747
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134)

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vceo collector-emitter voltage - 20 "
VeBo emitter-base voltage = 3 \
VcBo collector-base voltage - 30 Vv
Icm collector current (DC) peak value - 50 mA
Ptot total power dissipation uptoTs=100°C - 150 mW
Tstg storage temperature range —55 +150 °C
Tj operating junction temperature - +150 °C

THERMAL RESISTANCE
SYMBOL PARAMETER NOM. UNIT
Rth j-s from junction to soldering point 320 K/W
CHARACTERISTICS
Tj =25 °C unless otherwise specified
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
IcBO collector cut-off current le=0;Veg=10V - - 100 nA
hre DC current gain lc=2mA; 40 - 250
Vce=10V
fr transition frequency f=500 MHz; 0.8 12 1.6 GHz
lc=15mA;
Vce=10V
Cre feedback capacitance f=1MHz; - 0.5 - pF
lg=ie=0;
Veg=10V
Gum maximum unilateral power gain f=100 MHz; - 20 - dB
lc=1mA;
Voce=10V
note 1
Note
1. Maximum Unilateral Gain (Gyw) is defined as:
1 1
B |8m |8 ———
1-184112 1- 182
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Philips Components Product specification
NPN 1 GHz wideband transistor BF747
MCB315-1
200
sﬁ;:t';‘a':e Ptot
(mW)
150

Cu leads 20mm

infinite heatsink or plug 7289075

Fig.1 Test circuit for SOT23 Ry, j-s measurement;
ceramic substrate 8 x 10 x 0.7 mm.

50

50 200
Ts (°C)

Fig.2 Power derating curve, junction to case.

MCB310-1

140
hrg

100

™N
N
60
20
0.1 ) 10 100
Ic (mA)

Fig.3 Current gain as a function of collector current;
Vce=10V.

MCB311-1

VCE sat
(]

0.01
0.1 1 10 100

Ic (mA)

Fig.4 Collector-emitter saturation voltage as a function
of collector current; Ic/Ig = 10.

April 1991
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Philips Components

Product specification

NPN 1 GHz wideband transistor BF747
1.4 MCB312-1 1.2 MCB313
fr Cre
(GHz) A (pF)
AN \
1.0 7 0.8
/ N
y T~
b
0.6 0.4
/
0'20 1 1 0 100 oo 4 8 12 16 20
Ig (mA) ves (V)

Fig.5 Transition frequency as a function of collector
current; Vcg=10V; f =500 MHz.

Fig.6 Feedback capacitance as a function of voltage;
le=ie=0; f=1MHz.

MCB320
40

Gum
(dB)

30

- —

20

10

0

0 10 20 30

Ic (mA)

Fig.7 Common-emitter Gum as a function of collector
current; Vce=10V; f=100 MHz.

MCB321-1

50
Gum
(dB)
40
\\
30
20 N
\\
N
10
0 \
-10
10 102 103 104
f (MHz)

Fig.8 Common-emitter Gum as a function of frequency;
Vce=10V; Ic =15 mA.

April 1991
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Philips Components Product specification

NPN 1 GHz wideband transistor BF747
8 MCB322 0 I MCB323-1
F b1 f =1000 MHz
(dB) (ms) 800 |
6 -20 PR 400
R, S 200
9 Ilg=-2mA |
‘»4.,__\l —1,—" ‘\ \\\
4 —-40
~
\\ 1\\‘
=5 mA
2 -
60 o |r
—10mA
0 -80 L
0.1 1 10 100 10 20 30 40 50 60
Ic (mA) 914 (ms)
Fig.9 Common-emitter noise figure as a function of Fig.10 Common-base input admittance, Y11;
collector current; Vog =10V, f =100 MHz; Veg=10V.
Ze=Zi=50/9Q.
80 MCB324 o MCB326
b12
b
(,,,251) [esmAl—— —10mA (mS) ;
- -0.5 Ig=-10mA+—-5mA — —2mA-
60 < \ 2 » /500
I 7 y fs00
\\ -1.0
el Fr=pmrry N 7 7590 =
E=-2m
| 200- ~[3ghmta \ N -15 J 500
500 “\\ |
600 800
20 800 "
= 1000 MHz =20 n
l 1y > £ =1000 MHz
o] -2.5 L
-50 -—40 -30 -20 -10 o] 10 -0.7 -0.5 -0.3 -0.1
921 (mS) 912 (ms)
Fig.11 Common-base forward admittance, Y21; Fig.12 Common-base reverse admittance, Y12;
Veg=10 V. Veg=10V.
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Philips Components Product specification

NPN 1 GHz wideband transistor

BF747

MCB325

8
b22
(ms) Ig=
—2mA _5maA
6 f =1000 MHz & Z10mA
4
4 ///

0 0.4 0.8 1:2 1.6
922 (ms)

Fig.13 Common-base output admittance, Y22;
Veg=10 V.

-50 MCB316

Fig.14 Common-emitter input reflection coefficient, S11; Vce =10V; Ic =15 mA.
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Philips Components Product specification

NPN 1 GHz wideband transistor BF747

90°

1350 /‘ b

40 MHz

180° 0°
3 GHz

-135° -45°

—00° MCB318

Fig.15 Common-emitter forward transmission coefficient, S>1; Vcg = 10 V; Ic = 15 mA.

90°
1359 450
3GHz
180° o
40 MHz o
—-135° —450
_g0° MCB319

Fig.16 Common-emitter reverse transmission coefficient, S12; Vce =10V, Ic = 15 mA.
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Philips Components

Product specification

NPN 1 GHz wideband transistor BF747
—50 MCB317
Fig.17 Common-emitter output transmission coefficient, Spo; Vce =10 V; Ic = 15 mA.
Y-Parameters (common-base) at Vcg = 10 V; Ig = -2 mA,; typical values.
FREQUENCY Y11 Ya1 Y1z Yz2
(MHz) Real Imag Real Imag Real Imag Real Imag
(mS) (mS) (mS) (mS) (mS) (mS) (mS) (mS)
40.00 68.9746 -10.271 | -67.9160  12.3298 -.0200 - .1000 -.0130 .29080
100.00 60.4233 -20.585 | -57.9200 25.6144 -.0600 - .3000 -.0840 70980
200.00 45.0125 —27.430 | -39.0830 34.4796 —-.1000 — .6000 .1943 1.35389
300.00 34.2639 -26.441 | —25.4210  33.9009 —-.2000 - .8000 .2948 1.91811
400.00 27.6753 -23.366 | —17.2450 31.1112 —-.2000 -1.0036 .3728 2.50881
500.00 23.9258 -20.416 | -11.6530 27.6373 —-.2000 -1.2020 4471 3.04457
600.00 21.4986 -17.909 | — 7.8471  25.0050 —-.2000 —-1.4026 5253 3.59467
700.00 20.0348 -15.630 | — 5.3109 22.6341 —.2000 -1.5963 .5974 4.17222
800.00 18.6263 -14.039 — 2.9007 20.1675 —.2000 -1.8013 .6929 4.70894
900.00 18.2579 -12.788 | — 1.3647 18.7133 —-.2000 -2.0306 .8206 5.29419
1000.00 17.8426 -11.684 .0660 17.1226 —-.2000 —2.2498 .9520 5.88614
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Philips Components

Product specification

NPN 1 GHz wideband transistor BF747
Y-Parameters (common-base) at Vcg = 10 V; Ig = -5 mA; typical values.
FREQUENCY Y11 Y21 Y12 Y2
(MHz2) Real Imag Real Imag Real Imag Real Imag
(mS) (mS) (mS) (mS) (mS) (mS) (mS) (mS)
40.00 132.6450 -35.658 |-130.47000 38.7532 -.060 - .2000 -.05600 .36870
100.00 96.3278 -62.045 |- 91.06400 67.9477 -.200 - .5000 .20970 .83980
200.00 54.7356 -57.831 |- 45.98500 64.7007 -.300 - .7000 .37680 1.42279
300.00 37.5006 -46.867 |- 26.38900 53.7615 -.400 - .8000 .46800 1.95355
400.00 29.1994 -38.645 |- 16.63700 45.7605 -.400 -1.0430 .58050 2.52321
500.00 25.2687 -32.798 |- 11.03600 39.7522 -.400 -1.2500 .63100 3.09770
600.00 22.0303 -28.445 |- 6.27570 34.9583 -.400 —-1.4469 .70520 3.63913
700.00 20.2654 -25.198 |- 3.34920 31.4025 -.400 -1.6459 .80310 4.21016
800.00 18.6656 -22.649 |- .60000 27.6064 -.400 -1.8593 .87660 4.73938
900.00 17.8189 -20.746 1.38032 25.2334 -.400 -2.0839 1.00727 5.31269
1000.00 17.2772  -19.065 2.92948 23.0084 -.400 -2.3053 1.15011 5.92755
Y-Parameters (common-base) at Vgg = 10 V; Ig = —10 mA; typical values.
FREQUENCY Y1 Ya1 Y12 Yz
(MHz2) Real Imag Real Imag Real Imag Real Imag
(mS) (mS) (mS) (mS) (mS) (mS) (mS) (mS)
40.00 189.0470 -79.568 |-185.47000 -82.9150 -.090 - .3000 -.08600 .43550
100.00 108.5130 -99.005 |-101.43000 105.3800 -.300 - .5000 .32930 .87400
200.00 55.2449 -76.232 |- 44.63200 82.8056 -.500 - .7000 .49110 1.40994
300.00 37.1349 -59.012 |- 24.28100 65.6604 -.500 - .9000 .60430 1.96058
400.00 28.8268 -47.567 |- 14.57300 54.4220 -.600 -1.0467 .68940 2.52179
500.00 246784 -40.178 |- 8.56610 46.6501 -.600 -1.2644 .75390 3.09189
600.00 21.2460 -35.017 |- 3.39520 40.7817 —-.600 -1.4688 .84080 3.63543
700.00 19.2824 -30.939 |- ,20000 36.2027 —-.600 -1.6715 .93220 4.20978
800.00 17.1543  -27.470 2.55300 31.1491 -.600 -1.8634 99920 4.71616
900.00 16.4469 -25.237 457622 28.3362 -.600 -2.1025 1.15185 5.31337
1000.00 15.8137 -23.001 6.03713 25.4579 -.600 -2.3336 1.31127 5.90833
Y-Parameters (common-base) at Vgg = 10 V; Ig = —15 mA; typical values.
FREQUENCY Yn Y1 Y1z Y22
(MHz) Real Imag Real Imag Real Imag Real Imag
(mS) (mS) (mS) (mS) (mS) (mS) (mS) (mS)
40.00 206.4780 -113.760 |-202.64000 118.0530 -.200 - .3000 .18780 47790
100.00 104.3290 -113.970 |- 96.42500 120.0870 -.400 - .5000 .41900 .87720
200.00 53.0622 - 81.120 |- 41.70000 87.7035 -.500 - .7000 .57550 1.41575
300.00 35.9283 - 62.076 |- 21.91000 68.6039 -.600 - .8000 .65550 1.93670
400.00 28.0704 - 50.027 (- 12.48400 56.9216 —-.600 -1.0609 .75580 2.52909
500.00 23.4107 - 42.306 (- 6.08020 48.2499 —-.600 -1.2607 .81790 3.07778
600.00 20.1019 - 36.373 |- 1.22150 41.5856 —.600 -1.4610 .89420 3.61247
700.00 18.1804 - 32.035 2.01096 36.6737 —.600 -1.6677 .99970 4.18590
800.00 16.1524 - 28.238 4.48487 31.3273 —-.600 -1.8612 1.09358 4.71538
900.00 15.4557 - 25.677 6.45024 28.0793 -.600 -2.1019 1.26238 5.28396
1000.00 14.6838 - 23.452 7.89223 24.8572 —-.600 -2.3163 1.39668 5.87286
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Philips Components Product specification

NPN 1 GHz wideband transistor BF747

S-Parameters (common-base) at Vcg = 10 V; Ic = 2 mA,; typical values.

S11 S21 S12 S22
FR Y - G
E(%l'.:Ez;JC Mag Ang Mag Ang Mag Ang Mag Ang (dUBN)'
(rat) (deg) (rat) (deg) (rat) (deg) (rat) (deg)

40 .891 - 171 5.90 160.4 .013 79.3 .986 - 4.0 3.7
100 741 - 37.1 4.89 137.9 .027 69.4 .936 -78 26.2
200 522 - 55.9 3.38 1153 .044 64.0 .882 -10.6 18.4
300 404 - 65.8 2.48 1038.2 .057 63.2 .857 -12.6 14.4
400 .332 - 733 1.97 94.4 .070 63.0 .847 -14.6 11.8
500 .288 - 78.7 1.62 88.0 .081 63.2 .839 -16.9 9.8
600 .258 - 84.7 1.39 82.5 .092 63.1 .835 -19.3 8.3
700 .233 - 89.2 1.23 77.9 .102 62.7 .833 -21.7 &%)
800 .213 - 95.0 1.10 73.8 g12 62.5 .829 -24.0 6.0
900 .199 -100.3 1.00 70.0 122 62.0 .827 -26.4 54

1000 184 -106.5 .93 66.6 131 61.9 .822 -28.8 4.4
1200 154 -120.2 .82 59.6 .148 61.1 .812 -33.5 30
1400 142 -134.3 .74 53.9 .164 60.8 .807 -38.5 2.0
1600 131 -146.0 .68 50.0 178 60.9 .799 -43.2 1.1
1800 A21 -161.9 .64 45.9 194 60.9 792 -47.6 4
2000 AT -179.8 60 41.0 207 60.4 771 -52.2 =13
S-Parameters (common-base) at Vcg = 10 V; Ic = 5 mA; typical values.
S11 S21 S12 S22
FREQUENCY G
(MHz2) Mag Ang Mag Ang Mag Ang Mag Ang (dUBh;'
(rat) (deg) (rat) (deg) (rat) (deg) (rat) (deg)

40 767 . - 26.3 11.30 149.3 .011 75.8 .956 - 6.0 35.6
100 .542 - 49.1 7.60 123.2 .022 67.6 .875 - 8.8 25.4
200 .359 - 65.2 4.49 104.5 .036 66.7 .827 -10.1 18.6
300 .283 - 75.2 3.14 95.4 .049 66.7 .811 -11.8 14.9
400 .244 - 84.2 2.45 88.6 .061 66.5 .804 -13.9 12.5
500 214 - 924 1.99 83.5 .0738 66.5 .798 -16.0 10.5
600 .196 -100.7 1.69 78.7 .083 66.6 797 -18.5 9.1
700 .180 -108.6 1.48 74.7 .093 66.6 797 -20.8 79
800 170 -115.6. 1.81 71.2 .102 66.5 .796 -23.1 6.8
900 .156 -123.6 1.19 67.7 d412 66.1 .792 -25.4 5.9

1000 146 -131.7 1.10 64.4 121 66.0 .790 -27.8 5.2
1200 132 -150.4 .96 57.6 .138 65.9 .783 -32.5 3.9
1400 132 -164.8 .85 52.4 155 65.9 778 -37.4 2.7
1600 133 -176.8 .78 48.4 ATe 66.2 776 -42.1 1.9
1800 132 169.3 72 44.4 189 66.3 70 -46.5 1.2
2000 140 152.4 .67 39.3 .205 65.5 452 -50.9 3
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Philips Components Product specification

NPN 1 GHz wideband transistor BF747

S-Parameters (common-base) at Vg = 10 V; Ic = 10 mA; typical values.

S11 S21 S12 So2
FREQUENCY G
(MHz) Mag Ang Mag Ang Mag Ang Mag Ang (dUB“;
(rat) (deg) (rat) (deg) (rat) (deg) (rat) (deg)

40 .637 - 3441 15.48 139.4 .010 72.6 .921 - 73 34.2
100 416 - 547 8.90 114.2 .020 68.9 .837 - 8.5 25.0
200 .283 -71.9 4.95 99.1 .033 68.5 .802 - 94 18.7
300 .236 - 84.8 3.42 91.6 .046 68.3 .790 -11.1 161
400 .204 - 97.7 2.64 85.3 .057 68.0 .785 -13.2 12.7
500 .186 -108.3 2.14 80.6 .068 68.5 .781 -15.5 10.8
600 73 -117.8 1.81 76.1 .077 68.8 .780 -17.7 94
700 155 -127.4 1.58 723 .087 69.2 .781 -20.1 8.2
800 161 -134.7 1.40 68.8 .097 69.4 781 -22.5 71
900 .143 -143.3 1.26 65.3 .106 69.3 778 -24.7 6.1

1000 139 -152.2 1.16 62.3 118 69.4 779 -27.0 5.4
1200 .135 -170.8 1.01 55.5 134 69.4 A73 -31.7 41
1400 .139 177.6 .89 50.3 1562 69.2 .768 -36.7 29
1600 143 167.4 .80 46.4 170 69.4 .766 -41.4 2.0
1800 146 152.2 .74 42.6 .188 69.4 762 -45.9 1.3
2000 161 140.1 .69 37.5 .205 68.3 .746 -50.4 4
S-Parameters (common-base) at Vcg = 10 V; Ic = 15 mA; typical values.
S11 S21 S12 S22
FREQUENCY G
(MHz) Mag Ang Mag Ang Mag Ang Mag Ang (dUBN)I
(rat) (deg) (rat) (deg) (rat) (deg) (rat) (deg)

40 .564 - 37.9 16.88 133.4 .009 73.0 .901 - 74 33.4
100 .365 - 57.3 8.99 110.3 .019 69.4 .826 - 79 24.7
200 .260 - 75.7 4.93 96.9 .032 69.3 797 - 8.9 18.5
300 .216 - 914 3.41 89.8 .044 69.2 .786 -10.8 15.0
400 187 -105.1 2.63 83.7 .055 69.3 781 -12.9 12.6
500 174 -116.4 2.12 79.0 .066 69.9 779 -15.1 10.7
600 .160 -126.6 1.80 74.4 .075 701 778 -17.4 9.2
700 152 -136.3 1:56 70.5 .085 70.7 781 -19.8 8.1
800 .143 -145.0 1.38 67.0 .095 71.0 .780 -22.1 6.9
900 .138 -152.1 1.24 63.7 .104 70.9 .780 -24.4 6.0

1000 .136 -161.8 1.14 60.5 118 71.0 778 -26.7 5.3
1200 A37 -178.2 .99 53.9 A32 70.9 774 -31.5 3.9
1400 144 168.8 .87 48.6 A5 70.6 .770 -36.4 2.8
1600 145 159.4 M8 44.6 169 70.9 .768 -41.2 1.9
1800 150 146.2 TS 41.0 .188 70.8 .764 -45.7 1.1
2000 167 134.2 .67 35.9 .206 69.5 748 -50.3 3
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BF820
BF822

SILICON EPITAXIAL TRANSISTORS

N-P-N transistors in a microminiature plastic envelope intended for application in thick and thin-film
circuits. Primarily intended for use in telephony and professional communication equipment. P-N-P
components are BF821, BF823 respectively.

QUICK REFERENCE DATA

BF820 |[BF822

Collector-base voltage (open emitter) Vego — max. 300 250 V
Collector-emitter voltage (open base) VCEO max. - 250 V
Collector-emitter voltage (Rgg = 2,7 k2) Vcer  max. 300 =\
Collector current (peak value) lcm max. 100 mA
Total power dissipation up to Tamp = 25 °C Ptot max. 250 mwW
Junction temperature Tj max. 150 oC
D.C. current gain
lc=25mA;Vcg=20V hFg > 50
Feedback capacitance at f = 1 MHz
Ilc=0;Vcg=30V Cre = 1,6 pF
Transition frequency at f = 35 MHz
Ic=10mA; Vcg = 10V fr b 60 MHz
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BF820= 1 Vp
3.0 BF822 =1 Xp
Pinning: 2.8
1= base 0.150 L
2 = emitter 0.090
N —{[0.95| |-
3 = collector - 075 > A EE
0.60
| (- I 3|
L SN
lle 04 ' '
10° max i 1L 25
b max 1.2 max
SN i /\‘ 10° {
X § max EE
mBBO12 e 3 3
e 1 _,\/ g..| ‘
max " 30° 0.&8_0.1 E 7296885 .1

max

TOP VIEW
See also Soldering recommendations.
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BF820
BF822

RATINGS

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

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Collector-emitter voltage (Rgg = 2,7 kf2)
Emitter-base voltage (open collector)
Collector current (d.c.)

Collector current (peak value)

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 =200V
Collector-emitter voltage
RBE = 2,7 k§2; Vg =250 V
RBE =2,7k§2; Vcg =200 V; Tj=150 oC
Saturation voltage
Ic=30mA; Ig=5mA
D.C. current gain
Ic=25mA;Vcg=20V

Transition frequency at f = 35 MHz
Ic=10mA;Vcg =10V

Feedback capacitance at f = 1 MHz
Ic=0;Vcg=30V

VcBo ~ max.
VCeEQ  max.
VCER  max.
VEBO  max.
Ic max.
lcv max.
Ptot max.
Tstg

Tj max.
Rthja =
IcBo

ICER

ICER

VCE sat

hFE

fr

Cre

* Mounted on a ceramic substrate: area = 2,5 cm?; thickness = 0,7 mm.

BF820 | BF822

300 250
- 250

50
100

250
—65 to +150
150

500

BF820 |BF822

10 10

50 50
10 10

0,6

50

60

1,6

nA

nA
nA

MHz

pF
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Silicon epitaxial transistors

BF820

BF822
200 7277427
HEg
150
100
typ H— I\
// \
-/ \
\
50 \
N
NN
0
1 10 102 Ic (mA] 103
Fig. 2 Vcg =20 V; Tj=250C.
150 7277425
fr
(MHz)
120 7Z278281.1 100
Ic typ
(mA) P%
80 / // \\
/ 50
40
P74
P
0
0,5 0,75 Vae (V)
o 2
1 10 Ic (mA) 10

Fig. 3Vcg=20V;Tj=25 OC; typical values.

Fig. 4 Vgg = 10V; Tj=25°C, f = 35 MHz.
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BF820

BF822
7277674
1.0
VBE
(V) 7278283.1
0,75 ~ 100 v
v 4
t IcBo
NG TYP ok /[
I~~~
o /
05 =
7
/-
1 /
0,25 /l
0.2
0 100 T, (oc) 200
0
0 50 100 + ;opy 150
T G} . .
Fig. 5 Ic=25mA; Vcg =20 V. Fig. 6 Vcg = 200 V; typical values.
6 7278282
Cre
(pF)
4
t
2
N
typ
P
0
0 20 Veg (V) 40

Fig. 7 Ic=0;f=1MHz; Tj = 25 °C.
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BF821
BF823

SILICON EPITAXIAL TRANSISTORS

P-N-P transistors in a microminiature plastic envelope intended for application in thick and thin-film
circuits. Primarily intended for use in telephony and professional communication equipment. N-P-N

complements are BF820, BF822 respectively.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) —-VecBo max.
Collector-emitter voltage (open base) —VCEQ max.
Collector-emitter voltage (Rgg = 2,7 k2) —VCER max.
Collector current (peak value) —lcm max.
Total power dissipation up to Tamp =25 ©C Piot max.
Junction temperature Tj max.
D.C. current gain

—lc=25mA; -Vcg=20V heg > 50
Feedback capacitance at f = 1 MHz

~=lg=0;-Vge =30V Cre < 1,6 pF
Transition frequency at f = 35 MHz

—lc=10mA; -Vcg=10V fy > 60 MHz
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. 3.0 BF821=1Wp

. 28 BF823 = 1Yp
Pinning: :
1 = base 0.150
2 = emitter 0.090 -m
\ o -
3 = collector iy DT ~ A EE
0.60
c 1 0]
0.1 : ' f
b 10° 1™ max 1.4 25
m;:x 1.2 max
R /\ 10° |
MBBO18 e i J max e
3|
J
. 0 ']
‘_nmx-’ 30° 0.48_54 B 7296885.1
max

See also So/dering recommendations.

TOP VIEW
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BF821
BF823

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
BF821 |BF823

Collector-base voltage (open emitter) —-Vego max. 300 250
Collector-emitter voltage (open base) -VCeEp max. = 250
Collector-emitter voltage (Rgg = 2,7 k§2) —VCER max. 300 | -
Emitter-base voltage (open collector) —VEBO max. T 5
Collector current (d.c.) —l¢ max. 50
Collector current (peak value) —lcy max. 100
Total power dissipation *

up to Tamp =25 °C Piot max. 250
Storage temperature Tstg --65 to + 150
Junction temperature Tj max. 150

THERMAL RESISTANCE

From junction to ambient* Rthja = 500

CHARACTERISTICS

Tj =26 OC unless otherwise specified
BF821 |BF823

K/W

Collector cut-off current

Ig=0;-Vcg =200V ~IcBO < 10 10
Collector-emitter voltage

RBE = 2,7 k§2; —VcE =250 V —~ICER < 50 50

RBE =2,7 kQ; =Vcg =200 V; Tj= 150 °C -ICER < 10 10
Saturation voltage —_—

—lc=30mA; —Ig=5mA ~VCEsat % 08
D.C. current gain

—lc=25mA; -Vcg=20V hre > 50
Transition frequency at f = 35 MHz

—lc=10mA; -Vcg =10V fr > 60
Feedback capacitance at f = 1 MHz

Ilc=0;-Vcg=30V Cre < 1,6

* Mounted on a ceramic substrate: area = 2,5 cm?; thickness = 0,7 mm.

nA

nA
uA

MHz

pF
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Silicon epitaxial transistors BF821

BF823
200 7277434
hrE
150
t
100 )/YD/,
\
50 \
\
0
1 10 102 ile (mA) 103
Fig. 2 D.C. current gain. —Vcg =20 V; Tj = 25 oC.
150 7277431
fr
(MHz)
120 7278286.1
100
il
(mA)
= fi L tve
i afilii|
40 / 50
. i
05 075
—VBE‘V)
g 2
1 10 o (ma) 10
Fig. 3 —VcE =20 V; Tj = 25 OC; typical values. Fig. 4 —Vcg =10V, Tj=25°C; f = 35 MHz.
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BF821
BF823

7277674.A

—VBE

(V)

0,75

f

0,5

0,25

0
0 50 100 T (9¢) 1

Fig.5 —Ic=25mA; ~VcE =20 V.

50

7278284.1

100

/

N
\~.

—lceo

(nA)

N

0,2

T; (°C)

Fig. 6 —Vcpg = 200 V; typical values.

6 I] 7278285
11
Cre
(pF)
4
\
N
. Ntyp
Py
0
0 20 —vgg (V) 40

Fig. 7 1c=0; f=1MHz; T; = 25 °C.
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e

H.F. SILICON PLANAR EPITAXIAL TRANSISTOR

P-N-P transistor in a plastic SOT-23 envelope especially intended for r.f. stages in f.m. front-ends in
common base configuration for SMD applications.

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
Base current

~lg=4mA; -Vcg=10V
Transition frequency

—lc=4mA; -Vcg=10V

Noise figure at f = 100 MHz
—lgc=2mA; -Vgg=10V; Gg=16,7 mS

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

-Vego — max.
—-VCEO max.
~lc max.
Ptot max.
T max.
| typ.
—Ig p
T typ.
E typ.
Crb typ.

30
30
25
250
150

80
160

450

0,1

<

mA
mW
oC

HA

MHz

dB

pF

MECHANICAL DATA

Fig. 1 SOT-23.
Pinning:
; = b 0.150
= emitter
0.090
3 = collector 50 075, N
0.60 // ~
c )/
0.1
b 100 —| |—
s max
\
MBBO18 e ~ | L~
A f
[ o
max ~ 30°
max

Dimensions in mm
Marking code

BF824 = F8p

3.0
2.8
b PE
- o
Lo 1 AL
He ¢ H 1
' | 1.t 25
1.2 max
i
3
|
08 3~ —{@lor®[Ale]
TOP VIEW

N (Eb2@RE

7296885 .1
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BF824

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 Tgmp =25°C*
Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to ambient in free air*

CHARACTERISTICS

Tj = 25 OC unless otherwise specified

Collector cut-off current
lIg=0;-Vcg =30V

Emitter cut-off current
Ic=0;-VEg =4V

Base current
—lgc=4mA; -Vcg=10V
—lc=1mA; -Vcg=10V

Base-emitter voltage
—lg=4mA; -Vcg=10V

Transition frequency at f = 100 MHz
—lc=1mA; -Vcg=10V
—-lg=4mA; -Veg=10V
—lc=8mA; -Vgg=10V

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

Noise factor at f = 100 MHz
—lc=2mA; -Vcg=10V;
Gg=16,7 mS

—lg=5mA;-=Veg=10V;
Gg=6,7 mS; —jBg=5mS

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

—-VcBo
—VCEO
—VEBO
_|C
Ptot
Tstg

Tj

Rth j-a

—lcBo
—lEBO

—Ig
_|B
—VBE
fr

fr

Crb

max. 30
max. 30
max. 4
max. 25
max. 250
—65 to + 150
max. 150
= 500
< 50
< 10
typ. 80
< 160
typ. 22
typ. 0,76
typ. 350
typ. 450
typ. 440
typ. 0,1
typ. 3
typ. 3,6

<

mA
mW
oC
oc

K/w

nA

MA

MA

uA

MHz
MHz
MHz

pF

dB

dB
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H.F. silicon planar epitaxial transistor

BF824

y-parameters (common base) at f = 100 MHz
—lg=4mA; -Veg=10V

Input conductance dib
Input capacitance Cib
Transfer admittance lYp |
Phase angle of transfer admittance Pfh
Output conductance 9ob
Output capacitance Cob
Feedback admittance [Yrp !
Phase angle of feedback admittance rb
72670641
T T T 1
[ 1111
1000 Veg =10V
f =100 MHz
fr
(MHz)
750
500 typ
N
N
250 I ™
l N
I
0
5 10 15
2 -1 (mA)
Fig. 2.

typ.
typ.
typ.
typ.
typ.
typ.
typ.
typ.

125 mS
64 pF
100 mS
1470
40 uS
1,25 pF
220 pS
850
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BF824
7267061.2A

6
typical values
-Veg =10V
Gs =16,7mS

F | ——-Ic=1mA

(dB)| =—=——Ic=4mA
T
4
t
4 +
'
1/
1/
4
N 4
2
|
0 |
10-3 10~2 101 1 10 102 ¢ (MHz) 10°
Fig. 3.
7272155 7272159
] typ. values typ. values
-VCB =10V —VCB =10V
200 f =100 MHz |0 200 f =100 MHz | 200
Cib
9ib Cib |yf ,
b Pep
(mA/V) \ /'gib (pF) (mA/V) A (0)
W N Pre
\ / \\
\\ e
100 -50 100 S 150
\\ Pas
/|
pd \ A
4
w fn
Y
b
\ /
A
00 > -100 0 100
2, 5 It (mA) 7,5 0 2,5 5 Ig (mA) 7.5
Fig. 4. Fig. 5.
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H.F. silicon planar epitaxial transistor BF824
7272156 7272160
typ. values typ. values
-VCB =10V -VCB =10V
100 f =100 MHz |2 400 £ =100 MHz |0
Iyrbl
(WA/V)
Gob Cob Py
(HA/V) pF) °)
” , yrbl
| et Cob
//
50 1 200 /‘ 50
g Vi
A 4
o /
/ 100
N
e 2 -“prb
)

" 0 i [ ] 100
0 25 5 I (mA) 75 0 2,5 5 ¢ qmay B8
Fig. 6. Fig. 7.

7272154 7272158
typ. values typ. values
_VCB =10V _VCB =10V
20 f =100 MHz |40 200 f =100MHz |0
l’ Cie
== (pF)
/
Jie [ Vel N -Pse
(mA/V) Cie / (mA/V) N ©)
7 / Y “pfe
,gie
A
'
1 20 100 50
. / // |yfe|
Fi pd
F i A
/ d
10
0 0 0 100
0 2,5 5 I (mA) 7.5 0 2,5 5 I (mA) 7,5
Fig. 8. Fig. 9.
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BF824

100

goe
(WA/V)

50

7272157

typ. values
-Veg =10V
f =100 MHz

1 coe

/’
goe
”
2,5 5 Ig (mA) 7,
Fig. 10.

2 200
Coe I yre'
(PF) (uA/V)
1 100
0 0
5

7272161

typ. values
—VCB =10V
f =100 MHz |0
[V,
P 50
.
y
“Pre
1 !
L1 100
2,5 5 Ig (mA) 7,9
Fig. 11.
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BF840
BF841

SILICON PLANAR TRANSISTORS

N-P-N transistors in a plastic SOT-23 envelope.

Primarily intended for a.m. mixers and i.f. amplifiers in a.m./f.m. receivers using SMD technoiogy.

QUICK REFERENCE DATA

BF840 | BF841

Collector-base voltage (open emitter) VcBO  max. 40 \"
Collector-emitter voltage (open base) VCEQ  max. 40 \
Collector current (d.c.) Ic max. 25 mA
Base current
Ic=1mA; VCE=10V I8 45-15 | 8--28 uA
Total power dissipation up to Tamp = 25 °C Piot max. 250 mW
Junction temperature T max. 150 oC
Feedback capacitance at f = 1 MHz
Ic=1mA;Vcg=10V Cre typ. 0.3 pF
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-23. Marking code:
BF840 : NCp
Fiming: BF841: NDp
= 3.0
1 = base 28
2 = emitter -
3 = collector 0.150 ) =
0.090
0.75 ., i I 0.2M|{A
™ os0[" /™ [a] =lo2@[a]8]
L [ ule
b || 01 " ! f
10° max , 1.4 25
m?x 1.2 max
MBBO12 e ) /\ 10° |
i 5 7 max "
3|
b
-l 048_0,—~ [elo @ [a]B] I
max
TOP VIEW

See also Soldering recommendations.
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BF840

BF841
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 Vv
Emitter-base voltage (open collector) VEBO max. 4 Vv
Collector current (d.c.) Ic max. 25 mA
Total power dissipation up to Tamp = 25 °C* Ptot max. 250 mW
Storage temperature Tstg —65 to +150 ©C
Junction temperature T 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

IE=0;Vcg=20V ICBO max. 100 nA
Base-emitter voltage

Ilc=1mA;Vcg=10V VBE . TR WY

650 to 740 mV

BF840 [BF841

Base current

Ic=1mA; Vcg=10V IB 45-15 | 8—-28 uA
Transition frequency at f = 100 MHz

Ic=1mA;Vcg=10V fT typ. 380 380 MHz
Feedback capacitance at f = 1 MHz

Ic=1mA;Vcg=10V Cre typ. 0,3 0,3 pF
Noise figure

Ic=1mA;Vce=10V;

f=0,2 MHz; Rg =200 2 F typ. 1,56 2,0 dB

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

SILICON N-CHANNEL DUAL GATE MOS-FET

Depletion type field-effect transistor in a plastic SOT 143 microminiature envelope with source and

substrate interconnected. This MOS-FET tetrode is intended for use in u.h.f. applications in television
tuners. The device is also suitable for use in professional communication equipment.

The device is protected against excessive input voltage surges by integrated back-to-back diodes

between gates and source.

QUICK REFERENCE DATA

Drain-source voltage Vps max. 20 V
Drain current Ip max. 20 mA
Total power dissipation up to Tamp = 60 °C Ptot max. 200 mw
Junction temperature Tj max. 150 °C
Transfer admittance at f= 1 kHz

Ip=7mA;Vpg=10V;+Vgog=4V Iyfs| typ. 12 mS
Input capacitance at gate 1; f= 1 MHz

Ip=7mA;Vpg=10V;+Vgag=4V Cigls  typ. 1.8 pF
Feedback capacitance at f = 1 MHz

Ip=7mA;Vpg=10V;+Vgog=4V Crs typ. 25 fF
Noise figure at Gg = 2 mS; Bg = Bg opt

Ip=7mA;Vps=10V;+Vgog=4V;f=800MHz F typ. 2.8 dB
MECHANICAL DATA Dimensions in mm Marking code:
Fig.1 SOT143. BF989 = MAp
Pinning: 30
1 = source 8’859% 28 p .

= % ! - —_—
2 = drain /\ ) 0,2@
3 = gate 2
4 = gate 1 / A 3]

d 01 1 ' t
10° max 1,4 2,5
max 1,2 max
92 I T~ q/\ 100 *
| max
91 A \ f —
]_’ 1 2
” = i AJ |
~Tmax 30° 0 aa‘ 0 0 AB| g @loi®lale
max 15504 i ol
s, b | 1,7 —— 7285014.7
TOP VIEW

See also Soldering recommendations.
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BF989

RATINGS

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

Drain-source voltage Vps max. 20 V
Drain current (DC or average) D max. 20 mA
Gate 1 - source current tlg1.s max. 10 mA
Gate 2 - source current tlg2.s max. 10 mA
Total power dissipation up to Tamp = 60 °C (note 1) Ptot max. 200 mW
Storage temperature range Tstg —65to + 150 °C
Junction temperature Tj max. 150 °C

THERMAL RESISTANCE

From junction to ambient in free air (note 1) Rthja = 460 K/W
7288768
200
Ptot max \
(mW) \\
\
100 \\
\\
0
0 100 200

Tamib (9C)

Fig.2 Power derating curve.

Note
1. Device mounted on a ceramic substrate of 8 mm x 10 mm x 0.7 mm.
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Silicon n-channel dual gate MOS-FET

BF989

STATIC CHARACTERISTICS
Tj=25 OC unless otherwise specified

Gate cut-off currents
tVG1.s=5V;VG2.s=Vps=0
tVG25=5V:VGg1s=Vps=0

Drain current
Vps=10V;Vg15=0;+Vgag=4V

Gate-source breakdown voltages
tlg1.ss=10mA; Vgo.s=Vpg=0
tlg2.ss=10mA;VGg15=Vps=0

Gate-source cut-off voltages
Ip=20pA;Vpg=10V;+Vgag=4V
Ip=20pA;Vps=10V;Vg15=0

DYNAMIC CHARACTERISTICS

Measuring conditions (common source): Ip =7 mA; Vpg=10V;+VG2.5=4V; Tamp=25°C

Transfer admittance at f = 1 kHz

Input capacitance at gate 1; f = 1 MHz
Input capacitance at gate 2; f = 1 MHz
Feedback capacitance at f = 1 MHz
Output capacitance at f = 1 MHz

Noise figure at Gg = 2 mS; Bg = Bg opt
f =200 MHz
f =800 MHz

#lG1-sS max.
tlG2-ss max.
Ipss

*V(BR)G1-SS
*V(BR)G2-SS
-V(P)G1-S max.
-V(P)G2-S max.

lyfsl

Cig1-s
CigZ-s

min.

typ.
typ.
typ.
typ.
typ.

typ.
typ.

50
50

2t0 20

6 to 20
6 to 20

2.7
27

9.5
12

1.8
1.0
25
0.9

1.6
2.8

nA
nA

mA

mS
mS

pF
pF
fF
pF

dB
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J L BF990A

92
91

SILICON N-CHANNEL DUAL GATE MOS-FET

Depletion type field-effect transistor in a plastic SOT143 microminiature envelope with source and
substrate interconnected, intended for UHF applications, such as UHF television tuners with 12 V
supply voltage and professional communication equipment.

This MOS-FET tetrode is protected against excessive input voltage surges by integrated back-to-back

diodes between gates and source.

QUICK REFERENCE DATA

Drain-source voltage Vps max
Drain current Ip max
Total power dissipation up to Tymp = 60 °C Piot max
Junction temperature Ti max
Transfer admittance at f = 1 kHz
Ip=10mA;Vpg=10V;+Vgog=4V lyfs! typ.
Input capacitance at gate; f =1 MHz .
Ip=10mA; Vps=10V; +Vgo.g=4 V Cigl-s r;’:)'(
Feedback capacitance at f= 1 MHz '
Ip=10mA;Vpg=10V;+Vgag=4V Crs typ.
Noise figure at optimum source admittance ’
Ip=10mA; Vpg=10V;+Vgog=4V;f=800MHz F nZ:).(

18
30
200
150

19

2.6
3.0

25

20
3.0

\%
mA
mW
oC

mS

dB
dB

MECHANICAL DATA

Fig.1 SOT143.
Pinning 0150
1 = source \9,090
2 = drain //\
3 = gate 2
4 = gate 1
d 0,1
100 —| [— V)
m;:x max
V.o
s 10
| I \\/} max
»H e Tl N
max . 30°
max
s, b

See also Soldering recommendations.

Marking code

Dimensions in mm

BF990A = M87
3,0
2,8
[l e— —] A
A 3
mu M
; i !
1,6
1,2
)

,D
X

TOP VIEW

i b i seemm

7285014.7

SCOAE

\ (April 1991
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BF990A

max.
max.
max.
max.
max.

max.

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)
Drain-source voltage Vps
Drain current Ip
Gate 1-source current £ lig1is
Gate 2-source current * G255
Total power dissipation up to Tymp = 60 °C (note 1) Piot
Storage temperature range Tstg
Junction temperature Tj
THERMAL RESISTANCE

From junction to ambient in free air (note 1) Rth j-a

200

Ptot max

Note

(mW)

7288768

\
\
\\
, N
\
100 200

Tamb 1°€)

Fig.2 Power derating curve.

1. Device mounted on a ceramic substrate of 8 mm x 10 mm x 0.7 mm.

18

30

10

10

200

—65 to + 150
150

460

Vv
mA
mA
mA
mW
oC
oCc

K/W

556

April 1991\ (



Silicon n-channel dual gate MOS-FET

BF990A

STATIC CHARACTERISTICS
Tj=25 OC unless otherwise specified
Gate cut-off currents
gate 1;
tVG15=7ViVG2s=Vps=0
gate 2;
tVG25=7ViVG1.s=Vps=0

Gate-source breakdown voltages
gate 1;
t1g1.ss=10mA; Vga5=Vpg=0
gate 2;
tlg2.ss=10mA;VGg1.s=Vps=0

Gate-source cut-off voltages
gate 1;
ID=20pA; Vps=10V;+VGgog=4V

gate 2;
Ip=20pA;Vpg=10V;Vg15=0

DYNAMIC CHARACTERISTICS

Measuring conditions (common souree): Ip = 10 mA; Vpg =
Transfer admittance at f = 1 kHz

Input capacitance at gate 1, f = 1 MHz

Input capacitance at gate 2; f= 1 MHz
Feedback capacitance at f = 1 MHz
Output capacitance at f = 1 MHz

Noise figure at f = 800 MHz; Gg = 5 mS; Bg = Bg opt

t1G1.ss

t1G2.88

+V(BR)G1-SS

£ V(BR)G2-SS

-V(P)G1-S

-V(P)G2-S

max.

max.

max.

max.

25 nA

25 nA

8to20 V

8to20 V

1.1V

10V;+Vg25=4V; Tamp=25°C

Iyfsl

Cig1-s

CigZ-s
Crs
Cos

F

min.
typ.
typ.

max.

typ.
typ.
typ.
typ.

max.

18 mS
19 mS

2.6 pF
3.0 pF

1.4 pF
25'tF
1.2 pF

2.0 dB
3.0 dB
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BF990A

20 l :‘m % MCA0O7
Vg1-5|+0.4 V I
/mlxx /
20
. 0,2 V . / /typ
+
(mA) - (mA) / /
/ / ' / rrin/
10 Q¥ 12 / /
// //
-0,2 V 8
f | /I 1/ /
4 —0,4. V—] " / Fi
-0 slv / /
0 - 0 d /
0 4 8 12 16 -1.5 -1.0 -05 0 0.5 1.0
Vps (V) Ve1-s (V)
Fig.3 Output characteristics. Fig.4 Transfer characteristics.
VG2.s=4V; Tamp =25 °C. Vps=10V;VG2s=4V; Tamp =25 °C.
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S

SILICON N-CHANNEL DUAL GATE MOS-FET

Depletion type field-effect transistor in a plastic SOT 143 microminiature envelope with source and

substrate interconnected. This MOS-FET tetrode is intended for use in v.h.f. applications, such as v.h.f.

television tuners and f.m. tuners. The device is also suitable for use in professional communication

equipment.

The device is protected against excessive input voltage surges by integrated back-to-back diodes between

gates and source.

QUICK REFERENCE DATA

Drain-source voltage Vpg max. 20V
Drain current Ip max. 20 mA
Total power dissipation up to Tamp =60 °C Ptot max. 200 mW
Junction temperature T max. 150 ©C
Transfer admittance at f = 1 kHz
ID=10mA;Vps=10V;+Vgag=4V |Yfs|  typ. 14 mS
Input capacitance at gate 1; f =1 MHz
ID=10mA; Vps=10V;+Vg2.s=4V Cigt-s typ. 2,1 pF
Feedback capacitance at f = 1 MHz
Ip=10mA;Vpg=10V;+Vgo.g=4V Crs typ. 20 fF
Noise figure at optimum source admittance
Ip=10mA;Vpg=10V;+Vgo.g=4V; =200 MHz F typ. 0,7 dB
MECHANICAL DATA Dimensions in mm Marking code
Fig.1 SOT143. BF991 = M91
3,0
Pinning 8’(1)59% 2,8
1 = source 7’\ A EE
2 =drain / C
3 =gate 2 IR 3 1
4 =gate 1 _f_ T
d —~||-— 0 : ’
10° max 1,4 25
O 1,2 max
92 J e ‘_/\ 10° *
N max I
91 Q f =S
1 2
—pi L
PN U R G N EY
max 30 0 048 0
" max 0’88—0,1 e
5 l‘—_’J 7285014.7
See also Sol/dering recommendations. TOP VIEW
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BF991

RATINGS

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

Drain-source voltage

Drain current (DC or average)
Gate 1 - source current

Gate 2 - source current

Total power dissipation up to Typp =60 ©C (note 1)

Storage temperature
Junction temperature

THERMAL RESISTANCE

From junction to ambient in free air (note 1)

200

Ptot max
(mW)

100

X
N\
\
\
\
\\
\
\

Note

Vps max. 20
IDp max. 20
tlg1-s max. 10
tlga.s max. 10
Piot max. 200
Tstq —65 to + 150
TJ- max. 150
Rth j-a = 460
7288768

Tamb (°C)

200

Fig.2 Power derating curve.

1. Device mounted on a ceramic substrate of 8 mm x 10 mm x 0.7 mm.

\Y
mA
mA
mA
mW
oC
oC

K/W
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Silicon n-channel dual gate MOS-FET

BF991

STATIC CHARACTERISTICS
Tj = 25 OC unless otherwise specified

Gate cut-off currents
*VG1.5=5V;VG2.s=Vps=0
*VG25=5V;VGg1.s=Vps=0

Drain current
Vps=10V;Vg1.8=0;+Vgog=4V

Gate-source breakdown voltages
t1G1.ss=10mA; VGgo.s=Vpg=0
t1G2.ss=10mA;VGg1.s=Vps=0

Gate-source cut-off voltages
Ip=20pA;Vpg=10V;+Vgo.g=4V
Ip=20uA;Vpg=10V;Vg1.5=0

DYNAMIC CHARACTERISTICS

t1G1-8S
t1G2-ss

IDSs

AN

*V(BR)G1-SS
+ V(BR)G2-SS

-V(p)G1-s
-V(r)G2-S

AN

50
50

4to 25

6 to 20
6 to 20

2,5
2,5

nA
nA

mA

<<

<<

Measuring conditions (common source): Ip =10 mA; Vpg=10V;+VG2.5=4 V; Tamp =25 °C

Transfer admittance at f = 1 kHz

Input capacitance at gate 1; f =1 MHz
Input capacitance at gate 2; f = 1 MHz
Feedback capacitance at f = 1 MHz
Output capacitance at f = 1 MHz

Noise figure
f=100 MHz; Gg =1 mS; Bg = Bg opt

f =200 MHz; Gg =2 mS; Bg = Bg opt

Transducer gain (note 1)
f=100 MHz; Gg =1 mS; Bg = Bg opt;
GL=0,5mS; B =B opt
f =200 MHz; Gg =2 mS; Bg = Bg opt;
GL=05mS; B =B opt

Note
1. Crystal mounted in a SOT103 envelope.

|Vfs |

Cig1 -s
Cig2-s

>

typ.
typ.
typ.
typ.
typ.

typ.

<

typ.

<

typ.

typ.

10
14

2,1
1,0
20
11
0,7
1.7

1,0
2,0

29

26

mS
mS

pF
pF
fF
pF
dB
dB

dB
dB

dB

dB

w (April 1991
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BF992

SILICON N-CHANNEL DUAL GATE MOS-FET

Depletion type field-effect transistor in a plastic SOT 143 microminiature envelope with source and

substrate interconnected. This MOS-FET tetrode is intended for use in v.h.f. applications, such as v.h.f.
television tuners, FM tuners with a 12 volt supply voltage. The device is also suitable for use in

professional communication equipment.

The device is protected against excessive input voltage surges by integrated back-to-back diodes

between gates and source.

QUICK REFERENCE DATA

Drain-source voltage

Drain current

Total power dissipation up to Tamp = 60 °C
Junction temperature

Transfer admittance at f = 1 kHz
Ip=15mA;Vpg=10V;+Vgag=4V

Input capacitance at gate 1; f= 1 MHz
Ip=15mA;Vpg=10V;+Vgas=4V

Feedback capacitance at f = 1 MHz
Ip=15mA;Vps=10V;+Vgag=4V

Noise figure at Gg =2 mS

Ip=15mA; Vpg = 10 V; + Vgo.g = 4 V; f = 200 MHz

Vps max. 20
Ip max. 40
Ptot max. 200
Tj max. 150
Vsl typ. 25
Cig1-s  typ. 4
Crg typ. 30
F typ. 1.2

Vv
mA
mW
oC

mS

pF

dB

MECHANICAL DATA

Fig.1 SOT143.
Pinning: 0,150
1 = source \9'090
2 =drain //'\
3 =gate 2
4 = gate 1
0,1
d 10° ~max
max
L. R
92 e ——7 max
91 1 \
] 1
max 30
max
s,b

See also Soldering recommendations.

Dimensions in mm

Marking code:
BF992 = M92

3,0
2.8
~—[19] A =[o2@]a]8]
A 3|
' ' 1,4 2,5
1,2 max
'
1 z_q
P A IO
088_3, 0483,
| 1.7 — 7285014.7
TOP VIEW

w (Apri[ 1991
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BF992

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Drain-source voltage Vps max. 20
Drain current (DC or average) Ip max. 40
Gate 1 - source current tlg1.s max. 10
Gatg 2 - source current tlg2.s max. 10
Total power dissipation up to Tgmp = 60 °C (note 1) Piot max. 200
Storage temperature range Tstg —65 to + 150
Junction temperature Tj max. 150
THERMAL RESISTANCE
From junction to ambient in free air (note 1) Rthja = 460
7288768
200
Ptot max \
- (mW) \\
\
100 \\
\
0
100 200

Note

Tamb (°C)

Fig.2 Power derating curve.

1. Device mounted on a ceramic substrate of 8 mm x 10 mm x 0.7 mm.

mA
mA
mA
mwW
oC
oc

K/W
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Silicon n-channel dual gate MOS-FET

BF992

STATIC CHARACTERISTICS
Tj = 25 OC unless otherwise specified

Gate cut-off currents
tVG1s5=7V:VG2.s=Vps=0
tVG2.s=7V:VG15=Vps=0

Gate-source breakdown voltages
tlg1.ss =10 mA; VGgo.5 = Vpg =0
tlg2.ss=10mA; Vg1.s=Vps=0

Gate-source cut-off voltages
Ip=20uA;Vps=10V;+Vgog=4V
Ip=20pA;Vpg=10V;VG15=0

DYNAMIC CHARACTERISTICS

Measuring conditions (common source): Ip = 15 mA; Vpg =

Transfer admittance at f = 1 kHz

Input capacitance at gate 1; f = 1 MHz
Input capacitance at gate 2; f = 1 MHz

Feedback capacitance at f = 1 MHz

Output capacitance at f= 1 MHz
Noise figure at f = 200 MHz; Gg =2 mS

*lg1.85 max. 25 nA
tlG2.ss max. 25 nA
*V(BR)G1-SS 81020 V
*V(BR)G2-SS 81020 V
-V(P)G1-S 02t0 1.3 V
-V(P)G2-S 02to 1.1 V

10 V; + Vgo.s = 4 V; Tamp = 25 °C

- min. 20 mS
Yis typ. 25 mS
Cig1-s typ. 4 pF
C;gg_s typ. 1.7 pF
c typ. 30 fF
Fs max. 40 fF
Cos typ. 2 pF
F typ. 1.2 dB

\ F\pri! 1991
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BF992

20 MCA100
Vg1-s = 0.2 V
1
< I
0.1V
Ip ’
(mA) /] ]
/// oV
74 —~0.1 V]
10 // // L 1
4 P ~0.2 V
y/ 7T 7 =4
P -0.3 V
// =i Lo4 v
L~ ~0.5
/‘/ { T
o 06V
0 5 10
Vps (V)
Fig.2 Output characteristics.
MCA097
100
Yis
(ms)
L
10 -
-
Ais v
4
1 Zal
//
/g;s
0.1
%
0.01
1 100 1000
f (MHz)

Fig.4 Input admittance as a function
of frequency; Vpg=10V;VG2.s=4V;

ID =15 mA; Tamb = 25 °C; typical values.

MCA102
" [T [
Ip Voa-s =5 VI// /2 v
(mA) V4
55 /4
A=
A

W
Y/ ov

%/
0 Lot
0

Fig.3 Transfer characteristics.

\

Vg1-s (V)

MCAQ96

10

Yos

ey bog

1 a
0.1 =
e ~Tos
0.01
1 100 1000
f (MHz)

Fig.5 Output admittance as a function
of frequency; Vps =10V;VG2.s=4V;
ID =15 mA; Tamp = 25 °C; typical values.
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Silicon n-channel dual gate MOS-FET

BF992

MCA098
25

Yis Ifs
(ms)
20 A

5 /
Y
=
0
10 100 1000

f (MHz)

Fig.6 Transfer admittance as a function of
frequency; Vpg=10V; VGa2.s=4V,
ID =15 mA; Tamb = 25 OC; typical values.

30 MCA101
Yis ""’"i
(ms) = 3

—j2

20 Zaa

4”’—--.-\‘\
// \\
\\\
/ N
10 1V
%

[\ N

| | Ve2-s=o0v N
' NI [ ]

0 10 20

Ip (mA)

Fig.8 Transfer admittance as a function of
drain current.

< <<<

MCA099

120
Yrs
(uS)
80
/
'brs,
/
/
40
7
14
e 9rs
0 |
10 100 1000
f (MHz)

Fig.7 Feedback admittance as a function of
frequency; Vps=10V; VG2.s=4V;
Ip =15 mA; Tamp = 25 OC; typical values.

MCA103
30 I l
(yfs) //:\ch—s;v
mS v ™~ \‘
//l/ ‘\ \:/\
20 N

N
7
<

=
[~
A

A\ AN

1 VA
)/ N ~
—~—I1—1__Jov
o 10V |
—1 0 1
Vgi-s (V)

Fig.9 Transfer admittance as a function of
gate 2 source voltage.
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J L BF994S

SILICON N-CHANNEL DUAL GATE MOS-FET

Depletion type field-effect transistor in a plastic SOT143 microminiature envelope with source and
substrate interconnected and intended for VHF applications in television tuners.
The device is also suitable for use in professional communication equipment.

This MOS-FET tetrode is protected against excessive input voltage surges by integrated back-to-back

diodes between gates and source.

QUICK REFERENCE DATA

Vv
mA
mW
oC
mS
pF
pF
fF

dB

Drain-source voltage Vps max. 20
Drain current Ip max. 50
Total power dissipation up to Ty =60 °C Ptot max. 200
Junction temperature Tj max. 150
Transfer admittance at f = 1 kHz
ID=10mA;Vpg=15V;+Vgog=4V Iyfs! typ. 18
Input capacitance at gate 1; f = 1 MHz typ 25
Ip=10mA;Vps=15V;+Vgog=4V Cig1-s e 3.0
Feedback capacitance at f = 1 MHz
Ip=10mA;Vpg=15V;+VgGgog=4V Crs typ. 25
Noise figure at Gg = 2 mS; Bg = Bg opt
Ip=10mA;Vpg=15V;+Vgo.g =4V, f=200MHz F typ. 1.0
MECHANICAL DATA Dimensions in mm
Fig.1 SOT143. Marking code
S BF994S = MGp
Pinning 10
1= source 0,150 2,8
2 =drain 0,090
! — 9] —
3 =gate 2 //\ . B:] =[o2®@]a]8]
4 = gate 1 N "
g uie
f —— T
01 3 1
100 —| |-— )
92 | max e 1115 rﬁsx
94 | / \ ape 1
—L | Jl 0 i
: max
t \ ! ’
1 2
R O P R &[0 @[a]e]

max

See also So/dering recommendations.

0
0,88 _ 01 0,48_ 01
l 1,7]— 7285014.7

3

TOP VIEW

April 1991
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BF994S

RATINGS

Limiting values in accordance with the Absolute Maximum System (1EC 134)
Drain-source voltage Vps
Drain current (DC or average) Ip
Gate 1-source current =l Vo B
Gate 2-source current tlGos
Total power dissipation up to Tamp =60 °C (note 1) Piot
Storage temperature Tstg
Junction temperature Tj

THERMAL RESISTANCE
From junction to ambient in free air (note 1) Rthj-a

7288768

200

Ptotmax
(mW) \

100 LN |

0 100 200

Tarri(96)

Fig. 2 Power derating curve.

Note

lls

Device mounted on a ceramic substrate of 8 mm x 10 mm x 0.7 mm.

max. 20
max. 50
max. 10
max. 10
max. 200
—65 to + 150
max. 150
B 460

Vv
mA
mA
mA
mW
oC
oC

K/W
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Silicon n-channel dual gate MOS-FET

BF994S

STATIC CHARACTERISTICS
Tj=25 OC unless otherwise specified

Gate cut-off currents
tVG1.s=5V;VG2s=Vps=0
tVG2.s=5V:VG1.s=Vps=0

Gate-source breakdown voltages
t1G1-s=10mA;VG2.s=Vps=0
t1G2-.s=10mA; VG1.s=Vps=0

Drain current
Vps=15V;VG1-§=0; VG2.s=4V

Gate-source cut-off voltages
Ip=20uA; Vps =15 V; +VG2.§=4V
Ip=20uA; VDS =15V;V31-s=0

DYNAMIC CHARACTER!STICS

+1G1-8S
+1G2-ss

+V(BR)G1-SS
* V(BR)G2-SS

IDSS

—V(P)G1-S
—V(P)G2-S

max.
max.

max.
max.

50 nA
50 nA

6 to 20
6 to 20

4 t0 20

2.5
2.0

\
\"

mA

\
\

Measuring conditions (common source): Ip =10 mA; Vpg=15V;+VG2.s =4 V; Tamp =25 °C.

Transfer admittance at f = 1 kHz

Input capacitance at gate 1: f =1 MHz

Input capacitance at gate 2: f =1 MHz
Feedback capacitance at f =1 MHz
Output capacitance at f = 1 MHz

Noise figure at Gg =2 mS; Bg = Bg opt; f = 200 MHz

Power gain at Gg =2 mS; Bg = Bg opt
G =0.5mS; B =B opt; f =200 MHz

Iyfsl

Cig1-s

CigZ-s

min.
typ.

typ.
max.

typ.
typ.
typ.
typ.

typ.

15
18

25
3.0

1.2
25
1.0
1.0

25

mS
mS

pF
pF

pF
fF
pF
dB

dB
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BF996S

SILICON N-CHANNEL DUAL GATE MOS-FET

Depletion type field-effect transistor in a plastic SOT 143 microminiature envelope with source and
substrate interconnected and intended for UHF applications in television tuners.
The device is also suitable for use in professional communication equipment.

This MOS-FET tetrode is protected against excessive input voltage surges by integrated back-to-back
diodes between gates ans source.

QUICK REFERENCE DATA

Drain-source voltage Vps max. 20V
Drain current Ip max. 30 mA
Total power dissipation up to Tamp =60 °C Piot max. 200 mwW
Junction temperature T max. 150 oC
Transfer admittance at f = 1 kHz
ID=10mA; Vpg=15V;+VG2.5=4V yfs| typ. 18 mS
Input capacitance at gate 1 : f= 1 MHz ) typ. 2.3 pF
Ip=10mA; Vpg =15 V; + Vgo.g=4 V Cigt-s max. 2.6 pF
Feedback capacitance at f =1 MHz
ID=10mA;Vps=15V;+VGa.5s=4V Crs typ. 25 fF
Noise figure at Gg =2 mS; Bg = Bg opt
Ip=10mA; Vpg=15V;+Vg2.s=4V,; f =200 MHz F typ. 1.8 dB
MECHANICAL DATA Dimensions in mm
Fig.1 SOT143. Marking code
Pinning BF996S = MHp
1 = source 3.0
2 = drain 0,150 2,8
3 = gate 2 0,090
s [ §] =]
4 o I~ x  (Eb@kls
| 1
| e,
—| -— Ov1 ! '
zz | 10° max 1L 25
/ m;:\x 1,2 max
N i | Y00 !
—>H X \ e -
1 2
| i
s,b ’
N A i S I Y
max 30 0.88 0 0.48 0
max =2 =04 s S0k
| 1.7 - 7285014.7
See also So/dering recommendations. TOP VIEW
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BF996S

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)
Drain-source voltage Vps
Drain current (DC or average) Ip
Gate 1-source current tlg1s
Gate 2-source current tlgos
Total power dissipation up to Tymp =60 °C (note 1) Piot
Storage temperature range Tstg
Junction temperature Tj

THERMAL RESISTANCE
From junction to ambient in free air (note 1) Rthj-a

7288768

200

Protma
(mW )x \\
\
100 \
\\
. 0 100 200

Tamb (2€)

Fig. 2 Power derating curve.

Note

1. Device mounted on a ceramic substrate of 8 mm x 10 mm x 0.7 mm.

max. 20
max. 30
max. 10
max. 10
max. 200
—65 to + 150
max. 150
= 460

\Y
mA
mA
mA
mW
oC

K/W
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Silicon n-channel dual gate MOS-FET

BF996S

STATIC CHARACTERISTICS

Tj=25 OC unless otherwise specified

Gate cut-off currents
tVG1s=5V;VG25=Vps=0
+VG2.s=5V;VG1.s=Vps=0

Gate-source breakdown voltages
t1G1.s=10mA; Vg2.s=Vps=0
t1G2.s=10mA; VG1.s=Vps=0

Drain current
Vps=15V;VG1.s=0;Vga.g=4V

Gate-source cut-off voltages
ID=20uA; Vps=15V;+VGo.g=4V
Ip=20uA;Vps=15V;Vg1.5=0

DYNAMIC CHARACTERISTICS

1G1-8S
1G2-ss

+ I+

+ V(BR)G1-SS
+V(BR)G2-SS

IDSs

-V(P)G1-S
-V(P)G2-s

max.
max.

max.
max.

50 nA
50 nA

6 to 20
6 to 20

41020

2.5
2.0

\
\Y

mA

Vv
\

Measuring conditions (common source): Ip =10 mA; Vps =15 V;+VG2.9=4 V; Tamp =25 °C.

Transfer admittance at f = 1 kHz

Input capacitance at gate 1: f =1 MHz

Input capacitance at gate 2: f = 1 MHz

Feedback capacitance at f =1 MHz

Output capacitance at f =1 MHz

Noise figure
f =200 MHz; Gg =2 mS; Bg = Bg opt
f =800 MHz; Gg = 3.3 mS; Bg = Bg opt

Power gain
f =200 MHz; Gg =2 mS; Bg =Bg opt; G_=0.5mS;
B =B| opt
f =800 MHz; Gg=3.3 mS; Bg=Bgopt; G_=1.0mS;
B =B opt

Iyfs!

Cig1-s
Cig2-s
CI"S
COS

min.
typ.

typ.
max.

typ.
typ.
typ.

typ.
typ.

typ.
typ.

15
18

2.3
2.6

1.2

mS
mS

pF
pF

pF
fF
pF

dB
dB

dB
dB
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BFO97

SILICON N-CHANNEL DUAL GATE MOS-FET

Depletion type field-effect transistor in a plastic SOT 143 microminiature envelope with source and

substrate interconnected, intended for u.h.f. and v.h.f. applications, such as u.h.f./v.h.f. television
tuners and professional communication equipment.

This MOS-FET tetrode is protected against excessive input voltage surges by integrated back-to-back
diodes between gates and source and has an integrated drain resistance to suppress oscillation in the

frequency range higher than 1 GHz.

This device is especially intended for use in pre-amplifiers in CATV tuners with a large tuning range

up to 500 MHz.

QUICK REFERENCE DATA

Drain-source voltage Vps max. 20V
Drain current ID max. 30 mA
Total power dissipation up to Tymp = 60 °C Piot max. 200 mw
Junction temperature T max. 160 °C
Transfer admittance at f = 1 kHz

Ip=10mA;Vps=15V;+Vgog=4V lyfsl typ. 18 mS
Input capacitance at gate 1; f= 1 MHz

Ip=10mA;Vpg=15V;+Vgog=4V Cig1-s  typ. 2.5 pF
Feedback capacitance at f = 1 MHz

Ip=10mA;Vps=15V;+Vgog=4V Crs typ. 25 fF
Noise figure at Gg = 2 mS; Bg = Bg opt

Ip=10mA; Vpg=15V;+Vgog=4V;f=200 MHz F typ. 1.0 dB
MECHANICAL DATA Dimensions in mm Marking code:
Fig.1 SOT143. 10 MKp
Pinning: 8'859% 2,8
1= source 7;\ m EE
2 =drain /
3 =gate 2 A 3
4 = gate 1 B EE

—— T
—=]le Ol ' '
1 9p® max 1,4 25
"‘f" \ 1,2 max
92 : ) ‘\ — %f rl%ox '
# \ 1 2|
Lk oes’ 0 OAe’ g lei@lale
max 15 =09 e
s,b |‘——"j 7285014.7

See also So/dering recommendations. TOP VIEW
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BF997

RATINGS

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

Drain-source voltage

Drain current (DC or average)
Gate 1 - source current

Gate 2 - source current

Total power dissipation up to Tamp = 60 °C (note 1)

Storage temperature range
Junction temperature

THERMAL RESISTANCE

From junction to ambient in free air (note 1)

Note

200

Ptot max
(mW)

100

Vps max. 20
Ip max. 30
tlg1.s max. 10
tlg2.s max. 10
Ptot max. 200
Tstg —65 to + 150
T; max. 150
Rth j,a = 460
7288768
\\
\\
\
100 200

Fig.2 Power derating curve.

Tamb (°C)

1. Device mounted on a ceramic substrate of 8 mm x 10 mm x 0.7 mm.

mA
mA
mA
mW
(0]
oC

K/W
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Silicon n-channel dual gate MOS-FET

BF997

STATIC CHARACTERISTICS
Tj=25 OC unless otherwise specified
Gate cut-off currents
gate 1;
tVg1.6=5V;Vga:s=Vpg=0
gate 2;
tVG25=5V;VG1.s=Vps=0

Gate-source breakdown voltages
gate 1;
tlg1.ss=10mA;VGga.s=Vps=0
gate 2;
tlg2ss=10mA; Vg1.s=Vps=0

Gate-source cut-off voltages
gate 1;
Ip=20uA;Vps=15V;+Vgog=4V
gate 2;
Ip=20uA;Vps=15V;VG1.5=0

Drain-source cut-off voltage
Vps=15V;VGg2.s=4V;Vg15=0

DYNAMIC CHARACTERISTICS
Measuring conditions (common source): Ip = 10 mA; Vpg =

Transfer admittance at f = 1 kHz

Input capacitance at gate 1; f = 1 MHz

Input capacitance at gate 2; f= 1 MHz

Feedback capacitance at f= 1 MHz

QOutput capacitance at f = 1 MHz

Noise figure at f = 200 MHz; Gg = 2 mS; Bg = Bg opt

Power gain at Gg = 2 mS; Bg = Bg opt
G =0.5mS; B =B opt; f=200 MHz

tlG1.8s

tlga.ss

tV(BR)G1-SS

+V(BR)G2-SS

-V(P)G1-S

-V(p)G2:s

IDSs

15V;+Vgas=

lyfsl

Cig1-s
Cig2-s

max. 50 nA
max. 50 nA
6t 20 V
6to20 V
max. 25V
max. 20V
2t020 mA

4V; Tamp = 25°C

min. 15 mS
typ. 18 mS
typ. 2.5 pF
typ. 1.2 pF
typ. 25 fF
typ. 1.0 pF
typ. 1.0 dB
typ. 25 dB

April 1991
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Philips Components

Data sheet

status Preliminary specification

date of issue | April 1991

FEATURES

¢ Short channel transistor with high
ratio [Y¢s VCis,

¢ Low noise gain controlled amplifier
to 1 GHz.

DESCRIPTION

Depletion type field-effect transistor
in a plastic SOT143 microminiature
envelope with source and substrate
interconnected, intended for VHF
and UHF applications, such as
television tuners, with 12 V supply
voltage and professional
communication equipment. This
MOS-FET tetrode is protected
against excessive input voltage
surges by integrated back-to-back
diodes between gates and source.

BF998

Silicon n-channel dual gate MOS-FET

QUICK REFERENCE DATA

SYMBOL PARAMETER TYP. MAX. UNIT

Vps drain-source voltage - 12 Vv

Ip drain current - 30 mA
Piot total power dissipation - 200 mwW
Tj junction temperature - 150 °C
[Yss] transfer admittance 24 - |ms
Cig1-s input capacitance at gate 1 21 - pF

Crs feedback capacitance 25 - fF

E noise figure at 800 MHz 1 = dB
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Philips Components

Preliminary specification

Silicon n-channel dual gate MOS-FET BF998
MECHANICAL DATA
Dimensions in mm Marking code
BF998 = MOp
3,0
0,150 2,8
0,090
A -— —]
Y2 B A (EL2EkE
M
||« 01 v : f
10° max 14 25
m;‘" 1,2 max
r J_/\ 10° i
max ==
i \\ ] N
1 2
| | ’ i
PPN — - »J
max  30° 088| 0 0&8‘ 0 E
max s =)
| ““-’J 7285014.7
TOP VIEW
See also soldering recommendations.
Fig.1 SOT143.
PIN CONFIGURATION PINNING
PIN DESCRIPTION
1 source
2 2 drain
3 gate 2
d 4 gate 1
3 9o
4 94
s,b
MBB087 1
Fig.2 Pin configuration.

April 1991

582




Philips Components

Preliminary specification

Silicon n-channel dual gate MOS-FET BF998
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL - PARAMETER CONDITIONS MIN. MAX. UNIT
Vps drain-source voltage - 12 Vv
Ip drain current (DC or average) - 30 mA
tlgi-s gate 1-source current - 10 mA
tlgo-s gate 2-source current - 10 mA
Piot total power dissipation Tamb = 60 °C (note 1) - 200 mw
Piot total power dissipation Tamb = 50 °C (note 2) - 200 mwW
Tstg storage temperature range -65 +150 °C
Tj junction temperature - 150 °C
THERMAL RESISTANCE
SYMBOL PARAMETER VALUE UNIT
Rth j-a from junction to ambient in free air (note 1) 460 K/W
Rth j-a from junction to ambient in free air (note 2) 500 K/W
Notes

1. Device mounted on a ceramic substrate, 8 mm x 10 mm x 0.7 mm.

2. Device mounted on printed circuit board.

MLA198

200

BN

P
tot max
(mW) N\

100 \

\ |

h

Tamb ©c)

Fig.3 Power derating curve;
(1) ceramic substrate;
(2) printed-circuit board.

200

April 1991
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Philips Components

Preliminary specification

Silicon n-channel dual gate MOS-FET BF998
STATIC CHARACTERISTICS
Tj = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
+lg1-ss gate 1 cut-off current +Vg1-s=5V 50 nA
Vg2s = Vps = 0
+lgo-ss gate 2 cut-off current +tVgo-s =5V 50 nA
Vg1s =Vps =0
+V(BR)G1-SS gate 1-source breakdown voltage | tlg1-ss = 10 mA 20 \Y
Va2-s =Vps =0
1V(BR)G2-SS gate 2-source breakdown voltage | tlgo-ss = 10 mA 20 \
Vgi-s=Vps =0
-Vip)G1-s gate 1-source cut-off voltage Ip =20 uA 25 \Y
Vps =8V
+Vgo-s =4V
-Vip)G2-s gate 2-source cut-off voltage Ip =20 pA 2.0 \
Vps =8V
Vgi-s=0
Ibss drain current Vps =8V 18 mA
(measured under pulse condition) Vg1-s=0
+Vgo-s =4V
DYNAMIC CHARACTERISTICS
Measuring conditions (common source) Ip = 10 mA; Vps =8 V; Vgo-s =4 V; Tamp = 25 °C
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
[Yss| transfer admittance f=1kHz 21 24 - mS
Cigi-s input capacitance at gate 1 f=1MHz - 2.1 2.5 pF
Cos output capacitance f=1MHz - 1.05 - pF
Crs feedback capacitance f=1MHz - 25 - fF
Cigz-s input capacitance at gate 2 f=1MHz - 152 - pF
F noise figure f =200 MHz - 0.6 = dB
Gs=2mS
Bs = Bsopt
F noise figure f =800 MHz - 1 - dB
Gs=3.3mS
Bs = Bsopt
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Philips Components

Preliminary specification

Silicon n-channel dual gate MOS-FET

BF998

MCB352

24
Ip | l__1
Ve1-S=
(mA) ; G1-S: 04V
¥
// 03V
8 / 0.2V
A '/
12 1/ 0.1V
(P4 ov
1y 7
s A 4 oy
77 -0,
1 '// 0.2V
L~ y
/ -03V
-0.4V
0 -05V
0 2 “ 6 8 10
Vps (V)

Fig.4 Output characteristics; Vg2-s =4V,

MCB354

24

Ip Ji 13\/
(mA) Ve2-s=4vV, / J2V
20
/1 L
16 //

/
7

N
NN
N

B

N

Vo1 (V)

Fig.5 Transfer characteristics; Vps = 8 V;

Tamb =25 °C. Tamb = 25 °C.
24 MCB353 30 MCB350
Io [ 1 ytsl v
(mA) - Yo typ (ms) 2V
4 / 24 // ==
16
/1 / 18 ===
17/ N
12 / L N
/ min \
4 / / 12
8 A \
A A \
y y
- / / / IR 0.5V
/ / ’ \ G2-S=0V )
o d ol N[ |
-1600 -1200 -800 -400 0 400 0 4 8 12 16 20
Vg1 (mv) Ip (mA)

Fig.6 Drain current as a function of gate 1 voltage;
Vps =8 V;Vg2-s =4 V; Tamp =25 °C.

Fig.7 Transfer admittance as a function of drain
current; Vpg = 8 V; Tamb = 25 °C.
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Philips Components

Preliminary specification

Silicon n-channel dual gate MOS-FET BF998
30 ; MICBSSV 15 MCB349
Iytsl VG2-S=4V (C?) \
(ms) é/..:\ p "
y 7NN \
18 // ™ 1.3 \ \
Vi NN
12 //// 2V 1.2 \\\\\\
/I'// \i\\ 12 mA
6 /////\ v 1.1 s 10 mA
Il L\ ~—— e
0 / \\'\ g 1.0 l
-1 0 1 4 6 8 10 12 14
V61 (V) Vos (V)

Fig.8 Transfer admittance as a function of gate 1
voltage; Vps = 8 V; Tamp = 25 °C.

Fig.9 Output capacitance as a function of drain-
source voltage; Vgo-s =4 V; f = 1 MHz;

-2.4 -1.6 -0.8 0 0.8
V61-s (V)

Fig.10 Gate 1 input capacitance as a function of
gate 1-source voltage; Vps =8 V; Vao.s =4 V;
f=1 MHz; Tamp = 25 °C.

Tamb = 25 °C.
MCB348 MCB347
2.4
2.2 Cis
Cis (pF)
(pF) 4 a0
2.0 / )

21

2.0

6 4 2 0 -2
V62-s (V)

Fig.11 Gate 1 input capacitance as a function of
gate 2-source voltage; Vps = 8 V; Vai-s = 0;
f=1 MHZ, Tamb =25°C.
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Philips Components

Preliminary specification

Silicon n-channel dual gate MOS-FET BF998
10 MCB341 1000 MCB339
|Yis | |Yrs| s
(ms) % (7))
1 s bi 100 ¥rs ’; 100°
// 1
0.1 q.s"/ 10 Pl 100
I,l
0.01 / 1 19
10 100 1000 10 100 1000
f (MHz) f (MHz)

Fig.12 Input admittance as a function of frequency;
Vps =8 V; Vg2-s = 4 V; Ip = 10 mA; Tamb = 25 °C.

Fig.13 Feedback admittance as a function of
frequency; Vps =8 V; Vao-s =4 V; Ip = 10 mA;

Fig.14 Transfer admittance as a function of
frequency; Vps = 8 V; Vga-s =4 V; Ip = 10 mA;
Tamb = 25 °C.

Tamb = 25 OC.
MCB337 MCB343
100 100° 10
|Yos|
|¥fs] e A s (mS) »
(mS) s A THA 2 bos,/
wa//
10 7 10°
Z 1
-
// 01 Jdos
/|
/
1/
1 40 0.01
10 100 1000 10 100 1000
f (MHz)  (MHz)

Fig.15 Output admittance as a function of
frequency; Vps =8 V; Vgo.s =4 V; Ip = 10 mA;

Tamb = 25 c>C.
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Philips Components

Preliminary specification

Silicon n-channel dual gate MOS-FET

BF998

VoD

1nF

C1 adjusted for Gg = 2 mS.

500
}47kn ] 1.8k0 I O output
inF N
1
c1 Ht ._JF— —]
5.5 pF e 1nF
500 Ww Sl
bt H \HY/ 3600
=15 pF 10 pF
L1
140 k0
D1 D2
Voo L BB405 BB405
330 k0 330 kA
100 k0
inF 1nF
vtun Vtun MCB334
input output

L1 =45nH, 4 turns, internal diameter 4 mm, 0.8 mm copper wire.
L2 =160 nH, 3 turns, internal diameter 8 mm, 0.8 mm copper wire.
Tapped at approximately half a turn from the cold side, to adjust G_ = 0.5 mS.

Fig.16 Gain control test circuit at f = 200 MHz; Vpp = 12 V; Gg =2 mS; G = 0.5 mS.
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Silicon n-channel dual gate MOS-FET BF998
VoD Vb
Vage (?1 "
n
140 kQ nf — R
100k0T, o M
270kQ L4
L3 1nF
1nF 500
L1 n= B | }_§ —{ ogtput
A T
r 1 v -
o 1nF L2 L[.H_:‘ wF G5 ss oF T P pF
input o__| I_—/ o o =
2 c #c2
T 2-18pF 7T 0.5-35pF
1.8kQ 360 0 MCB333

VoD

L1 = L4 =11 turns, internal diameter 3 mm, 0.5 mm copper wire, without spacing; =200 nH.
L2 =2 cm, silvered 0.8 mm copper wire, 4 mm above ground plane.
L3 =2 cm, silvered 0.5 mm copper wire, 4 mm above ground plane.

Fig.17 Gain control test circuit at f = 800 MHz; Vpp = 12 V; Gs = 3.3 mS; GL = 1 mS.

0 MCB346 0 MCB345
AGtr ,/ AGtr | //
(dB) (dB)
-10 / _1g LIDSS=
/ e
r%?n _]
-20 -20 I ’
-30 // : —30 [I
111 I
DSS=
—40 - max —40 ,],I,
typ
= min
-50 -50
0 2 4 6 8 10 0 2 4 6 8 10
Vage (V) Vage (V)
Fig.18 Automatic gain control characteristics Fig.19 Automatic gain control characteristics
measured in circuit of Fig.16; Vpp = 12 V; measured in circuit of Fig.17; Vpp = 12 V;
f =200 MHz; Tamb = 25 °C. f = 800 MHz; Tamp = 25 °C.
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status Product specification
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April 1991

DESCRIPTION

NPN transistor primarily intended for
wideband amplifier, aerial amplifiers
and vertical amplifiers in high speed
oscilloscopes.

The BFG16A is mounted in a SOT223
plastic envelope.

FEATURES

e High power gain

¢ Good thermal stability

* Gold metallization ensures
excellent reliability.

MECHANICAL DATA

Plastic SOT223 envelope
PINNING
PIN DESCRIPTION
1 emitter
2 base
3 emitter
4 collector

BFG16A
NPN 1 GHz wideband transistor

QUICK REFERENCE DATA

SYMBOL| PARAMETER CONDITIONS | MIN. | TYP. |[MAX. | UNIT
Vceo collector-base open emitter
voltage - - 4G |V
Vceo collector-emitter open base
voltage - & 25 |V
Ic collector current
(DC) - - 150 | mA
Ptot total power Tease = 135 °C;
dissipation (note 1) - - 1 |W
T junction
temperature - - 178 | °C
hre DC current gain Ic =150 mA;
Vce=5V 25 - -
fr transition f =500 MHz;
frequency Ic =100 mA;
Vce=10V;
Tamb =25 °C = 1.5 - | GHz
Gum maximum power f =500 MHz;
gain Ic =100 mA;
Vce=10V - 10 - | dB
Note

1. Tcase temperature measured on soldering point of collector tab.

ORDERING AND PACKAGE INFORMATION

EXTENDED PACKAGE
TYPE NUMBER CODE PACKING METHOD PACKING QUANTITY]|
BFG16A SOT223 bulk 500
BFG16A SOT223 12 mm REEL 1000
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Philips Components

Product specification

NPN 1 GHz wideband transistor BFG16A
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134)
SYMBOL PARAMETER CONDITIONS MIN MAX. UNIT
Vceo collector-base voltage open emitter - 40 \Y
Vceo collector-emitter voltage open base - 25 Vv
VeEBoO emitter-base voltage open collector - 2 \Y
lc | collector current (DC) - 150 mA
Ptot total power dissipation Tease = 135 °C - 1 W
Tstg storage temperature range -65 +150 °C
Tj junction temperature = 175 °C
THERMAL RESISTANCE
SYMBOL PARAMETER MAX. UNIT
Rth j-c from junction to case. 40 K/W
CHARACTERISTICS
Tj = 25 °C unless otherwise specified
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
V(BRICBO collector-base breakdown voltage open emitter
Ilc=0.1mA 25 - - Vv
V(BR)ICEO collector-emitter breakdown voltage open base
Ic =10 mA 18 S = Y%
V(BR)EBO emitter-base breakdown voltage open collector
le=0.1mA 3 - B Vv
lcBO collector cut-off current lp=0;
Veg =28V - - 20 uA
hre DC current gain Ilc =50 mA/
150 mA;
Vee=56V 25 s _
Ce collector capacitance f=1MHz
lge=ie=0;
Veg=10V - 2.5 - pF
Ce emitter capacitance f=1MHz;
Ic=ic=0;
VEg=0.5V > 10.0 - pF
Cre feedback capacitance f=1 MHz;
Ic=0mA;
Ves =10V - 18 - |pF
fr transition frequency f =500 MHz;
Ic =100 mA;
Vce=10V;
Tamb =25 °C - 1.5 - GHz
Gum maximum power gain f =500 MHz;
Ic =100 mA;
Vce=10V;
Tamb =25 °C - 10 - dB
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NPN 1 GHz wideband transistor BFG16A
1.2 WeRges 5 MCB266
Cre
Ptot (pF)
W) \ 4
" \ \
| \ 3\
\\
2 NG
0.4 s
1
0 0
0 50 100 150 200 0 4 8 12 16 20
Tcase (OC) ves (V)
Fig.1 Power derating curve. Fig.2 Feedback capacitance as function of
collector-base voltage; Ic = ic = 0; f = 1 MHz.
) i 120 MCB263
fr
(GHz) m—
’ 1.6 1/ — hEE
/- R
12 / \\ 80
: / T
0.8
40
0.4
0 0
0 40 80 120 160 o] 40 80 120 160

Ic (mA)

Fig.3 Transition frequency as function of collector
current; Vcg = 10 V; f = 500 MHz.

Ic (mA)

Fig.4 Current gain as function of collector current;
Vce=10V.
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NPN 1 GHz wideband transistor BFG16A

MCB262

Fig.5 Common emitter input reflection coefficient, S11; Vce = 15 V; Ic = 70 mA.

90°
135° 450
40 MHz
180° 00
3 GHz
—135° —45°
850 MCB260

Fig.6 Common emitter forward transmission coefficient, Sp1; Vo = 15 V; Ic = 70 mA.
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90°
135° 459
3 GHz
= 40 MHz o?
-135° —45°
—g0° MCB259

Fig.7 Common emitter reverse transmission coefficient, S12; Vcg = 15 V; Ic = 70 mA.

MCB261

Fig.8 Common emitter output transmission coefficient, Soo; Vo = 15 V; Ig = 70 mA.
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Philips Components

Product specification

NPN 1 GHz wideband transistor BFG16A
S-Parameters (common-emitter) at Vge = 15 V; Ic = 70 mA; typical values.
FREQUENCY Si4 Soq S12 Soo Gum
M (0] M O] M o} M o]
(MHz) {rat) (deg) (rat) (deg) (rat) (deg) (rat) (deg) (dB)
40 .622 -144.5 36.80 113.9. .011 50.6 .465 - 41.8 34.51
100 .679 -167.0 16.10 96.5 .016 57.8 278 - 36.4 27.23
200 .694 -177.9 8.24 85.9 .026 67.8 .230 - 29.4 21.42
300 .699 176.7 5.54 791 .038 71.3 .220 - 29.1 18.01
400 707 172.6 415 78.1 .049 73.4 218 - 314 15.60
500 .710 168.6 3.32 67.9 .060 74.2 .218 - 35.0 13.69
600 714 164.9 2.79 62.8 .071 75.8 219 - 39.8 12.23
700 J21 161.5 2.39 58.0 .082 76.0 .221 - 452 10.98
800 .726 157.9 2.10 53.5 .093 76.1 222 - 51.8 9.95
900 7383 154.2 1.88 49.1 .105 76.0 .226 - 58.6 9.08
1000 .740 150.6 1.70 449 116 75.9 .229 - 66.0 8.34
1200 .760 144.2 1.42 36.6 .140 76.9 .240 - 81.7 7.06
1400 778 137.8 1.20 29.2 A71 75.7 258 - 98.1 5.97
1600 .786 132.2 1.04 24.7 .199 74.0 .281 -115.1 4.88
1800 .795 124.4 .92 15.1 .230 72.4 .309 -132.0 4.11
2000 .820 118.0 .82 9.5 .270 69.0 .346 -148.4 3.67
S-Parameters (common-emitter) at Vgg = 10 V; Ic = 100 mA,; typical values.
FREQUENCY S11 So1q Sq2 S22 Gum
M (o) M D M 0] M (o]
(MHz) (rat) (deg) (rat) (deg) (rat) (deg) (rat) (deg) (dB)
40 .656 -157.2 34.60 109.7 .009 52.0 .376 - 511 33.90
100 .709 -172.5 14.80 94.4 .016 63.2 .201 - 46.9 26.64
200 .718 179.3 7.49 84.6 .028 71.6 154 - 39.2 20.76
300 .729 174.6 5.03 77.9 .041 73.9 145 - 38.3 17.43
400 33 170.7 3.78 71.9 .053 75.2 143 - 41.0 14.99
500 .736 167.4 3.01 66.6 .065 75,5 144 - 453 13.08
600 742 163.6 2.52 61.7 .077 76.1 146 - 51.2 11.63
700 745 160.1 2.18 56.5 .089 75.9 .150 - 58.3 10.40
800 451 156.7 1.91 52.1 .101 75.7 .154 - 66.4 9.35
900 757 152.8 1.71 47.7 114 75.3 .161 — 74.8 8.51
1000 .764 149.5 155 43.3 126 75.0 .169 - 83.9 7T
1200 .781 142.8 1.28 35.3 152 75.2 .190 -101.6 6.46
1400 .798 136.7 1.09 28.2 .184 73.4 219 -118.9 5.43
1600 .804 130.6 .94 21.4 213 711 252 -135.6 4.34
1800 .809 123.4 .83 14.8 244 69.1 .291 -151.4 3.48
2000 .832 116.7 .74 9.6 .284 65.4 .340 -166.2 3.05
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Product specification

NPN 1 GHz wideband transistor BFG16A
S-Parameters (common-emitter) at Vgg = 10 V; Ic = 70 mA; typical values.
FREQUENCY S11 Sa1 S12 Gum
M (] M (] M (] M (o}
(MHz) (rat) (deg) (rat) (deg) (rat) (deg) (rat) (deg) (dB)
40 .644 -150.5 35.00 112.5 .011 50.8 417 - 515 34.06
100 .700 -169.8 15.20 95.7 .017 58.0 218 - 50.4 26.81
200 715 -179.5 7.75 85.5 .028 68.1 157 - 43.2 21.01
300 el 175.4 5.21 78.6 .041 1.7 145 - 417 17.62
400 .725 1715 3.91 72.7 .053 73.7 41 - 43.9 1517
500 731 167.8 312 67.4 .065 74.2 A41 - 47.9 13.31
600 734 163.9 2.62 62.2 .077 75.0 143 - 53.6 11.83
700 .740 160.6 2.25 57.8 .090 754 .146 - 60.4 10.61
800 .743 157.2 1.98 52.8 101 74.7 152 - 68.0 9.57
900 .748 153.4 1.78 48.5 114 74.5 .158 - 76.2 8.69
1000 .758 149.9 1.61 44.2 126 74.2 .166 - 85.0 7.96
1200 776 143.2 1.34 85.9 151 74.5 .188 -102.5 6.73
1400 791 137.2 1.13 28.6 .183 72.8 218 -119.2 5.61
1600 794 131.0 .98 21.7 213 70.7 .253 -135.7 4.51
1800 .804 123.8 .87 151 .243 68.9 .293 -151.2 3.72
2000 .827 117.0 .76 10.1 .282 65.2 .342 -166.0 3.26
S-Parameters (common-emitter) at Vcg = 5 V; Ic = 150 mA; typical values.
FREQUENCY S11 S21 S12 S22 Gum
M (0] M 0] M (0] M ) .
(MHz) (rat) (deg) (rat) (deg) (rat) (deg) (rat) (deg) (dB)
40 791 -172.2 16.70 104.0 .009 53.8 178 - 80.7 28.87
100 .810 -179.6 715 94.4 .017 67.4 .100 - 99.1 21.78
200 .815 1751 877 86.1 .031 751 .088 -114.9 16.32
300 .818 1711 2.62 78.8 .047 76.2 .094 -123.8 13.23
400 .824 167.7 2.00 72.3 .061 77.0 .105 -130.3 11.02
500 .821 164.1 1.62 66.4 .076 76.8 A17 -135.8 9.14
600 .826 160.1 1.37 61.0 .091 76.9 182 -141.0 7.85
700 .826 156.5 1.20 55.5 .106 76.2 149 -145.8 6.68
800 .828 153.0 1.06 50.9 122 75.0 167 -150.6 5.72
900 .833 149.2 .96 46.4 138 74.0 .186 -155.2 5.02
1000 .840 145.6 .88 42.2 151 725 .207 -159.9 4.41
1200 .845 138.7 .74 35.4 .183 711 .248 -169.2 1T
1400 .853 132.5 .64 29.9 219 67.6 .293 -178.4 2.25
1600 .845 126.1 .56 25.3 .249 63.8 .339 171.9 1.08
1800 .844 119.2 .51 20.8 .278 60.6 .382 162.6 .30
2000 .856 1125 47 18.7 315 56.2 429 153.4 21
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BFG17A

NPN 2 GHz WIDEBAND TRANSISTOR

BFG17A is a npn wideband transistor in a microminature SOT 143 envelope with double emitter
bonding. The device contains a BFW92A crystal. This transistor is intended for use in wideband

(40 to 860 MHz) aerial-amplifiers using SMD technology.

QUICK REFERENCE DATA

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

Total power dissipation up to Tamp = 25 o

Junction temperature
DC current gain

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

Feedback capacitance at f = 1 MHz
leg=0;Veg=bV

Noise figure
Ic=2mA;Vcg =5V, f=800MHz;
Zs=6009; Tamp = 25 °C

Maximum unilateral power gain at f = 800 MHz;
Ic=14mA; Vg =10 V; Tamp =25 °C

VecBo max.
VCEO max.
Ic max.
Ptot max.
T max.

min.
HRE max.
fr typ.
Cre typ.
F typ.
Gum typ.

25 V
15 V
50 mA

300 mwW
150 °C

20
150

2.8 GHz

0.06 pF

25 dB

15 dB

MECHANICAL DATA
SOT143

Pinning

1 = collector
2 =base

3,4 = emitter

| (April 1991

599



BFG17A

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134).
Collector-base voltage (open emitter) VcBO max. 25
Collector-emitter voltage (open base) VCcEO max. 15
Emitter-base voltage (open collector) VEBO max. 25
Collector current (DC) Ic max. 25
Total power dissipation up to Tamp = 25 °C

mounted on a ceramic substrate 8 x 10 x 0.7 mm Ptot max. 300
Storage temperature range Tstg —65 to 150
Junction temperature Tj max. 150

THERMAL RESISTANCE
From junction to ambient mounted on ceramic

substrate 8 x 10 x 0.7 mm Rthj-a = 430
CHARACTERISTICS
Tj = 25 °C unless otherwise specified
Collector cut-off current

Ige=0,Vcg=10V IcBO max. 50
DC current gain

Ilc=2mA;Vgg=1V hrg min. 20

Ilc= 25mA;Vcg=1V hrg max. 150
Transition frequency at f = 500 MHz

Ic=25mA;Vgg=5V fr typ. 2.8
Noise figure

lc=2mA;Vgg =5V, f=800 MHz

Zg=60; Tamp = 25 °C F typ. 25
Collector capacitance at f = 1 MHz

Ig=0;Veg=10V Ce typ. 0.7
Emitter capacitance at f = 1 MHz

Ic=0;VEg =05V Ce typ. 125
Feedback capacitance at f = 1 MHz

Ic=0;Vcg=5V Cre typ. 0.6
Maximum unilateral power gain at f = 800 MHz

Ic=14mA;Vcge=10V;Tgmp =25 og. S12.=0

IS21/?
Gym = 10 log Gum typ. 15

(1 —=1S111%) (1 = 1S2212)

<

mA

mW
e
o¢c

nA

GHz

dB

pF

pF

pF

dB
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BFG17A

NPN 2 GHz wideband transistor

Output voltage at dj, = —60 dB
(DIN 45004B, para. 6,3: 3-tone)
lc=14mA;Vcg=10V;Z =75Q
Vp=Voi fo = 795.25 MHz

Vq =V —6 dB; fq = 803.25 MHz
150 mV

Vy =V —6dB; f, =805.25 MHz
Measured at f(p +gq-n"= 793.25 MHz Vo typ.
1,5nF
1,5nF = Vee
*Vag i
4 10kQ '
1nF
u | 2709 ——o 50
1nF
750 o—}

18Q 0,68 pF
4 l 7282709

Intermodulation distortion and second harmonic distortion MATV

Fig.1
test circuit.

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

601

W (C\pril 1991



BFG17A

Table 1 S-parameters (common emitter)
Conditions: Tamp = 25 °C; Vg = 10 V; typical values.

Ic f S11 S21 S12 S22 Gum
(mA) (MHz) M@ M @ M@ M@ (dB)
5 40 0.84/—19.4 14.3/168.2 0.02/67.7 0.98/-5.1 4.9

100 0.77/-50.0 12.83/147.8 0.02/65.6 0.95/—13.0 35.7

200 0.61/-84.3 9.31/128.7 0.03/54.4 0.80/—19.3 25.9

500 0.51/—136.7 5.21/99.3 0.05/47.0 0.69/—26.2 185

800 0.47/-157.4 3.51/84.6 0.06/50.3 0.63/-32.0 142

1000 0.46/—168.7 2.86/75.4 0.07/51.4 0.64/-34.2 125

1200 0.47/179.8 2.36/68.1 0.07/53.5 0.63/—38.9 10.7

1500 0.46/173.4 1.96/60.2 0.09/56.8 0.57/-42.7 8.6

2000 0.47/157.3 1.44/45.6 0.11/59.8 0.56/—55.6 5.9

10 40 0.75/-27.9 24.57/163.4 0.02/67.9 0.96/—-8.1 428
100 0.65/—68.5 19.95/138.6 0.02/58.9 0.86/—17.9 343

200 0.52/—107.8 13.04/118.2 0.03/51.3 0.70/—22.3 26.6

500 0.48/—152.8 6.31/91.7 0.04/54.2 0.59/—25.4 19.0

800 0.45/—170.1 4.11/79.0 0.06/59.1 0.56/—30.5 14.9

1000 0.46/—178.9 3.30/71.0 0.06/60.4 0.57/—32.2 13.1

1200 0.47/171.4 2.72/64.6 0.07/62.0 0.56/—36.5 1.4

1500 0.46/167.3 2.22/57.0 0.09/63.6 0.51/-40.8 9.3

2000 0.47/152.7 1.63/43.4 0.11/64.3 0.51/-563.7 6.7

15 40 0.69/—34.4 31.29/159.8 0.02/62.6 0.94/-10.2 42.3
100 0.59/—80.7 23.65/132.7 0.02/56.5 0.81/—20.2 34.0

200 0.49/—120.7 14.46/112.6 0.02/52.5 0.64/—22.6 26.7

500 0.47/—160.1 6.61/88.3 0.04/58.2 0.55/—23.7 19.1

800 0.45/—174.7 4.25/76.3 0.05/63.3 0.53/—28.8 15.0

1000 0.46/177.6 3.39/68.7 0.06/64.0 0.55/—30.6 132

1200 0.47/168.6 2.79/62.6 0.07/65.0 0.54/—34.8 115

1500 0.47/165.2 2.27/55.2 0.09/65.7 0.50/-39.6 9.4

2000 0.48/151.1 1.65/42.0 . 0.11/66.0 0.51/-52.8 6.8

20 40 0.65/—39.4 35.51/157.2 0.02/54.5 0.93/—11.4 423
100 0.56/—89.4 25.64/128.6 0.02/57.3 0.77/—20.9 33.7

200 0.47/—128.5 14.99/109.0 0.02/53.5 0.61/-21.7 26.6

500 0.47/-163.8 6.62/86.0 0.04/61.0 0.54/—22.0 19.0

800 0.45/—176.8 4.21/74.5 0.05/66.0 0.52/—27.4 14.9

1000 0.46/175.9 3.35/67.1 0.06/65.9 0.55/—29.4 13.1

1200 0.47/167.4 2.75/61.2 0.07/66.7 0.55/—33.8 1.4

1500 0.47/164.2 2.23/53.8 0.09/67.3 0.50/-38.8 9.3

2000 0.48/150.4 1.62/40.9 0.11/67.1 0.51/-52.5 6.6

30 40 0.568/—51.2 39.39/150.7 0.01/57.5 0.89/—-13.0 40.6
100 0.50/—105.8 25.05/121.1 0.02/54.2 0.72/-19.3 32.3

200 0.45/—141.0 13.65/103.2 0.02/55.2 0.60/—17.9 25.6

500 0.46/—169.0 5.79/82.5 0.03/64.8 0.57/-19.0 18.0

800 0.45/179.7 3.66/71.7 0.05/67.9 0.56/—25.7 13.8

1000 0.46/173.1 2.89/64.5 0.06/67.9 0.58/—28.6 12.1

1200 0.48/165.1 2.37/58.9 0.07/68.4 0.58/-33.9 10.4

1500 0.48/161.8 1.91/51.9 0.09/69.2 0.53/—39.1 8.2

2000 0.49/148.0 1.40/39.3 0.11/69.0 0.54/-53.8 5.6
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NPN 2 GHz wideband transistor

BFG17A

4 MCB109
fr
(GHz)
—
S 1/ AN
V
/
/
/ A\
2
0 10 20

Ig (mA)
Fig.2 Transition frequency as a function of

collector current; Vo =5 V; f = 500 MHz;
Tamb = 25 °C.

MCB106
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CC
(pF) \
0.8 AN
\\
0.4
o
0 4 8 iz 16
Vee (V)

Fig.4 Collector capacitance as a function of
collector-emitter voltage; f= 1 MHz; g = 0;
Tamb = 25 °C.

100 MCB110
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0 10 20 30
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Fig.3 Current gain as a function of collector
current; Veg = 1V, Tamp = 25 °C.
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Fig.5 Noise figure as a function of collector
current; Vog =5 V; =800 MHz;
Rg = 60 £2; bg = opt.; Tamp = 25 °C.
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MCB107
30
N

Gum q
(dB) \

20 N

N
\
\\
10
0
102 103 104
f (MHz)

Fig.6 Maximum power gain as a function of
frequency; Vgg = 10 V; Ig = 15 mA;
Tamb = 25 °C.

270°

Fig.7 Input impedance derived from S14 Fig.8 Forward transmission coefficient S21;
(in Ohm x 50); Vgg = 10 V; Ic = 15 mA; Vce =10V;Ig=15mA; Tamp = 25 °C.
Ty = 259G,
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NPN 2 GHz wideband transistor

BFG17A

Fig.9 Output impedance derived from Spp
(in Ohm x 50); Vcg = 10 V; Ig = 16 mA;
Tamb = 25 °C.

210° 3300

240° 3000

270° S

Fig.10 Reverse transmission coefficient Sq2;
Vcg=10V;Ic=15mA; Tamp =25 9.
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Philips Components

Data sheet

status Preliminary specification

date of issue | April 1991

DESCRIPTION

NPN transistor in a plastic SOT143
envelope, primarily for use on low
power amplifiers. Ideal for pagers
and other battery operated systems
where low power consumption is
critical.

MECHANICAL DATA
Plastic SOT143 envelope.

Marking code: V11

PINNING
PIN DESCRIPTION
1 collector
2,4 emitter
3 base
PIN CONFIGURATION
(o]
b
MBB012 e

Fig.1 Pin configuration.

BFG25AX

NPN HF wideband transistor

QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS | MIN. | TYP. | MAX.| UNIT
VeBeo collector-base open emitter - - 8 |V
voltage
Vceo collector-emitter open base - - 5 |V
voltage
Ic collector current - - 6.5| mA
Ptot total power note 1 - - 32 | mW
dissipation (DC)
Tj junction temperature - - |150 |°C
hrg DC current gain Ilc=0.5mA; |50 80 |200
Vce=1V
fr transition frequency | f =500 MHz; 35 5 - | GHz
Ilc=1mA;
Vce=1V
Note

1. UptoTs = 140 °C; Ts = temperature measured on soldering point of

collector tab.
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Philips Components Preliminary specification

NPN HF wideband transistor BFG25AX
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134)
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veso collector-base voltage open emitter = 8 Vv
Vceo collector-emitter voltage open base = 5 Vv
VEBO emitter-base voltage open collector - 2 \
Ic collector current - 6.5 mA
Ptot total power dissipation (DC) note 1 - 32 mwW
Tstg storage temperature range -65 +150 °C
Tj junction temperature - 150 °C
Note

1. UptoTs = 140 °C; Ts = temperature measured on soldering point of collector tab.

THERMAL RESISTANCE

SYMBOL PARAMETER MAX. UNIT
Rth j-s from junction to soldering point 320 K/W
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Preliminary specification

NPN HF wideband transistor BFG25AX
CHARACTERISTICS
T; =25 °C unless otherwise specified
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
VR) cBo | collector-base breakdown open emitter 8 - -~ \Y
voltage Ilc=10pA
ViR ceo | collector-emitter breakdown open base 5 = = \Y
voltage Ic =100 pA
ViBr)EBO | emitter-base breakdown voltage | open collector 2 - - \%
le=10pA
hre DC current gain Ic=0.5mA,; 50 80 200
Vce=1V
Cre feedback capacitance f=1MHz; - 0.22 0.3 pF
lc=0;
Vce=1V
Gum unilateral gain f=500 MHz; - 30 - dB
Ilc =0.5mA;
VCE =1V
Gum unilateral gain f=1GHz; - 18 - dB
Ilc=0.5mA;
Vece=1V
F noise figure f=500 MHz; 5 1.6 20 |dB
Ilc=0.5mA;
Vee=1V
F noise figure f=1GHz; - 1.8 25 dB
Ic=1.0mA;
Vcg=1V
fr transition frequency f =500 MHz; 3.5 5 GHz
Ic=1mA;
Vce=1V
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Philips Components

Data sheet

status

Product specification

date of issue

April 1991

BFG31

PNP 5 GHz wideband transistor

FEATURES DESCRIPTION MECHANICAL DATA
¢ High output voltage capability PNP planar epitaxial transistor Plastic SOT223 envelope.
¢ High gain bandwidth product intended for wideband amplifier
¢ Good thermal stability applications. PINNING
¢ Gold metallization ensures The BFG31 is mounted in a SOT223 PIN DESCRIPTION
excellent reliability plastic envelope. 1 amiltor
e Complementary npn type BFG97. 2 base
3 emitter
4 collector
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN TYP. MAX. UNIT
| -Veso collector-base voltage open emitter - - 20 \
| -Vceo collector-emitter voltage open base - - 15 Vv
[0} collector current (DC) - - 100 mA
Ptot total power dissipation Tease = 135 °C; - - 1 w
note 1
T junction temperature - - 175 °C
hre DC current gain -lc=70mA; 25 ~ <
-Vge=10V
T transition frequency f =500 MHz; 5.0 - - GHz
—lc =70 mA;
~Vce=10V;
Tamb = 25 °C
Gum maximum power gain f =800 MHz; - 12 - dB
—lc =70 mA;
~Vce=10V;
Tamb = 25 oC
Vo output voltage dim =-60 dB; - 600 - mV
—lc =100 mA,;
—Vee=10V,
BL=76Q;
fp+q-r = 848.25 MHz
Note

1. Tcase temperature measured on soldering point of collector tab.
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Philips Components

Product specification

PNP 5 GHz wideband transistor BFG31
ORDERING AND PACKAGE INFORMATION
EXTENDED PACKAGE
TYPENUMBER | CODE | PACKING METHOD | PACKING QUANTITY

BFG31 S0T223 | bulk 500

BFG31 SOT223 | 12 mm tape ~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 \
-VcEo collector-emitter voltage open base - 15 \Y
-VEBO emitter-base voltage open collector - 3 Vv
[0} 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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Philips Components

Product specification

PNP 5 GHz wideband transistor BFG31
CHARACTERISTICS
Tj=25 °C unless otherwise specified
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
-Vgr)cso collector-base breakdown open emitter 20 - C Vv '
voltage —lc=10mA
-V(BR)CEO collector-emitter breakdown open base 18 - - \%
voltage —lc=10mA
-ViBrIEBO | emitter-base breakdown voltage | open collector 3 - - \
—lg=0.1mA
~lcBo collector cut-off current -lg=0; - - 1 UA
~Veg=10V
hre DC current gain —lc =100 mA; 25 - =
~Vece=10V
Ceb collector-base capacitance f=1MHz; - 1.8 - pF
—lc=0;
-Veg=10V
Ceb emitter-base capacitance f=1MHz; - 5 - pF
=lc=0;
~Veg=10V
Cre feedback capacitance f=1MHz; - 1.6 - pF
-lc=0;
-Vce=10V
fr transition frequency f=500 MHz; = 5 - GHz
—lc=70mA;
-Vce=10V;
Tamb =25 °C
Gum maximum power gain f =500 MHz; - 16 - dB
—lc =70 mA;
~Vee=10V;
Tamb=25°C
Gum maximum power gain f =800 MHz; - 12 - dB
—lc =70 mA;
~Vee=10V;
Tamb =25 °C;
Vo output voltage note 1 - 600 - mV
Vo output voltage note 2 - 650 - mV
Note

1. dim=-60 dB (DIN 45004B); Tamp = 25 °C; —Ic = 100 mA;

-Vee=10V; RL=75Q; Vp =V, at djm =-60 dB;

fp =850.25 MHz; Vq = Vo -6 dB;

fq =858.25 MHz; V, =V, -6 dB;

fr = 860.25 MHz; Measured at f(p+q+r) = 848.25 MHz.

2. dim =-60dB (DIN 45004B); Tamb = 25 °C; —Ic = 100 mA;
-Vce=10V; RL=75Q; Vp =V, at dim =-60 dB;
fp=445.25 MHz; Vg =V, -6 dB;
fq=4563.25 MHz; V; =V, -6 dB;
fr = 455.25 MHz; Measured at fp,q-r) = 443.25 MHz.
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Product specification

PNP 5 GHz wideband transistor BFG31
1.2 - 80 MCB502
Ptot hre
W
W) \ .
0.8 \\
40
0.4
20
0 0
0 50 100 150 200 0 100 200
Tease (°C) —Ic (mA)
Fig.1 Power derating curve. Fig.2 DC current gain as a function of collector
current; -Vcg = 10 V; Tamp = 25 °C.
MCB503 MCBS504
6 8
Cre fr
(pF) (GHz)
5
6
4
L1
4 - —
3 //
//
2
2 \ I
—
1 0
0 10 20 30 0 50 100

-ve (V)

Fig.3 Feedback capacitance as a function of
collector-base voltage; f = 1 MHz; Tamp = 25 °C;
typical values.

=Ic (mA)

Fig.4 Transition frequency as a function of collector

current; -Vce = 10 V; Tamb = 25 °C; typical values.
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—40 MEEOD _50 MCBS506
dim
(dB) dim

—45 \\ (dB) \\

\\ -55 \
N N\
1 N
-55
\\ -60 \\
~
-60 \\
‘\
%0 60 80 100 %0 60 80 100 120
Ic (mA) Ic (mA)

Fig.5 Intermodulation distortion as a function of
collector current; ~Vceg = 10V; Vo = 650 mV;
Tamb = 25 °C; f(p+q-r) = 443.25 MHz.

Fig.6 Intermodulation distortion as a function of
collector current; -Vge = 10 V; Vo = 600 mV;
Tamb =25 OC; f(p+q—r) = 848.25 MHz.

MCB507

10 30 50 70 90 110
Ic (mA)

Fig.7 Second order beat as a function of collector
current; -Vce = 10V; Vo = 50 dBmV; Tamp = 25 °C;
fip+q) = 450 MHz.

MCB508

—60
10 30 50 70 90 110

Ic (mA)

Fig.8 Second order beat as a function of collector
current; -Vcg = 10 V; Vo = 50 dBmV; Tamp = 25 °C;
fp+q) =810 MHz.

April 1991

615







e

BFG33
BFG33X

NPN 12 GHz WIDEBAND TRANSISTOR

BFG33 is an npn transistor in a microminiature SOT 143 envelope with double emitter bonding.
The device contains a BFQ33 crystal and is for use in circuits using SMD technology.

Features
e Extremely high transition frequency
e Very low noise at 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
mounted on a ceramic substrate 8 x 10 x 0.7 mm

Junction temperature

Transition frequency at f = 1.5 GHz
Ic=14mA; Vg =5V; Tampb = 25 °C

Noise figure at optimum source impedance
Ic=5mA; Vg =5V;f=2GHz; Tamp =25 °C

VcBO max.
VCEO max.
Ic max.
PtOt max.
Tj max.
fr typ.

F typ.

9.0 V
70 V
20 mA

300 mwW
150 °C

12 GHz

2.5 dB

MECHANICAL DATA

SOT143.

Pinning

BFG33 BFG33X

1 = collector 1 =collector
2 =base 2, 4 = emitter
3, 4 = emitter 3 = base

BFG33 Marking code: V6
BFG33X Marking code: V16

\ ﬁpril 1991
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BFG33X

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134).
Collector-base voltage (open emitter) VecBO max. 9.0 V
Collector-emitter voltage (open base) VCEO max. 70V
Emitter-base voltage (open collector) VEBO max. 20V
Collector current (DC) Ic max. 20 mA
Total power dissipation up to Tamp = 25 °C
mounted on a ceramic substrate 8 x 10 x 0.7 mm Piot max. 300 mW
Storage temperature range Tstg —65 to 150 °C
Junction temperature Tj max. 150 °C
THERMAL RESISTANCE
From junction to ambient mounted on ceramic
substrate 8 x 10 x 0.7 mm Rthj-a = 430 K/W
CHARACTERISTICS
Tj = 25 °C unless otherwise specified
Collector cut-off current
IE=0;Vcg=5V IcBO max. 50 nA
DC current gain
Ic=14mA;VCE=5V hFE min. 50
Transition frequency at f = 1.5 GHz
Ic=14mA;VCE =5V; Tamp =25 °C fr typ. 12 GHz
Noise figure at optimum source impedance
lc=5mA;Veg=5V;f=2GHz; Tymp =25 oc E typ. 2.5 dB
Maximum unilateral power gain
Ilc=14mA;Vce=5V; f=2GHz;
Tamb =25 OC;S12= 0
G 10 log 181 G t 10.5 dB
M= yp. :
v (1= 1511P) (1 = 1592 ) i
120 ‘17}39163-1 15 7280866
hFE —
N\N-\ fT
80 (GHz) -
™~
10 7
40 /
o 5
0 10 Ic (mA) 20 0 10 20

I (mA)
Fig.2 Transitional frequency as
a function of collector current.

Fig.1 Gain as a function of collector current.
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BFG35

s ey NPN 4 GHz wideband transistor

date of issue | April 1991

DESCRIPTION MECHANICAL DATA PIN CONFIGURATION
NPN planar epitaxial transistor in a Plastic SOT223 envelope.
plastic SOT223 envelope, intended ¢
for wideband amplifier applications.
The device features high output PINNING B
voltage capabilities. PIN DESCRIPTION
Its pnp complement is the BFG55. 1 emitter
2 base MBB012 e
3 emitter i X ; )
7 collector Fig.1 Pin configuration
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Veceo collector-base voltage open emitter - - 25 \
Vceo collector-emitter voltage open base - - 18 Vv
Ic collector current (DC) = - 150 mA
Ptot total power dissipation Tease = 135°C; - = 1 w
note 1
Tj junction temperature - - 175 °C
hre DC current gain Ic =100 mA; 25 - -
Vce=10V
fr transition frequency f=500 MHz; - 4.0 - GHz
Ic =100 mA;
Vce=10V;
Tamb =25 °C
Gum maximum power gain f =500 MHz; - 15 - dB
Ic =100 mA;
Vece=10V
Gum maximum power gain f =800 MHz; - 11 - .| dB
Ic =100 mA;
Vece=10V
Vo output voltage dim =-60 dB; & 750 = mV
Ic =100 mA;
Vce=10V;
RL=75Q;
fp+q-n) = 793.25 MHz
Note

1. Tcase temperature measured on soldering point of collector tab.
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NPN 4 GHz wideband transistor BFG35

ORDERING AND PACKAGE INFORMATION
EXTENDED PACKAGE

TYPENUMBER | CODE | PACKING METHOD | PACKING QUANTITY

BFG35 SOT223 | bulk 500

BFG35 SOT223 | 12 mm reel 1000
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134)

SYMBOL PARAMETER CONDITIONS MIN MAX. UNIT

VcBo collector-base voltage open emitter - 25 \Y

Vceo collector-emitter voltage open base - 18 Vv

VEBO emitter-base voltage open collector - 2 )

Ic collector current (DC) - 150 mA

Ptot total power dissipation Tease=185°C - 1 W

Tstg storage temperature range -65 +150 °C

Tj junction temperature - 175 °C

THERMAL RESISTANCE

SYMBOL PARAMETER NOM. UNIT
Rth j-c from junction to case 40 K/W
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NPN 4 GHz wideband transistor BFG35
CHARACTERISTICS
Tj =25 °C unless otherwise specified
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
lcBO collector cut-off current lg=0; - - 1 UHA
Veg=10V
hre DC current gain Ic =100 mA; 25 - -
Vce=10V
Ce collector capacitance f=1MHz; - 2.0 - pF
lg=ie=0;
Veg=10V
Ce emitter capacitance f=1MHz; - 10.0 - pF
lc=ic=0;
Veg=0.5V
Cre feedback capacitance f=1MHz; - 1.2 - pF
lc=0;
Vce=10V
fr transition frequency f=500 MHz; - 4.0 - GHz
Ic =100 mA;
Vce=10V;
Tamb = 25 OC
Gum maximum power gain f =500 MHz; - 15 - dB
lc =100 mA;
Vee=10V;
Tamb =25 OC
Gum maximum power gain f =800 MHz; - 11 - dB
Ic =100 mA;
Vce=10V;
Tamb =25 °C;
Vo output voltage see note 1 - 750 = mV
Vo output voltage see note 2 - 800 - mV
Note

1. dim =-60 dB (DIN 45004B); Tamb = 25 °C; Ic = 100 mA;
Vee=10V; RL=75Q; Vp =\, at dim =-60 dB;
fp =795.25 MHz; Vq = Vo, -6 dB;
fq =808.25 MHz; V, =V, -6 dB;
fr = 805.25 MHz; Measured at fp1q-r) = 793.25 MHz.

2. dim=-60 dB (DIN 45004B); Tamb = 25 °C; Ic = 100 mA;
Vce=10V; RL=75Q; Vp =V, at dim =-60 dB;
fp = 445.25 MHz; Vq = Vo -6 dB;
fq=458.25 MHz; V, =V, -6 dB;
fr = 455.25 MHz; Measured at f(p+q-r) = 443.25 MHz.
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NPN 4 GHz wideband transistor BFG35

Vee =10V

VBB output
I~ 750
input cl =C8
750
% MCA416-1
Fig.2 Intermodulation and second harmonic test circuit.

List of components:
R1 =10 kQ metal film resistor (cat. no. 2322 180 73103)
R2 =200 Q metal film resistor (cat. no. 2322 180 73201)
R3 = R4 =27 Q metal film resistor (cat. no. 2322 180 73279)
C1=C38=C5=C6 =10 nF ceramic multilayer capacitor (cat. no. 2222 590 08627)
C2 = C7 =1 pF ceramic multilayer capacitor (cat. no. 2222 851 12108)
C4 =10 nF miniature ceramic plate capacitor (cat. no. 2222 629 08103)
L1 =75 Q microstripline (L=7mm;W=2.5mm)
L2 =75 Q microstripline (L=22mm; W =2.5mm)
L3 = 1.5 turn Cu wire (0.4 mm), internal diameter 3 mm, winding pitch 1 mm
L4 =75 Q microstripline (L=19mm; W=2.5mm)
L5 = 5 uH Ferroxcube choke (cat. no. 3122 108 20153)

L6 = 30 mm Cu-wire (0.4 mm; L = 24 nH)

The circuit has been built on a double Cu clad printed circuit board with PTFE. dielectric (g = 2.2); thickness 1/16 inch;
thickness of copper-sheet 2 x 35 um; see Figs 3a, 3b and 3c.

The components R2, L6, C5 and L3 are mounted on the underside of the PCB.
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Ves Vec
c3 acs
Rt ém 5
0 u » g:]] 2 £
75 Q input —_ L4 75 Q output
pul n u tpul
c2 <7
R2 R4 C4
L8
7226284
@ %)
%] %]
60 mm
%) %)
o %)

7226285

7226286

Fig.3 Intermodulation test circuit printed circuit board.
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1.0 MCA414 6 MCA412-1
Ptot \
(W) fr
0.8 \ (GHz)
4
0.6 / ™~
//
0.4
L/
0.2
0 0
20 60 100 140 180 0 40 80 120 160
Tc(°C) Ic (mA)
Fig.4 Power derating curve. Fig.5 Transition frequency as a function of
collector current; Voe = 10 V; f = 500 MHz;
Tj=25 °C; typical values.
MCA407-1 MCA413-1
3 120
Cre h
(»oF) FE
7 80
\ I e s
\\\\
1 40
0 0
0 4 8 12 16 20 0 40 80 120 160
ves (V) Ic (mA)

Fig.6 Feedback capacitance as a function of
collector-base voltage; Ie = 0; f = 1 MHz; Tj = 25 °C.

Fig.7 DC current gain as a function of collector
current; Vce=10V; Tj=25°C.
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NPN 4 GHz wideband transistor BFG35
40 MCA415 —45 MCA411-1
dim
GuM A
(d8)
() =50 \
30 \
N -55
20
Vv
—60
10
-65
0 =70
10 102 103 104 20 40 60 80 100 120
f (MHz) I (mA)

Fig.8 Maximum gain as a function of frequency;
Vce=10V; Ic =100 mA; Tamp = 25 °C; typical

Fig.9 Intermodulation distortion as a function of
collector current; Voe = 10 V; Vo = 800 mV;

values. fip+q-r) = 443.25 MHz; Tamp = 25 °C; typical values.

—45 MCA409-1 _a5 MCA408—1
dim do
(dB) (dB) \

-50 -50 //

inEy
—-55 -55 V4
N
N L4

-60 [ ¢ -60

—B65 —65

=70 =70

20 40 60 80 100 120 20 40 60 80 10C 120
Ic (mA) Ic (mA)

Fig.10 Intermodulation distortion as a function of
collector current; Voce=10V; Vo =750 mV;
fip+g-r = 793.25 MHz; Tamb = 25 °C; typical values.

Fig.11 Second order beat as a function of collector
current; Vcg = 10V; Vo =50 dBmV;
fp+q) = 450 MHZ; Tamp =25 °C; typical values.
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MCA410-1

5 A/

—65

-70
20 40 60 80 100 120
Ic (mA)

Fig.12 Second order beat as a function of collector
current; Vcg=10V; Vo =50 dBmV;
fip+q) =810 MHZ; Tamb = 25 °C; typical values.

-50 MCB500

Fig.13 Input reflection coefficient, S11; Vce =10 V; Ic = 100 mA; Tamb = 25 °C; typical values.
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90°

1359 450

AN

‘
o S0 40 30 20 10

180 0°

-135° ~45°

MCBO62
-90°

Fig.14 Forward transmission coefficient, Sp1; Vcg = 10 V; Ic = 100 mA; Tamb = 25 °C; typical values.

90°
135° 450
180 0504 03 02 01 00
-135° —45°
MCBO60
_.900

Fig.15 Reverse transmission coefficient, S12; Vcg = 10 V; Ic = 100 mA; Tamp = 25 °C; typical values.
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Fig.16 Output reflection coefficient, Spo; Voe = 10 V; Ic = 100 MA; Tamp = 25 °C; typical values.
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NPN 4 GHz wideband transistor BFG35
S-Parameters (common emitter) at Vgg = 10 V; Tamb = 25 °C; typical values.
Ic f S14 S21 S12 S22
(MA) (MHz2) M o M o Mo M o Gum (dB)
40 0.60/- 53.6 17.3/153.9 0.02/71.2 0.91/- 20.3 34.4
100 0.63/-104.6 12.6/127.3 0.04/49.2 0.70/- 38.4 27.0
200 0.66/-144.8 7.7/105.2 0.05/39.5 0.48/- 50.4 21.4
500 0.68/-174.0 3.4/ 77.4 0.06/48.9 0.34/- 65.4 13.8
10 800 0.68/ 151.8 2.1/ 61.1 0.09/64.5 0.33/- 84.2 9.7
1000 0.68/ 139.9 1.7/ 51.0 0.11/71.0 0.33/- 99.4 78
1200 0.68/ 128.8 1.4/ 42.6 0.13/77.8 0.34/-115.2 5.9
1500 0.67/ 112.8 1.1/ 335 0.18/78.3 0.36/-138.8 35
2000 0.66/ 89.5 0.7/ 22.0 0.28/77.1 0.42/-175.3 05
40 0.49/- 66.9 24.3/150.1 0.02/68.7 0.87/- 27.3 35.0
100 0.56/-119.1 16.5/123.2 0.04/52.2 0.60/- 50.5 28.0
200 0.61/-153.9 9.7/102.7 0.05/46.3 0.38/- 65.8 22:5
500 0.63/ 170.6 4.1/ 78.3 0.07/59.9 0.22/- 85.3 14.8
20 800 0.63/ 150.4 2.6/ 63.7 0.10/68.2 0.21/-103.9 10.8
1000 0.64/ 139.2 2.1/ 54.5 0.12/70.3 0.21/-118.3 8.9
1200 0.64/ 128.5 1.7/ 47.0 0.15/72.7 0.22/-132.5 7.0
1500 0.63/ 113.7 1.4/ 37.7 0.19/73.7 0.26/-153.5 5.2
2000 0.63/ 91.0 0.9/ 25.1 0.28/72.6 0.33/ 173.4 2.1
40 0.43/- 80.9 31.7/145.8 0.02/62.5 0.82/- 35.3 35.7
100 0.53/-130.9 20.0/118.8 0.03/51.7 0.52/- 64.5 28.8
200 0.59/-160.8 11.3/100.3 0.04/53.5 0.31/- 86.6 23.3
500 0.60/ 168.2 4.7/ 78.8 0.08/64.3 0.18/-119.6 15.6
50 800 0.61/ 149.2 3.0/ 65.5 0.11/69.3 0.17/-139.1 11.6
1000 0.61/ 138.6 2.4/ 57.4 0.14/69.8 0.17/-155.0 9.6
1200 0.61/ 128.5 1.9/ 50.6 0.16/70.7 0.19/-165.9 7.9
1500 0.61/ 1141 1.6/ 41.6 0.21/68.9 0.22/ 179.2 6.2
2000 0.61/ 91.9 1.1/ 29.7 0.28/67.3 0.29/ 154.6 3.2
40 0.44/- 83.3 33.6/144.3 0.02/65.8 0.80/- 37.8 359
100 0.53/-132.9 20.7/117.5 0.03/53.1 0.50/- 68.4 29.0
200 0.58/-162.0 11.6/ 99.5 0.04/55.3 0.30/- 92.3 23.5
500 0.59/ 167.7 4.8/ 78.7 0.08/66.2 0.18/-127.6 16.7
70 800 0.60/ 149.2 3.0/ 65.7 0.12/67.6 0.16/-148.8 1.7
1000 0.60/ 138.6 2.4/ 571 0.14/68.7 0.17/-160.7 9.8
1200 0.60/ 128.4 2.0/ 51.2 0.17/70.6 0.19/-172.3 8.0
1500 0.60/ 114.2 1.6/ 42.0 0.21/68.2 0.23/ 172.8 6.3
2000 0.61/ 92.1 1.1/ 80.7 0.29/67.0 0.29/ 149.1 3.4
40 0.45/- 85.7 35.2/142.8 0.02/65.1 0.78/- 40.4 36.0
100 0.53/-134.7 21.2/116.1 0.03/51.6 0.48/- 71.7 29.1
200 0.58/-163.0 11.8/ 98.6 0.04/54.1 0.29/- 97.7 23.5
500 0.59/ 167.1 4.9/ 78.6 0.08/65.5 0.17/-134.9 15.8
100 800 0.60/ 148.8 3.0/ 65.4 0.12/67.7 0.17/-154.8 11.8
1000 0.60/ 138.2 2.4/ 57.7 0.14/68.3 0.18/-167.5 9.8
1200 0.60/ 128.4 2.0/ 51.2 0.17/69.9 0.19/-178.9 8.1
1500 0.60/ 113.8 1.6/ 42.3 0.21/67.7 0.22/ 168.5 6.3
2000 0.61/ 92.0 1.47 812 0.29/65.7 0.29/ 146.1 3.4
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BFGS5

PNP 4 GHz wideband transistor

FEATURES DESCRIPTION MECHANICAL DATA
* High output voltage capability PNP planar epitaxial transistor Plastic SOT223 envelope.
¢ High gain bandwidth product intended for wideband amplifier
e Good thermal stability applications. PINNING
* Gold metallization ensures The BFG55 is mounted in a SOT223 PIN DESCRIPTION
excellent reliability plastic envelope. 1 emitter
e Complementary npn type BFG35. 2 base
3 emitter
4 collector
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. TYP MAX UNIT
-Veceo collector-base voltage open emitter - - 25 Vv
-Vceo collector-emitter voltage open base - - 18 \
-lc collector current (DC) - - 150 mA
Piot total power dissipation Tease=135°C; - - 1 w
note 1
Tj junction temperature - - 175 °C
hrg DC current gain —lc =100 mA; 25 - -
—Vee=10V;
Tamb=25°C
fr transition frequency f=500 MHz; - 4 = GHz
—lc =100 mA;
-Vce=10V;
Tamb=25°C
Gum maximum power gain f =800 MHz; - 11 - dB
—lc =100 mA;
—Vce=10V;
Tamb =25 °C
Vo output voltage dim =—-60dB; - 750 - mV
—Ic =100 mA,;
-Vce=10V,;
Ri= 75Q;
fp+q-r = 848.25 MHz
Note

1. Tcase temperature measured on soldering point of collector tab.
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ORDERING AND PACKAGE INFORMATION
EXTENDED PACKAGE

TYPENUMBER | CODE | PACKING METHOD | PACKING QUANTITY

BFG55 SOT223 | bulk 500

BFG55 SOT223 | 12 mmreel 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 z 25 \Y

-Vceo collector-emitter voltage open base = 18 V

-VEBO emitter-base voltage open collector - 2 V

-Ic collector current (DC) - 150 mA

Ptot total power dissipation Tease= 135 °C - 1 w

Tstg storage temperature range -65 +150 °C

Tj junction temperature = 175 T
THERMAL RESISTANCE

SYMBOL PARAMETER NOM. UNIT
Rith j-c from junction to case 35 K/W
632
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PNP 4 GHz wideband transistor BFG55
CHARACTERISTICS
Tj =25 °C unless otherwise specified
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
-Vriceo | collector-base breakdown open emitter 25 = & v
voltage -lc=0.1mA
-VeRriceo | collector-emitter breakdown open base 18 = = v
voltage —lc=10mA
-VBriEBO | emitter-base breakdown voltage | open collector 3 - - \Y
-lg=0.1mA
-lcgo collector cut-off current -lg=0; E = 1 HA
-Veg=10V
heg DC current gain —lc =100 mA; - 25 -
-Vce=10V
Cc collector-base capacitance f=1MHz; - 23 = pF
—lc=0;
-Veg=10V
Ce emitter-base capacitance f=1MHz; - 8 - pF
-lc=0;
-Veg=10V
Cre feedback capacitance f=1MHz; - 1.7 - pF
-lc=0;
—-Vcg=10V
fr transition frequency f =500 MHz; - 4 - GHz
—lc =100 mA;
-Vce=10V;
Tamb=25°C
Gum maximum power gain f =500 MHz; - 15 - dB
—lc =100 mA; '
~Vce=10V;
Tamb =25 oC
Gum maximum power gain f =800 MHz; - 11 - dB
—lc =100 mA;
~Vce=10V;
Tamb =25 °C;
Vo output voltage see note 1 - 750 - mV
Vo output voltage see note 2 - 800 - mV
Note

1.

dim =-60 dB (DIN 45004B); Tamb = 25 °C; —Ic = 100 mA;
~Vce=10V; RL=75Q;

Vp = Vo at dim =60 dB; fp = 850.25 MHz;

Vq = Vo -6 dB; fq = 858.25 MHz;

Vr =V, -6 dB; fy = 860.25 MHz,

Measured at fp1q+r) = 848.25 MHz.

dim =-60 dB (DIN 45004B); Tamb = 25 °C; —Ic = 100 mA;
-Vce=10V;RL=75Q;

Vp = Vo at dim = -60 dB; fp = 445.25 MHz;

Vq = Vo -6 dB; fq = 453.25 MHz;

Vr=Vp -6 dB; fr = 455.25 MHz;

Measured at f(p+q-r) = 443.25 MHz.
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12 MCB508 100 MCB510
Ptot hrE
w
(W) \ -
. \ 1
60
0.4
40
0 20
0 50 100 150 200 0 100 200
Tcase (°c) ~I¢ (mA)
Fig.1 Power derating curve. Fig.2 DC current gain as a function of collector
current; -Vce =10 V; Tamb =25 °C.
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1 — 0
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Fig.3 Feedback capacitance as a function of Fig.4 Transition frequency as a function of collector
collector-base voltage; f = 1 MHz; Tamp = 25 °C; current; =Vce = 10 V; Tamb = 25 °C; typical values.
typical values.
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BFGS55

MCB513
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Fig.5 Intermodulation distortion as a function of
collector current; -Vceg = 10 V; Vo = 650 mV;
Tamb = 25 °C; f(p+q-r) = 443.25 MHz.
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Fig.6 Intermodulation distortion as a function of
collector current; -Vcg = 10 V; Vo =600 mV,;
Tamb =25 °C; f(p+q-r) = 848.25 MHz.
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Fig.7 Second order beat as a function of collector
current; -Vcg = 10 V; Vo = 50 dBmV; Tamp = 25 °C;
fp+q) = 450 MHz.
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Fig.8 Second order beat as a function of collector
current; -Vce =10 V; Vo =50 dBmV; Tamp = 25 °C;
fp+q) =810 MHz.
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BFGe7
BFG67X

NPN 7 GHz WIDEBAND TRANSISTOR

NPN transistor in a four-lead dual emitter plastic envelope (SOT143). A version with reverse pinning
is available on request. 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, high gain and a very low noise figure up to high frequencies.

QUICK REFERENCE DATA

Collector-base voltage Vcgo  max. 2V
Collector-emitter voltage Vcep max. 10 V
Collector current (DC) Ic max. 50 mA
Total power dissipation

up to Tamp =25 °C Ptot  max. 300 mW
Junction temperature T max. 150 ©C
DC current gain — 60

Ilc=15mA;Vcg=56V hgg typ. 100
Transition frequency at f = 500 MHz

lc=16mA;Vcg=8V fr typ. 7.5 GHz
Maximum unilateral power gain at f =2 GHz

Ic=15mA; VCE =8 V; Tamp = 25 °C Gym typ. 10.0 dB
Noise figure at f =2 GHz

Z5=608; Tamp =25 °C

Ic=5mA;Vcg=8V F typ. 2.5 dB

lc=15mA; Vg =8V E typ. 3.0 dB
MECHANICAL DATA Marking code:
SOT143 BFG67 : V3

BFG67X: V12

Pinning:
BFG67 BFG67X
1 =collector 1 = collector
2 =base 2,4 = emitter
3,4 = emitter 3 =base
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BFG67

BFG67X

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter) VeBO max. 20 V
Collector-emitter voltage (open base) Vceo  max. 10 V
Emitter-base voltage (open collector) VeEgo  max. 25V
Collector current (DC) Ic max. 50 mA
Total power dissipation up to Tamp = 25 °C

mounted on a ceramic substrate of

8 mm x 10 mm x 0.7 mm Piot max. 300 mW
Storage temperature range Tstg —65 to + 150 °C
Junction temperature Tj max. 150 °C
THERMAL RESISTANCE
From junction to ambient

mounted on a ceramic substrate of

8 mm x 10 mm x 0.7 mm Rthja = 430 K/W
CHARACTERISTICS
Tj = 25 OC unless otherwise specified
Collector cut-off current

IE=0;Vcg=10V lcBO max. 50 nA
DC current gain .

& . » min. 60

Ic=15mA;Vcg=5V hre typ. 100
Transition frequency at f = 500 MHz

Ic=15mA;Vgg=8V fr typ. 7.5 GHz
Collector capacitance at f = 1 MHz

Ig=1g=0;Vcg=8V Ce typ. 0.7 pF
Emitter capacitance at f = 1 MHz

Ic=1c=0;VEg=05V Ce typ. 1.3 pk
Feedback capacitance at f =1 MHz

le=0; Ve =8V Cre typ. 0.5 pF
Maximum unilateral power gain (Sq9 assumed to be zero)

1S211?
Gym=10log
[1-1S1112] [1-ISp2[%]

atlc=15mA;Vcg=8V;

f=2GHz; Tamp =25 °C GumMm typ. 10.0 dB
Noise figures at f = 800 MHz; Zg = opt.;

Tamb = 25 OC,VCE =8V

Ic= 5mA E typ. 0.8 dB

Ic=15mA £ typ. 1.5 dB
Noise figures at f =2 GHz; Zg = 60

Tamb =259C; Vg =8V

Ic= 5mA F typ. 2.5 dB

Ic=15mA F typ. 3.0 dB
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NPN 7 GHz wideband transistor BFG67
BFG67X
s-parameters (common emitter) at Vg =8 V; Tamp = 25 ©C; typical values.
Ic f G
mA | MHz | M ST @ w21 o w12 g w522 g 0
40 | 0,96/ -6,80 5,8/177,8° 0,01/ 8450 0,99/ -3,20 441
100 | 0,98/ —20,8° 5,6/165,80 0,03/ 77,50 1,01/ —10,00 46,5
200 | 0,89/ —40,10 5,1/153,20 0,05/ 66,80 0,91/ —19,00 28,7
500 0,81/ —89,30 4,3/121,59 0,09/ 43,40 0,79/ —38,50 21,5
2 800 0,68/—123,00 3,3/102,00 0,11/ 33,80 0,67/ —50,00 15,7
1000 | 0,64/—139,90 2,8/ 89,80 0,11/ 28,00 0,65/ —b54 50 13,7
1200 | 0,60/—157,3° 2,3/ 81,10 0,11/ 25,80 0,62/ —61,70 11,5
1500 | 0,59/-173,3° 2,0/ 71,80 0,11/ 27,40 0,55/ —69,30 9,5
2000 | 0,57/+161,70 1,6/ 56,39 0,10/ 32,20 0,54/ —85,80 6,7
40 | 0,91/ —10,90 13,56/174,80 0,01/ 83,30 0,98/ -5,90 44,2
100 | 0,91/ —-30,3° 12,6/159,5° 0,03/ 72,20 0,96/ —17,00 40,9
200 | 0,79/ -56,3° 10,6/143,50 0,04/ 60,30 0,81/ —29,50 29,3
500 | 0,64/—115,9° 7,4/109,80 0,07/ 41,40 0,58/ —50,8° 215
5 800 | 0,55/—145 50 5,2/ 93,60 0,08/ 39,90 0,48/ —59,50 171
1000 0,53/—161,40 4,2/ 84,00 0,08/ 39,10 0,44/ —62,20 15,0
1200 | 0,52/—176,6° 3,5/ 77,80 0,08/ 41,20 0,42/ —67,10 13,1
1500 | 0,51/+172,20 29/ 69,10 0,09/ 44,60 0,38/ —75,70 11,3
2000 | 0,50/+149,80 2,2/ 56,70 0,11/ 49,80 0,38/ —89,60 8,7
40 | 0,85/ —16,10 23,5/170,60° 0,01/ 80,10 0,96/ -9,70 43,8
100 | 0,81/ —42,60 21,3/151,80 0,02/ 67,20 0,89/ —25,20 38,0
200 | 0,67/ —-76,3° 16,6/133,00 0,04/ 55,50 0,68/ —40,00 29,6
500 | 0,54/-13750° 9,5/101,50 0,05/ 45,70 0,42/ —60,20 21,9
10 800 0,49/-161,80 6,3/ 88,50 0,07/ 49,20 0,35/ —67,00 17,7
1000 | 0,49/-175,20 5,1/ 80,50 0,07/ 50,60 0,32/ —68,90 15,8
1200 0,49/+171 50 4,2/ 75,80 0,08/ 53,40 0,29/ —72,50 13,9
1500 | 0,47/+163,5° 3,5/ 67,50 0,09/ 55,30 0,28/ —-82,10 12,3
2000 | 0,47/+14250 2,6/ 56,80 0,12/ 57,70 0,29/ —94,50 9,6
40 | 0,80/ —20,10 31,0/167,8° 0,01/ 76,40 0,94/ —12,20 435
100 | 0,74/ —-51,8° 26,9/146,80 0,02/ 64,10 0,83/ —30,30 37,2
200 | 0,60/ —89,40 19,9/126,70 0,03/ 54,00 0,60/ —45,50 29,8
500 | 0,51/—1475° 10,3/ 98,00 0,05/ 49,70 0,35/ —64,90 221
15 800 | 0,47/—-168,5° 6,7/ 86,50 0,06/ 54,60 0,29/ —-70,80 18,1
1000 | 0,47/+179,20 5,4/ 79,30 0,07/ 55,90 0,27/ —72,80 16,1
1200 0,48/ +166,5° 4,4/ 75,00 0,08/ 58,40 0,24/ —75,80 14,3
1500 | 0,46/+160,00 3,7/ 67,00 0,10/ 59,20 0,24/ —86,00 12,5
2000 | 0,45/+139,50 2,7/ 56,80 0,12/ 60,20 0,25/ —97,80 10,0
40 | 0,76/ —23,80° 37,2/165 40 0,01/ 75,60 0,92/ —14,30 43,3
100 0,69/ —60,00 31,2/142,60 0,02/ 61,70 0,78/ —34,30 36,8
200 | 0,55/ —99,6° 21,8/122 50 0,03/ 53,60 0,54/ —49,50 29,8
500 | 0,49/—15250 10,6/ 96,00 0,04/ 53,00 0,31/ —68,00 22,2
20 800 | 0,46/—172,90 7,0/ 85,00 0,06/ 58,10 0,26/ —73,30 18,2
1000 | 0,46/+175,99 5,5/ 78,30 0,07/ 59,30 0,24/ —75,30 16,1
1200 0,47/ +163,6° 4,6/ 74,30 0,08/ 61,50 0,21/ -78,3° 145
1500 | 0,45/+157,99 3,8/ 66,40 0,10/ 61,40 0,22/ —88,90 12,8
2000 | 0,45/+137,8° 2,8/ 56,70 0,12/ 61,70 0,22/—-100,20 10,2
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BFG67
BFG67X
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Fig.1 Vgcg=8V;f=500 MHz; Fig.2 VCE=5V; Tamp=250°C;
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Fig.3 VCg=8V;Ic=15mA;
Tamb = 25 ©C; typical values.
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BFG92A
BFG92AX

NPN 5 GHz WIDEBAND TRANSISTOR

NPN transistor in a four-lead dual-emitter SOT 143 envelope. The device is primarily intended for use
in vhf and uhf wideband amplifiers and features low noise and high power gain.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) VcBO max. 2V
Collector-emitter voltage (open base) VCEO max. 15 V
Collector current (DC) Ic max. 25 mA
Total power dissipation

up to Tamp =25 °C Piot max. 300 mwW
Junction temperature Tj max. 150 oC
DC current gain .

Ic=14 n?A;VCE=10V hFE t";': gg
Transition frequency at f = 500 MHz

Ic=14mA;VCE=10V fT typ. 5.0 GHz
Feedback capacitance at f = 1 MHz

Ic=0;Vcg=10V Cre typ. 0.35 pF
Noise figure at f =800 MHz

Ic=4mA;Vcg =10V, Zg = opt. F typ. 1.8 dB
Maximum unilateral power gain

Ic=14mA;Vcg=10V

f =800 MHz L typ. 17.5 dB

f=2GHz typ. 9.5 dB

MECHANICAL DATA

SOT143

Pinning

BFG92A BFG92AX

1 =collector 1 =collector

2 =base 2, 4 = emitter
3 =base

3, 4 = emitter

Marking code:

BFG92A: P8
BFG92AX: V14
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BFG92A

BFG92AX

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter) VcBO max. 20V
Collector-emitter voltage (open base) VCEO max. 15 V
Emitter-base voltage (open collector) VEBO max. 2V
Collector current (DC) Ic max. 25 mA
Total power dissipation up to Tamp = 25 °C

and mounted on a ceramic substrate

of 8 mm x 10 mm x 0.7 mm Ptot max. 300 mw
Storage temperature range Tstg —65 to +150 °C
Junction temperature Tj max. 150 oC
THERMAL RESISTANCE
From junction to ambient

and mounted on a ceramic substrate

of 8 mm x 10 mm x 0.7 mm Rthj-a = 430 K/W
CHARACTERISTICS
Tj = 25 OC unless otherwise specified
Collector cut-off current

IE=0;Vcg=10V ICBO max. 50 nA
DC current gain .

- ; - min. 40

Ic=14mA;Vcge=10V hFg — 90
Transition frequency at f = 500 MHz

Ic=14mA;Vce=10V fT typ. 5.0 GHz
Collector capacitance at f = 1 MHz

IE=1lg=0;Vcg=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 Cre typ. 0.35 pF
Maximum unilateral power gain (Sq12 assumed to be zero)

So1/2
Gym =10 log 521
[1-1S11121 [1=IS221?]

Ic=14mA;Vcg =10 V; Tamp = 25 OC:

f =800 MHz G typ. 17.5 dB

f=2GHz um typ. 9.5 dB
Noise figure at f =800 MHz and Tamp = 25 °C

Ic=4mA;Vceg =10V, Zg = opt. F typ. 1.8 dB
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NPN 5 GHz wideband transistor

BFG92A

BFG92AX
s-parameters (common emitter) at Vog =5 V; Tamb = 25 OC; typical values
Ic f $11 S$21 $12 S22 Gum
mA MHz M ] M [ M P M o dB
40 | 087/ -9,10 7,0/174,70 0,01/ 82,10 1,00/ —-2,80 50,0
100 | 0,88/ —26,20 6,9/162,50 0,02/ 75,20 1,01/ —9,00 39,6
200 | 0,79/ —49,80° 6,1/148,00 0,04/ 65,00 0,92/-16,60 28,2
500 | 0,68/—102,50° 4,6/115,20 0,07/ 44,40 0,81/-30,00 20,6
2 800 | 0,569/—153,50 3,2/ 97,70 0,07/ 39,30 0,73/-39,70 15,3
1000 | 0,56/—149,00 2,7/ 86,80 0,08/ 36,60 0,73/—44,00 13,6
1200 0,54/—-164,7° 2,2/ 78,40 0,08/ 36,10 0,72/-50,8° 11.5
1500 | 0,53/—178,6° 1,9/ 70,80 0,08/ 40,60 0,63/-57,90 9,0
2000 | 0,51/ 158,10 1,4/ 55,70 0,08/ 46,30 0,63/—76,20 6,3
40 | 0,74/ —14,00 14,4/172,10 0,01/ 80,40 0,99/ —4,80 452
100 | 0,73/ -37,7° 13,8/156,7° 0,02/ 71,00 0,98/-13,80 39,6
200 | 0,64/ —68,7° 11,4/138,80 0,03/ 60,10 0,84/-22,80 28,7
500 | 0,55/—126,50 7,0/106,50 0,05/ 46,30 0,66/-35,00 21,0
5 800 | 0,50/—-152,70 4,7/ 91,50 0,06/ 47,40 0,59/-42,80 16,6
1000 | 0,49/-166,7° 3,9/ 82,7° 0,06/ 47,80 0,59/—45 90 14,8
1200 | 0,48/ 179,70 3,2/ 76,10 0,07/ 49,80 0,58/-51,30 12,9
1500 | 0,48/ 169,90 2,6/ 69,00 0,08/ 54,20 0,51/-58,70 10,8
2000 | 0,48/ 148,90 1,9/ 56,00 0,09/ 57,50 0,51/-75,90 8,2
40 | 0,69/ -21,10 23,6/168,80 0,01/ 73,40 0,98/ -7,30 443
100 | 0,57/ 563,70 21,6/149,80 0,02/ 67,10 0,92/-19,00 36,7
200 | 0,50/ —92,00 16,2/129,80 0,02/ 56,90 0,74/-28,50 28,9
500 | 0,48/—146,3° 8,7/100,20 0,04/ 52,20 0,54/-37,6° 21,4
10 800 | 0,46/—167,6° 5,7/ 87,50 0,05/ 56,90 0,49/-44,10 173
1000 | 0,46/—-179,10 4,6/ 80,00 0,06/ 57,90 0,50/-46,60 15,5
1200 | 0,47/ 169,10 3,8/ 74,60 0,06/ 60,00 0,48/-51,10 187
1500 | 0,46/ 162,30 3,1/ 67,90 0,08/ 62,40 0,44/-59,10 147
2000 | 0,46/ 142,80 2,3/ 56,30 0,09/ 63,80 0,44/-75,90 9,2
40 | 0,50/ —26,30 28,8/166,7° 0,01/ 74,40 0,98/ —8,80 439
100 | 0,49/ —64,6° 25,4/145,80 0,02/ 66,40 0,89/-21,50 362
200 | 0,46/—105,3° 18,2/125,50 0,02/ 57,50 0,68/—-30,60° 29,0
500 | 0,47/—-154,3° 9,2/ 97,90 0,03/ 56,70 0,50/-37,80 21,6
14 800 | 0,45/—173,40 6,0/ 86,00 0,05/ 61,10 0,46/—44,00 17,5
1000 | 0,46/ 176,3° 4,8/ 78,80 0,05/ 52,20 0,46/—-46,40 15,7
1200 | 0,47/ 165,3° 3,9/ 73,90 0,06/ 63,80 0,45/-50,70 13,9
1500 | 0,46/ 159,60 3,2/ 67,30 0,08/ 65,40 0,41/-59,10 12,0
2000 | 0,46/ 140,6° 2,4/ 56,10 0,10/ 65,90 0,41/-75,80 95
40 | 0,42/ —-33,9° 34,3/164,10 0,01/ 73,6° 0,97/-10,40 43,3
100 0,43/ —79,0° 28,8/141,3° 0,01/ 63,1° 0,84/—-24,00 35,4
200 | 0,42/-120,10 19,7/121,00 0,02/ 58,10 0,63/—31,30 29,0
500 | 0,46/—-162,00 9,4/ 95,50 0,03/ 60,60 0,46/-37,10 216
20 800 | 0,45/—-178,40 6,1/ 84,50 0,05/ 65,00 0,43/-43,50 17,6
1000 | 0,46/ 172,40 49/ 77,80 0,05/ 65,60 0,44/—-45,90 15,7
1200 | 0,48/ 162,30 4,0/ 73,10 0,06/ 66,90 0,43/-50,10 14,0
1500 | 0,46/ 157,20 3,3/ 66,70 0,08/ 67,30 0,39/-58,90 12.1
2000 | 0,47/ 138,90 2,5/ 55,80 0,10/ 67,69 0,39/-75,90 95
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BFG92A

BFG92AX
s-parameters (common-emitter) at VGg = 10 V; Tamp = 25 ©C; typical values.
Ic f S S21 S12 S22 Gum
mA | MHz M d M d M P M ® dB
40 | 087/ -890 6,8/174,80 0,01/ 80,80 1,00/ —250 49,9
100 | 0,88/ —25,8° 6,8/162,80 0,02/ 76,39 1,01/ —8,80 39,5
200 | 0,79/ —49,30 6,0/148,30 0,04/ 64,80 0,92/-16,30 28,2
500 | 0,69/—101,80° 4,5/115,50 0,07/ 44,90 0,82/-29,80 20,6
2 800 | 0,59/—131,.90 3,2/ 98,00 0,08/ 39,10 0,73/-39,60 15,2
1000 | 0,56/—1485° 2,7/ 87,00 0,08/ 36,30 0,73/—43,80 13,56
1200 | 0,54/—-164,1° 2,2/ 78,60 0,08/ 36,3° 0,72/-50,70 11,5
1500 | 0,63/-178,2° 1,8/ 71,00 0,08/ 40,50 0,64/-57,80 9,0
2000 | 0,52/ 158,50 1,4/ 55,80 0,08/ 46,30 0,63/—76,20 6,3
40 | 0,73/ —14,10 14,6/172,20 0,01/ 77,99 0,99/ —4,80 44,6
100 | 0,72/ —-37,99 14,1/156,60 0,02/ 71,00 0,98/-13,80 39,7
200 | 0,63/ —69,20 11,6/138,70 0,03/ 60,30 0,83/-22,90 28,6
500 | 0,55/—127,0° 7,1/106,4° 0,05/ 46,40 0,66/—35,00 211
5 800 | 0,50/—-153,1° 4,8/ 9150 0,06/ 48,00 0,58/--42,70 16,6
1000 | 0,49/—-167,10 3,9/ 82,80 0,06/ 48,60 0,59/—45,80 14,8
1200 | 0,48/ 179,50 3,2/ 76,20 0,07/ 50,20 0,58/-51,10 12,9
1500 | 0,48/ 169,89° 2,6/ 69,20 0,08/ 54,70 0,51/-58,60 10,8
2000 | 0,47/ 148,7° 2,0/ 56,30 0,09/ 58,00 0,51/-75,80 8,2
40 | 059/ —20,90 23,7/168,90 0,01/ 76,70 098/ -7,20 435
100 | 0,57/ —53,59 21,6/149,90 0,02/ 6750 0,92/-18,80 36,7
200 | 0,50/ —91,70 16,2/130,00 0,02/ 58,00 0,74/-28,30 28,9
500 | 0,48/—146,00 8,7/100,50 0,04/ 52,40 0,56/-37,30 21.5
10 800 | 0,46/—167,3° 5,7/ 87,79 0,05/ 57,20 0,49/—43,70 17.8
1000 | 0,46/—178,80 4,6/ 80,30 0,06/ 58,30 0,50/—46,30 15,5
1200 | 0,47/ 169,40 3,8/ 74,80 0,06/ 60,20 0,48/-50,90 18,7
1500 | 0,46/ 162,50 3,1/ 68,00 0,08/ 62,70 0,44/-58,90 11,7
2000 | 0,48/ 143,10 2,3/ 56,60 0,09/ 64,00 0,44/-75,60 9,2
40 | 0,51/ —25,99 28,5/166,90 0,01/ 72,30 0,98/ —8,50 439
100 | 0,50/ —63,8° 25,4/146,10 0,02/ 65,30 0,89/-21,30 36,2
200 | 0,46/—104 50 18,2/125,80 0,02/ 57,60 0,69/-30,3° 29,0
500 | 0,47/—-153,60 9,2/ 98,20 0,03/ 55,70 0,50/-37,59 21,6
14 800 | 0,45/—172,9° 6,0/ 86,20 0,05/ 61,30 0,46/—-43,70 17,5
1000 | 0,46/ 176,80 4,8/ 79,00 0,05/ 62,60 0,46/—46,20 15,7
1200 | 0,47/ 165,80 3,9/ 74,10 0,06/ 63,70 0,45/-50,40 14,0
1500 0,46/ 159,90 3,2/ 67,50 0,08/ 65,30 0,41/-58,90 12,0
2000 | 0,46/ 140,9° 2,4/ 56,40 0,09/ 65,90 0,41/-75,6° 9,5
40 | 042/ —-32,20 34,3/165,30 0,01/ 72,80 097/ —9,30 433
100 | 0,43/ —77,0° 28,8/142,50 0,01/ 65,20 0,85/—-22,90 35.7
200 | 0,43/-118,20 19,7/122,10 0,02/ 58,30 0,64/-30,80 29,0
500 | 0,46/—160,6° 9,5/ 96,50 0,03/ 61,60 0,47/-36,00 21,7
20 800 | 0,45/—-177,20 6,1/ 85,50 0,05/ 65,40 0,43/-42,30 17,6
1000 | 0,46/ 173,60 4,9/ 78,80 0,05/ 66,70 0,44/—44,80 15,8
1200 | 0,48/ 1635° 4,0/ 74,10 0,06/ 68,00 0,43/—-49,10 14,1
1500 | 0,46/ 158,30 3,3/ 6750 0,08/ 68,90 0,39/-57,70 12,1
2000 | 0,47/ 139,9° 2,5/ 56,70 0,10/ 68,40 0,40/-74,70 9,6
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NPN 5 GHz wideband transistor

BFG92A
BFG92AX
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Fig.1 Gain as a function of
collector current.
Vcg=10V; Tj =250C;
typical values.
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Fig.2 Transition frequency as
a function of collector current.
Vcg =10V; f=500 MHz;
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Fig.3 Transition frequency as a function of V.
Ilc =14 mA; f=500 MHz; TJ- = 25 OC; typical values.
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BFG93A
BFG93AX

NPN 5 GHz WIDEBAND TRANSISTOR

NPN transistor in a four-lead dual-emitter SOT 143 envelope. The device is primarily intended for
use in UHF and microwave amplifiers and features low noise and high power gain.

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
Ic=30mA;Vge=5V

Transition frequency at f = 500 MHz
Ic=30mA;Vcg=5V
Feedback capacitance at f = 1 MHz
lg=0;Vee=8V
Noise figure at f = 800 MHz
Ilc=4mA;VcE =8V, Zg = opt.
Maximum unilateral power gain
Ic=30mA;Vcg=8V
f =800 MHz
f=2GHz

VCBO max. 15 V
VCEO max. 12 V
le max. 35 mA
Ptot max. 300 mW
Tj max. 150 ©C
h min. 40

FE typ. 90

fT typ. 6.0 GHz
Cre typ. 0.6 pF
F typ. 1.6 dB

G typ. 17.0 dB
um typ. 9.0 dB

MECHANICAL DATA

SOT143

Pinning

BFG93A BFG93AX

1 = collector 1 = collector
3,4 = emitter 2,4 = emitter
2 = base 3 = base

Dimensions in mm

Marking code:
BFG93A : RS8
BFG93AX: V15
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BFG93A

BFG93AX

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter) VcBO max. 15 V
Collector-emitter voltage (open base) VCEO max. 12V
Emitter-base voltage (open collector) VEBO max. 2V
Collector current (DC) Ic max. 35 mA
Total power dissipation up to Tamp = 25 °C

and mounted on a ceramic substrate

of 8 mm x 10 mm x 0.7 mm Ptot max. 300 mwW
Storage temperature range Tstg —65 to +150 °C
Junction temperature Tj max. 150 oC
THERMAL RESISTANCE
From junction to ambient

and mounted on a ceramic substrate

of 8 mm x 10 mm x 0.7 mm Rth j-a & 430 K/W
CHARACTERISTICS
Tj=25 OC unless otherwise specified
Collector cut-off current

lIg=0;Vcg=5V IcBO max. 50 nA
DC current gain — 40

Ic=30mA;Vcg=5V hrg WD 2
Transition frequency at f = 500 MHz

Ic=30mA;VCe=5V fT typ. 6.0 GHz
Collector capacitance at f = 1 MHz

IE=le=0;VcB=5V Ce typ. 0.9 pF
Emitter capacitance at f = 1 MHz

Ic=1¢=0;VER=05V Ce typ. 25 pF
Feedback capacitance at f = 1 MHz

Ic=0;Vce=5V Cre typ. 0.6 pF
Maximum unilateral power gain (Sq9 assumed to be zero)

1So112
Guym =10 log
[1—181112] [1—1Sp21%]

Ic =30 mA; VCe =8 V; Tampb = 25 °C:

f =800 MHz typ. 17.0 dB

f=2GHz Gum typ. 9.0 dB
Noise figure at f =800 MHz and Tamp = 25 °C

Ic=4mA;VCcE =8V, Zs = opt. E typ. 1.6 dB
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NPN 5 GHz wideband transistor BFG93A
BFG93AX
s-parameters (common emitter) at Vog =5 V; Tamp = 25 ©C; typical values
Ic i S11 521 S12 22 Gum
mA MHz M ) M ) M ] M (6] dB
40 0,93/ —-10,4°0 7,1/174,60 0,02/ 84,90 1,00/ -3,30 52,9
100 0,93/ —30,9° 7,0/160,6° 0,03/ 73,50 1,00/ —11,90 52,8
200 0,83/ —58,30 6,0/144,60 0,06/ 60,40 0,88/ —22,10 272
500 0,74/—115,50 4,2/110,20 0,10/ 36,50 0,71/ —40,30 18,9
2 800 0,67/—144 90 2,9/ 92,50 0,11/ 29,00 0,61/ —51,6° 13,9
1000 | 0,65/—161,00 2,4/ 81,50 0,11/ 25,20 0,60/ —55,80 12,0
1200 | 0,64/—175,00 2,0/ 73,90 0,10/ 25,20 0,58/ —62,70 99
1500 | 0,64/+171,30 1,7/ 6450 0,11/ 28,10 0,52/ —-72,10 8,1
2000 | 0,63/+148,80 1,2/ 49,60 0,10/ 35,40 0,52/ —-90,70 55
40 | 0,86/ —17,10 16,2/171,00 0,01/ 81,20 099/ -750 46,5
100 | 0,83/ —46,6° 15,2/152,30 0,03/ 66,60 0,92/ —21,40 36,9
200 0,72/ —82,0° 11,6/133,00 0,05/ 53,30 0,73/ —-34,70 278
500 0,63/—140,50 6,5/101,00 0,07/ 38,00 0,48/ —52,80 19,6
b 800 0,60/—164,40 4,3/ 87,00 0,08/ 39,20 0,41/ —61,70 15,4
1000 | 0,59/-177,40 3,6/ 78,39 0,08/ 39,90 0,39/ —64,20 13,4
1200 | 0,59/+170,70 2,9/ 72,90 0,09/ 43,30 0,37/ —69,00 11,6
1500 | 0,58/+160,8° 2,4/ 64,20 0,10/ 46,60 0,34/ —79,50 9,9
2000 | 0,58/+140,30 1,8/ 51,80 0,11/ 51,40 0,35/ —95,80 7,4
40 | 0,78/ —25,79 27,2/166,2° 0,01/ 78,40 0,97/ —12,550 445
100 | 0,72/ —64,9° 23,2/143,30 0,03/ 61,10 0,83/ —31,40 355
200 | 0,62/—-105,00 16,2/123,20 0,04/ 50,00 0,59/ —45,90 28,1
500 0,59/—155,70 7,9/ 95,50 0,05/ 44,90 0,34/ —63,20 20,3
10 800 0,56/—175,99 5,1/ 83,50 0,07/ 50,40 0,29/ -70,7°© 16,2
1000 0,57/+173,20 4,1/ 76,30 0,07/ 52,30 0,27/ —72,7° 14,3
1200 0,58/+162,50 3,4/ 72,10 0,08/ 55,60 0,25/ —76,20 12,5
1500 | 0,56/+154,80 2,8/ 63,80 0,10/ 56,60 0,25/ —88,20 10,8
2000 | 0,56/+135,30 2,1/ 52,80 0,13/ 58,50 0,26/—102,70 8,4
40 | 0,65/ —39,40 42,2/159,30 0,01/ 72,30 0,91/ —19,70 42,7
100 | 0,60/ —89,50° 31,6/132,80 0,02/ 55,50 0,69/ —42,90 348
200 | 0,55/—129,00 19,7/114,00 0,02/ 50,40 0,44/ —57,00 28,4
500 | 0,57/—168,30 8,8/ 91,60 0,04/ 54,80 0,24/ —74,10 20,8
20 800 0,565/+175,70 5,6/ 81,00 0,06/ 60,50 0,21/ —80,30 16,8
1000 0,565/ +166,50 45/ 74,80 0,07/ 61,70 0,19/ —82,50 14,8
1200 0,67/ +156,90 3,7/ 71,10 0,08/ 64,00 0,17/ —85,50 13,2
1500 0,54/+150,5° 3,1/ 63,00 0,10/ 63,00 0,18/—130,70 11,4
2000 | 0,55/+131,80 2,3/ 63,30 0,13/ 62,30 0,20/-111,30 9,0
40 | 0,68/ —-50,30 50,7/154,70 0,01/ 69,70 0,87/ —24,20 422
100 0,56/—104,90 35,1/127,10 0,02/ 53,80 0,61/ —48,70 345
200 0,54/—141,00 20,7/109,80 0,02/ 52,40 0,37/ —61,20 28,4
500 | 0,56/—173,6° 8,9/ 89,50 0,04/ 60,00 0,20/ —77,6° 20,8
30 800 0,65/+172,30 5,7/ 79,70 0,06/ 64,80 0,18/ —83,10 16,9
1000 0,66/ +164,00 45/ 73,80 0,07/ 65,30 0,17/ —85,30 14,9
1200 0,68/ +154,80 3,7/ 70,60 0,08/ 67,10 0,15/ —88,30 13,3
1500 0,65/+148,9° 3,1/ 62,550 0,10/ 65,20 0,16/—100,8° 116
2000 0,55/+130,56° 2,3/ 53,00 0,13/ 63,70 0,18/—114,10 9,1
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BFG93A

BFG93AX
s-parameters (common-emitter) at VG =8 V; Tamp = 25 ©C; typical values
Ic f S11 S21 S12 S22 Gum
mA MHz M P M P M d M P dB
40 | 0,94/ —9,90° 7,1/174,80 0,01/ 8450 1,00/ —2,80 535
100 | 0,94/ —30,0° 7,0/161,30 0,03/ 73,70 1,00/ —11,00 53,4
200 | 083/ —56,5° 6,1/145,50 0,05/ 61,50 0,89/ —20,55° 21,7
500 | 0,74/-113,20 4,3/111 40 0,09/ 37,80 0,73/ -37,8° 19,4
2 800 | 0,66/—142,90 3,0/ 93,70 0,10/ 30,80 0,63/ —48,70 14,3
1000 | 0,64/—159,00 25/ 82,50 0,10/ 27,00 0,62/ —52,.80 12,4
1200 | 0,63/-173,3° 2,0/ 74,60 0,10/ 26,90 0,61/ —59,60 10,3
1500 | 0,62/+172,70 1,7/ 65,50 0,10/ 29,80 0,564/ —68,50 8,3
2000 | 0,63/+149,90 1,3/ 50,50 0,10/ 37,80 0,54/ —87,00 5,7
40 | 0,87/ —15,99 15,9/171,60 0,01/ 81,69 099/ -650 46,7
100 | 0,84/ —43,80 14,8/153,50 0,03/ 68,20 0,93/ —19,30 377
200 | 0,72/ —78,00 11,6/134,50 0,05/ 54,80 0,76/ —31,60 28,3
- | 500 | 0,63/—136,7° 6,7/102,20 0,07/ 38,80 0,52/ —48,30 20,0
5 800 | 0,569/-161,40 4,4/ 87,90 0,08/ 40,00 0,44/ —56,70 15,7
1000 | 0,58/—174,80 3,6/ 79,00 0,08/ 40,80 0,43/ —59,30 13,7
1200 | 0,58/+172,8° 29/ 7340 0,08/ 44,00 0,41/ —63,90 11,9
1500 | 0,57/+162,60 2,5/ 64,90 0,09/ 47,20 0,37/ —73,90 10,1
2000 | 0,57/+141,90 1,8/ 52,30 0,11/ 52,40 0,38/ —90,20 76
40 | 0,80/ —23,30 26,3/167,20 0,01/ 78,30 0,97/ —11,00 44,6
100 | 0,74/ —60,0°0 22,9/145,10 0,03/ 62,70 0,85/ —28,10 36,3
200 | 0,62/ —99,10 16,2/125,00 0,04/ 50,90 0,62/ —41,60 28,4
500 | 0,68/-151,7° 8,1/ 96,70 0,05/ 45,40 0,38/ —56,30 20,6
10 800 | 0,65/—172,9° 5,3/ 84,40 0,06/ 50,50 0,32/ —63,40 16,5
1000 | 0,55/+175,80 4,2/ 77,00 0,07/ 52,30 0,31/ —64,90 14,5
1200 | 0,56/+1645° 3,5/ 72,40 0,08/ 55,10 0,29/ —68,20 12,8
1600 | 0,54/+156,7° 2,9/ 64,30 0,10/ 56,60 0,28/ —79,70 11
2000 | 0,54/+136,8° 2,1/ 53,10 0,12/ 58,50 0,28/ —94,30 8,6
40 | 0,70/ —35,00 41,2/160,70 0,01/ 75,10 0,92/ —17,30 435
100 | 0,63/ —82,00 31,7/134,80 0,02/ 57,60 0,72/ —38,60 35,4
200 | 0,65/—122,20 20,2/115,60 0,03/ 50,90 0,47/ —51,00 28,7
500 | 0,65/—-164,6° 9,1/ 92,20 0,04/ 54,40 0,27/ —63,80 21,0
20 800 | 0,53/+178,40 5,8/ 81,60 0,06/ 60,20 0,24/ —69,50 17,0
1000 | 0,54/+168,8° 4,6/ 75,30 0,07/ 61,30 0,22/ -70,70 15,0
1200 | 0,55/+158,70 3,8/ 71,40 0,08/ 63,40 0,20/ —72,90 13,4
1500 | 0,52/+152,50 3,2/ 63,50 0,10/ 63,00 0,21/ —85,90 11,6
2000 0,63/+133,3° 2,4/ 53,40 0,13/ 62,30 0,22/ —99,5° 9,2
40 | 0,65/ —42,90 49,0/1566,70 0,01/ 72,70 0,89/ —20,90 43,0
100 | 0,68/ —94 40 35,1/129,50 0,02/ 54,70 0,65/ —43,20 35,0
200 | 0,63/-132,80 21,1/111,60 0,03/ 51,80 0,40/ —53,70 28,7
500 | 0,54/-169,50° 9,2/ 90,50 0,04/ 58,80 0,23/ —64,80 211
30 800 | 0,562/+175,3° 5,9/ 80,50 0,06/ 63,60 0,21/ -70,20 17,0
1000 | 0,63/+166,40 4,7/ 74,30 0,07/ 64,60 0,20/ —71,40 15,1
1200 | 0,65/+156,80 3,9/ 70,80 0,08/ 66,10 0,18/ —73,20 13,4
1500 | 0,52/+150,9° 3,2/ 63,00 0,10/ 64,80 0,19/ —87,30 1,7
2000 | 0,53/+132,20 2,4/ 53,00 0,13/ 63,59 0,20/-100,8° 9,0
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NPN 5 GHz wideband transistor BFG 93A

BFG93AX
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Fig.3 Transition frequency as a
function of collector current.
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Philips Components

Data sheet
status Product specification
date of issue | April 1991

BFG9%4

NPN 6 GHz wideband transistor

FEATURES DESCRIPTION MECHANICAL DATA
¢ High power gain. The BFG94 is a npn transistor Plastic SOT223 envelope.
¢ Low noise figure. primarily intended for use in
* Low intermodulation distortion. communication and instrumentation PINNING
¢ Gold metallization ensures systems. PIN DESCRIPTION
excellent reliability. The BFG94 is mounted in a SOT223 1,3 emitter
plastic envelope. 2 base
4 collector
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN TYP. MAX. UNIT
Veso collector-base voltage open emitter - - 15 Vv
Vceo collector-emitter voltage open base - - 12 Vv
Ic collector current (DC) - - 60 mA
Ptot total power dissipation Tcase = 140 °C; - - 700 mwW
note 1
T junction temperature - - 175 °C
Cre feedback capacitance f=1MHz; - - 0.8 pF
Ilc=0;
Veg=10V
fr transition frequency f=1GHz; 4 - - GHz
Ic =45 mA;
Vce=10V;
Tamb =25 °C
Gum maximum power gain f=1GHz; 11.8 13.5 - dB
Ic =45 mA;
Vee=10V;
note 2
Vo output voltage dim =-60dB; - 500 - mV
lc=45mA;
Vce=10V;
RL=75Q;
f =800 MHz
PL1 output power at 1 dB gain Ilc =45 mA; - 21.5 - dBm
compression Vce=10V;
f=1GHz
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Philips Components Product specification

NPN 6 GHz wideband transistor BFG94

Notes to the Quick Reference Data
1. Tcase temperature measured on soldering point of collector tab.

1S01[2

2. Gym=10LOG [dB]
(1- 1841 (1- IS222)
(S12 assumed to be zero)
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134)

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
VcBo collector-base voltage open emitter - 15 \
Vceo collector-emitter voltage open base - 12 \'
VEBO emitter-base voltage open collector - 2 \%

Ic collector current (DC) - 60 mA
Ptot total power dissipation Tease=140°C - 700 mwW

note 1

Tstg storage temperature range -85 - +150 °C

Tj junction temperature = 175 °C
THERMAL RESISTANCE

SYMBOL PARAMETER NOM. UNIT

Rth j-s from junction to soldering point 50 K/W
CHARACTERISTICS
Tj=25 °C unless otherwise specified

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT

lcBo collector cut-off current le=0; - - 100 nA
Veg=10V

hre DC current gain Ic =30 mA; 45 - =
Vce=5V
Ic=45mA; - 100 -
Vce=10V

Cc collector capacitance f=1MHz; - 0.9 2.0 pF
lg=ie=0;
Veg=10V

Ce emitter capacitance f=1MHz; - 2.9 4.5 pF
Ic=ie=0;
Veg=0.5V

Cre feedback capacitance f=1MHz; - 0.5 0.8 pF
Ic=ic=0;
Veg=10V

fr transition frequency f=1GHz; 4 - - GHz
Ilc=45mA,;
Vece=10V;
Tamb=25°C
f=1GHz; - 6 - GHz
Ic =30 mA;
Vce=5V,;
Tamb =25°C
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Philips Components Product specification

NPN 6 GHz wideband transistor BFG94
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Gum maximum power gain t=1.GHz; 11.5 135 - dB

Tamb =25 OC;
Ic=45mA;
Vce=10V;
note 2
Fmin noise figure I's =Topt; - 2.7 = dB
lc =45 mA;
Vce=10V;
f=500 MHz
I's =Topt; - 3 - dB
Ilc =45 mA;
Vee=10V;
f=1000 MHz
Vo output voltage note 3 - 500 - mV
Vo output voltage note 4 - 280 - mV
PL1 output power at 1 dB gain Ilc =45 mA; - 21.5 = dBm
compression Vce=10V;
RL=50Q;
Tamb = 25 °C;
measured at
f=1GHz
ITO third order intercept point note 5 = 34 5 dBm
Notes

1. Tcase temperature measured on soldering point of collector tab.
IS21P2

(1- 1811P) (1- [S22)

(S12 assumed to be zero)

2. Gum=10LOG [dB]

3. dim=-60dB (DIN 45004B, par.6.3 : 3-tone); Tamb = 25 °C;
lc=45mA;Vce=10V; RL=75Q; Vp =\, at dim = -60 dB;
fp =795.25 MHz; Vq =V, -6 dB; V; = V, -6 dB;
fq = 803.25 MHz; f, = 805.25 MHz; measured at
fp+g-n = 793.25 MHz.

4. do=-50dB; Tamb =25 °C; lc =45 mA;Vce =10V,
RL=75Q; Vp=Voatdy =-50dB; Vq =V, atds =-50dB;
fp = 250 MHz; fq = 560 MHz;
measured at fp+qr) = 810 MHz.

5. lc=45mA; Vce=10V; RL =50 Q; Tamp = 25 °C;
Pp =ITO =-6 dB; fp = 1000 MHz;
Pq=ITO =-6 dB; fq = 1001 MHz;
measured at fiop-q) and foq-p).
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NPN 6 GHz wideband transistor BFG94
McBS27 MCB528
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Fig.1 Power derating curve as a function of
collector tab temperature.

Fig.2 DC current gain as a function of collector
current; Vcg=10 V.
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Fig.3 Feedback capacitance as a function of
collector voltage; Ic =ic = 0; f = 1 MHz.
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Fig.4 Transition frequency as a function of collector
current; Vce=10V; f=1 GHz.
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NPN 6 GHz wideband transistor BFG94
60 MCB531 -20 MCB518
Gum d3
(dB) (dB)
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N N
20 T [
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N
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Fig.5 Maximum unilateral power gain as a function
of frequency; Vce = 10V; Ic =45 mA.

Fig.6 Third order intermodulation distortion.
See test circuit (Fig.14); Vce =10 V;
Ic =45 mA; fm = 793.25 MHz.
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—40 \\

N 2
R =g
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Fig.7 Second order distortion. See test circuit
(Fig.14); Vce = 10 V; Ic = 45 mA; fm = 810 MHz.
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NPN 6 GHz wideband transistor BFG94

-50 MCB520

Fig.8 Common emitter input reflection coefficient S11; Voce =10V, Ic = 45 mA.

90°
135° 450
3 GHz
1800 0504 03 02 o1 \ ”
40 MHz
-135° —450
-90° McB521

Fig.9 Common emitter forward transmission coefficient So1; Vog = 10 V; Ic = 45 mA.
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NPN 6 GHz wideband transistor BFG94

90

o
135° 450
40 MHz
g0 5040 30 20 10 00
3 GHz
—-135° 450

-90° MCB522

Fig.10 Common emitter reverse transmission coefficient S12; Vo = 10 V; Ig = 45 mA.

-50 MCB523

Fig.11 Common emitter output reflection coefficient Saz; Voe = 10 V; I = 45 mA.
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NPN 6 GHz wideband transistor BFG94

'lm\%ﬁ’wﬁ?;

MCB524

Fig.12 Location of optimum source reflection coefficient for minimum noise figure;
Vce=10V; Ic=15mA; f =500 MHz.

Fig.13 Location of optimum source reflection coefficient for minimum noise figure;
Vee=10V;lc=15mA; f=1GHz.
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NPN 6 GHz wideband transistor BFG94

Common emitter S and noise parameters at Vgg = 10 V; Ic = 15 mA.

FREQUENCY Sq1 Soq Sq2 S22 Gum
M o) M [ M (o} M [
(MHz2) (rat) (deg) (rat) (deg) (rat) (deg) (rat) (deg) (dB)
40 404 — 48.4 50.03 150.0 .009 74.3 .836 - 220 40.0
100 .347 - 97.6 33.55 124.0 .017 66.9 .587 - 384 32.9
200 319 -134.5 19.73 105.9 .027 67.6 .385 - 43.0 27.1
300 .316 -152.0 13.62 97.2 .037 70.5 .304 - 418 23.6
400 .320 -162.4 10.46 91.3 .048 71.4 .262 - 401 21.2
500 325 -169.4 8.42 86.8 .058 724 .239 - 39.2 19.3
600 .328 -175.0 7.07 83.3 .068 72.3 222 - 38.5 174
700 .321 179.8 6.10 80.1 .078 72.2 210 - 38.6 16.4
800 325 17531 5.837 77.0 .089 71.4 199 - 38.8 15.3
900 .329 170.0 4.81 74.2 .099 70.8 .189 - 394 14.3
1000 .336 164.9 4.37 71.2 .108 69.9 78 - 401 13.5
1200 .364 157.5 3.65 65.7 129 68.8 .158 - 4341 12.0
1400 .392 152.6 3.156 60.9 149 66.8 139 - 48.2 10.8
1600 .391 147.8 2.79 55.6 .168 64.9 120 - 541 9.7
1800 .407 140.5 2.51 50.4 .186 63.0 .099 - 60.5 8.8
2000 426 133.4 2.31 45.9 .207 60.7 .078 - 705 8.2
2200 465 127.8 2,11 41.8 224 BY.T .057 - 929 7.6
2400 491 124.8 1.95 37.8 .238 56.1 .050 -125.7 7.0
2600 H11 121.6 1.79 33.0 255 54.6 .052 -155.3 6.4
2800 .506 1157 1.68 27.9 279 52.0 .054 1799 5.8
3000 52T 108.7 1.61 23.7 .290 46.8 .066 154.9 5.6
FREQUENCY Fmin Topt Rn rn (= Rn/50)
M D

(MHz) (dB) (rat) (deg) () ©

500 2.70 .168 159.1 12.1 241

1000 3.00 .295 -177.3 10.2 .204
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NPN 6 GHz wideband transistor BFG94
Common emitter S and noise parameters at Vcg = 10 V; Ic = 15 mA.
FREQUENCY S14 So2q S12 S22 Gum
M D M (0] M o} M 0]
(MHz) (rat) (deg) (rat) (deg) (rat) (deg) (rat) (deg) (dB)
40 .438 - 415 44.41 153.0 .009 74.6 .865 - 19.7 39.9
100 374 - 871 81.75 128.2° .018 66.3 .641 - 36.3 33.0
200 .320 -126.9 19.27 108.7 .028 66.9 429 - 43.2 271
300 314 -147.0 13.58 99.2 .038 68.6 .338 — 43.0 23.6
400 315 -158.3 10.38 92.9 .048 69.9 .291 - 417 21.2
500 314 -166.3 8.38 88.3 .058 70.6 .263 - 40.5 19.2
600 315 -174.1 7.05 84.3 .068 71.6 .245 - 401 17.7
700 316 -178.9 6.08 80.8 .078 71.3 .230 - 404 16.4
800 .316 175.3 5.35 TIT .088 70.7 217 - 40.8 152
900 .318 170.3 4.79 74.8 .099 70.1 .206 - 416 14.3
1000 325 165.1 4.36 71.9 .108 69.3 196 - 43.1 135
1200 .348 1571 3.66 66.2 128 68.4 176 - 46.7 12.0
1400 372 150.9 3.14 61.1 149 66.6 .160 - 51.8 10.7
1600 .386 146.8 2.79 56.0 .168 64.5 144 - 57.8 9.7
1800 .389 139.1 2.52 51.4 .186 62.8 124 - 63.8 8.8
2000 413 132.5 2.29 46.2 .206 60.7 103 - 73.7 8.1
2200 .455 126.1 232 42.3 223 57.6 .084 - 922 7.6
2400 .481 122.7 1.96 38.2 .238 55.7 .079 -113.2 7.0
2600 .489 1183 1.81 33.0 .256 54.4 .075 -130.0 6.4
2800 .496 1134 1.67 29.1 279 51.8 .065 -149.4 5.8
3000 514 106.1 1.60 24.3 .287 46.7 .064 -179.0 5:5
FREQUENCY Fmin Topt Rn rn (= Rn/50)
D
(MHz) (dB) (rat) (deg) Q) Q)
500 2.30 134 1585.2 11.00 222
1000 2.70 253 175.6 10.80 216
662
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NPN 6 GHz wideband transistor BFG94
Common emitter S and noise parameters at Vcg = 10 V; Ic = 15 mA.
FREQUENCY S11 S21q S12 Soo Gum
M [ M (o] M o] M (0]
(MHz) (rat) (deg) (rat) (deg) (rat) (deg) (rat) (deg) (dB)
40 .609 - 291 32.10 159.5 .010 76.7 .925 - 146 40.6
100 .526 - 65.4 25.66 136.9 .022 65.5 .758 - 30.1 333
200 427 -104.2 17.25 115.9 .033 59.5 .539 - 40.5 271
300 .385 -128.2 12.43 104.5 .042 60.7 .425 — 431 235
400 .367 -143.8 9.72 96.9 .051 62.2 .360 - 43.4 21.0
500 .361 -154.5 7.91 91.4 .059 63.6 .323 — 43.7 19.1
600 .359 -163.1 6.66 87.0 .068 64.7 297 - 43.6 17.5
700 .346 -169.8 5.78 83.1 077 65.6 .280 — 435 16.2
800 .350 -176.3 5.08 79.8 .087 65.6 .266 — 441 15.0
900 .348 177.6 4.55 76.4 .096 66.0 253 — 447 14.0
1000 .355 171.6 413 73.3 104 65.5 .240 — 458 13.2
1200 .374 162.4 3.48 67.2 122 65.6 219 - 493 117
1400 .394 185.5 2.99 61.7 142 64.2 .199 - 549 10.4
1600 .395 150.1 2.65 56.6 159 63.0 .183 - 61.1 9.4
1800 414 143.3 2.40 51.3 176 61.8 .166 - 66.8 8.6
2000 .430 135.8 2.21 46.5 197 60.2 146 - 73.9 7.9
2200 .466 130.3 2.03 42.4 214 57.4 27 - 86.9 7.3
2400 .486 125.5 1.87 37.8 227 56.1 17 -104.2 6.7
2600 .508 121.9 1.73 32.9 245 55.0 110 -119.0 6.1
2800 .505 117.2 1.61 28.3 .270 52.5 .100 -129.7 5.5
3000 527 109.4 1.55 24.0 .281 47.7 .090 -144.9 5.3
FREQUENCY Fmin [opt Rn rn (= Rn/50)
D
(MHz) (dB) (rat) (deg) () ()
500 1.80 112 98.1 10.55 211
1000 2.25 .203 1521 10.50 .210
+VeB +Vee
i 7 INPUT SLUG TUNER l?rléES INPUT
DuT
TEST
L | 247 0 o750 FIXTURE
1nF
e} l U:‘ OUTPUT SLUG TUNER BT’QS OUTPUT
;2 pF
MCB526
L1 =L3 5 uH micro choke
L2 = 1 turn Cu wire 0.4 mm dia., internal dia. 4 mm
Fig.15 Measurement set-up for third order
Fig.14 Test circuit for third order intermodulation intercept point (ITO) and 1 dB gain compression
distortion (dim) and second order distortion (do). (PL1)-
663
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BFG97

NPN 5 GHz wideband transistor

NPN planar epitaxial transistor in a MECHANICAL DATA PINNING
plastic SOT223 envelope, primarily SOT223 PIN DESCRIPTION
intended for MATV applications. 13 ritter
The device features excellent output 2 base
voltage capabilities. 4 collector
Its pnp complement is the BFG31.
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN TYP. MAX. UNIT
Veeo collector-base voltage open emitter - - 20 \"
Vceo collector-emitter voltage open base - - 15 Vv
Ic collector current (DC) - - 100 mA
Prot total power dissipation Tease = 125 °C; = = 1w
note 1
T junction temperature - - 175 °C
hre DC current gain Ic=70mA; 25 - -
Vce=10V
fr transition frequency f=500 MHz; - 55 = GHz
Ic=70mA;
Vce=10V;
Tamb=25°C
Gum maximum power gain f=500 MHz; - 16 - dB
Ic =70 mA;
Vce=10V
Gum maximum power gain f =800 MHz; - 12 - dB
Ic =70 mA;
Vce=10V
Vo output voltage dim =-60 dB; - 700 # mV
Ic=70mA;
Vce=10V;
RL=75Q;
fp+q-n = 793.25 MHz
Note

1. Tcase temperature measured on soldering point of collector tab.
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Product specification

NPN 5 GHz wideband transistor BFG97
ORDERING AND PACKAGE INFORMATION
PACKAGE
EXTENDED
TYPE NUMBER PACKING PACKING
S METHOD QUANTITY
BFG97 SOT223 | bulk 500 -
BFG97 SOT223 12 mm reel 1000
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134)

SYMBOL PARAMETER CONDITIONS MIN MAX. UNIT
Vceo collector-base voltage open emitter - 20 \
Vceo collector-emitter voltage open base - 15 \
VeBO emitter-base voltage open collector - 3 Vv
lc collector current (DC) - 100 mA
Piot total power dissipation Tease=125°C - 1 w
Tstg storage temperature range -65 +150 °C
Tj junction temperature - 175 °C

THERMAL RESISTANCE
SYMBOL PARAMETER NOM. UNIT
Rih j-c from junction to case 50 K/W
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CHARACTERISTICS
Tj=25 °C unless otherwise specified
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Iceo collector cut-off current lge=0; - - 100 nA
Veg=10V
hre DC current gain Ic =70 mA; 25 - =
Vce=10V
f transition frequency f =500 MHz; - 5.5 - GHz
Ic=70mA;
Vce=10V;
Tamb=25°C
Ce collector capacitance f=1MHz; - 1.5 5 pF
lE=ie=0;
Veg=10V
Ce emitter capacitance f=1MHz; - 6.5 - pF
Ic=ic=0;
Veg=0.5V
Cre feedback capacitance f=1MHz; - 1.0 = pF
Ilc=0;
Vece=10V
Gum '| maximum power gain f =500 MHz; - 16 - dB
Tamb =25 °C;
Ilc =70 mA;
Vce=10V
Gum maximum power gain f =800 MHz; - 12 - dB
Tamb =25 °C;
lc =70 mA;
Vce=10V
Vo output voltage note 1 - 750 - mV
Vo output voltage note 2 - 700 - mV
Notes

1. dim = —60 dB (DIN 45004B); Tamp = 25 °C; Ic = 70 mA; Vce = 10 V; RL =75 Q; Vp = Vo at dim = -60 dB;
Vq = Vo -6 dB; fp = 445.25 MHz; V; = Vo -6 dB; fq = 453.25 MHZ; f, = 445.25 MHz;

measured at f(p4q-n = 443.25 MHz.

2. dim=-60 dB (DIN 45004B); Tamb = 25 °C; Ic = 70 mA; Vce =10 V; RL =75 Q; Vp = Vo at dim = -60 dB;
Vg = Vo —6 dB; fp = 795.25 MHz; Vr = Vo -6 dB; fq = 803.25 MHz; f, = 805.25 MHz;

measured at f(p.qg-r) = 793.25 MHz

April 1991
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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 Q2 metal film resistor (cat. no. 2322 180 73309)
C2 =C38=C7=C8 =10 nF ceramic multilayer capacitor (cat. no. 2222 590 08627)
C1=C4 =C6 = 1.2 pF ceramic multilayer capacitor (cat. no. 2222 851 12128)
C5 =10 nF miniature ceramic plate capacitor (cat. no. 2222 629 08103)

L1 =0.5turn Cu wire (0.4 mm), internal diameter 3 mm

L2 = 75 Q microstripline (L=14 mm; W=2.5mm)
L3 =75 Q microstripline (L= 8mm;W=2.5mm)
L4 = L5 = 1.5 turns Cu wire (0.4 mm), internal diameter 3 mm, winding pitch 1 mm

L6 = 75 Q microstripline (L=19mm; W =2.5mm)
L7 =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 (g, = 2.2); thickness 1/16 inch;
thickness of copper-sheet 2 x 35 um.

The components L1, R2, L4, C5 and L5 are mounted on the underside of the PCB.

MCA507-1

Fig.1 Intermodulation and second harmonic test circuit.
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MCA505

’Zto)t ' \
4
0.8 \

0.6

0.4

0.2

0
20 60 100 140 80

1
Te (°C)

Fig.2 Power derating curve as a function of case

MCA503

(GHz)

[N]

I (mA)

Fig.3 Transition frequency as a function of collector

Fig.4 Feedback capacitance as a function of
collector-base voltage; Ig=0;f=1MHz;
Tj =25 °C; typical values.

temperature. current; Vog =10V, f=500 MHz; T; =25 °C:
typical values.

3 MCA498 120 MCA504
Cre
(pF) hFE

2 80

v
. \ 40
0 [o]
0 10 20 0 40 80 120
Veb (V) Ic (mA)

Fig.5 DC current gain as a function of collector current;
Ve = 10V; Tj =25 °C; typical values.
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MCA502 MCA501
—45 -45
dim dim
(dB) \ (dB)
-50 \ -50 \
\
-55 \ -55 N
-60 -60
—65 -65
=70 =70
20 40 60 80 100 120 20 40 60 80 100 120
Ic (mA) Ic (mA)

Fig.6 Intermodulation distortion as a function of collector
current; Vg = 10 V; Vo = 750 mV,; fp1q-n = 443.25 MHZ;
Tamb = 25 °C; typical values.

Fig.7 Intermodulation distortion as a function of collector
current; Vce=10V; Vo =700 mV; fpiq-n = 793.25 MHz;
Tamb = 25 °C; typical values.

MCAS00

20 40 60 80 100 120
Ic (mA)

Fig.8 Intermodulation distortion as a function of collector
current; Vce =10V; Vo =50 dBmV; f(p.q) = 450 MHz;
Tamb = 25 °C; typical values.

MCA499

\ [/

-60

20 40 60 80 100 120
Ic (mA)

Fig.9 Intermodulation distortion as a function of collector
current; Vcg =10V; Vo =50 dBmV; fp.q) = 810 MHz;
Tamb = 25 °C; typical values.
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MCA506
50
GuMm
(dB)
40
N
30
20
\
10
o
10 100 1000 10000
f (MHz)
Fig.10 Gain as a function of frequency; Vcg =10V,
Ic =70 mA; Tamb = 25 °C; typical values.

MCBO059

Fig.11 Input reflection coefficient Sy4; Vce = 10V; Ic = 70 mA; Tamb = 25 °C; typical values.
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90°
135° 450
1800 100 80 60 40 20
-135° —450
500 MCBOS8

00

Fig.12 Forward transmission coefficient Sz1; vce=10V; Ic =70 mA; Tamb = 25 °C; typical values.

90°
135° 4590
180° 0.5 0.4 0.3 0.2 0.1
-135° —450
—900 MCBO57

OO

Fig.13 Reverse transmission coefficient S12; Vce = 10 V; Ic = 70 MA; Tamp = 25 °C; typical values.
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Fig.14 Output reflection coefficient Spo; Vce = 10 V; Ic = 70 mA; Tamb = 25 °C; typical values.
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S-Parameters (common emitter) at Vcg = 10 V; Tamb = 25 °C; typical values.
Ic f S11 S21 S12 S22 Gum (dB)
(mA) (MHz2) M o} M () M [ M ()
40 0.84/- 32.9 13.1/160.1 0.02/74.0 0.95/- 12.8 37.8
100 0.76/- 73.1 10.2/138.1 0.04/56.3 0.79/- 27.3 28.2
200 0.69/-117.6 7.4/114.1 0.06/43.1 0.62/- 35.4 22.2
500 0.63/-171.8 3.4/ 84.6 0.07/41.3 0.45/- 447 13.8
B 800 0.61/ 159.8 2.2/ 69.3 0.09/48.3 0.42/- 55.8 9.6
1000 0.61/ 146.0 1.8/ 60.5 0.10/55.1 0.40/- 65.1 T
1200 0.61/ 133.8 1.5/ 522 0.11/63.4 0.37/- 75.8 6.1
1500 0.59/ 1171 1.2/ 43.9 0.14/67.2 0.36/- 93.4 4.0
2000 0.59/ 82.8 0.8/ 30.6 0.21/72.5 0.33/-126.2 0.6
40 0.71/- 46.9 24.2/152.2 0.02/66.8 0.89/- 21.4 37.5
100 0.63/- 95.9 17.0/126.6 0.04/52.3 0.65/- 38.7 29.2
200 0.59/-137.8 10.3/106.0 0.05/47.2 0.44/- 46.9 23.0
500 0.56/ 177.7 4.5/ 82.6 0.07/56.0 0.29/- 51.3 15.0
10 800 0.56/ 154.7 2.8/ 69.5 0.10/61.6 0.25/- 61.1 1.0
1000 0.56/ 142.8 2.3/ 61.6 0.11/63.7 0.23/- 69.4 9.0
1200 0.56/ 131.6 1.9/ 54.7 0.14/66.6 0.22/- 80.2 7.8
1500 0.56/ 116.3 1.5/ 46.4 0.17/67.9 0.21/- 99.1 53
2000 0.56/ 93.2 1.1/ 34.1 0.23/68.8 0.19/-136.7 2.4
40 0.47/- 85.5 44.5/137.3 0.02/65.4 0.73/- 39.1 87.3
100 0.48/-135.9 24.8/112.1 0.02/58.7 0.41/- 60.0 29.8
200 0.50/-163.5 13.4/ 97.2 0.04/65.9 0.24/- 69.3 24.0
500 0.50/ 167.5 5.5/ 80.5 0.07/70.5 0.12/- 80.5 16.2
30 800 0.51/ 149.5 3.5/ 69.4 0.11/70.7 0.09/- 91.9 12.2
1000 0.52/ 139.2 2.8/ 62.8 0.13/70.7 0.08/-106.3 10.2
1200 0.52/ 129.5 2.3/ 57.3 0.16/71.5 0.07/-126.8 8.5
1500 0.52/ 115.2 1.8/ 49.2 0.19/67.0 0.08/-154.7 6.7
2000 0.53/ 937 1.3/ 39.0 0.25/65.6 0.10/ 158.6 4.0
40 0.42/-105.0 51.8/131.1 0.01/63.4 0.65/- 46.5 37.5
100 0.46/-148.6 26.6/107.7 0.02/64.8 0.34/- 68.4 30.1
200 0.48/-170.0 14.0/ 94.9 0.03/64.4 0.19/- 80.7 24.3
500 0.49/ 165.2 5.7/ 79.7 0.07/73.8 0.09/-100.5 16.4
50 800 0.50/ 148.5 3.6/ 69.2 0.11/71.4 0.07/-119.4 12.4
1000 0.51/ 138.5 2.9/ 63.1 0.14/71.9 0.07/-140.3 10.5
1200 0.51/ 128.9 24/ 575 0.16/71.8 0.07/-157.3 8.8
1500 0.52/ 114.9 1.9/ 49.9 0.20/67.6 0.09/ 174.1 7.0
2000 0.53/ 93.6 1.4/ 40.2 0.26/65.7 0.13/ 141.3 4.2
40 0.40/-117.5 55.2/127.4 0.01/64.0 0.60/- 51.0 375
100 0.46/-154.5 27.2/105.3 0.02/62.6 0.30/- 72.6 30.1
200 0.48/-173.1 14.2/ 93.6 0.03/70.8 0.16/- 86.1 24.3
500 0.49/ 164.1 5.8/ 79.3 0.07/75.0 0.08/-109.8 16.4
70 800 0.51/ 148.0 3.6/ 69.1 0.11/73.1 0.06/-131.5 1256
1000 0.51/ 138.3 2.9/ 62.8 0.14/70.8 0.06/-155.7 10.5
1200 0.51/ 128.7 2.4/ 57.8 0.16/70.9 0.07/-172.6 8.8
1500 0.51/ 114.7 1.9/ 49.9 0.20/68.1 0.10/ 165.6 7.0
2000 0.53/ 93.5 1.4/ 40.6 0.27/64.4 0.14/ 136.3 4.3
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NPN planar epitaxial transistor in a
plastic SOT223 envelope, intended

BFG135
NPN 7 GHz wideband transistor

MECHANICAL DATA

PIN CONFIGURATION

. o iy S ’ (o
for wideband ampilifier applications. o223
The small emitter struct
. er struc urg§ gnsure PINNING
high output voltage capabilities at a b
low distortion level. PIN DESCRIPTION
The distribution of the active areas 1 emitter
across the surface of the device, 2 base MBBO12 e
i al llent t 3 itt
gwe; n excellent temperature emitter Fig Fisarifiguration,
profile. 4 collector
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Veso collector-base voltage open emitter - - 25 Vv
VcEo collector-emitter voltage open base - - 15 \
Ic collector current (DC) - - 150 mA
Ptot total power dissipation Tease = 145 °C - - 1 W
note 1
T junction temperature - - 175 °C
hre DC current gain Ic =100 mA; 80 - -
Vce=10V
fr transition frequency f=1GHz - 7.0 - GHz
Ic =100 mA;
Vce=10V;
Tamb =25 °C
Gum maximum power gain f = 500 MHz; - 16 - dB
Ilc =100 mA;
Vce=10V
Gum maximum power gain f = 800 MHz; - 12 - dB
Ic = 100 mA;
Vcg=10V
Vo output voltage dim = —-60 dB; - 850 - mV
Ic =100 mA;
Vce=10V;
RL=75Q;
fp+g-n = 793.25 MHz
Note

1. Tcase temperature measured on soldering point of collector tab.
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NPN 7 GHz wideband transistor BFG135

ORDERING AND PACKAGE INFORMATION

EXTENDED PACKAGE
TYPENUMBER | CODE | PACKING METHOD |PACKING QUANTITY
BFG135 SOT223 | bulk 500
BFG135 SOT223 | 12 mm reel 1000

LIMITING VALUES

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT

VcBo collector-base voltage open emitter - 25 V

Vceo collector-emitter voltage open base < 15 \

VEBO emitter-base voltage open collector - 2 \Y

Ic collector current (DC) - 150 mA

Piot total power dissipation Tease = 145 °C - 1 w

Tstg storage temperature range —65 +150 °C

Tj junction temperature - 175 °C
THERMAL RESISTANCE

SYMBOL PARAMETER NOM. UNIT
Rih j-c from junction to case 30 K/W
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CHARACTERISTICS
Tj = 25 °C unless otherwise specified
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
lcBo collector cut-off current lg=0; - - 1 UHA
Veg=10V
hre DC current gain Ic =100 mA; 80 - -
Vce=10V
fr transition frequency f=1GHz; - 7.0 - GHz
Ic =100 mA;
Vce=10V;
Tamb =25 °C
Cc collector capacitance f=1MHz; - 2.0 - pF
le=ie=0;
Veg=10V
Ce emitter capacitance f =1 MHz; - 7.0 - pF
lc =ic=0;
Veg=0.5V
Cre feedback capacitance f =1 MHz; - 1.2 - pF
lc=0;
Vce=10V
Gum maximum power gain f =500 MHz; - 16 - dB
Tamb = 25 °C;
Ic =100 mA;
Vce=10V
Gum maximum power gain f = 800 MHz; - 12 - dB
Tamb = 25 °C;
Ic =100 mA;
VCE =10V
Vo output voltage note 1 - 900 < mV
Vo output voltage note 2 - 850 - mV
Notes

1. dim = —60 dB (DIN 45004B); Tamb = 25 °C; Ic = 100 mA;
VcE = 10 V; R = 75 Q; Vp = Vo at dim = —60 dB;
Vg = Vo —6 dB; f, = 445.25 MHz;
Ve = Vo -6 dB; fq = 453.25 MHz; f, = 455.25 MHz;

measured at fp,q-r) = 443.25 MHz

2. dim = 60 dB (DIN 45004B); Tamb = 25 °C; Ic = 100 mA;
Vce=10V; RL=75Q; Vp =V, at dim = -60 dB;
Vg = Vo -6 dB; fp = 795.25 MHz;
V=V, -6 dB; fq = 803.25 MHz; f; = 805.25 MHz;

measured at f(p+q-n = 793.25 MHz
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S-Parameters (common emitter) at Vgg = 10 V; Tamp = 25 °C; typical values.
Ic(mA) | f(MHz) S11 S21 S12 S22 Gum (dB)
M o} M (0] M o} M D
40 0.79/- 25.3 12.7/165.9 0.02/75.7 0.97/- 111 38.3
100 0.70/- 57.4 12.1/146.9 0.04/62.4 0.87/- 25.4 31.7
200 0.64/-100.7 9.0/125.7 0.06/46.1 0.69/- 41.2 25.3
500 0.60/-162.7 4.6/ 92.7 0.08/32.6 0.44/- 60.4 17.0
10 800 0.60/ 168.5 2.9/ 75.6 0.08/34.3 0.35/- 73.9 12.%
1000 0.60/ 154.0 2.4/ 65.9 0.08/41.3 0.34/- 82.6 10.8
1200 0.60/ 141.4 1.9/ 57.5 0.08/50.5 0.33/- 93.4 8.9
1500 0.60/ 124.7 1.5/ 48.5 0.09/61.3 0.32/-111.5 6.7
2000 0.61/ 100.0 1.1/ 34.3 0.41/76.3 0.32/-144.0 3.2
40 0.69/- 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 0.58/-127.1 18.1/115.7 0.05/45.3 0.53/- 56.9 25.9
500 0.56/ 174.8 6.0/ 88.8 0.06/44.4 0.32/- 72.4 18.3
20 800 0.56/ 159.5 3.7/ 74.8 0.07/54.9 0.22/- 91.6 13.9
1000 0.56/ 148.2 3.0/ 66.5 0.08/58.2 0.20/-103.6 11.9
1200 0.57/ 136.6 2.5/ 59.8 0.10/63.9 0.19/-114.9 10.2
1500 0.57/121.5 1.9/ 51.4 0.12/67.9 0.20/-135.1 8.0
2000 0.58/ 99.8 1.4/ 39.3 0.17/73.3 0.22/-167.3 5.1
40 0.60/- 83.2 44.8/148.9 0.01/69.2 0.82/- 33.1 38.4
100 0.55/-131.0 29.7/123.0 0.02/52.4 0.55/- 62.4 32.2
200 0.54/-159.8 17.3/104.4 0.03/55.6 0.33/- 86.9 26.9
500 0.54/ 169.9 7.3/ 84.9 0.05/68.7 0.18/-124.2 19.2
50 800 0.54/ 152.0 4.6/ 73.7 0.08/71.1 0.15/-147.1 15.2
1000 0.54/ 142.0 3.6/ 67.0 0.09/71.1 0.15/-160.5 1341
1200 0.54/ 132.6 3.0/ 61.8 012/724 0.15/-174.7 114
1500 0.54/ 1191 2.4/ 54.2 0.15/72.3 0.18/-170.8 9.4
2000 0.56/ 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 32:56
200 0.56/-169.3 18.2/101.0 0.03/66.7 0.28/-102.7 27.2
500 0.58/ 166.0 7.5/ 83.9 0.05/72.8 0.17/-141.6 19.4
70 800 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/ 453 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/- 79.1 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
100 800 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
April 1991 678




Philips Components Product specification

NPN 7 GHz wideband transistor BFG135

VBB

c1 L L2

input
750 _| W

% MCBO64

Fig.2 Intermodulation and second harmonic test circuit.
List of components:
R1 =10 kQ metalfilm resistor (cat. no. 2322 180 73103)
R2 = 200 Q metalfilm resistor (cat. no. 2322 180 73201)
R3 = R4 = 27 Q metalfilm resistor (cat. no. 2322 180 73279)
C1 = C8 = C5 = C6 = 10 nF ceramic multilayer capacitor (cat. no. 2222 590 08627)
C2 = C7 = 1 pF ceramic multilayer capacitor (cat. no. 2222 851 12108)
C4 =10 nF miniature ceramic plate capacitor (cat. no. 2222 629 08103)
L1 =75 Q microstripline (L=7 mm;W =2.5mm)
L2 = 75 Q microstripline (L=22 mm; W =2.5mm)
L3 = 1.5 turn Cu wire (0.4 mm), internal diameter 3 mm, winding pitch 1 mm
L4 = 75 Q microstripline (L=19 mm; W =2.5mm)
L5 = 5 pH Ferroxcube choke (cat. no. 3122 108 20153)

L6 = 30 mm Cu wire (0.4 mm; L = 24 nH)

The circuit has been build on a double Cu clad printed circuit board with P.T.F.E. dielectric (g, = 2.2);
thickness 1/16 inch; thickness of copper-sheet 2 x 35 um; see Fig 3.

The components R2, L6, C4 and L3 are mounted on the underside of the PCB
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Fig.3 Intermodulation test circuit printed circuit board.
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BFG135

Fig.6 Feedback capacitance as a function of
collector-base voltage; Ig = 0; f = 1 MHz;
Tj = 25 °C; typical values.

MCA417 MCA418—1
1.0 8
Ptot \ fr
w) (GHz) =9
0.8 : )
0.6
4
/
0.4
Pl
0.2
0 0
20 60 100 0 180 0 40 80 120 160
Te (°c) Ic (mA)
Fig.4 Power derating curve. Fig.5 Transition frequency as a function of collector
current; Ve = 10 V; f =1 GHz; Tj = 25 °C; typical
values.
3 MCA419-1 160 MCA420-1
Cre
hF
(pF) .
2 120
\\
\\\
1 80
(o] 40
o] 4 8 12 16 20 0 40 80 120 160
Ve (V) Ic (mA)

Fig.7 DC current gain as a function of collector
current; Vce = 10 V; Tj = 25 °C; typical values.
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_45 MCA422-1 —45 MCA421-1
dim \ dim N
(dB) (dB)

-50 \\ -50 \‘\

N N
- -55
55 \\ \\
N ~ >

—-60 — —-60

-65 -65

—7020 40 60 80 100 120 _7020 40 60 80 100 120

Ic (mA) Ic (mA)

Fig.8 Intermodulation distortion; Vce = 10 V;
Vo =900 mV; fp+q-n) = 443.25 MHz; Tamb = 25 °C;
typical values.

Fig.9 Intermodulation distortion; Vcg = 10 V;
Vo =850 mV,; f(p+q-n = 793.25 MHZ; Tamb = 25 °C;
typical values.

MCA423~-1

Fi

-85

20 40 60 80 100 120
Ic (mA)

Fig.10 Second order beat; Vcg = 10 V;
Vo = 50 dBmV; f(p+q) = 450 MHZ; Tamp = 25 °C;
typical values.

MCA424—1

-65

20 40 60 80 100 120
Ic (mA)

Fig.11 Second order beat; Vcg = 10 V;
Vo = 50 dBmV; f(p+q) = 810 MHZ; Tamp = 25 °C;
typical values.
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40 MCA425
Gum
(dB)
30
20
10 N
10 102 103 104
f (MHz)
Fig.12 Maximum unilateral gain as a function of
frequency; Vce = 10 V; Ic = 100 mA; Tamb = 25 °C;
typical values.

MCBO063

Fig.13 Input reflection coefficient S11; Vce = 10 V; Ic = 100 mA; Tamb = 25 °C; typical values.
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180° 2o

90°

135° 450
‘
40 30 20 10
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00

Fig.14 Forward transmission coefficient Sp1; Vcg = 10 V; Ic = 100 mA; Tamp = 25 °C; typical values.
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Fig.15 Reverse transmission coefficient S12; Vce = 10 V; Ic = 100 mA; Tamp = 25 °C; typical values.

April 1981

684




Philips Components Product specification

NPN 7 GHz wideband transistor BFG135

Fig.16 Output reflection coefficient Spp; Vce = 10 V; Ic = 100 mA; Tamp = 25 °C; typical values.
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BFG197/197X
NPN 7 GHz wideband transistor

DESCRIPTION

NPN transistor in a microminiature
SOT143 envelope. It is designed for
wideband application in the 7 GHz
range, such as satellite TV systems
(SATV) and repeater amplifiers in
fibre-optical systems. The device
features a very high transition
frequency, high gain and a very low

PIN CONFIGURATION

MBB012 e
noise figure up to high frequencies.
Fig.1 Symbol
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS | TYP. | MAX. | UNIT
VecBo collector-base open emitter = 20 |V
voltage
Vceo collector-emitter open base - 10 |V
voltage
Ic collector current (DC) - 100 | mA
Ptot total power Ts=80°C - 300 | W
dissipation
Tj junction temperature - 150 | °C
fr transition frequency f=2 GHz; T 4) - | GHz
Ilc =50 mA;
Vce=4V;
Tamb =25 °C
Cre feedback capacitance | f =1 MHz; 0.85 - pF
Ilc=0;
Vce=8V
Gum maximum power gain | f=2 GHz;
Ic =50 mA;
Tamb =25 °C;
Vce=4V; - 11 | dB
Vce=6V; - 11 | dB

687

PINNING
BFG 197
PIN DESCRIPTION
1 collector
2 base
3 emitter
4 emitter
BFG197X
PIN DESCRIPTION
1 collector
2 emitter
3 base
4 emitter
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BFG197/197X

NPN 7 GHz wideband transistor

ORDERING AND PACKAGE INFORMATION

EXTENDED PACKAGE
TYPENUMBER| CODE | PACKING METHOD | PACKING QUANTITY
BFG197 SOT143 | bulk 500
BFG197 SOT143 | 12 mm tape 3000
BFG197X SOT143 | bulk 500
note 1
BFG197X SOT143 | 12 mm tape 3000
note 1
Note

1. Cross emitter pinning.

LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134)
SYMBOL PARAMETER CONDITIONS | MIN. | MAX. | UNIT
VcBo collector-base open emitter - 20 \
voltage
Vceo collector-emitter open base = 10 |V
voltage
VEBO emitter-base voltage | open = 25|V
collector
Ic collector current (DC) - 100 mA
Piot “total power Ts=80°C - 300 mwW
dissipation note 1
Tstg storage temperature -65 150 ¢
range
Tj junction temperature - 150 °C
THERMAL RESISTANCE
SYMBOL PARAMETER CONDITIONS | NOM. | UNIT
Rth j-s from junction to note 1 320 K/W
soldering point
Note

1. Mounted on a ceramic substrate measuring 8 x 10 x 0.7 mm.
Ts = temperature measured at soldering pont of collector tab.
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BFG197/197X

CHARACTERISTICS

Tj=25 °C unless otherwise specified

SYMBOL

PARAMETER

CONDITIONS

MIN.

TYP. MAX. UNIT

IcBo

collector cut-off current

le=0;
Veg=5V

- 100 nA

hre

DC current gain

Ic =50 mA;
Vce=5V

40

f.r

transition frequency

f=2GHz;

Ilc =50 mA;
Vce=4V,
Tamb=25°C

75 - GHz

noise figure at optimum source
impedance

Ilc=15mA;
Vce=8YV,
=1 GHz;
Tamb = 25 OC

1t = dB

noise figure at optimum source
impedance

Ic =50 mA;
Vce=6V;
f=1GHz;
Tamb=25°C

23 = dB

Ce

collector capacitance

le=ie=0;
Veg=8V;
f=1MHz

15 = pF

Ce

emitter capacitance

f=1MHz;
Ic=ic=0;
Veg=0.5V

3.3 - pF

feedback capacitance

f=1MHz;
Ilc=0;
Vce=8V

0.85 - pF

Gum

maximum unilateral power gain

note 1
f=2GHz;
Tamb =25 °C;
le =50 mA;
Vce=4V

Gum

maximum unilateral power gain

note 1
f=2GHz
Tamb =25 °C;
I =50 mA,;
Vce=6V

11 - |aB

Note

1. Gum=10log

April 191
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NPN 7 GHz wideband transistor BFG197/197X
S-parameters (common emitter) at Vcg = 4.00 V
le f S11 S21 S12 Gum
(mA) (MHz) M D M P M (0] M 0] (dB)
40 0.36/- 49.6 20.42/165.1 0.02/69.8 1.08/- 14.9 34.7
100 0.54/-100.4 17.36/141.8 0.03/57.2 0.94/- 38.0 35.7
.200 0.69/-134.8 11.94/120.5 0.04/43.6 0.65/- 59.6 26.7
500 0.82/-166.8 5.61/ 91.2 0.05/34.6 0.40/- 89.5 20.6
10 800 0.84/-178.7 3.68/ 78.0 0.06/40.2 0.37/- 99.9 171
1000 0.85/ 175.2 2.89/ 70.1 0.06/44.3 0.35/-103.5 16.2
1200 0.86/ 169.3 2.37/ 66.2 0.07/50.9 0.34/-109.2 13.8
1500 0.84/ 164.4 2.02/ 56.5 0.08/54.9 0.37/-113.9 12.0
2000 0.84/ 153.5 1.49/ 46.1 0.11/62.6 0.40/-123.6 9.7
40 0.29/- 72.8 26.00/162.3 0.02/66.9 1.06/- 18.9 37.6
100 0.55/-119.0 20.87/137.3 0.03/55.1 0.88/- 46.2 34.4
200 0.70/-146.8 13.71/116.5 0.04/44.0 0.58/- 70.3 275
500 0.83/-172.1 6.12/ 89.5 0.04/41.6 0.36/-104.2 21.5
15 800 0.84/ 177.8 4.00/ 77.5 0.06/49.0 0.34/-113.8 17.7
1000 0.85/ 172.4 3.14/ 70.3 0.06/52.8 0.32/-117.5 15.9
1200 0.86/ 166.8 2.58/ 66.9 0.07/58.0 0.31/-123.5 14.5
1500 0.84/ 162.5 2.20/ 57.3 0.09/59.9 0.34/-125.7 12.6
2000 0.83/ 151.9 1.64/ 47.8 0.12/64.6 0.37/-133.1 10.1
40 0.28/- 93.5 30.55/160.2 0.02/65.4 1.05/- 221 40.3
100 0.57/-130.7 23.42/133.8 0.02/54.4 0.83/- 52.5 34.2
200 0.72/-153.7 14.69/113.8 0.03/45.8 0.54/- 78.4 28.0
500 0.83/-175.1 6.43/ 88.5 0.04/47.4 0.35/-114.5 21.8
20 800 0.83/ 175.8 419/ 77.2 0.06/54.6 0.33/-137.8 18.1
1000 0.85/ 170.8 3.28/ 70.3 0.06/57.8 0.32/-126.9 16.2
1200 0.86/ 165.3 2.71/ 67.4 0.07/62.2 0.31/-133.5 14.9
1500 0.83/ 161.4 231/ 57.8 0.09/62.6 0.33/-133.8 12.8
2000 0.83/ 151.0 1.73/ 48.7 0.12/65.2 0.36/-139.9 10.3
40 0.31/-119.7 36.73/157.0 0.02/62.3 1.01/- 26.9 47.3
100 0.62/-143.8 26.39/129.3 0.02/52.4 0.76/- 61.3 34.3
200 0.75/-161.8 15.92/110.3 0.03/47.9 0.48/- 89.9 28.7
500 0.83/-178.4 6.74/ 87.3 0.04/54.9 0.34/-126.7 22.2
30 800 0.83/ 173.6 4.38/ 76.7 0.05/61.5 0.33/-133.6 18.5
1000 0.85/ 169.0 3.43/ 70.3 0.06/63.0 0.32/-138.0 16.6
1200 0.86/ 163.8 2.84/ 67.8 0.07/66.9 0.32/-144.6 15.3
1500 0.83/ 160.2 2.42/ 58.3 0.10/65.1 0.34/-143.1 13.2
2000 0.83/ 149.8 1.82/ 49.6 0.13/66.4 0.35/-148.1 10.8
40 0.40/-140.6 44.62/152.6 0.02/54.8 0.96/- 33.5 45.4
100 0.68/-155.5 29.14/124.0 0.02/51.8 0.68/- 72.5 34.6
200 0.77/-167.8 16.87/106.6 0.02/53.7 0.44/-103.1 29.4
500 0.84/ 178.7 6.92/ 86.0 0.04/62.3 0.35/-112.1 22.7
50 800 0.84/ 171.7 4.49/ 75.8 0.06/66.2 0.34/-143.8 18.8
1000 0.85/ 167.5 3.51/ 70.0 0.07/67.5 0.33/-147.8 16.9
1200 0.86/ 162.5 2.91/ 67.8 0.08/70.2 0.33/-154.4 156
1500 0.83/ 159.0 2.48/ 58.3 0.10/67.2 0.34/-151.3 134
2000 0.82/ 148.8 1.88/ 50.0 0.13/66.9 0.36/-155.2 11.0
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NPN 7 GHz wideband transistor BFG197/197X
S-parameters (common emitter) at Vog = 8.00 V
Ic f S11 S21 S12 S22 Gum
(mA) (MHz) M ) M @ M @ M ® (dB)
40 0.57/- 25.7 12.45/169.2 0.02/74.6 1.10/- 9.0 30.5
100 0.63/- 66.0 11.47/149.8 0.04/62.3 1.03/- 24.9 35.1
200 0.70/-106.1 8.71/129.0 0.06/46.8 0.80/- 41.5 26.2
500 0.83/-152.5 4.63/ 95.3 0.07/25.7 0.54/- 64.8 19.9
5 800 0.84/-169.0 3.08/ 79.8 0.07/24.3 0.48/- 75.6 16.3
1000 0.86/-177.1. 2.43/ 70.3 0.07/25.2 0.47/- 79.4 145
1200 0.86/ 175.9 1.98/ 65.2 0.07/31.4 0.46/- 86.3 12.8
1500 0.86/ 169.5 1.68/ 55.3 0.07/40.1 0.47/- 93.2 11.3
2000 0.86/ 157.5 1.22/ 43.6 0.09/57.2 0.50/-107.6 9.0
40 0.41/- 42.3 20.42/165.6 0.02/69.2 1.08/- 14.1 34.9
100 0.56/- 92.9 17.56/142.8 0.03/58.8 0.95/- 36.5 36.6
200 0.68/-129.6 12.22/121.8 0.04/44 .1 0.66/- 57.3 27.0
500 0.81/-164.6 5.83/ 92.0 0.05/33.9 0.41/- 86.5 20.8
10 800 0.83/-177.1 3.82/ 78.8 0.06/39.0 0.37/- 96.7 174
1000 0.84/ 176.5 3.01/ 70.8 0.06/43.0 0.35/-100.4 15.4
1200 0.85/ 170.3 2.47/ 66.9 0.07/49.0 0.34/-105.8 13.9
1500 0.83/ 165.3 2.10/ 57.3 0.08/53.8 0.36/-110.9 12.1
2000 0.83/ 154.3 1.55/ 47.0 0.11/61.8 0.40/-121.0 9.7
40 0.34/- 59.1 26.30/163.0 0.02/66.9 1.06/- 18.1 37.9
100 0.55/-110.2 21.36/138.3 0.03/55.3 0.89/- 44.6 34.9
200 0.69/-141.8 14.19/117.5 0.04/44.4 0.59/- 68.1 27.7
500 0.81/-170.0 6.40/ 90.3 0.05/40.1 0.36/-101.5 21.4
15 800 0.82/ 179.3 4.18/ 78.3 0.06/47.2 0.33/-111.1 177
1000 0.83/ 173.6 3.28/ 71.0 0.06/51.4 0.32/-114.4 159
1200 0.84/ 167.7 2.70/ 67.7 0.07/56.7 0.31/-120.9 14.3
1500 0.82/ 163.5 2.30/ 58.2 0.09/58.9 0.33/-123.3 12.6
2000 0.82/ 152.6 1.71/ 48.5 0.12/63.6 0.36/-130.8 10.1
40 0.31/- 74.2 30.90/160.9 0.02/66.7 1.04/- 21.2 41.3
100 0.57/-121.5 24.24/134.8 0.02/53.8 0.83/- 50.9 34.5
200 0.70/-148.9 15.38/114.7 0.03/44.9 0.54/- 76.3 28.2
500 0.81/-173.1 6.75/ 89.3 0.04/45.5 0.35/-112.2 21.8
20 800 0.82/ 177.2 439/ 77.8 0.06/53.0 0.32/- 449 18.1
1000 0.83/ 171.9 3.45/ 71.0 0.06/55.9 0.31/-124.9 16.2
1200 0.84/ 166.3 2.84/ 68.1 0.07/61.1 0.30/-131.5 14.7
1500 0.82/ 162.3 2.42/ 58.7 0.09/61.2 0.33/-131.9 13.0
2000 0.81/ 151.7 1.81/ 49.5 0.12/64.5 0.35/-138.1 10.3
40 0.31/- 95.5 37.63/157.6 0.02/63.8 1.01/- 26.0 47.5
100 0.60/-134.2 27.51/130.3 0.02/53.1 0.77/- 59.7 34.6
200 0.72/-156.5 16.67/111.1 0.03/46.6 0.49/- 87.7 28.8
500 0.82/-176.4 7.10/ 87.8 0.04/51.9 0.34/-125.0 22.3
30 800 0.82/ 175.0 4.62/ 77.3 0.06/59.4 0.32/-132.0 18.5
1000 0.83/ 170.2 3.62/ 711.0 0.06/61.4 0.31/-136.5 16.6
1200 0.84/ 164.6 2.99/ 68.4 0.07/64.7 0.30/-143.4 15.2
1500 0.81/ 161.1 2.54/ 59.0 0.10/63.6 0.32/-141.8 13.2
2000 0.81/ 150.6 1.92/ 50.4 0.13/65.1 0.34/-146.6 10.7
April 1991
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36 Lttt 120 MCAO30
Gum \\ hFE T
(dB) AN L —
20 \ P
N
i
10 40
0 0
102 103 104 0 50 100
f (MHz) Ic (mA)

Fig.2 Gain as a function of frequency; Vce =8V,
Ic = 50 mA; Tamb = 25 °C; typical values.

Fig.3 DC current gain; typical values.

MCAQ31—1

0 20 40 60
Ic (mA)

Fig.4 Transition frequency; Vce =4 V; f = 2 GHz;
Tamb = 25 °C; typical values.

MCAQ33
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(Bi) //'/ g 1\\&3.{):13
20 ,/ 2.0 \ \
4 £ \1 - \
G T
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20 \\\ /
AN 4
N L
% 20 40 80

60
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Fig.5 Circles of constant noise; Vce =8 V;
Ic = 15 mA; f = 800 MHz; typical values.
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90°
1200
° 100
150% L40 MHz
— 30 10
210°
240°

Fig.7 Forward transmission coefficient S21; Vce = 4 V; Ic = 50 mA; Tamb = 25 °C.
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NPN 7 GHz wideband transistor BFG197/197X

210° 3302

240° 300°

270 ) MCB008

Fig.8 Reverse transmission coefficient S12; Ve = 4 V; Ic = 50 mA; Tamb = 25 °C.

Fig.9 Output impedance derived from Sp2 (Q x 50); Vce =4 V; Ic = 50 MA; Tamp = 25 °C.
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NPN 7 GHz wideband transistor BFG197/197X

Fig.11 Forward transmission coefficient S21; Vce = 8 V; Ic = 30 MA; Tampb = 25 °C.
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NPN 7 GHz wideband transistor BFG197/197X

180° =

24109 330°

240° 300°

2700 MCBO007

Fig.12 Reverse transmission coefficient S12; Vce =8 V; Ic = 30 MA; Tamp =25 °C.

Fig.13 Output impedance derived from S22 (2 x 50); Vce =8 V; Ic = 30 mA; Tamb =25 °C.
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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)60101-820.
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)292-56161. (IC Products) PHILIPS COMPONENTS —
Signetics Canada LTD., 1 Eva Road, Suite 411, ETOBICOKE,
Ontario, M9C 475, Tel. (416) 626-6676.

Chile: PHILIPS CHILENA S.A., Av. Santa Maria 0760, SANTIAGO,
Tel.(02)773816.

Colombia: IPRELENSO LTDA., Carrera 21 No.56-17, BOGOTA, D.E.,
P.0. Box 77621, Tel. (01) 24976 24.

Denmark: PHILIPS COMPONENTS A/S, Prags Boulevard 80,
PB1919, DK-2300 COPENHAGEN S, Tel.01-54 11 33.

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.0403296912.

Greece: PHILIPS HELLENIQUE S.A., Components Division, No. 15,

25th March Street, GR 17778 TAVROS,
Tel.(01)4894339/4894911.

Hong Kong: PHILIPS HONG KONG LTD., Components Div.,
15/F Philips Ind. Bldg., 24-28 Kung Yip St., KWAI CHUNG,
Tel.(0)-4245121. Fax.0 4806960.

India: PEICO ELECTRONICS & ELECTRICALS LTD., Components
Dept., Shivsagar Estate ‘A'Block, P.O. Box 6598,
254-D Dr. Annie Besant Rd., BOMBAY —40018,
Tel.(022) 4921 500-49 21 515. Fax.022 494 19063.

Indonesia: P.T. PHILIPS-RALIN ELECTRONICS, Components Div.,
Setiabudi |l Building, 6th Fl., Jalan H.R. Rasuna Said

(P.O. Box 223/KBY) Kuningan, JAKARTA 12910, Tel. (021) 51 7995.

Ireland: PHILIPS ELECTRONICS (IRELAND) LTD., Components
Division, Newstead, Clonskeagh, DUBLIN 14, Tel. (01) 693355.

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) 813-3740-5028. 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: PHILIPS NEWZEALAND 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) 7410 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.AR.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.3502000.

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)47054 94.

Spain: PHILIPS COMPONENTS, Balmes 22, 08007 BARCELONA,
Tel.(03)30163 12. Fax.03 3014243.

Sweden: PHILIPS COMPONENTS, A.B., Tegeluddsvagen 1, S-11584
STOCKHOLM, Tel. (0)8-78.21000.

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.886-2-50976 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.

Uruguay: PHILIPS COMPONENTS, Coronel Mora 433,
MONTEVIDEO, 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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