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Philips Semiconductors

Surfgce mounted Selection guide
semiconductors

GENERAL PURPOSE TRANSISTORS in SOT23/SOT89*/S0T143*/5S0T223A

RATINGS CHARACTERISTICS
NII;F;EEH Veso | Veeo e Prot hre atl; vat ‘:::;‘ atlfl tvf; PAGE
(v) (V) | (mA) | (mW) | min. max. | (MA) (G; V) (mA) (MHz

NPN

BC817 45 45 500 250 100 600 100 1 0.7 500/50 200 229
BC818 25 25 500 250 100 600 100 1 0.7 500/50 200 229
BC846 65 65 100 250 220 800 2 5 025 (10/05 300 235
BC847 45 45 100 (250 (220 800 2 5 025 |[10/0.5 300 235
BCg48 30 30 100 250 220 800 2 5 025 |10/05 300 235
BCB68* 20 20 1000 (1000 |85 375 500 1 0.5 1000/100 60 275
BCP54A 45 45 1000 (1500 |40 250 150 |2 05 500/50 130 311
BCP554 60 60 1000 | 1500 |40 250 150 |2 05 500/50 130 31
BCP56A 100 80 1000 | 1500 |40 250 150 2 0.5 500/50 130 31
BCP68A - 20 1000 |1500 |85 375 500 1 05 1000/100 |60 315
BCv27 40 30 300 250 20000 |- 100 5 1.0 100/0.1 220 329
BCV29* 40 30 500 1000 | 20000 |- 100 5 1.0 100/0.1 220 333
BCV47 80 60 500 250 4000 - 10 5 1.0 100/0.1 220 329
BCV49* 80 60 500 1000 | 10000 |- 100 5 1.0 100/0.1 220 333
BCV71 80 60 100 |250 110 220 2 5 025 |10/0.5 300 353
BCv72 80 60 100 250 200 450 2 5 025 |10/05 300 353
BCW31 32 32 100 250 110 220 2 5 025 |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
BCWGB0A 32 32 200 250 120 220 2 5 0.35 10/0.25 250 367
BCWe0B 32 32 200 250 180 310 2 5 0.35 10/0.25 250 367
BCW60C 32 32 200 250 250 460 2 5 035 |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
BCwW72 50 45 100 250 220 450 2 5 025 |[10/05 300 381
BCW81 50 45 100 250 450 800 2 5 025 [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 1 062 |500/50 200 395
BCX54* 45 45 1000 |[1000 |45 250 150 2 0.5 500/50 130 403
BCX55° 60 60 1000 |1000 |40 160 150 2 05 500/50 130 403
BCX56" 100 80 1000 |1000 |40 160 150 2 0.5 500/50 130 403
BCX70G 45 45 200 250 120 220 2 5 0.35 [10/0.25 250 407
BCX70H 45 45 200 250 180 310 2 5 0.35 |10/0.25 250 407
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RATINGS CHARACTERISTICS
Nl.JrhYﬂ';EER Veso | Veeo le Piot Pee atle va ; ‘::1:;: atl /g t;‘ PAGE
v) (V) | (mA) | (MW) | min. | max. | (MA) (3§ V) ' (mA) (Mli

NPN

BCX70J 45 45 200 250 250 460 2 5 035 |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 5 025 |[150/15 100 905
BSP41A 70 60 1000 |1500 | 100 300 100 |5 025 |150/15 100 905
BSP42A 90 BO 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
PMBTE428 |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
PMBTAOS 60 60 500 300 50 - 10 1 0.25 |100/10 100 1255
PMBTAOQG 80 80 500 |300 |50 - 10 1 0.25 |100/10 100 1255
PMBTA13 30 30 300 (300 |[5000 |- 10 5 115 100/0.1 125 1257
PMBTA14 30 30 300 |300 10000 10 5 15 100/0.1 125 1257
PXT4401* 60 40 600 1000 |[100 300 150 1 0.75 |500/50 250 1313
PXTA14" 30 30 300 1000 | 20000 100 5 1.5 100/0.1 125 1321
PXTA27* 60 500 1000 | 10000 |- 100 5 1.5 100/0.1 125 1323
PZTAO5A 60 60 500 1500 |50 - 100 1 0.25 |100/10 100 1347
PZTAOBA 80 80 500 1500 |50 - 100 1 0.25 |100/10 100 1347
PZTA13A 30 30 300 1500 |[5000 - 10 b i5 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 |05 20/2 50 1353
PZTA43A 200 200 500 1500 |40 - 10 10 0.5 2072 50 1353
PNP

BC807 45 45 500 |250 100 600 100 1 0.7 500/50 100 223
BC808 25 25 500 250 100 600 100 1 0.7 500/50 100 223
BC856 65 65 100 250 75 475 2 5 0.3 10/0.5 150 257
BC857 45 45 100 250 75 800 2 5 0.3 10/0.5 150 257

Notes

* Typesin SOT89 package.

** Typesin SOT143 package.

A Typesin SOT223 package.
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RATINGS CHARACTERISTICS
NL.IFH:PBEE'R Veso | Veeo le Pt hee atle \:n ::;: atl/lg t;;) i
V) | (V) | (mA) |(MW) | min. | max. |(MA)| & || (mA) | R

PNP

BC858 30 30 100 [250 |75 800 2 5 03 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 05 500/50 50 307
BCP524A 60 60 1000 | 1500 |40 250 150 2 05 500/50 50 307
BCP53A 100 (80 1000 | 1500 |40 250 150 |2 05 500/50 50 307
BCP69A - 25 1000 (1500 |85 375 500 1 0.5 1000/100 |60 321
BCV26 40 30 250 [350 20000 100 |5 1.0 100/0.1 220 327
BCvas* 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 03 10/0.5 150 355
BCW30 32 32 100 [250 [215 500 2 B 0.3 10/0.5 150 355
BCWE1A 32 32 200 |250 120 220 2 5 025 |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
BCwag 80 60 100 |250 120 260 2 5 03 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 05 500/50 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 5 025 [10/0.25 180 41
BCX71H 45 45 200 250 180 310 2 5 025 |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 5 025 |[10/0.25 180 411

Notes

Types in SOT89 package.

** Typesin SOT143 package.

A Typesin SOT223 package.
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RATINGS CHARACTERISTICS
NJ:’I;?EH Veso | Veso Ie P hre atlg V;at Y.:;;‘ at lt:fl t;; PAGE
V) [ V) [ (mA) [ (@W) | min. | max. | (MA) | G5 | Ty [ (mA) |

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 a0
BSP32A 90 80 1000 |1500 |40 120 100 5 0.25 |150/15 100 901
BSP33A 90 80 1000 |1500 |100 300 100 5 0.25 |150/15 100 a0
PMBT4403 |40 40 600 250 100 300 150 2 0.75 | 500/50 200 1237
PMBTAS5 60 60 500 250 50 " 10 1 0.25 |100/10 50 1263
PMBTAS6 80 80 500 250 50 10 1 0.25 |100/10 50 1263
PMBTAG3 30 30 500 250 5000 10 5 15 100/0.1 125 1265
PMBTAG4 30 30 500 250 5000 10 5 15 100/0.1 125 1265
PXT4403* 40 40 600 1000 | 100 300 150 2 0.4 150/15 200 1317
PXTAB4" 30 30 300 1000 | 20000 100 5 h 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
PXTA93" 200 200 500 1500 |40 - 10 10 0.5 20/2 50 1329
PZTAS5A 60 60 500 1500 |50 = 100 1 0.25 |100/10 50 1357
PZTAS56A 80 80 500 1500 |50 100 1 0.25 |100/10 50 1357
PZTAB3A 30 30 500 1500 | 10000 100 5 1.5 100/0.1 125 1361
PZTAB4A 30 30 500 1500 | 10000 |- 100 5 1.5 100/0.1 125 1361
PZTA92A 300 |300 |[500 [1500 |40 - 10 10 |05 20/2 50 1363
PZTA93A 200 200 500 1500 |40 - 10 10 0.5 202 50 1363

Notes

*  Typesin SOT89 package.

** Typesin SOT143 package.

A Typesin SOT223 package.
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HIGH-FREQUENCY TRANSISTORS in SOT23

RATINGS CHARACTERISTICS
Nl-.!l—lYﬂF;EER Veao | Veeo | e Pix Pre atlc Va; tpr. atf t;;'a ':; PAGE
V) | (V) | (mA) [(MW)| min. | max. | (MA) V) | (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 - = = 380 03 549
BFS18 30 20 20 250 (35 1256 |1 10 100 200 0.85 839
BFS19 30 20 30 250 |65 225 |1 10 4 100 260 0.85 839
BFS20 30 20 25 250 |40 85 7 10 - 450 - 845
PNP

BF550 40 40 25 250 |50 1 10 2 0.1 325 0.5 493
BF569 40 35 30 250 |25 - 3 10 45 800 900 0.33 4895
BF579 20 20 25 250 (20 - 10 10 45 800 1350 0.46 501
BF660 40 30 25 250 |30 3 10 - 650 0.65 513
BF824 30 30 25 250 |- - 3 100 450 01 543

BROADBAND TRANSISTORS in SOT23/SOT89*/SOT143**/S0T2234
RATINGS CHARACTERISTICS
NJI:F;EER Veao | Veeo lc ™ Pre atle va * t:; atf tyf;) :;; PAGE
V) | (V) | (mA) | (mW) | min. | max. | (MA) | ¥ | g | (MH2) | G| o

NPN

BF747 30 20 50 150 |40 250 |2 0 |- - 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 28 0.6 599
BFG25AX™ |8 5 6.5 32 50 200 0.5 1 - (] 0.22 607
BFG33™ 9 7 20 300 |50 = 14 5 - g 12 - 617
BFG33X™ 9 20 300 |50 = 14 5 - - 12 617
BFG354 25 18 150 | 1000 |25 - 100 |10 |60 793.25 4 1.2 619
BFGE7** 20 10 50 300 |60 100 |15 5 75 05 637
BFGE7X™ 20 10 50 300 (60 - 15 5 - 7.5 0.5 637
BFG92A™ 20 15 25 300 |40 14 10 - 5 0.35 641
BFG92AX™ |20 15 25 300 |40 14 10 |- 5 0.35 641
BFG93A™ 15 12 35 300 |40 30 <) - % 6 0.6 647
BFG93AX™ (15 12 35 300 |40 - 30 5 - - 6 0.6 647
BFG94A 15 12 60 700 |45 = 30 5 60 793.25 6 0.5 653
BFG97A 20 15 100 1000 |25 - 70 10 |60 793.25 55 1.0 665
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RATINGS CHARACTERISTICS
(V) (V) | (mA) | (mMW) | min. | max. | (MA) v) | @B) (MHz) (GHz) | (pF)

NPN

BFG135A 25 15 150 |1000 |80 - 100 (10 |60 793.25 7.0 1.2 675
BFG197** 20 10 100 |300 |40 - 50 5 - - 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 08 721
BFQ17* 40 25 150 |1000 |25 = 150 |5 - - 1.2 19 731
BFQ18A 25 15 150 |1000 |25 = 100 |10 |60 793.25 3.6 1.2 737
BFQ19” 20 15 75 500 |25 5 75 10 |- - 50 1.3 741
BFQ67 20 10 50 180 |100 |- 15 5 - - 75 05 747
BFR53 18 10 50 250 |25 - 50 5 60 217 2.0 09 767
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
BFRS3 15 12 35 200 (25 - 30 5 60 493.25 5.0 0.8 795
BFRI3A 15 12 35 250 |40 - 30 5 60 793.25 5.0 0.6 803
BFR106 20 15 100 |350 |- > - - - - 37 1.2 817
BFS17 25 15 25 250 |20 150 |2 1 45 217 1.3 0.65 827
BFS17A 25 15 25 300 (20 150 |2 1 - - 28 0.6 833
BFT25 8 5 256 50 20 - 1 1 - - 23 0.45 851
BFT25A |8 |5 |65 [s0 |- |- - - - - 5 022 | 859
PNP

BFG31A 20 15 100 | 1000 (25 - 100 |10 |60 848.25 5 16 611
BFG55A 25 18 150 | 1000 |25 - 100 |10 |60 848.25 4 1.7 631
BFQ149* 20 15 75 1000 |20 - 50 10 |- - 4.2 1.7 751
BFT92 20 15 25 200 |20 B 14 10 |60 49325 5 07 869
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.

Apnl 1691 705

P e




Philips Semiconductors

Surface mounted semiconductors

Selection guide

SWITCHING TRANSISTORS in SOT23/S0T89*/50T223A

RATINGS CHARACTERISTICS
NJ&YHI;EER Veso | Veeo | e (,:":,) s atle ‘?cte vf\E,}m atlfl trr;’:;" atl, | PAGE
W) | V) [(ma) min. | max. | (MA) | 5| | (MA) | e | (MA)

NPN
BSP50A 60 45 500 | 1500|2000 |- 500 10 |13 500/0.5 | 400/1500 | 500/0.5 909
BSP51A 80 60 500 | 1500 {2000 |- 500 10 |13 500/0.5 | 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 |16 500/50 | 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 70/250 101 999
BSR40* 70 60 1000 | 1000 | 40 120 100 5 05 500/50 | 250/1000 | 100/5 1019
BSR41* 70 60 1000 | 1000 | 100 | 300 100 5 05 500/50 | 250/1000 | 100/5 1019
BSR42* 90 80 1000 | 1000 | 40 120 100 5 0.5 500/50 | 250/1000 | 100/5 1019
BSR43° S0 80 1000 | 1000 { 100 | 300 100 5 05 500/50 | 250/1000 | 100/5 1019
BSS64 120 |80 100 |250 |20 80 10 1 0.2 50115 |-/1000 151 1033
BST50° 60 45 500 (1000|1000 |- 150 10 1.3 500/50 |400/1500 | 500/0.5| 1067
BST51* 80 60 500 (1000|1000 |- 150 10 (1.3 500/50 |400/1500 |500/0.5| 1067
BST52* 90 80 500 | 1000 [ 1000 | - 150 10 |13 500/50 |400/1500 | 500/0.5| 1067
BSV52 20 12 100 (250 (40 120 10 1 02 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 |03 150/15 | 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 35/200 101 1225
PXT2222* 60 30 600 |1000|100 |300 150 i0 (04 150/15 | 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 03 50/5 35/200 10/1 1305
PZT2222A |60 30 600 | 1500|100 |300 150 10 |04 150/15 |- - 1331
PZT2222AA |75 40 600 | 1500 | 100 |300 150 10 |03 150/10 | 10/225 150/15 | 1331
PZT3904A |60 40 200 | 1500|100 |300 10 1 0.3 1071 35/200 101 1339
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RATINGS CHARACTERISTICS
NJHYHEEER Veso | Vero | ke Py hee atl; Vat V‘(:;r' atl/lg t'(’:.{;e)" atl /g PAQGE
(V) [ (V) | (@A) | (mW) | min, [max.|(MA)| (¥ | 0| mA) |l | (mA)

PNP
BSP60A 60 45 500 |[1500 |2000 |- 500 |10 1.3 500/0.5 | 400/1500 [ 500/0.5| 913
BSP61A 80 60 500 |1500 |2000 |- 500 |10 1.3 500/0.5 | 400/1500 | 500/0.5| 913
BSPG2A- 90 80 500 |[1500 |2000 |- 500 |10 1.3 500/0.5 | 400/1500 | 500/0.5| 913
BSR12 A5 15 100 | 250 30 120 |50 1 0.45 |100/10 |20/30 30/3 985
BSR15 60 40 600 |250 100 (300 |150 |10 1.6 500/50 | 45/100 150/15 995
BSR16 60 60 600 |250 100 |300 |150 |10 1.6 500/50 |45/100 150/15 | 995
BSR18A 40 40 200 |250 100 {300 |10 1 04 50/5 70/300 101 1003
BSR30* 70 60 1000 | 1000 |40 120 | 100 |5 0.5 500/50 | 500/650 | 100/5 1015
BSR31* 70 60 1000 | 1000 |100 |300 |100 |5 0.5 500/50 | 500/650 |100/5 1015
BSR32* 90 80 1000 | 1000 |40 120 100 |5 0.5 500/50 | 500/650 |100/5 1015
BSR33* 90 80 1000 | 1000 (100 |300 (100 |5 0.5 500/50 | 500/650 |100/5 1015
BSS63 110 {100 |100 |250 30 - 25 1 025 |25/25 |- - 1027
BSTE0* 60 45 500 | 1000 | 1000 |- 150 (10 1.3 500/0.5 | 400/1500 | 500/0.5| 1071
BSTE1* 80 60 500 | 1000 | 1000 |- 150 (10 1.3 500/0.5 | 400/1500 | 500/0.5| 1071
BSTE2" 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 150115 | 1221
PMBT3906 |40 40 200 | 250 100 |300 |10 1 025 |10/ 35/225 101 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 1 025 |10/1 35/225 10/ 1309
PZT2907A 60 40 600 |1500 |100 |300 |[150 |10 04 150/15 | 45/100 150/15 | 1335
PZT2907AA | 60 60 600 |1500 |100 |300 |[150 |10 04 150/1% . 45/100 150/15 | 1335
PZT3906A 40 40 200 | 1500 |100 [300 |10 1 04 50/5 | 35/225 101 1343
Notes
*  Typesin SOT89 package.
** Types in SOT143 package.
A Typesin SOT223 package.
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POWER TRANSISTORS FOR SWITCHING in SOT223

RATINGS CHARACTERISTICS
NJ:I'I;EEH Veao | Veeo | lc | Pi | hee | atle val V:\E’),.. atle |atly | t, | t, |atle|atly PAGE
V) | (V) | (A)| (W) | min. | (A) (5; i (A) |(mA)|max. | max.| (A) [(mA)

NPN

BDS61 60 60 4 8 1000 (1.5 |3 1.6 15 6 2 8 |15 |6000 421
BDS61A 80 80 4 8 1000 |15 (3 16 1.5 6 2 8 |15 6000 421
BDS61B 100 |100 |4 8 1000 |15 |3 16 1.5 6 2 8 [15 6000 421
BDS61C 120 (120 |4 8 1000|115 |3 1.6 15 |6 2 8 (15 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 18 5 50 2 10 |3 12 439
BDS647 100 |80 3 8 1000 |3 3 1.8 5 50 2 10 |3 12 439
BDS649 120 |100 |3 8 1000 |3 3 1.8 5 50 1 10 |3 12 439
BDS651 140 |[120 |3 8 1000 |3 3 18 5 50 2 10 (3 12 438
BDS933 45 45 3 8 25 1 2 0.5 1 100 (1 3 |1 100 451
BDS835 60 60 3 8 25 1 2 0.5 1 100 |1 < 100 451
BDS937 100 |80 3 8 25 1 2 05 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 B 50 2 1 05 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 05 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
BDSS953 100 (100 |3 8 20 2 4 1 2 200 |- - - 475
BDS955 120 |120 (3 8 20 2 4 1 2 200 - - 475
PNP

BDS60 60 60 4 8 1000 [ 1.5 3 1.6 1.5 6 15 5 1.5 6000 415
BDS60A 80 80 4 8 1000 |15 |3 1.6 15 |6 15 5 1.5 6000 415
BDS60B 100 (100 |4 8 1000 (15 |3 16 15 |6 15 5 1.5 6000 415
BDS60C 120 120 |4 8 1000 |15 |3 16 15 |6 15 |5 1.5 6000 415
BDS78 100 |80 3 8 40 3 2 18 6 600 |1 3 2 200 433
BDS202 |60 |45 |3 (8 |40 (3 (2 (18 |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
April 1331 708
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RATINGS CHARACTERISTICS
NJJ‘;IER Veso | Veeo | le | Pur | Nee | atle :t V‘(:\En‘“ atle |atly | t,, | t, |atl|atl, | PAGE
V) [ (V) | (A)| (W) | min.| (A) (\?)E max. | (A) [(MA)|max. max.| (A) |(mA)

PNP

BDS648 100 |80 3 8 1000 |3 3 1.8 5 50 2 10 3 12 445
BDS650 |120 |100 |3 8 1000 |3 3 1.8 5 50 2 10 3 12 | 445
BDS852 |[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 05 1 100 (06 |24 |1 100 |457
BDSS38 (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 05 1 100 |06 24 1 100 457
BDS944 |22 22 3 8 50 2 1 05 2 200 - - 469
BDS946 |32 32 3 8 50 2 1 05 2 200 - - 469
BDS948 |45 45 3 8 40 2 1 05 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 atf=1 kHz; B = 200 Hz)

RATINGS CHARACTERISTICS
NIII;F;EEFI Veso | Veeo | ke | Pix hee atle va ' \:;:: i atl/lg h:;) ERGE
(V) | (V) [(mA) [(mW)| min. | max. | (MA) (G; ) (mA) (MHz

NPN

BC849 30 30 100 |250 B0O (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 BOO |2 5 0.25 10/0.5 300 293
BCF81 50 45 100 (250 (420 (800 |2 5 0.25 10/0.5 300 305
PMBT5088 |35 30 50 250 |[350 1 5 05 10/1 200 1241
PNP

BC859 30 30 100 |250 125 8OO |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/S0T89°/S0T2234

RATINGS CHARACTERISTICS
Nl-.'l-HYd:iFl Veso | Veeo | e (:“;u'n hee atle | atVg. Vr;.;;. atl /g t;;: FAGE
W) | ) |ma) min. [max. | ma)| ) | TOX | may | M

NPN

BF620* 300 50 1000 | 50 25 20 0.6 b 3015 60 505
BF622* 250 |250 |50 1000 | 50 25 20 0.6 30/5 60 505
BF720A 300 50 1500 | 50 25 20 0.6 30/5 60 515
BF722A 250 |250 |50 1500 | 50 25 20 0.6 30/5 60 515
BF820 300 |- 50 310 |50 25 20 0.6 30/5 60 535
BF822 250 |250 (50 310 |50 25 20 0.6 30/5 60 535
BSP19A 400 |350 (1000 |[1500 |40 10 20 1.3 50/4 70 899
BSP20A 300 |[250 |1000 (1500 |40 10 20 1.3 50/4 70 899
BSR19 160 | 140 |600 |350 (60 250 |10 5 0.25 50/5 100 1007
BSR19A 180 |160 |600 |360 |80 250 |10 5 0.2 50/5 100 1007
BST39° 400 |350 |1000 |1000 |40 160 |20 10 0.5 50/4 70 1063
BST40" 300 |250 (1000|1000 |40 160 |20 10 0.5 50/4 70 1063
PMBT5551 (180 |160 |600 |250 |80 250 |10 5 0.2 50/5 100 1249
PMBTA42 300 |[300 |500 |250 |40 - 30 10 0.5 20/2 50 1259
PMBTA43 200 |200 |(500 |250 |40 30 10 0.5 2072 50 1259
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HIGH-VOLTAGE TRANSISTORS in SOT23/S0T89*/S0T223A

RATINGS CHARACTERISTICS
NJI\T{EER Veso | Veso | ke (:‘;‘,:,) hre atl. | atv, ‘:;;;‘ at I/ t;; PAGE
V) | (V) |(mA) min. [max. |(MA)| (V) | ToF | (mA) |

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 08 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 20 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 05 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 20 50/5 15 1059
PMBT5401 |160 |[150 |[500 |250 |60 240 |10 5 0.5 50/5 100 1245
PMBTAS2 (300 (300 |500 |250 (40 = 10 10 0.5 20/2 50 1267
PMBTAS3 (200 |200 |500 (250 (40 - 10 10 05 2072 50 1267
Notes

*  Typesin SOT89 package.

** Typesin SOT143 package.
A Typesin SOT223 package.

FIELD-EFFECT TRANSISTORS in SOT23/S0T89*/SOT143*'/S0T223A

RATINGS CHARACTERISTICS
TYPE . I -
nupEn | s | Veuo| o | P | o | h) | | o | 0D | | PO
max. | min. | max. max. min. | max. | max.

BF510 20 30 250 |10 0.7 3 0.8 25 0.4 487
BF511 20 - 30 250 10 2.5 7 15 4 0.4 487
BF512 20 30 250 |10 6 12 22 6 0.4 487
BF513 20 30 250 (10 10 18 3 7 0.4 - 487
BF989"* 20 20 200 |50 2 20 27 9.5 0.025 551
BF990A** 18 30 200 |25 - - 13 17 0.025 555
BF991** 20 20 200 |50 4 25 25 10 0.020 559
BFg992** 20 - 40 200 |25 - - 1.3 20 0.04 563
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RATINGS CHARACTERISTICS
I
NOMBER | oo | Varo| o | P | e | R | e | el | b | pace
V) V) | (mA) | (mW) max. | min. | max. max. min. | max. max.

BF994S** |20 - 50 300 |50 4 20 25 15 0.025 569
BF996S™ |20 - 30 300 |50 4 20 25 15 0.025 573
BF997"" 20 - 30 300 (10 2 20 25 15 0.025 577
BF998"* 12 - 30 200 |50 2 18 25 21 581
BFR30 25 25 10 250 |02 4 10 5 1 1.5 0.5 757
BFR31 25 - - 1 5 25 1.5 1.5 0.5 757
BFR101A*" |30 30 10 200 |5 0.2 15 1.0 1.2 815
BFR101B*" (30 30 10 200 |5 1 5 25 25 815
BFR200** |30 30 20 250 |.003 02 35 - 1.3 823
BFT46 25 25 10 250 (0.2 0.2 15 1.2 1.0 1.5 05 861
BSD22™* 20 50 230 |1 20 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 - 837
BSP109A 90 20 450 |[1500 - - - 917
BSP110A 80 20 325 |1500 | 100 0.001 - 75 6 - 941
BSP120A |200 |20 250 (1500 | 100 - 0.001 - 125 10 945
BSP121A 200 20 350 1500 | 100 - 0.001 - 200 10 949
BSP126A 250 (20 350 (1500 (100 - 0.001 - 200 15 955
BSP205a |60 20 275 | 1500 | 100 - 0.001 - 60 10 961
BSP206A 60 20 350 |1500 | 100 - 0.001 - 100 12 - 965
BSP220A 200 |20 225 |1500 | 100 - 0.001 - 100 15 - 969
BSP225A 250 20 225 1500 | 100 0.001 100 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
BSSB4 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 8OT223 package.
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RATINGS CHARACTERISTICS
TYPE . ~lgss loss Vs | 1Yl C. v,
NMBER | || o | 8 LW | 6 | |
ax. | min. | max. max. min. | max. max.

BSS192* 200 20 150 1000 | 100 - 0.06 - 60 15 1053
BST80* 80 20 500 1000 | 100 - 0.01 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 3.5 200 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
PMBF4351 |40 40 - 250 1 50 150 10 - 35 1195
PMBF4392 |40 40 250 1 25 75 5 35 1195
PMBF4393 |40 40 250 1 5 30 3 3.5 1195
PMBFJ108 |25 25 - 250 3 80 15 1199
PMBFJ109 |25 25 250 3 40 - 15 1199
PMBFJ110 |25 |25 250 |3 10 E 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 35 4 4 1211
PMBFJ177 |30 30 300 1 15 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 '} f
NUMBER | VYeso | Yeeo | e P i atl. | atVg ng;;t at |/l WL PAGE
(V) (V) (I'I'IA) (mW) min. max. (mA) (V) (v) '(I'I"IA) (MHZ
PNP
BCV62 30 30 100 | 250 100 BOO |2 0.65 100/5 150 339
BCV64 30 30 100 | 250 100 900 |2 0.3 100/0.5 200 347
NPN
BCV6E1 30 30 100 | 250 110 800 0.6 100/5 300 335
BCV63 30 30 100 |250 [100 900 |2 0.65 100/5 200 343
NPN/PNP
Boves [30 [30 [1o0 [250 [75 800 |2 [5 o3 [1005 100 | 3s1
TRIGGER DEVICES
RATINGS CHARACTERISTICS
Tvog  |ENVELORE Va; ( Iy ) . 3 PAGE
(v mA
max. max. (1A) (1A)
BRY61 SQOT23 70 175 51 30/50 881
BRY62 SOT143 70 175 887
DIODES in SOT23/SOD80*/SOT143*
| RraTiNGS CHARACTERISTICS
TYPE t c
NUMBER DESCR'PT'ON VFl |F mar'x Vr at |F m;x PAGE
(V) | (MA) ' V) (mA) ;
(ns) (pF)
BA423L" band switch 20 50 - 0.8 50 25 89
BAGB2* band switch 35 100 - 1 100 15 91
BAB83* band switch 35 100 1 100 |15 g1
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 1 100 |2 115
BAS32L* high-speed switch 75 200 1 100 123
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RATINGS CHARACTERISTICS
NJ:&ETEFI DESCRIPTION vo | o mt;x. v, atl, m‘;& | pace
(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 |25 131
BAS85" Schottky barrier 30 200 |5 08 100 |10 135
BAS86 Schottky barrier 50 200 |4 09 100 139
BAT17 Schottky barrier 4 30 - 0.6 10 1 143
BAT18 band switch 35 100 1.2 100 1 147
BATS54 Schottky barrier 30 200 |5 1 100 |10 151
BAT54A,C;S Schottky barrier 30 200 |5 i 100 |10 155
BAT74" Schottky barrier double diode 30 200 1 100 |10 157
BAV23** two diodes 200 |200 (50 25 200 |25 161
BAV70 common cathode double diode 70 250 |6 1.25 150 |15 163
BAV74 two diodes 50 250 |4 1 100 |2 167
BAVSQ 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 1.25 200 |5 175
BAVi02* general purpose 150 |250 |50 1.25 200 |5 175
BAV103* general purpose 200 (250 |50 1.25 200 |5 175
BAV105* ultra high speed 60 300 |6 1.25 500 |25 183
BAWS6 common anode double diode 70 250 |6 1.25 150 |2 191
PMBDS14 high speed switch 70 200 (15 1 10 4 1179
PMBDB050 high speed switch 70 200 |15 11 100 |25 1183
PMBD7000 two diodes in series 100 (200 |15 1.1 100 (1.5 1187
PMLL4148" general purpose 75 200 (4 1 10 4 1273
PMLL4150" general purpose 50 300 |6 1 200 |25 1277
PMLL4151* general purpose 50 200 |2 1 50 2 1277
PMLL4153" general purpose 50 200 |2 0.88 20 2 1277
PMLL4446" general purpose 75 200 |4 1 20 4 1273
PMLL4448° general purpose 70 200 |4 1 100 |4 1273

Notes

*  Typesin SODB0 package.

** Typesin SOT143 package.
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VARIABLE CAPACITANCE DIODES

= RATINGS CHARACTERISTICS
PE
NUMBER ENVELOPE Va I C, atV, Cd ratio atV o PAGE
(V) | (mA) (pF) (V) | (f=1MHz) R (©2)
BB215 SOD80 30 |20 [18-22 28 |[typ.83 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 0.5/28 max. 1 199
BB241 S0D80 32 |20 |25-30 28 [min. 21 0.5/28 max. 2 201
BB249 S0D80 30 |20 |4-5 28 |[8-10 1/28 max. 0.6 | 203
BB804 SOT23 18 |50 |42-475 2 165-175 |2/8 typ. 0.2 207
BBY31 SOT23 28 |20 |16-2 28 |typ.9.7 1/28 max. 1.2 | 209
BBY39 SOT23 30 |20 |[1-2 28 |min.7.6 1/28 max. 0.75 | 213
BBY40 SOT23 28 |20 |38-48 28 [g-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 | - VELOPE | VOLTAGE | VOLTAGE " ; Ve PAGE
NUMBER RANGE | TOLERANCE | "t ‘Z"A* AN | may atl;
m m mA . mA
BZD27 SOD87 7510510 |5 2300 |- 5 12 200 1125
BZV49 SOTR9 241075 |5 1000 |[note1 250 |1 50 1131
BZVS5 SOD80 241075 |2.3,5 500 . 250 |09 10 1141
BZVE0 SOD80 5.89 t06.51 |- 400 50 - - . 1155
BZV81 SOD80 58910651 |- 400 50 . - s 1155
BZX84 SOT23 241075 |25 350 250 |250 |09 10 1161
PMLL52258B | SOD80 30t075 |5 500 . 250 |11 200 1281
to
PMLL5267B
Note
1. gy limited by Paey 1o
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TRANSIENT SUPPRESSION DIODES

CHARACTERISTICS
P
TYPE NUMBER ENVELOPE A Vieun T Pl PAGE
v) V) (A) (W)
82027 S0D87 6210430 |113to707 | '3310021 1150 1125
note 1 note 1
Note
1. Pulse according to IEC60-2, section 6: 10/1000 us exponential; T = 25 °C prior to the pulse.
RECTIFIER DIODES
e~ RATINGS CHARACTERISTICS
NUMBER ENVELOPE leiavy Vaam Vi lenm lesu t. Ve atle PAGE
(A) V) V) (A) (A) (ns) (V) (A)
BYD17D SOD87 15 200° 200 55 20 - 1.05 1 1107
BYD17G SODB7 1.5 400° 400 55 20 - 1.05 1 1107
BYD17J sS0D87 1.5 600" 600 55 20 - 1.05 1 1107
BYD17K SQD87 15 800° 800 55 20 - 1.05 1 1107
BYD17M sS0Ds87 1.5 1000” 1000 55 20 = 1.05 1 1107
BYD37D s0D87 1.5 200 200 12 20 250 1.3 1 1115
BYD37G sS0D87 1.5 400 400 12 20 250 1.3 1 1115
BYD37J SODB7 1.5 600 600 12 20 250 1.3 1 1115
BYD37K S0D87 1.5 800 800 12 20 300 13 1 1115
BYD37M S0D87 1.5 1000 1000 12 20 300 1.3 1 1115
BYD77A S0D87 2.0 50 50 15 25 25 0.95 1 1121
BYD778B sS0OD87 20 100 100 15 25 25 0.95 1 1121
BYD77C S0D87 2.0 150 150 15 25 25 0.95 1 1121
BYD77D S0OD87 20 200 200 15 25 25 0.95 1 n21
BYD77E S0OD87 1.85 250 250 13 25 50 1.05 1 1121
BYD77F SQOD87 1.85 300 300 13 25 50 1.05 1 1121
BYD77G sSOoDe7 1.85 400 400 13 25 50 1.05 1 1121
Note
VRWM'
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TEMPERATURE SENSORS

TEMPERATURE | RESISTANCER at T,
TYPE NUMBER RANGE () SENSOROURRENT | oaGE
: (mA)
C note 1
KTY85-110 4010125 1000 = 1% 173
KTY85-120 4010125 1000 + 2% 1173
KTY85-150 4010125 1000 + 5% 1173
Note
1. Typ=25°C
April 1991 718
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status Product specification

date of Issus |April 1991

BFG198
NPN 7 GHz wideband transistor

DESCRIPTION MECHANICAL DATA PINNING
NPN planar epitaxial transistor in a SOT223. ~_PIN | DESCRIPTION
plastic SOT223 envelope, intended 1 emitter
for wideband amplifier applications. 2 base
The device features a high gain, and 3 emitter o
excellent output voltage capabilities. 4 collector =]
QUICK REFERENCE DATA
|SYMBOL | PARAMETER |  CONDITIONS | MIN. | TYP. | MAX. | UNIT |
| Vo | collector-base voitage | open emitter [ - - | 20 v
Vceo | collector-emitter voltage _’Topen base I = - 10 |V
{ Ic | collector current (DC) [ ) - [ - 100 mA
Piot total power dissipation Tease= 135°C - [ - 1 W
l | note 1 | | i i
| Ti | junction temperature : b - - | 175 °c |
| hee ‘ DC current gain lc = 50 mA; 40 - | -
| Vece=5V ‘.
fr ‘ transition frequency f = 1000 MHz; | - 8.0 | - ‘ GHz
Ic = 50 mA;
| Veg=8V; \ \
. ; Tamb = 25 °C ‘ | ]
T
[ Gum ‘Fnaximum power gain f = 500 MHz; - 18 | - |oB
Ic = 50 mA; ‘ ‘
| - | Vce=8V | 1
Gum | maximum power gain ’ f = 800 MHz; - 15 } - dB
| Ic = 50 mA,;
‘ | | Voe =8V |
‘ Vo ‘ output voltage | dim =—-60dB; - 700 ‘ - mV
| Ic =70 mA;
Vee=8V;
R.=75Q;
J | fipeq.n = 793.25 MHz ,
Note

1. Tease temperature measured on soldering point of collector tab.
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NPN 7 GHz wideband transistor BFG198
ORDERING AND PACKAGE INFORMATION
S I 7 S

| PACKING PACKING

TYPENOMBER | COPE | wemWoD | quawmmy |
| BFG198 S0T223 ~ |buk [ s00 ]
[ BFG198_ | 801223 - ‘-;?mr:zreeL N T@ ]
LIMITING VALUES

Limiting values in accordance with the Absolute Maximum System (IEC 134)
symeoL| PARAMETER | CONDITIONS | MIN. | MAX. | UNIT |
(Voo [colectorbasevaage __  fopenemiter | - | a0 [v |

Vceo ;icoillecEemEerEItage - open base - 10 Tv |
[ Vero i emitter-base voltage - | open collector | 25 |v.
| 1c | collector current (DC) S _ 100 [mA |
hjtm _| total power dissipation 7= Tease =135 °C 1 lﬂ [
'_Tslg __| storage temperature range I -65 ‘L +150 | °C |
[Ty | junction tenﬁerage_ - B | 175 C
THERMAL RESISTANCE
N - S R —
[ Rthjc - | from junction to case I 40 K/W -
April 1991 722
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CHARACTERISTICS

T; = 25 °C unless otherwise specified

[SYMBOL| ~ PARAMETER ] conDimioNs [ MIN. | TYP. [ MAX. | UNIT
lceo collector cut-off current [ 1g=0; - - 100 nA
| . Vea =10V - -
hre | DC current gain Ic = 50 mA; 40 . -

- | - Vee=5V |
fr | transition frequency f = 1000 MHz; - 8.0 - GHz

| \ | g =50 mA;

Vce=8V; ‘
| | - Tamb = 25°C N
‘ Bis | collector capacitance f=1 MHz; = 1.5 - pF
la=ia=0;
I - | Ve = 8V
Ce | emitter capacitance [ 1=1MHz - 4.0 - pF

| \ [le=ic=0; |
. ‘ | Vgg=05V 1

’ Cre | feedback capacitance ['f=1MHz - 08 | - pF

| ‘ le=0;

. ! | Vce=8V

| Gum maximum power gain [ f =500 MHz; < 18 - dB

Tamb = 25 °C;
‘ Ic = 50 mA;
| | Vce=8V |
[ Gum [ maximum power gain ' f = 800 MHz; - 15 = dB
l Tamb = 25°C;
\ Ic = 50 mA,;

\ \ Veg =8V | ]
Vo | output voitage | note 1 ‘l - 750 | - mv_
Vo | output voltage | note 2 R 700 | - |mv
Notes

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

2. dim = —60 dB (DIN 45004B); Tamb = 25 °C; Ic = 70 mA;
Vce = 8 V; Ry = 75 Q; V, = Vp at dim = -60 dB;
Vq = Vo —6 dB: fp = 795.25 MHZ;
V= Vi, -6 dB; f5 = 803.25 MHz; f, = 805.25 MHz;
measured at fip.q-r) = 793.25 MHz
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NPN 7 GHz wideband transistor BFG198
(- =c5 o
VBg _Y_ _l ) » "|L-‘. ”r
=cC3 ! _ b3 2 ) - =
R 0 {P»—wawv‘“qi— G

- R

. Ct 1y L2 T

input 777777 "

a2

J_' |
[

c2 1 i

| —— I‘_,, MCA426-1

Fig.1 Intermodulation and second harmonic test circuit.

List of components:

R1 = 10 kQ metal film resistor (cat. no. 2322 180 73103)
R2 = 220 Q metal film resistor (cat. no. 2322 180 73221)
R3 = R4 = 30 Q metal film resistor (cat. no. 2322 180 73309)
C2 = C4 = C6 = C7 = 10 nF ceramic multilayer capacitor (cat. no. 2222 590 08627)
C1 = 1.2 pF ceramic multilayer capacitor (cat. no. 2222 851 12128)
C3 = 2.2 pF ceramic multilayer capacitor (cat. no. 2222 851 12128)
C5 = 10 nF miniature ceramic plate capacitor (cat. no. 2222 629 08103)
C8 = 1.5 pF ceramic multilayer capacitor (cat. no. 2222 851 12158)

L1 = 1.5 turn Cu wire (0.4 mm), internal diameter 3 mm, winding pitch 1 mm

L2 = 75 Q microstripline (L=22 mm;W=25mm)
L3 = 30 mm Cu wire (0.4 mm; L = 24 nH)

L4 =4 mm Cu wire (0.4 mm; L = 3.6 nH)

L5 = 75 Q microstripline (L=19 mm; W = 2.5 mm)
L6 = 5 uH Ferroxcube choke (cat. no. 3122 108 20153)

The circuit has been built on a double Cu clad printed circuit board with PTFE dielectric (er = 2.2); thickness 1/16 inch:
thickness of copper-sheet 2 x 35 um; see Fig.1.
The components L1, R2, L3, C5 and L4 are mounted on the underside of the PCB.
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NPN 7 GHz wideband transistor BFG198
0 MCA406 0 MCA405
Gum N Piot |1
(dB) X ) \
0.
30 \X ’ \
N
N 0.5
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\
| 0.4
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| 0.2
sl L | 5
10 102 103 104 20 60 100 140 180

f (MHz)

Fig.2 Maximum unilateral power gain;
Vee = 8 V; Ig = 50 mA; Tamb = 25 °C; typical

Te (°0)

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

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

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

Product specification

NPN 7 GHz wideband transistor

BFG198

ERR
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Fig.6 DC current gain as a function of collector
current; Vce = 5V, T, = 25 °C: typical values.
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Fig.7 Intermodulation distortion:
Vece=8V:Vo=750mV: fipsq-n = 443.25 MHz;
Tamb = 25 °C; typical values
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Fig.8 Intermodulation distortion: Vce=8V:
Vo =700 mV; fip,q.n = 793.25 MHz;
Tamb = 25 °C; typical vaiues.
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Fig.9 Intermodulation distortion; Vcg = 8 V:
Vo = 50 dBmV; f;p.q) =450 MHz; Tamp = 25 °C;
typical values.
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Philips Components Product specification

NPN 7 GHz wideband transistor BFG198
o T T 1T 1] 1]
(591_40' l } /A/ J ‘[ |
1T / |
T 1T 7T T |

40 60 80

Fig.11 Input reflection coefficient S11; Ve =8 V; le = 50 mA; Tampb = 25 °C; typical values.
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Philips Components

Product specification

NPN 7 GHz wideband transistor

BFG198

Fig.12 Forward transmission coefficient S21:Vcg = 8 V: I = 50 mA; Tamb = 25 °C; typical values.

135°

180° 02 0.16 0.12 0.08 0.04

90°
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—45°

WCBOS52
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Fig.13 Reverse transmission coefficient $12: Ve = 8V, Ic = 50 mA; Tamb = 25 °C; typical values.
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Philips Components Product specification

NPN 7 GHz wideband transistor BFG198

Fig.14 Output reflection coefficient S$22: Vee =8 V; g =50 mA; Tamp = 25 °C; typical values.
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fication
Philips Components Product specifica

NPN 7 GHz wideband transistor BFG198

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

lc f [ | Gym (dB
s \ ) s11 | 21 | s12 s22 um(dB) |
40 0.79/- 253 12.7/165.9 0.02/75.7 0.97/- 111 383 |
100 0.77/- 57.4 12.1/146.9 0.04/62.4 0.87/- 25.4 317
200 0.74/-100.7 9.0/125.7 0.06/46.1 0.69/- 412 253
I | 500 ‘ 0.70/-162.7 46/ 927 |  008/326 0.44/- 60.4 170 |
5 | 800 0.70/ 168.5 2.9/ 75.6 0.08/34.3 0.35/- 73.9 127
1000 069/ 1540 | 2.4/ 659 0.08/41.3 0.34/- 826 10.8
1200 0.68/ 1414 | 19/ 575 |  0.08/50.5 0.33/- 93.4 8.9 ‘
1500 0.67/ 124.7 1.5/ 48.5 0.09/61.3 | 0.32/-111.5 6.7
2000 064/1000 | 1.1/ 343 0.41/763 | 032-144.0 32 |
40 0.61/- 38.7 24.8/159.3 0.02/72.6 0.93/- 17.4 387
| 100 | o62- 813 187/1385 |  0.04/57.9 ‘ 0.74/- 399 31.0
200 0.63/-127.1 13.1/115.7 0.05/45.3 0.53/- 56.9 259
| 500 0.64/ 174.8 6.0/ 88.8 006/444 | 032/ 72.4 18.3
10 800 0.63/ 159.5 3.7/ 74.8 0.07/549 | 022--916 | 139 |
1000 0.64/ 148.2 3.0/ 665 0.08/58.2 0.20/-103.6 11.9
1200 0.63/ 136.6 25/ 598 |  010/639 | 019/-1148 ‘ 102 ‘
1500 0.62/ 121.5 19/ 51.4 0.12/67.9 0.20/-135 1 8.0
| 2000 0.62/ 99.8 1.4/ 393 | 0.17/73.3 | 0.22/-167.3 ‘ 5.1 |
40 0.36/- 83.2 44.8/148.9 0.01/69.2 0.82/- 33.1 384
100 0.49/-131.0 29.7/123.0 0.02/52.4 ‘ 055- 624 | 322
200 0.56/-159.8 17.3/1044 |  003/556 0.33/- 86.9 26.9
500 0.58/ 169.9 7.3/ 84.9 0.05/68.7 | 0.18/-124.2 19.2
30 800 | 060/ 152.0 46/ 73.7 008711 |  0.15/-147.1 152 |
1000 059/ 1420 | 36/ 67.0 0.09/71.1 0.15/-160.5 13.1
1200 0.59/ 132.6 3.0/ 61.8 0.12/72.1 0.15/-174.7 11.4
1500 0.59/ 119.1 2.4/ 542 0.15/72.3 0.18/-170.8 ‘ 94 J
2000 0.59/ 98.3 1.6/ 44.2 0.20/71.1 0.22/ 1483 6.4
40 0.33/-117.0 53.4/143.7 0.01/73.3 | 076/~ 397 | 388
100 0.49/-147.8 32.6/117.1 0.02/65.0 0.46/- 746 325
200 0.56/-169.3 18.2/101.0 0.03/66.7 [ 0.28/-102.7 272 |
500 0.58/ 166.0 7.5/ 83.9 0.05/72.8 0.17/-141.6 19.4
50 800 0.59/ 149.8 47/ 732 0.08/73.2 0.16/-164.9 15.4
1000 0.59/ 140.1 37/ 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/-173.4 116
1500 0.58/ 117.9 2.4/ 545 0.15/71.8 0.20/ 161.2 97
2000 0.58/ 97.8 17/ 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/- 44.7 388
100 0.50/-156.7 33.7/114.7 0.02/64.8 0.42/- 79.1 327
200 0.56/-173.5 18.4/ 99.3 0.03/67.8 0.26/-108.5 272
500 0.58/ 164.4 7.6/ 82.9 0.05/75.5 0.18/-150.7 19.5
70 800 0.59/ 148.8 47/ 727 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 059/ 97.7 1.7/ 451 0.20/70.6 0.26/ 135.2 6.7
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NPN 1 GHz WIDEBAND TRANSISTOR

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

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

gain. It is primarily intended for:

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

— Qutput and driver stages of wideband amplifiers.

QUICK REFERENCE DATA

Collector-base voltage (open emitter; peak value) VeeoMm max. 40 V
Collector-emitter voltage (open base) VcED max. 256 V
Collector current (peak value; f > 1 MHz) Icm max. 300 mA
Total power dissipation up to T ymp = 25 °C Ptot max. 1 W
Junction temperature Tj max. 175 ©C
Transition frequency at f = 500 MHz

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

lc=10mA;Veg=15V Cre typ. 1.9 pF
MECHANICAL DATA Marking code
S0T89 BFQ17 = FA

See also Soldering recommendations.
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BFQ17

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter; peak value) VceOM
Collector emitter voltage (Rgg < 50 £2; peak value) VCERM
Collector-emitter voltage (open base) VcED
Emitter-base voltage (open collector) VEBO
Collector current (DC) e
Collector current (peak value; f > 1 MHz) lem

Total power dissipation up to Tamp = 25 °C
mounted on a ceramic substrate

area = 2.5 cm?; thickness = 0.7 mm Piot
Storage temperature range Tstg
Junction temperature TJ

THERMAL RESISTANCE
From junction to collector tab Rih j-tab

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

"lg=10mA.

max.

40 Vv
40 v*
25 V*

150 mA
300 mA

1w

-65 to + 1560 °C

max,

175 °C

30 K/W

125 K/W
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NPN 1 GHz wideband transistor BFQ17

CHARACTERISTICS
Tj=25 OC unless otherwise specified

Collector cut-off current

lgE=0;Vgg=20V;Tj= 150 °C leBO max. 20 pA
Saturation volitage

lg= 100 mA; Ig = 10 mA VeEsat max. 0.5 V
DC current gain

lc=50mA;Vcg=5V hep min. 25

lc=150mA; Veg=5V hgp min, 25
Transition frequency at f = 500 MHz"

Ilc=150mA; Ve =15V fr typ. 1.2 GHz
Collector capacitance at f = 1 MHz

lg=1eg=0;Vgg=15V Ce max. 4 pF
Feedback capacitance at f = 1 MHz

Ic=10mA; Vg =15V, Tgmp =25 oc Cre typ. 1.9 pF
Maximum unilateral power gain (S5 assumed to be zero)

152117

Gum = 10108 s T — I8

lc=60mA;Vce=15ViTamp = 25 0C

f =200 MHz Gyum typ. 16 dB

f = 800 MHz Gum typ. 6.5 dB

* Measured under pulse conditions.
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BFQ17
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typical values.
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NPN 1 GHz wideband transistor BFQ1 7
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J L BFQ18A

NPN 3 GHz WIDEBAND TRANSISTOR

NPN transistor in a plastic SOT89 envelope intended for application in thick and thin-film circuits.
It is primarily intended for MATV purposes.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) Vego max. 26V
Collector-emitter voltage (open base) VcEO max. 5V
Collector current (DC) Ic max. 150 mA
Total power dissipation up to Tamp = 25 °C Piot max. 1T W
Junction temperature Tj max. 175 ©C
Transition frequency at f = 500 MHz

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

Ic=0;Vgg=10V Cre typ. 1.2 pF

Intermodulation distortion
Ic=80mA;Vcg= 10V;R_.=75Q

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

See also soldering recommendations. BFQ18A=FF
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BFQ18A

RATINGS

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

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

Collector current (DC)

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

Storage temperature range

Junction temperature

THERMAL RESISTANCE
From junction to collector tab

From junction to ambient in free air (note 1)

CHARACTERISTICS

Tamb = 25 °C unless otherwise specified

DC current gain (note 2)
Ic= 50mA; Veg=10V
lc =100 mA; VCE =10V

Transition frequency at f = 500 MHz (note 2)
Ic= 50mA; Ve = 0V
Ic=100mA; Vg = 10V

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

Emitter capacitance at f = 1 MHz
lg=1=0;Vgg =05V

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

Notes

VeBo
Vceo
VEBO
Ic
Piot
T

=

stg
J

Rth j-tab
Rth j-a

max.
max.
max.
max.
—65 to +

min,
min.

typ.
typ.

typ.

typ.

typ.

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

2. Measured under pulse conditions.
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NPN 3 GHz wideband transistor BFQ18A
Intermodulation distortion (see Fig. 1)
lc=80mA;Veg=10V;R_ =750
Vp =Vg=700mV at f, = 795.25 MHz
Vq=V,—6dB at fy = 803.25 MHz
Vp =Vo—6dB  atf, =80525MHz
Measured at f(p 4 q — r) = 793.25 MHz dim max. —60 dB
SuH 4
g f]_SnF
Y =— 0O VgB
G R
& 7279132
Fig.1 MATYV test circuit (40—860 MHz).
ﬁlfﬂ 160 — o - o 5678__‘
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Fig.2 Transition frequency as a function
of emitter current.

Fig.3 DC current gain as a function of
emitter current.
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BFQ19

NPN 5 GHz WIDEBAND TRANSISTOR

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

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

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

QUICK REFERENCE DATA

Collector-base voltage (open emitter) VeBO max. 20 V
Collector-emitter voltage (open base) Veeo max. 15 V
Collector current (DC) Ic max. 75 mA
Total power dissipation up 10 Tymp =87.59C Ptot max. 500 mW
Junction temperature T; max. 175 9C
Transition frequency at f = 500 MHz

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

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

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

See also Sol/dering recommendations.
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BFQ19

RATINGS

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

Collector-base voltage (open emitter) Veeo max. 20
Collector-emitter voltage (open base) VCEOD max. 15
Emitter-base voltage (open collector) VEBO max. 33
Collector current (DC) Ic max. 75
Collector current (peak value); f > 1 MHz Icm max. 150

Total power dissipation up to Ty = 87.5 °C
mounted on a ceramic substrate

area = 2.5 cm?; thickness = 0.7 mm Piot max. 500
Storage temperature Tstg —65 to + 150
Junction temperature T max. 175

THERMAL RESISTANCE
From junction to collector tab Rthj-tab = 40

From junction to ambient in free air
mounted on a ceramic substrate
area = 2.5 cm?; thickness = 0.7 mm Rthj-a = 125

Vv
Vv
\
mA
mA

mwW
oC
oC

K/W

742 April 1991




NPN 5 GHz wideband transistor

BFQ19

CHARACTERISTICS

Tj=25 OC unless otherwise specified

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

DC current gain (see note)
Ic=50mA; Ve =10V

|C=75 ITIA,'VCE =10V

Transition frequency at f = 500 MHz (see note)
Ic=50mA; Veg =10V

lc=75mA;Veg=10V

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

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

Feedback capacitance at f = 1 MHz
Ig=10mA; VCE=10V;Tgmp =25 oc

Noise figure at optimum source impedance
Ic=50mA; Vog = 10 V; f = 500 MHz;
Tamb =25 °C

Maximum unilateral power gain (S12 assumed to be zero)

ISo11?
(1= 18111301 — 1S221?)
Ic =50 mA; Vog = 10 V; Tamp = 25 9C
f=200 MHz
f = 500 MHz
f =800 MHz

GUM =10 log

Note: measured under pulse conditions.

Icso

Gum

Gum

max.

min.

typ.

min.

typ.

typ.

min,

typ.

typ.

typ.

typ.

typ.

typ.

typ.

100

25
50

25
52

4.0
5.0

44
5.5
1.6
5.0

1.3

3.3

18.5
115
7.5

nA

GHz
GHz

GHz
GHz
pF

pF

pF

dB

dB
dB
dB
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BFQ19
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function of base-emitter voltage.
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NPN 5 GHz wideband transistor BFQ1 9
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Fig.3 Collector capacitance as a Fig.4 Transition frequency as a
function of collector-base voltage. function of collector current.
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BFQ67

N-P-N 7.5 GHz WIDEBAND TRANSISTOR

N-P-N transistor in a plastic SOT-23 envelope. It is designed for wideband application in the GHz range,
such as satellite TV systems (SATV) and repeater amplifiers in fibre-optical systems. The device features
a very high transition frequency and a very low noise figure up to high frequencies.

QUICK REFERENCE DATA

Collector-base voltage, open emitter VeBo max. 20V
Collector-emitter voltage, open base VcEo max. 10 V
Collector current (d.c.) I} max. 50 mA
Total power dissipation up to Tgmp =25 °C Piot max. 300 mW
Junction temperature Tj max. 150 °C
D.C. current gain

lc=15mA;Veg=5V heg typ. 100
Transition frequency at f = 500 MHz

Ilc=15mA;Vgg=8V fr typ. 7,5 GHz
Maximum unilateral power gain at f =2 GHz

Ic=15mA;Vcg=8V Gum typ. 8,0 dB
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-23. Marking code
Pinning BFQ67 = V2p
2 et T
g = collttetctor 0.150 - i

0.75 <080 —1[0.95

o0 //\
/|

|
c |
| e | [
1 e
: 3 o1 ] i 1
g max : 16 25
MBB012 e ] \ | 1.2 max
i . 4..,#"' 10° ‘
f L mE
3
1.1 # 0 \ | &
e max T 30° D-‘:“B-DJ - ﬂnﬂ 72968851

TOP VIEW

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

RATINGS

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

Collector-base voitage (open emitter) Vceo max. 20 V
Collector-emitter voltage (open base) VcEo max. 10 V
Emitter-base voltage (open collector) VEBO max. 25V
Collector current (d.c.) Ic max. 50 mA
Total power dissipation up to Tgmp = 25 °C Piot max. 300 mW
Storage temperature Tstg —65 to + 160 °C
Junction temperature T| max. 150 °C

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

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

IE=0;Vcg=5V IcBo max. 50 nA
D.C. current gain

lc=15mA;Veg=5V hrg typ. 100
Transition frequency at f = 500 mHz

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

|E:ie=0,‘VCB=8V CC typ. 0,7 pF
Emitter capacitance at f = 1 MHz

Ic=ic=0;VEg=05V Ci typ. 1,3 pF
Feedback capacitance at f = 1 MHz

Ilc=0;Vcg=8V Cre typ. 0,5 pF
Maximum unilateral power gain (s12 assumed to be zero)

5 2
Gum = 10log — L1 L
[1-Is11/%] 11—522 “]

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

Ic = SmA;VCce=8V F typ. 25 dB

Ic=15mA;VCcg=8V F typ. 3.0 dB
Noise figure at f = 800 MHz; Zg = optimum; T 4mp = 25 ©C

I = 5mA.‘VCE =8V F typ 0.8 dB

lc=15mA; Vcg=8V F typ. 1.5 dB

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

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

f

nIFA MHz 1 521
40 | 093/ -95° 7.07/174,6°
100 | 090/ —22,8° 6.96/163,50
200 | 084/ —42,1° 6,35/150,40
2 500 | 0,61/ —90,7° 4.40/117,2°
800 | 0,55/—118,00 3.24/102,6°
1000 0,54/—135,69 2,76, 93,50
2000 | 0,47/ 177,3° 157/ 64,5°
40 | 084/ —149° | 1547/1705°
100 | 078/ —36,1° | 14,35/154,8°
200 | 068/ —633° | 11,97/137,7°
5 500 | 0,45/—119,80 6.74/106,10
800 | 042/—143,59 4,55/ 94,70
1000 | 0,43/—1554° 3,80/ 87,49
2000 | 0,35/ 169,20 2,04/ 63,5°
40 | 074/ —228° | 2566/165,8°
100 | 065/ —51,20 | 22,19/145,50
200 | 053/ -852° | 16,35/126,4°
10 500 | 0,38/—144,40 8,01/ 99,50
800 | 0,36/—161,9° 5,29/ 90,00
1000 | 0,38/ 169,99 4,27/ 84,00
2000 | 0,30/ 160,00 2.29/ 62,89
40 | 067/ —283° | 32,67/162,1°
100 | 057/ —62,8° | 26,66/139,6°
200 | 046/ —99,5° | 18,35/120,6°
15 500 | 0,36/—154,89 8.49/ 96,8°
800 | 034/ 169,3° 555/ 88,40
1000 | 0,36/ 176,8° 447/ 82,5°
2000 | 0,29/ 155,7° 2,37/ 62,3°
40 | 063/ -325° | 37,50/159,4°
100 | 052/ —70,8° | 29,23/1355°
200 | 042/—1088° | 19,22/117,40°
20 500 | 0,35/—162,00 8,69/ 95,00
800 | 0,33/—175,1° 5,62/ 86,9°
1000 | 0,36/-178,7° 4,57/ 81,70
2000 | 0,28/—153,5° 2.40/ 62,00

BFQ67

Gum

512 522 4B
0,01/83,20 1,00/ —45° 46,7
0,03/76,3° | 0,97/—10,4° 36,4
0,06/66,4° | 0,91/—17,9° 29,2
0,10/45,7° | 0,67/—32,6° 17,5
0,12/42,2° | 0,60/—38,2° 13,7
0,12/41,20 | 0,55/—436° 11,9
0,15/60,0° | 0,47/—653° 6,1
0,01/80,7° | 0,99/ —7,9° 445
0,03/71,1° | 0,92/-18,0° 35,4
0,05/60,6° | 0,79/—29,0° 28,5
0,08/49,7° 0,47/—40,1° | 186
0,09/53,8° 0,41/-415° | 148
0,10/56,1° 0,37/-46,7° | 131
0,18/69,4° | 034/—633° | 73
0,01/77,5° | 096/-12,1° | 430
0,03/66,8° 0,84/—26,3° 346
0,04/58,1° 0,64/—38,4° ) 28,0
0,06/58,0° | 0,33/—42,8° 19,2
0,00/64,00 | 0,30/—41,2° 15,5
0,10/66,0° 0,27/—47,0° \ 13,6
0,20/72,6° 0,27/—61,20 7.9
0,01/758° | 0,94/—14,9° [ 425
0,02/64,6° | 0,78/-31,4° | 342
0,04/58,7° | 056/—428° | 279
0,06/629° | 027/-428° | 195
009/684° | 026/~39.7° | 157
0,10/69,7° | 0,23/-463° | 139
0,21/73,4° 025/-598° | 8.2
0,01/742° | 0,93/-17,2° 42,0
0,02/634° | 0,73/-34,7° 34,0
0,03/59,7° | 0,50/—45,0° 27.8
0,06/64,9° | 0,23/—41,6° 19,6
0,09/70,79 0,24/—38,1° 15,7
0,10/71,6° | 0,21/—45,00 14,0
0,21/738° | 0,24/-589° 8,2
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BFQ67

3
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Fig. 2 Vg =8V, f=500MHz: typical values Fig. 3 VCe=8V;Igc=15mA;
Tamb = 25 OC; typical values
11 — e e W :
80 =] - | 11

Fig.4 DC current gain as a function of collector current.
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J L BFQ149

SILICON PLANAR EPITAXIAL TRANSISTOR

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

QUICK REFERENCE DATA

Collector-base voltage (open emitter) —VeBo max. 20 v
Collector-emitter voltage (open base) =VCcEO max. 15 V
Collector current (DC) —lg max. 75 mA

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

thickness = 0.7 mm Piot max. 1TW
Junction temperature T max. 150 °Cc
DC current gain
~lg=850mA; -Vcg=10V hfg min., 20
=lg=75mA; -Vcg=10V hFge min. 20
Transition frequency at f = 500 MHz
—lg=50mA; -Vce=10V fr min. 3.6 GHz
typ. 4.2 GHz
=lg=75mA; -Vcg=10V fr min. 4.0 GHz
typ. 46 GHz
Noise figure at f = 500 MHz, R =60 2
—lg=50mA; -VcE=10V; Tamp=25°C F typ. 3.75 dB
Maximum unilateral power gain at f = 500 MHz
~lg=50mA; -V =10V; Tymp=25°C Gym typ. 12 dB
MECHANICAL DATA Dimensions in mm
Fig.1 SOT89. 4.6 ; 2
ig ~ 4 _.. Marking code: FG
Pinning * g
1 = emitter
2 = base 4
3 = collector T
26
b

4,25
3,75

/s

72692308

BOTTOM VIEW
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BFQ149

RATINGS

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

Collector-base voltage (open emitter) -VcBo max. 2V
Collector-emitter voltage (open base) -VCEO max. 15V
Emitter-base voltage (open collector) —~VEBO max. 3.0V
Collector current (DC) -Ic max. 75 mA
Collector current (peak value); f > 1 MHz —~Icm max. 150 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 range Tstg —65t0 150 °C
Junction temperature Tj max. 175 °C
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Silicon planar epitaxial transistor BFQ149

THERMAL RESISTANCE

From junction to ambient mounted on a ceramic
substrate, area = 2.5 cm?, thickness = 0.7 mm Rthj-a 125 K/W

CHARACTERISTICS
Tj = 25 °C unless otherwise specified.
Collector cut off current

lIg=0,-Veg=10V Iceo max. 100 nA
DC current gain
—lg=50mA; -Vcg=10V hrg min. 20
—Ig=75mA; -Vge=10V hgg min. 20
Transition frequency at f = 500 MHz
—lg=50mA; =V =10V; Tamp =25 °C fr min. 3.6 GHz
typ. 4.2 GHz
—lg=75mA; =Veg=10V; Tamb = 25 °C fr min. 4.0 GHz
typ. 46 GHz
Collector capacitance
~Veg=10V;Ig=0;f=1MHz Ce typ. 2.0 pF
Emitter capacitance
—VEg=05V;lg=0;f=1MHz Ca typ. 4.0 pF
Feedback capacitance
—Veg=10V;Ilc=0;f=1MHz Cre typ. 1.7 pF
Noise figure at f = 500 MHz; Rg = 60 2
—Veg =10 V; =g =50 mA; Tamp = 25 °C F typ. 3.75 dB

Maximum unilateral power gain
(Sq9 assumed to be zero)

~Vgg =10 V; ~Ig =50 mA; f = 500 MHz; Tamp = 25 °C
1S9112
(1—=1S111*) (1 = 1S921%)

Gym = 10 log Gum typ. 12 dB
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BFQ149

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

lc | f S11 521 S12 S22 Gum
mA | MHz | M(X)/ANG. M(X)/ANG. M(X)/ANG. M(X)/ANG. dB
10 40 | 0.42/-56.8 18.15/153.9 0.02/71.9 0.90/—21.2 333
100 | 0.48/-115.9 12.21/1236 0.04/56.5 0.64/—44.0 25.1
200 | 0.49/-151.0 6.99/103.3 | 0.06/55.7 0.40/-53.0 18.8
500 | 0.51/-176.5 2.99/78.0 0.11/63.6 0.27/-62.6 11.1
800 & 0.52/159.3 1.98/63.7 | 0.17/66.1 0.27/-70.6 76
1000 | 0.54/149.0 1.60/55.6 0.20/66.2 0.27/-76.0 5.9
1200 | 057/137.7 1.37/50.3 0.24/66.7 0.27/-82.1 47
1500 | 0.53/129.6 1.17/40.7 0.30/63.2 0.30/-89.4 3.2
2000 | 0.56/104.4 0.96/31.2 0.41/58.9 0.31/-104.4 1.7
20 40 | 0.29/-884 24.14/148.1 0.02/70.4 0.84/—28.7 33.4
100 | 0.43/-139.9 1451/117.6 | 0.03/61.0 0.52/-54.8 255
200 | 0.46/-164.5 7.95/99.7 | 0.05/65.6 0.31/-64.8 195
500 | 0.49/170.8 3.31/77.5 0.12/70.0 0.20/-79.5 1.7
800 | 0.50/155.9 2.18/64.4 0.18/68.6 0.20/-85.6 8.2
1000 | 0.51/146.2 1.77/57.0 0.22/67.1 0.20/-91.5 6.5
1200 | 0.54/135.0 1.51/52.1 0.26/66.3 0.20/-95.1 5.3
1500 | 0.50/128.5 1.30/42.2 0.32/61.3 0.24/-100.2 3.8
2000 | 0.52/103.8 1.08/32.3 0.42/56.1 0.25/—112.2 2.3
30 40 | 0.27/-1115 27.56/144.5 | 0.02/69.9 0.79/—33.3 335
100 | 0.43/-1515 15.56/114.5 0.03/64.3 0.46/—60.8 25.8
200 | 0.46/—170.6 8.30/97.8 0.05/70.2 0.26/-71.5 19.7
500 | 0.48/1685 | 3.42/77.0 0.12/72.0 0.17/-89.8 1.9
800 | 0.49/154.4 | 2.25/64.4 0.19/69.6 0.18/—94.2 8.4
1000 | 051/1450 | 1.82/57.3 0.22/67.3 0.18/13.1 6.7
1200 | 0.53/133.0 1.56/52.4 0.27/66.1 0.17/-103.9 55
1500 | 0.49/128.0 ‘ 1.34/42.7 0.33/60.7 0.22/-106.9 4.0
2000 | 0.50/103.4 1.11/32.6 0.43/55.0 0.23/-117.2 24
50 40 | 0.29/-1340 | 30.36/140.3 0.02/68.9 0.73/-38.2 33.3
100 | 0.44/-161.4 16.10/111.3 0.03/69.8 0.40/—66.3 25.8
200  0.46/-175.9 8.44/95.8 0.05/74.5 0.22/-77.6 19.8
500 = 0.48/166.6 3.44/76.4 : 0.12/73.9 0.16/~98.7 | 120
800 = 0.49/153.2 2.27/64.0 0.19/70.2 0.17/-1016 | 84
1000 | 0.51/144.2 © 184/57.0 0.23/67.7 0.17/-107.5 6.7
1200 | 0.54/133.2 1.58/52.3 0.27/66.3 0.16/-111.6 5.5
1500 | 0.49/127.5 1.36/42.5 0.34/60.2 0.21/-112.3 4.0
2000 | 0.50/103.1 1.12/32.5 0.43/54.5 0.22/-121.6 i 25
70 40 | 0.32/-144.1 31.28/137.7 0.02/69.0 0.68/—40.8 33.0
100 | 0.46/—165.9 15.91/109.3 ‘ 0.03/72.2 0.36/—68.2 | 256
200 | 047/-178.2 | 8.24/94.5 0.05/75.9 0.20/-78.3 19.6
500 | 049/1658 | 3.35/757 0.12/74.6 0.15/-99.6 1.8
800 | 0.50/152.8 2.21/63.2 0.19/70.6 0.17/-101.9 8.2
1000 | 0.52/143.9 i 1.78/56.3 | 0.23/68.0 0.17/-1076 | 65
1200 | 0.54/133.0 1.53/51.6 0.27/66.6 0.16/-112.0 5.4
1500 | 0.50/127.2 1.32/41.7 0.34/60.5 0.21/-122.9 39
2000 | 0.52/102.9 [ { 0.23/-122.7 ' 23

1.09/32.0

0.44/54.7
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Silicon planar epitaxial transistor

BFQ149

MCA730
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N
Gum
(aB)
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N
0
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f (MHz)

Fig.2 Maximum unilateral power gain as a function of frequency. —Vgg =10 V; Ic =50 mA;

Tamb =25 oc,
MCA729
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Fig.3 Transition frequency as a function of collector current. =V = 10 V; f = 500 MHz; Tj =250C.
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Fig.4 Collector capacitance as a function of collector base voltage. Ig=0;f=1MHz; Tj =259C,
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BFR30
BFR31

N-CHANNEL SILICON FIELD-EFFECT TRANSISTORS

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

QUICK REFERENCE DATA

Drain-source voltage tVpg max. 25 Vv
Gate-source voltage (open drain) -Vgso max. 25 \
Total power dissipation up to Tymp =40 °C Ptot max. 250 mW
Drain current min. A
Vps=10V;Vgg=0 IDSs max. mA
Transfer admittance (common source) min
. 1.0 1.5 mS
Ip=1mA;Vpg=10V;f=1kHz s mak, 40 45 mS
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BFR30=M1p
30 BFR31=M2p

28
._____ Pinning

0,150

0,090 L - 1 =drain
\7/\ E] =/02™) B 2 = source

| 1 3 = gate

7 Je ¢ [

A
° +4—0-1 ! T
10 max . 1, 25 d
m:,”‘ 1,2 max ’ .
Lo | ___i1o° | !

max

TN A

s
max . 30° Ur"B-gf“ B 7296885

max

TOP VIEW

Note: Drain and source are interchangeable.

See also Soldering recommendations.
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BFR30
BFR31

RATINGS

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

Drain-source voltage

Drain-gate voltage (open source)
Gate-source voltage (open drain)
Drain current

Gate current

Total power dissipation up to Tymp =40°C*

Storage temperature range

Junction temperature

THERMAL RESISTANCE

From junction to ambient

CHARACTERISTICS
Tj=25 OC unless otherwise specified
Gate cut-off current
—VEg=10V;Vpg =0
Drain current
Vps=10V;Vgs=0
Gate-source voltage
Ip=1mA;Vpg=10V
Ip=50uA;Vpg=10V
Gate-source cut-off voltage
Ip=05nA;Vpg=10V

Yy parameters

Transfer admittance at f = 1 kHz; Tamp = 26 OC

Ip=1mA;Vpg=10V

Ip =200 uA; Vps =10V

QOutput admittance at f = 1 kHz
Ip=1mA;Vpg=10V

Ip =200 wA; Vpg =10 V

* Mounted on a ceramic substrate of 8 mm x 10 mm x 0.7 mm.

+ VDS
Vbgo
-VGso
Ip

Ig
Piot

Tstg

Tj

Rth j-a

—lgss
Ipss

—Vas
-Vas

=V(P)GS

]Yf5|

|v¢s|

|Vos|
|Yos|

max.
max.
max.
max.
max.

max.

max.

max.

max.

min.
max.

max.

max.

min,

max.

min.

max.

max.

25
25
25
10
5
250

—65 to + 150

BFR30 | BFR31

0.2

4
10

0.7
3.0
4.0

1.0
4.0

0.5

40
20

150

430

| 02

1
5

0
1.3

| 2.0

25

1.5
45

0.75

25
15

<

mA
mA
mW
oc
oc

K/W

nA

mA
mA

mS
mS

mS

uS
usS
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N-channel silicon field-effect transistors BFR30

BFR31

y parameters (continued)

; BFR30 |BFR31
Input capacitance at f = 1 MHz _—

Ip=1mA;Vpg=10V Cis max. 4 4
Ip =200 pA; Vpg =10V Cis max. 4 4
Feedback capacitance at f = 1 MHz; Ty = 25 OC w
Ip=1mA;Vpg=10V s max. 15 | 15
Ip =200 uA; Vpg =10V Crs max. 1.5 15

Equivalent noise voltage
Ip =200 uA; Vpg =10V
B =0.6 to 100 Hz Vn max. 05 0.5

—
0 100 T

200
amb 1°C)

Fig.2 Power derating curve.

pF
pF

pF
pF

mv

April 1991

759




BFR30
BFR31

10° — : ——— : L
; : = : iy
! s Vg5 = 10V [
o |
10? !
;
10 -
I
t \
1 A
J T
, V
107 .
i
’
;
1072 ,'
V4
7.d
&
107
0 50 100 150 T; (°C) 200
Fig.3.
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N-channel silicon field-effect transistors BFRSO

BFR31
15 - 1262141
SmEmmmE ' BFR30
H— Vo= =10V { T
ID 11 TJ=25°C | | | .
(mA) i ! [ ! }I. 1 ty[;_;citzzls\;oclues ::
T 1 |
10 |
]
L |
'
I |
% I
T T -
{ax Ves=0V
- 111
5 v A o 1
7 yd 05
—
v typ# 7 1
i )4 p
g T
=~ min - 15
1Ly -
L . 1 "1 12
L d A1 I [
4 -Vgg (V) 2 0 5 Vps (V) 10
Fig.4.
6 7262182
H e
—— Vps =10V
1 =T TJ=25°C 3
9 typical values—+
{mA) n ;=25°C s
s I
-Vgs =0V
[
/AW |
0.2
max -+ - _II__
0.4
I'
2 Q 4 = -
y YP 06
s 1]
/ = 0.8
rninr - i'l
7 o
| / 7 1.2
" 1 7 i
L -Vgs (V) 2 0 b Vos (V) 10
Fig.5.
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BFR30

BFR31
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N-channel silicon field-effect transistors BFR30
BFR31

72621318
T T I T T I T T I TTTIT Il
| — i | ! - 1 I
I¥es| | J [ t;picuf values
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BFR30

BFR31
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N-channel silicon field-effect transistors
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N-P-N 2 GHz WIDEBAND TRANSISTOR

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

It is primarily intended for:

— Wideband vertical amplifiers in high speed oscilloscopes.

— Television distribution amplifiers.

QUICK REFERENCE DATA

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

Ic=2mA;VCcg=5V Cre typ. 09 pF
Transition frequency at f = 500 MHz

ic=25mA;Vcg=5V fT typ. 2,0 GHz
Max. unilateral power gain

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

Ilc=30mA; Vcg =5 V; =800 MHz Gum typ. 105 dB
Intermodulation distortion at Tamp = 25 °C

Ic=30mA;Vce=5V;RL=375%0

Vg =100 mV at fp = 183 MHz

Vg = 100 mV at fgq = 200 MHz

measured at f(2q—p) = 217 MHz dim typ. —60 dB
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-23. g'g _

o ’ Marking code
Pinning 0.150 ) ; BFR53 = N1
1 = base 0.080

Sy — -
2emiter 205N - @ [Elz@la)
0.60[
3 = collector /
2 b
5 I | R X ' ' }
{ [0 max , 14 25
fx 1.2 max
b Ll | v !
f § max ]
3|
MBBQI2 e
I I 0 J
max  30° D‘L’a—aj 0'1® E 72968851
max

TOP VIEW

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

RATINGS

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

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

Collector current (peak value: f > 1 MHz)

Total power dissipation up to Tymp = 256 9C

Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to ambient*®

CHARACTERISTICS
= 25 OC unless otherwise specified

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

D.C. current gain
Ilc=25mA;VCE=5V
Ic=50mA;Vcg=5V

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

Collector capacitance at f = 1 MHz
lge=leg=0;Vcg=5V

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

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

768

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

Vceo
VcEO
VEBO
Ic
icm
Prot
Tstg

T

Rthj-a

Iceo

heE
hFE

fr

max. 18
max. 10
max. 25
max. 50
max. 100
max. 300
—651t0 +150
max. 150
= 430
max. 50
min, 25
min 25
typ. 2,0
typ. 09
typ. 15
typ. 09

<

mA
mA
mW
oC
oc

K/w

nA

GHz

pF

pF

pF
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N-P-N 2 GHz wideband transistor BFR53

Noise figure at f = 500 MHz *

lc=2mA;Vece=5V; Tamp=25°C

Gg =20 mS; Bg is tuned F P a8

Max. unilateral power gain (sq2 assumed to be zero)

[1—Is111*1 [1—=[sp2/?]

Ic=30mA; Vg =5V, f=200 MHz; Tamp =25 °C Gum typ. 22 dB
Ic=30mA; Vcg =5V, f=800MHz; Tymp = 25 °C Gum typ. 105 dB

Intermodulation distortion *
Ic=30mA; Vcg=5V;R_L=375%Q

Vo =100 mV at fp = 183 MHz
Vg =100 mV at fq = 200 MHz

measured at f(2q_p) = 217 MHz dim typ. —60 dB

750
Rg=
500

O +18V

O +5V

7262500
20k0

Fig. 2 Test circuit.

* Crystal moun ed in a BFW30 envelope.
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BFR53

60
typical values [T 77T
T] =250 {1 1}'; =T700pA | ]
le S 41 |
(mA) m!l‘ ]
;.4"’
?/747 :
10 == } “'”'_‘.:/7'

7Z62375
1

[ I |
[ [

100 \"(:]r =5V
a 11 Ti=259C
+ -3 *
E][ c \ [}.']'1 l | ] ‘[
' | | |
75 ‘\\\i‘\ |

| 1 T B ' '
I | | |
=" [ EENEEN
7'-"'_ Ll 300 L. . 50 P .
B T —1 T T f N E——
20 0
nE L 25
1 100 ] -
s —‘—; Da— —t
- RGN
0 b ] I 0 i L
0 5 Veg (V)10 0 25 50 1¢(mA) 75
Fig. 3 Tj = 25 OC; typical values. Fig. 4 Vcg =5 V; T; =25 OC; typical values.
7Z£2318
L P T TTTT LTI L LA 1 |1 |
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(mA) | | I |
|
\
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L
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Fig. 5 VCe=56V;Tj

=25 0C.

103

Ig (pA) 104
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N-P-N 2 GHz wideband transistor BFR53
7762380
60 [T7 T T T
—il--a -lfl———: { 444 1
E:: \tﬂz=3\—> [
Ilc M Ti=250¢ [
(ma) [T 7 ° 11 T
I
10 : HH
= T
N ] W . |
. - tvp
SEENEEEEEEN
NEENENEEE
20 |
R
T T
4 e ——
EEEE EEERED AEEEN
0 [ T[] | | |
0 500 \-BF. (mV) 1000
Fig. 6 VcE =5 V: Tj = 25 °C; typical values.
7262378 TI62LS4
11 T 171 T
[ [ 1 [T 1T
2 - 2 ——
‘ 7 ‘ Ig=lg=0
fr ] tﬂ“ \‘ l% G f=1MHz
—H T i = 9=
GHzy [ L7111 ‘l L ; (pF) T{=25 oC
1.5 | | | 1:5 |
|
T 1T 1] ! | \
[ [; | ‘l |
' |
1 - 1 }
\ typ |
T T
- 1 j
- ' = _sx [
0.5 | T \(\Ef'ﬁ\ —t— 0.5 !
11— [=500MHz ——
] T{=259C %
] 1] HEEEE
ol L1 ' i 0 [ [ TT1 1]
0 25 50 Ic(mA)75 0 3 10 Vop(V) 15

Fig. 7 Vcg =5 V; f = 500 MHz;

Tj = 25 OC; typical values.

Fig.8 lg=ig=0;f=1MHz;
Tj=25 OC; typical values.

April 1991 77




BFR53

7262501 726237
z 30 z
Bg crystal mounted in BFW 30 envelope gain versus frequency | | [
(mA/V) TIIIITITTI BE B
[ 111 f=500MHz [ h N I ) A 0 8 R B
50 I Ic=2mA = dB L[] VeE=3V
; VCE=5V ] (1T lcimw}o il
1 Tambh=250C B ) Tamp =25 °C 1
== I 20 ! typ. values
)rd N, [
N
rF=3.3dB
0 NEEL =i }"[
e 1 —T
= 4 4.5
\ B G
5.5
-
=50 -
Fig. 9 Circles of constant noise figure; Veg =5 V; Fig. 10 Ve =5 V; Ic =30 mA;
Ic =2mA; f=500MHz; Tymp = 25 °C; typ. values. Tamb = 25 ©OC; typical values.
10 7262495A
crystal mounted in a BEW 30 envelope
F
(dB)
Veg=5V
7.5 f=500 MHz //
Gg=20mS Pa —
Bg is tuned //
Tamb=25 °C <
—
5 N
7
—
1|
—T"
2.5
0
0 5 10 15 20 25 Ig (mA) 30

Fig. 11 Vgg =5 V; f =500 MHz; Gg = 20 mS; Bg = tuned; Tamp = 25 OC; typical values.
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N-P-N 2 GHz wideband transistor L BFR 53

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

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

Fig. 13 Vg =5V;Igc=30 mA;
Tamb = 25 °OC; typical values.
120° 60°

7Z62u96
Reverse transmission coefficient s12.

90°
w ‘ April 1991 773




BFR53

Fig. 14 VCg =5 V; Ic = 30 mA;
Tamb = 25 ©C; typical values.

Qutput impedance derived from
output reflection coefficient sp2
coordinates in ohm x 50.

Fig. 16 VCE =5 V; Ic =30 mA;
Tamb = 25 ©C; typical values.

1000 MHz

/——_‘
100 MHz

2
|

ty
R
Q0

b
)
5
bl

1000
1

150°

Forward transmission coefficient spq.

120°

60°

7262497

90°

774
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)

N-P-N 5 GHz WIDEBAND TRANSISTOR

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

up to high frequencies.
P-N-P complement is BFT92.

QUICK REFERENCE DATA

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Collector current (d.c.)
Total power dissipation up to Tamp =25 °C
Junction temperature
Transition frequency at f = 500 MHz
Ic=14mA; Ve =10V
Feedback capacitance at f = 1 MHz
Ic=2mA;Vcg=10V
Noise figure at optimum source impedance
Ic=2mA;Vgg =10 V; =500 MHz
Max. unilateral power gain
Ic =14 mA;Vgg = 10 V; f =500 MHz
Qutput voltage at djm = —60 dB (see Fig. 2)

Ic=14mA;VCe=10V;RL=75%; Tamp=25°C

f(p+q—r) = 493.25 MHz

MECHANICAL DATA

Fig. 1 SOT-23.
Pinning gég%
1 = base —- 3753 4—\7/\
2 =emitter .
3 = collector /
|4
01
AIGD — -
c max max
!’-“.___‘ ___\! 10°
b i ’rnax
\
mBBar2 e
PG B B "4
max  30°
max

ﬂ..._ EI
2 1]y
_T_

VCBo — max. 20V
Vceo  max. 15 V
Ic max. 25 mA
Piot max. 300 mwW
Tj max. 150 ©C
fr typ. 50 GHz
Cre typ. 04 pF
F typ. 24 dB
Gum typ. 18,0 dB
Vo typ. 150 mv
Dimensions in mm
3.0
2.8 B Marking code
18] — BFR92 = P1),

! T
: 14 2,
2

2
ma

[=[o2@[a][s]
5
x

1
'

o.aa_gﬁ' ’ [@Jo1®@[A]s]

7Z96885. 1

TOP VIEW

* |f required, the R-version (reverse pinning} is available on request.
TO92 version is also available on request: ref. ON4183.

W (Apri[ 1991
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BFR92

RATINGS

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

Collector-base voltage {open emitter) Veso max. 20 v
Collector-emitter voltage (open base) VCEOD max. 15V
Emitter-base voltage (open collector) VEBO max. 2V
Collector current (d.c.) Ic max. 25 mA
Total power dissipation up to Tamp = 25 °C Piot max. 300 mW
Storage temperature Tstg —65 to +150 OC
Junction temperature T max. 150 oC

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

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

lE=0;Vgg=10V IcBO max. 50 nA
D.C. c:_urrem gain in -

Ic=14mA;Vce=10V hEg typ. 50
Transition frequency at f = 500 MHz

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

IE=lg=0;Vcp=10V Ce typ. 0,75 pF
Emitter capacitance at f = 1 MHz

Ilc=1¢g=0;VER=05V Ce typ. 0.8 pF
Feedback capacitance at f = 1 MHz

Ic=2mA;VCe=10V; Tamp=25°C Cre typ. 04 pF

*

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

Noise figure at optimum source impedance*
Ilc=2mA;Vce=10V; f=500MHz; Tagmp = 25 °C b typ. 2,4 dB

Max. unilateral power gain (sq12 assumed to be zero)

Gym=10log ;sleﬁ -
[1-1s111?] [1—Isppi?]
Ic=14 mA;VcE =10 V; f=500 MHz; Tamp = 25 °C Gum typ. 18,0 dB

Output voltage at djm = —60 dB (see Fig. 2)
(DIN 450048B; par. 6.3.: 3-tone)
Ic=14mA;VCce=10V; R =758

Vp = VO at d|m = —60dB 4 fp = 495,25 MHz

Vq=Vo —6dB ifq= 503,25 MHz
Vi =Vgp —6dB ; fr = 505,25 MHz
measured at f{p+q_r) = 493,25 MHz Vo typ. 150 mvV

160

> 7262677

Fig. 2 Intermodulation test circuit.

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

* Crystal mounted in a BFR90 envelope.
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T EIED 1 7262903
T 1 T i T i TILTT]
; [ L [T
100 . VCE =10V o IE=l¢=0 ]
- +—+———1—+———Tj=25°C ¢ Tj=25°Cc[ ]|
T (pF) f=1MHz
hppl | 1] | L1 ‘
|
75 0.8
! SN EYP
\ , ]
| i all | o
| .
50 ,
744?};;)
1 J T 1 0.6
0 [ J I [
|
. i 1] 1
25 |
e rrry L ,
ol LI T T T IT I T T 0,4 T i
0 10 20 I (mA) 30 0 10 Veg(V) 20
Fig. 3 Vg =10 V; Tj = 25 OC; typical values. Fig. 4 Ig=lg=0;f=1MHz;
Tj=25 oC; typical values.
6 7263673 \; 1262763
1 | ] | | 1 I - : | | 1 ‘ : ] | i f_ i - -
EEEENE NN NN FHHH
) [ anEEE [T 1] - HHHHHHEH 1e=14ma
T OO ! N fr T ] £=500MHz [
(GHz) 4+ YPINCE L (GHz) [T LT T T Ty=25°C
1 i { i ‘ 1 | |
. ! = l ]
1=} T 1 t ==
! / , — (S @ i
|
17 T T EEEEE
f ‘ ? -+ b VP4 :
| T T
EHE R A
| | H | —+ 1 11 ] - T :
2 L ‘ | 1] 117 11
NN ] [ ' I
SN N ASEEESENua S
- . = ] [ 11
- T Vee=10V ' EEEEEEE
I [ =500 MHz 11 =T _
4 Tj=250C | [ ] 11 1] |
' T1 J_ [] T N [ ]
- L l_ 1] ! | [ - | | | | i
0 I 1N | EREN 2 INEEEEE [T 11 i
0 20 Ic (mA) 40 0 10 Vg (V) 20
Fig. 5 Vgg =10 V; f = 500 MHz; Ti =25 0C; Fig. 6 Ic =14 mA; f =500 MHz;
typical values. Tj = 26 OC; typical values.
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N-P-N 5 GHz wideband transistor BFR92

10 L) 527'11l
F L | L 5 |
(dB) | | Vgg=10V ]
| - Ic=2mA
7.5 Zg=opt. ]
’ Tams=25°G [ 1]
T
‘ L 8
| | |
l I
5 / | l 1} -J |
S ) 77 | | [ 1]
/_7_'k* | || 1]
| 1
§ P S S (N S
2,5 4‘ l | |
. Ly +4
| | {_‘
0 [ |
107! 1 f (GHz) 10
Fig. 7 VCE =10 V; Igc =2 mA; Zg = opt.; Tamp = 25 ©C; typical values.
= 7262676
N IEEE HH
|| 11 Veg=10v [1]
¢ HHH H - f L - f=500MHz 1
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Fig. 8 Vg = 10 V; f =500 MHz; Zg = opt.; Tamp = 25 ©C; typical values.
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BFR92

30 7162902
\ gain versus frequency
N\ T LT
VCE =10V
dB \\\\ lc=14mA ‘J:"
Tamp=25°C ]
20 \ \\ . typ. values
\ T
|
' .
\ |h1‘c‘ z [ 1
L |
i ] GU:\'I [
{ || |51'c-‘|2 ] I
] | ”ﬂr
I T
. : l .7.._.‘5_
0 L [ T
102 103 f(MHz)

Fig. 9 VCg=10V;Ic =14 mA; Tamp = 25 OC;

typical values.

104

Bg

Hig=2maA

1

n B

-

-

4 MW b e
e N —-n

Fig. 10 Circles of constant noise
Vce=10V;Igc=2mA; f=500
Tamb = 25 ©C; typical values.

figure;
MHz;
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N-P-N 5 GHz wideband transistor L BFR92

Fig. 11 Vcg=10V;Ic =14 mA;
Tamb = 25 ©C; typical values.

Input impedance derived from
input reflection coefficient s1q
coordinates in ohm x 50

Fig. 12 Vgg =10V;Ic =14 mA;
Tamb = 25 9C; typical values. 50°

7262898

90°
Reverse transmission coefficient s12

W (April 1991 781




BFR92

Fig. 13 VCE = 10V; I = 14 mA;
Tamb = 25 ©C; typical values.

Qutput impedance derived from
output reflection coefficient sp2
coordinates in ohm x 50

1000 MHz ¥ 200
Lyp

\ 10

150°

Fig. 14 Vg =10V, Ic =14 mA;
Tamb = 25 ©C; typical values.
120

Forward transmission coefficient s34

7262500

90°
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’ | BFR92A

N-P-N 5 GHz WIDEBAND TRANSISTOR

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

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

P-N-P complement is BFT92
QUICK REFERENCE DATA

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

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

Ic=0;Vcg=10V Cre typ. 035 pF
Noise figure at Rg = 60 2

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

Output voltage at dj;, = —60 dB
Ic=14mA;Vce=10V;RL =758

f.(p+q_|') =793,25 MHz Vo typ. 150 mv
MECHANICAL DATA 3.0 Dimensions in mm
. 2.8 ;
Fig. 1 SOT-23. Marking code
Binnin 0.150 — -—"] BFR92A = P2,
. 0.090 558 |
1 =base 075 -~ & - A [=]o2@]a]s]
2 = emitter 0.60 // ' D
3 = collector / o o E
s do° = ‘ ‘ ' 11 2.5
! \ o 1.2 max
b — 10 !
i . j max —
d 3
MBEO12 e T
11 _,\/ 0 J
max  30° O'LB—OJ E 7296885 1

max

TOP VIEW
* If required, the R-version (reverse pinning) is available on request.
T0O92 version is also available on request: ref. ON4184.

April 1991
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BFR92A

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 = 256 °C
Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to ambient*®

CHARACTERISTICS

Tj = 25 OC unless otherwise specified

Collector cut-off current
le=0;Vgg=10V

D.C. current gain
Ic=14mA;VCce=10V

Transition frequency at f = 500 MHz
ic=14mA;Vce=10V

Collector capacitance at f = 1 MHz
lge=le=0;Vcp=10V

Emitter capacitance at f = 1 MHz
Ilg=1c=0;VER=05V

Feedback capacitance at f = 1 MHz
Ic=0;VCE=10V; Tagmp=259°C

Noise figure at Tamp = 25 ©C
Ic=4mA;Vcg=10V; Rg=60%;f =800 MHz

Maximum unilateral power gain (s17 assumed to be zero)

Isp11?
[1—Is111*] [1=Is221?]
Ic=14mA; VCcg =10V, f =800 MHz; Tamp = 25 °C

Gym=10log

=

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

VcBo
VCED
VEBO
Ic
Ptot
Tstg

Tj

Rth j-a

IcBO
hFE
fr
Ce
Ce

Cre

Gum

max. 20
max. 15
max. 2,0
max. 25
max. 300

—65 to +150
max. 150
= 430
max. 60
min. 40
typ. 90
typ. 5,0
yp. 0,6
typ. 1,2
typ. 0,35
typ. 18
typ. 155

mA
mW
oC
oC

K/W

nA

GHz

pF

pF

pF

dB

dB

April 1991




N-P-N 5 GHz wideband transistor BFR92A

Ne

Output voltage at djy, = —60 dB (see Figs 2 and 16)*
(DIN 450048, par. 6.3: 3-tone)
Ic=14mA; Vecp=10V; R =758; VSWR <2; Ty =25 OC

Vp = Vg at djpy, = —60 dB; f, = 795,25 MHz

Vq=Vo—6dB i fq =803,25 MHz
V, =Vy—-6dB ; fr = 805,25 MHz
Measured at fp4q_r) = 793,25 MHz Vo typ. 150 mV

Second harmonic distortion (see Figs 2 and 18)*
Ig=14mA; Vcg = 10 V; R =75 2; VSWR < 2; T,mp = 25 °C
Vp =60 mV at fp =260 MHz
Vq =60 mV at fq =560 MHz

measured at f(p4q) = 810 MHz dg typ. —50 dB

2,2nF

2,2 nF +Vee

*Ves = | J,;

2 1 nF
1
1 nF
L1 | 3000 TyT. —o 752
1nF
75 2 o—} o

0,82 pF

33pF 188
];, 7 ]; 7283400

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

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

* Measured on same crystal in a SOT-37 envelope (BFRS0A).
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BFR92A

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

]C f 5
o WAtk 11 512 521 522
40 | 088 -89° | 00 0
100 | 0,86/ —21.9° ‘ o'ogg;gggo g';%jgg S'gg? _é'ég
200 | 080/ —422°0 | 0.041/69, 0/149, '94/-12.
; , 041/69,0° 6.0/149,20
2 500 | 061/ —87.20 | ‘2/119, e
; 20 | 0.073/54.9° 42/119.1° '
1833 g.zgiq ; 740 | 0086/52,7° 3'1'/{1(1)3';0 g'glf_gg'gg
'44/-133.8 0,092/54,20 2.6/ 9149 /-2,
1200 | 041/—1476° i 0,099/57 50 2.2/ 81'30 g';éﬁ—gg'gg
40 | 075/ —14.40 o o 60 b
100 | 070/ —34.00 g'ggg;gl'go }géﬂégiﬁ i« sorifer
200 | 060/ —61.7° | 0034/650° | 10.9/1358° 'y o 5
i 20 | 00/ 61,70 | O ; 9/135,8 0.84/—17.9°
i 1 0.057/61.10 6.2/106,9°
o il . 2/108, 0.67/—21.9°
. 9.7 0,074/65,50 42/ 92,40
1000 = 0.30/—153,2° ! 4/ 85, (s
; ; 0,086/68,2° 3,4/ 85,39
1200 | 029/-1662° | 0.100/70.9° '9/ 79, S i
| ; '100/70.9 2.9/ 79,6 0.60/—24.00
40 | o0g1/ -211° | o008/797° | 2 0 ; ;
100 ‘ 0,54/ —485° | 0,017/71.40 13'2;122'20 ol i
200 | 042/ —821° | 0028/652° | 14.4/12470 S 20 80
10 500 | 030/—1323° | 0050/69.0° R o im0 e
50 | 03013230 |- 00505000 7.1/ 99,6° 0,59/—20,5°
o | o ' ; 47/ 87.8° 0.56/—20.30
: , 0,088/75,2° 3.8/ 82.20
1200 | 025/-1793° | 0.104/76.6° 3.2/ 77.50 8'26/40'90
’ ) 2/ 77, '56/—22,1°
40 | 0,53/ —26,00 o ,
k. ' D53/ 2800 0,007/78,6 27,7/162,40 0,96/ —8,7°
; 8.1 0,016/70,5° | 22.6/140,7° '
100 | 045/ 5810 ! ! 6/140.7 0.85/—17.20
, , 0,025/66,6° | 156/119.70 |
14 500 | 027/-142.8° | 0049/72.5° '3/ 96, S
800 | 0,25/—166,0° 0,072/76,50 e T oS
S | =GR , : 47/ 86,10 0,55/—19,10
; : 0,088/77.4° 3.8/ 80,5
1200 | 0,24/ 174,89 1 e g
; : 0,105/78,40 3.2/ 76,20 i
a0 | 04as/-331°0 | 0007777, a168) O
100 | 038/ —71.8° dmgg;gﬁ s il
100 | 03 7180 . . 24.7/135,00 0.80/—18,40
» j . 0,023/68.3° | 16.0/114.6°
500 | 0,26/-1545° | 0,047/755° oy 4 i g
500 | 026/-15450 : , 7.2/ 94.3° 0.56/—17.3°
. ; 0.071/78,7° 47/ 8430 ;
1000 0,25/ 178,59 0,088/79,30 o 79y oy
1200 0.26/ 169.9° 0.104/80,00 i et oo
. ; 3.2/ 74.90 0.54/—20,50
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N-P-N 5 GHz wideband transistor BFR92A
s-parameters (common emitter) at Vog = 10 V; Tamp = 25 ©C; typical values.
Ic f 11 $12 21 522
mA MHz

40 0,89/ -8,7° 0,008/83,6° 6,8/174,4° 1,00/ —2,5°

100 0,86/ —21,20 0,021/78,5° 6,5/164,6° 0,98/ —6,1°

200 0,80/ —40,9° 0,038/69,5° 6,0/149,6° 0,94/-11,3°

2 500 061/ —85,3° 0,069/55,8° 4,3/119,8° 0,82/-18,7°

800 0,48/—115,40 0,081/53,80 3,1/101,20 0,75/—21,3°

1000 0,44/-131,4° 0,086/55,5° 2,6/ 92,19 0,73/-22,5°

1200 0,40/-145,6° 0,093/58,9° 2,2/ 85,00 0,72/-23,9°

40 0,77/ —13,6° 0,008/81,8° 14,2/170,59 0,99/ —4,5°

100 0,73/ —32,3° 0,019/74,7° 13,2/155,80 0,95/-10,39

200 0,62/ —58,80 0,032/65,6° 11,0/136,89, 0,85/—16,6°

5 500 0,41/-107,2° 0,054/61,40 6,3/107,7° 0,69/—20,4°

800 0,32/-135,9° 0,071/65,9° 4,2/ 92,99 0,64/-20,8°

1000 0,30/—150,00 0,082/68,6° 3,5/ 86,12 0,63/—21,3°

1200 0,28/-162,9° 0,095/71,5° 2,9/ 80,5° 0,62/-22,4°

40 0,66/ —19,4° 0,007/80,1° 22,5/165,9° 0,97/ —6,6°

100 0,58/ —44,7° 0,017/71,89 19,56/147,0° 0,90/-14,1°

200 0,45/ —76,2° 0,027/65,4° 14,5/126,00 0,76/-19,3°

10 500 0,29/-125,1° 0,049/68,7° 7,2/100,6° 0,62/-19,2°

800 0,24/-151,8° 0,070/73,5° 4,7/ 88,89 0,59/—19,00

1000 0,24/-162,9° 0,084/75,20 3,8/ 82,6° 0,58/-19,7°

1200 0,23/—174,8° 0,099/76,8° 3,2/ 78,3° 0,58/—20,9°

40 0,60/ —23,2° 0,007/78,6° 27,2/163,0° 0,96/ —7,9°

100 0,51/ —52,5° 0,016/70,6° 22,6/141,8° 0,86/—15,8°

200 0,38/ —86,2° 0,025/66,4° 15,7/120,7° 0,72/-19,6°

14 500 0,26/-134,3° 0,047/72,0° 7,5/ 97,89 0,60/—18,0°

800 0,22/-159,3° 0,069/76,2° 4,8/ 86,89 0,57/—18,00

1000 0,22/-169,00 0,085/77,3° 3,9/ 81,3° 0,57/-18,7°

1200 0,22/ 179,8° 0,100/78,5° 3,3/ 76,8° 0,57/-20,1°

40 0,54/ —28,2° 0,007/77,4° 31,7/159,9° 0,95/ -9,1°

100 0,45/ —61,7° 0,015/69,5° 24,7/136,8° 0,82/-16,8°

200 0,33/ —97,59 0,023/67,5° 16,3/116,2° 0,68/—18,8°

20 500 0,24/-143,7° 0,046/74,4° 7,4/ 95,3° 0,59/-16,4°

800 0,22/-166,4° 0,069/78,0° 4,8/ 85,20 0,57/—16,9°

1000 0,22/-174,7° 0,084/78,7° 3,8/ 80,1° 0,57/-17,8°

1200 0,22/ 176,3° 0,100/79,7° 3,3/ 76,0° 0,57/-19,4°
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BFR92A

Fig. 3 Input impedance derived from
input reflection coefficient 514
co-ordinates in ohm x 50,
VCe=10V;Ic=14mA; Tamp=25°C;

typical values. 1 7284603.1
90°
120°
1200 MHz
G /
0 30°
+9
|
1
180° 9200
-v
30°
Fig. 4 Reverse transmission coefficient sqo.
Vee=10V;Ic =14 mA; Tamb = 25 °C;
72846011

typical values.
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N-P-N 5 GHz wideband transistor BFR92A

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

typical values. 1 7Z84602.1

30°

150°

Fig. 6 Forward transmission

coefficient s21.
= - = Bl § =25 OC;
VCe=10V;Ic=14mA; Tamb =2 90° 7284600.1

120° 60°

typical values.
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BFR92A J I

100 ' = 7Z83393.1
. T I T 1
[ ] |
h I ——
FE T typ ——— B
i —T 1 | '
0 G
InE [ '
- :
|
L 4 L,L %_ ]
R
RN T |
T 11 1
I ' I
1
o ot
40 |HEN [T 11
0 10 oima) 20

Fig. 7 Vcg=10V; Tj=2509C;
typical values.

7283392
1 |
I
|
CC |
{pF) !
i
|
0.8
~ Y
0.6 S
——
0.4 L [

Fig. 8 Ig=1lg=0;f=1 MHz;Tj:25°C;
typical values.
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N-P-N 5 GHz wideband transistor BFR92A

7283394 7283395
5 % . A
I 1]
fr typ \ fT yp
(GHz) (GHz) -
: -
| | r V. |
4 / [ 1] 4 Y .
1 ||
|
] | |
L L1
| I ‘
I [
2 ; 2 T [
{ |
|
T 7 T
| ! | ]
i
0 | 0 l
0 20 Ig (mA) 40 0 10 Veg (V) 20
Fig. 9 VCE =10V;f=500 MHz; T; = 25 °C; Fig. 10 Ic = 14 mA; f = 500 MHz; Tj = 25 °C;
typical values. typical values.
25 7284605
E
(dB) i
|
2
typ
15 —
1
0,1 0.2 05 f (GH2) 1

Fig. 11 VCE=10V;Ic =4 mA; Zs = optimum; Tamp = 25 9C; typical values.
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BFR92A

z A
100 : _ ] ; 7 33:397
| L L
| | ‘ | I |
| J 1 [ : 1
Bg | T 11 ] |
(ms) [ ! j ||
| | |
T 7
L
| | |
50 §
! | \\‘ |
L LA F= T
|
35dB
1 + \L 30 \
™~ \
[ 2,5 \
0 2.0
ramp
L
L\ \N | I/ [
L vl f
L //.
| y l |
| T~ I |
14 I T |
—50 | L
0 50 GS (mS) 100

Fig. 12 Circles of constant noise figure.
Vce=10V; Ig =4 mA; f=800 MHz; Tymp = 25 °C;
typical values.

792 April 1991



N-P-N 5 GHz wideband transistor BFR92A

M 7283399
F 4
(dB) |
! =
typ_j—1
2 =
P
0
] 10 20 IC (mA) 40
Fig. 13 Vcg = 10 V; f =800 MHz; Zg = optimum; Tamp = 25 9C; typical values.
40 : B r TZBTGTN 40 : [ l 7ZB4606.1
\ . G
[oref? [ (cli‘;h;l ! [
(dB) | |
30+ 30—+ !
| [} | ‘
\ I
20 \\ ‘ | 20 =15
‘ | ™ \ | I\\
t T | \
| ™ \
10—+ I | 10 f
| ‘ | \ | |
| \ [
|| L] | ] |
oL L 1 | I 11 o |
10? 00 ) 10* 10? 0% (MHa) 104
Fig. 14 Vg =10V, Ic =14 mA; Fig. 15 Vcg=10V:Igc =14 mA;
Tamb = 25 ©C; typical values. Tamb = 25 ©C; typical values.
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BFR92A

77831396
1
-
-50
d .
im ‘ |
(dB) |
T
| |
_80 i
\ -
N\
N
N typ 1]
| 3 —
|
“_
—-70 - -
10 15 20 25 Fig. 16 Vog = 10 V; V, = 43,5 dBmV = 150 mV;
I (mA) flp+q—r) = 793,25 MHz; Tamp = 25 9C;
measured in MATV test circuit (see Fig, 2);
typical values.
7283391
1 i |
l | I
—-40 1
| |
3
\ ‘
\ |
dp
{(dB)
\ i T
\
X
—-50
\ '
typ Y.
L V.4
Y ~
B [ Fig. 17 Veg =10 V; Vo =60 mV;
10 15 20 25 flp+q) = 810 MHz; Tamb_= 25 OC; measured in
Ic (mA) MATYV test circuit (see Fig. 2); typical values.

794 April 1991



BFR93

N-P-N 5 GHz WIDEBAND TRANSISTOR

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

P-N-P complement is the BFT93.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) Vecgg max. 15V
Collector-emitter voltage {open base) Veceg max. 12V
Collector current (d.c.) Ic max. 35 mA
Total power dissipation up to Tamp = 26 °C Piot max. 300 mW
Junction temperature T]- max. 150 °C
Transition frequency at f = 500 MHz

Ic=30mA;Vce=5V fr typ. 5 GHz
Feedback capacitance at f =1 MHz

Ic=2mA;Vgg=5V Cre typ. 0.8 pF
Noise figure at optimum source impedance

lc=2mA; Vgg =5 V; f=500 MHz; F typ. 1,9 dB
Max. unilateral power gain

Ic=30mA; Vgg =5 V; f =500 MHz; Gum typ. 16,5 dB

Intermodulation distortion at Tymp = 25 °C
Ic=30mA:VCE=5V;RL=759;V0=300mV

f(p+q—r) = 493,25 MHz dim typ. —60 dB
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. 3.0 BFR93 = RTp
28 E
Pinning 0450 TP, s o .
1 =base 0.090
S — -—
dopminar =208V @ [Ebz@E]
0.60[~ //
3 = collector /
N
A 1] o4
c 10° i *_n?t;x ' '
o : 1L 25
1.2 max
—_— ____\. 10° [ |
b ‘ . f max {
3|
mBBO12 e I\/
11, 0 _J
max ~ 30° 0.48_ E 72968851
01
max

TOP VIEW
* If required, the R-version (reverse pinning) is available on request.
TO92 version is also available on request: ref. ON4186.
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BFR93

RATINGS

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

Collector-base voltage (open emitter) Veeo max. 15 V
Collector-emitter voltage (open base) VcEo max. 12 V
Emitter-base voltage (open collector) VEBO max. 20V
Collector current (d.c.) Ic max. 35 mA
Total power dissipation up to Tamp = 25 °C Ptot max. 300 mwW
Storage temperature Tstg —65 to +150 °C
Junction temperature T; max. 150 ©C

THERMAL RESISTANCE
From junction to ambient* Rth j-a = 430 K/W
CHARACTERISTICS

Tj = 25 9C unless otherwise specified
Collector cut-off current

lg=0;Veg=10V IcBO max. 50 nA
D.C. current gain ** .

Ic=30mA;Veg=5V hFE E‘: 2(5]
Transition frequency at f = 500 MHz **

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

lg=1g=0;Veg =10V Ce typ. 0,7 pF
Emitter capacitance at f = 1 MHz

lc=1c=0;Vgg=05V Ce typ. 1.8 pF
Feedback capacitance at f = 1 MHz

lc=2mA;Vee=5V; Tagmp=259°C Cre typ. 0,8 pF

-

Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm.
** Measured under pulse conditions.
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N-P-N 5 GHz wideband transistor BFRQS

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

Max. unilateral power gain (sq2 assumed to be zero)

lsp1l?
[1—=Is111*] [1=Is22/*]
Ic=30mA; Vgg =5 V; f=500 MHz; Tmp = 256 °C Gum typ. 16,5 dB

Intermodulation distortion at Ty = 26 °C *
Ic=30mA; Veg=5V; R =75%; V.SW.R.<2
Vp = Vo =300mV at f, = 495,25 MHz
Vq=Vo—6dB atfq=50325MHz
Vp =Vg—6dB  atf. =505,25 MHz
Measured at f( + q — r) = 493,25 MHz dim typ. —60 dB

Gym = 10 log

680pF
L2 % o750
L1
680pF
750.0—]} T.UT.
180

7162678

Fig. 2 Intermodulation test circuit.

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

* Crystal mounted in a BFR91 envelope.
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N-P-N 5 GHz wideband transistor

BFR93
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BFR93

circles of constant noise figure

30 1252672 7 B 2252555
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Fig. 9. Fig. 10.
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N-P-N 5 GHz wideband transistor

Vceg =5V
Ig = 30 mA
Tamb = 25 °C
0.2
+]
4
0
1
=)
Fig. 11.

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

90°
VCE=5V
I =30 mA
=959
Tamb S
180°
Fig. 12. 150°
Reverse transmission coefficient s13  120°

90°
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BFR93

\’C_r =3V
IC = 30 mA

- 0.
Campb = 25 €
Fig. 13.

Qutput impedance derived from
ourput reflection coefficient spp
coordinates in ohm x 30

90°

200 MHz

Yep =5V
Ic =30 mA
- = 25 0
Tamh = 25 9C
150°
180°
Fig. 14.
150°

Forward transmission coefficient $21

120°

90°
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BFRO3A

N-P-N 5 GHz WIDEBAND TRANSISTOR

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

broadband amplifiers. The transistors feature:

® |ow noise;

® very low intermodulation distortion:
® high power gain;

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

Collector-base voltage (open emitter) Veeo  max. 15 V
Collector-emitter voltage (open base) Veeg  max. 12V
Collector current (DC) Ic max. 35 mA
Total power dissipation up to Tymp = 25 °C Piot max. 300 mW
Junction temperature Tj max. 150 ©C
Transition frequency at f = 500 MHz
Ilc=30mA; Ve =5V fr typ. 5 GHz
Feedback capacitance at f = 1 MHz
Ic=0;VCg=5V; Tymp=25°C Cre typ. 0.6 pF
Noise figure at optimum source impedance
lc=4mA;Vcg =8V, f=800 MHz F typ. 1.6 dB
Output voltage at djy, = —60 dB
lc=30mA;Vce=8V; R =75Q; Taymp =25°C
f(p+q—r) = 793.25 MHz Vo typ. 425 mV
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. 30 BFR93A = R2,
28
Pinning
§ i 0.150 :
= base
2 =emitter 0.75 ~0.0%0 —10.85] =~ 02@
3 = collector . 0-50'_//\ (2] -
/ 2
c 0.1 -
10° T max 1L 25
max ‘ 1.2 max
b L ’__i 10° ‘ !
i ’ max
meBa12 e s 1
11 [\/ 0 .
max "~ 30° 0-55_0_1 E 7296885 .1
max
TOP VIEW

* If required, the R-version (reverse pinning) is available on request
TO92 version is also available on request: ref. ON 4186
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BFR93A

RATINGS

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

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

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

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

lg=0;Veg=5V lcBO max. 50 nA
DC current gaina min. 40

lc=30mA; Vcg=5V hgg i 90
Transition frequency at f = 500 MHzA

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

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

ic=1g=0;Vgg=05V Ce typ. 19 pF
Feedback capacitance at f = 1 MHz

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

lc=4mA; Veg =8 V; f=800 MHz F typ. 1.6 dB

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

Maximum unilateral power gain (sqpassumed to be zero)
See Figs 10 to 15
155,12
[1-1s,,1*] [1-1s,,1%]
Ic=30mA; Veg =8V, =800 MHz; Tmp = 25 °C Gum typ. 14 dB

Gym (indB) = 10 log

A Measured under pulse conditions.
* Mounted on a ceramic substrate of 8 mm x 10 mm x 0.7 mm.
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N-P-N 5 GHz wideband transistor BFR93A

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

Vgq=Vo—6dB 4 fq = 803.25 MHz
V, =V, —6dB : f, =805.25 MHz
Measured at f(p+q_r) =793.25 MHz Vo typ. 425 mV

Second harmonic distortion (see Figs 2 and 16)*
lc=30mA; Veg =8 V; R =75£; Tamp =25 °C
Vp =200 mV at f, = 250 MHz
Vg= 200 mV at fq = 560 MHz

measured at f(p+q) =810 MHz dp typ. —50 dB

1.5nF

I
|

T'——O 7580
068pF

180

+Vee

, 7282709
Fig. 2 Intermodulation distortion and second harmonic distortion MATV test circuit.

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

* Measured on same crystal in a SOT-37 envelope (BFRI1A).
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BFR93A

s-parameters (common emitter)

VCE Ic f $11 $12 591 $22
A"} mA MHz
" 40 ’ 0,89/ —12,40 0,016/82,30 7,0/171,80 0,88/ —4,80
100 0,87/ —30,10 0,038/74,20 6,7/160,10 0,96/—11,3°
200 0,80/ —56,3° 0,067/61,80 6,0/142,30 0,88/—20,19
5 [ 2 500 ‘ 0,64/—109,5¢ 0,106/44,39 3,8/110,60 0,69/—31,9¢
800 0.57/—140,3° 0,116/41,8° 2,7/ 91,59 0,60/—35,59
1000 | 0,54/-15450 0,119/43,90 2,2/ 82,80 0,58/—38,00
| 1200 0,53/—166,6° 0,124/48,20 1,9/ 75,10 0,56/—40,20
‘ 40 0,77/ —19,90 0,015/79,40 15,1/166,89 0,97/ —8,80
100 0,72/ —46,9° 0,033/68,6° 13,5/149,7° 0,89/-19,6°
200 0,62/ —81,40 0,053/57,00 10,5/128,59 0,73/-30,3°
5 5 500 0,48/—134,49 0,079/52,6° 5,5/100,59 0,51/-37,30
| 800 0,45/—159,80 0,099/57,8° 3,6/ 85,6° 0,44/—37,9°
1000 | 0,44/-170,8° 0,114/61,00 | 3,0/ 788° 0,42/—39,3°
1200 0,43/ 179,80 0,131/64,20 2,5/ 72,99 0,41/—40,90
40 0,63/ —29,7° 0,013/76,50 | 24,4/161,00 0,95/—13,5°
: 100 0,56/ —66,2° 0,028/64,80 20,0/139,40 0,80/—17,80
200 0,47/—105,4° 0,042/57,89 13,6/118,00 0,59/-37,30
5 | 10 500 0,41/-152,00 0,070/62,69 6,4/ 94,80 0,39/—39,00
800 0,39/—-171,70 0,099/67,60 | 4,1/ 82,7° 0,35/—38,20
1000 0,39/ 179,60 0,119/69,10 3,4/ 76,70 0,34/—39,1°
\ 1200 | 039/ 171,60 0,140/70,50 2,8/ 71,50 0,33/—40,79
‘ 40 | 0,47/ —44,20 0,012/73,80 35,2/154,00 0,90/—19,20
1 100 0,42/ —90,70 0,023/63,90 25,4/129,30 0,68/—35,00
200 0,39/—129,40 0,034/62,8° 15,6/109,70 0,47/-41,00
5 20 500 0,37/—165,1° 0,067/70,5° 6,8/ 90,99 0,32/—38,40
| 800 0,37/ 179,50 0,101/73,20 4,4/ 80,30 0,29/—37,40
‘ 1000 0,36/ 173,00 0,124/73,40 3,6/ 75,40 0,29/-38,30
, 1200 0,37/ 166,20 0,148/73,6° 3,0/ 70,30 0,28/—40,00
40 0,39/ —56,3° 0,011/72,3° 40,8/149,59 0,86/—22,50
100 | 0,38/-106,8° 0,021/64,5° 27,4/124,00 0,61/—37,8°
200 0,37/—141,6° 0,032/66,40 16,0/105,80 0,41/—41,1°0
5 30 500 ‘ 0,37/—171,00 0,067/73,50 6,9/ 88,90 0,29/—36,6°
800 0,37/ 175,99 0,102/75,20 44/ 79,10 0,27/—36,00
1000 0,36/ 170,00 0,126/74,80 3,6/ 74,20 0,27/-37,10
1200 0,37/ 163,90 0,150/74,6° 3,0/ 69,50 0,27/—39,00
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N-P-N 5 GHz wideband transistor BFRQS A
s-parameters (common emitter)
VcE Ic f s s
e i il 1 12 21 $22
40 0,90/ —-12,20 0,015/82,10 6,9/171,70 0,99/ —4,80
100 0,88/ —29,20 0,036/74,5° 6,6/160,4° 0,96/—10,8°
200 0,81/ —54,70 0,064/62,4° 5,9/143,1° 0,89/-19,20
8 2 500 0,64/-107,00 0,103/44,9° 3,8/111,60 0,71/-30,6°
800 0,56/—-138,1° 0,112/4210 2,7/ 92,20 0,62/-34,10
1000 0,54/-152,6° 0,116/44,1© 2,3/ 83,6° 0,60/—36,4°
1200 0,62/-165,29 0,120/48,59 1,9/ 75,90 0,58/—38,6°
40 0,78/ —19,29 0,014/79,4° 14,8/166,9° 0,98/ —8,6°
100 0,73/ —44,6° 0,032/69,00 13,5/150,4° 0,90/-18,7©
200 0,63/ —78,10 0,051/57,5° 10,56/129,4° 0,75/-28,9°
8 5 500 0,48/-131,20 0,077/52,5° 5,6/101,3° 0,53/-35,7°
800 0,44/—157,3° 0,096/57,7° 3,7/ 86,39 0,46/—36,2°
1000 0,42/-168,3° 0,110/61,0° 3,0/ 79,59 0,44/-37,59
1200 0,42/-178,3° 0,126/64,3° 2,6/ 73,69 0,43/-39,00
40 0,66/ —27,7° 0,013/76,7° 24,0/161,5° 0,95/—12,90
100 0,58/ —62,00 0,027/65,40 19,9/140,40 0,81/-26,3°
200 0,48/-100,1° 0,041/58,0° 13,8/119,0° 0,61/—35,5°9
8 10 500 0,40/-148,29 0,068/62,2° 6,5/ 95,4° 0,42/-37,00
800 0,38/-169,1° 0,096/67,4° 4,2/ 83,00 0,37/-36,20
1000 0,37/—-178,32 0,116/69,0° 3,4/ 77,4° 0,36/—37,0°
1200 0,37/ 173,6° 0,136/70,5° 29/ 725° 0,35/—38,5°
40 0,53/ —39,6° 0,012/73,8° 34,7/154,8° 0,91/-18,1°
100 0,45/ —83,00 0,023/63,9° 25,6/130,5° 0,70/-33,2°
200 0,39/-122,00 0,034/62,20 15,9/110,69 0,49/-39,00
8 20 500 0,35/-161,3° 0,066/69,7° 7,0/ 91,40 0,34/-36,29
800 0,35/-177,9°9 0,098/72,7° 4,5/ 80,70 0,31/-35,19
1000 0,34/ 175,20 0,121/73,1© 3,7/ 75,89 0,31/-36,00
1200 0,34/ 168,39 0,143/73,4° 3,1/ 71,20 0,30/-37,5°
40 0,47/ —48,00 0,011/72,20 40,3/150,8° 0,87/-20,9°
100 0,41/ —95,59 0,021/63,8° 27,5/125,40 0,63/-35,7°
200 0,36/—-132,8° 0,032/64,9° 16,4/106,8° 0,44/-38,99
8 30 500 0,35/—166,6° 0,065/72,3° 7,1/ 89,6° 0,32/-34,40
800 0,34/ 178,89 0,100/74,4° 45/ 79,7° 0,30/—33,6°
1000 0,34/ 172,7° 0,122/74,4° 3,7/ 74,70 0,30/-34,7°
1200 0,34/ 166,00 0,145/74,30 3,1/ 70,39 0,29/-36,50

April 1991




BFR93A
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Fig. 3 Vcg =5 V; Tj=250C.
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Fig. 4 Typical values collector capacitance
lE = Ie=0; f=1 MHZ; Tj =25 0C.
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N-P-N 5 GHz wideband transistor BFR93A
15 7282701.1 7282700.1
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Fig. 5 Typical values transition frequency at
Vep=5V;f= 500 MHz; Tj =25 0C,

Fig. 6 Typical values transition frequency at
Ic =30 mA; f =500 MHz; Ti =250C.
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BFRO3A
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Fig. 7 Circles of constant noise figure.
Vece=8V;Ic=30mA; =800 MHz;
Tamb = 25 °C; typical values.
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N-P-N 5 GHz wideband transistor BFR93A
4 7284598
F
(dB)
| =0)
B
Rg ™ 69__3_1__5__.‘::3- B
" —
2 T 17 o0t | |
- |1+ typ L ;5 1
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Fig. 8 Vg =8 V; f =800 MHz; Tamp = 25 °C.
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Fig. 9 Typical values forward trans-

mission coefficient as a function of

frequency. Vcg =8 V: Igc =30 mA;

Tamb = 25 °C.
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Fig. 10 Typical values unilateral power
power gain as a function of frequency.
VCE =8 V: Ic =30 mA; Tamb = 25 °C.
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BFR93A

0,5

0,2 800: 1000 4

5

Fig. 11 Input impedance derived

from input reflection coefficient sq¢
co-ordinates in ohm x 50.
Veg=8V:Ilc=30mA; Tamp =25 °C.

1 7284585.1

150°

180°

(=]
150° 30
Fig. 12 Reverse transmission
coefficient s 120° 60°
Vee=8V; Ig=30mA; Tymp = 25 °C. o
90 7284594.1
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BFR93A

N-P-N 5 GHz wideband transistor

Fig. 13 QOutput impedance derived
from output reflection coefficient sop
co-ordinates in ohm x 50.

VCE =8 V;ig=30mA; Tamp = 25 °C. L

72845961

150° 30°
Fig. 14 Forward transmission
coefficient spq e o
Vg =8 V; Ic =30 mA; Tamp = 25 °C. o g - eg
90 7284593.1
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BFR93A
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Fig. 15 Vg =8V; V, =425 mV =526 dBmV; Fig. 16 Ve =8 V; V4 =200 mV = 46 dBmV;
f(p+qfr} =793,26 MHz; Ty = 25 °C; f(p+q] =810 MHz; T3mp, = 25 ©C; measured in
measured in MATV test circuit (see Fig. 2). MATYV test circuit (see Fig. 2).

814 April 1991



N-CHANNEL JUNCTION FIELD-EFFECT TRANSISTOR

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

diode,

QUICK REFERENCE DATA

BFR101A
BFR101B

Drain-source voltage tVps max. 30V
Gate-source voltage (open drain) —Vgg max. 30V
Total power dissipation up to Tymp = 60 °C Piot max. 200 mW
Drain current
Vpg=6V:Vgs=0: BFR101A Ipss 0,2to 1,5 mA
Vpg=6V;Vgg=0: BFR101B IDSS 1,0to 5,0 mA
Transfer admittance (common source)
Vpg=6V;Vgg=0; f=1kHz: BFR101A [yfs] > 1,2 mS
Vps=6V;Vgg=0:f=1 kHz: BFR101B l¥fs! > 2,5 mS
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-143. BFR101A = M97
3.0 BFR101B = M98
0,150 [ 28 F—E
0,090 s i
7 | I ; [02@][a]8]
g \ |
L 3 l I
il A
T d
1L 25 $ .
1,2 max
|
1_ --l— - ' ‘
1 2 )
diodes
Al e LI N
0 O
088 _g,4 0,48 _ 01 o
"— — 7285014.7 Puing
1 =gate
TOP VIEW 2= diodes
3 = source
4 =drain

Note: Drain and source are interchangeable.

See also Soldering recommendations.
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BFR101A
BFR101B

RATINGS

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

Drain-source voltage

Drain-gate voltage (open source)

Gate-source voltage (open drain

Drain current (d.c.)

Gate current (d.c.)

Total power dissipation up to Ty, = 60 °C*

Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to ambient in free air*

F‘thj—a

max. 30
max. 30
max. 30
max. 20
max. 10
max. 200

—65 to + 150
max, 150
= 460

CHARACTERISTICS with source connected to case for all measurements

Tj = 25 OC unless otherwise specified

Gate leakage current
Vps =6 V;Ip=10puA

Drain current
VDS:GV:V65=U

Gate-source cut-off voltage

Vps=6V;Ip=1uA

Small-signal common-source characteristics
VDS =6 ViVGs =0, Tamp = 25 9C

Transfer admittance
=1kHz

QOutput admittance at f = 1 kHz

Input capacitance at f = 1 MHz

diodes not connected

Diode capacitance

Vp = 0; source and drain not connected

Diode forward voltage
tlIE=10mA

_|G
IDss

-Vip)IGS

Yfs

Yos

Cd

VE

BFR101A | BFR101B

5 | 5

0,2t0 1,5 1tob

02to1 05t0 25

1,2 25

typ. 10 50
5 5

typ. 0,7 0,7

07t012 | 07t0 1.2

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

April 1991
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NPN 3 GHz WIDEBAND TRANSISTOR

BFR106

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

QUICK REFERENCE DATA

Collector-base voltage (open emitter) Vcgo — mex. 20 Vv
Collector-emitter voltage (open base) VCEO max. 15 V
Collector current (DC) Ic max 100 mA
Total power dissipation up to Tamp = 25 °C Piot max 350 mW
Junction temperature Tj max 150 °C
DC current gain .
lc=30mA;Vge=6V hrg min 25
Transition frequency at f = 500 MHz
Ic=30mA; Vcg=6V fr typ. 3.7 GHz
Maximum unilateral power gain at f = 800 MHz
Ic=30mA; Ve =6 Vi Tamb =25 e Gum  typ. 11,5 dB
Qutput voltage at djy, = —60 dB
5C=3OmA;VCE :GV;RL=759;
Tamb25OC
flp+g—r) = 793.25 MHz Vo typ. 250 mV
MECHANICAL DATA
Fig.1 SOT23. Marking code: R7
Pinni 30 ;
inning 28 .
;i :ri?iiter 0.450 i
- 0.090 . -
3 = collector LV By ‘ =[o2@[A8]
0.60[ // B
| /-A/I ‘ H2 L TH _A
01 ‘ ' !
b 10° ™ max ‘ 1.L 25
max r 1.2 max
L ¥ 10° |
MBBO12 e ; — e ; max . |
' | 3|
s 0 |
““max  30° D-L‘B—o_{* ma 7296885.1
max
TOP VIEW
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BFR106

max.
max.
max.
max.

max.

20
15
3
100
350

—65 to +150

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134).
Collector-base voltage (open emitter) VCBO
Collector-emitter voltage (open base) VCEOD
Emitter-base voltage (open collector) VEBO
Collector current (DC) Ic

Total power dissipation up to Tamp = 25 °C (note 1) Piot
Storage temperature range TSIg
Junction temperature Ti

THERMAL RESISTANCE

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

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

lge=0;Veg=10V IcBO
DC current gain

I[E=30mA;Vcg=6V hEg
Transition frequency at f = 500 MHz

lg=30mA; Vg =6 V; Tamp = 25 °C fr
Collector capacitance at f = 1 MHz

lg=ig=0;Veg=10V Ce
Emitter capacitance at f = 1 MHz

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

lc=0;Veg=10V Cre
Noise figure at optimum source impedance

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

Maximum unilateral power gain at f = 800 MHz;
lg=30mA; Vo =6V, Tamp = 25 OC

L [

(1—1511 2 1= [S221%)

Gum = 10 log Gum
Output voltage at d;;, = —60 dB

Tamb =25 “C; Ic =50 mA;

Vece=7V; RL =75 Q;

flo+q—r) = 793.25 MHz Vo
Second harmonic distortion Tamb=25°C

|C:30mA,‘ VcE =6V;RL=75§2}

fip+q) = 810 MHz; Vg = 100 mV d2

Note

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

max.

typ.

typ.

typ.

typ.

typ.

typ.

typ.

typ.

150

430

100

25

3.7

15

4.5

350

<

mA
mW
oc
°c

nA

GHz

pF

pF

pF

dB

dB

mV

dB
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NPN 3 GHz wideband transistor BFR106

S-parameters (common emitter) at Vog =6 V; Tamb = 25 OC; typical values.

_]—‘v— ; — T — i f
c | ! S11 | $21 i S1 ‘ S G

mA | MHz | M @ M@ Mo e s | e

5 | 133 g.g:’;i —g;.g 13.18/161.8 | 0.03/ 73.7 095/ —143 | 353

64/ —82. 1059/136.0 = 0.05/ 55.7 0.80/ —33.1 27.3

200 ‘ 0.62/-123.3 6.88/114.5 0.07/ 43.8 0.56/ —45.8 205

500 0.62/-165.0 3.20/ 86.8 | 0.09/ 42.0 0.40/ —58.3 13.0

BOO | 0.62/-177.7 211/ 740 | 0.11/ 518 0.40/ —66.7 9.4

1000 | 0.63/ 173.8 169/ 665 = 0.12/ 573 0.41/ —705 7.6

1200 | 0.64/ 166.0 140/ 61.9 | 0.13/ 63.9 0.40/ -76.7 6.0

| 1500 | 062/ 1595 121/ 541 | 0.17/ 687 0.41/ -840 | 48

2000 | 0.60/ 1426 97/ 462 | 0.24/ 75.1 0.44/ —97.1 26

10 40 | 050/ —50.7 21.09/156.1 | 0.02/ 708 0.92/ —22.0 35.9

100 | 055/—105.9 14.06/128.3 | 0.04/ 53.1 0.68/ —46.5 27.7

200  057/-1418 8.99/109.0 | 0.05/ 47.9 0.43/ —61.3 21.7

500 |« 0.59/-173.6 3.94/ 856 | 0.08/ 54.6 0.27/ 775 14.1

800 = 0.59/ 176.7 259/ 747 | 0.11/ 625 0.28/ —82.4 10.4

1000 = 059/ 169.0 2.07/ 68.1 | 0.13/ 655 0.28/ —84.8 8.6

1200 0.60/ 161.6 1.73/ 64.4 0.15/ 69.1 0.26/ —88.8 7.0

1500 = 0.68/ 156.9 149/ 563  0.19/ 69.6 0.29/ —93.9 5.6

2000 = 055/ 1408 1.19/ 480 | 0.28/ 71.4 0.31/-102.0 35

15 a0 | 043/ -643 26.39/152.1 | 0.02/ 68.2 0.88/ —27.6 35.8

| 100 0.52/-120.3 17.38/123.8 0.03/ 53.9 0.60/ —55.5 28.1

200 = 0.56/—151.1 10.12/106.0 | 0.05/ 52.2 0.36/ —72.4 223

500 | 058/-177.5 | 429/ 851 | 0.08/ 613 0.23/ —93.2 14.6

| 800 | 057/ 174.0 282/ 750 | 0.12/ 66.9 0.23/ —95.8 10.9

1000 0.58/ 166.8 2.25/ 69.0 0.14/ 68.3 0.23/ -97.8 9.0

1200 | 059/ 1595 1.89/ 65.4 | 0.16/ 71.0 0.21/-1000 | 75

1500 | 0.56/ 155.6 163/ 575 021/ 69.9 0.24/—103.1 6.1

2000 0.52/ 139.7 1.30/ 49.1 0.28/ 70.1 0.26/-107.7 4.0

20 40 = 0.0/ -76.0 30.55/148.9 | 0.02/ 64.9 0.85/ —32.1 36.1

100 | 051/-12938 19.05/120.7 = 0.03/ 54.2 0.55/ —62.2 285

200 | 0.55/—156.8 10.72/1040 | 0.04/ 558 0.33/ -80.9 22.7

500 | 0.57/-179.9 4.49/ 846 | 0.08/ 65.1 0.21/—1056.3 15.0

' 800 @ 056/ 1725 | 295/ 750 | 0.2/ 691 0.21/-106.4 11.2

1000 0.57/ 1655 2.36/ 69.3 0.14/ 69.9 0.20/—107.7 9.3

1200 | 058/ 158.1 1.98/ 66.1 | 0.17/ 718 0.18/—110.9 7.8

| 1500 | 054/ 1547 171/ 580 | 021/ 69.9 021/-111.3 | 6.4

| 2000 | 051/ 1389 | 137/ 498 029/ 69.2 = 0.22/-113.1 4.3

30 | 40 | 0.37/ —92.2 36.02/144.4 0.02/ 63.6 0.80/ —-385 | 36.3

| 100 | 051/-1405 | 2070/1167 | 0.03/ 555 049/ —71.4 | 288

200 | 0.54/—161.9 11.40/101.8 | 0.04/ 60.71 029/ —927 | 230

| 500 | 058 177.6 470/ 841 | 008/ 69.0 020/-1205 15.3

| 800 0.55/ 170.8 3.09/ 75.0 0.12/ 716 0.20/ 1614 | 115

| 1000 | 056/ 164.1 246/ 695 | 0.15/ 71.2 | 0.19/-122.1 9.6

| 1200 | 057/ 156.8 207/ 666 | 017/ 730 | 0.16/-1266 | 8.1

| 1500 | 0.53/ 153.9 ‘ 1.79/ 685 | 0.22/ 70.1 0.19/-122.2 6.7

| 2000 | 049/ 1380 | 144/ 505 | 029/ 686 0.19/-121.1 45
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BFR106
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Fig. 2 Maximum power gain as a function
of frequency; VCE=6V:Ic=30mA;
Tamb = 25 °C.

2400~/ 3000

Fig.4 Forward transmission coefficient So21:

VCE =6 V; g =30 mA; Tymp = 25 OC.

| | | j
[ \— I | | ] | ‘ 1
oL I I O
) 20 40 60 BO
Ic (mA)

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

S =

Fig.5 Input impedance derived from S11
(in Ohm x 50); Veg =6 V; g = 30 mA;
Tamb = 25 ©C.
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NPN 3 GHz wideband transistor

BFR106

\
N/ G ¢ /}',»{
\ T
] [ _Fa
Fig.6 Reverse transmission coefficient S12; Fig.7 Output impedance derived from Sp2
Vg =6 V;Ig =30 mA; Tamp = 25 °C. (in Ohm x 50); Vg =6 V; I = 30 mA;

Tamb =25 oC.
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Philips Components

Data sheet

status I Preliminary specification

date of issue | Aprl 1991

FEATURES

* Ultra-low leakage performance
(-lgss max. 3 pA); important for
use in highly sensitive equipment,
such as burglar alarms, infrared
sensors, etc.
Insensitive to radio frequency
interference (RFI), owing to an
integrated low pass filter.
 |nput protected against successive
voltage surges by a forward and
reverse integrated diode.
* Low LF noise performance
(20 nV/vHz).

DESCRIPTION

Silicon asymmetrical n-channel
junction FET in a surface mount
SOT143 envelope, with an integrated
RC low pass filter and two anti-
parallel diodes connected to the
gate. It is designed primarily for use
as a source follower in infrared
detectors, burglar alarms, electret
microphones, smoke alarms and
radiation detectors.

BFR200
N-channel junction field-effect
transistor

QUICK REFERENCE DATA

| symeoL | PARAMETER MIN. | MAX. [ UNIT |

Vps | drain-source voltage ) a0 |V ‘
MDSS | drain current 02 | 35 [mA J
| Vasom | gate-source cut-off voltage o5 | 2 |v l

823




Philips Components Preliminary specification

N-channel junction field-effect transistor BFR200

MECHANICAL DATA

T

Dimensions in mm

| 1.7 . 7285014.7
TOP VIEW
Fig.1 SOT143.

PIN CONFIGURATION PINNING
| PIN DESCRIPTION |

| 1 | gate f

| 2 | common ‘
‘ [J | source ]

| 4 | drain |

7226465 o)

Fig.2 Pin configuration.

Marking: BFR200 = M20

April 1991 824
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Philips Components Preliminary specification

N-channel junction field-effect transistor BFR200

LIMITING VALUES

In accordance with the Absolute Maximum System (IEC 134)

[symBoL | PARAMETER | conpITioNs | MIN. [ MAX. UNIT |
| +Vps | drain-source voltage - - I 30 Y ‘
| Vaso | gate-source voltage , j 30 v
| -Vepo __ | gate-drain voitage ! s 30 v
Ip | drain current DC - 20 | mA |
e | forward gate current | bc - 10 | mA |
[ Piot | total power dissipation - up to Tamp = 25 °C - 250 [ mw J
Tstg | storage temperature range [ -65 150 ] 3 [
L Tj | operating junction temperature | | - [ 150 [°¢c |
THERMAL RESISTANCE
I SYMBOL i PARA_MEI'ER ) | VALUE UNIT [
Rith j-a | from junction to ambient (note 1) | 500 K/W |

Notes

1. Mounted on FR4 printboard.
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Philips Components

Preliminary specification

N-channel junction field-effect transistor BFR200
STATIC CHARACTERISTICS
Tj = 25 °C unless otherwise specified.
[ symBoL PARAMETER | CONDITIONS | MIN. [ TYP. [ MAX. [ UNIT
i ~Vigrigss | gate-source breakdown voltage | Vs =0 | \ [
| —lg=1pA 30 = - v
[ loss | drain current [Vps=6V [
L | Vs =0 | 02 - 35 |mA |
-lgss gate-source leakage current (note 1) | -Vgg =6V |
1 Vps=0
| Vec=0 - 3 pPA ]
‘ -Vas(of | gate-source cut-off voltage Ip=0.1pA |
Vps=6V 0.5 - 2 | Vv ]
VE | diode forward voltage +lF =10 mA 0.7 - 12 |V ]
Rp drain resistance ‘ 800 | - Q
1 Rs source resistance \ 180 - |2 j
Notes
1. Based on level |, AQL 1.5%.
DYNAMIC CHARACTERISTICS
Tj = 25 °C unless otherwise specified.
SYMBOL | PARAMETER : CONDITIONS MIN. | TYP. | MAX. UNIT
[TYs ] | transfer admittance [Vps =6V | |
| Vas =0 1.3 - - mS .
[Yos | | output admittance | Vps =6V [ |
| | Vgs =0 | - 40 | - usS |
Ciss | input capacitance (note 1) [ Vos=6V ‘ [
| | o | |
GC =
| | f=1MHz - | 8 pF
Cac | diode capacitance [ Vac=0
‘ drain and source ‘
I - grounded 3 pF ]
Co | drain decoupling capacitance Voc=0
gate and source
| | grounded 8 - pF
[ Cs source decoupling capacitance Vsc=0
gate and drain
grounded - 8 - pF
Notes
1. Value is inclusive of the capacitance of the diodes.
April 1991 826
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BFS17

N-P-N 4 GHz WIDEBAND TRANSISTOR

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

applications in thick and thin-film circuits.

QUICK REFERENCE DATA

Collector-base voltage (open emitter; peak value)
Collector-emitter voltage (open base)
Collector current (peak value)
Total power dissipation up to Tgmp = 25 °C
Junction temperature
DC current gain
lc=2mA; Vg = 1V
Transition frequency
lc=25mA; Vg = 5V:; =500 MHz
Noise figure

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

MECHANICAL DATA

Dimensions in mm

Veceom
VCEO
Icm

Fig. 1 SOT-23.
o~ 3.0 .
inning 28 E
o oo | —E— [
S 0,090
3 = collector o 075 % — -
0.60 //‘\ -
3 B
c /’C ‘ 3 A
10° .01 !
max max , 11.1‘.2.
b J \ . A
~— 10
y——'— F/’ max 4
MBBO1Z2 e 3 —I’—‘
o |
““max  30° 0"'8_8'1_" lo1®[als]
max
TOP VIEW

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

max. 25V
max. 15V
max. 50 mA
max. 300 mW
max. 150 °C
20 to 150
typ. 1.3 GHz
typ. 45 dB

Marking code
BFS17=Elp

[=lo26[a]e]

7Z96885.1

April 1991
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BFS17

RATINGS

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

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

Ic=10mA VeEOD max. 15 V
Emitter-base voltage (open collector) VEBO max. 25V
Collector current (DC) Ic max. 25 mA
Collector current {peak value) Icm max. 50 mA
Total power dissipation up to Tamp = 25 °C Piot max. 300 mW
Storage temperature Tstq —65 to + 150 ©C
Junction temperature T; “ max. 150 °C

THERMAL RESISTANCE
From junction to ambient (note 1) Rthja = 430 K/W

CHARACTERISTICS
Tj=25 OC unless otherwise specified

Collector cut-off current

le=0;Veg=10V lcBO max. 10 nA

Ie=0;Veg = 10V;Tii'!000(] lceo max. 10 uA
DC current gain

lc= 2mA;Veg=1V hEg 20 to 150

Ic =25 mA; VYeg=1V hgeg min. 20
Transition frequency

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

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

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

1. Mounted on a ceramic substrate of 8 mm x 10 mm x 0.7 mm.
2. Crystal mounted in a BF Y90 envelope.,
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N-P-N 4 GHz wideband transistor BFS17

Emitter capacitance at f = 1 MHz

lc=1=0;Vgg =05V Ce max. 2.0 pF
Feedback capacitance at f = 1 MHz
lc=1mA; Vg =5V Cre typ. 0.65 pF

Noise figure (note 2)

lc=2mA;Vcg=5V;

f=500 MHz; Rg=50Q F typ. 45 dB
Intermodulation distortion

Ic=10mA; Veg=6V; R =375Q; Tymp=25°C

Vo =100 mV at f, = 183 MHz

Vo =100 mV at fg = 200 MHz

measured at f(2q.p) =217 MHz dim typ. —45 dB
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BFS17

7210165

7210164

60 .. Jtypical values 60 . . Itypical values.
—InTgsec H=250c -
IC — e g eime 4%
' M 06mA
(mA) /r— 6m
p‘/‘,/ | 05mA -
2B N ,% . _ . b o e
%// _ | fosmA;
= 1 / / =% e O ey = =
. A e R I
I P B 1 . Jdoama.
20 s 1 02mA]
= = ek : TS S = .
— 1. 0imA
R IR R [T [ 1
o1 IS N il HEE
0 1 Veg (V)2 10 Veg (V) 20
Fig. 2 TJ = 25 OC; typical values. Fig. 3 Tj = 25 OC; typical values.
150 7210170
L VCE:‘IV | - IS & 1f ISR S——
- 0 e o S
hegl—— B E N N I N S O 0 S

Fig.4 VCE =1V:T

I

25 9C; typical values.
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N-P-N 4 GHz wideband transistor J t BFS17

3 7210169

- — — 4+ L+ HVCE=5V [

. = I S . SR

il b - HHHE =500MHz — 1 H—— bt
T —or—rromW =28°C rr T T
(GHz) I I S 0 0 15 8

Fig. 5 Vcg =5 V; f =500 MHz; Tj = 25 °C; typical values.

60 7210167 7210166
L Mep=tV L L T lg=Ie=0 [ :

I N =25°C T T I T T =IMHz JH 10 8
CH T T I T e ] 2pHT =25°C -
(mA) 1 TR v mi O s s oSnd B EBEE
RN EEANNEYENS Y DS Cck:':‘.:::}:_':: S85 0 R B 0a 50!
R ! i | (pF) ——— H—
oA Sesassas son
ENEEREEEEEEEEENE SN R ansl sessd
e Read el anay e
I O N SEEEN sSEREsEs gRaas

20 —

Ll ﬁ_.._._,-,# B
——— 4 +—
— 4 ——i—+ 4 ‘[ 4 4

. . S - ——L

T EEEEEE eiisaannaanmsuanscSsssessszsss
AnnmaauE 4%' | ST

L AT
500 700 VBE(mV) 900

e

ISUSNEEREE SEENE

20 Vog(V) 30

v

Fig. 6 Vgg =1V:Tj=25°C; Fig. 7 Ig= 1= 0;f=1MHz;
typical values. Tj=25 OC; typical values.
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BFS17 J L
7210171

crystal mounted in a BFYS0 envelope Vo =5V = e

T T e = 2mA HHH

20F Zg =optimum T

4 =25°C

1
]

(dB)-

15

007 0] 110 100f(MHZ) 1000

Fig. 8 Veg=5V;Ic=2mA; Zg = optimum; Tj=25 OC; typical values.

15 . 7210163 10
crystal mounted ina BFY90 | | | Ve =10V T

envelope 77— | ICBO__..t:; T A

Veg=5V T rH . T /‘r—j‘

(dB) f  =500MHz—1 | ”_—' ] (nA) E TT | 'ty7_“__(
|

7210168.1
—‘—'—‘-‘F =,

RS '—'501“.: | [
T =25°C T 1 , .

j AL I O O O

e e —
T 0 O B B B e

10

- H ; 7

i IENEEEEANEE A

ENNNNEESEE T | yaill | .
1T A1

T e oA

1
i
HEHT oo / “

CHTTTITITT711 go0 [ | '
0 10 Ic(mA) 20 0 50 100 T(5C) 150

Fig.9 VCEtSV-f:5OOMHz. ) _ . .
5 ¢ Fig. 10 V 10 V; typical values.
Rg =50 Q; T; = 25 OC; typical values. & ce

% +4
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J L BFS17A

N-P-N 2 GHz WIDEBAND TRANSISTOR

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

applications in thick and thin-film circuits.

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

behaviour.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) Vego max. 25 V
Collector-emitter voltage (open base) VCEo max. 15 V
Collector current (DC) Ic max. 25 mA
Total power dissipation up t0 Tamp = 25 °C Piot max. 300 mW
Junction temperature Tj max. 150 °C
D.C. current gain )
min. 20

Ic=2mA;Veg=1V hre 46D
Transition frequency at f = 500 MHz max.

lc=25mA; V=5V fr typ. 28 GHz
Noise figure

lc=2mA; Ve =5V, f=800 MHz F typ. 25 dB
Qutput voltage at d;, = —60 dB

Vee=10V;Ilc=14mA;Z =750

flp+q—n= 793.25 MHz Vg typ. 150 mV
Maximum unilateral power gain at f = 800 MHz

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

MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BFS17A = E2
3.0
Pinning 2.8 b .
1 = base 0.150 =
2 = emitter 0.090
D -
3 = collector =075 - M| A
0T T m (Eb2Ehl
2 4 1
: Y
& e
& e 01 l - !
b n?‘g max : 14 25
;:x 1.2 max
— __,_i 10° |
MBEO12 e - max —
! f yuE
e 1L 0. | S
max 30° G-“B_OJ EME 7296885 1
max
TOP VIEW
RATINGS
Limiting values in accordance with the Absolute Maximum System (1EC 134)
Collector-base voltage (open emitter) Veeo max. 25 Vv
Collector-emitter voltage (open base) Veceop  max. 15V
Emitter-base voltage (open collector) VEBD  max. 25 V
Collector current (DC) Ic max. 25 mA
Collector current (peak value) Icm max, 50 mA
Total power dissipation up to Tamb =25 °C* Piot max. 300 mw
Storage temperature Tstg —65 to + 150 ©°C
Junction temperature Tj max. 150 °C
THERMAL RESISTANCE
From junction to ambient* Rthjia = 430 K/W

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

BFS17A

CHARACTERISTICS

T; = 25 OC unless otherwise specified

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

DC current gain
Ic= 2mA; V=1V
Ic=25mA;Vee=1V

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

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

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

Feedback capacitance at f = 1 MHz
Ic=0;Vgg=5bV

Maximum unilateral power gain
(s.lzassumed to be zero)

IS,
[1- s, /2] [1-[s2,|21

Ic=14mA; Veg = 10 V; f= 800 MHz

Noise figure at f = 800 MHz
Ic=2mA;Vcg=5V;
25=608; Tagmp =25 9C

Output voltage at d;, = —60 dB
(DIN 450048, par. 6,3: 3-tone)
Ic=14mA;Vee=10V;Z =75Q
Vp = Vo z fp = 795,25 MHz
Vg =Vo—6dB; fq =803.25 MHz
V, =V, —6dB; f, = 805.25 MHz
Measured at f( + g — r) = 793.25 MHz

Gym=10log

ISnF

Lt

1nF
7500 J -

10k

lcBo

hre

fr

Gum

180 0,68 pF
z l, 7282709

max.

50 nA

20 to 150

min,

typ.

typ.

typ.

yp.

typ.

typ.

typ.

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

L1 = L3 =5 uH Ferroxcube choke.

L2 = 3 turns Cu wire (0.4 mm), internal diameter 3 mm, winding pitch 1 mm.

20

2.8 GHz

0.7 pF

1.25 pF

0.6 pF

13.5 dB

25 dB

150 mV
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BFS17A

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

Ic $11
mA MHz
2 ‘ 4 | 094/ —11,1°
100 | 0,89/ —27,6°
| 200 079/ —50,3°
500 0,50/—103,1°
| 800 | 043/-130,7°
| 1000 0,43/—148,2°
; 1200 0,41/—172,5°
5 40 0,84/ —19,00
100 0,74/ —45,00
200 0,60/ —75,6°
500 0,38/—-133,50
| 800 | 0,35/—158,6°
1000 0,37/-171,20
1200 ‘ 0,41/+166,1°
10 | 40 0,73/ —28,7°
‘ 100 | 059/ —64,1°
200 | 0,46/ —99,8°
500 0,35/—156,4°
800 | 0,34/-175,1°
1000 | 0,36/+175,8°
1200 0,43/+158,2°
14 40 0,65/ —35,6°
100 0,52/ —75,99
200 0,41/-113,10
500 0,35/—164,2°
800 0,34/—179,4°
1000 0,37/+173,99
1200 0,44/+154,60
20 40 0,58/ —44,30
100 0,45/ —89,50
200 0,38/—125,99
500 0,35/-171,6°
800 0,35/+176,2°
1000 0,38/+170/1°
1200 0,46/+153,20

s 5 s Gum
21 12 | 22 St

.6,50/173,0° | 0,01/83,10 1,00/ —4,1° | 457
6.22/158.7° | 0,03/74,1° 096/ —9.8° | 340
5.38/143.2° | 0.06/63.8° 0.89/-16,0° | 25.7
3.37/107.0° | 009/47.10 068/-243° | 145
2,43/ 931° | 011/47.9° | 0,64/-28,0° ’ 10,9
2,08/ 845° | 012/501° | 062/-326° @ 93
173/ 7580 | 0,13/51.69 0.54/—31.60 ‘ 71
14,43/167,4° | 0,01/80,20 098/ —7,6° | 425
12.92/147.3° | 0,03/67.8° 0.89/-16.9° | 325
9.60/128.6° | 005/58.6° 0.75/—23.1° | 253
494/ 9839 | 0,07/546° 052/-237° | 159
325/ 86.5° | 009/60,3° 0.52/-256° | 122
2.71/ 7990 | 011/62.7° 0,50/—30,1° | 105
2.31/ 73.4° | 0.12/64,3° 043/—248° | 89
23,50/160,9° | 0,01/76,3° 095/—11.7° | 410
18,60/136,3° | 0,02/637° 0.79/-22.4° | 316
12,38/117.6° | 0,04/58 60 062/-261° | 250
5,64/ 925° | 0,06/62 49 0,44/-202° | 165
367/ 82.7° | 0,09/67.9° 046/—222° | 128
3.00/ 7679 | 0.11/69,30 0.44/-26,6° | 11.1
2,56/ 71.6° | 0.13/70,6° 0.38/-19.1° | 97
28,67/156,8° | 0,01/74,80 0,93/-13,7° | 405
20,73/1312° | 0,02/62,5° 0.74/—243° | 312
13,17/113,0° | 0,03/60.3° 057/-258° | 249
5,85/ 90,3° | 0,06/6520 042/-17.6° | 168
3,76/ 81.3° | 009/70,6° 0.44/-201° | 130
3,04/ 7580 | 011/71.7° 0,43/—248° | 112
2,63/ 69.79 | 0.13/72.40 0.38/=17.0° | 10,0
33,42/152,49 | 0,01/72,40 0,90/—158° | 396
22,57/125,6° | 0,02/618° 0,69/-2500 | 309
13,53/108.7° | 0,03/62.5° 0.53/—2420 | 248
5,80/ 87,80 0,06/68,0°0 0,42/-15,00 16,7
3,68/ 79.4° | 009/7250 0.44/—18.4° | 12.8
3,01/ 742° | 011/73.50 043/-23.1° | 111
2,63/ 69.3° | 0,12/74.1° 0.38/—15,8° | 10,1
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N-P-N 2 GHz wideband transistor BFS17A
s-parameters (common emitter) at Vg = 10 V; typical values.
Ic f s s s s G
1w " 21 | 12 22 o
2 40 0,94/ -1055° 6,35/173,20 ‘ 0,01/83,20 1,00/ —3,5° 455
100 0,89/ -26,1° 6,15/159,7° ‘ 0,03/74,7° 0,97/ —8,7° 346
200 0,80/ —47,7° 5,37/144,20 0,05/64,9° 0,91/-13,8° 26,5
500 | 0,51/ -98,2° 3,40/108,9° ‘ 0,08/48,89 0,72/-21,3° 15,1
800 | 0,42/-126,1° 2,45/ 946° | 0,10/50,0° 0,69/-25,0° 11,4
1000 0,41/-14420 2,09/ 856° | 0,11/52,1° 0,66/—29,0° 87
1200 0,39/-170,5° 1,76/ 77,19 ‘ 0,12/53,10 0,59/—-28,1° 75
5 40 | 0,85/ —18,0° 14,09/168,2° | 0,01/81,0° 0,99/ —6,3° 440
100 0,76/ —41,40 12,61/149,1°© | 0,03/69,2° 0,91/-14,4° 333
200 L 0,61/ -709° 9,69/130,0° 0,04/60,1° 0,79/—19,9° 26,0
500 | 0,38/-126,8° 5,04/ 99,2 0,07/54,9° 0,57/-20,6° 16,5
800 0,33/-152,2° 3,35/ 87,9° | 0,08/61,2° 0,57/-22,7° 12,7
1000 | 0,35/—165,9° 275/ 8100 | 0,10/640° | 055/-264% | 109
1200 | 0,39/+168,5° 2,35/ 74,1° 0,11/65,4° 0,49/-22,3° 93
10 40 , 0,76/-259 © 22,67/161,99 0,01/76,6° 0,96/ —9,89 42,1
100 0,63/ -57,9° 18,55/138,5° 0,02/65,1° 0,83/-19,20 325
200 ‘ 0,47/ —91,5° 12,47/119,0° 0,03/59,8° 0,67/—22,4° 256
500 0,33/—151,1° 5,82/ 93,00 0,06/62,2° 0,50/-17,7° 171
800 0,31/-169,4° 3,78/ 83,6° 0,08/68,4° 0,51/-19,6° 13,3
1000 0,33/-178,6° 3,10/ 77,9° 0,10/70,0° 0,50/—23,5° 11,6
1200 ‘ 0,39/+158,8° 2,65/ 71,9° 0,12/70,8° 0,45/-17,8° 10,1
14 40 0,70/ —30,8° 27,63/158,1° 0,01/74,7° 0,95/-11,6° 415
100 0,55/ —67,6° 20,66/133,4° 0,02/63,8° 0,78/-20,9° 32,0
200 0,42/—102,5° 13,42/115,4° 0,03/60,9° 0,62/-22,4° 255
500 0,32/—158,3° 5,97/ 91,4° 0,06/65,1° 0,48/—15,7° 171
800 0,31/-174,4° 3,88/ 81,8° 0,08/70,5° 0,50/-18,3° 13,5
1000 0,34/+177,7° 3,14/ 76,7° 0,10/71,9° 0,49/-22,2° 116
1200 0,40/+156,0° 2,71/ 70,20 0,12/72,3° 0,44/—15,9° 10,3
20 40 0,65/ —37,4° 32,19/154,4° 0,01/73,2° 0,92/-13,4° 40,8
100 0,49/ —76,7° 22,74/127,99 0,02/62,7° 0,73/-21,8° 31,7
200 0,38/-112,6° 13,78/110,5° 0,03/62,3° 0,59/-21,19 25,3
500 0,32/-164,7° 6,05/ 88,6° 0,06/67,4° 0,47/-13,69 17,2
800 0,31/-179,0° 3,84/ 80,10 0,08/72,49 0,50/-16,8° 13,4
1000 0,34/+173,5° 3,14/ 75,1° 0,10/73,1° 0,49/-21,0° 1186
1200 0,40/+155,0° 2,69/ 69,8° 0,12/73,6° 0,44/—14,7° 10,3
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BFS17A

= ] _ I . - - —
o ] S S S S S (N SR [ . 1
0 10 20 30

Fig. 3 Vg =5 V; =500 MHz;
Tamb = 25 OC; typical values.

Ce
\pF
0.5
0 ] 1 1
0 4 8 2 16

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

e e e ————
B NN ) N N A (N NS S N
Rege
60 b——p—t——1 L L | 1 1 [
R EER 1 1 1 |
ol L B SN (N N I N A
o] 10 20 N 30

Fig. 4 Vog=1V: Tymp= 25 °C;
typical values.

0 ) (N S R S I |
0 10 pp— 20

Fig.6 Veg=5V; Tymp = 259C;
f =800 MHz; Zg =60 £; typical values.
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BFS18
BFS19

SILICON PLANAR EPITAXIAL TRANSISTORS

N-P-N transistors in a microminiature plastic envelope. They are intended for general purpose and h.f.
applications in thick and thin-film circuits.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) Vego  max. 30 v
Collector-emitter voltage (open base) Veep — max. 20 \
Collector current (d.c.) Ic max. 30 mA
Total power dissipation up to Tymp = 25 °C Piot max. 250 mWw
Junction temperature T max. 150 oC
D.C. current gain BFS18 \ BFS19
Ilc=1mA; Vgg=10V heE 3510125‘ 65 to 225
Transition frequency at f = 100 MHz
Ic=1mA;Vcg=10V fr typ. 200 | 260 MHz
Noise figure at f = 100 MHz
Ig=1mA; Vce=10V;Gg=10mS F typ. 4 dB
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BFS18=Flp
3.0 BFS19=FZp
Pinning: 2.8
1 = base 0.150 b
2 = emitter 0.090
~~ — [0.95| |=—
3 = collector - 075 ~ EE
0.60
2 i L
: // ] 1]
. I | X ' ' !
b 10 max | 14 25
max 1.2 max
b | !
MBBo12 e Q B ’ max
3
-y o - gEEEE
'—F,EJ,(’ 30° 0-'["8_0.1 E 72968851
max
TOP VIEW
Reverse pinning types are available on request.
See also Soldering recommendations.
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BFS18

BFS19
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter) Vego — max. 30 vV
Collector-emitter voltage (open base)

Ic=2mA Vceo — max. 20 v
Emitter-base voltage (open collector) VERO max. 5 v
Collector current (d.c.) Ic max. 30 mA
Collector current (peak value) Icm max. 30 mA
Total power dissipation up to Tymp = 25 °C Piot max. 250 mW
Storage temperature Tstg —65 to + 150 oc
Junction temperature T; max 150 ac
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;Veg =20 V.‘ij 100 °C lceo =5 10 LA
Base-emitter voltage

Ic=1TmA;Veg=10V VBE 0,65 to 0,74 V
D.C. current gain —B~F—I——S18 BEe

Ic=1mA;Vcg=10V heg 3510 125 | 65 to 225
Transition frequency at f = 100 MHz

Ic=1mA;Vcg=10V fr typ. 200 260 MHz
Collector capacitance at f = 1 MHz

lg=1a=0;Vgg=10V Ce typ. 1 pF
Feedback capacitance at f = 1 MHz

Ic=1mA;Vecg=10V —Cre typ. 0,85 pF
Noise figure**

lc=1mA;Vcg=10V;

Gg=10mS ;f=100 MHz F typ. = dB

** Crystal mounted in a BF115 envelnna,

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

840 April 1991




Silicon planar epitaxial transistors BFS18
BFS19

5__ r 72101724
— crystal mounted in a BF115 envelope - . 1] [ li— 11 Q‘N
=t lpr =ImA ! 1] Gl
F B LT [ TI[I0*C [ , R 11“
(dB) Gg [T I Veg=10V T_LI—[ M o I e _#lj%l@
T = 25°C 1 MRS : ‘

(mS) —t 1t — 1 T

%4 f (MHz) 1000

<
=]
=
~

100

(PF)

orrle=le =0 y HERvCe =20V
P f =1MHz e (o:]s|EmEAASmENLENRSE BRSNS SEnE RO
2l = 25°C o (AT H [T ?‘f
Ce 1 Ir I Ry
H -

158+

SR - T

H111 - = T EENIEEEN
HRERER — —

41131 IR |
T i

o 6 0 Ve 0 50 00 7, (°C) 150

Fig. 3. Fig. 4.

April 1991 841




BFS18
BFS19

Typical behaviour of collector current versus collector-emitter voltage
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Silicon planar epitaxial transistors

BFS18
BFS19
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BFS20

SILICON PLANAR EPITAXIAL TRANSISTORS

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

QUICK REFERENCE DATA

Collector-base voltage (open emitter) Veceo max. 30 V
Collector-emitter voltage (open base) Veeo — max. 20 Vv
Collector current (d.c.) Ic max. 25 mA
Total power dissipation up to Tymp = 25 °C Piot max. 250 mW
Junction temperature Tj max. 150 °C
D.C. current gain
Ic=7mA;Veg=10V hgg o 40
Transition frequency at f = 100 MHz
lc=5mA; VcE =5V fr typ. 450 MHz
Feedback capacitance at f = 1 MHz
lc=1mA; Ve =10V Ces typ. 350 fF
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BFS20=G1p
3.0
Pinning: 28
1 = base 0.150
2 = emitter 0.080 0.95| |~
., 075 % —| 1035 02@lalB]
3 = collector 0.60 //\ A E-.
1 2 i i 1
¢ —”c t —— T
° | ‘ '
10 max ) 1.4 25
b max 1.2 max
/ \ 400 |
~ 10 '
i i 7 max =
MBBO12 e 3 .
1
\/ 0
"Hn;lc:x_" 30° Doha_o_f'" E 72968851

max
TOP VIEW

Reverse pinning types are available on request.

See also Soldering recommendations.

April 1991
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BFS20

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

Ic=2mA Vceg  max. 2V
Emitter-base voltage (open collector) see Fig. 2 VEBQ  max. 4V
Collector current {d.c.) Ic max. 25 mA
Collector current (peak value) Icm max. 25 mA
Total power dissipation up to Tymp = 25 °C Piot max. 250 mW
Storage temperature Tstq —65t0 +150 °C
Junction temperature Ti max. 150 °C

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

CHARACTERISTICS
Ti = 25 OC unless otherwise specified

Collector cut-off current

Ig=0;Veg=20V lceBo 100 nA
Ig=0;Vgg=20V; TI = 100 °C lcBO 10 pA
Base-emitter voltage
=7 mA: Vep = 10V typ. 740 mV
C CE VBE 900 mV
D.C. current gain
= 40
lc=7mA; V =10V t
& CE 'FE typ. 85
Transition frequency at f = 100 MHz
_ > 275 MHz
lc=5mA;V 10V f
c CE T typ. 450 MHz
Collector capacitance at f = 1 MHz
IE=1g=0;Vpg=10V Ce typ. 0,8 pF
Feedback capacitance at f = 1 MHz
lc=1mA;Veg=10V —Cre typ. 350 fF

* Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm.
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Silicon planar epitaxial transistors
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Silicon planar epitaxial transistors BFS20
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BFT25

N-P-N 2 GHz WIDEBAND TRANSISTOR

N-P-N transistor in a plastic SOT-23 envelope, primarily intended for use in u.h.f. low power amplifiers
in thick and thin-film circuits, such as in pocket phones, paging systems, etc. The transistor features
low current consumption (100 pA —1 mA); thanks to its high transition frequency, it also has excellent
wideband properties and low noise up to high frequencies.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) Vepo  max. 8V
Collector-emitter voltage (open base) Vceo  max. 5V
Collector current (DC) Ic max. 6.5 mA
Total power dissipation up to Tymp = 256 °C Piot max. 300 mW
Junction temperature Tj max. 1560 OC
Transition frequency at f = 500 MHz
Ic=1mA;Vcg=1V fr typ. 2.3 GHz
Feedback capacitance at f = 1 MHz
lc=1mA;Veg=1V Cre max. 045 pF
Noise figure at optimum source impedance
Ic=1mA; Vcg = 1V; f=500 MHz F typ. 3.8 dB
Max. unilateral power gain
Ic=1mA;Veg =1V, f=500 MHz Gum typ. 18 dB
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BFT25=V1,
3.0
Pinning 28
1 =base 0.150
2 = emitter 0.090 -
075 % —{ [0.85]
Siolecor (ST 22 m  (Elz@als]
/ 2 b
i — 01 ' — f
Aok | max ; 1.4 25
b 1.2 max
— __,l 10° ‘ ;
i § max
MBBOD12 e 3 :
11 _,\/ 0 . ! I
max  30° 0""‘3—0_1 EE 7296885 .1

max
TOP VIEW

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

W (April 1991 851




ekl \

RATINGS

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

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

Collector current (peak value; f > 1 MHz)
Total power dissipation up to Tymp = 25 °C

Storage temperature
Junction temperature

THERMAL RESISTANCE

From junction to ambient*

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

lg=0;Veg=5V
D.C. current gain
lc=10pA; V=1V
Ic=1mA;Vcg=1V
Saturation voltages
Ic=10pA; Ig=1pA
Ic=1mA; Ig=0.1mA

Transition frequency at f = 500 MHz
Ic=1mA;Veg=1V

* Mounted on a ceramic substrate of 8 mm x 10 mm x 0.7 mm.

VeBo
Vceo
VEBO
Ic
Icm
Ptot
Tstg
Tj

Rthj-a

lceo
hFE
hFE
VCEsat

VBEsat

VCEsat
VBEsat

fr

max 8
max 5
max 2
max 6.5
max 10
max. 300
—65 to + 150
max. 150
= 430
max. 50
min. 20
typ. 30
min. 20
typ. 40
max. 200
max. 750
max. 175
max. 900
min. 1.2
typ. 2.3

Vv

Vv

Vv
mA
mA
mW
oC
oc

K/W

nA

mV
mV

mV
mV

GHz
GHz
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N-P-N 2 GHz wideband transistor

BFT25

Collector capacitance at f = 1 MHz
Ig=1g=0; Veg =05V
Emitter capacitance at f = 1 MHz
Ic=1c=0;VEgp =0
Feedback capacitance at f = 1 MHz
Ic=1mA; Veg=1V; Tgmp=259C
Noise figure at optimum source impedance
Ic=0,1mA;Vgg =1V =500 MHz; Tgmp =25 °C
Ic=1mA; Vg =1V; f=500 MHz; T;qp =25 °C
Maximum unilateral power gain (sqpassumed to be zero)
15,12
11-1s,,1?] [1-1s,,1?]
Ic=1mA;Vcg=1V; =200 MHz; Tymp = 25 °C
Ic=1mA; Vcg =1V, =500 MHz; Tamp =25 °C
Ilc=1mA; Vcg =1V, f=800 MHz; Ty =25 °C

Gym (indB) = 10 log

Cc max. 0.6 pF
Ce max. 0.5 pF
Cre max. 0.45 pF
F typ. 5.5 dB
F typ. 3.8 dB

Gum typ. 25.0 dB
Gum typ. 18.0 dB
Gum typ. 12.0 dB

April 1991
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BFT25
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Fig.2 Vcg=1V; Ti = 25 OC; typical values.
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Fig. 3 Vg =1 V: f = 500 MHz; Ti=25 OC; typical values.
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NP N 2 GHz wideband transistor BFT25

1267614
0.6 I 11 LI TTTT
1 ENEREER
Ce 7y=2 %
! E-le=
(PF) f= 1 MHz
0.4 H
typ
0,2
| |
|
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Fig. 4 Ig=1a=0;f=1MHz; T; = 25 OC; typical values.
E=le i
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Fig. 5 Vo =1V, f =500 MHz; Zg = opt.; Tamp = 25 OC; typical values.
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BFT25

Fig. 6 Vcg=1V;Ic=1mA;
Tamb = 25 ©C; typical values.

Input impedance derived from
input reflection coefficient 511
coordinates in ohm x 50

90°

1202

150

f = 800 MHz

180° |
150°
Fig. 7 Ve =1V;Ic=1mA;
Tamb = 25 °C; typical values.
Reverse transmission coefficient $12 120°
90
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N+P-N 2 GHz wideband transistor

Fig.8 Vee=1V:ic=1mA;
Tamb = 25 OC; typical values,

Qutput impedance derived from
output reflection coefficient $99
coordinates in ohm x 50

180°

Fig. 9 Vep=1V:lg=1mA;
Tamb = 25 OC; typical values.

Forward transmission coefficient so4

f =800 MHz

7767658

150°

120°

90°

767657
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Philips Components

MECHANICAL DATA
SOT23.

Marking code: V10

Data sheet BFT25A
status Prehmlnary specification NPN HF wideband transistor
date of issue | April 1991
DESCRIPTION PINNING
NPN transistor in a plastic SOT23 : PIN | DESCRIPTION
envelope, primarily for use on low 1 base
power amplifiers. Ideal for pagers [ 2 emitter
and other battery operated systems { 3 | collector
where low power consumption is
critical.
QUICK REFERENCE DATA
'sYmBoL/ PARAMETER | CONDITIONS | MIN. | TYP. |MAX.| UNIT
Veeo collector-base | open emitter | - - 8 |V
[ voltage | |
Vceo collector-emitter [ open base - 5 |V ’\
| voltage I f |
[1c collector current : - - 6.5 mA |
Piot total power | - - 50 | mw ‘
I dissipation (DC)
| | b ‘ I
T junction temperature | - - |160 | °C
mg | DC current gain | Ic=0. mA; = 80
| | Vce=V
| fr transition frequency | f = 500 MHz; ’ 3.5 5 ‘ - | GHz
| lo= 1 mA:
Vee=V |

LIMITING VALUES

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

. SYMBOL | PARAMETER MIN. MAX. \ UNIT
| Vceo collector-base voltage - 8 [v
| Vceo | collector-emitter voltage - L 5 \
| Vero | emitter-base voltage = ' 2 v
e | collector current { | 6.5 mA
Ptot [ total power dissipation (DC) 1 - 50 mw
Tsig | storage temperature range | -85 +150 °C
T, ' junction temperature | - 150 °C
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Philips Components

Preliminary specification

NPN HF wideband transistor BFT25A
THERMAL RESISTANCE
[ SYMBOL PARAMETER MAX. UNIT
[ Bth j-c from junction to case 320 KW
CHARACTERISTICS
Tj =25 °C unless otherwise specified
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Vier)ceo | collector-base breakdown open emitter 8 - - Vv
voltage lc=10pA
Vigr) ceo | collector-emitter breakdown open base 5 - Vv
voltage lc=100pA
Vigr)eBo | emitter-base breakdown voltage | open collector 2 "
le=10 A
hrg DC current gain Ic=0.5 mA, - 80
Vce=1V
Cre feedback capacitance f=1MHz; 0.22 pF
Ic=0;
VCE =4 V
Gum maximum unilateral gain f=500 MHz; = 24 - dB
Ic=0.5mA;
Vee=1V
Gum maximum unilateral gain f=1GHz; - 15 dB
lc=0.5mA;
Vee=1V
F noise figure f =500 MHz; - 1.7 2 dB
Ic=0.5mA;
VCE = V
F noise figure f=1GHz; - 2 2.5 dB
Ic=0.5mA;
Vce=1V
fr transition frequency f = 500 MHz; 35 5 GHz
Ic=1mA;
VCE = 1 V
April 1991 860




BFT46

N-CHANNEL SILICON FET

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

QUICK REFERENCE DATA

Drain-source voltage *Vps max. 256 V
Gate-source voltage (open drain) -V@so max. 25V
Total power dissipation up to Tamb = 40 oc Piot max. 250 mw
Drain current 02 mA
= ; - ,2 m
Vps=10V;Vgg=0 Ipss = 15 mA
Transfer admittance (common source)
Ip=0.2mA;Vpg=10V;f=1kHz lyss > 0,5 mS
Equivalent noise voltage
Vps= 10V; Ip =200uA; B=0,6 to 100 Hz Vn & 0,5 pVv
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. ' 3,0 BFT46 = M3
2.8 B
0,150 | =—19] — (8] Pinning
0,090 1 =drain
! —- -
R | A ((ED2@Iale] 2=source
3 =gate
i 2 1 -l '
= L
10° I | — il ! ) ‘|T.L|. 55 s
max ' '
max ! 1,2 max
4 % °
L | Y10 |
i j max ER
3|
s Il N 0 _.
max " 30° O’LB—OJ E 7296885
max
TOP VIEW

Note : Drain and source are interchangeable.
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BFT46

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

Drain-source voltage *Vng max. 25 V
Drain-gate voltage (open source) VpGo max. 25 V
Gate-source voltage (open drain) -VGso max. 25V
Drain current Ip max. 10 mA
Gate current g max. 5 mA
Total power dissipation up to Tymp = 40°9C”° Piot max. 250 mW
Storage temperature range Tstg -65 to +150 °C
Junction temperature T max. 150 9C

THERMAL RESISTANCE
From junction to ambient” Rth j-a = 430 K/W

CHARACTERISTICS
Tj=25 OC unless otherwise specified

Gate cut-off current

-VGg=10V:Vpg=0 -1gss < 0,2 nA
Drain current
> 0.2 mA
Vps=10V:Vgg=0 lpss 15 mA
Gate-source voltage 0.1V
Ip =50 uA; Vpg=10V -VGs 2 1f0 V

Gate-source cut-off voltage
Ip=05nA; Vpg=10V -V(P)GS < 1,2 V

y-parameters at f = 1 kHz;
Vps = 10V;Vgg=0; Tamp =25 °C

Transfer admittance Iyl > 1,0 mS
Output admittance IYos! < 10 uS
Vps=10V;Ip =200 uA; Tymp = 25 °C

Transfer admittance lygs! > 0,5 mS
Output admittance lYos! < 5 uS

Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm.
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N-channel silicon FET

Input capacitance at f = 1 MHz:
Vps=10V; VG5=0; Tamp =25 °C
Feedback capacitance at f = 1 MHz;
Vps=10V;VGgs=0; Tamp=25°C
Equivalent noise voltage

Vps =10 V; Ip = 200 pA; Tamp = 25 °C

B=0,6to 100 Hz

BFT46
Cis < 5 pF
Crs < 1,5 pF
Vp < 05 uVv

Fig.2 Power derating curve.

April 1991
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BFT46
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N-channel silicon FET BFT46
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BFT46
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N-channel silicon FET BFT46

104 7277644
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Fig. 12 Vpg = 10 V; Ip =0,2 mA; Tymp = 25 °C.
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Fig. 13 Vpg=10V:Ip=0,2 mA; Tamp = 25 °C.
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PNP 5 GHz WIDEBAND TRANSISTOR

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

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

N-P-N complements are BFR92 and BFRQ2A.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) -Vegp max. 20 V
Collector-emitter voltage (open base) -Vggp max. 15 V
Collector current (DC) -l max. 25 mA
Total power dissipation up to Tamp = 25 °C Piot max. 300 mW
Junction temperature T max. 1560 ©C
Transition frequency at f = 500 MHz

-lg=14 mA; V=10V fr typ. 5 GHz
Feedback capacitance at f = 1 MHz

-lc=2mA;-Veg=10V; Tgmp=25°C Cre typ. 0.7 pF
Noise figure at optimum source impedance

-lg=2mA; -Vgg = 10 V; f= 500 MHz; Tamp = 25 °C F typ. 2.7 dB
Max. unilateral power gain

=lc=14mA; -Vecg =10V; f= 500 MHz; Tymp = 25 °C Gum typ. 18 dB

Intermodulation distortion at Ty, = 25 °C
-lc=14mA; -Vcg =10 V; R = 75 Q; V5 = 150 mV
fip +q - r) = 493.25 MHz dim typ. -60 dB

MECHANICAL DATA

(See next page).

See also Soldering recommendations.

April 1991
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BFT92

MECHANICAL DATA

Fig. 1 SOT-23.

Pinning 0.150
- 0.090

1= base _.0-75..-/\

2 = emitter 0.60 /

3 = collector

W4

01
10° s | ae
c e max
i—-_ __,)l 10°
b o max
A \ f
MBBC18 e
s 11 o
max 30°
max

Dimensions in mm
3.0

2.8

*—‘—.
-

(a]

Marking code

BFT92 = Wi,

=[o2®)]a]8]

o 1
- s
1.4 25
1.2 max
'

|

|
sg!_;‘
0us 9,

=B

TOP VIEW

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

RATINGS

- EEERE

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

Collector-base voltage (open emitter)

Collector-emitter voltage (open base)

Emitter-base voltage (open collector)

Collector current (DC)

Collector current (peak value; f > 1 MHz)

Total power dissipation up to Tamp = 25 °C

Storage temperature
Junction temperature

THERMAL RESISTANCE
From junction to ambient®

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

-VcBo
-VCEO
-VEBO

7Z96885.1

max. 20 v
max. 15 V
max. 2V
max. 25 mA
max. 35 mA
max. 300 mW
-65 to + 150 °C
max. 150 OC
= 430 K/W
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P-N-P 5 GHz wideband transistor

CHARACTERISTICS

T;=25 OC unless otherwise specified

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

DC current gain
-lgc=14mA;-Vecg=10V

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

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

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

Tamb=250°C

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

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

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

5,17

[1-1s,,12] [1-15,, %]
-l =14 mA; -VgEg = 10 V; f = 500 MHz

Output voltage at dj, = —60 dB (see Fig. 2)
(DIN 450048, par. 6.3.: 3-tone)
~“lc=14mA;-Vcg=10V;R_ =758
Vp =V, at dj, =60 dB; fp = 495.25 MHz

Gym = 10 log

Vg = Vg-6dB ; fq = 503.25 MHz
Rr = Vo -6dB ; fr = 505.25 MHz
measured at f(p 4 g —r) = 493.25 MHz

* Crystal mounted in SOT-37 envelope.

-lcBo

hre

fr

Ce

Gum

BFT92

max. 50
min. 20
typ. 50
typ. 5.0
typ. 0.75
typ. 0.8
typ. 0.7
typ. 2.7
typ. 18.0
typ. 150

nA

GHz

pF

pF

pF

dB

dB

mVy
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BFT92

— 24V

820 2

680 pF

—orsa

TU.T.

16 Q
7Z74448

Fig. 2 Intermodulation test circuit.

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

872
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P-N-P 5 GHz wideband transistor BFT92

7277657 7Z77671
- en —
|
[ il
100 ]
Ce 5 1T
(pF) [ I\ 11
"FE B\ =
RENE
75. 08 I
IL typ
. — B ~N
- : — .
50
1] EN
0.6
i i1
25 I T
i
0 EH
0 0.4 LLI | 1
0 10 20 30 0 10 ~Veg (V) 20
—lc (mA)
Fiﬂ-'3|*Vi(;E= 10V; Tj=259C; Fig. 4 Ig=1g=0; Tj=259C;f=1MHz;
typical values. N typical values.
* R
A o
f | ]
(GHz) |+ ——
{/
2 A |
/
l |
[ ]
L
, 1
}o- . | =TT 1 1
1
o LLLI | [ L
0 20 —ic(mA) 40

Fig. 5 Vg = 10 V; f = 500 MHz; Tj=25 OC; typical values.
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BFT92

10

(dB)

~I
wn

107} 1

I:
(dB)

10

=]
w

Fig.6 -Veg=10V; -lgc=2mA; Zg = opt.;

f (GHz)
Tamb = 25 OC; typical values.

T — " = 1262676A
[T T T T T T T I T I T T T LT LI L
L 1] INEENEE ‘ 1] EENEEEENEREANNNEE
—— ! ! ' “ ! | -VCF_ =10V ==
HEE ﬂﬂ""”?**#“[%"f“lhsoomm 1
L bl | ! ] L | | [ 111 Zg=opt. 1]
ERNSRNEEE ‘ ’: ?ﬁi _‘_f‘“fl.:.fl N H - Tamb=25 °C—

e e e AR

T N T V“.r'*:’[Tfﬁ

1 1] . L1 i | HEEEN
‘ 1] i 8 RN
A T T o ]
U-L. S :ﬂ_ﬁ;T e I L |- ] [I 1
i I 1 T ] 11 ] | |
EEEEEE S 1 HENEEENE
T | [ ] L | N 7]‘ | 1T 1 1 | {
T T T T T T i T

T e e J ]

T T EEE SN AR I
HEN i LI T T Teyp | T ! [
. ] L I S s i | | | [T T 1117
R EaasaEEEEEEEE NN EEEEEEEEEEEEEEEEEEEE

— I I = T | L_if., 1

NS EEENEEEEEE Hf{ e i i ______i,TH.,,*

EEEREEN [T \ 111 EENEENERE

10

Fig. 7 Vg = 10 V; f = 500 MHz; Zg = opt.;
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15 -Ig(mA) 20

Tamb = 25 ©C; typical values.
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BFT93

P-N-P 5 GHz WIDEBAND TRANSISTOR

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

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

N-P-N complements are BFR93 and BFR93A.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) -Vecpo  max. 15 V
Collector-emitter voltage (open base) -Vceg max. 12 V
Collector current (DC) -l¢ max. 35 mA
Total power dissipation up to Tamp = 25 °C Piot max. 300 mw
Junction temperature Ti max. 150 oC
Transition frequency at f = 500 MHz

-lg=30mA;-Vpg=5V fr typ. 5.0 GHz
Feedback capacitance at f = 1 MHz

-lc=2mA; -Vgg=5V Cre typ. 1.0 pF
Noise figure at optimum source impedance

-lg=2mA; -Vgg =5 V; f = 500 MHz F typ. 2.4 dB
Max. unilateral power gain

-lg =30 mA; -Vgg =5 V; f = 500 MHz Gum typ. 16.5 dB

Output voltage at dj, = -60 dB
—lg=30mA; -Vecg=5V;R_ =750
fip + q - r) = 493.25 MHz Vo typ. 300 mv

April 1991
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BFT93

MECHANICAL DATA Dimensions in mm Marking code
) 30 =
Fig. 1 SOT-23. 28 B BFT93 = X1,
Pinning 0.150
1= base _o7s,_ ~90%0 —{[035] (= BEEonn
2 = emitter 0.80 //‘\ (a] -
3 =collector / o 0 4]
¢ 01 7 ! f
10 max ; 1L 25
b mfx 1.2 max
— | ___,l 10° i
max
f f -
MBBO18 e )
1.1 0 J ™
““max " 30° 0'1‘8-0_1 u G uu 72968851
max
TOP VIEW
If required, the R-version (reverse pinning) is available on request.
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter) -Vepo max. 15V
Collector-emitter voltage (open base) -Vcep max. 12 V
Emitter-base voltage (open collector) -VEgp max. 2V
Collector current (DC) -l max. 35 mA
Collector current (peak value; f > 1 MHz) -lem max. 50 mA
Total power dissipation up to Tamp = 25 °C Piot max. 300 mW
Storage temperature Tstg —65to+150 °C
Junction temperature Tj max. 150 °C
THERMAL RESISTANCE
From junction to ambient” Rthja = 430 K/W

* Mounted on a ceramic substrate of 8 mm x 10 mm x 0.7 mm.
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P-N-P 5 GHz wideband transistor

BFT93

CHARACTERISTICS

Tj=25 OC unless otherwise specified

Collector cut-off current
Ig=0;-Vgg=5V

DC current gain
-lc=30mA;-Vcg=5V

Transition frequency at f = 500 MHz
-lgc=30mA;-Vep =5V

Collector capacitance at f = 1 MHz
IgE=lg=0;-Vpgg=10V

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

Tamb =25°C

Feedback capacitance at f = 1 MHz
-lc=2mA;-Veg=5V

Noise figure at optimum source impedance *
-lg=2mA; -Vcg =5V; f=500 MHz

Max. unilateral power gain (smassumed to be zero)

|$;-||2
[1-1s,,1*1 [1-15,,17]
-lg=30mA;-Vcg =5 V; f =500 MHz

Output voltage at dj, = —60 dB (see Fig. 2)
-lc=30mA;-Vcg=5V;R_=75Q
Vp = Vg at dim = —60 dB; f, = 495.25 MHz

GUM =10 log

Vg = Vo -6dB i fg = 503.256 MHz
Ve = Vo —6dB ; fr = 505.25 MHz
measured at f(p + g - r) = 443.25 MHz

* Crystal mounted in SOT-37 envelope.

-lcBO

hrE

Gum

max.

min.

typ.

typ.

typ.

typ.

typ.

typ.

typ.

typ.

50 nA
20

50

5.0 GHz
0.95 pF

1.8 pF

1.0 pF

24 dB

16.5 dB

300 mv

April 1991

877




BFT93

— 24V

16 €2

7274449

Fig. 2 Intermodulation test circuit.

L1 = 4 turns Cu wire {0.35); winding pitch 1 mm; int. dia. 4 mm.
L2 and L3 = 5 uH (catalogue number: 3122 108 20150).
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P-N-P 5 GHz wideband transistor

BFT93

60 7277656 15 7277659
C
h c
FE
(pF)
L1
40 1.0
‘ .
o
P
P
20 0,5
0 0
0 20 —|c(mA) 40 ¢ 0. ~vegtv) 20
Fig. 3 -Vcg=5V;Tj=25°C; Fig. 4 Ig =g =0;T;j=259C; f= 1 MHz;
typical values. typical values.
7277673
6
b typ
{GHZ' -
4
/
/
2
0

Fig. 5 -Vpeg=5V; Tj=25 OC; f = 500 MHz; typical values.
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BFT93

10 TI627882
s e
1 et T 0 B
(dB) | | { | | “VgET? |
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_ T ‘ 7 Zg=opt. [ |
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=—— T 1 T 1
1 L — I j,— { % % :L ;
— i — I ! .
| 1 | S I ] ] |
5 | | | | / ’
1 . , B / ' [ 1]
| | | |
7 O §
| ! |ty ‘
| 1
2,5 T
=T | -
Sy I
| |
0 | |
107} 1 f (GHz) 10
Fig. 6 -Vep =5V, ~lg=2mA; Zg = opt.. Tymp = 25 OC; typical values.
15 : 7 12628754
.-— 4 — - - . ~ ! | -
ENENE NN E NS T
1] RN RAEN INENER | Vgg=5V |
F ‘ 1111 111 f=500MHz T
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Fig. 7 -Vgg =5 V; f= 500 MHz; Zg = opt.; Tamp = 25 °C; typical values.
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BRY61

PROGRAMMABLE UNIJUNCTION TRANSISTOR

Planar p-n-p-n trigger device in a microminiature plastic envelope intended for applications in thick and
thin-film circuits. It is intended for use in switching applications such as mator control, oscillators,
relay replacement, timers, pulse shaper, trigger device etc.

QUICK REFERENCE DATA

Gate-anode voltage

Anode current (d.c.) up to Tymp =25 9C

Junction temperature
Peak point current
Vg=10V; Rg =10k

Valley point current
Vg=10V; Rg= 10k

MECHANICAL DATA

Fig. 1 SOT-23.
0.150
090
., 075 __\p
0.60 // T
01
10° ™ max
max
LA | Yqoe
\ \ ’ max
2 1A =
max  30°
max

Vga max 70 V

Ia max 175 mA
T max 150 oC
Ip < 5 pA
Iy > 30 A

Dimensions in mm

‘ 1 | 14 25
1.2 max
l L
al
0.48_3,—~ l @lo1®|A]B]
TOP VIEW

See also Soldering Recommendations.

Marking code

BRY61 = ABp

73 3.0
2.8 3
B
g | 5 N [ Ek2@kfE] T
MBB178

7Z96885.1
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BRY61

RATINGS

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

Gate-anode voltage
Anode current (d.c.) up to Tamp = 25 °C

Repetitive peak anode current
t=10us; 6§ =0,01

Non-repetitive peak anode current
t=10 us; Tj =150°C

Rate of rise of anode current
uptolp=25A

Storage temperature
Junction temperature
Total power dissipation up to Tymp =25 °C

THERMAL RESISTANCE

From junction to ambient*

CHARACTERISTICS

Tamb = 25 ©C unless otherwise specified

Peak point current (see Figs 2, 3 and 4)
Vg=10V; Rg = 10 k22
Vg=10V;Rg =1MQ

Valley point current (see also Figs 2, 3 and 4)
Vg =10 V; Rg = 10 k&
Vg=10V; Rg =1MQ

Offset voltage (see Fig. 12)
Ia =0 (for Vp see Fig. 2; for Vg see Fig. 4)

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

VGA max. 70 V
Ia max. 175 mA
IARM max. 2,6 A
IASM max. 3 A
dla

- .20 A/
a3t max us
Tstg —65 to + 150 °C
T; max. 150 ©C
Ptot max. 250 mW
ch j_a = 500 KM
Ip < 5 pA
lp < 1 pA
Iy > 30 pA
Iy < 50 pA
Voffset = Vp—Vg V

882
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Programmable unijunction transistor

Igao

R2
TUT.

R1

Fig. 3 BRY61 with "program’’ resistors
R1 and R2.

Gate-anode leakage current (Fig. 5a)
Ik=0;Vga=70V

Gate-cathode leakage current (Fig. 5b)
Vak =0; Vg =70V

TUT

Ioncl +

BRY®61

728134

Fia. 4 Eqguivalent test circuit for character-
istics testing.

< 10 nA

< 100 nA

April 1991
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BRY61

Anode voltage

Ia =100 mA Va
Ia =180 mA Va
Peak output voltage
Vaa =20 V; C =200 nF (see Fig. 12) Vom
Rise time
Vaa =20V;C=10nF (see Fig. 12) tr
Vo
L [ e
go% ______ TZEN9E
l
I
|
i
|
0%}~ !
—-I t 14 t

Fig. 6 Output voltage waveform.

TAWAN

6V

80 ns

884
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Programmable unijunction transistor

10 —_——
o s
typical values [
Ip Tamb= /¢
(pA) I i
Rc-1kﬁ.
1
10k QL
-1 [ |
" ==
— 100k O
1072
:1Mﬂ.*“—:
107
0 10 20 Vs (V) 30
Fig. 7.
103 1 | T I I?ZEI“ga
= typical values [
Tamp=25°C
, mae
v
(n] i T Rg=1k0)
3 [
- | 1
, 10kQ
10 =
.—-""":_—_‘ 1(llﬂklﬂ.
|1
L MO
10
I I -
1
0 10 20 Vg (V) 30
Fig. 9.

BRY61
10 7261201
— typical values [ ]
V=10V —
Ip _\\
(pa) =
~
1 N ™ Ro=1kQ
S
A
AN -
M
10-1 \ ™ "'-l1ﬂkﬂ-¢
b ey
e N
N N
100k N
10—2 e
MO
107
-50 0 S0 Tams(°C) 100
Fig. 8.
o e
typical values []
— Vs=10V —
Iy
(pA)
il
10°
—
T Ro=1kQl
‘-t-..__“_-l
-—'"-
102 - 10k
he ||
T—
—
e = ™ ____100k,|r1_
— -—
-_“--_-'_"_--—m. 1Mﬂ
10 —
-50 0 50 Tams(°C) 100
Fig. 10.
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BRY61

726120
1 I. | .
| [ ]
2 | typical values | |
V5=10V
anfsel I ] - !
(v ' - !
| [
T |
1,5 !
' i
1 :
&R5=1Nﬂ
N
N
05 I = [ ]
d 100k L 10k |
] | ‘ N |
‘ \ Il
| \ | =1
B L 1] [TTTT1
-50 0 50 Tams(°C) 100
Fig. 11
30 - TZ61202.4
Vin 11 [TTTT1]
LTI T T11
T I typical values 14—
VD 1 Tumi:=25°C T
(v) !
20 C=2000F::
! | | P 1OGOF__.
[ P
| -
cL Vo 5
] 10nF[~T
200 27k0 =
o ~
] A
10 ; 7261193 = pad
‘4 o
B o
I = — 1InF
! I
| = I
1 -
"
ppt
0 “ 1
0 10 20 30 Vaa (V) 40
Fig. 12.
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BRY62

SILICON P-N-P-N PLANAR TETRODE THYRISTOR

Planar p-n-p-n trigger device in a microminiature plastic envelope. It is intended for use as a program-
mable trigger device (SCS = silicon controlled switch).

QUICK REFERENCE DATA

Anode gate — cathode voltage Vga-kRp max 70 V
Anode gate — anode voltage (open cathode) Vga—aO max 0V
Average anode current Ia(ay) max. 175 mA
Total power dissipation at Tymp = 25 °C Piot max. 250 mW
Junction temperature T max. 150 ©C
Gate-controlled turn-on time
Rgk-k = 1kQ tgt < 0,25 ps
Circuit-commutated turn-off time
- Rgk-k = 1k tq < 5 us
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-143. BRY62 = A51
0,150
0,090
b — [ — Elo2@[Al8]

//\

[ -
10° max
max
Ly | R
— \ j max

1,1 s
max  30°
max

30
- 2,8 »—&]
A
!

' 14 25
1,2 max
{
1 2|
i e ik emenm
0g8_J, 0483,
l—T17]
7285014.6
TOP VIEW

See also Soldering recommendations.
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BRY62

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

Transistor 1 (T1)

Collector-base voltage (open emitter) VcBO max. 70 V
Collector-emitter voltage (Rgg = 10 k£2) VcEO max. 70 V
Emitter-collector voltage (Igq = 0) VEBO max. 5V
Average collector current Iciav) max. 175 mA A
Collector current (peak value) Icm max. 175 mA**
Average emitter current IE(AV) max. 175 mA

Emitter current (peak value)
th = 10 us; 6 =1% IEM max, 25 A

Transistor 2 (T2)

Collector-base voltage (Ig2 = 0) -VeBo max. 70 V
Collector-emitter voitage (Igp = 0} -VeEg — max. 70 Vv
Emitter-base voltage (Icp = 0) -VERD  max. 70V
Emitter current (average) IE(AV) max. 175 mA
Emitter current (peak value)

tp=10pus; 8= 1% lEM max. 25 A
Reverse gate to cathode voltage Vga-kR max. 70 V
Gate to anode voltage (open cathode) Vga-a0 max. 0V
Gate to cathode voltage (open anode) Vgk-k0 max. 5V
Average anode current la(AV) max. 175 mA
Anode current (peak value)

tp= 10pus; 6§ =1% Iam max. 25 A
Anode gate current (average) Iga(av) max. 175 mA
Anode gate current (peak value) IGAM max. -
Total power dissipation at Ty = 25 °C* Ptot max. 250 mW
Junction temperature Tj max. 150 ©C
Storage temperature Tstg —65 to + 150 °C

THERMAL RESISTANCE
From junction to ambient* Rthj-a = 500 K/W

-

Device mounted on a ceramic substrate of 15 mm x 15 mm x 0,5 mm.

** During switching on, the device can withstand the discharge of a capacitor of maximum value of
500 pF. This capacitor is charged when the transistor is in cut-off condition, with a collector
supply voltage of 160 V and a series resistance of 100 k2.

4 Provided the Ig rating is not exceeded.
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Silicon p-n-p-n planar tetrode thyristor BRY62

{a) tgy!
3
?az "2 %
€2 2 E E
TR1
by . O
k
{ag) (k) o
2 164
Fig. 2 Circuit diagram.
CHARACTERISTICS
Tj= 25 OC unless otherwise specified.
Transistor 1 (TR1)
Collector-emitter cut-off current
Vce=60V; Rgg = 10 kQ2 ICER < 100 nA
VGE =70 V; Rgg = 10 kQ; Tj = 150 °C Icer < 10 pA
Emitter cut-off current
VEg=5V:Ic=0;Tj=150°C IEBO < 10 wA
Saturation voltages
Ic=10mA;Ig=1mA VeEsat < 05V
VBEsat < 09V
D.C. current gain
Vee=2V:Ilc=10mA hgg > 50
Collector capacitance
Veg=20V;Ig=1=0 Ce < 5 pF
Emitter capacitance
VEg=1V:lg=Ilc=0 Ce < 25 pF
Transition frequency at f = 100 MHz
VEE=2V;Igc=10mA T = 300 MHz
Transistor 2 (TR2)
Collector-emitter cut-off current
—Veeg=70 V;|B=0;Ti= 150 °C —lceo < 10 uA
Emitter cut-off current
uVEB=70V:iC=ic=O:Ti=150°C —lggo < 10 uA
D.C. current gain
Veg=0V;Ig=1mA heg 0,25t0 25
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BRY62

THYRISTOR

Anode to cathode
On-state voltage
IA=50mA; Igz = 0; Rgk-k = 10 k2
|A = 1 mA; |ga =10 I'HA; ng*k =10kQ2

Holding current
Iga =10 mA; —ng =2V; Hgk-k =10Q

Switching characteristics

Gate-controlled turn-on time (tgs = tg + t;)
when switched from Vg, =—-05Vt0 45V
at Rgk.k = 1 k&2

at ng-k =10k

2.7k02
+12V —

+50V J
€1
i A el Vak
gk P |

Vgk dc.

T
7ZBB766

Fig. 3 Switching times test circuit.

The pulse time of ng can be adjusted

in such a way that the broken line in Fig. 4
disappears, which means that the thyristor
starts triggering.

Vgk

VT < 14 V
VT < 12 V
Iy < 1 mA
tgt < 0,25 us
tgt & 1,5 us
o 45V
20
10%f | | t
..._/| | ‘ N—— 05V
— 1 -
'7‘d—-i
-ty ——
-~ "’-
t
TZB8762

Fig. 4 Switching times waveforms.
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Silicon p-n-p-n planar tetrode thyristor

Turn-off time (Figs 5 and 6)
ng = 1k2
Rgk = 10 k&2
Rgk = 10 k2; Tj =125 °C

2,7kt
+12V —. } *
1kQ
16 k2
+50Vv Vak
50 Hz
swiich b
i Rk A

A
7288765

Fig. 5 Switching times test circuit.

BRY62

tq < 5 us
tq < 8 us
q < 15 us
|“—‘"r.;4-
N
’ 1
’
/
4
e —— 12V
7288763

Fig. 6 Switching times waveforms.

The capacitor can be adjusted in such a way that the broken line disappears, which means that the

thyristor will not trigger any more.

April 1991
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MOSFET N-CHANNEL DEPLETION SWITCHING TRANSISTOR

Symmetrical insulated-gate silicon MOS field-effect transistor of the n-channel depletion mode type.
The transistor is sealed in a SOT-143 envelope and features a low ON-resistance and low capacitances.

The transistor is protected against excessive input voltages by integrated back-to-back diodes between
gate and substrate.

Applications:

® analog and/or digital switch
® switch driver

® convertor

e chopper

QUICK REFERENCE DATA

Drain-source voltage Vps max. 20 v
+15 \'
Gate-source voltage Vs max. _40 Vv
Drain current (DC) Ip max. 50 mA
Total power dissipation up to Tamp =25 °C Piot max. 230 mW
Junction temperature Tj max. 125 ocC
Drain-source ON-resistance
Vgs=10V;Vgg=0;1p=1mA Rpson max. 30 Q
Feed-back capacitance
Vgs=VBs=-5V:Vpg=10V;f=1MHz Crss typ. 0.6 pF
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-143. - Marking code: M32
Pinning; ,
1 = substrate (b) g‘ég% 8 .
- ~ - = -
2= sou‘rce / - - A EEE
3 =drain
4 = gate A 3
WK _A
| B 3 T ! d
10° max 1, 25 < b
max 1,2 max a s
: | Nqp° \ |
5l 7 max -1 |-
\ \ 2)
————— MBB113

—tAlae - J | ‘ I-EI
max 038 0

E._._+\ S—

TOP VIEW

Note: Drain and source are interchangeable

April 1991
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BSD22

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

Drain-source voltage Vps max. 20 Vv
Source-drain voltage Vgp max. 20 Vv
Drain-substrate voltage VDB max. 25 vV
Source-substrate voltage Vg max. 25 \%
Gate-substrate voltage VGB max. +25 Y
Gate source voltage Vs max. N ;g z
Drain current (DC) In max. 50 mA
Total power dissipation up to Tyqp = 25 9C* Piot max. 230 mw
Storage temperature range Tstg —65 to+ 150 oC
Junction temperature T max. 125 ocC

THERMAL RESISTANCE
From junction to ambient in free air* Rth j-a = 430 K/W

CHARACTERISTICS
Tamb = 25 ©C unless otherwise specified

Drain-source breakdown voltage

Vgs=VBs=—5V;ig=10nA V(BR)DSX min. 20 v
Source-drain breakdown voltage

VgD =VBp=-5V:Ip=10nA V(BR)SDX min. 20 Vv
Drain-substrate breakdown voltage

Vge = 0; Ip = 10 nA; open source V(BR)DBO min. 25 Vv
Source-substrate breakdown voltage

VGg = 0; I1g = 10 nA; open drain V(gR)sgo min. 25 Y
Drain-source leakage current

Vgs =Vps=—-5V;Vpg= 10V IDSoff typ. 1.0 nA
Source-drain leakage current

VGp=VBD =5 V:Vgp =10V ISDoff typ. 1.0 nA
Gate-substrate leakage current

VDB=VSB=0;VGB:i 15V lgBs max. 10 nA

* Device mounted on a ceramic substrate of 8 mm x 10 mm x 0.7 mm.
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MOSFET n-channel depletion switching transistor BSD22

Forward transconductance at f = 1 kHz

Vps =10 V; Vgg =0; Ip = 20 mA a5 gl L

typ. 15 mS
Gate-source cut-off voltage

Vps=10V;Vgg=0;1l

Ip =10 zA -V(p)gs max. 20V
Drain-source ON-resistance

Ip=1mA;Vgg =0;

_ typ. 25 Q2
Vgs=5V Rpson max. 50
_ typ. 15 Q2
Vgg =10V RDson max. 30 2
Capacitances at f = 1 MHz
Vgs=Vps=—5V:Vpg=10V
Feed-back capacitance Crss typ. 06 pF
Input capacitance Ciss typ. 1.5 pF
Qutput capacitance Coss typ. 1.0 pF
Switching times (see Fig. 3)
Vpp=10V;V;=—5Vto+5V ton typ. 1.0 ns
toff typ. 5.0 ns
ng
— 2 —
d Fig. 2 Capacitances model.
T¢ Ciss =Cgs +Cyqq + C
bd . iss gs gd T “gb
T Cos Coss = Cgd *+ Chd
9 5
C =
_,_T:EH_ Crss Cqd
__iu_
7290791
20%
0,1pF
von 500 # % INPUT
0%
6300
T, b
T.UT.
v lon -
1
50 2 90 % 90%
A z 7290790 OUTPUT

10% 0%
7287626

Fig. 3 Switching times and input and output waveforms;
Rj=50;t, < 0.5ns;tf < 1.0ns; tp = 20 ns; § < 0.01.
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BSP15
BSP16

SILICON PLANAR EPITAXIAL TRANSISTORS

PNP transistors in miniature plastic envelopes intended for use in amplifier and switching applications.
Complementary types are 3SP19/20.

QUICK REFERENCE DATA

BSP15 | BSP16
Collector-base voltage (cpen emitter) —Vegg max. 200 350 V
Collector-emitter voltage (open base) —Veepg max. 200 | 300 Vv
Collector current (DC) —l¢ max. 1 A
Total power dissipation up to Tamp = 25 ¢ Piot max. 1,5 w
Junction temperature T max. 150 e
DC current gain
—Vee=10V; ~lc=50mA hEg 30t 150 |30t 120
Transition frequency
Ve =10V, =lg=10mA T > 15 MHz
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-223
Pinning
S , 6.7
= Base 0.32 [ 6.3 |
2 = Collector 0.24 ' L3
3 = Emitter ‘“ 29 [ —=l0.2 3
4 = Collector [/ | ! | :
¢
|_A_
[}
3.7 1.3
33 6.7
\
max " . L] |
c 1 UZ 3 '
b 1.05 > 0.80 =
ggs™ —R3A~ ggo | el Be
{4x)
¢ e C 725065
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BSP15
BSP16

RATINGS

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

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

Base current

Total power dissipation up to Tyq = 25 °C*
Junction temperature

Storage temperature range

THERMAL RESISTANCE

from junction to ambient*

CHARACTERISTICS

Tj= 25 OC unless otherwise specified

Collector cut-off current
lIg=0;-Veg=175V
lg=0;-Vcg=280V
Ig=0; -Vgg =150V
Ig=0;-Vcg =250V

Emitter cut-off current
Ic=0;-VEg=4V
Ilc=0;,-Vgg=6V

Collector-emitter breakdown voltage
Ig=0; —lg=50mA; L=25mH

Collector-emitter saturation voltage
—lg=50mA; —-Ig=5mA

DC current gain
—Vge=10V; —Igc=50mA

Transition frequency at f = 30 MHz
—lg=10mA; -Vgcg =10V

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

-VeBo
—VCEO
~VEBROD
_|C
‘rB

Ptot

T:
I

Tstg

Rthj-mb

—lcBo
-ICcBO
—Iceo
—lceo

—lgBO
—-lEBO

-V{(BR)CEO
—VCEsat
hrg

fr

Ce

BSP15 |  BSP16

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

max.

AN ANA

A A

200 { 350 Vv
200 300 v
sl 6 v
1 A
0,5 A
1.5 w
150 oC
—65 to 150 oC
83,3 K/W
BSP15 BSP16
1 — pA
- 1 HA
50 | — uA
— 50 uA
20 - pA
- 20 wA
200 300 Vv
2.5 20V
30t0 150 | 30t0 120
15 MHz
15 pF

Device mounted on an epoxy printed circuit board 40 mm x 40 mm x 1,5 mm:

mounting pad for the collector lead min. B em?
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BSP19
BSP20

SILICON PLANAR EPITAXIAL TRANSISTORS

NPN transistors in miniature plastic envelopes intended for use in amplifier and switching applications.
Complementary pnp types are BSP15/16.

QUICK REFERENCE DATA

BSP19 BSP20

Collector-base voltage (open emitter) VcBO max. 400 300 V
Collector-emitter voltage {open base) VCED max. 350 | 250 V
Collector current (DC) Ic max. 1 A
Total power dissipation up to Tymp = 25 °C Prot max. 1.6 w
Junction temperature T max. 150 2%
DC current gain
Vee=10 V,’ic=20 mA hee min. 40
Transition frequency at f =5 MHz
Vee=10V;Igc=10mA fr min. 70 MHz
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-223
Pinning 6.7
= 0.32 6.3 .
; (BJZTIEector o = a
= e e [ 2977 02| A
3 = Emitter H \ I E = .
4 = Collector [
4 |
|
0.10 T [
a.02 37 7.3
33 6.7
¢_—/\ 130 —— l
! |
| [ [1 12 (13
i I\‘\‘, 10° o5 | 0.80 | =
™ 085 |'_"'" 060 " | Al
b - (4x
| ! 7Z25065
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BSP19
BSP20

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
BSP19 | BSP20

Collector-base voltage (open emitter) Veceo max. 400 300 V
Collector-emitter voltage (open base) VcEO max. 350 250 V
Emirtter-base voltage (open collector) VeEBO max. 5 Vv
Collector current {DC) Ic max. 1 A
Base current g max. 0,5 A
Total power dissipation up to Tamp = 25 oC= Piot max. 1,6 w
Junction temperature T max. 150 ocC
Storage temperature range Tstg —65 to 150 ocC

THERMAL RESISTANCE

from junction to ambient* Rthij-a = 83,3 K/w
CHARACTERISTICS
= 25 OC unless otherwise specified
Collector cut-off current
lg=0;Vgg =300V lcso < 20 nA
Emitter cut-off current
lc=0;VEg=5V lEBO < 10 HA
Collector-emitter saturation voltage
Ilc=50mA;Ig=4mA VCEsat < 0,5 \
Base-emitter saturation voltage
Ic=50mA;Ig=4mA VBEsat < 1.3 \'
DC current gain
Vee=10V;Ic=20mA hgg < 40
Collector capacitance at f = 1 MHz
IE=ig=0;Veg=10V Ce < 2 pF
Emitter capacitance at f = 1 MHz
lg=lg=0;Vgg=5V Ce < 20 pF
Transition frequency at f = 5 MHz
Veg=10V;ic=10mA fr = 70 MHz

* Device mounted on an epoxy printed circuit board 40 mm x 40 mm x 1,56 mm;
mounting pad for the collector lead min. 6 cm?.
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JL BSP30 TO 33

SILICON PLANAR EPITAXIAL TRANSISTORS

PNP transistors in miniature plastic envelopes intended for application in thick and thin-film circuits.
They are intended for use in telephony and general industrial applications.

QUICK REFERENCE DATA

BSP30 |BSP31 | BSP32 | BSP33

Collector-base voltage (open emitter) —Vego max. 70 70 90 90 Vv
Collector-emitter valtage (open base) —VcEg max. 60 60 80 80 V
Collector current (DC) -lc max. 1 1 1 1A
Total power dissipation upto Tamp = 25°C  Pyot max. 15 1,5 1.5 1.5 W
Junction temperature T; max. 150 150 150 150 °C
DC current gain > 40 100 40 100
—ig= 100mA; —Vee =BY "FE < 120 300 | 120 . 300
Transition frequency at f = 35 MHz
—lg=50mA; -Vcg =10V fT > 100 | 100 100 | 100 MHz
MECHANICAL DATA Dimensions in mm
Fig. 150T-223
Pinning
1 = Base 0.32 gg
2 = Collector Gj24 L 3.1 .
3 = Emitter -~ ‘ 2.9 | ‘
4 = Collector '
c il
i
= | 0.10 [ |
5 a2 37 713
33 6.7
\ |
fer g 3o — Y
'
it Mz 3 l

ma:
(dx)

. . ‘
| I\ 10°

170 flwrmax 105 ‘.k*. ggg_.‘l [&]o1 @8]
7225065
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BSP30 TO 33

RATINGS

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

BSP30 | BSP31 |BSP32 |BSP33

Collector-base voltage (open emitter) -Vepo max. 70 70 90 90 Vv
Collector-emitter voltage (open base} —VeeQ max. 60 60 80 80 V
Emitter-base voltage (open collector) —VEpp max 5 5 5 5V
Cellector current (DC) ~lg max. 1 A
Base current (DC) —ig max 0.1 A

Total power dissipation up to

Timp =259C" Ptot max. 1.5 w
Storage temperature range Tsig —65 to +150 ec
Junction temperature T max 150 9e

THERMAL RESISTANCE

From junction to cellector tab Rthjtab = 10 K/W
From junction to ambient” Rthja = 83,3 KW
* Device mounted on an epoxy printed circuit board 40 mm x 40 mm x 1,5 mm:

mounting pad for the collector lead min. 6 cm-
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Silicon planar epitaxial transistors BSP30 TO 33

CHARACTERISTICS
Tamb = 25 9C unless otherwise specified

Collector cut-off current

IE=0I—VCB=60V —ICBO < 100 nA
lg=0;-Vcg=60V;Tj=150°C -lcBo < 50 RA
Breakdown voltages BSP30 |BSP31|BSP32 |BSP33
ig= 0; =l = 10 mA _V(BR)CEO > 60 I 60 | 80 : 80 Vv
Vge =0; =Ig =10 A -V(BRICES ~ 70 70 90 ' 90 V
Ic=0;—lg =10 pA -V(BR)EBO =~ 5| 5 5, 56 V
Saturation voltages * | | f
) L ~VCEsat < 025 025025 025 V
—1c=150mA; —Ig = 15 mA v < 10 l10 110 |10 w
L . ~VCEsat < 05 |05 05 |05 V
Ic =500 mA; —Ig = 50 mA N < 12 |12 |12 |12 v
\ ‘
DC current gain* |
—lg =100 uA; Vg =5V heg > 10 | 30 i 10 | 30
B > 40 | 100 | 40 | 100
~lg=100mA; Vg =8 V hFE < 120 | 300 | 120 | 300
—1c=500mA; Veg =5V hfE > 30 l 50 | 30 ‘ 50
Transition frequency at f =35 MHz
—lg=50mA; -Veg =10V fr > 100 MHz
Collector capacitance at f = 1 MHz
lg=1lg=0;-Vgg=10V Ce < 20 pF
Emitter capacitance at f = 1 MHz
Ig=1g=0;-Vgg=05V Ce < 120 pF

Switching times see next page.

* Measured under pulse conditions: tp = 300 us; 6 <0,01.
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BSP30 TO 33

CHARACTERISTICS (continued)

Tamb =25°C

Switching times

—lcon = 100 mA; —lggn = +lgoff =5 mA

Turn-on time
Turn-off time

Pulse generator:
Pulse duration
Rise time

Fall time

Source impedance

904 April 1991

tp = 10us
r =15ns
ty < 15ns
Z5=500

= tp - OT\_A
koo (:

Fig. 2 Switching times test circuit.

Oscilloscope:
Rise time

Input impedance

lon

toff <

;< 15ns
Z; = 100 k2

500 ns
650 ns




JL BSP40 to 43

SILICON PLANAR EPITAXIAL TRANSISTORS

NPN transistors in miniature plastic envelopes intended for application in thick and thin-film circuits.
They are intended for use in telephony and general industrial applications.

QUICK REFERENCE DATA

BSP40 | BSP41 | BSP42 | BSP43

Collector-base voltage (open emitter) Vcgo max. 70 | 70 90 90 Vv
Collector-emitter voltage (open base) Veeg max. 60 | 80 | 80 80 Vv
Collector current (DC) s max. 1 | 1 1 1A
Total power dissipation up to Tamp =25 °C Pyt max. 15 | 1.5 1.5 1.5 W
Junction temperature T max. 150 | 150 | 150 | 150 °C
3 \ ' [
DC current gain
> 40 | 100 40 100
= . = | |
lc=100mA; Ve =5V PFE < 120 300 120 300
Transition frequency at f = 35 MHz [
Ic=50mA; Vcg=10V fr > 100 | 100 100 100 MHz
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-223
Pinning
1= Base
2 = Collector 6.7
3 = Emitt 0.32 6.3
i le er 0.24 11
= Collector - ' —
“7[“ 2.9 l ={0.2 @[ A]
¢
. 0.10 T
o2 37 1.3
33 6.7
o ¥ [
e 130 = L
- 7
¢ ‘ 1 hjz (13
1

b |1JQJ 10° 105 . | 0.80 "
ol max 92 o —[R3]~ 335~ [Sloa @8]
e | m (4x)

7225065
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BSP40 to 43

RATINGS

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

Collector-base voltage (open emitter) VcBO
Collector-emitter voltage (open base) VcED
Emitter-base voitage (apen collector) VEBO
Collector current (DC) Ic
Base current (DC) g

Total power.dissipation up t0 Tamp = 25 °C*

Prot
Storage temperature range Tstg
Junction temperature Tl
THERMAL RESISTANCE
From junction to ambient* Rthj.a

max.

max.

max.

max.

max.

max.

max.

BSP40 | BSP4T

| BSP42 | BSP43

70 70 90 a0
60 60 80 ' 80
5 | 5 | 5 | 5

1

0,1

1,5

—65 to +150

150

83,3

* Device mounted on an epoxy printed circuit board 40 mm x 40 mm x 1,5 mm;

mounting pad for the collector lead min. 6 cm*®.

ac
oc

K/W
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Silicon planar epitaxial transistors

CHARACTERISTICS
Tamb = 25 2C unless otherwise specified

Collector cut-off current

BSP40 to 43

lg=0;Vpg =60V IcBO 100 nA
Ig=0; Vcp = 60 V; Tj = 150 °C IcBO g 50 A
Breakdown voltages BSP40 |BSP41|BSP42| BSP43
Ig=0;Ic=10mA V(BRICEO 60 60 80 80 V
VBE=0;Ic=10prA V(BRICES 70 70 90 a0 Vv
lc=0;Ig=10uA V(BRJEBO > 5 5 5 5 V
Saturation voltages *
_ o VCEsat < 025 025 [ 0,25 !0,25 V
Ilc=150mA; Ig =15 mA VBEest 10 10 10 10 v
= R T VCEsat < 05 |05 |05 |05 V
lc=500mA; Ig = 50 mA VBEsat < 12 12 12 12 v
DC current gain*® !
Ic=100uA; Vog =5V heE > 10, 30/ 10 30
B ‘ & g > 40 | 100 | 40 | 100
I = W0 mANgE =8V FE < 120 | 300 | 120 | 300
Ic=500mA; Vcg=5V hEE > 30| 50| 30 50
Transition frequency at f = 35 MHz
lc=50mA; Veg=10V fr > 100 MHz
Collector capacitance at f = 1 MHz
Ig=lg=0;Vcg=10V Ce < 12 pF
Emitter capacitance at f = 1 MHz
Ic=1=0;VEg=0,5V Ce < 20 pF
Switching times see next page.
* Measured under pulse conditions: t, = 300 us; 5 < 0,01.
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BSP40 to 43

CHARACTERISTICS (continued)

Tamb =25 °C

Switching times

lcon = 100 mA; Iggn = —IBoff =5 MA

Turn-on time

Turn-off time

Pulse generator:
Pulse duration
Rise time

Fall time

Source impedance

Fig. 2 Switching times test circuit.

tp = 10us
Ir <15ns
tf <15ns
Zg=508

Oscilloscope:
Rise time

Input impedance

ton < 250ns
toff < 1000 ns
tr < 15ns
Z1= 100 k&2

908
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BSP50
BSP51
BSP52

NPN SILICON PLANAR DARLINGTON TRANSISTORS

Silicon npn planar Darlington transistors for industrial switching applications, e.g. print hammer,
solenoid, relay and lamp driving. Encapsulated in a microminiature SOT-223 envelope.

PNP complements are BSP60, 61, 62 respectively.

QUICK REFERENCE DATA

BSPS0 | BSPS51 | BSP52

r
169 —_

Collector-base voltage (open emitter) VcBo max. 60 " 80 | 90 V
Collector-emitter voltage VCER max. 45 60 80 V
Collector current Ic max. 05 0,5 ! 05 A
Total power dissipation =
up to Tamp = 25 °C Piot max, 1,5 w
DC current gain
Ic=500mA; Veg =10V hFE > 2000
Collector-emitter saturation voltage
Ic=500mA;Ig=05mA VCEsat < 13 v
Turn-off time
Ic =500 mA; Igon = —IBoff = 0.5 mA toff typ. 1500 ns
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-223
Pinning 6.7
1= Base 2? m
2 = Collector == 59— =lozaila
3 = Emitter | ' | ! l' ol b= \*’
4 = Collector [ ” ‘ i
. | 5
A
P
3.7 1.3
33 6.7
|
A

e T Y ]
(4%)
"'7@’_" ‘ 7225065
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BSP50
BSP51
BSP52

Fig. 2 Circuit diagram.

RATINGS

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

BSP50 | BSP5i | BSP52

Collector-base voltage (open emitter) VeBo max. 60 80 90 Vv
Collector-emitter voltage*® VCER max. 45 60 | 80V
Emitter-base voltage (open collector) VEBO max. 5 \')
Collector current (DC) Ic max. 0,5 A
Collector current (peak) Icm max. 15 A
Base current (DC) g max. 0.1 A
Total power dissipation4
up to Tamp =25 °C Piot max. 15 w
Storage temperature range Tstg —65 to + 150 oC
Junction temperature** Tj max. 150 oC
THERMAL RESISTANCE**
From junction to ambienta Rih j-a = 83,3 K/W
* External RBg not to exceed value shown in Fig. 5.
** Based on maximum average junction temperature in line with common industrial practice.

The resuliting higher junction temperature of the output transistor part is taken into account.

mounting pad for the collector lead min. 6 cm- .

Device mounted on an =poxy printed circuit board 40 mm x 40 mm x 1.5 mm:
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NPN silicon planar Darlington transistors

CHARACTERISTICS
T{ =25 °C unless otherwise specified
Collector cut-off current
VBe =0; Vg = VogRmax
Emitter cut-off current
Ic=0;Vgg=4V
DC current gain®
lc=150 mA; Ve =10V
lc =500 mA; Vg =10V
Collector-emitter saturation voltage
Ic =500 mA;Ilg =05 mA
lc=500mA;Ig=0,5 mA;TJ' =150 °C
Base-emitter saturation voltage
Ic= 500 mA; Ig= 0,5 mA

Switching times (see also Fig. 3 and Fig. 4)
Ic =500 mA; Iggn = —IBoif =0,5 mA

Turn-on time

Turn-off time

* Measured under pulsed conditions.

IcEs
lEBO -

heg
hrE

VCEsat
VCEsat

VBEsat

BSP50

BSP51
BSP52
< 10 uA
& 10 uA
> 1000
> 2000
< 1.3V
< 13V
< 19 V
typ. 400 ns

typ. 1500 ns

Fig. 3 Switching
times test circuit.

Fig. 4 Switching
times waveform.
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BSP50
BSP51
BSP52

or thermal stability
— — .
1=
i |
J
I.g:}- |
i
|
|
| |
10° - :
0 50 1C0 T.(9C) 150
)
Fig. 5 Maximum values external RgEg as a function of junction temperature.
"D:‘ — v z :-:;k
T T T Vo =5V b:
f =35 MHz [TTT]
1 | 11111l T:=25% T

Fig. 6 T; =25 °C.

912

Fig. 7.
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BSP60
BSP6&1
BSP62

SILICON PLANAR DARLINGTON TRANSISTORS

Silicon pnp planar Darlington transistors for industrial switching applications such as print hammer,
solenoid, relay and lamp driving. They are encapsulated in a microminiature plastic SOT-223 envelope.

NPN complements are BSP50, BSP51 and BSP52 respectively.

QUICK REFERENCE DATA

BSPBO BSPG'I BSP62

Collector-base voltage (open emitter) -VeBo max. 60 80 | 90 V
Collector-emitter voltage —VCER max. 45 I 60 | 80 V
Caollector current -l max. 05 | 05 | 05 A
Total power dissipation :
up to Tamp = 25 °C Piot max. 1.6 w
DC current gain
—lc=500mA; -Vgg =10V hgg > 2000
Collector-emitter saturation voltage
~lc=05A;—-Ilg=05mA —VCEsat < 1.3 W
Turn-off time
—Ilg =500 mA; —lgon = IBoff = 0.5 mA toff typ. 1500 ns
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-223 6.7
83~
| [ — 3.1 —
| ! 28 |
4
Pinning
1 = Base
2 = Collector
3 = Emitter
4 = Collector
1 2
c
1.05 080__
b 085 " ‘ -“” 060"
7Z25065
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BSP60
BSP61
BSP62

Fig. 2 Circuit diagram.

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)
BSP60 | BSP61 | BSP62

Collector-base voltage (open emitter) -VcBo
Collector-emitter voltage* -VCER
Emitter-base voltage (open collector) -VEBO
Collector current (DC) —Ig
Collector current (peak) —lcm
Base current (DC) ;)
Total power dissipationa

up to Tgmp =25 °C Piot
Storage temperature range Tstg
Junction temperature®* T

THERMAL RESISTANCE**

From junction to ambienta Rthij-a

External Rgg not to exceed value shown in Fig. 5.

max.

max.

max.

max.

max.

max,

max.

max.

60 ‘ 80 ' 90 V
45 60 80 Vv
5 v

05 A

15 A

0.1 A

15 w

—65 to + 150 oc
150 oc
83,3 K/W

Based on maximum average junction temperature in line with common industrial practice.
The resulting higher junction temperature of the output transistor part is taken into account.
Device mounted on an epoxy printed circuit board 40 mm x 40 mm x 1.5 mm;

mournting pad for the collector lead min. 6 cm*®.
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PNP silicon planar Darlington transistors

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

\."BE =0; =Vee = —VegEgmax
Emitter cut-off current

Ilc=0;Vgg =4V
DC current gain®

Ilc=150 mA; Vg =10V
—lc =500 mA; —Vcg =10V

Collector-emitter saturation voltage
—lgc =500 mA; —Ig =0,5 mA

-l =500 mA; —Ilg =05 mA;Ti = 150 °C

Base-emitter saturation voltage
—lg =500 mA; —lg =0,5 mA

Switching times (see also Fig. 3 and Fig. 4)

—lg =500 mA; ~Igpn = —lBoff = 0.5 MA

Turn-on time

Turn-off time

~lcon =

~18on =

INPUT

—Ices
—lEBO

hrE
PFE

—VCEsat
—VCEsat

—VBEsat

ton
toff

[ | |
- rlew

d

* Measured under pulsed conditions.

BSP6&0

BSP61
BSP62
< 10 uA
< 10 uA
> 1000
> 2000
< 1:3 'V
=% 13V
< 19 V

typ. 400 ns
typ. 1500 ns

Fig. 3 Switching
times test circuit.

Fig. 4 Switching
times waveform.
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BSP60
BSP61
BSP62

7272979
7
10 ._::\ - [ max. external RBE Vs T! for thermal stability
\\
S
A |
Rge .
(£2) |
.
106 1 |
T
‘ |
| |
1T B
. l B |
| |
|
mﬁlll I A I O O O O O
0 50 100 TI (OC) 150

Fig. 5 Maximum values external Rgg as a function of junction temperature.

7Z67585,3F
0% -~

L s gﬁ
PEE . | | ||I//__._j
1T
| "VCEEm‘”l /u 1 11
| === Z e
AT muml

VAT 1 N
A A4 | L LLLiy
WA aunii T
/ St b
102 £ :
10-2 107 1
‘C A

Fig. 6 Tj =250C,

703__ — 7Z72061.A
— 1
= ] e
— S - [ L]] #VCEiSV I I
P— 4
hre ! | | f=35 MHZ rL
B CTTTTIT T=25% _ruLi
| ]
e e
=) i o 0 0 'lri
| L U eel [T
|
10: 7I . | :IE h \‘ |
EE— LT
| 1 )\I'J\ | 1Tl
|
|
| | |
' | l |
10 102 I (mA) 10°
Fig. 7.
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Philips Components

Data sheet

status Product specification

date of issue | April 1991

FEATURES

» Direct interface to C-MQOS, TTL,
etfc.

* High-speed switching

+ No secondary breakdown

* Low Rpgiy:

DESCRIPTION

N-channel enhancement mode
vertical D-MOS transistorin a
miniature SOT223 envelope,
designed for application as low
power, high frequency inverters and
line drivers.

PINNING - SOT223

BSP103/BSP105/BSP109

N-channel enhancement mode

vertical D-MOS transistors

PIN DESCRIPTION
1 gate
2 drain
3 source
4 drain
MARKING CODES

BSP103: BSP103
BSP105: BSP105
BSP109: BSP109

QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS | MAX. | UNIT
Vos drain-source voltage
BSP103 35 Vv
BSP105 60 )
BSP109 90 v
Iy drain current DC value
BSP103 700 mA
BSP105 500 mA
BSP109 450 mA
Rosion) drain-source on-resistance |l,=1A
Ves =10V
BSP103 1.8 Q
BSP105 3 Q
BSP109 4 Q
Vasini gate-source threshold Iy =1mA 2 v
voltage Vas = Vos
PIN CONFIGURATION
4
d
A

—

1L2 3

MSB002

Top view

MBBOTI -1

Fig.1 Simplified outline and symbol.

s

917




Philips Components Product specification

N-channel enhancement mode
P
vertical D-MOS transistors BSP103/BSP105/BSP109

LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vos drain-source voltage
BSP103 - 35 Y
BSP105 - 60 Vv
BSP109 - 90 v
*Veso gate-source voltage open drain = 30 v
drain current DC value
BSP103 - 700 mA
BSP105 - 500 mA
BSP109 - 450 mA
lom drain current peak value - 1 A
P total power dissipation uptoT,,=25°C - 1.5 w
Vg storage temperature range -65 150 °C
T, junction temperature - 150 °C
THERMAL RESISTANCE
SYMBOL PARAMETER VALUE | UNIT
Ry a from junction tp ambient 83.3 K/w
(note 1)
Note

1. Device mounted on an epoxy printed-circuit board,
40 mm x 40 mm x 1.5 mm; mounting pad for the drain lead minimum
6 mm?.
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Philips Components Product specification

N-channel enhancement mode

h - BSP103/BSP105/BSP109
vertical D-MOS transistors
CHARACTERISTICS
T, = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. TYP. | MAX. | UNIT
Vanoss drain-source breakdown voltage Iy =10 pA
Vs =
BSP103 35 - - Vv
BSP105 60 B L v
BSP109 90 - - Vv
lpss drain-source leakage current Vos = Vos max ~ - 10 pA
Vos=0
+lass gate-source leakage current Ve =15V _ _ 100 nA
Vos=0
Vasun gate-source threshold voltage ly=1mA 08 - 2 V'
Vos = Vos
Injon) on-state drain current Vps=25V 1 2 - A
Vg =10V
Rosion) drain-source on-resistance Ip = 300 mA
Vge=5V
BSP103 - 1.5 5 Q
BSP105 = 1.8 5 Q
BSP109 - 2.4 5.3 Q
h=1A
Ves =10V
BSP103 - 0.9 18 Q
BSP105 - 1.4 3 Q
BSP109 - 1.9 4 Q
Iy transfer admittance Ip = 500 mA 170 - - mS
Vps =25V
Cu input capacitance Vps =25V - - 60 pF
Gs =
f=1MHz
[ output capacitance Vps =25V
Ves=0
f=1MHz
BSP103 = = 50 pF
BSP105 - - 40 pF
BSP109 - - 40 pF
Css feedback capacitance Vps =25V - - 15 pF
Vgs=0
f=1MHz
Switching times (see Figs 2 and 3)
tn turn-on time Ip = 500 mA - - 10 ns
Vo =25V
Ve =0to 10V
April 1991 919
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N-channel enhancement mode

. : BSP103/BSP105/BSP109
vertical D-MOS transistors
—
OUTPUT
—=l 1oy le— — Loft | I
ZBB775
Fig.2 Switching time test circuit. Fig.3 Input and output waveforms.
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Philips Components

Data sheet

status

Product specification

date of issue

Aprif 1991

FEATURES

e Very low Rygen
* Direct interface to C-MQOS, TTL,

efc.

e High-speed switching
* No secondary breakdown.

DESCRIPTION

N-channel enhancement mode
vertical D-MQOS transistor in a
miniature SOT223 envelope and
intended for use in relay, high-speed
and line transformer drivers.

PINNING - SOT223

PIN DESCRIPTION
i gate
2 drain
3 source
- drain

BSP106
N-channel enhancement mode
vertical D-MOS transistor

QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS | MAX. | UNIT
Vs drain-source voltage — 60 v
Iy drain current DC value 425 mA
Rosis drain-source on-resistance |l,=200mA |4 Q

Vgs =10V
Vs gate-source threshold h=1mA 3 \
voltage Vs = Vps
PIN CONFIGURATION
4
d
; x
] MBB073 1S
1 L2 3
Top view 2
Fig.1 Simplified outline and symbol.
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Philips Components Product specification

N-channel enhancem_ent mode BSP106
vertical D-MOS transistor

LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Voe drain-source voltage - 60 Vv
Ve drain-gate voltage - 60 v
Vaso gate-source voltage - 20 Vv
Iy drain current DC value - 425 mA
low drain current peak value - 850 mA
Py total power dissipation upto T, =25°C - 1.5 w

(note 1)

T storage temperature range -55 150 °C

T, junction temperature = 150 °C
THERMAL RESISTANCE

SYMBOL PARAMETER VALUE | UNIT
Rs s from junction to ambient 83.3 KW
(note 1)

Note

1. Device mounted on an epoxy printed-circuit board 40 x 40 x 1.5 mm;
mounting pad for the drain lead minimum 6 cm?.
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N-channel enhancement mode

. . BSP106
vertical D-MOS transistor
CHARACTERISTICS
T, =25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Vignjoss drain-source breakdown volitage Iy =10 pA 60 90 - Vv
Ves =0
loss drain-source leakage current Vpg =48V - - 1 HA
Vs =0
Vps =25V — - 0.5 HA
Ves=0
Hoee gate-source leakage current Vps =0 - - 10 nA
Vo =15V
Vasun gate-source threshold voltage Iy =1mA 0.8 - 3 Y
Vas = Vos
Rosion drain-source on-resistance lp = 200 mA - 25 4 Q
Vas =10V
[Yel transfer admittance I, = 200 mA 100 200 - mS
Vps =10V
Ce. input capacitance Vos =10V - 25 40 pF
Ves=0
f=1MHz
Cis output capacitance Vps=10V - 22 30 pF
Ves=0
f=1MHz
Crs feedback capacitance Vg =10V - 6 10 pF
Voes=0
f=1MHz |
Switching times (see Figs 2 and 3)
ton turn-on time I, = 200 mA - 2 5 ns
Vpp =50V
Vgs=0to 10V
ta turn-off time I, = 200 mA - 10 15 ns
Vpp =50V
Vgs=0to 10
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Product specification

N-channel enhancement mode

: . BSP106
vertical D-MOS transistor
| N
|
W‘ Vpp =50V | J
|
‘ | INPUT
[ |
| 10%
‘ 0%
‘lo ‘ OUTPUT
I ‘ | 10%
\ 1
> 72887731 —l tgn le— —l 1oy e—

Fig.2 Switching time test circuit.

Fig.3 Input and output waveforms.

TZ8877%

Pt || HEEER
(W) [T [ 1
16 : !
‘ Fﬁl\ |
; NEEN \
| \\
‘ . L LN L
l \‘T T i 1
» N
| TTTT TN
. BN
0 L £
0 100 200

Fig.4 Power derating curve.

/ I [
5V il i il
//—\ | ]
S
4y
\ i
|
3V ! C—
i 4 | —
4 12 16
Vos (V)

Fig.5 Typical output characteristics; T =25 “C.
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Product specification

N-channel enhancement mode

: . BSP106
vertical D-MOS transistor
1200 ulilh 20 T el
] RDS (on) Ves=3V
D | () A
(mA) 16
SV
aoo| I
12
- /
| / ;
400 | /
| e
t 4 !
{ o 1oV
il i [/
0 2 4 1 10 102 103 104
Ves (V) Ip (mA)

Fig.6 Typical transfer characteristic; Vg = 10 V;
T =25°C.

Fig.7 Typical on-resistance as a function of
drain current; T = 25 °C.

80 l MCETSL
c |
(pF)
60 \ I |
|
— iss
. t \ c
i —] Coss
| | Crss
ol \T‘ I ) ! ]
0 5 10 15 20
Vos (V)

Fig.8 Typical capacitances as a function of
drain-source voltage; Vg = 0: f = 1 MHz;
T =25°C.

MCB735

20 A

0.4
-50 o] 50 100 150
T (ec)

Fig.9 Temperature coefficient of drain-source

Rosiom at T, )
T | R,

Rosen a1 25 °C YPICa! Roson

at 200 mA/10 V.

on-resistance; k =

April 1991
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Product specification

N-channel enhancement mode
vertical D-MOS transistor

BSP106

Fig.10 Temperature coefficient of gate-source

threshold voltage: k = Vosm 8T, I
| eshold voltage; k = Voay, al25 C.lyprca
Vasan @t 1 mA.
|
April 1991 926
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Philips Components

Product specification

N-channel enhancement mode

. . BSP106
vertical D-MOS transistor
PACKAGE OUTLINE
'
‘ 1.70
éﬁﬂ%& 1.45
t 1
0.73
0.67
. 6.7
032 63
0.24 -
7/\ " 29 T E[028[A
|7
L y
u.62 a7 73
33 67
160 0 l | 1
max 13 g
A } . } :
1 2 | |3
oo [\l res i+ | os0 . ! @101 @]
“max” 0.85 : 0.60 : (@x)
I.___.i MSA025
Dimensions in mm.
Marking code: BSP106.
Fig.11 SOT223.

April 1991
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Data sheet

status Preliminary specification

date of issue |April 1991

1

BSP107

N-channel enhancement mode
vertical D-MOS transistor

FEATURES PIN CONFIGURATION PINNING
¢ Direct interface to C-MOS, TTL, PIN DESCRIPTION
etc., due to low threshold voltage 1 gate
* High speed switching [ 2 drain
* No secondary breakdown | d 3 source
| 4 drain
DESCRIPTION *
N-channel enhancement mode g i
vertical D-MOS transistorin a —
miniature SOT223 envelope and
. ) MBB073 S
intended for use as a line current
interruptor in telephone sets and for
applications in relay, high speed and Fig.1 Symbol.
line transformer driver switching.
QUICK REFERENCE DATA
SYMBOL PARAMETER MAX. UNIT
Vps drain-source voltage 200 v
Io drain current 200 mA
Rpsen) | drain-source on-resistance 28 Q
Vasith) gate threshold voltage 2.4 v
929
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N-channel enhancement mode vertical BSP107
D-MOS transistor
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134)
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vps drain-source voltage - 200 Vv
tVgso gate-source voltage open drain - 20 Vv
o drain current DC | - 200 mA
lom drain current peak - 350 mA
Piot total power dissipation upto Tamp =25 °C - 1.5 w
Tsig storage temperature range -65 150 °C
Tj operating junction temperature - 150 °C
THERMAL RESISTANCE
SYMBOL PARAMETER VALUE UNIT
Bin j-a from junction to ambient (note 1) 83.3 K/w
Notes

1. Device mounted on an epoxy printed circuit board, 40 mm x 40 mm x 1.5 mm. Mounting pad for the drain lead
minimum 6 cm2.
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Preliminary specification

N-channel enhancement mode vertical

BSP107
D-MOS transistor
CHARACTERISTICS
Tj = 25 “C unless otherwise specified.
| SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
ViBRiDSS drain-source breakdown voltage Vas =0
Ip=10puA 200 - - \'}
Ipss drain-source leakage current Vps =130V
Vas=0 - - 30 nA
Ipsx drain-source leakage current Vpgs=70V
Vgs =02V = - 1 pA
*lgss gate-source leakage current +Vgs =15V
Vps=0 - - 10 nA
Vasith) gate threshold voltage Ip=1mA
Vbs =Vas 0.8 24 |V
Rpsion) drain-source on-resistance Ip =20 mA
Vgs=26V - 20 28 Q
Rpsion) drain-source on-resistance Ip =150 mA
Ves=10V 2 14 - Q
| Y transfer admittance Ip = 250 mA
Vps =15V 90 180 - mS
Ciss input capacitance Vps=10V
Vgs=0
f=1MHz - 50 65 pF
Coss output capacitance Vps=10V
Ves =0
f=1MHz - 16 25 pF
Crss feedback capacitance Vps=10V
Ves =0
f=1MHz - 4 10 pF
Switching times (see Figs 2 and 3)
ton switching-on time Ip = 250 mA \
Vop=50V
Vgs=0-10V - 2 | 10 ns
toff switching-off time Ip = 250 mA ‘
Vpp=50V
Vgs=0-10V - 5 | 20 |ns
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Preliminary specification

N-channel enhancement mode vertical

; BSP107
D-MOS transistor
[ W .
v =50V
oo | 20
‘ INPUT
|
|
‘i' QuTPUT
: |
¥ 72887731 | |
Fig.2 Switching time test circuit. Fig.3 Input and output waveforms.
i =
|
I [ [ | | I
In ‘ |
(ma)
| \ 30D| | |
| | | s
| . /|
| EREEDAN
l ‘ 200 1 t ‘ t ——t—
| | |
00 //
- AT
) ||
0 1 2 3 4
‘ | Vgs (V)
Fig.4 Typical output characteristics; T;= 25° C. ‘ Fig.5 Typical transfer characteristics; Vps = 10 V;
‘ Tj=25°C.
- ] ]
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N-channel enhancement mode vertical

BSP107
D-MOS transistor
MCE7T MCBT14
3 T &0
RDS (on) ] Y Irl

()] | 4V c

26 i i i (pF)

5V 40
. i
|
18 / ’ — Ciss
J‘/ j/ 20 \
C silitZg
14 -—-" ':/ '\_\q.—__
111l | = Coss
10 ] l 0 cl’!!
1 10 100 1000 0 10 20 30
Ip (ma) Vps (V)

Fig.6 Typical on-resistance as a function of drain Fig.7 Typical capacitances as a function of drain-
current; Tj=25°C. source voltage; Vgs = 0; f=1MHz; Tj=25°C

MCBTI2 \7 MCB711

2.5!r 12
2.4 —/ k \\
2 74 i
oy //
8 @ | ™~
/] o '
1.2 // 0.8
(2)
08 1
<) J
0.4 0.6
-50 0 50 100 150 -50 0 50 100 150
T (°0) Tj (°C)
Fig.8 Temperature coefficient of drain-source Fig.9 Temperature coefficient of gate-source
b k= RosienjatTj threshold voltage;
on-resistance; k= Rosn at25°C' ) Vas(th) at T; N -
. = U al e O mA.
typical Rpg(on at 150 mA/10 V; Vgsin at 25° C ypical VGsith) @

(1) Ip=150mA; Vgs =10V;
(2)lp=20mA;Vgs =26V,
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N-channel en.hancement mode vertical BSP107
D-MOS transistor

WCETOC

|
|
‘ 1.0
Ptot
‘ )
I e N
L |
0.6 \
|
0.4 \
\
0.2¢ \\
‘T N
| o J
0 50 100 150 2 |
Tamb (°c)
|
Fig.10 Power derating curve. J
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N-channel enhancement mode vertical

) BSP107
D-MOS transistor
PACKAGE OUTLINE
Dimensions in mm Marking code:
BSP107 = BSP107
{
{ } Vo1
1.45
- t
0.73
0.67
6.7
6.3
.31 —- b_
| 29 [=[0.2G5]A]
L
J.I? 7.3
33 6.7
16 -’—___ l | | l
maxr -—f—.
1 |_‘_|2 I 3
o e gl
| | MSAQ35
Fig.11 SOT223
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N-CHANNEL ENHANCEMENT MODE VERTICAL
D-MOS TRANSISTOR

N-channel enhancement mode vertical D-MOS transistor in a miniature SOT223 envelope and intended
for use in relay, high-speed and line-transformer drivers.

Features

e Direct interface to C-MOS, TTL, etc.
® High-speed switching

® No secondary breakdown

QUICK REFERENCE DATA

Drain-source voltage Vps max. 80 V
Gate-source voltage (open drain) *VGso max. 20V
Drain current (DC) Ip max. 500 mA
Total power dissipation up to T mp = 25 °C Prot max. 15 W
Drain-source ON-resistance
typ. 20 Q
Ip=500mA;Vgg=10V RDSon ooy 30 Q

Transfer admittance min. 150 mS

Ip=500mA;Vpg=15V Iyss! o 300 mS
MECHANICAL DATA Dimensions in mm Marking code
Fig.1 SOT223. BSP108
Pinning
1= gartlz 6.7
2 = drain 0.32 - 6.3 T
3 = source D24 31 8]

4 = drain //k 29 ‘
! |
4 J A
d
i 0.10 f
q " 0.02 37 7.3
—_ 33 6.7
ME8073 s 169 !’-\__ y l
max 139 —
A f
1 Nk 3

1.70 \‘,‘UD 1.05 | | 080 ‘ '
“‘max"‘J max o085 ™" "—AJ 0.60 " ’ [©]0.1 @8]
(4x)

= == 7225065
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BSP108

RATINGS

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

Drain-source voltage Vps max. 80 V
Gate-source voltage (open drain) *VGso max. 20 Vv
Drain current (DC) Ip max. 500 mA
Drain current (peak) Ipm max. 1.0 A
Total power dissipation up to T, = 25 °C (note 1) Piot max. 1.5 W
Storage temperature range Tstg -65to+ 150 °C
Junction temperature T max. 150 °C

THERMAL RESISTANCE
From junction to ambient (note 1) Rihj-a = 83.3 K/W

CHARACTERISTICS

Tj = 25 OC unless otherwise specified

Drain-source breakdown voltage
Ip=10pA;Vgg =0 V(BRIDSS min. 80 V

Gate threshold voltage

= . - min. 1.5 V
Ip=1mA;Vgs = Vps VGsith)

max, 35V

Gate-source leakage current

+Vgg=20V;Vpg=0 Igss max. 100 nA
Drain-source leakage current
Vps=60V;Vgs=0 Ipss max. 1.0 pA

Drain-source ON-resistance

Ip=500mA;Vgg=10V RDS on typ. 20 2

max. 30 2

T f i
ransfer admittance min. 150 mS

Ip=500mA; Vpg=15V lytsl typ. 300 mS
Input capacitance at f = 1 MHz;
- _ ~ typ. 45 pF
Vpg=10V;Vgg=0 Ciss max. 60 pF
Output capacitance at f= 1 MHz;
_ ; _ typ. 30 pF
Vps=10V;Vgg=0 Coss max. 45 pF
Feedback capacitance at f = 1 MHz; typ 8 pF
Vps=10V;Vgs=0 Crss max. 12 pF
Switching times (see Figs 2 and 3)
Ip =500 mA; Vpp =50V typ 4 7ié
Vgg=0to 10V ton ma;(. 8 ns
typ. 10 ns
toff max. 15 ns
Note

1. Device mounted on an epoxy printed-circuit board 40 mm x 40 mm x 1.5 mm; mounting pad for the
collector lead min. 6 cm? .

938 April 1991




N-channel enhancement mode vertical D-MOS transistor BSP108

Vgp =50V

INPUT

T l

'o
500
S R g &
7 r 7288773.1 ran toff
7288775
Fig.2 Switching times test circuit, Fig.3 Input and output waveforms.
1000 — — o —— ‘ 1248026 12 S — iqlaﬁ
£ Ves=f— —=_—= ' g ,'( .
[ — 10V
ip | ] B .
(mA) | ]
- S [ SR .
100 —+ — - =
 — — ——=——f——i
I o= I,
ol 1 | =t
0 Ves (V) !
Rpson (£2) GS
Fig.4 Ti = 25 9C; typical values. Fig.5 Tj = 25 OC; typical values at Vpg = 10 V.
12— —‘”9”3' 2.0 — e
LVE‘,‘:‘: E),M} S ,.a_—.-v—l—;g-\—'—--—--' Pot ‘ L. | ‘
D A /:, | | | (W)
(Al | [ 1.6
%LXJ !
0’8 i
1.2} N
[ N
L1 \\
0.8 +H—+ | '
04| |
0.4}—1 \
| [ A S
¢ i DG—L ij 200
5 10
0 : Vpg [V} Ta (90)
Fig.6 Ti = 25 OC; typical values. Fig.7 Power derating curve.
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BSP108

R atT vV atT

Fig.8 k= —B50n ! ; typ. values Fig.9 k = —Gg(tm—]:VGS“h, at 1 mA;
Rpson at 25 ©C VGs(th) at 25 ocC

at 500 mA/10 V. typical values.

Fig.10 Tj=25 OC; Vgs = 0; f = 1 MHz; typical values.
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BSP110

N-CHANNEL ENHANCEMENT MODE
VERTICAL D-MOS TRANSISTOR

N-channel enhancement mode vertical D-MOS transistor in a miniature SOT223 envelope and designed
for use in telephone ringer circuits and for application with relay, high-speed and line transformer
drivers.

Features

e Direct interface to C-MOS, TTL, etc.
e High-speed switching

® No secondary breakdown

QUICK REFERENCE DATA

Drain-source voltage Vps max. 80 V
Drain-source voltage
(non-repetitive peak; ty <2 ms) VDs(sSM) max. 100 Vv
Gate-source voltage (open drain) +VGso max. 20 vV
Drain current (DC) Ip max. 325 mA
Total power dissipation up to Tamp = 25 °C Piot max. 15 W
Drain-source ON-resistance
) - typ. 45 Q
Ip=200mA; Vgs =10V Rpson ey 70
Transfer admittance .
min. 75 mS
Ip=200mA; Vpg =15V [Y¢s typ. 150 mS
MECHANICAL DATA Dimensions in mm Marking code
Fig.1 SOT223. 6.7 BSP110
= 6.3
Pinning | e AL
1 = gate ‘ | g ‘ | | E
2 = drain T 3
3 = source . ’7 . ‘ |
4 =drai
drain | A . ‘
! I
d 37 73
. 33 67
o F |
16Y ~—_
max __ T
- ‘ . _
- & | 2 3 l

(4x)

| : H
I
- e 53| - ERTer]
.= V - 7Z25065
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RATINGS

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

Drain-source voltage

Drain-source voltage
(non-repetitive peak; th < 2 ms)

Gate-source voltage (open drain)

Drain current (DC)

Drain current {peak)

Total power dissipation up to Tymp = 25 °C (note 1)
Storage temperature range

Junction temperature

THERMAL RESISTANCE

From junction to ambient (note 1)

CHARACTERISTICS
Tj = 25 °C unless otherwise specified
Drain-source breakdown voltage
ID = 10 pA; VGS =0
Drain-source leakage current
Vps=60V:Vgg=0
Gate-source leakage current
Vgs=20V;Vpg=0

Gate threshold voltage
Ip=1mA;Vps=Vgs

Drain-source ON-resistance (see Fig.4)
Ip=150mA;Vgg=5V

Ip=200mA; Vs =10V

Transfer admittance
Ip=200mA; Vpg=5V

Input capacitance at f = 1 MHz;
Vps=10V;Vgs=0

QOutput capacitance at f = 1 MHz;
Vpg=10V;Vgg=0

Note

Vbs

VDs(sM)
*V@so
Ip

Ipm
Piot

Tstg

T

Rth j-a

V(BR)DSS
Ipss
IGss

1Gs(th)

RDSon

Rpson
[Y§g
Ciss

COSS

max. 80
max. 100
max. 20
max. 325
max. 650
max. 1.5
—-65 to + 150
max. 150
= 83.3
min. 80
max. 1.0
max. 100
min. 0.8
max. 28
typ. 7
max. 10
typ. 45
max. 7
min. 75
typ. 150
typ. 15
max. 30
typ. 13
max. 20

K/W

1. Device mounted on an epoxy printed-circuit board 40 mm x 40 mm x 1.5 mm; mounting pad for

the drain lead min. 6 cm?.
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N-channel enhancement mode vertical D-MOS transistor

BSP110

Feedback capacitance at f= 1 MHz;
Vps=10V;Vgs=0

Switching times (see Figs 2 and 3)

Ip =200 mA; Vpp =50V;
Vgg=0to 10V

Vpp =50V

1oV
L |
5082

% ¥ 7Z88773.1

Fig.2 Switching time test circuit.

MCA356

1000 1 S e | ;
11 —Vgs=10VZ A=
Vi LRy
P
Ip —t ! ’/'SV
(ma)
/{ A 5V
| ( /
100 —+ ,/ -
@ ;
|
10 !
0 2 4 6 8 10
Rpson (M)

Figd4 Tj= 25 OC; typical values.

C typ. 3 pF
rss max. 6 pF
t typ. 2 ns
on max. 5 ns

typ. 5 ns
loff max. 10 ns

INPUT

OuUTPUT

- — —l tgff le—

7288775

Fig.3 Input and output waveforms.

7284041
1.0 ] | i ‘ T /I |

\ Vps=10V/ |
‘o | T ALY

\
I s
=% ;,’ T

Vgs (V)

Fig5 Tj=25 OC; typical values.
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BSP110 J\

e ———

| |
T [ [ | J[av
3v|
10
vps (V)

Fig.6 Ti = 25 OC; typical values.
1294040
3— - — — —_— —— o
| — = - o [ —
50— — ——t—

Rpsonat Tj
HDSon at 25 oc’
typical values at 150 mA/5 V.

Fig.8 k =

1294042

‘ i —
\ Con \

28 |
[ X‘*"\__,i‘ ‘
L | i

0

10 20 vps (V) 30

0

Fig.7 Power derating curve.

7294039

12 — ——

K =

—T— T T T 1T — T 1

I L\ I —
0.9

v atT;
Fig9 k= VGS(th) -
Vas(th) at 25 oc’
VGs(th) 8t 1 mA; typical values.

Fig.10 Ti=25 OC;VGgs =0;
f= 1 MHz; typical values.
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BSP120

N-CHANNEL ENHANCEMENT MODE

VERTICAL D-MOS TRANSISTOR

N-channel enhancement mode vertical D-MOS transistor in a miniature SOT223 envelope and designed
for use as a line current interrupter in telephone sets and for application in relay, high-speed and

line-transformer drivers.

Features

® Direct interface to C-MOS, TTL, etc.

® High-speed switching
® No secondary breakdown

QUICK REFERENCE DATA

Drain-source voltage Vps max 200 Vv
Drain-current (DC) ip max 250 mA
Drain-source ON-resistance s 7 0
Ip=250mA;Vgg =10V RDS(on) max. 12 9
Gate threshold voltage VGsith) max. 2.8
MECHANICAL DATA Dimensions in mm Marking code
Fig.1 SOT223. BSP120
Pinning 87
0.32 6.3
1 = gate D24 31
2 = drain //"‘ 2.9 ’ =lo2@[A]
3 = source
4 = drain l 4
d |
. 0.10 T
i e 37 13
g ’ 33 6.7
- \ i
—13°

e !-‘-‘K
MBBO73 S rnax* g

\’ 10°
- max

1.70 1.05 0.80 _
~max 0.85 - $I 0.60 ~ E
X
m 7Z25065
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BSP120

max.

max.

max.

max.

max.

max.

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)
Drain-source voltage Vps
Gate-source voltage (open drain) *VGso

Drain current (DC) D

Drain current (peak) Ipm

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

Storage temperature range Tsig

Junction temperature Tj

THERMAL RESISTANCE
From junction to ambient (note 1) Rthj-a

CHARACTERISTICS

Tj=25 OC unless otherwise specified

Drain-source breakdown voltage

Ip=10uA;Vgs=0 V{BR)DSS
Drain-source leakage current

Vpg=160V;Vgg=0 Ipss
Gate-source leakage current

Vgs=20V;Vps=0 iGss
Drain-source ON-resistance (see Fig.4)

Ip=250mA;Vgg =10V Rpson
Gate threshold voltage

Ip=1mA:;VGgs=Vps VGs(th)
Transfer admittance

Ip=250mA; Vpg =15V [Y¢sl
Input capacitance at f = 1 MHz;

Vps=10V;Vgg=0 Ciss
Qutput capacitance at f = 1 MHz;

Vps=10V:Vgg=0 Coss
Feedback capacitance at f = 1 MHz;

Vpg=10V;Vgs=0 Crss
Note

min,

max,

max.

typ.

max.

min.
max.

min.

typ.

typ.

max.

typ.

max.

typ.

max.

200

20

250

800

1.5

—65 to + 150
150

83.3

200

1.0

100

12

0.8
2.8

125
250

45
65

20
30

mA
mA

oc
oC

K/W

1. Device mounted on an epoxy printed-circuit board 40 mm x 40 mm x 1.5 mm; mounting pad for

the drain lead min, 6 cm?.
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N-channel enhancement mode vertical D-MOS transistor

BSP120

Switching times (see Figs 2 and 3)
Ip=250mA; Vpp=50V;
Vgs=0to 10V

Vpp =50V

4 % 7288773.1

Fig.2 Switching time test circuit.

MCA363-1
1000 ) p— T
1 1 1 T &
—Vgs = 10V5—5V
4.
ID A —
/
(ma) / /,
100 1
A
1
1
1
04 6 a8 10 12 14
Rpson ()

Fig.4 Tj= 25 OC; typical values.

. typ. 3 ns
on max. 6 ns
typ. 15 ns
Toff
max. 20 ns
0%
INPUT
F10%
90%
QUTPUT
10%
—l tgy le— —l gy le—

7Z8B775

Fig.3 Input and output waveforms.

10 MCA3ES
.
.
1 V| -
D
@ / (
0.5
0
(4] 5 10

ves (V)
Fig.5 Tj=250C; Vpg =10 V; typical values.
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BSP120

1.0 T T
Vgs =10V 1-~
”‘
Ip 5V
L
®) // -
A ¥
05 //// 4V
A
Y
// 3v
7/
0
0 5 10

vps (V)
Fig6 T;=25 OC; typical values.

& ] | | rz]gmnl
kb - 1

| | | | | |
25 —JL I | L//

A
|

05 .
-50 0 50 100

Fig.8 k = Q_DS""—MLO_‘ at 250 mA/10 V;

DSon at 25 9C’
typical values.

MCA3EZ

C:

40 \ 88
\

——— Coss|
—— | Crss
4]
0 10 20
vos (V)

150
T; 19C)

MCA3S4

08 S

N

N

0 100 200
Ta (9C)

Fig.7 Power derating curve.

7Z940486

08

|! i
L] N

—50 o 50 100

150
Tj (°C)

i VGs(th) at Tj
Figd k= Gogim) t BT .
o VGs(th) at 25 °C VGSsith) at 1 mA;

typical values.

Fig.10 T;=259C; Vgg = 0;
f=1 MHz; typical values.
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BSP121

N-CHANNEL ENHANCEMENT MODE
VERTICAL D-MOS TRANSISTOR

N-channel enhancement mode vertical D-MOS transistor in a miniature SOT223 envelope and designed
for use as a line current interrupter in telephone sets and for application in relay, high-speed and
line-transformer drivers.

Features

® Direct interface to C-MOS, TTL, etc.
® High-speed switching

® No secondary breakdown

QUICK REFERENCE DATA

Drain source voltage Vps max, 200 Vv
Gate-source voltage (open drain) tVGESso max. 20V
Drain current (DC) D max. 350 mA
Total power dissipation up to

Tamb = 25°C Piot max. 1.5 W
Drain-source on-resistance typ. 45 Q

Ip =400 mA; Vgs=10V RDS(on) max. 6.0 Q
Transfer admittance ;

min. 200 mS

Ip=400mA;Vps =25V Yisl typ. 350 mS
MECHANICAL DATA Dimensions in mm
Fig.1 SOT223.

Marking code
Pinning: BSP121

SR S
= 0.32 6.3 |
g p2 | 31 __.
= ™~ . —=l02 M)
3 =source / ‘ \ | ! E =
4 =drain ] [ == [ i
| 4
| T |
'
| |
d 3.7 7.3
—_ 33 6.7
e ]
m
; K | — |
MBB073 s | 1 112 3 \

170, ]) ixmax 105 |. 23~ 980 | L
(4x)
-__’| 7225065
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BSP121

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Drain-source voltage VDs
Gate-source voltage (open drain) *VGEso
Drain current (DC) D
Drain current (peak) DM
Total power dissipation up to

Tamp = 25 9C (note 1) Piot
Storage temperature range Tstg
Junction temperature T}r

THERMAL RESISTANCE

From junction to ambient (note 1) Rthj-a

CHARACTERISTICS
Tj = 25 9C unless otherwise specified

Drain-source breakdown voltage

lp=10pA;VGs=0 V(BR)DSS
Drain-source leakage current

Vps=160V;Vgs =0 IDss

Vps= 60V;Vgs =0 IDSS
Gate-source leakage current

*Vgs=20V;Vps=0 +IGSS
Gate threshold voltage

Ip=1mA;Vps=VgGs VGS(th)
Drain-source on-resistance

ID=400mA;Vgg=10V Rps(on)
Transfer admittance

ID=400mA;Vpg=25V Yl
Input capacitance at f = 1 MHz

Vps=25V;V@ag=0 Ciss
Output capacitance at f = 1 MHz

Vps=25V;Vgs=0 Coss
Feedback capacitance at f = 1 MHz

Vps=25V;Vgg=0 Crss
Note

max. 200
max. 20
max. 350
max. 1.2
max. 1.5

—65 to + 150
max. 150
- 83.3
min. 200
max. 1.0
max. 200
max. 100
min. 0.8
max. 2.8
typ. 45
max. 6.0
min. 200
typ. 350
typ. 45
max. 60
typ. 15
max. 25
typ. 3.5
max. 10

\’r‘
mA

oC
oC

K/W

uA
nA

<

telio]

mS
mS

pF

pF
pF

pF

1. Device mounted on an epoxy printed-circuit board 40 mm x 40 mm x 1.5 mm; mounting pad for

the drain lead min. 6 cm?,
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N-channel enhancement mode vertical D-MOS transistor BSP121

Switching times (see Figs 2 and 3)

_ typ. 5 ns
Ip =250 mA; V =60V;Vgg=0to 10V t
D DD GS on max. 10 ns
typ. 15 ns
toff max. 20 ns
Vpp =50V
oo 90%
INPUT
F10%
10V 90%
0 _I_I_ l QUTPUT
'p
500 10%
% 7 7Z88773.1 —! tgn |l=— —= toff le—
1288775
Fig.2 Switching time test circuit Fig.3 Input and output waveforms.
2.0 MCA3S54-1 2000 MCB329
Ptot Ip I l
(w) (ma) Vs =10v b~
1.6 1600 -
! Vi 6Y
\\ ,f ‘_‘""—
1.2 1200 L
N

0.8 s 800
4V
0.4 400
\ 3V
A
o AN 0
0 100 200 0 5 10 15 20 25
Tamb (°C) Vos (V)
Fig.4 Power derating curve. Fig.5 Output characteristic;

Tj =25 ©C; typical value.
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BSP121

wCB3Z8
1600
Ip ’/""'q-
rd
(mA) ,
1200 /’
/f
800 /
/
400 //
o
o 2 4 5 8 10
vgs (V)

Fig.6 Transfer characteristic;
Vps = 10 V; Tj = 25 9C; typical values.

wCasaz
104
Ip
(mA)
4= Vgs=10V
103 '/"- F i SV
— 1 = — V=
=7 4‘5
7
102
10
4 6 8 10 12 14

Rps(en) (M

Fig.8 Tj = 25 OC; typical values.

952

MCe3z7
160

(pF)
120

|
\

v
\\"' Ciss
40 N 1
\ TS |
M — Coss
——
o \"‘M Cras
i
0 5 10 15 20 25
Vps (V)

Fig.7 Capacitance as a function of
drain-source voltage; Vgg = 0;
f=1MHz;T;=25 OC; typical values.

WMCBI30

1.4
k

1.2

S
1.0

I~
T

0.8 <
0.6

-50 0 50 100 150

Tl' (°c)
) V@Gsith) at Tj
Fig.9 k= St =L Vasith)

VGsith) at 25 °C’
at 1 mA; typical values.
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N-channel enhancement mode vertical D-MOS transistor

BSP121

28

MCE3N

2.4

2.0

Fig.10 k =

Rpsion) at Tj

100 150
T (%)

;at 400 mA/10V;

RDS(on) at 25 °C

typical values.

April 1991
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N-CHANNEL ENHANCEMENT MODE VERTICAL
D-MOS TRANSISTOR

N-channel enhancement mode vertical D-MOS transistor in a miniature SOT223 envelope and designed
for use as a line interrupter in telephone sets and for application in relay, high-speed and

line-transformer drivers.

Features

® Direct interface to C-MOS, TTL, etc.
® High-speed switching.
® No secondary breakdown.

QUICK REFERENCE DATA

Drain-source voltage Vps max. 250 V
Drain current (DC) Ip max. 350 mA
Total power dissipation up to Tgmp = 256 °C Piot max. 1.5 W
Drain-source on-resistance
- J _ typ. 50 2
Ip=300mA;Vgg =10V RDSion) . 70 Q
Gate-source threshold voltage VGsith) max. 2V
MECHANICAL DATA Dimensions in mm Marking code
Fig.1 SOT223. BSP126
Pinning 6.7
0.32 6.3
1= gate 0.24 31
2 = drain —7/"‘ " 29 _'-) [=[02@)]A]
3 = source
= drai [
4 = drain 4
d L. 010 T
- .02
' - 3.7 13
'y 33 67
g N 1 o i
=3 mix == | 139 = = l
MBB073 S %
1 2 3
J-Tﬂ,\l%‘li 1.05 ;*i 0s0__|
max 0.85 - 0.60 E
‘ @gl (4x)
| Sadbed | 7225065

April 1991
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BSP126

RATINGS

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

Drain-source voltage

Gate-source voltage (open drain)

Drain current (DC)

Drain current (peak)

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

Junction temperature

THERMAL RESISTANCE

From junction to ambient (note 1)

CHARACTERISTICS

Tj=25 OC unless otherwise specified

Drain-source breakdown voltage
Ip=10pA;Vgs=0

Drain-source leakage current
Vps=200V;Vgs=0

Gate-source |leakage current
Vg =20V, Vpg=0

Gate threshold voltage
Ip=1mA;Vps=Vgs

Drain-source on-resistance
Ip=300mA;Vgg=10V

Ip=20mA;Vgg =24V
Transfer admittance
Ip=300mA; Vpg =25V
Input capacitance at f = 1 MHz;
Vps=25V;Vgs=0
Output capacitance at f = 1 MHz;
Vps=25V;Vgg=0

Feedback capacitance at f = 1 MHz;
Vpg=25V;Vgs=0

Note

Vbs
VGEso
Ip
Ipm
Piot

Tstg

Tj

Rthj-a

V(BR)DSS
Ipss
tlgss

VGsi(th)

RDS(on)
Rpsion)

1Ygsl

COSS

Crss

max.
max.
max.
max.

max.

max.

min,

max.

max.

min.
max.

typ.

max.
max.

min.

typ.

typ.

max.

typ.

max.

typ.

max.

250

20

350

1.2

15

—65 to + 150
150

83.3

250

1.0

100

0.8
2.0

5.0
7.0
10

200
400

65
90

20
30

K/W

1. Device mounted on an epoxy printed-circuit board 40 mm x 40 mm x 1.5 mm; mounting pad for

the drain lead min. 6 cm?.
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N-channel enhancement mode vertical D-MOS transistor

BSP126

Switching times (see Figs 2 and 3)
Ip=250mA; Vpp=50V;
Vgs=0t 10V

Vpp =50V

7 7 7288773.1

Fig.2 Switching time test circuit.

MCA354-

0.8 s

0.4

AN

N

o AN

o} 100
Tamb (°C)

Fig.4 Power derating curve.

t typ. 5 ns
on max. 10 ns
: typ. 20 ns
off max. 30 ns
20% Y
INPUT
F10%
90%

QUTPUT
10%
—l 1y |w— J toff |e—m
7288775

Fig.3 Input and output waveforms.

MCB360

2000
Ip
(ma)
1600 Vgs =10V Fd
6V ”/"
v o B —
1200 i SePde1
/;;
4V
800 Vit
A
400 vl |
2V
0
¢] 2 4 6 8 10
Vps (V)

Fig.5b Output characteristics; Tj=25°C;
typical values.
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BSP126

2000

MCBISS

(ma)
1600

1200

800

400

Fig.6 Transfer characteristic; Vpg=10V;

Tj=25 OC: typical value.

6 8 10

Vgs (V)

28
k
2.4 /
Ip=300ma J
29 Vgs = 10\./
- A4
/I':/
Ip=20mA
w2 = Vos =24V ]
08 /,/
=
0.4
-50 0 50 100 150
T (°c)
R atT;
Figll & = —osiont AL
RDs(on) at 25 °C

typical values.

958

104
In
(ma)
Vgs=10V| 5V
103 L 7 4V
'I
v
102 ——
10
o 4 8 12 16

Rps(en) (M)

Fig.7 On-resistance as a function of drain
current; Ti = 25 OC; typical values.

MCB359

1.2
kP
1.0
T~
0.8
0.6
-50 0 50 100 150
Tj (°c)

\' atT;

Figd k= GS(th) i

VGsith) at 25 °C’
V@s(th) at 1 mA; typical values.
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N-channel enhancement mode vertical D-MOS transistor

MCA358
200 —
c
(pF)
160
120
&0 \ T Ciss
N
40
T —— Coss
T~ Crss
ol— 1
0 5 10 15 20 25
Vps (V)

Fig.10 Capacitances as a function of
drain-source voltage; Vgg = 0; f = 1 MHz;
Tj = 25 OC; typical values.

BSP126

April 1991
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J ‘ BSP205

P-CHANNEL ENHANCEMENT MODE
VERTICAL D-MOS TRANSISTOR

P-channel enhancement mode vertical D-MOS transistor in a miniature SOT223 envelope and intended
for use in relay, high-speed and line-transformer drivers.

Features

® Very low rpg(on)

® Direct interface to C-MOS, TTL, etc.

® High-speed switching
® No secondary breakdown

QUICK REFERENCE DATA

(4x)

Drain-source voltage -Vps max. 60 Vv
Drain current (DC) -Ip max. 275 mA
Drain-source ON-resistance
~Ip =200 mA; -Vgg =10V DS{on) max. 10 Q
Gate threshold voltage —-VGS(th) max. 35 V
MECHANICAL DATA Dimensions in mm Marking code
Fig.1 SOT223. 1 BSP205
t 170
Pinning: 1.45
1 = gate b
2 =drain 0.73
3 = source 0.67
4 = drain 6.7
0.32 6.3
0.24 o
‘ 7/‘\ <~ 29 " SR
N
4
g ¥
-—
3 0.10 T
0.02 87 75
a3 67
160!"‘--.. )’130 1 | | 1
max -—l—-
* ’ I 1 I
1 2 1 3 L
1.80 \/%g: 1.05 i {I 0.80 i AR
~max 085 ‘_ 060 X (@lo1®[8]
|

MSAQ35

7 (April 1991
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BSP205

RATINGS

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

Drain-source voltage
Gate-source voltage (open drain)
Drain current (DC)

Drain current (peak)

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

Storage temperature range

Junction temperature

THERMAL RESISTANCE

From junction to ambient (note 1)

CHARACTERISTICS

Ti=25 ©C unless otherwise specified

Drain-source breakdown voltage
~Ip=10pA;Vgs=0

Drain-source leakage current
-Vpg=48V;Vgg=0

Gate-source leakage current
tVgg=20V;Vpg=0

Gate threshold voltage
—lp=1mA;Vps=Vgs

Drain-source ON-resistance
~lp=200mA; -Vgg =10V

Transfer admittance
—lp=200mA; -Vpg =15V

Input capacitance at f = 1 MHz;
~Vps=10V;Vgs=0

OQutput capacitance at f = 1 MHz;
—Vpg=10V;Vgg =0

Feedback capacitance at f = 1 MHz;

-Vpg=10V;Vgg=0
Switching times (see Figs 2 and 3)

—lp=200mA; -Vpp =50V;
-Vgg=0t0 10V

Note

-Vps
Vaso
,| D
—lpm
Piot
Tsig

Tj

chjva

—V(BR)DSS
—Ipss
zlgss

—VGs(th)

"DS(on)

|Yf${

Ciss

COSS

CFSS

Loff

max.

max.

max.

max.

max.

60 V
20V
275 mA
550 mA
1.5 W

—65 to + 1560 °C

max.

min.

max.

max.

min.

max.

typ.

max.

min.

typ.

typ.

max.

typ.

max.

typ.

max.

typ.

max.

typ.

max.

150 °C

83.3 K/W

60 V
1.0 pA

100 nA

15V
35 V

75 Q
100

60 mS
125 mS

30 pF
45 pF

20 pF
30 pF

6 ns
10 ns
15 ns

1. Device mounted on an epoxy printed-circuit board 40 mm x 40 mm x 1.5 mm; mounting pad for

the drain lead min. 6 cm?.
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P-channel enhancement mode vertical D-MOS transistor

—Vpp =50V

% Z 7Z94272.1

Fig.2 Switching time test circuit.

7226291

1000 T S e s e
—1 .;.‘—;J_—VGS= 10vl—F—+F—
- t 1
' =1 : :
S | ,.__73_.&51 1 |

! L

(mA) 7 ;
‘ L 1/ v | | |

/ / 5V

/ L1 v

100 1 ¢ !I
- 1 ri g 45V
1 i =
1 7 1|
| I
|

! ] ]
10 | I J 1 J
RDS (on) (£2)

Fig.4 ON-resistance as a function of
drain current; Tj = 25 OC; typical values.

. 7226288
_ID
(A}
0.6 -Vgg = 10VE=
-
-
/// 75V __H
0.4 /// I
BV
A -
VA |
0.2 /,/ 5V
L a5y
0
0 5 Vo VI

Fig.6 Output characteristics;
Tj =25 OC, typical values.

BSP205

X 10%
INPUT
0%
10%
OUTPUT
90%
— g e —=l loff |e—
7294273

Fig.3 Input and output waveforms.

0.8 7221843
_|D
(A)

06 —, -

//
04 //
0.2 /,
74
(1]

t] 5 Vg W 10
Fig.5 Transfer characteristics;
—Vpg=10V; Tj=25 OC; typical values.

20 MCA354—1
Ptot
(W)
1.6
.
N
1.2
N
N
0.8 =
0.4 \
0 N
0 100 200
Tamb (oc)

Fig.7 Power derating curve.
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BSP205

3 | MCa369 1.2 MCA3GE
K K

25 1.1

2 1.0

/ \
T ‘u\
0.9 N
1.5 - T~
el —
- ~
1 0.8
T

0.5 0.7

-50 0 50 100 150 =50 0 50 100 150

Ti(ec) Tj(eC)

'DS(on) 8t Tj -VGs(th)atTj

Fig8 k=—""—"-____* __- a3t —-200mA/-10 V; Fig9 k= 2
rDS(on) at 25 °C —VGS(th) at 25 °C
typical values. —VGs(th) 8 —1 mA; typical values.

MCAB4E
80
c
(pF)
I
a0 \{\
\\ ——1Cissa
20
—
E—
5 1Coss
\_‘_‘-
0 Cras
0 -10 -20 -30
Vps (V)

Fig.10 Tj =250C; Vgg = 0; f = 1 MHz; typical values.
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J l BSP206

P-CHANNEL ENHANCEMENT MODE
VERTICAL D-MOS TRANSISTOR

P-channel enhancement mode vertical D-MOS transistor in a miniature SOT223 envelope and intended
for use in relay, high-speed and line-transformer drivers.

Features

® Very low rps(on)

® Direct interface to C-MOS, TTL, etc.
® High-speed switching

® No secondary breakdown

QUICK REFERENCE DATA

Drain-source voltage —-Vps max. 60 V
Drain current (DC) —Ip max. 350 mA
Drain-source ON-resistance
~lp=200mA; —-Vgg =10V rDS(on) max. 6 Q
Gate threshold voltage —VGES(th) max. 35V
MECHANICAL DATA Dimensions in mm Marking code
Fig.1 SOT223. ! BSP206
t 170
Pinning: 1.45
1= gate — Lo
2 = drain 0.73
3 = source 0.67
4 = drain 0 6.7 _
: 6.3
0.24 a1

| 7/\ T2 SR
+ a
g o E

s8115 S
Tiro0z
. 37 73
33 67
1s°~'-_._ L —13° L ! l

max 0.85 @%)

|}
10° |
h} BO_,_ »" max 105_’_ [_“__._‘ 0.80__ | EEEE
1 1
|

MSA035

w (Apnl 1991
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BSP206

RATINGS

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

Drain-source voltage -Vps max. 60 V
Gate-source voltage (open drain) *VEso max. 20V
Drain current (DC) -Ip max. 350 mA
Drain current (peak) —lpm max. 700 mA
Total power dissipation up to Tymp = 25 ©C (note 1) Piot max. 15 W
Storage temperature range Tstg —65 to + 150 ©C
Junction temperature Tj max. 150 °C

THERMAL RESISTANCE
From junction to ambient (note 1) Rthj-a = 83.3 K/W

CHARACTERISTICS
Tj = 25 OC unless otherwise specified

Drain-source breakdown voliage

—lp=10uA;Vgs=0 -V(BR)DSS min. 60 V
Drain-source leakage current
—Vpg=48V;Vgs=0 —Ipss max. 1.0 pA
Gate-source leakage current
tVgg=20V;Vpg=0 tlgss max. 100 nA
Gate threshold voltage : 15 V
B ) B min. &
—Ip=1mA;Vps = VGs “VGs(th)  ax 35 V
Drain-source ON-resistance 45 Q
. . typ. i
~Ip =200 mA; —Vgg = 10V "DS(on) . i
Transfer admittance .
~Ip = 200 mA; —Vpg = 15 V Yl ':;'; ;gg 22
Input capacitance at f = 1 MHz; ¢ 55 DE
~Vpg=10V; Vgg =0 Ciss o o gF
Qutput capacitance at f = 1 MHz; " 30 oF
~Vpg=10V;Vgg=0 Coss o e EF
Feedback capacitance at f = 1 MHz; § 8 oF
- X _ i p
-Vpg=10V:Vgg=0 Crss n:;)x. 12 pF
Switching times (see Figs 2 and 3)
—Ip=200mA; -Vpp=50V;
= typ. 4 ns
~Vgg=0to 10V i n}:; S
typ. 15 ns
toff max. 25 ns
Note

1. Device mounted on an epoxy printed-circuit board 40 mm x 40 mm x 1.5 mm; mounting pad for
the drain lead min. 6 cm?.
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P-channel enhancement mode vertical D-MOS transistor

BSP206

~Vpp =50V

72942721

2 7

Fig.2 Switching time test circuit.

72262580
= —

; T 3=__g=. |
[mA) | /B,V\ T |
| | | |

’_T-""‘_i
| A | ||
100 | 1 T
7 —
il "5\' ‘ i
1_{ ! !
Il HEREE
' |
N 11 1 N I I
4 10 12 14 16
Rps (on) (Y

Fig.4 ON-resistance as a function of

drain current; Tj = 25 OC; typical values.

- 7226289

i Vg5 =10 Y=
(A) /,;::__;Tv_
%8
nE /// 6V
// 5V
// 45V
7

; _

0 5 10
~Vps (V)

Fig.6 Output characteristics;
Tj=25 OC; typical values.

INPUT
OUTPUT
Loff
7294273
Fig.3 Input and output waveforms.
10 [ [ 7226287
, 1
-ip ] ‘
w L | 1,’ |
//
05 / J
0
0 5 ""Gs V) 10
Fig.5 Transfer characteristics;
—Vpg=10V;T;=25 OC; typical values.
20 s,
Ptot
(w)
1.6
N
AEEN
N
0.8 -
0.4 \
N
0 N
0 100
Tamb (°C)

Fig.7 Power derating curve.
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BSP206

:5 MCA3EE 1 2 l | MCA3ET
k | k 1
2.5 1.1 |
2 1.0
// P
1.5 0.9 \ \
I
= N
1 0.8
1
0.5 0.7
-50 o 50 100 150 ~50 0 50 100 150
Tj (°¢) Tj (°0)
¥ atT; -V atT;
Fig.8 k= DS(D_H)]_O; at —200 mA/-10V; Fig9 k= — GRS ). ;
rDS{on) @t 25 °C —VGs(th)at 25 °C
typical values. =V @GS th) at —1 mA; typical values.
120 I MCAB4S
c [
(pF) |
% 1\
\ T~ Ciss
40
\""--—.._; Coss
0 Crea
0 -10 -20 -30
Vps(V)

Fig.10 T;=259C; Vgg = 0; f = 1 MHz; typical values.
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Philips Components

Data sheet

status Product specification
N — -

date of issue ‘ April 1991

FEATURES

e Low Rpg

« Direct interface to C-MOS, TTL,
efc.

« High-speed switching
« No secondary breakdown.

DESCRIPTION

P-channel enhancement mode
vertical D-MQOS transistor in a
miniature SOT223 envelope and
intended for use in relay, high-speed
and line transtormer drivers.

PINNING - SOT223

PIN DESCRIPTION
1 gate
2 drain
3 source
- drain

BSP220

P-channel enhancement mode
vertical D-MOS transistor

QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS | MAX. | UNIT
Vi drain-source voltage 200 |V
—ly drain current DC value 225 |mA
Rosen drain-source on-resistance |-, = 200 mA 12 Q
Ve =10V
—Vasam gate-source threshold 2.8 \
voltage
PIN CONFIGURATION
4
d
. 4
g '
MBB115-1  §
1 2 3
Top view hisEaoz
Fig.1 Simplified outline and symbol.
969




Philips Components Product specification

P-channel enhancement mode
vertical D-MOS transistor BSP220

LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Vs drain-source voitage = 200 v
tVeso gate-source voltage apen drain - 20 Vv
-y drain current DC value - 225 mA
~lom drain current peak value - 600 mA
Py total power dissipation uptoT,.,=25°C - 1.5 W
(note 1)
Tag storage temperature range -65 150 °C
T, junction temperature - 150 °C
Note

1. Device mounted on an epoxy printed-circuit board 40 x 40 x 1.5 mm; mounting pad for the drain lead minimum
6cm2

THERMAL RESISTANCE
SYMBOL PARAMETER VALUE | UNIT
Ry 2 from junction to ambient 83.3 KW
(note 1)
Note

1. Device mounted on an epoxy printed-circuit board 40 x 40 x 1.5 mm;
mounting pad for the drain lead minimum 6 cm?.
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Philips Components Product specification

P-channel enhancement mode
vertical D-MOS transistor BSP220

CHARACTERISTICS
T, = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
-V grioss drain-source breakdown voltage ~Ip =10 pA 200 |- - v
Ves =
—lpss drain-source leakage current ~Vpe =160V - - 1 HA
Vas =0
Hgss gate-source leakage current V=20V - = 100 |nA
Vns =0
—Vasim gate-source threshold voltage ~lp=1mA 08 |- 28 |V
VGS = Vus
Roston) drain-source on-resistance ~Ip = 200 mA = 10 12 Q
V=10V
[Yiel transfer admittance ~ly =200 mA 100 |200 |- mS
V=25V
C.. input capacitance Vpg=25V - 65 90 pF
Vos =0
f=1MHz
G output capacitance V=25V - 20 30 pF
Ves =0
f=1MHz
Cs feedback capacitance V=25V - 6 15 pF
Vgs =0
f=1MHz
Switching times (see Figs 2 and 3)
ton turn-on time ~ly =250 mA - 5 20 ns
~Vpp =50V
—Vgg=0to 10V
Lo turn-off time —lp = 250 mA = 20 30 ns
“Vpp =50V
V=010 10V
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P-channel enhancement mode
vertical D-MOS transistor BSP220

~Vpp =50V J 10%
INPUT
90%
0 ouTPUT
=10V |—|
—l gy le— —= lgff e
% 72942720 7294273
Fig.2 Switching time test circuit. Fig.3 Input and output waveforms.
20 MCA3S4-1 1000 = ; ‘ MCB145
Ptot ~Ip /Ves =10V
(W) (m4) 7 J
1.6 800 —
——\ ,I s r
PR ol | 174
/l"_ [ =

0.8 400 /
4 Vi—

=
0.4 \\ 200
N 3v
ol [N B
o 100 200 o s 10 15 20 25
Tomp (°C) -Vps V)

Fig.4 Power derating curve. Fig.5 Typical output characteristics; T = 25 °C.
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Philips Components

Product specification

P-channel enhancement mode BSP220
vertical D-MOS transistor
1000 vci‘s 103 e i
D ”” ‘r’i\o’65l= 10[ v ! =]
(ma) 5v
o = |
A (ma) — 4v—
/ W et
800 : r," /
102 /
400 f'
]
1
200 / [
1 Nl
% 2 4 8 8 10 %s 12 16 20 24 28
-Vgs (V) Rps(en) (1)

Fig.6 Typical transfer characteristic;
_VDS =10 V: T, =25 L‘C.

Fig.7 Typical on-resistance as a function of
drain current; T, = 25 “C.

MCS142
160 T T T
c
(pF)
120
BO l
\ 4| Ciss
40
"""‘"—-—-A.___ Coss
—— Crss
) i
0 5 10 15 20 25

-Vps (V)

Fig.8 Typical capacitances as a function of
drain-source voltage; Vg5 = 0; f = 1 MHz;
T,=25°C.

rs

/T I L

- '74 [ ]
= LT
ESO \'|) 5:D ‘C|15 l 150

1 (%0)

Fig.9 Temperature coefficent of drain-source

. . RDSmnI at T 7
on-resistance; k= Ross, al25°C' typical

Rosier at 200 MA/~10 V.
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P-channel enhancement mode
B
vertical D-MOS transistor SP220

Fig.10 Temperature coefficient of gate-source

Vesmal T, . .
Voom @l 259G’ ypica
_V-'js' e at =1 mA.

threshold voltage; k=

April 1991 974
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Philips Components Product specification

P-channel enhancement mode
vertical D-MOS transistor BSP220

PACKAGE OUTLINE

0.85

0.73
0.67
6.7
032 6.3
0.24 21 B
=
7/\ ’ 29 — E020[A
) E
010 T
0,02 37 73
33 67
16° ) o I l
max;\ ;3 I I ——
1 2 3 ¥
100 ' ' ] |
1.80
. »” max 1.05__ I_____l 0.80__ [ @0 10]8]

0.60 @)

2% | MSAG35

Dimensions in mm.
Marking code: BSP220.

Fig.1 SOT223.
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Philips Components

Data sheet

status Product specification

date of issue | November 1980

FEATURES

* Low Rpgin

» Direct interface to C-MOS, TTL,
efc.

+ High-speed switching

» No secondary breakdown.

DESCRIPTION

P-channel enhancement mode
vertical D-MOS transistor in a
miniature SOT223 envelope,
intended for use in relay, high-speed
and line transformer drivers.

PINNING - SOT223

BSP225

P-channel enhancement mode
vertical D-MOS transistor

QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS | MAX. | UNIT
~Vos drain-source voltage 250 v
-y drain current DC value 225 mA
Rosion) drain-source on-resistance —lp=200mA |15 Q
V=10V
~Vesan gate-source threshold voltage |-l,=1mA 28 Vv
Vas = Vis

PIN CONFIGURATION

PIN DESCRIPTION
1 gate
2 drain
3 source
4 drain

—

1

Top view

MBBOT4 - 1

I

MS5B002

Fig.1 Simplified outiine and symbol.

s
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Philips Components Product specification

P-channel enhancement mode

: : BSP225
vertical D-MOS transistor
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. | UNIT
—Vis drain-source voltage - 250 v
*Vaso gate-source voltage open drain = 20 v
—Ia drain current DC value - 225 mA
~lom drain current peak value - 600 mA
Pis total power dissipation uptoT,,=25°C - 1.5 w

(note 1)
Tag storage temperature range -65 150 °C
T; junction temperature - 150 °C
Note

1. Device mounted on an epoxy printed-circuit board, 40 x 40 x 1.5 mm, mounting pad for the drain lead minimum
6 cme.

THERMAL RESISTANCE
SYMBOL PARAMETER VALUE | UNIT
R a from junction to amktient 83.3 KW
(note 1)
Note

1. Device mounted on an epoxy printed-circuit board, 40 x 40 x 1.5 mm,
mounting pad for the drain lead minimum 6 cm?2,
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Product specification

P-channel enhancement mode

; . BSP225
vertical D-MOS transistor
CHARACTERISTICS
T, = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
-V aajoss drain-source breakdown voltage —lp =10 pA 250 - - \'
Ves=0
~Ipss drain-source leakage current —Vps =200V - = 1 uA
Vs =0
Hass gate-source leakage current Vps=0 = = 100 nA
Ve =20V
Vs gate-source threshold voltage —p=1mA 0.8 - 2.8 v
Ves = Vps
Rosien drain-source on-resistance —lp =200 mA - 10 15 Q
“Vgs=10V
Iyl transfer admittance ~lp = 200 mA 100 200 — mS
~Vps=25V
Cus input capacitance —Vps=25V - 65 90 pF
Ve =
f=1MHz
Cos output capacitance Vps=25V - 20 30 pF
~Vas =0
f=1MHz
C.. feedback capacitance —Vps=25V - 6 15 pF
Vs =
f=1MHz
Switching times (see Figs 2 and 3)
L turn-on time -lp =250 mA - 5 10 ns
V=50V
~Vas=0to 10V
Lo turn-off time ~lp =250 mA - 20 30 ns
V=50V
~Vgs=01010V
November 1990 e




Philips Components

Product specification

P-channel enhancement mode

vertical D-MOS transistor

BSP225

-V =50V
0b 0%
INPUT
0 | I OuTPUT
=10V
—= tpp le— —= Ipff |=—
7Z94272.1
7294273
Fig.2 Switching time test circuit. Fig.3 Input and output waveforms.
MCA cas4a
2.0 - — 1000 ‘ S
/ =
Piot [ ] | | =g | | | fVes=10V | |
(w) [ {ma) V2 B I = T
1.6 || 800 =7 .
\| [ | | | o | ]
“\ [ ] [ [ ‘ 87 [ ‘
12 \ i 500 A = | |

Z

¢ 100

Fig.4 Power derating curve.

Fig.5 Typical output characteristics; T, = 25 °C.
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Philips Components

Product specification

P-channel enhancement mode

¥ - BSP225
vertical D-MOS transistor
1000 uCSle |03 . ; . MCB144-1
-Ip Pasl T—Vgg =10V ]
(ma) t os A=
800 < ~Ip / |
’ I
4 (ma) 4V
7 / je=
800 . /
/
102 /
400 J'I_
I
- //
] 10
0 2 4 & 8 10 8 12 16 20 24 28
—Ves (V) RDS(on) (1)
Fig.6 Typical transfer characteristic; Fig.7 Typical on-resistance as a function of
~Vpg=10V; T;=25°C. drain current; T, = 25 °C; Rpg (o = f(l).
160 il 25 : v BT
c k ‘ 4 _
(pF) \
26 + 74
120 \ I | Wy
N ] | X
Ha Pt Ciss ‘ [ I/ ]
I s s 1.0 ! / :
AV | 1 ‘
40 1 1 |
hh"““‘—-—.___ Coss 65 T—1
1 - |
~——vt—l | Erss — T
0 NI o I_L_L_ ) I (I (I J_L |
0 5 10 15 20 25 =50 [} 50 o0 e
—vps (V) T7j (%)
Fig.9 Temperature coefficient of drain-source
Fig.B8 Typical capacitances as a function of ) ) Roqon 8l Tl_‘ .
drain-source voltage; Vg = 0; f = 1 MHz; on-resistance; k = Roso, a1 25 °C' typical Rogion
Tj=25°C. at -200 mA/~10 V.

November 1890
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P-channel enhancement mode
vertical D-MOS transistor BSP225

Fig.10 Temperature coefficient of gate-source

threshold volt -k—;v“’-’"”'—a”Lw ical
es oltage; k= — o al25°C yp

Vs at =1 mA.
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Philips Components

Product specification

P-channel enhancem

ent mode

vertical D-MOS transistor

BSP225

PACKAGE OUTLINE

'
t 17
145

i
bt

0.73

0.67

6.7
0,32 63
~24 S X B
//‘* 29 SN
&

l._0.10 T
o0z 37 73
33 67

150!‘—-.__ /_./\'130 L 1 ] l

max — — ——

[ ’ 1 1 1
1 2 | 3 ’
109 ' 1 1
1.80 » ma 1.05 0.80 ‘ &
“ma T g !“E*l 060 [ HE
|___ | MSA03S

Dimensions in mm.
Marking code: BSP225.

Fig.11 SOT223.
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SILICON LOW-POWER SWITCHING TRANSISTORS

P-N-P silicon transistor in a microminiature plastic envelope. It is intended for high-speed, saturated
switching applications for industrial service in thick and thin-film circuits.

QUICK REFERENCE DATA

Collector-base voltage (open emitter)

Collector-emitter voltage (open base)

Collector current (peak value)

Total power dissipation up to Tamp = 25 °C

Junction temperature

D.C. current gain
~lg=10mA; -V¢E
-lg=50mA; -VcE

=1V
=1V

Transition frequency at f = 500 MHz

~lg=50mA; -Vcg =10V

Turn-off time

~lgon =30 mA; -Iggn = Higeff = 3.0 MA

-Vegp max. 15 V
-Vegp  max. 15 V
-lem max. 200 mA

Piot max. 250 mW
Tj max. 150 °C

hee > 30

hgg 30 to 120

fr > 1,6 GHz
Loff < 30 ns

MECHANICAL DATA

Dimensions in mm

Fig. 1 SOT-23.
Pinning:
i=b 0.150
= base -0.0%0
2 = emitter i BTE ~
3 = collector 0.80 //
c /L/.
01
100 - |-
b max max
i—__ |\ 10
MBBO01S e } g max
R N gt
max  30°
max

Reverse pinning types are available on request.

See also Soldering recommendations.

Marking code

BSR12 = B5p

3|

3.0
2.8
B
~1e - A E2@kls
2 | 11
: - !
: 1L 25
1.2 max
'
—_—

0.48 _gj—" ! ﬂﬂﬂ 7296885 1

TOP VIEW

April 1991
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BSR12

RATINGS

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

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

Collector current {peak value)

Total power dissipation up to Tymp = 25 °C

Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to ambient*

CHARACTERISTICS
Tamb = 25 OC unless otherwise specified

Collector cut-off current
lgE=0;—Veg=10V
IgE=0; =Veg=10V; Tymp = 125°C
VBe=0;-Vgg=10V
Breakdown voltages
lg=0; =g =10 pA
Vg =0; —Igc =10 A
Ic=0; —1g =100 uA
Collector-emitter sustaining voltage
Ig=0;—=lgc=10mA
Saturation voltages * *
—Ig=10mA; —-Ig = 1TmA

—lg=50mA; —Ig =5 mA

—Ic =100 mA; —Ig = 10 mA

-Vceo
-VCED
-VEBO
— C
—lcm
Prot
Tstg

Tj

Rthj-a

—Iceo
—lco
—ICEs

—V(BR)CBO
—~V(BR)CES
—V(BR)EBO

—VCEOsust

—VCEsat
—VBEsat
—VCEsat

—VBEsat

—VCEsat
—VBEsat

Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm.
" Measured under pulse conditions; t, = 300 ps; 5 = 0,01.

max. 15 V
max. 15 V
max. 3V
max. 100 mA
max. 200 mA
max. 250 mW
—65 to + 160 °C
max. 150 ©C
= 500 K/W
< 50 nA
< 5 uA
< 50 nA
> 15V
> 15V
> 3v
15V
< 130 mV
725 to 920 mV
typ. 180 mV
% 270 mV
800 to 1150 mV
< 450 mV
900 to 1500 mV

986
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Silicon low-power switching transistors

BSR12

D.C. current gain *

30

-lg = 1TmA;-Veg=1V heg >

-lc = 10mA;-Vgg=1V hge > 30

-lg = 50mA;-Veg=1V hege 30to 120

~lg = BOmA;-Veg=1V; Tymp=55°C hFE > 30

-lg =100 mA; -Veg=1V hgg > 20
Transition frequency at f = 500 MHz

-lg = 50mA;-Vpp=10V iy > 1,5 GHz
Collector capacitance

lg=1g=0;-Vgg=5V Ce < 45 pF
Emitter capacitance

Ic=1.=0;-Vgg=05V Ce < 6,0 pF
Switching times
Turn-on time ton =< 20 ns
Turn-off time toff < 30 ns

Vi
Vas 7260407 “Vec=3V
Fig. 2 Test circuit switching times.
Pulse generator Sampling scope
Pulse duration ty =400ns Rise time 1 1ns
Rise time t < 1ns Input impedance Z; =100kQ
Qutput impedance Zy, = 5082
Vi | Vg | RI R2 R3 =lcon | -!Bon | Boff | C
V) \% Q k2 k2 mA mA mA uF

ton -6,85 0 94 1,0 2,0 30 3,0 = 0,1
toff 11,7 | -9.85 94 1,0 20 30 3,0 3,0 0,1

* Measured under pulse conditions; th= 300 us; 6 = 0,01.

April 1991
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BSR12

80 12717667
hFE
60
PG typ
\
T
40
20—
10~ 1 10 102 _j.(ma) 10°
Fig. 3 —Vcg =1V, Tamp =25 °C.
_— 7277668
—VCEsat
(mV)
400
200
4
/
typ
L
0 [
10~ 1 10 3 ’

Fig. 4 VCEsat as a function of Ig at Ig/lg = 10.
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Silicon low-power switching transistors BSR12

1000 7277669
’-‘
—VBEsat 5
(mV) 7
"
750 )
typ ]
__,__.._.—A-—""—_
500
250
-
10! 1 10 102 —ig (mA) 103
Fig. 5 VBEsat as a function of I¢ at Ig/1g = 10.
600 72776701
—VCEsat
(mv) |
400
200
0
2 100 71,(¢) 200

Fig. 8 VgEsat as a function of Tj,' typical values.
Upper graph at | = 100 mA; Ig = 10 mA. Lower graph at |c = 50 mA and Ig = 5 mA.
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BSR13
BSR14

SILICON PLANAR EPITAXIAL TRANSISTORS

N-P-N silicon transistors, in a microminiature plastic envelope intended for switching and linear appli-
cations in thick and thin-film circuits.

QUICK REFERENCE DATA

BSR13 | BSR14
Collector-base voltage (open emitter) VeBO max. 60 7% V
Collector-emitter voltage (open base) VCEO max. 30 40 Vv
Emitter-base voltage (open collector) VEBO max. 5 6 V
Collector current (d.c.) I max. 800 mA
Total power dissipation up to Tamp = 25 °C Piot max. 250 mw
Junction temperature Tj max. 150 oC
D.C. current gain
Ic=150mA; Vg =10V heg 100 to 300
Ic=500mA; Vg =10V hEE > 30 40
Transition frequency at f = 100 MHz
lc=20mA; Veg=20V fr > 250 300 MHz
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23.
BSR13=U7p
Pinning: gg BSR14 = U8p
1 = base .
2 = emitter 0.150
3 = collector ~D.090 w -
g BT8S n  (E2@ke)
0.60[" //
c 2
/ﬁ : —— T
—| -— 0'1 ! '
b 10° max ‘ 1L 25
max 1.2 max
-‘____ ) 10° | ¢
MBBO12 e T —— —
‘ f max
3
i 0 _, -
‘—rr11t11x_’ 30° 0-‘*8_0_1 EE@JE 72968851
max
TOP VIEW

Reverse pinning types are available on request.

See also Soldering recommendations.

April 1991
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BSR13
BSR14

RATINGS

Limiting values in accordance with the Absolute Maximum System (1EC 134)

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

up to Tymp =25 9C
Storage temperature
Junction temperature

THERMAL RESISTANCE

From junction to ambient*

CHARACTERISTICS
Tj= 25 OC unless otherwise specified

Collector cut-off current
lIg=0;Vcg=50V
Ig=0;Veg=60V
lg=0:Veg=50V;T;=150°C
Ig=0;Vgg=60V; Tj = 150 ©C
VEg=3V; V=60V

Base current
with reverse biased emitter junction
Veg=3V;Vgg=60V

Emitter cut-off current
Ic=0;Vgg=3V

Saturation voltages
Ic =150 mA; Ig =15 mA

Ic =500 mA; Ig = 50 mA

Veeo
VcEo
VEBO
Ic

Ptot

Tstg

Tj

Rih j-a

IcBO
Iceo
IcBo
Iceo
IcEX

IBEX
lEBO

VCEsat
VBEsat
VBEsat

VCEsat
VBEsat

max.

max.

max.

max.

max.

ANANNAN

A

NN

BSR13 BSR14

60 | 75

30 40

5 6
800
250
-65 to + 150
150
500

BSR13 BSR14
30 -

— 10
10 -

- 10

- 10

— 20

30 15

400 300
1300 —

- 06t01,2

1600 1000

2600 2000

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

<

mA

mwW
oC
oc

K/W

nA
nA
HA

nA

nA

nA

mV
mV

mV
mV
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Silicon planar epitaxial transistors

BSR13

BSR14

D.C. current gain *

lc=0,1mA; Veg=10V heg > 35

lc=1mA; V=10V hrg > 50

lc=10mA; Vcg =10V heg > 75

Ic=1580 mA; Vo =10V heg 100 to 300

Ic=150mA; Vg =1V hgg > 50

Ic=500mA; Ve =10V BSR13; R heg > 30

Ic=500mA;Vcg =10V BSR14;R hEE > 40
Transition frequency at f = 100 MHz

Ic =20 mA; Vg =20 V BSR13; R fr > 250 MHz

Ic=20mA; Ve =20V BSR14; R fr > 300 MHz
Collector capacitance at f = 1 MHz

lg=1g=0;Veg=10V Ce < 8 pF
h parameters (common emitter) at f = 1 kHz

lgc=1mA; V=10V BSR14

input impedance hje 208 k&2

reverse voltage transfer ratio hre < B8.10*

small signal current gain hie 50 to 300

output admittance hoe 51035 uS

Ic=10mA;Vgg=10V BSR13

input impedance hie 0,25 t0 1,25k

reverse voltage transfer ratio hie < 410"

small signal current gain hte 75 to 375

output admittance hoe 2510200 uS

=

duty factor § < 0,02.

Measured under pulsed conditions to avoid excessive dissipation; pulse duration th = 300 ps;

April 1991
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BSR13
BSR14

Switching times (between 10% and 90% levels)

Turn-on time switched to I = 160 mA (see Fig. 2) B5RM:
delay time ty < 10 ns
rise time tr < 25 ns

Turn-off time switched from Ig = 150 mA (see Fig. 3)
storage time tg < 225 ns
fall time tf < 60 ns

Vee
Vi
_____ - —— 90% R2
Vo
R1
________ Jd\__10% Vi T.UT
0 _;‘ ——
— 1 i-il )—-—l
r p 1282487
7282485
‘4
Fig. 2 Waveform and test circuit delay and rise time.

Vi=-05t0+99V; Vee =30 V; R1=619 Q; R2 = 200 £.

Pulse generator: Oscilloscope:

pulse duration tp, < 200ns input impedance Z; > 100kQ

rise time t, < 2ns input capacitance C < 12 pF

duty factor 5 = 2% rise time t < 5 ns
Vi 1 VCC
R2
Vo
R1
0= time ! T.UT
D1
7
—l 1y - 1o ! 7282486 Vs 7Z82484
Fig. 3 Waveform and test circuit storage and fall time.
Vi=-138t0+16,2V;Vec=30V;-Vgg =3 V; R1=1k&; R2 =200 2.
Pulse generator: Oscilloscope:
fall time i < 5 ns input impedance Z; > 100kQ
pulse time t, = 100 ps input capacitance C < 12 pF
t = 500 ps rise time t, < 5ns
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BSR15
BSR16

SILICON PLANAR EPITAXIAL TRANSISTORS

P-N-P silicon transistors, in a microminiature plastic envelope, intended for medium power switching
and general purpose amplifier applications in thick and thin-film circuits.

QUICK REFERENCE DATA

BSR15 | BSR16

Collector-base voltage (open emitter) -VcBO max. 60 60 v
Collector-emitter voltage (open base) -V¢cEo max. 40 60 \
Emitter-base voltage (open collector) —-VEBO max. 5 Vv
Collector current (d.c.) —lg max. 600 mA
Total power dissipation up to Tymp = 25 °C Piot max. 250 mW
Junction temperature T; max. 150 oc
D.C. current gain
-—IC:SOO mA,‘—VCE =10V hFE > 30 50
Turn-off switching time
—lgon = 150 mA; —lgon = 'BOff =15 mA toff > 100 ns
Transition frequency at f = 100 MHz
—lg=50mA; -Veg=20V fr > 200 MHz
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BSR15=T7p
3.0 BSR16 = T8p
Pinning: 2.8
o0 — 39—
2 = emitter 0.090 [0.95]
\‘ - -
3 = collector - 075 - - [=[o2@)|a]8]
0.60" /'
1 2 1 1 '
c / Bl
- — LT
01 ! :
b 10° [T max 1L 25
mfx X i 1.2 max
L. 10° i
MBBO18 e ¥ T ———7 max
3 L]
\V |
"_,-;Jx_' 30° 0-‘4-3_3_1* : ﬂE 72958851

max
TOP VIEW

Reverse pinning types are available on request.
See also Soldering recommendations.
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BSR15
BSR16

RATINGS

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

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

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
lIg=0;-Veg=50V
lg=0;-Vgg=50V; Tj=150 oC
—Vgg=0,5V; —Veg=30V

Base current
with reverse biased emitter junction
—VEg=3V;-Vcg=30V

Saturation voltages
—lg =150 mA; —lg = 16 mA

—Ig =500 mA; —Ig =50 mA

-VcBo
-VcEOo
—VEBO
—| C
Piot
Tstg

Tj

Rthja

—Icgo
—lceo
—lcex

—IBEX

—VCEsat
—VpEsat
—VCEsat
—VREsat

max.
max.
max.
max.

max.

max.

A

AN NN

BSR15 | BSR16

BSR15 BSR16
60 60
40 60

5 5
600
250
—65 to +150
150
500

20
20
50

50

0,4
1.3
1,6
26

* Device mounted on a ceramic substrate of 8 mm x 10 mm x 0.7 mm.

10
10

< <

mA
mW
oc
oc

K/w

nA
uA
nA

<< <<
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Silicon planar epitaxial transistors

BSR15

BSR16
. BSR15 | BSR16

D.C. current gain *

~lg= 0,1 mA; -Vcg =10V hpg > 35 75

—lg= 1mA;-Vgg=10V hgg > 50 100

—lg= 10mA; -Veg=10V hgg > 75 100

—lg =150 mA; -Vcg =10V heg 100 to 300

—lg =500 mA; -V =10V hpg > 30 50
Transition frequency at f = 100 MHz

—lg= 50mA; -V =20V; Tamp =25 °C fr - 200 MHz
Collector capacitance at f = 1 MHz

lg=1g=0;-Vgg=10V Ce = 8 pF
Emitter capacitance at f = 1 MHz

Ig=1lg=0;-Vgg=2V Ce < 30 pF
Switching times (between 10% and 90% levels)
Turn-on time when switched to

—Ig =150 mA; —Ig = 15 mA; (see Fig. 3)

delay time ty < 10 ns

rise time ty < 40 ns

turn-on time (tyq + t;) ton < 45 ns
Turn-off time when switched from

—lg=150mA; —Ig = 15 mA

to cut-off with + gy = 15 mA (see Fig. 4)

storage time ts < 80 ns

fall time tf < 30 ns

turn-off time (tg + tg) toff < 100 ns

1
T 10%
; f
INPUT 90%
—--—I—tﬂ—
Lon Toff
- R *
T"'" ]O%T
OUTPUT B 90%
‘093 l Ci
ty tr' i 7272906

Fig. 2 Switching time waveforms.

* Measured under pulsed conditions to avoid excessive dissipation; pulse duration ty <300 us;

duty factor § < 0,02.
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BSR15

BSR16
-30V
VO
0 V; ¢
-16V — 7782344
- tD -
Fig. 3 Turn-on switching time test circuit.
+15V -6V
VO
0 V; ¢
500
—-30V — i
‘ 7782345
e tp f—
Fig. 4 Turn-off switching time test circuit.
Input pulse generator: frequency f = 150 Hz
Fig. 3 and Fig. 4 pulse duration tp - 200 ns
rise time te < 2 ns
output impedance Zg = 50 Q
Output oscilloscope: rise time 1 < 5 ns
Fig. 3 and Fig. 4 input impedance Z; = 10 M2
998 April 1991



BSR17A

SILICON PLANAR EPITAXIAL TRANSISTORS

N-P-N silicon transistor in a microminiature plastic envelope intended for switching and linear applica-

tions in thick and thin-film circuits.

QUICK REFERENCE DATA

max. 60 V
max. 40 V
max. 6 V
max. 200 mA
max. 250 mW
max. 150 °C
100 to 300

> 300 MHz

Collector-base voltage (open emitter) Veso
Collector-emitter voltage (open base) VcEO
Emitter-base voltage (open collector) VEBO
Collector current (DC) Ic
Total power dissipation up to Tamp = 25 °C Piot
Junction temperature Tj
DC current gain

lc=10mA; Veg=1V hEg
Transition frequency at f = 500 MHz

lc=10mA; Vcg =20V fr
MECHANICAL DATA Dimensions in mm
Fig.1 SOT-23.
Pinning:
1 = base
2 = emitter 3.0
3 = collector 2.8

0.150 [1.9]
0.75 ~0.0%0 Y e

- 0_60"//‘\

Marking code
BSR17A = U92

=[o2®[a]8]

0.1 3
10° | | Y.
" max max |
Eo X 100

,-__— =
max "
MBB012 e t \ t 31:i:|

TOP VI

Reverse pinning types are available on request.
See also Soldering recommendations.

2un

EW

7Z96885.1

‘ (Aprir 1991
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BSR17A

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.)

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;Vep =30 V;Ti =150 9C
VEg=3V;Vgg=30V
Base current
with reverse biased emitter junction
VEg=3V; V=30V
Saturation voltages *
Ic=10mA;Ig=1mA

Ic=50mA; Ig=5mA

Collector capacitance at f = 1 MHz
lg=1g=0;Vcp=5V

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

* Measured under pulsed conditions; pulse duration tp < 300 ps; duty factor § < 0,02.

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

VeBo
Vceo
VEBO
Ic
Piot
Tstg
Tj

Rthj-a

Iceo
IcEX

IBEX

VCEsat
VBEsat
VCEsat
VBEsat

max. 60
max. 40
max. 6
max. 200
max. 250
—65 to +150
max. 150
= 500
< 5
< 50

< 50

< 200
650 to 850

< 300

< 950

< 4
< 8

<

mA
mw
oC
oc

K/W

MA
nA

nA

mV
mV
mV
mV

pF

pF
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Silicon planar epitaxial transistors BSR17A

D.C. current gain*®

lc=01mA;Veg=1V hrg > 40
lc=1mA;Vgg=1V hee > 70
_ . _ > 100
lc=10mA; V=1V hEE < 300
lc=50mA; V=1V hgg > 60
Ic=100mA; Vcg=1V hEg > 30
Transition frequency at f= 100 MHz
Ic=10mA; Vgg =20V fr > 300 MHz
h-parameters (common emitter)
lc=1mA;Vcg=10V;f=1kHz
Input impedance hie Tto 10 k&2
Reverse voltage transfer ratio hia 05to 8 10%
Small-signal current gain hte 100 to 400
Output admittance hoe 1to 40 uS
Switching times (between 10% and 90% levels)
Turn on time switched to
lc=10mA;Ig=1mA;Vgg=05V
delay time ty4 < 35 ns
rise time tr < 35 ns
Vi
Vee
____________ ——90%
R2
________ 1 \__10% Vo
0 I — R1
v‘
—=lt, tp T 1 T.U.T.
7282485

Fig. 2 Delay and rise time equivalent circuit. ’

Vi=-05t0+106V;Vec=3V; R1=10kQ; R2=275 §;
total shunt capacitance of test jig and connectors = Cs <4 pF.
Pulse generator: pulse duration 300 ns; fall time < 1 ns; duty factor 2%.
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Turn off time switched from
Ic=10mA; Iggn = —Igoff = 1 MA

storage time tg < 200 ns
fall time tf < 50 ns
\'A 8] VCC
R2
Vo
R1
0 - i T.U.T.
time
D1
s
—ltyle——ty— = 7282486 Vgg 7282484

Fig. 3 Storage and fall time equivalent test circuit.

Vi=-9,1t0+109V;Vec=3V;Vgep =0V (ground); R1 =10 k2; R2 = 275 2;
total shunt capacitance of test jig and connectors = C; < 4 pF.
Pulse generator: pulse duration t1 = 10 to 500 us; fall time t§ < 1 ns; duty factor § = 2%,

1002
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J I BSR18A

SILICON LOW-POWER SWITCHING TRANSISTORS

P-N-P silicon transistor in a microminiature plastic envelope, intended for switching and linear applica-

tions in thick and thin-film circuits,

QUICK REFERENCE DATA

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Collector current (DC)
Total power dissipation up to Tymp =25 °C
Junction temperature
DC current gain
—lg=10mA; -Vcg=1V
Transition frequency at f = 500 MHz
—lg=10mA; Vg =20V

MECHANICAL DATA Dimensions in mm

—-VeCBO max.

40 v
—VCEO max. 40 Vv
=g max. 200 mA
Ptot max. 250 mW
Tj max. 150 ©C
hFE 100 to 300
fr > 250 MHz

Marking code

BSR18A =T92

Fig.1 SOT-23.
Pinning:
1= base gg
2 = emitter : ;_.
3 = collector 0150 e=—— — B
0.080
075 _x —{10.95| (=
0.60 // s (]
c
Y, o 4 4]
. " Ll on 7 ! f
r;‘gx max ; 1L 25
1.2 max
MBB018 e L | ___i 10° i
max
t t 3|7
i -
e SO o B S I NEY
max

Reverse pinning types are available on request.

See also Soldering recommendations.

TOP VIEW

=[o2®)a]s]

7Z96885.1
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BSR18A

RATINGS

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

Collector-base voltage (open emitter) VRO max. 40 V
Collector-emitter voltage (open base) —VcEo max. 40 V
Emitter-base voltage (open collector) —VEBO max. 5V
Collector current (d.c.) ~lc max. 200 mA
Total power dissipation up to Tamp = 25 9C Piot max. 250 mW
Storage temperature Tstg —65 to+150 °C
Junction temperature Tj max. 150 °C

THERMAL RESISTANCE

From junction to ambient* Rth j-a = 500 K/W
CHARACTERISTICS
Tamb = 26 OC unless otherwise specified
Collector cut-off current
lIg=0; -Vgg=30V —lceo < 50 nA
Emitter cut-off current
Ic=0;—VEg=3V —IlgBO < 50 nA
Saturation voltages *
—lg=10mA; —lg=1mA —VCEsat < 250 mV
—VBEsat 650 to 850 mV
—lg=50mA; ~Ig = 5 mA --VCEsat < 400 mV
—VBEsat < 950 mV
Collector capacitance at f = 100 kHz
Ig=1g=0;-Vcg=5V Ce < 45 pF
Emitter capacitance at f = 100 kHz
Ic=1c=0;-VEg=05V Ce < 10 pF

* Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm.
" Measured under pulse conditions; t; = 300 us; § = 0,01.

1004
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Silicon low-power switching transistors

BSR18A

D.C. current gain*
—lg=01mA; -Veg=1V
—lg=10mA; -Vce=1V
—lg= 10mA; -Veg=1V
—lg= 50mA; -Veg=1V
—lg=100mA; -Vge=1V

Transition frequency at f= 100 MHz
—lg= 10mA; -Vgg =20V

Noise figure at Rg = 1 k2
—lgc =100 pA; =V =5V
f=10to 15 700 Hz
h parameters (common emitter) at f= 1 kHz
—lgc=1mA; -Vcg=10V
input impedance
reverse voltage transfer ratio
small signal current gain
output admittance

Switching times (between 10% and 90% levels)
—lg=10mA; —Iggn =+ IBgff = 1 MA
delay time
rise time

0 B— —
7777777777 TT10%
———————— ——90%

Vil —=lt 'p 7Z87142

hre
hrE
hrE
hFE
hFe

fr

Fig. 2 Waveform and test circuit delay and rise time.
Vi=+051t0 106 V; —Vpoe=3V; R1=10k; R2=275 Q.
Total shunt capacitance of test jig and connectors = C; <4 pF.
Pulse generator: pulse duration 300 ns; fall time < 1 ns; duty factor 2%.

> 60
> 80
100 to 300
> 60
> 30
> 250 MHz
< 4 dB
2t012 k&2
1to 10,10
100 to 400
3to60 uS
< 35 ns
< 35 ns
Vee
A2
VD
R1
T.UT.
%> 7ZB7143
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BSR18A J |

Switching times (between 10% and 90% levels)
—lg=10mA, —Iggn = |Boff = 1 mMA

storage time ts < 225 ns
fall time 1, < 75ns
Vi e e e
90%
10%
o 10% time v
90%
-y VB 7ZB7145
TZ87144

Fig. 3 Waveform and test circuit fall and storage time.
Vi=—9,11t0+109V;Vcc=3V:Vgg =0V (ground); R1=10k§2; R2=275; D1 = 1N916.

Total shunt capacitance of test jig and connectors = Cs <4 pF.
Pulse generator: pulse duration t1 = 10 to 500 us; rise time tp <1 ns; duty factor & = 2%.
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BSR19
BSR19A

SILICON N-P-N HIGH-VOLTAGE TRANSISTORS

N-P-N high-voltage small-signal transistors for general purposes and especially telephony applications

and encapsulated in a SOT-23 envelope.

P-N-P complements are BSR20 and BSR20A.

QUICK REFERENCE DATA

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Collector current
Total power dissipation up to Tamp = 25 °C
Junction temperature
Collector-emitter saturation voltage
Ic=50mA;Ig=5mA
D.C. current gain
Ic=10mA; VCcg=5V

VcBo
VCEO
Ic
Ptot

VCEsat

hFE

max.
max.
max.
max.
max.

max.

min.

BSR19 | BSR19A
160 180 Vv
140 160 V
600 600 mA
250 250 mw

150 150 °C
0,25 0,20 vV
60 80

MECHANICAL DATA

Fig. 1 SOT-23.
Pinning:
1= base
2 = emitter
3 = collector
0.150
075 \0.090

o.so"//\

< 01

b 10° i
max max
N no
MBEO1Z e == L— 10

T \ 7 max
Ly

max

Dimensions in mm

Marking code

BSR19 = U35
BSR19A=U36

0 _,
0.48_gy4

TOP

VIEW

ama 7Z96885.1

April 1991

1007



BSR19
BSR19A

RATINGS

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

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

Emitter-base voltage (open collector)
Collector current

Total power dissipation
up to Tymp =25 °C

Junction temperature
Storage temperature
THERMAL RESISTANCE

From junction to ambient®

CHARACTERISTICS
Tamb = 25 ©C unless otherwise specified

Collector cut-off current
lIg=0;Vgcg=100V
Ie=0;Vcg=120V
Ig=0; Ve =100 V; Tamp=100°C
IE = 0.' VCB = 120 V: Tamb =100 oC

Emitter cut-off current
Ic=0; VEg =40V

Breakdown voltages
Ilc=10mA;Ig=0
Ic=100pA;IE=0
Ic=0;1g=10 A

Saturation voltages
Ic=10mA; Ig=10mA

Ic=60mA;Ig=50mA

D.C. current gain
Ic=1.0mA;VCg=5V

lc=10mA; VCg=5V

Ic=50mA;Vgg=5V
Small-signal current gain

lc=10mA; Vcg=10V; f=1kHz

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

* Substrate size 8 mm x 10 mm x 0.7 mm.

1008

VcBo
VCEO

VEBO
Ic

Ptot
Tj

Tstq

IcBO
ICBO
Iceo
lcBo

IEBO

V(BR)CED
V(BR)CBO
V(BR)EBO

VCEsat
VBEsat
VCEsat
VBEsat

hFE
hEE
hFE

hfe

Co

max.

max.

max.

max.

max.

max.

BSR19 | BSR19A

160 180 V
140 160 V
6 v
600 mA
250 mW
150 oC

—65to+ 150 oC

Rih j-a

max.
max.
max.
max.

max.

min.
min.
min.

max.
max.
max.
max.

min,
min.

min.

min.
max.

max.

500 K/W

BSR19 | BSR19A

100 nA
50 nA
100 uA
| 50 pA
I
50 50 nA
\
140 160 V
160 180 V
6,0 60 V
0,15 0,15V
1,0 10V
0,25 0,20 Vv
1.2 10V
60 80
60 80
250 250
20 30
50 50
200 200
B 6 pF
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Silicon n-p-n high-voltage transistors

BSR19
BSR19A

Input capacitance at f = 1 MHz
lc=0;VEp=05V

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

Noise figure at Rg = 1 k{2
Ic =250 uA; VCE =5 V; f = 10 Hz to 15,7 kHz

BSR19 [BSR19A
Cj max. 30 30 pF
f min. 100 100 MHz
T max. 300 | 300 MHz
F max. 10 8 dB

April 1991
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BSR20
BSR20A

SILICON P-N-P HIGH-VOLTAGE TRANSISTORS

P-N-P high-voltage small-signal transistors for general purposes and especially in telephony applications

and encapsulated in a SOT-23 envelope.
N-P-N complements are BSR19 and BSR19A.

QUICK REFERENCE DATA-

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

Total power dissipation up to Tamb =25 9°C
Junction temperature

Collector-emitter saturation voltage
Ic=50mA;Ig=5mA

D.C. current gain
Ic=10mA;Vgg=-5V

MECHANICAL DATA

Fig. 1 SOT-23.
Pinning:
1 = base
2 = emitter
3 = collector
0.150
~0.080

., 075

m.so“//‘\

b ficic max
— ,_l 10°
MBB018 = ——3 max
t }
- 11 ~

max

BSR20 | BSR20A

~VcBo max. 130 / 160 V
—~VCEQ max. 120 | 150 v
—Ic max. 600 | 600 mA
Piot max. 250 | 250 mw
Tj max, 150 ’ 150 °oC
VCEsat max. 0,5 ‘ 05 Vv
hEe min 40 , 60
Dimensions in mm
Marking code
BSR20=T35
BSR20A=T36
e 30
2.8
8]
—[3—-
-5 -
A (=[o2@]a]e]
2 14_ [ [
1.4, 25
1.2 max
'

TOP VIEW

']
P 30° 0_1.8_8.1—" nﬂ 7296885 1

W
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BSR20
BSR20A

RATINGS

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

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

Total power dissipation
up to Tagmp =25 9C

Junction temperature
Storage temperature
THERMAL RESISTANCE

From junction to ambient™

CHARACTERISTICS

Tamb = 25 OC unless otherwise specified

Collector cut-off current
lIg=0;,-Vcg=100V
lg=0;-Vegp=120V
lg=0;-Vgg=100V; Tamp =100 °C
Ig=0;-Vgp=120V; Tamp = 100°C

Emitter cut-off current
Ic=0;-Vgg=4.0V

Breakdown voltages
Ic=10mA;Ig=0
Ilc=100 uA; lIE=0
Ic=0;1g =10 uA

Saturation voltages
—lg=10mA; —Ig=1,0mA

—Ig=50mA; -Ig=5,0 mA
D.C. current gain

Ic=1,0mA; -=VCg=5V

lc=10mA; =Vgg=5V

Ic=50mA; -Vcg=5V
Small-signal current gain
Ic=1,0mA; =Vge=10V;f=1kHz

Qutput capacitance at f = 1 MHz
lIg=0;-Vgp=10V

* Substrate size 8 mm x 10 mm x 0.7 mm.

-Veso
—VCEo
—VEBO
_1C

Piot
Tj
Tstg

—-IcBO
—icgo
—lceo
-IlcBo

—IEBO

—V(BR)CEO
—V(BR)CBO
—V(BR)EBO

—VCEsat
—VBEsat
—VCEsat
—VBEsat
hFE
hFE

hFe

hie

Co

max.
max.

max.

max.

max.

Rthj-a

max.
max.
max.
max.

min.
min.
min.

max.
max.
max.
max.

min.
min.

max.

min.

min.

max.

max.

BSR20 | BSR20A

130 160 V

120 | 150 V
5 Vv
600 mA
250 mwW
150 9¢
— 65 to + 150 oc
500 K/W

BSR20 | BSR20A

100 uA
| B0 pA
r

50 ‘ 50 nA

120 | 150 V

130 | 160 V

5,0 50 V

02 | 02V

1,0 10 V

05 05 V

1,0 10 V

30 50

40 60

180 | 240

40 ‘ 50

30 40

200 ‘ 200

6 ‘ 6 pF
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April 1991




Silicon p-n-p high-voltage transistors

BSR20
BSR20A

Transition frequency at f = 100 MHz
—lc=10mA; -Vcg =10V

Noise figure at Rg = 1 k&2
I =250 pA; —VCE=5V;
f=10Hz to 15,7 kHz

BSR20 | BSR20A

¢ min. 100 100 MHz
T max. 400 | 300 MHz
F max. 8 8 dB
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JL BSR30 to 33

SILICON PLANAR EPITAXIAL TRANSISTORS

P-N-P transistors in miniature plastic envelopes intended for application in thick and thin-film circuits.
They are intended for use in telephony and general industrial applications.

QUICK REFERENCE DATA

BSR30 | BSR31 | BSR32 |BSR33
Collector-base voltage (open emitter) -Vcgo max. 70 70 90 o v
Collector-emitter voltage (open base) -Vcgg max. 60 60 80 80 Vv
Collector current (d.c.) -l max. 1 1 1 1A
Total power dissipation up to Tamp = 25 °C Pyo, max. 1 1 1 1w
Junction temperature T max. 150 150 150 150 ©oC
D.C. c t gai
- u:‘:gog::;. —VeE =5V B > 40 100 40 100
c *TVCE FE <« 120 300 120 300
Transition frequency at f = 35 MHz
—lgc= 50mA; -Vcg =10V fr > 100 100 100 100 MHz
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-89.
BSR30=BR1
BSR31=BR2
BSR32 = BR3
- BSR33=BR4
(1— 1:‘,* -
= :
T 3
|
1
I
! 26
425
: zh 338
j/ l 1
n

BOTTOM VIEW

See also Soldering recommendations.

-
_'b'i.& E- 8 ‘ 0 . 72692306
™
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BSR30 to 33

RATINGS

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

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

Collector current (d.c.)
Base current (d.c.)

-VeBo
-Vceo
-VEBO

_|C
_|B

Total power dissipation up to Tamp = 25 °C

mounted on a ceramic substrate

area = 2,6 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

1016

Ptot

Tstq

Tj

BSR30 |BSR31

BSR32 |BSR33

max.
max.

max.

max.

max.

max.

max.

Rthj-tab =

Rthj-a

70 70 20 90
60 60 80 80
5 5 5 5

1

0,1

1

-65 to +150

150

10

125

< <

oc
oc

K/W

K/W

April 1991



Silicon planar epitaxial transistors

BSR30 to 33

CHARACTERISTICS
Tamb = 25 ©C unless otherwise specified

Collector cut-off current

IE=0;—Vgg =60V ~1cBO
Ig=0;—-Vgg =60 V; Tj=150°C ~IcBO
Breakdown voltages
ig= & =te~10mA ~V(BR)CEO
Ve~ =lp= 10aA ~V(BRICES
lg=0i~lg ~ 1084 ~V(BR)EBO
Saturation voltages *
-V
—le=150mA; —lp = 15 mA CEsat
¢ ° —VBEsat
= —VCEsat
—lg =500 mA; —Ig =50 mA
¢ B —VBEsat
D.C. current gain *
—lgc=100 uA; Ve =5V hEE
—lg=500mA; Vgg =5V heg

Transition frequency at f = 35 MHz
—lg=50 mA; —Veg =10V fr

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

Emitter capacitance at f = 1 MHz
lc=|c=0:—VEB=0,5V Ce

Switching times see next page.

* Measured under pulse conditions: th = 300 us; § < 0,01.

AN AN

V AV V

100
50
BSR30|BSR31/BSR32|BSR33
60 60 80 80
70 70 90 90
b 5 5 5
025 [ 0,25 | 0,25 | 0,25
1,0 1,0 1,0 1,0
05 |05 |05 0,5
1.2 1,2 1:2 1,2
10 30 10 30
40 | 100 40 | 100
120 | 300 | 120 | 300
30 50 30 50
100
20
120

nA
HA

<

<< <<

MHz

pF

pF

April 1991
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BSR30 to 33

CHARACTERISTICS (continued)
Tamb =25°C

Switching times
—lcon = 100 mA; —Iggn = *IBoff =5 MA

Turn-on time ton < 500 ns
Turn-off time toff < 650 ns
Test circuit

——————O +5V

-20V
1kn[ 2000
1kQ
—b1 tp |"-—
ov
| l Vi 500
NV —
Lo} : ;
; 7266329

Pulse generator: Oscilloscope:
Pulse duration ty =10 ps Rise time t <15ns
Rise time t, <15ns Input impedance Z| =100 k2
Fall time tf <15ns

Source impedance Zg =508

1018 April 1991




JL BSR40 to 43

SILICON PLANAR EPITAXIAL TRANSISTORS

N-P-N transistors in miniature plastic envelopes intended for application in thick and thin-film circuits.
They are intended for use in telephony and general industrial applications.

QUICK REFERENCE DATA

BSR40 | BSR41 | BSR42 | BSR43
Collector-base voltage (open emitter) Vegg max. 70 70 90 90 v
Collector-emitter voltage (open base) Vecep max. 60 60 80 80 Vv
Collector current (d.c.) Ic max. 1 1 1 1A
Total power dissipation up to Tymp = 25 °C Piot  max. 1 1 1 1w
Junction temperature Ti max. 150 150 r 150 150 °C
D.C. current gain
- ! _ > 40 100 40 100
g =100mA; Veg =6 ¥ "FE < 420 300 | 120 | 300
Transition freguency at f = 35 MHz
Ic= 50mA; Veg =10V fr > 100 100 | 100 | 100 MHz
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-89.
BSR40 = AR1
BSR41 = AR2
16 BSR42 = AR3
|'“ 1467 BSR43 = AR4
ﬂ:\ T ( 3
I
I
I 26
't 4,25 2
: 24 398
I
! j !
L
044 12692306
0,37

-—L—-.

BOTTOM VIEW
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BSR40 to 43

RATINGS

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

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

Collector current (d.c.)
Base current (d.c.)

Vceo
Vceo
VEBO

Ic
!

Total power dissipation up to Tymp = 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 m

1020

Ptot

Tstg

Tj

max.
max.

max.

max.

max.

max.

max.

Rthj-tab =

Rtk j-a

BSR40 | BSR41 | BSR42 | BSR43

70 70 90 90
60 60 80 80
5 5 5 5

1

0,1

1

-65 to +150

150

10

125

Vv
\'
\Y%

oc
oc

K/W

K/W

April 1991



Silicon planar epitaxial transistors

BSR40 to 43

CHARACTERISTICS

Tamb = 25 °C unless otherwise specified

Collector cut-off current
lg=0;Vcg=60V

Ig=0;Veg =60 V,'Tj= 150 °C

Breakdown voltages
Ig=0;Ic=10mA
VBe=0;Ic=10pA
Ic=0;1g=10uA

Saturation voltages *

Ic=150 mA; Ig = 15 mA
Ic =500 mA; Ig = 50 mA

D.C. current gain *
Ic=100 pA; Vg =5V
Ic=100mA; Ve =5V
Ic=500 mA; Vcg =5V

Transition frequency at f = 35 MHz

IC=50mA,‘VCE= v

Collector capacitance at f = 1 MHz

lg=1g=0;Veg=10V

Emitter capacitance at f = 1 MHz

Ic=1c=0;VEg=05V

Switching times see next page.

* Measured under pulse conditions: tp =300 ws; 8 <0,01.

IcBO
Iceo

V(BR)CEO
V(BR)CES
V(BR)EBO

V(CEsat
VBEsat

VCEsat
VBEsat

hee
hee
hFE

fr

< 100 nA

2= 50 HA
BSR40 |BSR41|BSR42|BSR43

> 60 60 80 80 V

> 70 70 90 90 Vv

> 5 5 5 5 V

< 025 | 025 | 0,25 (025 V

< 1,0 1,0 1,0 1,0 v

< 0,5 0,5 05 05 Vv

< 1,2 N2 1,2 1,2 \"

> 10 30 10 30

> 40 | 100 40 | 100

&2 120 | 300 | 120 | 300

> 30 50 30 50

- 100 MHz

< 12 pF

< 90 pF
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BSR40 to 43

CHARACTERISTICS (continued)
Tamb =25 ocC

Switching times
Icon = 100 mA; Iggn = —Igoff = 5 mA
Turn-on time

Turn-off time

Test circuit

Pulse generator:

Pulse duration ty = 10 us
Rise time tr <15ns
Fall time tf <15ns

Source impedance Zg=500

1022

Oscilloscope:

Rise time

Input impedance

ton <
toff <

250 ns
1000 ns

April 1991




N-CHANNEL FETS

BSR56
BSR57
BSR58

Symmetrical silicon n-channel depletion type junction field-effect transistors in a plastic microminiature
envelope intended for application in thick and thin-film circuits. The transistors are intended for low-
power, chopper or switching applications in industrial service.

QUICK REFERENCE DATA

BSR56 | BSR57 | BSR58
Drain-source voltage *Vpg max. 40 40 40 Vv
Total power dissipation up to Tymp =40 9C Py, max. 250 250 250 mwW
Drain current
_ ; _ > 50 20 8 mA
Vps=15V;Vgs=0 'Dss < -~ 100 80 mA
Gate-source cut-off voltage
R Y o i > 4 2 0.8 Vv
Vbs=15V;Ip=05nA Vip)Gs e 10 6 4V
Drain-source resistance (on) at f = 1 kHz
Ip=0;Vgs=0 Tds on < 25 40 60
Feedback capacitance at f = 1 MHz
-Vgs=10V;Vpg=0 Gy < 5 5 5 pF
Turn-off time
Vpp=10V;Vgg=0
Ip=20mA; -Vgsm =10V toff < 25 — — ns
Ip=10mA;-Vggm= 6V toff < — 50 - ns
Ip= 5mA;-Vggm= 4V toff < - - 100 ns
MECHANICAL DATA pt 'y il Marking code
28
Fig. 1 SOT23. e . 8] BSR56 = Mdp
PR g Rt
0,090 = M6p
\ * — -
I~ b A (Eb2@hs
' Pinning
2 ' 1
_t f 1 =drain
01 | | 2 = source
o —| | — i)
r;gx max | 1,4 25 3 = gate
1,2 max
X o0 | :
TN E B
3| s
1,1 0 I
““max " 30° Ovl’B_gﬂﬂ' “E 7z96885
e TOP VIEW

Note: Drain and source are interchangeable.
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BSR56

BSR57

BSRS58

RATINGS

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

Drain-source voltage +Vps max. 40 V
Drain-gate voltage VpGo max. 40 Vv
Gate-source voltage -V@Eso max. 40 Vv
Forward gate current IGE max. 50 mA
Total power dissipation up to Tzmp = 40 OC (note 1) Piot max. 250 mW
Storage temperature range Tstq —65 to + 150 ©C
Junction temperature T max. 150 °C

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

CHARACTERISTICS

Tj=25 OC unless otherwise specified
Gate-source cut-off current

Vps=0V;-Vgg=20V —-lgss max. 1.0 nA
Drain cut-off current

Vps=15V;-Vgg=10V IDsx max. 1.0 nA

BSR56 | BSR57 |BSR58
Drain current
> 50 20 8 mA

Vps=15V:Vgs=0 Ipss < - 100 80 mA
Gate-source breakdown voltage

-lg=1pA;Vps=0 -V(BR)GSS ~ 40 40 40 V
Gate-source cut-off voltage

> 4 2 08 V

Ip=05nA;Vpg=15V -V(p)GS < 10 s Ry,
Drain-source voltage (on)

Ip=20mA;Vgs=0 VDSon < 750 - - mV

Ip=10mA;Vgg=0 VDSon < - 500 - mV

Ip= 5mA;Vgg=0 VDSon < - - 400 mV
Drain-source resistance (on) at f= 1 kHz

Ip=0;:Vgs=0;T,=250°C rdson < 25 40 60 2
Feedback capacitance at f = 1 MHz

-Vgs=10V;Vpg=0 Crss < 5 5 5 pF
Notes

1. Mounted on a ceramic substrate of 8 mm x 10 mm x 0.7 mm.
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N-channel FETs

Switching times

Vpp=10V;Vgg=0

. D
Conditions Ip and -V
D GSM -Vasm
Delay time tq
Rise time tr
Turn-off time toff
0 ’_ ——

A AN A

BSR56

7260528

Fig. 2 Switching times waveforms.

Voo

500

Fig. 3 Test circuit.

7 1260927

BSR57
BSR58
BSR56 | BSR57 |BSR58
20 10 5 mA
10 6 4V
6 6 10 ns
3 10 ns
25 50 100 ns
BSR56; R= 464 Q
BSR57;R= 953 O

BSR58; R= 1910

Pulse generator

r=t<1ns
5 0.02
Z, =509

Oscilloscope
tr <0.75ns
R; = 1 MQ
C; < 25pF

April 1991
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BSR56

BSR57
BSR58
300 L T J : 7221920
200 \\ ‘l
L

N
L LT NT
N |

g]llil\l

0 100
Tamb (°C)

200

Fig.4 Power derating curve.
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HIGH VOLTAGE P-N-P TRANSISTORS

Silicon planar epitaxial transistor in a microminiature plastic envelope intended for application in thick
and thin-film circuits. This transistor is intended for high voltage general purpose and switching
applications.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) -Vego max. 110 V
Collector-emitter voltage (open base) -Vcep max. 100 V
Collector current (peak value) -lem max. 100 mA
Total power dissipation up to Tgyp = 25 °C Piot max. 250 mW
Junction temperature Tj max. 150 OC
D.C. current gain at Tj=25 oc
~lc=25mA; -Vcg=5V heg 30
— .
Trir;sn:);E ::c;:.e—n\c;y at=f . 35 MHz . > 50 MHz
c '7ﬁCE ) ¥ typ. 85 MHz
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BSS63 = BMp
3.0
Pinning: 2.8 .
1= base 0.150 (9] —
2 = emitter 0.090 — e
3 = collector - gég __\7/\ EI =[02M) A|B]
/ |2 1
sl 04 : '
X Jo® max : 1L 25
1.2 max
N 4no
10
— max —{
MEB018 e " 3 ]
3]
o 1Y 0] H,| o
max ~ 30° O‘LB_O_‘] EE 72968651
max
TOP VIEW

Reverse pinning types are available on request.

See also Soldering recommendations.
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RATINGS

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

Collector-base voltage (open emitter)
-lg =10 uA

Collector-emitter voltage (open base)
—Ig = 100 uA

Emitter-base voltage (open collector)
-lg =10 4A

Collector current (d.c.)
Collector 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*

CHARACTERISTICS

Tj=25 OC unless otherwise specified

Collector cut-off current
lg=0;-Vcg=90V
Ig=0;—Vcg=90V; Ti =1509C

Emitter cut-off current
Ilc=0;-Vggp=6V

Saturation voltage
—lc=25mA; -lg=25mA

D.C. current gain
—lc=10mA; -Vgg=1V
—lg=25mA; -Vgg=1V
Collector capacitance at f = 1 MHz
lg=lg=0;-Vcg=10V
Transition frequency at f = 36 MHz
—lg=25mA; -Vgg=5V

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

-Vcpo max. 110
-Vceo max. 100
-Vegg max. 6
-l max. 100
-lem max. 100
-lgm max. 100
Piot max. 250
Tstg —65to + 150
Tj max. 150
Rth j-a 500
—lecgo < 100
—lcgo < 50
—lggo < 200
—VeEsat < 250
—VBEsat < 900
hgg > 30
hEE > 30
Ce typ. 3
f = 50

T typ. 85

\
\

\
mA
mA
mA
mwW
oc
oc

K/W

nA

pA

nA

mV
mV

pF

MHz
MHz

1028
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High-voltage p-n-p transistor J L 88863

759854

100
h
= Veg=5V oy
Tj=25°C typ N
75 il Al
% \
- \
//
/
=
50 Pod \
A \
] \
25
0 — - 2
10 10 1 0 -Ic (mA) 10
Fig. 2.
100 7259853
f‘- //— \;
(MHz) No2Sk P ]
f=35MHz A typ
= o
- T,=25°C
A
//
P
50 =
’//
/
4
25
0 -1
10 1 10 -I¢ tmA) 10?
Fig. 3.
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BSS63

T7Z£59855.1
Cc
(pF)
10 |
|
- |
A |
™~ I 1yp
‘N\\-
—
0
0 10 'VCB'V} 20

Fig. 4 Typical values collector capacitance as a
function of collector-base voltage.
Ig= |e=0;Tj=25°C;f=1 MHz.
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High-voltage p-n-p transistors

BSS63

72776611
104
lceo
(nA)
/
103 >,
x
4
y
107 =
i
typ
V
10 =
:
10~1
0 100 Tj (°c) 200

Fig. 5 Typical values collector-base currents as a function of
the junction temperature at a collector-base voltage of 90 V,

April 1991
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HIGH VOLTAGE N-P-N TRANSISTORS

Silicon planar epitaxial transistor in a microminiature plastic envelope intended for application in
thick and thin-film circuits. This transistor is intended for high-voltage general purpose and switching
applications.

QUICK REFERENCE DATA

Collector-base voltage {open emitter) Vego max. 120 V
Collector-emitter voltage (open base) Vceo max. 80 V
Collector current (peak value) Icm max. 250 mA
Total power dissipation up to Tgmp = 25 °C Piot max. 250 mW
Junction temperature Tj max. 150 ©C
D.C. current gain > 20

lc=10mA; Vg =1V;Tj=25°C heg v 80
Transition frequency at f = 35 MHz

lc=4mA;Vcg=10V fr > 60 MHz
Turn-off time

lc =15 mA; Igon=—IBoff = 1 mA toff < 1 ps
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BSS64 = AMp
P. - 3-0

inning: 28 .

; j ::ls:.ter 050

- 0.090
3 = collector 075 ™ = [ =]

878 N (Ebz@kME
L Y e b
Al 01 i - f
b r:‘%: max ; 1.4 25
1.2 max
MBBO12 e — | X100 |
i § max
3
-— 1.1 —-N 0 I l o
max ' 30° 0.53_0_1_" - ﬂmﬂ 7296885 1

max

Reverse pinning types are available on request. TOP VIEW

See also Soldering recommendations.
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BSS64

RATINGS

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

Collector-base voltage (open emitter)
Ic= 100 uA

Collector-emitter voltage (open base)
Ic=4mA

Emitter-base voltage (open collector)
Ig = 100 A

Collector current
(d.c. or averaged over any 20 ms period)

Collector current (peak value}

Base current (peak value)

Total power dissipation up to 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;Veg=90V
IE=0;VCB=90V,‘Ti=150°C

Emitter cut-off current
lc=0;VEg=5V

Saturation voltages
Ic=4mA; Ig =400 pA

Ic=50mA;Ig=15mA

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

Ic=10mA.‘VCE=1V

Ic=20mA; Vgg=1V

-

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

Veeo
VCEOD
VEBO

Ic

Iem
IBM
Piot
Tstg

Rthj-a

lcBo
Iceo

lEBO

VCEsat
VBEsat

VCEsat
hre
hFE

hre

max. 120
max. 80
max. 5
max. 100
max. 250
max. 100
max. 250
—65to +150
max. 150
= 500
< 100
< 50
typ. 05
< 200
< 150
<z 1200
< 200
typ- 60
> 20
typ. 80
typ. bb

Vv

A

A

mA
mA
mA
mW
oC
oC

K/wW

nA

nA
nA

mV
mV

mV

1034
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High-voltage N-P-N transistors BSS64 |

Transition frequency at f = 35 MHz > 60 MHz
Ig=4mA; Vg =10V T typ. 100 MHz
Collector capacitance at f = 1 MHz
lg=1lg=0;Veg=10V Cs typ. 3 pF
Turn-off switching time
lcon = 15 mA; Igon = —IBoff = 1 MA toff < 1 us
300 7217662
fr
(MHz)
200
"
=
100
7
0
1 10 Ic (mA) 102

Fig. 2 Typical values transition frequency. Vee =10V, f=35 MHz; T]- =250C,
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| BSS64

i
104 7Z77661.1A
—Iceo
(nA)
103 -/
i
7
y
102
4
typ
y
10 -
v
/
/‘/
] /
10~1
0 100 Ti (°c) 200

Fig. 3 Typical values collector-base current as a function of
the junction temperature at a collector-base voltage of -90 V.
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MOSFET N-CHANNEL ENHANCEMENT
SWITCHING TRANSISTOR

Symmetrical insulated-gate silicon MOS field-effect transistor of the N-channel enhancement mode type.
The transistor is sealed in a SOT 143 envelope and features a low ON resistance and low capacitances.

The transistor is protected against excessive input voltages by integrated back-to-back diodes between
gate and substrate.

Applications:
® analog and/or digital switch
® switch driver

QUICK REFERENCE DATA

Drain-source voltage Vps max. 10V
Source-drain voltage Vsp max. 10V
Drain-substrate voltage Vpg max. 15 V
Source-substrate voltage Vsp max. 15 V
Drain current (DC) Ip max. 50 mA
Total power dissipation up to Tymp = 25 °C Piot max. 230 mwW
Gate-source threshold voltage
— Ve Ven =0 i

b i Vesth < 3oy
Drain-source ON-resistance

Vgg=10V;Vgg=0;Ip=0.1mA Rpson < 45 Q

Feed-back capacitance
Vgs=Vps=—15V;
Vpg=10V;f=1MHz Cres typ. 0.6 pF

MECHANICAL DATA
SOT143 (see Fig. 1).

See also Soldering recommendations-
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BSS83

Fig. 1S0T143. 3.0 Dimensions in mm
0,150 | 28 H
\\?.090 - R E
7 | @ (EbzeklE
4 3 l_—‘ Marking code:
T j_ A BSS83 = M74
- 01 ‘ | Pinning;
r:11g; max 11L2‘ rrzloi ; =nsu:strate (b)
4 o ! = sour
:“-— _——i‘ r;[w%x . ' 35 Zr:i:e
4 T 1 2 H 4 = gate
N s
o2 088 9. o048 O ($[01@)]]e] PRI
max =T =01 =01 g I s
:'__'_—" 7285014.7
, TOP VIEW
Note: Drain and source are interchangeable.
RATINGS
Limiting values in accordance with the Absclute Maximum System (IEC 134)
Drain-source voltage Vps max. 10V
Source-drain voltage Vsp max. 10V
Drain-substrate voltage VpB max. 15 V
Source-substrate voltage Vsg max. 15 V
Drain current (DC) Ip max. 50 mA
Total power dissipation up to Tgmp = 25 °C* Piot max. 230 mwW
Storage temperature range Tstg —65 to + 150 °C
Junction temperature Tj max. 125 °C
THERMAL RESISTANCE
From junction to ambient in free air* Rthj-a = 430 K/W
CHARACTERISTICS
Tamb = 25 ©C unless otherwise specified
Drain-source breakdown voltage
Vgg=VRgs=-5V;Ip=10nA VIBR)DSX = 10 V
Source-drain breakdown voltage
Vap=Vep=-5V:Ip=10nA V(BRISDX > 10 V
Drain-substraie breakdown voltage
VB = 0; Ip = 10 nA; open source V(BR)DBO ~ 15 V
Source-substrate breakdown voltage
Vg = 0: Ip = 10 nA; open drain V(BR)SBO > 15 V
Drain-source leakage current
Vgs=Vgs=—2V:Vpg=66V IDSoff < 10 nA

* Device mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm.
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MOSFET N-channel enhancement switching transistor BSS83

Source-drain leakage current

Vgp=Vep=—-2V: Vgp=66V Ispoff < 10 nA
Forward transconductance at f = 1 kHz > 10 mS
Vpg=10V;Vgg=0;Ip =20 mA d9fs typ. 15 mS
Gate-source threshold voltage 5, 0/
Vps=Vges:Veg=0;Ip =1 uA \% !
Ds=VasiVsg=0:lp=1u GS(th) b 20V
Drain-source ON-resistance
Ip=0,1TmA;
Vgs=5V;Vgg=0 RDSon < 70 2
VGgs=10V;Vgg=0 RDSon < 45 Q
Vgs=3.2V; Vgg = 6,8 V(see Fig. 4) Rpson T.<Vp. 133 g
Gate-substrate zener voltages
Vpg=Vgg=0; —Ig=10pA Vz(1) p= 125 V
Vpg=Vgg=0:+Ilg=10pA Vz(2) > 125 V
Capacitances at f = 1 MHz
Vgs=Vps=—15V;Vpg=10V
Feed-back capacitance Crss typ. 0,6 pF
Input capacitance Ciss typ. 1,5 pF
QOutput capacitance Coss typ. 1,0 pF
Switching times (see Fig. 2)
Vpp=10V;V;=5V ton typ. 1.0 ns
toff typ. 5,0 ns
Pulse generator:
R = 50Q
tr < 05 ns
tfr < 1,0ns
tp = 20ns
b < 0,01
90 % Y o0%
INPUT
500 0,1uF
Vop Y 10% 10%
6300 el ki
e Ly — - Toif ——|
v. T.UT.
i 0% 90%
500
QUTPUT
% > 7287623 10% 10%

7287626

Fig. 2 Switching times test circuit and input and output waveforms.
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BSS83

7291666 7292667
T [ 1 ]
Ip Vgs=45V L] b |vgg=tov| |sv av 32V
(mA) . av I | (mA) ] / /( PEY
/ | 4
40 08 / - //
XY LA A LA
| - ///C//
| = 111771/
20 =] ﬁv 04 /fj ,/
ST 2V | [Y// v
_-4—-"‘"'"1_—- | i/ L
—
. [ 11 | o l
0 4 8 12 0 40 80 120
Vos (V) Vpson (MV]
Fig. 3 Vgg = 0; typical values. Fig. 4 Vgpg = 6,8 V; typical values.
- 7292668 12 7Z92669.1

12y |

'o I 7 l/ :
thlw ! _ / ‘mx.)”
| /

/ 8

30

-.--"‘:-:.h“' 8y

"“--._,-""--..h-“--. 4 VW

20 [ 3 / . d /
" /| /
/| /

v

"N
I~ P~ Ve, |
\§:\\ 380y

B 1L 0 =
0 2 Vgs (V) 4 o 2 Vesam V)
Fig.5 Vpg = 10V; Vgg = 0; typical values. Fig. 6 Vps=Vgs = VGsi(th).
1.2 7292670
| Vgs= [— .
Ip 10V 5V 4v |3V 2V
fmA) I / /’
Eri A
[/ /
i pd | — .
/ // // Conditions for Figs 3, 4,5, 6 and 7:
/ / T" =2509C,
0'4 e | l
/7 g
/)
/
1] 1
0 50 Ypeon(mv) 100

Fig. 7 Vgg = 0; typical values.
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Philips Components

saws | Pemmeyseecienon! - P-channel enhancement mode vertical
date of issue | April 1991
D-MOS FET

DESCRIPTION PINNING - SOT23 PIN CONFIGURATION
Silicon p-channel enhancement PIN DESCRIPTION
mode vertical D-MOS transistor in a ; gate g
L source
SOT23 envelope. Itis mtende.d for 3 drain 4 @ s.b
use in general purpose and high- o
speed switching applications, such
gs relays, mulhple*ers. choppers and Fig.1 Symbol.
line transformer drivers.
QUICK REFERENCE DATA
SYMBOL PARAMETER MAX. UNIT

—Vps drain-source voltage 50 Vv

-lp drain current 130 mA

Ros(on) drain-source on resistance 10 {2

-Vasith) gate-source threshold voltage 2 \

1041



Philips Components Preliminary specification

P-channel enhancement mode vertical BSS84
D-MOS FET

LIMITING VALUES

In accordance with the Absolute Maximum System (IEC 134)

SYMBOL PARAMETER | CONDITIONS | MIN. l MAX. | UNIT
| -Vbs drain-source voltage - ' 50 |V
-Vaso gate-source voltage open drain - | 20 Vv
lp=0
-In drain current average value | - 130 mA
oM drain current peak value - 520 mA |
Piot total power Tamb<£25°C | - 360 | mw |
dissipation |
Tstg storage temperature -55 | 150 | °C
range |
LTj | junction temperature | - | 150 |[°C
|
0 ) i

Pot L |

mw) | \
300 |

Fig.2 Total power dissipation as a function of
ambient temperature.

THERMAL RESISTANCE
FSYMBOL PARAMETER VALUE UNIT
| Rin j-a from junction to ambient 500 K/W
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Philips Components

Preliminary spacificatian

P-channel enhancement mode vertical

BSS84
D-MOSFET
CHARACTERISTICS
Tj = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
-V(BRiDSS drain-source breakdown Vgs=0 50 - - \'
voltage —lp = 250 pA

-lpss drain-source leakage current Ves=0 = = 0.1 A
-Vpg =25V
Vas =0 - - 15 HA
—Vps =50V
Vgs =0 - = 60 HA
-Vps =50V
Tj=125°C

—lgss gate-source leakage current Vps=0 E - 60 pA
—Vgs =20V

—Vasith) gate-source threshold voltage | -Ip =1 mA 0.8 = 2 "
Vbs = Ves

Rpsion) drain-source on resistance Vg =5V - 6 10 Q
—Ip =100 mA

lyss! transfer admittance ~Vpg =25V 50 70 - mS
—-Ip =100 mA
f=1kHz

Ciss input capacitance -Vps =25V - 40 - pF
Vgs =0
f=1MHz

Coss output capacitance -Vpgs =25V = 15 = pF
Vas =0
f=1MHz

Crss feedback capacitance —Vpg =25V - 6 - pF
Vs =0
f=1MHz

ton turn-on time —Vee =30V - 20 - ns
-p=027A
Vgs=0/5V

Lot turn-off time -Vec =30V - 43 = ns
-lp=027A
—Ves=0/5V
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Philips Components Preliminary specification

P-channel enhancement mode vertical BSS84
D-MOS FET

PACKAGE OUTLINE

Dimensions in mm

3.0
28
-
N A Ehz@kkE
1 2 . 1 .
4
10° : “ !
max I 14 2.5
't 1.2 max
= i
A —

3

0.48 _8.1*1 | EE 7296885 1

max

TOP VIEW

Marking: SP Fig.3 SOT23.
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N-CHANNEL ENHANCEMENT MODE VERTICAL
D-MOS TRANSISTOR

N-channel vertical D-MOS transistor in a SOT89 envelope.

Designed primarily as a line current interrupter in telephone sets, it can also be applied in other
applications such as in relays, line and high-speed transformer drivers etc.

Features

® Direct interface to C-MOS, TTL, etc.
® High-speed switching

® No secondary breakdown.

® Low RDS on

QUICK REFERENCE DATA

Drain-source voltage

Gate-source voltage (open drain)

Drain current (DC)

Total power dissipation up to Tgmp = 25 °C

Drain-source on-resistance
Ip=400mA;Vgs=10V

Transfer admittance
Ip=400mA;Vpg =25V

VDs max. 200 Vv
*VGso max. 20 v
Ip max. 280 mA
Piot max. 1T W
R max. 6 Q
DS (on) typ. 45 Q
lysel typ. 350 mS
¥is min. 140 mS

MECHANICAL DATA
Fig. 1 SOT89.

Pinning

1 = source
2 = gate

3 =drain

L_”__l

marking: KA

Dimensions in mm

72692306

BOTTOM VIEW

w (April 1991 1045



BSS87

RATINGS

Limiting values in accordance with the Absolute Maximum System (1EC 134)

Drain-source voltage

Gate-source voltage (open drain)

Drain current (DC)

Drain current (peak)

Total power dissipation up to Tgmp =25°C *
Storage temperature range

Junction temperature

THERMAL RESISTANCE

From junction to ambient *

CHARACTERISTICS
Tj =25 OC unless otherwise specified

Drain-source breakdown voltage
Ip=250 uA;Vgg =0

Drain-source leakage current
Vps=60V;VGgs=0
Vps=200V;Veg =0

Gate-source leakage current
Vgs=20V;Vps=0

Gate threshold voltage
IDp=1mA;Vps = VGS

Drain-source on-resistance
Ip =400 mA; Vg =10V

Transfer admittance
Ip=400mA;Vpg=25V

Input capacitance f = 1 MHz;
Vps=25V;Vgs=0

Qutput capacitance f = 1 MHz;
Vps=25V;Vgs=0

Feedback capacitance f = 1 MHz;
VDs=25V;Vgg=0

Switching times (see Figs 2 and 3)
Ip=250mA; Vpp=50V;
Vgs=0to 10

VDs
*VGESo
D
DM
Ptot
Tstg

Tj

Rthj-a

V(BR)DSS

IDSS
IDss

IGss

VGS(th)

RDS(on)

* Transistor mounted on ceramic substrate area 2.5 cm?, thickness 0.7 mm.

1046

max 200
max 20
max 280
max. 14
max 1
—65to + 150
max. 150
= 125
min. 200
max 200
max 60
typ 100
max. 100
min 0.8
max 2.8
max. 6
typ. 45
typ. 350
min. 140
max. 60
typ. 45
max. 25
typ.- 15
max. 10
typ. 35
typ. 5
max. 10
typ. 15
max. 25

V
Vv
mA
A
w
oC
oC

K/W

nA
uA
nA

ns
ns
ns
ns

N
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N-channel enhancement mode vertical D-MOS transistor

BSS87

Vpp =50V

7 %> 7288773.1

Fig. 2 Switching times test circuit.

INPUT

OuTPUT

10%

-—

90% Y

> Toff

10%

-

7288775

Fig. 3 Input and output waveforms.

April 1991
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Philips Components

Data sheet

status Preliminary specification

date of issue | April 1991

BSS131

N-channel enhancement mode
vertical D-MOS FET

DESCRIPTION QUICK REFERENCE DATA
Silicon n-channel enhancement SYMBOL PARAMETER MAX. UNIT
mode vertical D-MOS transistor in a Vos drain-source voltage 240 v
SOT23 envelope. It is intended for Ip drain current 100 mA
use in general purpose and high- Rps(on) drain-source on resistance 16 Q
speed switching applications, such -Vasith) gate-source threshold voltage 2.8 Vv
as relays, multiplexers, choppers and
line transformer drivers.
PINNING - SOT23 PIN CONFIGURATION
PIN DESCRIPTION

1 gate d

2 source g s, b

3 drain

MBB160
Fig.1 Symboaol.
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Philips Components Preliminary specification

N-channel enhancement mode vertical
BSS131

D-MOS FET
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134)

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT

Vps drain-source voltage = 240 \4

Vaso gate-source voltage open drain - 20 v

Ip=0 |

In drain current average value - | 100 mA

lom drain current peak value = | 400 mA

Piot total power dissipation Tamb <25°C - 360 mwW

Tstg storage temperature range -55 150 °C

Tj junction temperature - 150 °C
THERMAL RESISTANCE

SYMBOL PARAMETER VALUE UNIT
Rin j-a from junction to ambient 350 KW
MGAOGS
400
PI.DI

AN
| N\

100 1 \

AN

100 150
Tamb (°C)

Fig.2 Total power dissipation as a function of
ambient temperature.
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Philips Components Preliminary specification

N-channel enhancement mode vertical

BSS131
D-MOS FET

CHARACTERISTICS

Tj = 25 “C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
ViBRIDSS drain-source breakdown voltage | Vgs =0 240 - - A
Ip = 250 pA
Ipss drain-source leakage current Vgs =0 - - 30 nA
Vps =130V
Vgs =0 - - 15 uA
Vps =240V
Vgs=0 - - 60 HA
Vps =240V
Tj=125°C
lgss gate-source leakage current Vps=0 - - 10 nA
Vgs =20V
Vasith) gate-source threshold voltage Ib=1mA 0.8 = 2.8 v
Vps = Ves
Rpsion) drain-source on resistance Vs =10V - - 16 Q
Io =100 mA
[Yss] transfer admittance Vps =25V 60 100 - mS
Ip =100 mA
f=1kHz
Ciss input capacitance Vps=25V - 20 - pF

Coss output capacitance Vps =25V - 6 - pF

Crss feedback capacitance Vps =25V - 25 - pF

ton turn-on time Vee=30V - 20 - ns

ot turn-off time Ve =30V - 40 - ns
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Philips Components

Preliminary specification

N-channel enhancement mode vertical

D-MOS FET

PACKAGE OUTLINE

Dimensions in mm

3.0 o
28
, _
‘ 0.150 ~—[8— !
0.050
075 _ "= —|[0.85] |~ ;
™ o.60[" I{/‘\ [=[o2@]als]
/ i - + ‘
— —LT
o ol 01
e w e &
L LT J !
i max —
] | ! s
. ]
kﬁtﬂxa 30° 0"‘3—8_1_' B 7796885 1
max |
TOP VIEW
i
|
!
Marking: SR
Fig.3 SOT23.
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Philips Components

Data sheet

status Product specification

date of issue | April 1991

FEATURES

« Direct interface to C-MOS, TTL,
etc.

* High-speed switching

» No secondary breakdown.

DESCRIPTION

P-channel enhancement mode
vertical D-MOS transistor in a
SOT89 envelope, intended for use
in relay, high-speed and line
transformer drivers, and as a line
current interruptor in telephony
applications.

PINNING - SOT89

PIN DESCRIPTION
1 source
2 gate
3 drain

BSS192

P-channel enhancement mode
vertical D-MOS transistor

QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS | MAX. | UNIT
~Vog drain-source voltage 200 |V
-y drain current DC value 150 [mA
Rosion) drain-source on-resistance ~lp =100 mA 20 Q
Vgs=10V
Vasm) gate-source threshold -lp=1mA 28 v
voltage Vs = Vis
PIN CONFIGURATION
d
g
1 3 2 s
Bottom view MSB013
Fig.1 Simplified outline and symbol.
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Philips Components Product specification

P-channel enhancement mode

. : BSS192
vertical D-MOS transistor
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
—Vos drain-source voltage - 200 v
Voo gate-source voltage open drain - 20 v
-y drain current DC value - 150 mA
—lom drain current peak value = 600 mA
P total power dissipation uptoT,,,=25°C - 1 w

(note 1)
ng storage temperature range -65 150 °C
Ly junction temperature - 150 °C
Note

1. Transistor mounted on a ceramic substrate, area 2.5 cm?, thickness 0.7 mm.

THERMAL RESISTANCE
SYMBOL PARAMETER VALUE | UNIT
Ry s from junction to ambient 125 KW
(note 1)
Note

1. Transistor mounted on a ceramic substrate, area 2.5 cm?, thickness
0.7 mm.
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Philips Components

Product specification

P-channel enhancement mode

; . BSS192
vertical D-MOS transistor
CHARACTERISTICS
T, = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
-V ga0ss drain-source breakdown voltage —lp =10 A 200 |- = v
Vg =0
~loss drain-source leakage current —Vps =60V = - 0.2 uA
Vs =0
—Vpe =200V - 0.1 60 HA
V=02V
G gate-source leakage current Vge=20V - - 100 |nA
Vo =0
~Vasun "gate-source threshold voltage —lp=1mA 08 - 2.8 "
Vs = Vos
Rosion drain-source on-resistance ~lp =100 mA <= 10 20 Q
V=10V
|Yl transfer admittance —lp =200 mA 60 200 |- mS
~Vpg=25V
Cu input capacitance —Vps =25V - 55 a0 pF
Vs =0
f=1MHz
Coee output capacitance —Vpg=25V - 20 30 pF
Ves=0
f=1MHz
Cre feedback capacitance V=25V - 5 15 pF
Vs =
f=1MHz
Switching times (see Figs 2 and 3)
ton turn-on time —lp = 250 mA - 5 10 ns
V=50V
—Ves=0to 10V
L turn-off time —Ip =250 mA - 20 30 ns
~Vpp =50V
—Ves=0t010V
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Philips Components Product specification

P-channel enhancement mode

vertical D-MOS transistor BSS192

10%
—VDD:SOV 5
INPUT
|
‘ 90% |
|
|
|
oUTPUT
WL
-0V ’\ |
JEE P = — lgfi e
7294273
72942721
Fig.2 Switching time test circuit. Fig.3 Input and output waveforms.

=
o

1.0 1294045 1000 . ; . . i MCHT4S
Prot | -Ip I’-VGS =10V w
wm TN T T T 1 (ma) I / 4-=t=1°%
08! 3 i f—*t 1 {1 13 Bt 800 4 — =i
l’ ,I’
i/ ,/’
r A
600 /7 I i 5V
| 400 /
4V—
——
200
] v
o 1
o] 5 10 15 20 25
| -vps (V)
Fig.4 Power derating curve. Fig.5 Typical output characteristics; T = 25 °C
| 4
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Philips Components Product specification
P-channel enhancement mode BSS192
vertical D-MOS transistor

1000 uci_s;}a 103 S i uca"u_-,
_]D B - "_'l J: 1 4“‘:‘
(ma) X 7 Ves =10V 5 V:
800 Z iy / |
/
(ma) 4v—]
I' / Pl
8600 —+—— /
102 1
400 / llr
I
/ |
200 / |
0 10 ’
o 2 4 6 B8 10 8 12 16 20 24 28
—Vgs (V) Rps(on) (7)
Fig.6 Typical transfer characteristic; Fig.7 Typical on-resistance as a function of
~Vos =10 V; T, = 25 °C. drain current; T = 25 °C.
160 MCE143 25 wCpvar
C Kk
(oF)
/
30 2.0 //
s | A
80 r/ |
\ M~ Ciss 1.0 ) B
40 i
| ""--.._._.______ Cors 0.5
= l
S8
¢} o
o 5 10 15 20 25 -50 0 50 100 150
~vps (V) Tj (%)
Fig.9 Temperature coefficient of drain-source
Fig.8 Typical capacitances as a function of ; . Rosemat T,
on-resistance; k= —— ——4_ -
drain-source voltage; Vg = 0; f = 1 MHz; PG Rps.on @t 25°C typical Rosn,
T =25°C. at -200 mA/-10 V.

April 1991 1057



Philips Components

Product specification

P-channel enhancement mode
vertical D-MOS transistor

BSS192

Fig.10 Temperature coefficient of gate-source
Gsm @l

-V,
b 2 | . o
' VG:: thi atres ;' typlca

Vo at =1 mA,

threshold voltage; k =

April 1991
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BST15
BST16

SILICON PLANAR EPITAXIAL TRANSISTORS

P-N-P transistors in miniature plastic envelopes intended for use in amplifier and switching applications.
Complementary types are BST39/40.

QUICK REFERENCE DATA

BST15 | BST16

Collector-base voltage (open emitter) —-Vegpo max. 200 350 V
Collector-emitter voltage (open base) —Vceo max. 200 300 V
Collector current (d.c.) —lc max. 1 A
Total power dissipation up to Tymp =25 °C Piot max. 1 w
Junction temperature Tj max. 150 oc
D.C. current gain
—Vcg =10V; —I¢c =50 mA heg 30to 150 |{30to 120
Transition frequency
~VGeE = 10V; —Ig=10mA fr > 15 MHz
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-89. BST16=BT1
BST16=BT2
~ e 3

o
-— e —

\ }db
-—— N
o

72692308

BOTTOM VIEW

See also Soldering Recommendations
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BST15
BST16

RATINGS

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

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

Base current

Total power dissipation up to Tymp =25 9C*
Junction temperature

Storage temperature

THERMAL RESISTANCE
from junction to ambient™®

from junction to collector tab

CHARACTERISTICS

Tj = 25 OC unless otherwise specified

Collector cut-off current
Ig=0;-Vcg=175V
Ig=0;-Vcg=280V
Ig=0;—Vcg=150V
Ig=0; —Vcg =260V

Emitter cut-off current
Ilc=0;-VEg=4V
lc=0;—Vgg=6V

Collector-emitter breakdown voltage
Ig=0;—Ig=50mA; L=25mH

Collector-emitter saturation voltage
—lg=50mA; -Ig=5mA

D.C. current gain
—Veg =10V; —lc =50 mA

Transition frequency at f = 30 MHz
—lc=10mA; =Vgg=10V

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

-VcBo
-VcEo
-VEBO
—| C

S | B
Piot

Tj

Tstg

Rthjmb
Rth j-tab

—lcBo
—Iceo

-Iceo
-Iceo

—lEBO
—lEBO

~V(BR)CEO
—VCEsat
hre

fr

Ce

BST15 BST16
max. 200 350 V
max. 200 300 Vv
max. 4 6 V
max 1 A
max 0,5 A
max 1 W
max 150 oc

—65 to 150 oC
= 125 K/W
= 10 K/W

BST15 BST16
< 1 — upA
< - 1 pA
< 50 — uA
< — 50 uA
< 20 — MA
< — 20 pA
> 200 300 V
2 2,5 20V

30to 150 | 30to 120
> 15 MHz
< 15 pF

* Mounted on an area of 2,5 cm? of a ceramic substrate; thickness 0,7 mm.
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Silicon planar epitaxial transistors

BST15
BST16

7288683
1
\ 1]
Ptat - -
(w) ‘
|
05
-
i - &
| ]
|
| |
0 l 1 ]
0 100 - (°c) 200

Fig. 2 Power derating curve.
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BST39
BST40

A

SILICON PLANAR EPITAXIAL TRANSISTORS

N-P-N transistors in miniature plastic envelopes intended for use in amplifier and switching applications.

Complementary p-n-p types are BST15/16.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) VecBeo
Collector-emitter voltage (open base) VcEO
Collector current (d.c.) Ic
Total power dissipation up to Tamp = 25 °C Piot
Junction temperature Tj
D.C. current gain

Vee=10V;Ic=20mA hre
Transition frequency at f = 5 MHz

VCe=10V;Ig=10mA fr

max.
max.
max.
max.

max.

min.

min.

1 A
1 W
150 oc
40
70 MHz

MECHANICAL DATA

Marking code
BST39 = AT1
BST40=AT2

Fig. 1 SOT-89.
4.6
- A
1.6 1,8

I‘“ 147 l* 6™

t
0,8
min 1
t H -+l ;|05
N C O] Co) RaHa Y
0,3 !
<[5
-—Bg—
BOTTOM VIEW

See also Soldering Recommendations.

72692306
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BST39
BST40

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)
BST39 BST40

Collector-base voltage (open emitter) Vceo max. 400 300 V
Collector-emitter voltage (open base) Veeo max. 350 250 VvV
Emitter-base voltage (open collector) VEBO max. 5 \'
Collector current (d.c.) Ic max. 1 A
Base current g max. 0,5 A
Total power dissipation up to Ty = 25 °C* Piot max. 1 w
Junction temperature T; max. 150 oc
Storage temperature Tstg —65 to 150 oC

THERMAL RESISTANCE
from junction to ambient* Rthj-a = 125 K/W

CHARACTERISTICS
Tj= 25 9C unless otherwise specified

Collector cut-off current

Ig=0;Vcg =300V IcBO < 20 nA
Emitter cut-off current

lc=0;Veg=5V lERBO < 10 uA
Collector-emitter saturation voltage

Ic=50mA;Ig =4 mA VCEsat < 05 A
Base-emitter saturation voltage

Ic=50mA;lg =4 mA VBEsat < 1,3 v
D.C. current gain

Ve =10V;Ig=20mA heg < 40
Collector capacitance at f = 1 MHz

lg=ig=0;Vgg=10V Ce = 2 pF
Emitter capacitance at f = 1 MHz

Ic=1c=0;Vgg=5V Ce = 20 pF
Transition frequency at f =5 MHz

Vee=10V;Igc=10mA fr = 70 MHz

* Mounted on an area of 2,5 cm? of a ceramic substrate; thickness 0,7 mm.

1064 April 1991




Silicon planar epitaxial transistors

BST39
BST40

7788683
I T = = ]
1
LI\ |
Pot ‘ 1=
(W) ‘
{ |
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T 1
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Fig. 2 Power derating curve.
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X

BST50
BST51
BST52

N-P-N SILICON PLANAR DARLINGTON TRANSISTORS

Silicon n-p-n planar Darlington transistors for industrial switching applications, e.g. print hammer,

solenoid, relay and lamp driving. Encapsulated in a microminiature SOT-89 envelope.
P-N-P complements are BST60, 61, 62 respectively.

QUICK REFERENCE DATA

BST50 | BST51 | BSTS52

Collector-base voltage (open emitter) Veeo max. 60 80 80 VvV
Collector-emitter voltage VCER max. 45 60 80 V
Collector current I max. 0,5 0,5 05 A
Total power dissipation

up to Tamp = 25 °C Piot max. 1 W
D.C. current gain

Ic =500 mA; Vg =10V hEE > 2000
Collector-emitter saturation voltage

lc=500mA;Ilg=05mA V(CEsat < 13 \%
Turn-off time

lc =500 mA; Igon = —IBoff = 0,5 mA toff typ. 1500 ns

MECHANICAL DATA

Dimensions in mm

Fig. 1 SOT-89.
. 4.6
4.4 —"
| T
1
. 26
% 425
: TS
| " }
0,8
min 1
' H - g'aoi
Ul ElEEREE - i
0,37 -
<[5~ |

See also Soldering recommendations.

~—Bg—

BOTTOM VIEW

Marking code

BST50 = AS1
BST51 = AS2
BST52 = AS3

3

April 1991

1067




BSTS0
BSTS51
BST52

TZ64L810

Fig. 2 Circuit diagram.

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)
BST50 | BST51 | BST52

Collector-base voltage (open emitter) Veeo
Collector-emitter voltage * VCER
Emitter-base voltage (open collector) VEBO
Collector current (d.c.) Ic
Collector current (peak) Icm
Base current (d.c.) B
Total power dissipation *

up to Tymp =26 °C Piot
Storage temperature Tstg
Junction temperature ** T;

THERMAL RESISTANCE **
From junction to ambient4 Rthij-a
From junction to tab Rthj-tab

-

External Rgg not to exceed value shown in Fig. 5.

max.

max.

max.
max.
max.

max.

max.

max.

60 80 { 90 V
45 60 80 V
5 A"}
05 A
1.5 A
0.1 A
1 w
—65to + 150 oC
150 oc
125 K/W
10 KW

** Based on maximum average junction temperature in line with common industrial practice. The
resulting higher junction temperature of the output transistor part is taken into account.
4 Device mounted on a ceramic substrate; area = 2,5 cm?, thickness = 0,7 mm.

1068
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BST50

N-P-N silicon planar Darlington transistors BST51
BST52

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

VBE = 0; Vcg = Vocegmax ICES < 10 pA
Emitter cut-off current

Ic=0;Vgg=4V lEBO < 10 pA
D.C. current gain*

lc=150 mA; Ve =10V hgg > 1000

Ic =500 mA; Vo =10V hEE > 2000
Collector-emitter saturation voltage

lc =500 mA;Ig =0,5 mA V(CEsat < 13V

Ic=500mA;Ig=05mA;T; =150 oC VCEsat < 13V
Base-emitter saturation voltage

Ic =500 mA;lg =05 mA VBEsat < 19V

Switching times (see also Fig. 3 and Fig. 4)
Ic =500 mA; Iggn = —IBoff = 0,5 mA

Turn-on time typ. 400 ns

Turn-off time typ. 1500 ns

[con=500mA
Iggn=—Tage =05mA Fig. 3 Switching

auss: times test circuit.

P
INPUT bl
]
I
10% 1
I 1
] I
| I
: ton : tors
I ]
L ' I
; 10% I
| t | T
1 90% ! i
ouTPUT ! : | 0%
I - | o, J
) = IR 10% ) o
| | f Fig. 4 Switching
: tq t, | ty by Te708e times waveform.

* Measured under pulsed conditions.
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BST50

BST51
BST52
107 7272903
h max, external Rgg vs Tj for thermal stability
Y
P
g
R
BE N
(2) ext
™N R
\\ BE
N
108
I
\
N
~
N
~
NG
N
N
108
0 50 100 T. (°C) 150
J
Fig. 5 Maximum values external Rgg as a function of junction temperature.
1,:'3 7272061
1 1 1
1] 1
VCE =5V
h f =35 MHz
fe °
T= 25°C
10?
7ZE7585.3
104
7
yd /A
hee // yd typ
// ",- K
Veg =10 ﬁv 10 //
103
7 4
4
» 10-2 10! 1 1 2 3
g (A) 10 10 IC (mA) 10
Fig.6 T;=250C. Fig. 7.
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BST60
BST61
BST62

P-N-P SILICON PLANAR DARLINGTON TRANSISTORS

Silicon p-n-p planar Darlington transistors for industrial switching applications, e.g. print hammer,
solenoid, relay and lamp driving. Encapsulated in a microminiature plastic SOT-89 envelope.

N-P-N complements are BST50, BST51 and BST52 respectively.

QUICK REFERENCE DATA

BST60 | BST61 | BST62

Collector-base voltage (open emitter) -VeBo max. 60 80 9 V
Collectoremitter voltage —VCER max. 45 60 80 V
Collector current —lc max. 05 05 05 A
Total power dissipation
up to Tymp =25 9C Piot max. 1 w
D.C. current gain
—lg =500 mA; -Vcg =10V hrg > 2000
Collector-emitter saturation voltage
—lc=05A;-Ig =05 mA —VCEsat < 1.3 A
Turn-off time
—lg =500 mA; —Igon = Igoff = 0,5 mA toff typ. 1500 ns
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-89. BST60 = BS1
4.6 \ BST61 =BS2
' A ’ BST62 = BS3
1,6 1,8
|* 14 '* 14 2
=y 1 :
: T
1 1
| 28 425
i T 3,75
i ' '
0,8 L.J I_Ll
min 2
| b 0 53 ‘

0, L: . : 8%2(2)‘] 72692306
0,37

4—@-‘-

-~ [30] —
BOTTOM VIEW

See also Soldering recommendations.
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BST60
BST61
BST62

Fig. 2 Circuit diagram.

RATINGS
Limiting values in accordance with the Absolute Maximum System (1EC 134)
BST60 | BST61 | BST62

Collector-base voltage (open emitter) -VeBO max. 60 ‘ 80 ‘ 90 V
Collector-emitter voltage* -VCER max. 45 60 | 80 V
Emitter-base voltage (open collector) -VEBO max. 5 \
Collector current (d.c.) —lg max. 0,5 A
Collector current (peak) —-lem max. 156 A
Base current (d.c.) -1g max. 0,1 A
Total power dissipation 4

upto Tymp =25 °C Piot max. 1 W
Storage temperature Teig —65 to + 150 oc
Junction temperature ** Tj max. 150 oC
THERMAL RESISTANCE **
From junction to ambient 4 Rthja = 125 K/W
From junction to tab Rthj-tab = 10 K/W

-

External Rgg not to exceed value shown in Fig. 5.

** Based on maximum average junction temperature in line with common industrial practice. The

resulting higher junction temperature of the output transistor part is taken into account.
4 Device mounted on a ceramic substrate area 2,5 cm?, thickness = 0,7 mm.
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BST60
P-N-P silicon planar Darlington transistors BST61

BST62

CHARACTERISTICS
T;j =25 OC unless otherwise specified
Collector cut-off current

VBE=0.'~VCE = —Vgcepgmax L =) < 10 uA
Emitter cut-off current

Ilc=0;Vgg=4V —lEBD < 10 pA
D.C. current gain*®

=lg=150 mA; -Vcg =10V hgg > 1000

—lc =500 mA; Vg =10V hrg = 2000
Collector-emitter saturation voltage

—lc =500 mA; —lg = 0,5 mA —V(CEsat < 1.3V

—lg =500 mA; —-Ig =05 mA;TJ'= 150 ©C —V(CEsat < 13V
Base-emitter saturation voltage

—lg =500 mA; —-lg =0,5 mA —VBEsat < 19V

Switching times (see also Fig. 3 and Fig. 4)
—lg =500 mA; —Iggn = —IBoff = 0,6 mA

Turn-on time ton typ. 400 ns
Turn-off time toff typ. 1500 ns
+2,2V -0V

1842
==
1¢F 36k :
i
U i
—-38vV ] '
Bus = |
~Igon = 500 mA (IO d Fig. 3 Switching
—!Bon = !gotf = 0.5 mA 72778905 times test circuit.
1
—\ 10%
+ T
INPUT 90%
_____ L
ton ) Latf “
e *101 T
OUTPUT g(T)r-v 6%
70"\'} 1 l l i )
f ' N Fig. 4 Switching
Ty Tr. Pl 7 7712906 times waveform.

* Measured under pulsed conditions.
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BST61
BST62
; 7272979
10 i
~ max. external Rgp vs Tj for thermal stability
i,
~
ReE
(£2) ™
™
T~
N
N
108
.
<
\&.
N
4
\\
\\
N
10° I
0 50 100 Ti (OC) 150
Fig. 5 Maximum values external Rgg as a function of junction temperature.
10° — %Z?ZDEI,A
1 | B
~Vgg=5V
hse f=35 zﬁHz
T;=257C
107
7Z67585.3P
104
= =
y
i ™
PEE yAw.4 typ
// // /’,—
- N
—VCEBHJV// ﬁ\i 10 /
103 4
v
w4
/
YA 4 |
a2 l
102 1
-2 =1
" 0 ctar 10 102 I (mA)  10°
Fig.6 T;=250°C. Fig. 7.
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N-CHANNEL ENHANCEMENT MODE VERTICAL

D-MOS TRANSISTOR

N-channel enhancement mode vertical D-MOS transistor in SOT89 envelope and designed for use as
Surface Mounted Device (SMD) in thin and thick-film circuits for application with relay, high-speed

and line-transformer drivers.

Features

® Low Rpgon

Direct interface to C-MOS, TTL, etc.
High-speed switching

No second breakdown

QUICK REFERENCE DATA

Drain-source voltage Vps max., 80 V
Gate-source voltage (open drain) tVGggo max. 20 V
Drain current (DC) Ip max. 05 A
Total power dissipation up to Tymp =25 °C Piot max. TwW
Drain-source ON-resistance
_ . _ typ. 200
Ip =500 mA; Vgs=10V RDson mix.” 409
Transfer admittance
Ip=500mA;Vpg=15V l¥fs typ. 300 mS
MECHANICAL DATA Dimensions in mm
Fig.1 SOT89.
4.8
- I 4.4 @
Pinning - },2 . o .
1= source ‘ i | 14
2 = gate L
3 =drain 3\ -
: T
I
| 26
v 4,25
d : 24 3,75
— I
) ' .
A 0,8
g ] min 1
— A
, tl iilan
—- - Al
P B E0)EG) Ssstm |
0,37
Marking: KM

*—-H

BOTTOM VIEW
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BST80

RATINGS

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

Drain-source voltage
Gate-source vaoltage (open drain)
Drain current (DC)

Drain current (peak)

Total power dissipation up to Tamp = 25 9C (note 1)

Storage temperature range
Junction temperature

THERMAL RESISTANCE

From junction to ambient (note 1)

CHARACTERISTICS

Ti = 25 OC unless otherwise specified

Drain-source breakdown voltage
Ip=100pA;Vgs=0

Drain-source |leakage current
Vpg=60V;Vgg=0

Gate-source leakage current
Vgs=20V;Vpg=0

Gate threshold voltage
Ip=1mA;Vpg=Vgs

Drain-source ON-resistance
Ip =500 mA; Vgg =10V
Transfer admittance
Ip=500mA; Vpg=15V
Input capacitance at f= 1 MHz
Vpg=10V;Vgg=0
Output capacitance at f = 1 MHz
Vps=10V;Vgg=0
Feedback capacitance at f = 1 MHz
Vps=10V;Vgs=0
Switching times (see Figs 2 and 3)

Ip=500mA;Vpp=50V;Vgg=0t0 10V

Note

1. Transistors mounted on a substrate with surface area of 2.5 cm? and thickness of 0.7 mm.

Vbs

*V@so

Ip
'Dm
Ptot
Tstq
Tj

Rth j-a

V(BR)DSS
Ipss
lGgss

VGSs(th)

Rpson

max. 80
max. 20
max. 0.5
max. 1.0
max. 1
—65 to + 150
max. 150
= 125
min. 80
max. 10
max. 100
min. 15
max. 3.5
typ. 2.0
max. 4.0
typ. 300
typ. 45
max. 60
typ. 30
max. 45
typ. 8
max. 12
max. 10
max. 15

=Er>r <<

oC

K/W

1076
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N-channel enhancement mode vertical D-MOS transistor BST80

Vpp =50V 90%
INPUT
F10%
0%
10V
I I l OUTPUT
0 I
9 10%
500
— fon = — loff
7 7 7Z88773.1 7Z8BB775
Fig.2 Switching times test circuit. Fig.3 Input and output waveforms.
7Z94036 7294034
1000 1,2 T T
S T 1T ]
— 1ovff 5 T T
,l 7 Ip [ | [
o . 1A) | /
(mA) — v
A 08 /
/ /
100
‘ 7 :
0.4 | ! /
’
10 i J (1] Z
0 2 4 8 8 10 0 5 10
Roson (2] Yert¥)
Fig.4 T;=259C; typical values. Fig.5 Tj =25 OC; typical values at Vpg = 10 V.
12 4 7284035 1.0 7294031
Ves= 10V, l - 8y Prot | ‘
- - .
I ! | A4 w) \ [
(A} / / 0.8
y ,
i \\
Iy 5V 06 \
/ /"— \
/ 04
04
4v N
A 0.2 \\l
13vi— T\
0 I 1 0
0 5 Vs (V) 10 0 100 T, (¢) 200

Fig.6 T;=25°C; 1vpicél values. Fig.7 Power derating curve.
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BST80

P 7294032 b = 7294033

k1 P o1 [

25L ‘ 1‘ : 11 .-\:
EEEEENEN HN |

'—5[ / H 0.9 . \

05—t 1 0.7 ! I J
-50 0 50 150 -50 0 50 100 150
%) T; (%€)
R atT v at T;
Fig8 k= "0Son® j ; typ. values. Fig9 k= E“h_]j—JVGS(th)at 1mA;
Rpson @t 25 °C VGs(th) at 25 °C
at 500 mA/10 V. typical values,
7294037
120 ‘]
" T 1
[
ipF) T
i ! | +—
80 | I —| +
1
\

]‘—\’-—‘g;—rcm S

[} I 1
0 10 20

vps(v) 30

Fig.10 Tj= 25 9C; Vg = 0; f = 1 MHz; typical values.
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BST82

N-CHANNEL ENHANCEMENT MODE VERTICAL
D-MOS TRANSISTOR

N-channel enhancement mode vertical D-MOS transistor in SOT23 envelope and designed for use as
Surface Mounted Device (SMD) in thin and thick-film circuits for telephone ringer and for application
with relay, high-speed and line transformer drivers.

Features

® Direct interface to C-MOS, TTL, etc.
® High-speed switching

® No second breakdown

® Low Rpson

QUICK REFERENCE DATA

Drain-source voltage Vps max. 80 V
Drain-source voltage (non-repetitive peak; tp < 2 ms) Vps(sm) max. 100 V
Gate-source voltage (open drain) tVGso max. 20 V
Drain current (DC) ID max. 175 mA
Total power dissipation up to Tymp =25 °C Piot max. 300 mW
Drain-source ON-resistance
N ) B typ. 70
|D— 150 ITIA,VGS-SV RDSOI"I max. 10 Q
Transfer admittance
Ip=175mA;Vpg=5V lyts! typ. 150 mS
MECHANICAL DATA Dimensions in mm
Fig.1 SOT23. Marking: 02p
3,0
Pinning 2.8
1= gate 0,150 - il
2 = source 0,090

3 = drain //\ 1828 A =[o2®]a[s]

:
a 0 : :
e it | - 1L 25
': max ! 1,2 m::x
i [ Y qoe }
| i 7 max
e ol \ 3 _I_
s '\ |
R D "4 0. ‘
max " 30° 0,#3_0;{ ma 7296885

TOP VIEW
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BST82

RATINGS

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

Drain-source voltage Vps max. 80 V
Drain-source voltage (non-repetitive peak; tp < 2 ms) Vps(sm) max. 100 V
Gate-source voltage (open drain) +VgGso max. 20 Vv
Drain current (DC) 1) max. 175 mA
Drain current (peak) IDM max. 600 mA
Total power dissipation up to Tymp = 25 OC (note 1) Piot max. 300 mw
Storage temperature range Tstg —65to + 150 °C
Junction temperature Tj max. 150 ©C

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

CHARACTERISTICS
Tj = 25 9C unless otherwise specified
Drain-source breakdown voltage

lD= 100 pA; VGS:O V(BR)DSS min, 80 V
Drain-source leakage current
Vps=60V;Vgs=0 IDSS max. 1.0 uA
Gate-source leakage current
Vag=20V;Vpg=0 Igss max. 100 nA
Gate-s_ource cgt-off \_foltage iR 15 V
Ip=1mA;Vps=Vgs ViP)GS max. 35 V
Drain-source ON-resistance tvp 7 0
Ip=160mA;Vgg=5V Rpson bt 10 ©
Transfer admittance
Ip=175mA;Vpg=5V Iyfs| typ. 150 mS
Input capacitance at f = 1 MHz
Vpg=10V;Vgg=0 Ciss typ. 15 pF
Output capacitance at f = 1 MHz max; 30 pF
Vps=10V;Vgg=0 Coss typ. 13 pF
Feedback capacitance at f = 1 MHz T 20 pF
Vpg=10V;Vgg=0 Crss typ. 3 pE
Switching times (see Figs 2 and 3) EE;JX' 2 Es
Ip =175 mA; Vpp=50V;Vgg=010 10V ton . 10 ns
typ. 4 ns
toff max. 10 ns
Note

1. Transistors mounted on a ceramic substrate of 7 mm x 5 mm x 0.7 mm.
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N-channel enhancement mode vertical D-MOS transistor BST82

Vpp =50V

2 7 7288773.1

Fig.2 Switching times test circuit.

1000 ~ _ - 72‘3[4[)-!]
VGs=10V =8V —
; .7'.' ,f ——
[ / =06V
10} ‘ ! [[ 7 [ [sv
{mA |
| [ A
| g// |
100 - £
I ! 7
|
[
||
wl | | | !
0 2 4 6 8 10
Rpson (£2)
Fig.4 Tj=25 OC; typical values.
1.0 ; = 7294-0-4:
| Vgs=10V .~ ‘_‘—"gv
==
E 8V
[ P —t—=Y
ID //‘ -
1A) L
' s R -
| 427 A=1=T=F=r
i 7/ |
05 Il . L BV
) |
5V
sl
/a
4V
ﬂ | |3v|
(4] - — T -
0 10

Vps (V)

Fig.6 Tj = 25 OC; typical values.

0%
INPUT
F10%
90%
OUTPUT
| 10%
— tan - - tDH -—
7Z88775
Fig.3 Input and output waveforms.
10 ‘ 7Z54041
| L [ ]~
- — 1
Vps=10v/
r
Ip I _| Vi
5V
(A) ! 7
4
Y 4
wi /
|
|
|
[ /‘ l
0 i
0 5 10

Vs (V)

Fig.5 Tj =25 OC; typical values.

300 ‘ J ‘ i 7Z21984
Po [ |\ |
(mW) | 1
_ -\\ | [
200
\
\\
oo —— A\
\
|
o [ T ]
0 00 e 290

Fig.7 Power derating curve,
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BST82

7 7 ]
__, TI940H0 12 i ) zlgma

| | ! ] ] !
k 1 k I 1 I T
|

25— j— . . . ﬂ 1.1 \ ! } =

/ 0.8 | \ :
BN
S AR S 08 . ‘ \!\\
| I
0 o7 || |
—50 0 50 100 150 =50 o 50 100 150
T (%) T; (°C)
R atT; Vv atT;
Fig8 k= EM—J-; typ. values Fig9 k= M‘ivGS(th) at1mA;
Rpson 8t 25°C VGS(th) 8125 °C
at 1560 mA/5 V., typical values.
50 7294042
c |
(oF) [

40\ |

k CISS

_'-'—“‘-'--—-_.___L Coss
———

j\,ﬁr& Crss
| T —
o |

0 10 20 Vpg (V)

30

Fig.10 Tj=25 OC; Vgg = 0; f = 1 MHz; typical values.
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BST84

N-CHANNEL ENHANCEMENT MODE VERTICAL
D-MOS TRANSISTOR

N-channel vertical D-MOS transistor in SOT89 envelope and designed for use as line current inter-
rupter in telephone sets and for application in relay, high-speed and line-transformer drivers.

Features

® Direct interface to C-MOS, TTL, etc.
® High-speed switching
® No second breakdown

QUICK REFERENCE DATA

Drain-source voltage Vps max. 200 V
Gate-source voltage (open drain) tVgsp max. 20V
Drain current (DC) Ip max, 250 mA
Total power dissipation up to Tamp = 25 °C Ptot max. 1w
Drain-source ON-resistance W 6 Q
Ip=250 mA;Vgg =10V RDSon iy 12 Q
Transfer admittance
Ip=250mA;Vpg=15V lyfg! typ. 250 mS
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT89.
R 4.6
Pinning: — ) —
1= source 18
2 = gate 14
3 = drain
; ! {
- %:3 425
; A I
I
) —_—
s
Marking: KN 72692305

BOTTOM VIEW
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BST84

RATINGS

Limiting values in accordance with the Absolute Maximum System (1EC 134)
Drain-source voltage Vps
Gate-source voltage (open drain) VGso
Drain current (DC) Ip
Drain current (peak) IpMm
Total power dissipation up to Tamp = 25 ©C (note 1) Ptot
Storage temperature range Tstg
Junction temperature Tj

THERMAL RESISTANCE
From junction to ambient (note 1) Rth j-a

CHARACTERISTICS
Tj = 25 9C unless otherwise specified
Drain-source breakdown voltage

Ip =100 4A; Vgg =0 V(BR)DSS
Drain-source leakage current

Vps=160V;Vgg=0 Ipss
Gate-source leakage current

Vgs=20V;Vpg=0 Igss
Gate threshold voltage

Ip=1mA; Vps =Vgs VGs(th)
Drain-source ON-resistance

Ip=250 mA; Vgg =10V RDpson
Transfer admittance

Ip=250 mA; Vpg =15V lyfsl
Input capacitance at f = 1 MHz

Vps=10V;Vgg=0 Ciss
Output capacitance at f = 1 MHz

Vps=10V:Vgg=0 Coss
Feedback capacitance at f = 1 MHz

Vps=10V;Vgg=0 Crss
Switching times (see Figs 2 and 3)

Ip=250mA; Vpp =50 V; Vgg=0to 10V ton

toff

Note

max. 200
max. 20
max, 250
max. 800
max. 1
—65to + 150
max. 150
= 125
min. 200
max. 10
max. 100
min. 0.8
max. 2.8
typ. 6
max. 12
typ. 250
typ. 70
max. 90
typ. 20
max. 30
typ. 5
max. 10
typ. 4
max. 10
typ. 15
max. 25

1. Transistor mounted on a ceramic substrate with area of 2.5 cm? and thickness of 0.7 mm,

mA
mA

oc
oc

K/W
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N-channel enhancement mode vertical D-MOS transistor ’ L BST84

Vpp =50V

4 % 72887731

Fig. 2 Switching times test circuit.

ivoa 7294051
— T Vgs=10V b —5V—]
[ —]
1 // av —
o T 7 i
(mA)
\ [/
1
100 —f /
]
L
L |
| |
| 1 |
10L 1 | | | |
4 6 8 10 12 14
Rpsan (92)

Fig. 4 Tj = 25 9OC; typical values.

1.0 7294050
o T T -
Ves=10V A~
-
" ,,’ 5V
(A) pd = <l
/,/‘
4V
05 ,/ L
////
J;/
3v
0
0 5 Vos (V) 10

Fig. 6 TJ- = 25 ©C; typical values.

90%
INPUT
F410%
90%

QUTPUT
10%
— lon W —= loff =
7288775

Fig. 3 Input and output waveforms.

71294048
e [ [ [ l_-b—f"
1 T ,’ »— —+—
'D
1a) //
. (4[ !
05 _/ —
! | P
/ T
b1
. L[] ]
] 5 10

Vgs (V)
Fig. 6 Tj= 25 °C;Vpg = 10 V; typical values.

7284045

Prot \

w)
0.8 \
06 \

0.4

02 N
\
0 \

0 100 T,4(%C) 200

Fig. 7 Power derating curve.
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BST84

3 : | 7294047’:
K
25
2 /l
AN
15 A
V]
! \'
- |
05 I l |
—50 0 50 100 e
i
R atT;
Fig.8 k=—ooon> J .
Rpg on 3t 25 °C
typical values.

120

at 400 mA/10 V;

1.2 7294046
K
1.1 \
1,0
t |
09 \
o8 \\
0.7 ! !
—50 0 50 100 150
Tj(°C|
A" atT;
Fig 9 k= o5(th) & 7

typical values.

7294049

(pF)

B0 H

F Case
—

Crss

20

Vps V) 30

Fig. 10 Tj =25 OC; Vgg = 0; f = 1 MHz; typical values.

VGs(th) at25°

c VGS(th)at 1 mA;
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N-CHANNEL ENHANCEMENT MODE VERTICAL
D-MOS TRANSISTOR

N-channel enhancement mode vertical D-MOS transistor in SOT89 envelope and designed for use as
Surface Mounted Device (SMD) in thin and thick-film circuits for application with relay, high-speed
and line-transformer drivers.

Features

® Direct interface to C-MQOS, TTL, etc.
® High-speed switching
® No second breakdown

QUICK REFERENCE DATA

Drain-source voltage Vps max. 180 V
Drain-source voltage (non-repetitive peak; ty < 2 ms) Vps(sm) max. 200 V
Gate-source voltage (open drain) *Vaso max. 20V
Drain current (DC) D max. 300 mA
Total power dissipation up to Tgmp = 25 °C Piot max. T W
Drain-source ON-resistance it 70

Ip=15mA;Vgg=3V Rpson ma);_ 10 Q
Transfer admittance

Ip=300mA;Vpg=15V Iyfsl typ. 250 mS
MECHANICAL DATA Dimensions in mm
Fig.1 SOT89. 4.6

* 4.4 ~—{8]
Pinni 1,6 1,8
g |"‘ 16~ RE X

1= source

—_—l

2 = gate a\ I/
3 =drain y

|

I

]

I

]

I

! 2% 425
- 173,75
| ' l
9 ? 0,8
— rnin 1
| - Hibriec
-.(‘),LI. 013@ B@ 1—8‘52(2;] . 72892308
Marking: KO 0,37 l
q-@-n-
BOTTOM VIEW
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BST86

RATINGS

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

Drain-source voltage

Drain-source voltage (non-repetitive peak; tp = 2 ms)

Gate-source voltage (open drain)
Drain current (DC)
Drain current {peak)

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

Storage temperature range
Junction temperature

THERMAL RESISTANCE

From junction to ambient (note 1)

CHARACTERISTICS

Tj=25 OC unless otherwise specified

Drain-source breakdown voltage
Ip =100 pA; Vg =0

Drain-source leakage current
Vps=120V;Vgg=0

Gate-source leakage current
Vgs=20V;Vpg=0

Gate threshold voltage
Ip=100uA;Vpg = Vgs

Drain-source ON-resistance
Ip=15mA;Vgg=3V
Ip=300 mA; Vgg =10V

Transfer admittance
ip=300mA;Vpg =15V

Input capacitance at f = 1 MHz
Vps=10V;Vgg=0

Output capacitance at f = 1 MHz
Vpg=10V;Vgg=0

Feedback capacitance at f = 1 MHz
Vpg=10V;Vggs=0

Switching times (see Figs 2 and 3)

Ip =300 mA;VDD=50V;VGS:OtO oV

Vps

VDs(sM)
*VGso

'p

DM

Ptot

Tstg

Tj

Rth j-a

V(BR)DSS
IDss
lGgss

VGSs(th)

Rpson
Rpson

min.

max.

max.

min,

max.

typ.

max.

typ.

typ.

typ.

max.

typ.

max.

typ.

max.

max.
max.

180

200

20

300

800

1

to + 150
150

125

180

10

100

250

50
65

20
30

10

10
15

1. Transistors mounted on a ceramic substrate with area of 2.5 cm? and thickness of 0.7 mm.

<

mA
mA

oc
oc

K/W
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N-channel enhancement mode vertical D-MOS transistor BST86

Vpp =50V

7 7 7Z88773.1

Fig.2 Switching times test circuit.

—_— _ 7294058
S Vgs= 10V =5V
7 P, avl -
I I VA P
A A
Ip /
(mA) I I
! |
100 :
1
] !
10 \ -
a 5 8 10 12 14
Rpson ()
Fig.4 T; =25 °C; typical values.
10 . : 7294057
Vgs=10 V/ - 5V
-
4 -
| // -7
D
(A ////
av
y —
v
0s /1~
' V.
'/
3V
0 L
o 5 Vps (V) 10

Fig.6 Ti = 25 OC; typical values.

90% ¥
INPUT
F10%
0%
OUTPUT
10%
== o == == lgf te—
1288775
Fig.3 Input and output waveforms.
10 — 7294054
/
/
Ip /
(A) |
05 /
i
|
4
0 Vi
0 5 10

Vgs (V)

Fig.5 Tj =2509C; Vpg = 10 V; typ. values.

10 7294052

Prot ' \ |
W)
0.8 \

0.6 \

N

‘ N [
! ( .

0.4 |

- 1 \
02 N
gl \
0 100 T,000) 200

Fig.7 Power derating curve.
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BST86

7284055 7294053
3 T —— 7
k : ! ! 11f !‘-\ - 1
25 % t l ko —t - ‘
300 mA/ 10V, ‘ |
! _\r : | 1.0t S 4
| / 2 | t\

2 - : . f t
| ‘ / /ﬁ 09 +——+—+ \.%—-
16k /AmAiSVJ . | | :
| Vid | os)l—t+—1 1 AY;%
\ | ‘ | |

1} 1 1 A 1
1 | B N
05| | i \l
50 0 50 100 150 -50 0 50 100 150
T (%) T (%)
R atT; Y, atT;
Fig.8 k= 2500 % | . typical values, Figd k= oot & J _yeo i) at0.1mA;

RDS on 2t 25 °C’ VGs(th) at 25 °C’

typical values.

120 09—~ . i |7294056
c 1
(pF) 1
4 !
80 + ‘
—
I‘\\ ; Ciss
40 " - 4
A\
\ \ Coss
\ | A
Ou 10 20 Vos (V) 10

Fig.10 Tj=25 0C; Vgg = 0; f = 1 MHz; typical values.
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BST120

P-CHANNEL ENHANCEMENT MODE VERTICAL D-MOS
TRANSISTOR

P-channel vertical D-MOS transistor in SOT89 envelope and intended for use in relay, high-speed and
line-transformer drivers, using SMD technology.

Features

® Very low Rpgon

® Direct interface to C-MOS
e High-speed switching

® No second breakdown

QUICK REFERENCE DATA

Drain-source voltage —-Vpsg max. 60 V
Gate-source voltage (open drain) tVggg max. 20V
Drain current (DC) —Ip max. 03 A
Total power dissipation up to Tymp =25 °C Piot max. Tw
Drain-source ON-resistance
_ . _ typ. 45 Q
—Ilp=200mA; -Vgg=10V RpSon o 6 Q
Transfer admittance
—Ip=200mA; -Vpg=15V Iysl typ. 200 mS
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT89.
4,6
L B Ll —p{8]
Pinning: 16 1.8
1 = source I'F 167 “' 146
2= gattj;' N 0
3 =drain .
: T
d ! 26
y 't 4,25
= : tho 378
I
g ¥ :I/ t_
—a 0,8 L‘J
min 1
5 F S |
| s _*n 53
i = 0"8 ' 72692306
marking: LM g’gf; E 0 13@ B® 0 35(2"’ '

. __‘@*

~—[g—

BOTTOM VIEW

’ (April 1991 1091



BST120

RATINGS

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

Drain-source voltage

Gate-source voltage (open drain)

Drain current (DC)

Drain current (peak)

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

Junction temperature

THERMAL RESISTANCE
From junction to ambient (note 1)

CHARACTERISTICS

Tj = 25 OC unless otherwise specified

Drain-source breakdown voltage
—Ip =100 pA; -Vgg =0

Drain-source leakage current
—Vps=45V;Vgg=0

Gate-source leakage current
-Vgg=20V;Vpg=0

Gate threshold voltage
—lp=1mA;Vpg=Vgs

Drain-source ON-resistance
—Ip=200mA; -Vgg=10V

Transfer admittance
—Ip=200mA; -Vpg=15V

Input capacitance at f = 1 MHz
—Vps=10V;Vgg=0

Output capacitance at f = 1 MHz
—Vps=10V;Vgg=0

Feedback capacitance at f = 1 MHz
-Vps=10V;Vgg=0

Switching times (see Figs 2 and 3)
—Ip =200 mA; —Vpp =50 V; —Vgg =010 10V

Note:

-Vps
*VGso
_[D

—V(BR)DSS
—Ipss
—lgss

—VGs(th)

Rpson

lyfs!

max. 60
max. 20
max. 0.3
max. 0.8
max. 1
—65 to + 150
max. 150
= 125
min. 60
max. 10
max. 100
min. 1.6
max. 36
typ. 4.5
max. 6
typ. 200
typ. 55
max. 70
typ. 30
max. 45
typ. 8
max. 12
typ. 4
typ. 20

1. Transistor mounted on a ceramic substrate: area = 2,5 cm? and thickness = 0,7 mm.

\

oC
o¢c

K/W
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P-channel enhancement mode vertical D-MOS transistor

BST1

20

~Vpp =50V

7 7 72942721

Fig.2 Switching times test circuit.

1840
o 72218
E-Vgg = 10V ==
i
5
) l / I{v
(mA)
-
/
5 v/
100 ¥
I L
H
F
1 5V
11
10
4 6 8 10 12 14 16
Rps on ()

Fig.4 Drain current vs ON-resistance;

X 10%
INPUT
BU*J“

10%

OUTPUT

90%

= tgn |e— —= lotf |=—
7294273

Fig.3 Input and output waveforms.

7Z21844.1

1.0

Z

-
" /|

y

05

“Vas V)

Fig.5 Transfer characteristics;

Tj =25 OC; typical values. Tj=250°C; —Vpg =10 V; typical value
10 7Z21841
g -Vgg =10 V_d—=—=""]
(A) ,/ 75V
/////
b /; / 6V
/'/ 5V
/ ) 45V
Q
0 B v 10

Fig.6 Output characteristics; Tj = 25 OC; typical values.

S.

April 1991
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J L BST122

P-CHANNEL ENHANCEMENT MODE VERTICAL D-MOS
TRANSISTOR

P-channel vertical D-MOS transistor in SOT89 envelope and intended for use in relay, high-speed and
line-transformer drivers, using SMD-technology.

Features

® Very low Rpgon

@ Direct interface to C-MOS, TTL
® High-speed switching

® No second breakdown

QUICK REFERENCE DATA

Drain-source voltage -Vps max. 50 V
Gate-source voltage (open drain) *Vggop max. 20V
Drain current (DC) —Ip max. 0,25 A
Total power dissipation up to Tymp = 25 °C Ptot max. TW
Drain-source ON-resistance . 10 Q
—Ip=200mA; -Vgg =10V RpSon -y 75 Q
Transfer admittance
—Ip =200 mA; —Vpg =15V lyts| typ. 125 mS
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT89.
4.6
Pinnina: * A ~+{8]
inning: 16 18
1 = source ’* 16" Rl
2 = gate
3 = drain 3\
I
d !
—_—— (
I i
; Y
—_
s 3.
0 ,.Jr ERHIoIES) ‘ \ Y HOLC I
i X '
Marking: LN 0,37 035 i

“-@-ﬁ-

~—[Bo—

BOTTOM VIEW
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BST122

RATINGS

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

Drain-source voltage

Gate-source voltage (open drain)

Drain current (DC)

Drain current (peak)

Total power dissipation up to Tymp = 25 °C
Storage temperature range

Junction temperature

THERMAL RESISTANCE
From junction to ambient (note 1)

CHARACTERISTICS
Ti = 25 OC unless otherwise specified
Drain-source breakdown voltage
—lp =100 uA; —Vgg =0
Drain-source leakage current
—Vps=1V:Vgs=0
Gate-source leakage current
-Vgs=20V;Vpg=0
Gate threshold voltage
—Ilp=1mA; Vps=Vgs

Drain-source ON-resistance
—Ip =200 mA; —Vgg=10V

Transfer admittance
—Ip=200mA; -Vpg=15V

Input capacitance at f = 1 MHz
—Vpg=10V;Vgg=0

Output capacitance at f = 1 MHz
-Vpg=10V; Vgg=0

Feedback capacitance at f = 1 MHz
—Vps=10V;Vgs=0

Switching times (see Figs 2 and 3)
—Ilp =200 mA; -Vpp=50V;-Vgg=0to 10V

Note:

-Vps
tVGso
,|D
—Ipm
Prot
Tstq

Tj

Rthj-a

—V(BR)DSS
—Ipss
—lgss

=V@s(th)

Rpson

min.

max.

max.

min.

max.

max.
typ..

typ.

typ.

max.

typ.

max.

typ.

max.

typ.
typ.

1. Transistor mounted on a ceramic substrate: area = 2,5 cm?; thickness = 0,7 mm.

50

20

0.25

0.5

1

to + 150
150

125

50

100

1.5
3.5

10
7.5

125

30
45

20
30

10
10

K/w
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P-channel enhancement mode vertical D-MOS transistor BST122

7VDD=50V — 10%
INPUT
0%
10%
p
0 U T ouTPUT
10V 500 90 %
‘_’I ton |e— —=l toff le—
> 7 7294272.1
7294273
Fig. 2 Switching times test circuit. Fig. 3 Input and output waveforms.
1000 - ——— ELLEE 08 7221843
I —Vgg = 10 VI
i - - E:‘-_ — -lp
= i (A)
-lp P 75V L~
(mA) } 0.6
4 L >
/ ~—T6v 5 ~
-
[ / T /
100 ,/ ,/ ,/ 0.4 Vi
f f - 45V
I
| Z:
| ] /
0z -
1] i
10 | | 1| 0 {
6 8 10 12 14 16 18 0 5 Voo i 10
RDS on (ty “Yos !
Fig.4 Drain current vs ON-resistance; Fig.5 Transfer characteristics;
Tj =25 OC; typical values. Tj=250C; —Vpg = 10 V; typical values.
08 7221842
_|D
(A}
08 -Vgs = 10VE=
4=
-~ 75V

0.4
. 5

v ; ‘
=
02 || A sy
/// 4.5V
0 1
: ~Vps V1

Fig.6 Output characteristics; Tj=25 OC; typical values.
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BSVS52

SILICON PLANAR EPITAXIAL TRANSISTORS

® High-speed switching

N-P-N transistor in a microminiature plastic envelope. It is intended for very high-speed saturated

switching in thick and thin-film circuits.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) Veso max. 20 Vv
Collector-emitter voltage (Vgg = 0) Vegs — max. 20 v
Collector-emitter voltage (open base) Veceo  max. 12 Vv
Collector current (peak value) lem max. 200 mA
Total power dissipation up to Tymp =25 °C Ptot max. 250 mW
Junction temperature T; max. 150 ©°C
D.C. current gain

Ilc=10mA; Veg=1V hge 40 to 120

Ilc=50mA;Vgg=1V hEe > 25
Tra:nsnztllog :r::cfucncy:zgzwo MHz . S 400 MHz

c » VGE T typ. 500 MHz
Storage time

Ic=lg=—Igm=10mA ts < 13 ns
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. 3.g BSV52 =B2p

2. E
Pinning: 0150 .
1 = base 0.090 - e
2 = emitter - g’gg -—//\ @ =lo2@]a]s]
3 = collector .
/) 1o 1 [
c |/ ‘
10° | — | : ' 1Ta 5
b e e ’ 12 i
L | I o0 {
max
MBBO12 e L) ]
* ’ 3 '
11 0 _, | s
max " 30° 0.u8 =01 GB 72968851
max

Reverse pinning types are available on request. TOP VIEW

See also Soldering recommendations.
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BSV52

RATINGS

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

Collector-base voltage (open emitter) VeBso max. 20 V
Collector-emitter voltage (Vgg = 0) VCES max. 20 V
Collector-emitter voltage (open base)

Ic =10 mA (see Fig. 4) VceEo max. 12V
Emitter-base voltage (open collector) VEBO max. 5V
Collector current (d.c.) Ic max. 100 mA
Collector current (peak value) Iem max. 200 mA
Total power dissipation up to Tamp = 25 °C Piot max. 250 mW
Storage temperature Tstg —B5 to + 150 °C
Junction temperature T]- 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;Veg =10V IcBO < 100 nA

lg=0; VCB=10V;Tj=125oc IcrRO < 5 pA
Saturation voltages

Ic=10mA; Ig = 300 A VCEsat < 300 mV

VCEsat < 250 mV
Ic=1 A;lg= A
c=10mAilg=Tm VBEsat 700 t0 850 mV
VCEsat < 400 mV
Ic= A;lg = A
C=50mA;lg=5m VBEsat & 1200 mV
D.C. current gain

Ic=1mA;Veg=1V hre > 25

Ic=10mA;Veg=1V hgg 40 to 120

Ilc=50mA; V=1V hFE > 25
Transition frequency at f = 100 MHz

Ic =10 mA; Vgg = 10V fr Gl 400: Mtz

typ. 500 MHz

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

Collector capacitance at f= 1 MHz

BSV52

lE=1g=0;Veg=5V Ce < 4 pF
Emitter capacitance at f = 1 MHz
lc=1c=0;VEg=1V Ce < 45 pF
Switching times
Storage time Ic = Ig = —Igy = 10 mA tg < 13 ns
Turn on time when switched from
—~VBe=15Vtolc=10mA; Ig=3mA ton = 12 ns
Turn off time when switched from
lc=10mA; Ig=3mA
to cut-off with —Igp; = 1,56 mA toff < 18 ns
Lt t
ot P
+10v 4
+ SV — = mok
9043 100% .
0 | | time
A l‘ |
=4V -L—H
950.0, F
i Lt t
o vitagest |
QluF 4 [ .
Vi +10v ; [me
—1OV— — |
564 |
[ 100%4
7 |
+ 7Z09497 |
. ts 10%
7205539
Fig. 2 Test circuit and waveform storage time.
vi -
ok
|
|
|
‘ I )
time | time
X |
4
A }
- |
| s W%
| |
L ts te
time ' time

Fig. 3 Test circuit and waveforms turn on and turn off time.
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BSV52

Pulse generator: Oscilloscope:
Rise time tr < 1ns Input impedance R = 508
Pulse duration t > 300ns Rise time i < 1ns
Duty cycle & < 0,02
Source impedance Rg = 50 2
turn on time turn off time
ic | '8 | -'Bm | Vcc |R1:R2 |R3|Rq [~V | —VBE | Vi| VBB | —Vi
mA mA mA v k&2 Q22 v v \' A" \
10 3 1,5 3 3.3 50 |220| 3,0 1,5 15| 12,0 15

—IgMm is the reverse current that can flow during switching off. The indicated —lgpy is determined and

limited by the applied cut-off voltage and series resistance.

heg

80 7221246
60
11 ™
n"/

40
20

0

0.1 1 00

Ig (mA)

Fig. 4 Vg = 1 V; T = 25 9C; typical values.
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Silicon planar epitaxial transistors J ’ BSV52

_ 7210107 . 7210106
Typzlcul values -1 1g=400pA] H T p:cdl eﬁﬁes%A +
5°C | S EaE Pp—— Eauss Rnimmansazusausan

44

20} : SR EEEREEREN 200}t e mm———
g saas 7 BERERERAEESHAREES 1 E J HHH T
CHEHHA o CHH
(mAl n 1 EEERE 1 ] (mA}:i HEy Y AN AR 1 !
T H BS! 1300pA T 227 T T
e ! 1 — H T = i | I
HH e A e
15 frA ! : S0 e A T
. T 1 1 1 s T J—_T‘_
1 I i NN IR 11
Edsiaamsasnasaaan: 5o cetisasnanstne:
] A EREEE N LT 200pA AR —H anes
10 5= -ammma - 100 “‘:I!‘[_’L-,,_ ——— -
EaEE AT t EEENEEE H %——r—r‘—Hﬂ—: ﬁjj:_]_'_:_._.. P‘t:
1 "i’ Ti ] 1+ L:T .;L“ 11
BEi1 HEEE FE T
T T UA » | I 117
SH; — 50 e — ,
m 1 IERI __'.__:,__Lﬂ 4 T HHHHH r,____‘: - ISOOUA: ;
: —-{50uA = _ﬁf“‘}“ B
g55 L H200A asan 1 200uA
0 111 T I T ""ffﬁTH’f:—‘H‘:

0 05 Tvem 15 %0 5 10 VoeW) 15

Fig. 5 Fig. 6
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BSV52

. 7210100
{ FHtypical values ] T 5
i —HHHEHE =100MHz H -
800 T = 25°C . — |
*T } I I 1 1 t +—
(MHz)[ _[ I I T ‘
1T 1 ] -
. ‘ 11
600 " ! —— HHHH
1 j_ | T 1 ;
- =S SSE=m
> s e
0 - = INCA ==
e ~ SN T H
L I I [ T
- J = S
1 | \{«\ ! ___J:j
200 - 4 \}Z- Y] =+
] h T
1 1 T \ T -+
i ] i — ]
| T i A
0 : - — ———
1 10 100 Ic (mA) 1000
Fig. 7
7210101
06 I Htypical values 1] {
v, -|T=25°C | 1 |
CEsat : -
(v) C:ZO}’
! 18 m+
| g
| | -
04 | l /
[ ] 1 I J 4
| || | /
1 [ Br iV
- 1 | y
T~ l ] P
) ...+- i “ LY
e | 11 _ T & i
— e — AT 1
0.2 "'ﬂ.:-__._=_¢-_-‘ i '%
. | T
- 111 |
I T
I ! ]
110 , IR N
0 | [1TT1 Rl 1]
01 1 10 100 Ic (mA) 1000
Fig. 8
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Silicon planar epitaxial transistors

BSV52

15 7210097
’ typical values
Tj=25°C
VBEsat
(v)
Ic
1 To 0=
-
e
. e
05

%.1 1

06 72101041
' i_! typical values
|
Vorea IC 10
CEsat Is
(v)
T i
04
O]
102 -
. =5
d -
e . ]
| 1 mP\ =t
02 — = ——Plomh-:-;
= r‘.--IE‘ ——
oLL L1
=50 0 100 Tj (°C)
J
Fig. 10

10

Fig. 9

100 Ic(mA) 1000

15 72101051
) - typical values
— Ic
VBEsat -0
(v)
I i
Tvesc
55/90m 41
= S
TR Oma
SATTS
05
|
|
d !
=50 0 100 Tj (°C)
Fig. 11
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BSV52

10% _ 7210102.2 5 7210103
= typical values SHFEE ! f=IMHz[ [T E T 17
‘(ca? | Te=0 M Cc I ?'*ZI‘F’C EEEEE
NA) -+ S N !Ti[ EEE S (pF)t E=le® '
\ - | T11 L
10° it LA
=25 !,q'l'x T i
H - IBRK\S) 4 4 ]
{ IBRAVLS T
| [T1 | | A | | +
. [TTTT] | [ | \ I
10° L L ' ]
P a5 T
V.
L/ | 2R
f | ]. | T
10 — \ == typ
H : | ]
8 11 [ I E |
[ | | [ i 11 {
1Ll ARERAN! II [ ol L1 [ 1 i
0 50 100 Tj (°C) 150 0 10 Veg(V) 20
Fig. 12 Fig. 13
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BYD17 SERIES

CONTROLLED AVALANCHE RECTIFIER DIODES

Glass passivated rectifier diodes in hermetically sealed leadless SMID* envelopes and intended for

general purpose rectifier applications.

The device is capable of absorbing reverse transient energy.

QUICK REFERENCE DATA

Crest working voltage

Reverse avalanche breakdown voltage V(BR)R

Average forward current

Non-repetitive peak forward current

Non-repetitive peak reverse power
dissipation

Junction temperature

BYDI7ZD | G | J | K | M

VRwM  max. 200 | 400 | 600 | 800 | 1000 V

> 225 | 450 | 650 | 900 [ 1100 V

& 1600 | 1600 | 1600 | 1600 | 1600 V
IE(AV) max. 15 A
IESMm max. 20 A
PRrsm max. 0,4 kW
Tj max. 175 oc

MECHANICAL DATA
Fig. 1 SOD-87.

* Surface-mounted implosion diode.

-——— 35402 —>

—~| =03

1,9
Pbi= +0,1

Dimensions in mm

7Z93596.1

April 1991
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BYD17 SERIES

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
BYD17D | G ] J j K | M

Crest working reverse voltage VRWM  max. 200 | 400 ‘ 600 | 800 | 1000 V
Continuous reverse voltage VR max. 200 | 400 | 600 | 800 | 1000 V
Average forward current (averaged

over any 20 ms period)

Tip =105 C; IF(av) max. 1,5 A

Tamb = 65 9C; p.c. board mounting lF(av) max, 0,6 A
Repetitive peak forward current

Ttp=550C;f=50Hz;a=3;

(inclusive derating for Tj max

at VRrm = 1000 V) IFRM max. 55 A
Non-repetitive peak forward current

t =10 ms, half-sinewave,

Ti = Tjmax prior to surge;

VR = VRWMmax lFsSm max. 20 A

Non-repetitive peak reverse power

dissipation; t = 20 us (half-sinewave);

Tj = Tj max prior to surge PRsM max. 04 kW
Non-repetitive peak reverse avalanche

energy; IR =0,34 A; Ti = Tj max

prior to surge; with inductive load

switched off ERrsm max. 7 mJ
Storage temperature Tstg —65to+ 175 oc
Junction temperature T; max. 175 oc

THERMAL RESISTANCE
Influence of mounting method
1. Thermal resistance from junction to
tie-point Rthjtp = 30 K/W
2. Thermal resistance from junction to

ambient; device mounted on an 1,5 mm
thick epoxy-glass p.c. board;

Cu-thickness > 40 um (see Fig. 2) Rth j-a = 150 K/W
-— 50 —»
45
|17
— 50
4
025
-—”-v— 1,25 7296389

Fig. 2 Mounted on a p.c. board.
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Controlled avalanche rectifier diodes BYD17 SERIES

CHARACTERISTICS
Tj=25 OC unless otherwise specified

BYD17D‘GiJ|K‘[M
Forward voltage* |
Ig=1 A;Tj:Ti max VE < 093 093|093 | 093 | 093 Vv
IE=1A VE < 106 105|105| 105 | 1,06 V
Reverse avalanche breakdown voltage -~ 225 | 450 | 650 | 900 | 1100 v
Ig =03 mA VBRIR < 1600 | 1600 | 1600 | 1600 | 1600 Vv
Reverse current
VR = VRWMmax IR < 1 HA
VR = VRWMmax: Tj = 165 °C IR < 100 HA
|
Diode capacitance
Vr=0;f=1MHz Cyq typ. 21 pF
3 7292750
| 1
Ig /
(A) ‘/
=175/
2 —1
!
,’ /25"(:
/|
1 ,I
¥
/)
A/
e
0 =]
0 04 08 1,2 Ve (V) 16

Fig. 3 Maximum forward voltage.

* Measured under pulse conditions to avoid excessive dissipation.
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BYD17 SERIES

IF(av) (A)

Fig. 4 Maximum values steady power dissipation (forward plus
leakage current) as a function of the average (a) forward current.

a=IF(RMS)/IF(AV): VR = VRWMmax.

7224268

08 —F——— SN ALA o2 i
IF(AV) |
o —
|

0.6t —

? SUNS U— |

0.4}

0.2 | N —
ol 1 1 L]
o 40 80 120 160 200

Tamb (°C)

Fig. 5 Maximum average forward current as a function of
temperature; the curves include losses due to reverse leakage.

VR = VRWMmax, § = 0.5;a= 1.57,

= ambient temperature and device mounted as shown
in Fig. 2.
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Controlled avalanche rectifier diodes

BYD17 SERIES

7Z242687

3{ "
IFiav) L—L
(A) . \

|
T
|

e d =

40 80 120 160 200
Typ (°C)

Fig. 6 Maximum average forward current as a function of temperature;
the curves include losses due to reverse leakage.
VR=VRWMmax. 8 = 0.5;a= 1.57.

= tie-point temperature and device mounted as shown in Fig. 2.

200 —— — — 7292753
L | | 11
| e
Ti [— 1 ‘
(%cy || | )1}
1ou|&J | | 1
L] | I
| I
} I | | [
‘ | |0 6| 4] |x ™ |
i | |
—
o l 1 1l
0 400 800 .y 1200

Fig. 7 Maximum permissible junction temperature as a function of
reverse voltage;

=VR; ———=VRwM, 6 =0.5.
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BYD17 SERIES

Fig. 8 Maximum values reverse current as a function
of junction temperature; VR = VRWMmanx-

| ‘ I| | | \‘|I|

1] \‘ | |
|

H a4

=
TS [T

0 A W B
T T T
| s 1L
'\‘ | ‘ \'*L;\lu

N
 J D 5 0 W
2 3
1 10 102 vy 10

Fig. 9 Capacitance as a function of reverse voltage;
=1 MHz; Tj = 25 oC; typical values.
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Controlled avalanche rectifier diodes BYD17 SERIES

1292756
—

' ] - | | | 1] 7277559
| mERRLY | - PR‘ -~ PRsm
o | L1 I I U
10 102 103 0 ) ime
tpiusl a1yl

Fig. 10 Maximum permissible non-repetitive peak reverse power
dissipation in the avalanche region; Tj = Tjmax.
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BYD37D; G; J; K; M

AVALANCHE FAST SOFT-RECOVERY RECTIFIER DIODES

Glass passivated rectifier diodes in hermetically sealed leadless SMID* envelopes. They are intended
for television and industrial applications, such as switched-mode power supplies, scan rectifiers in
TV receivers and also for use in inverter and converter applications. The devices feature non-snap-off
(soft-recovery) switching characteristics and are capable of absorbing reverse transient energy

(e.g. during flashover in a picture tube).

QUICK REFERENCE DATA

BYD37D G J K M

Repetitive peak reverse voltage VRRM max. 200 400 600 800 1000 V
Continuous reverse voltage VR max. 200 400 600 800 1000 V
Average forward current lF(ay)  max. 1.5 1.5 A
Non-repetitive peak forward current IFSMm max. 20 20 A
Non-repetitive peak reverse energy ERsm max. 10 7 mJ
Reverse recovery time ter < 250 300 ns
MECHANICAL DATA Dimensions in mm

-—— g hE 02 =

— |.._ 0'3

r 7293596.1

aD1= :"_;3.1

Fig. 1 SOD-87.

* Implosion Diode
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BYD37D: G; J; K: M

RATINGS

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

Repetitive peak reverse voltage VRRM
Continuous reverse voltage VR
Average forward current square wave;

§=05

Tip=105°C IF(AV)

Tamb = 65 °C; PCB mounting IF(AV)
Repetitive peak forward current
Non-repetitive peak forward current

t = 10 ms, half-sinewave;

Tj = ijax prior to surge;

VR = VRRMmax IFsMm
Non-repetitive peak reverse avalanche

energy; |g = 400 mA; Tj = ijax-

prior to surge; with inductive load

switched off Egsm
Storage temperature range Tstg
Junction temperature Tj

THERMAL RESISTANCE
Influence of mounting method

1. Thermal resistance from junction

to tie-point Rth i-tp
2. Thermal resistance from junction

to ambient; device mounted on an

1.5 mm thick epoxy-glass printed

circuit board;

Cu-thickness = 40 um; Fig. 2 Rth j-a

max.

max.

max.
max.

max.

max.

max.

BYD37D G J K M

200 400 600 800 1000 V
200 400 600 800 1000 V

1.5 1.5
0.6 0.6

12 12

20 20

10 7
—651t0+ 175
175

30

150

mJ
oC
oc

K/w

K/W

|“—; 50 ——»

45

[ I

g — 50
”_+
025

--”-— 1,25 7296389

Fig. 2 Mounted on a PCB.
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Avalanche fast soft-recovery rectifier diodes BYD37D; G, J, KM

CHARACTERISTICS
Ti=25 OC unless otherwise specified

BYD37D G J K M

Forward voltage *

IE=1A VE < 1.3 1.3 .13 13V
'F=1A1Ti:ijax VE < 1.1 1.1 13 11V
Reverse avalanche breakdown voltage
IR=0.1mA V(BRIR > 300 500 700 900 1100 V
Reverse current
VR = VRRMmax IR < 1 1 HA
VR = VRRMmax: Tj = 165 °C IR & 100 100 HA
Reverse recovery when switched from
IF=1Ato VR <30V with
—dlg/dt =20 A/us
recovery charge Qg < 250 400 nC
recovery time tyr < 250 300 ns
Maximum slope of reverse recovery
current when switched from
IF=1Ato VR =30V with
—dIg/dt=1 Alus idig/dt] < 6 5 Alus
7292743
3 T
1 HI
IF :
(A) g
, i/
v ]
/ |fTi=25%
wsoc) J
, AL
7
i J A
! a4 il
0 T = ,4-‘7 I
o 1 VE (V) 2

Fig. 3 Maximum forward voltage.

* Measured under pulse conditions to avoid excessive dissipation.
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YDS?D;G;J;K;NZJLh

1292744

—

s S W W S S -
a=3 25 2 157

0 04 08 1.2 1.6
IF(av) (A)

7724267

3 —_— N

0 40 B8O 120 160 200
Tip (°C)

7224268

gtb—i__ 1 S W — —
0 40 B8O 120 160 200
Tﬂmb'ac}

Fig. 4 Maximum values steady state power
dissipation (forward plus leakage current) excluding
switching losses as a function of the forward current.
The graph is for switched-mode application.

a=IF(RMS)/IF(AV): VR = VRRMmax-

Fig. 5 Maximum average forward current as a
function of temperature; the curve includes losses
due to reverse leakage.

The graph is for switched-mode application.

VR = VRHMmax, 5= 05, a= 142,

— = tie-point temperature.

Fig. 6 Maximum average forward current as a

function of temperature; the curve includes losses

due to reverse leakage.

The graph is for switched-mode application.

VR = VRRMmax- & = 0.5; a= 1.42.

—— = ambient temperature and device mounted
as shown in Fig. 2.
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Avalanche fast soft-recovery rectifier diodes

BYD37D; G; J: K: M

7292746

1]

|
200
60— | 7292753
HER |
__..:—..__, ______JI |
Ti |
°c) ! |
100 {
‘ |
|
l G J K M
| |
—_— =/ B
Gl
0 400 80O VR (V) 1200
2 7292747.1
10
Cq
(pF)
10\
D:G:J
-
0
AR
KM T
3 N g
\\ ™~
™
1 [T
3
1 10 10 Vg (V) 10

Fig. 7 Maximum values reverse current as a
function of junction temperature.

VR = VRRMmax-

Fig. 8 Maximum permissible junction temperature
as a function of reverse voltage.
——=VR; ———=VRRM: § = 0.5.

Fig. 9 Capacitance as a function of reverse voltage.
f=1MHz; T;=25 OC; typical values.
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DEVELOPMENT DATA

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

EPITAXIAL AVALANCHE DIODES

BYD77 SERIES

Rectifier diodes in hermetically sealed leadless SMID*-envelopes. They feature low forward voltage
drop, very fast recovery, very low stored charge, non-snap-off switching characteristics and are capable
of absorbing reverse transient energy (e.g. during flashover in a picture tube). These properties make
the diodes very suitable for use in switched-mode power supplies and in general high-frequency
circuits, where low conduction and switching losses are essential.

QUICK REFERENCE DATA

Repetitive peak reverse voltage VRRM
Continuous reverse voltage VR
Average forward current IE(AV)

Non-repetitive peak forward
current lFsm

Non-repetitive peak reverse energy Eggm
Reverse recovery time trr

1% Ip

BYD77A E F G

max. 50 | 100 ) 150 | 200 | 250 | 300 | 400 V
max. 50 | 100 | 150 | 200 | 250 | 300 | 400 V
max. 2 2 2 | 2185|185 (185 A
max. 25 25| 25| 26| 26| 25| 25 A
max. 20 20 20| 20| 20| 20| 20 mJ
< 25 25| 26| 25| 50| 50| 50 ns

MECHANICAL DATA
Fig. 1 SOD-87.

* Surface-mounted implosion diode.

T £0.1

72935961

Dimensions in mm
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BYD77 SERIES

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
BYD77A B | C | D E F G
Repetitive peak reverse voltage VRRM max. 50 100 | 150 | 200 | 250 | 300 | 400 V
Continuous reverse voltage VR max. 50 | 100 ! 150 ‘ 200 | 250 | 300 | 400 V
Average forward current | |
square wave; d = 0,5
T1p= 105 °C IF(Av) max. 2 2 2 211851185185 A
Tamb = 60°C; p.c.b. mounting If(ay) max. 085 (085|085|085| 08| 08| 08 A
Repetitive peak forward current IERM max. 15 15 15 15 13 13 13 A
Non-repetitive peak forward current
(t = 10 ms; half sine-wave)
Tj = Tj max prior to surge; with
reapplied VRrm IFsm max. 25 A
Non-repetitive peak reverse avalanche
energy; with inductive load
switched off:
Ir =600mAatTj=25°C
prior to surge ERsm max. 20 mJ
Ir = 400 mA at Tj =Tj max
prior to surge ERsm  max. 10 mJ
Storage temperature Tstg —65to + 175 oC
Junction temperature Ti max. 175 oc
THERMAL RESISTANCE
Influence of mounting method
1. Thermal resistance from junction
to tie-point Rthjtp = 30 K/W
2. Thermal resistance from junction
to ambient when mounted on a
1,5 mm thick epoxy-glass printed-
circuit board; Cu-thickness
> 40 um; Fig 2. Rthj-a 150 K/W
| 50
!
45 '
! l -4 50
i
025
-|I+1 25 7296389

Fig 2. Mounted on a printed-circuit board.

1122
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Epitaxial avalanche diodes

BYD77 SERIES

DEVELOPMENT DATA

CHARACTERISTICS

Ti = 25 OC unless otherwise specified

Reverse avalanche breakdown

voltage
Igr =0,1mA (BRIR
Forward voltage*
|F=1A-'Tj:ijax VE
lgF=1A VE
Reverse current
VR = VRRMmax IR
VR = VRRMmax: Tj = 165 oc IR
Reverse recovery time when switched
fromlp=05Atolg=1A;
measured at IR = 0,25 A trr
7234647
IE 11
(A)
]
I
L b
\ \
__’_ﬂl
| |
16
VgV
Fig. 3 BYD77A;B;C:D.
Maximum forward voltage.
:25°C;———Tj= 175 °C.

BYDJ7A. | B| C | D | E F | G
] |
> 55‘ 11{:1i 165| 220 | 275 | 330 | 440 V
< um‘om‘om 0,74 083‘083!0.83\/
< 095\095 095l0,951105w10.>\1,05v
| f
l .
< 11 1 1 1| 1 1 uwA
< 100 | 100| 100 | 100 100}100 100 uA
[
< 2| 25| 25| 25‘ 50| 50| 50 ns

7Z94648

T
e T
a1 I I |
|
L |
= -
[ ] L/
| —
‘—fT )
— —L;il 4
I
ol 1 L~ 1 || l
0 04 0.8 1,2 16
Vg (V)
Fig.4 BYD77E;F;G.
Maximum forward voltage.
—Tj= 250C; ——-Tj= 175 ©C.

* Measured under pulse conditions to avoid excessive dissipation.
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BZD27 SERIES

REGULATOR DIODES

Diodes in hermetically sealed leadless SMID* glass envelopes.

They are intended for use as voltage regulator and transient suppressor diodes in medium power
regulation and transient suppression circuits.

The series consists of BZD27-C7V5 to BZD27-C510 in the normalized E24 range.

QUICK REFERENCE DATA

voltage transient
regulator suppressor
Working voltage range Vz nom. 7.5to 270 I vV
Stand-off voltage VR 6.2t0430 V
Total power dissipation Piot max. 2.3 W
Non-repetitive peak reverse power dissipation
Tj=259C; tp = 100 us PrRsm  max. 300 w
MECHANICAL DATA Dimensions in mm

7293596.1

t

@gD1=

19
01

Fig. 1 SOD-87.

* Surface mounted implosion diode.
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BZD27 SERIES

RATINGS

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

Total power dissipation
Ttp=105 oC
Tamb = 55 °C; PCB mounting (Fig. 2)
Non-repetitive peak reverse power dissipation
tp = 100 us, square pulse;
Tj=250C {prior to surge) waveforms

waveform 10/1000 exponential pulse (Fig. 3);

Tj=250C (prior to surge)
Storage temperature
Junction temperature

THERMAL RESISTANCE
Influence of mounting method
1. Thermal resistance from junction to tie-point

2. Thermal resistance from junction to ambient
when mounted on a 1.5 mm thick epoxy
glass PCB;

Cu-thickness = 40 um; Fig. 2.

l - 50
T
|, !
— 50
[}
H 025 |
L1 .
»lle 125 7296389

Fig. 2 Mounted on a printed-circuit board.

CHARACTERISTICS
Tj = 25 OC unless otherwise specified

Forward voltage
IF=02A

lasm
(%)
90

50

Ptot max. 2.3
Ptot max. 0.8
Prsm max. 300
PRsm max. 150
Tstg —65to+175
Ti max. 175
Rthj-tp = 30
[Rp—— [ o
rTT | 10us 10005
|
- I-,A-.I
-— R 7222455

==

oC
oC

K/W

Fig. 3 Current pulse in accordance with
IEC 60-2, Section 6.

VF

1.2

1126
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Regulator diodes JL BZD27 SERIES

temperature | test reverse reverse working voltage differential
coefficient Sz current current @ voltage Vz resistance
| 1z ‘ rdiff
%/K I mA | uA \% ‘ \ Q

min. max. I | max ‘ min. nom. max. | typ. max.
C7Vv5 0 0.07 100 I 50 3 7.0 7.5 7.9 1 2
c8v2 0.03 0.08 100 10 3 7.7 8.2 8.7 1 2
Ccav1 0.03 0.08 50 ‘ 10 5 8.5 9.1 9.6 2 4
c10 0.05 0.09 ‘ 50 7 7.5 9.4 10.0 10.6 2 4
ciu 0.05 0.10 50 3 8.2 10.4 11.0 11.6 4 7
ci12 0.05 0.10 50 2 9.1 11.4 12.0 12.7 4 7
Cc13 0.05 0.10 50 ) 10 124 13.0 14.1 5 10
C15 0.05 0.10 | 50 1 11 13.8 15.0 15.6 5 10
C16 0.06 0.11 25 1 12 15.3 16.0 171 6 15
ci8 0.06 0.11 ‘ 25 i 1 13 16.8 18.0 19.1 6 15
Cc20 | 0.06 011 | 25 1 15 18.8 20.0 212 | 6 15
Cc22 ‘ 0.06 0.11 ! 25 1 16 20.8 22.0 233 6 15
Cc24 0.06 0.1 25 1 18 228 24.0 25.6 7 15
c27 | 006 011 | 25 1 20 251 270 289 | 7 15
C30 0.06 0.11 25 1 22 28 30 32 ‘ 8 15
c33 oo o1 | 25 1 2 31 33 35 g8 15
C36 | 0.06 0.11 ‘ 10 1 27 34 36 38 21 40
C39 0.06 0.11 10 1 30 37 39 41 21 40
C43 ‘ 0.07 0.12 10 1 33 40 43 46 24 45
C47 0.07 0.12 10 1 36 44 47 50 24 45
C51 0.07 0.12 10 1 39 48 51 54 25 60
C56 0.07 0.12 10 1 43 52 56 60 25 60
Cc62 0.08 0.13 10 1 47 58 62 66 25 80
Cce8 0.08 0.13 10 1 51 64 68 72 25 80
C75 0.08 0.13 ‘ 10 1 56 70 75 79 30 100
ca2 0.08 0.13 10 1 62 77 82 87 30 100
cor1 |o0oa 013 | s 1 68 85 o1 9% | 60 200
C100 | 0.09 0.13 \ 5 1 75 94 100 106 60 200
c110 0.09 0.13 5 1 82 104 110 116 80 250
Cc120 » 0.09 0.13 5 1 9 114 120 127 80 250
C130 0.09 0.13 5 1 100 124 130 141 110 300
C150 0.09 0.13 5 1 110 138 150 156 130 300
C160 0.09 0.13 5 1 120 153 160 171 150 350
C180 0.09 0.13 5 1 130 168 180 191 180 400
C200 0.09 0.13 5 1 150 188 200 212 200 500
C220 0.09 0.13 2 1 160 208 220 233 350 750
C240 0.09 0.13 2 1 180 228 240 256 400 850
C270 0.09 0.13 2 1 200 251 270 289 450 1000
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BZD27 SERIES J k

CHARACTERISTICS when used as transient suppressor diodes; Tj= 25 9C

BZD27 clamping voltage non-repetitive | reverse current at recommended
(10/1000 pulse) at peak reverse ‘ stand-off voltage
V(CLIR ‘ IRSM IR VR
\' | A uA A
| max. max.

c7V5 1.3 , 13.3 1500 6.2
c8v2 | 12.3 ' 12.2 ‘ 1200 6.8
cov1 13.3 1.3 100 7.5
C10 | 14.8 10.1 ! 20 8.2
c11 _ 15.7 9.6 5 9.1
c12 , 17.0 8.8 5 10
c13 \ 18.9 7.9 5 1
c15 209 ‘ 7.2 5 12
C16 22.9 \ 6.6 5 13
c18 ‘ 25.6 | 5.9 | 5 15
c20 28.4 5.3 5 16
c22 ‘ 31.0 4.8 | 5 18
c24 ‘ 338 ‘ 4.4 | 5 20
c27 ‘ 38.1 ‘ 39 5 22
30 | 42.2 | 38 \ 5 24
c33 | 46.2 | 3.2 5 27
C36 J 50.1 | 3.0 5 30
c39 | 54.1 ! 2.8 5 33
c43 ‘ 60.7 25 5 36
ca7 65.5 | 2.3 5 39
C51 ‘ 70.8 2.1 5 43
C56 ‘ 78.6 1.9 5 47
C62 ‘ 86.5 1.7 5 51
C68 w 94.4 1.6 5 56
c75 | 103.5 1.5 5 62
c82 ‘ 114.0 1.3 5 68
co1 | 126 1.2 5 75
C100 | 139 | 1.1 - 5 82
C110 | 152 1.0 ' 5 91
c120 ‘ 167 0.90 5 100
C130 { 185 0.81 s 110
C150 204 0.73 5 120
C160 l 224 0.67 | 5 130
c180 249 0.60 | 5 150
€200 276 0.54 5 160
€220 : 305 _ 0.50 5 180
C240 _‘ 336 ' 0.45 ; 5 200
C270 380 , 0.40 - 5 220
€300 419 - 0.36 I 5 240
€330 | 459 | 0.33 | 5 270
€360 | 498 i 0.30 5 300
€390 537 0.28 ‘ 5 330
C430 ‘ 603 0.25 5 360
c470 ‘ 655 0.23 | 5 390
c510 707 ‘ 0.21 . 5 430
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Regulator diodes BZD27 SERIES

3 r 7224325 2 ( [ 71297281
P ‘ '
" puEEE |
o X (A) [, A;‘_;_ |L
| \ | |
|
- N HH-
1
o | — - |
| T~
I ~o
L L] [TTsE : EREEN
0 80 120 160 00
40 . [°c12 0 1 VE(V) 2
Fig. 4 Maximum total power dissipation as Fig. 5 Forward voltage; Tj= 256 °C;
a functicn of temperature. typical values.

= tie-point temperature
— — — = ambient temperature and device
mounted ans shown in Fig. 2.

7297283.1
108 e = 3
1 1
PRsM jjr :
(W) I |
BRI -
108
— ! :
1 ‘ ;
N ‘
102
: N
} NG
T ' [
| T
_[ [ | \‘ \ T
10 L— i 1l i
102 107! 1 ty (ms) 10

Fig. 6 Maximum non-repetitive peak reverse power dissipation
(square pulse); Tj= 25 OC prior to surge.
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BZV49 SERIES

SILICON PLANAR VOLTAGE REGULATOR DIODES

Silicon planar voltage regulator diodes, in a SOT-89 plastic envelope, intended for stabilization applica-
tions in thick and thin-film circuits.

The series covers the normalized range of nominal working voltages from 2,4 V to 75 V with a tolerance
of + 5% (international standard E24 range).

QUICK REFERENCE DATA

Working voltage range Vz nom. 24t075V
Working voltage tolerance (E24 range) 5 %
Total power dissipation up t0 Tamp =25 °C Ptot max. 1w
Junction temperature Ti max. 150 ©C
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-89 8]
1,6 _
11— 1.&‘ b\
Y
| —
| T
| 1‘ 2
1 20 625
I l 3,75
I
v 7283028
3
J
- 14—
044 72692306
0,37
Making code BOTTOM VIEW
BZV49- C2V4 = 2Y4 C5V1=5Y1 c12=12Y C33 =33Y
C2v7 =2Y7 C5V6 =5Y6 C13=13Y C36 = 36Y
C3v0=3Y0 C6V2=6Y2 C15=15Y C39 =39Y
c3v3=13Y3 C6vV8=6Y8 C16 = 16Y C43 = 43Y
C3v6 = 3Y6 C7Vvh=7Y5 Cc18 = 18Y Ca7 =47Y
C3v9=3Y9 c8v2=8Y2 C20 = 20Y C51=51Y
C4v3 =4Y3 Cav1=9Y1 C22 =22Y C56 = 56Y
C4Vv7 = 4Y7 c10 =10Y C24 = 24Y C62 = 62Y
c11 =1y C27 =27Y C68 = 68Y
C30 = 30Y C75=75Y
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BZV49 SERIES

RATINGS

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

Repetitive peak forward current

Average forward current
(averaged over any 20 ms period)

Working current (d.c.)

Total power dissipation *
up to Tamp =25 °C

Non-repetitive peak reverse power dissipation *
Tj=269C; tp = 100 us

Storage temperature

Junction temperature

THERMAL RESISTANCE
From junction to collector tab

From junction to ambient in free air *

CHARACTERISTICS

Tj =25 0C
Forward voltage
Ig =50 mA
Reverse current
BZVv49- C2Vv4 VR=1V
Cc2v7 VR=1V
C3vo VR=1V
C3v3 VR=1V
C3vé VR=1V
c3v9 VR=1V
cav3 VR=1V
cav7 VR=2V
cs5V1 VR=2V
C5V6 VR=2V
c6V2 VR=4V
Cevs VR=4V
C7V5 VR=5V
c8v2 VR=5V
cav1 VR=6V
c10 VR=7V

Cl11t0C13 VR=8V
C15t0C75 VR =0,7 Vznom

IFRM

IF(av)
Iz

Piot

Pzsm
Tstg

Tj

Rth j-tab
Rthia

max., 250

max. 250

mA

mA

limited by Ptgt max

max. 1

max. 40
—65 to +150
max. 150

= 125

A
o

ANAAN
- N
SR =R=

ANAANAN
“NW =2 NWWwWw owm

~
=]
o

500
200
100

50

ANN AAANANNA

* Device mounted on a ceramic substrate: area = 2,5 cm?; thickness = 0,7 mm.

W

w
oC
oc

K/w
K/W
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Silicon planar voltage regulator diodes

Tj=25°C

E24 logarithmic range (tolerance * 5%)

BZV"J'Q-.“| waorking voltage

ca2va
ca2v7
Cc3vo
C3v3
C3Vv6

c3ve
Ccav3
cav7
C5Vv1
C5V6

Cev2
c6vs
C7Vb
csvz2
covi

Cci10
c1n
C12
C13
C15

C16
c18
Cc20
C22
c24

Cc27
C30
C33
C36
Cc39

C43
ca7
Ch1
C56
Cc62

ces
C75

Vz (V)

at thest =5 mA

min.,

2,2
25
28
3.1
34

3,7
40
4.4
48
5,2
5,8
6,4
7.0
7.7
85
9.4
10,4
11.4
12,4
138
15,3
16,8
188
208
228

max.

26
29
3,2
35
38
4,1
46
5,0
5,4
6,0
6.6
7,2
7.9
8,7
96
10,6
11,6
12,7
14,1
15,6
17.1
19,1
21,2
23,3
25,6

at IZtest =2mA

25,1
28,0
310
340
37,0
40,0
44,0
48,0
52,0
58,0
64,0
70,0

289
320
35,0
38,0
41,0

46,0
50,0
54,0
60,0
66,0

72,0
79,0

differential
resistance
rdiff (€2)
at thest =5 mA
typ. max.
70 100
75 100
80 95
85 95
85 90
85 90
80 90
50 80
40 60
15 40
6 10
6 15
6 15
6 15
6 15
8 20
10 20
10 25
10 30
10 30
10 40
10 45
15 55
20 55
25 70

at Iziest = 2 MA

25 80
30 80
35 80
35 90
40 130
45 150
50 170
60 180
70 200
80 215
90 240
95 255

temperature coefficient

Sz (mV/K]
at Iztest =5 mA

min. typ.
-3,5 -1,6
-3.5 -2,0
-35 =21
-35 -24
-35 -2,4
-35 —-25
-35 -25
-35 -14
2,7 -0,8
-2,0 1,2
04 23
1,2 30
25 4,0
3.2 46
38 55
4,5 6,4
54 7,4
6,0 8,4
7,0 9,4
9,2 11,4
104 12,4
12,4 14,4
144 16,4
16,4 184
18,4 20,4

at I z¢est = 2 MA

214
244
27,4
30,4
33,4
376
42,0
46,6
52,2
58,8
65,6
734

234
26,6
29,7
33,0
36,4
41,2
46,1
51,0
57,0
64,4
71,7
80,2

max.

253
29 4
33.4
37,4
412
46,6
51,8
57,2
63,8
716
79,8
88,6

BZV49 SERIES

Cq(pF); f=1MHz

diode capacitance

vgp=0
typ. max.
375 450
350 450
350 450
325 450
300 450
300 450
275 450
130 180
110 160
95 140
90 130
85 110
80 100
75 95
70 90
70 920
65 85
65 85
60 80
55 75
52 75
47 70
36 60
34 60
33 55
30 50
27 50
25 45
23 45
21 45
21 40
19 40
19 40
18 40
17 35
17 35
16,5 35
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BZV49 SERIES

Silicon planar voltage regulator diodes
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Fig. 4 Dynamic characteristics; typical values; Ti =250C,
90 vz (V) 70 50 30,
EEEEEEREEN) T 0T
; n11] I
L / / [
HEN / |
L I - [. l l |
| | JINfIEN NN AR
| 1] RIANIANEIN |
e e e 1
| STTIE T §F X A e ‘Slh’ T .,
' . I I 1 I
| / I | '/ 11 |
/ | [ |
[ / | I

l 7 L l (mA)

|
|

—

typical values , T;j=25°C

dynamic characteristics

y i _[ A l00
72612172

Fig. 5 Dynamic characteristics; typical values at Ti =250C.
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BZV49 SERIES

Model for calculating the static working voltage (VZ stat)-

This model can be derived from Vz g1ar = VZ dyn + AVz of which Vz gyn is given in the preceding
tables and can be derived from the typical dynamic characteristic curves (Figs 2, 3, 4 and 5)
AVz = AT x Sz. For Sz see tables and graphs Sz versus T}.

AT =Pyt X Rthj-a = 12 X VZ dyn X Rth j-a-
Following AVz = 17 x V7 dyn X Rth j-a X Sz and the model will be:

VZ stat = VZ dyn* 12 X VZ dyn X Rth j-a X SZ

Calculating example
BZV49-C24 mounted on a ceramic substrate of 7x 5 x 0,6 mm; at Iz =7 mA.

V7 gtat = 24 + ( 7 & 24 x 145 x 20,3)
1000 1000
=24+04=244V.
1.5 - —— e 71288?6; 72592291
] ! T A max. permissible non-repetitive
— 1 1 e peak reverse power dissipation
B =T+ttt ++t+ T+ versus duration
tot 111 T T T
- ! +H Jﬁl&qH_L [ TTI]
(W) = A._ki : ; ] | - PZSM | TT‘:
! !
1 SESEESEEEEEEE A R R
| | | I ] | | | l
[ \ T 2 ‘
1.0 H NSNS 102 ——t—+h .
[ | | T i
1] ! | l I l: | i T
] T e W B
| | | |
| | ) Il
! i \ r | | I | ‘ I W
i i ! ‘k T_ZSOC | | |
1 m i~ ..
is T ] | 1 1_'3 ; \:“]h\(\;irior to surge) I‘
: - - : t 1 ‘ == : I
1 HNTHHHH —— S OsH
T 17 . . L 111150 C\S 1
t ] ERE + — 11 Tlprior to surgel
ENEEEE NI 11 ‘ RS = oy
I I | 0= P+ 2 1L : ] 1 ;
u ']_‘r[ | J‘ —‘r% [ [ f]]] | I
EEERREEmmmERE BRI
o LTI 1 lJﬁhJ JI!I‘II
0 100 T,..(°) 200 107 1 duration(ms) 10
Fig. 6 Power derating curve. Fig. 7.
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Silicon planar voltage regulator diodes

BZV49 SERIES

300 ' 7259230.1 ‘ TS
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BZV49 SERIES
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L] | Provmax | = =
[ | ‘
T T NI A N2 =
17 (die.) = 5mA PN | %
~—+ = S | o i |
0T ] 102 ==
‘ | | i ‘r ,B' ¥ —
T T T FN - 15 (dc)=5mA T
1 5 I A 0 1 o I I ‘
S==ss== A A ]
o [ [TT]TTT]
I . [ ] ]| H j } T
A | N - L T ] 1
] [ T BEE | ]
asunauszannunnunn == |
BEsSmw=n 0 O Ll |
PEl=====SSSs==s==SSSSSC JERIIEEEENE l
1 3 5
Vz (V) 0 10 20 Vy (V) 30
Fig. 11 Typical change of working voltage; Fig. 12 Typical change of working voltage;
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Fig. 13 Typical change of working voltage.
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Silicon planar voltage regulator diodes J L BZV49 SERIES

72779731
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Fig. 14 Typical values; Ti =250C;f=1kHz.
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I ‘ BZV55 SERIES

VOLTAGE REGULATOR DIODES FOR SURFACE MOUNTING

Silicon planar diodes designed for use as low-voltage stabilizers or voltage references. They are
available in the international standardized E24 (+ 5%) range, and also in tolerance ranges of 2% and 3%.
The series consists of 37 types with nominal working voltages ranging from 2,4 V to 75 V.

The SM diode is a leadless diode in a hermetically sealed glass SOD-80 envelope with tin plated metal
discs at each end. It is suitable for “"automatic placement’ and as such it can withstand immersion
soldering.

The diodes are delivered in “"super 8" tape.

QUICK REFERENCE DATA

Working voltage range Vz nom.24t075 V
Total power dissipation up to
flange temperature of 50 C Piot max. 500 mW
Non-repetitive peak reverse power dissipation Pzsm max. 30w
Junction temperature Tj max. 200 °C
Thermal resistance from junction to tie-point Rthjtp = 0,30 K/mW
MECHANICAL DATA Dimensions in mm
Fig. 1 SOD-BO.
1 !
Dq=
1601

<« 35302 —
72910841

The BZV55 cathode is indicated by a yellow band.
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BZV55 SERIES

RATINGS
Limiting values in accordance with the Absolute Maximum System (1EC 134).

Average forward current (averaged

over any 20 ms period) IF(ayv) max. 250 mA
Repetitive peak forward current lFRM max. 250 mA
Total power dissipation

up to Tfiange = 50 oC Piot max. 500 mW

up to Tymp = 50 ©C and mounted on a ceramic

substrate of 10 mm x 10 mm x 0,6 mm Piot max. 400 mWw
Non-repetitive peak reverse power dissipation

t=100 us; Tj = 150 °C Pzsm max. 30w
Storage temperature Tstg —65 to +200 ©OC
Junction temperature T max. 200 °C

THERMAL RESISTANCE

From junction to tie-point (flanges) Rthjtp = 0,30 K/mW
From junction to ambient when mounted on a ceramic
substrate of 10 mm x 10 mm x 0,6 mm Rthja = 0,38 K/mW
CHARACTERISTICS
Ti=25 OC unless otherwise specified
Forward voltage
lg=10mA Vg < 09 V
Reverse current
BZV55-.2V4 VR=1V IR < 50 pA
2V7 V=1V IR < 20 pA
.3V0 VR=1V IR < 10 uA
3Vv3 Vp=1V Ig < 5 uA
.3V6 Vgp=1V IR < 5 pA
.3V8 VR=1V IR < 3 uA
A4AV3 VR=1V IR < 3 uA
A4AV7 VR=2V IR < 3 upA
5V1 Vp=2V IR C% 2 uA
.5V6 VR=2V IR < 1 uA
6v2 VR=4V IR < 3 uA
.6V8 VR=4V IR < 2 uA
.7V5 VR=5V IR < 1 uA
.8V2 Vp=5V IR < 700 nA
OV VR=6V IR < 500 nA
.10 VR=7V IR < 200 nA
.11 10 .13 VR=8V Ig < 100 nA
1510 .75 VR=0,7 Vznhom Ir < 50 nA
.= C for E24 (= 5%) tolerance
.=B for 2%
.= F for £ 3%.
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Voltage regulator diodes for surface mounting

BZVS55 SERIES

+ 2% tolerance range

BZV55B working voltage differential temperature differential
resistance coefficient resistance
vz (V) rdiff (£2) Sz (mV/K) rdiff (S2)
at 17eest =5 MA | at | Z¢est =5 mA at |Z¢est = 5 mA atlz=1mA
min. max. typ. max. min.  typ. max. typ. max.
B2V4 2,35 2,45 70 100 -35 -16 0 275 600
B2V7 2,65 2,75 75 100 -35 -20 o | 300 600
B3VO 2,94 3,06 80 95 | -35 -21 0 325 600
B3Vv3 3,23 3,37 85 o5 | -35 -24 0 350 600
B3V6 3,53 367 85 90 / -35 -24 0 375 600
B3V9 3,82 3,98 85 90 -35 -25 0 400 600
B4V3 4,21 4,39 80 9 | -35 -25 0 410 600
B4V7 4,61 4,79 50 80 | -35 -14 02 425 500
B5V1 5,00 5,20 40 60 | -27 -08 1,2 400 480
B5V6 5,49 5,71 15 40 -20 1,2 25 80 400
B6V2 6,08 6,32 6 10 04 23 37 [ 40 150
B6VS 6,66 6,94 6 15 1,2 30 45 30 80
B7VS 735 7,65 6 5 | 25 40 53 | 30 80
B8V2 804 836 | 6 15 32 46 62 | 40 80
BIV1 8,92 9,28 6 15 38 55 70 | 40 100
B10 9,80 10,20 8 20 45 64 80 | 50 150
B11 10,80 11,20 10 20 54 74 90 | 50 150
B12 11,80 12,20 10 25 | 80 84 100 | 50 150
B13 12,70 13,30 10 30 | 70 94 110 50 170
B15 1470 15,30 10 30 | 92 114 130 | 50 200
B16 15,70 16,30 10 40 | 104 124 140 50 200
B18 17,60 18,40 10 45 124 144 160 50 225
B20 19,60 20,40 15 55 | 144 164 180 60 225
B22 2160 22,40 20 55 16,4 184 20,0 60 250
B24 2350 2450 | 25 70 184 204 220 | 60 250
at 1Ztest = 2 MA | at | Ztest = 2 mA at 17test = 2 mA atlz=0,5mA
B27 26,50 27,50 25 80 21,4 234 253 65 300
B30 29,40 30,60 30 80 244 266 294 | 70 300
B33 32,30 33,70 35 80 27,4 297 334 75 325
B36 3530 36,70 35 90 304 330 374 80 350
B39 38,20 39,80 40 130 334 364 412 80 350
B43 42,10 43,90 45 150 376 412 468 85 375
B47 46,10 47,90 50 170 420 461 51,8 85 375
B51 50,00 51,00 60 180 466 51,0 57,2 90 400
B56 5490 57,10 70 200 52,2 570 638 100 425
B62 60,80 63,20 80 215 588 644 716 120 450
B68 66,60 69,40 90 240 656 71,7 798 150 475
B75 7350 76,50 | 95 255 73,4 80,02 886 170 500
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BZV55 SERIESJ L

Tj=25 oC
+ 3% tolerance range

BZV55F working voitage differential temperature leakage current
resistance coefficient
Vz (V) rdiff (§2) Sz (mV/K) IR at VR
at | z¢est = 5 mA at 1Zzqest = 5 mA at | zgest = 5 MA
min. max. typ. max. typ. nA \'

F2v 2,33 2.47 70 100 -1,6 50 1
F2Vv7 2,62 2,78 75 100 -2,0 20 1
F3V0 2,91 3,00 80 100 =94 10 1
F3Vv3 3,20 3,40 85 100 —2.4 5 1
F3V6 3,49 3,71 85 100 -24 5 1
F3v9 3,78 4,02 85 100 | -25 3 1
F4V3 417 4,43 80 100 \ -25 3 1
F4v7 4,56 484 50 100 -1,4 3 2
F5V1 4,95 5,25 40 80 -0,8 2 2
F5V6 5,43 577 | 15 40 1,2 1 2
FEV2 6,01 6,39 | 6 30 23 3 4
F6V8 6,60 7,00 6 20 3.0 2 4
F7V5 7,28 7.72 6 20 4,0 1 5
FBV?2 7,95 8.45 \ 6 20 46 0,7 5
FOV1 | 883 937 | 6 20 55 0,5 6
F10 .97 1030 | 8 25 | 6.4 02 7
F11 1067 11,33 |10 25 1 7.4 0.1 8
F12 1164 1236 | 10 %5 | 8.4 01 8
F13 1261 13,39 ’ 10 3B 9,4 01 8
F15 | 1455 1545 10 40 ‘ 11,4 0,05 10
F16 1550 16,50 10 45 | 12,4 0,05
F18 1750 1850 | 10 50 [ 14,4 0,05
F20 19,40 20,60 [ 15 60 i 16,4 0,05
F22 2130 2270 | 20 70 | 18,4 0,05
F24 | 2330 24,70 25 80 20,4 0,05

- at lZ21est = 2 mA at |z¢est = 2 mA at | Ztest = 2 mA atlz=05mA
F27 26,20 27,80 \ 25 80 23,4 005 07
F30 29,10 30,90 30 100 26,6 005 07
F33 | 3200 3400 | 35 120 29,7 0,05 07
F36 3490 37,70 | 35 140 33,0 0,05 07
F39 37,80 40,20 ' 40 150 36,4 0,05 07
F43 41,70 4430 45 160 41,2 0,05 07
F47 4560 48,40 ‘ 50 170 46,1 005 07
F51 4950 52,50 60 180 51,0 0,05 07
F56 5430 57,70 70 200 57,0 0,05 07
F62 60,10 63,90 80 220 ' 64,4 005 07
F68 66,00 70,00 90 240 71,7 005 07
F75 72,80 77,20 95 255 80,02 005 07
Tj =250C
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Voltage regulator diodes for surface mounting
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BZV55 SERIES
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BZV55 SERIES

Voltage regulator diodes for surface mounting
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BZV55 SERIES
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Voltage regulator diodes for surface mounting

BZV55 SERIES
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BZV55 SERIES
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Voltage regulator diodes for surface mounting BZV55 SERIES
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BZV55 SERIES J L

Vz (V) 8t 12406, (MA); Tj=25°C
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Fig. 16 Typical change of working voltage under operating conditions at Tamb = 25 °C.

1152 April 1991




Volitage regulator diodes for surface mounting BZV55 SERIES
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Fig. 17 Typical change of working voltage under operating conditions at Tamp = 25 ©C.
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BZv80
BZV81

VOLTAGE REFERENCE DIODES FOR SURFACE MOUNTING

Voltage reference diodes in a SOD-80 envelope, They have a low temperature coefficient and are

primarily intended for use as voltage reference sources.

The SM diode is a leadless diode in a hermetically sealed glass SOD-80 envelope with tinplated metal
discs at each end. It is suitable for ““automatic placement’ and as such it can withstand immersion

soldering.
The diodes are delivered in bulk or in “super 8" tape.

QUICK REFERENCE DATA

Reference voltage at 17 = 7,5 mA

Temperature coefficient
atlz =75mA BZV80
BZV81

Operating temperature

> 589 V
Vref typ. 6,20 V
< 6,51 V
Sz| < 0,01 %/K
Sz < 0,005 %/K
y S —201to +80 °C

MECHANICAL DATA
Fig. 1 SOD-80

Dimensions in mm

Dqy=
16+0,1

Cathode indicated by yellow band
BZV80 second band: black
BZV81 second band: brown

72910841
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BZV80

BZV81
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Working current (d.c.) b4 max. 50 mA
Working current (peak value) Izm max. 50 mA
Total power dissipation
up to Tamp = 50 °C Piot max. 400 mW
Storage temperature Tstg —65 to + 200 °C
Operating ambient temperature Tamb —-20to+80 OC
THERMAL RESISTANCE
From junction to ambient mounted on a
ceramic substrate of 10 x 10 x 0,6 mm Rthj-a = 380 K/W
CHARACTERISTICS
Tamb = 25 OC unless otherwise specified
> 589 V
Reference voltage at |7 = 7,5 mA Vief typ. 6,20 V
< 6,51 V
Reference voltage excursion at Iz = 7,6 mA
ambient temperature test points BZVB0 [AV efl < 62 mV
—20;+ 25;+ 55;+ 80 °C BZVB1 |AV efl < 31 mV
Effective temperature coefficient at 17 = 7,5 mA
BZV80 [SzI < 0,01 %/K
BZv81 Szl < 0,005 %/K
Differential resistance at Iz = 7,5 mA rdiff < 15 Q

Notes
1. Tolerance and stability of |7.

The quoted values of AV e are based on a constant current |z. Two factors can cause Vref to change

with Iz, namely the differential resistance rg¢f and the temperature coefficient Sz.
a. Each change of |7 can result in a maximum change of Ve as follows:

AV ef (mV) = Alz (mA) x 15 £
taking into account rgj¢f is max. 15 £2.

b. The temperature coefficient of the reference voltage is also a function of 1z. However, for these
reference diodes Sz varies max. + 0,05 mV/K or + 0,001 %/K when |7 is between 6 and 10 mA,

so this effect can be neglected in practice for these types.

2. The temperature coefficient of the reference voltage is obtained from the following equation.

(Vref1— Vref2) . 100

= %/K
(Tamb2—Tmab1  Vrefnom

1156 April 1991




BZV87

LOW VOLTAGE STABISTORS FOR SURFACE MOUNTING

Silicon planar integrated voltage regulator diodes in hermetically sealed SOD80 glass envelopes,
intended for low power clipping, level shifting, voltage regulation, temperature stabilization of
transistor base-emitter biasing network and in many other applications where tight tolerances and
low voltage levels are required.

The series consists of four types with nominal voltages ranging from 1.4 to 3.2 V.

The SM diode is a leadless diode in a hermetically sealed glass SOD80 envelope with tin plated metal
discs at each end. It is suitable for automatic placement’’ and as such it can withstand immersion
soldering.

The diodes are delivered in bulk or in "super 8" tape.

QUICK REFERENCE DATA

Regulation voltage range VE nom. 1.4 | 2.0 J 26 | 32 vV
Continuous reverse voltage VR max. 10 \%
Repetitive peak reverse voltage VRRM max. 10 Vv
Total power dissipation
up to Tamp =25°C Piot max. 350 mwW
Junction temperature Tj max. 150 oC
. 21 resi
gt Y wr w10 [ | w |ma
’ ! max. 20 30 325 35 Q
MECHANICAL DATA Dimensions in mm
Fig.1 SOD80.
Marking code:
BZv87-1V4 = 1V4 Ph
BZV87—2V0 = 2V0 Ph 35302 —

BZV87-2V6 = 2V6 Ph -
BZV87-3V2=3V2Ph

D1 =
1.6+01

'

7222885 i -

Cathode indicated by black band.
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RATINGS

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

Repetitive peak forward current IERM
Continuous reverse voltage VR
Repetitive peak reverse voltage VRRM
Total power dissipation

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

THERMAL RESISTANCE
From junction to ambient in free air Rthj-a

CHARACTERISTICS
Tj=25 OC unless otherwise specified

Regulation voltage range

atlp =5 mA VE
Differential resistance

atlg=1mA;f=1kHz rdiff

atlg =5mA;f=1kHz rdiff

atlg =10mA;f=1kHz rdiff
Negative temperature coefficient

atlg =5 mA Sg
Reverse current

atVR=5V IR
Diode capacitance

atVg=0;f=1MHz Cq
Note

max.

max.

max.

max.

min.

max.

typ.
typ.

max.

typ.

max.

typ.

max.

typ.

max.

14 | 20 | 26 |32
250 175
10
10
350
—65 0 150
150
350
14 |20 |26 |32
13 | 1.85 | 2.35 | 2585
15 | 215 | 28 |345
55 | 80| 90 | 100
10| 15| 18| 20
20 | 30325 | 35
60| 80| 90| 10
10| 15(175| 20
38| 60| 85 |15
200
15
25

1. Mounted on anepoxy-glass printed-circuit board measuring 15 mm x 10 mm x 0.8 mm.

mW
oC
oc

K/wW

< <

sl o oft o o)

mV/K

1158
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BZV87

Low voltage stabistors for surface mounting

100 1 ; ’72'559?0
T i [
i | ]
/ ) /
/ | |
'r | [
(mA) ‘
[wa 2va 2v6 av2
10 I I i [
1 | 1 I
| | |
| |
|
L 1 I |
1 1 1
1 1
I |
| | |
| /’
01 ]
$ ! 2 B e

Fig. 2 Forward current as a function of forward voltage;
Tj=25 OC; typical values.
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JL BZX84 SERIES

SILICON PLANAR VOLTAGE REGULATOR DIODES

Low power general purpose voltage regulator diodes in a micro miniature plastic envelope. They are
available in three series; one to the international standardized E24 (£ 5%) range, one in a tolerance of

+ 2% and the other in a tolerance of * 1%.

Each series consists of 37 types with nominal working voltages from 2.4 V to 75 V.

QUICK REFERENCE DATA

Working voltage range Vz nom. 24t075 V
Working voltage tolerance 5 %
Total power dissipation up to Tymp = 25 °C Ptot max. 300 mW
Junction temperature Tj max. 175 ©C
MECHANICAL DATA 3.0 Dimensions in mm
Fig. 1 SOT-23. 28
0.150 ) '
0.090
\ - — -
075 0 =[2@[als
0.60[" //
/| 2 1)
01 ‘ ' !
10° (" max ; 1L 25 e 1
max 1.2 max g,
L |\ 0 !
7 max 3 MBE112
t 37
» 0 |
g ow g L BRORE e,
max
TOP VIEW
See also Soldering recommendations.
Marking code
BZX84-C2v4 =2Z11 BZX84-C5V6 = Z3 BZX84-C13=Y3 BZXB4-C33=Y12
Ca2v7 =212 C6v2 =24 Ci5=Y4 C36=Y13
C3vo =213 c6vV8 =25 Cl16=Y5 C39=Y14
C3v3=2Z14 C7vs6 =126 C18=Y86 C43=Y15
C3ve =215 Cc8v2 =27 C20=Y7 C47=Y16
c3ve =216 Covi1 =128 C22=Y8 C51=Y17
c4av3 =217 c10 =29 C24 =Y9 C56=Y18
C4av7 =21 C11 =v¥1 C27=Y10 C62=Y19
Cs5v1 =22 C12 =Y2 C30=Y11 Cc68 =Y20
C75=Y21

Marking for B and A types available on request.
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BZX84 SERIES JL

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

Repetitive peak forward current IFRM  max. 250 mA
Repetitive peak working current 1ZRM max. 250 mA
Total power dissipation up to Tamp =25 °C** Piot max. 300 mW
Storage temperature Tstg —651t0 +150 °C
Junction temperature Tj max. 150 oC

THERMAL CHARACTERISTICS*

Thermal resistance®**
From junction to ambient Rthjt = 420 K/W

CHARACTERISTICS
Tj=25 OC unless otherwise specified

Forward voltage

Ig = 10 mA Vg < 09 v
Reverse current

BZX84—.2v4 VR=1V IR < 50 pA
2v7 VR=1V IR < 20 pA
3vo VR=1V Ir < 10 wA
3v3 VR=1V IR < 5 pA
3V6 VR=1V IR < 5 uA
3ve VR=1V IR < 3 pA
4V3 VR=1V IR < 3 uA
4v7 Vp=2V IR < 3 pA
5V1 VR=2V IR < 2 uA
5V6 VR=2V IR < 1 uA
6V2 VR=4V IR < 3 uA
6V8 VR=4V IR < 2 uA
7V5 VR=5V IR < 1 pA
8Vv2 VR=5V IR < 700 nA
gv1 VR=6V IR < 500 nA
10 VR=7V IR < 200 nA
11 VR=8V F= < 100 nA
12 Vg=8YV IR < 100 nA
13 VR=8V I < 100 nA
151075 VR =0.7Vznom = < 50 nA
.=A for 1%
.=B for2%

..=C for (E24), 5%

* See Thermal characteristics in chapter GENERAL.
** Device mounted on a ceramic substrate of 7 mm x 5 mm x 0.6 mm.
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Silicon planar voltage regulator diodes BZX84 SERIES

Tj=25 oC
+ 5% tolerance range
BZX84 working voltage differential temperature coefficient differential
resistance resistance
Vz (V) rdiff (£2) Sz (mV/K) rdiff (£2)
at 1Ztest =5 mA at |Ztest = 5 mA at 1 7test = 5 mA atlz=1mA
min. max. typ. max. min. typ. max. typ. max.

C2v4 2.20 260 70 100 -35 -16 0 275 600
cav7 2.50 2.90 75 100 -35 =20 0 300 600
C3Vo 2,80 3.20 80 95 -35 =21 0 325 600
C3v3 3.10 3.50 85 95 -35 -24 0 350 600
C3V6 . 3.40 3.80 85 90 -35 -24 0 375 600
C3v9 3.70 410 85 90 -35 =25 0 400 600
cav3 4.00 460 | 80 9 |-35 -25 0 410 600
cavi 4.40 5.00 50 80 -35 -14 0.2 425 500
C5V1 4.80 5.40 40 60 -2.7 -08 1.2 400 480
C5V6 5.20 6.00 15 40 -2.0 1.2 25 80 400
C6Vv2 5.80 6.60 6 10 0.4 2.3 37 40 150
Cévs 6.40 7.20 6 15 1.2 3.0 45 30 80
C7Vv5 7.00 7.90 6 15 2.5 4.0 5.3 30 80
cav2 7.70 8.90 6 15 3.2 46 6.2 40 80
Cov1 9.50 9.60 6 15 3.8 55 7.0 40 100
c10 9.40 10.60 8 20 4.5 6.4 8.0 50 150
c1n 10.40 11.60 10 20 5.4 7.4 9.0 50 150
c12 11.40 12.70 10 25 6.0 8.4 10.0 | 50 150
C13 12.40 14.10 10 30 7.0 9.4 11.0 50 170
ci15 13.80 15.60 10 30 9.2 1.4 13.0 50 200
Ci6 15.30 17.10 10 40 10.4 12.4 14.0 50 200
c18 16.80 19.10 10 45 12.4 14.4 16.0 50 225
Cc20 18.80 21.20 15 55 14.4 16.4 18.0 60 225
c22 20.80 23.30 20 55 | 16.4 18.4 20.0 60 250
C24 22.80 25.60 25 70 18.4 20.4 220 60 250

at |Z¢est = 2 mMA at 1 Ztest = 2 mA at |Ztest =2 mA atlz=05mA
c27 25.10 28.90 25 80 21.4 23.4 25.3 65 300
C30 28.00 32.00 30 80 24.4 26.6 29.4 70 300
C33 31.00 35.00 35 80 27.4 29.7 334 75 325
C36 34.00 38.00 35 90 304 33.0 37.4 80 350
Cc39 37.00 41.00 40 130 334 36.4 41.2 80 350
C43 40.00 46.00 45 150 376 41.2 46.6 85 375
ca7 44.00 50.00 50 170 42.0 46.1 51.8 85 375
C51 48.00 54.00 60 180 46.6 51.0 57.2 80 400
C56 52.00 60.00 70 200 52.2 57.0 63.8 100 425
C62 58.00 66.00 80 215 58.8 64.4 716 120 450
ces 64.00 72.00 20 240 65.6 ni 79.8 150 475
C75 70.00 79.00 95 255 73.4 80.02 886 170 500
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BZX84 SERIES

+ 2% tolerance range

BZX84 working voltage differential temperature coefficient differential
resistance resistance
Vz (V) rdiff (22) Sz (mV/K) rdiff (£2)
at 1Z2test = 5 mA | at |Zgest = 5 mA | at IZtest = 5 mA atlz=1mA
min. max. | typ. max. | min. typ. max. typ. max.
B2V4 2.35 2.45 70 100 |-35 -16 0 275 600
B2V7 2.65 275 | 75 100 —-3.5 —-2.0 0 300 600
B3VO 294 306 | 80 95 : 35 -2.1 0 | 325 600
B3V3 3.23 3.37 \ 85 95 -35 24 0 350 600
B3Vv6 3.563 3.67 85 80 |-35 24 0 375 600
B3V9 3.82 3.98 85 90 |-35 -25 0 400 600
B4V3 4.21 4.39 80 90 " -35 =25 0 410 600
B4vV7 4.61 4.79 50 80 |-35 -14 0.2 425 500
B5V1 5.00 5.20 40 60 |-27 -08 1.2 400 480
B5V6 5.49 5.71 15 40 |-20 1:2 2.5 80 400
B6V2 6.08  6.32 6 10 | 04 23 37 40 150
B6VS 6.66 6.94 6 15 ‘ 1.2 3.0 4.5 30 80
B7V5 7.35 7.65 6 15 | 25 4.0 5.3 30 80
B8V2 8.04 8.36 6 15 3.2 4.6 6.2 40 80
BIV1 8.92 9.28 6 15 | 38 5.5 7.0 40 100
B10 980 1020 | 8 20 | 45 64 80 | 50 150
B11 10.80 11.20 10 20 5.4 7.4 9.0 50 150
B12 11.80 1220 10 25 | 6.0 84 100 50 150
B13 12.70 13.30 10 30 7.0 9.4 11.0 50 170
B15 14.70 15.30 10 30 9.2 1.4 13.0 50 200
B16 15.70 16.30 10 40 10.4 12.4 14.0 50 200
B18 17.60 18.40 10 45 12.4 14.4 16.0 50 225
B20 19.60 20.40 15 55 14.4 16.4 18.0 60 225
B22 21.60 22.40 20 55 16.4 18.4 20.0 60 250
B24 23.50 24.50 25 70 18.4 20.4 22.0 60 250
| atlziest=2mA | atlziest=2mA | atlzgest=2mA atlz=0.5mA
\ |
B27 26.50 27.50 } 25 80 21.4 234 253 65 300
B30 | 29.40 3060 | 30 80 24.4 26.6 294 70 300
B33 | 32.30 3370 | 35 80 27.4 29.7 33.4 75 325
B36 35.30 36.70 | 35 20 30.4 33.0 374 80 350
B39 38.20 39.80 ‘ 40 130 334 36.4 41.2 80 350
B43 42.10 4390 | 45 150 376 41.2 46.6 85 375
B47 46.10 47.90 50 170 42.0 46.1 51.8 85 375
B51 50.00 51.00 60 180 46.6 51.0 57.2 90 400
B56 54.90 57.10 70 200 52.2 57.0 63.8 100 425
B62 60.80 63.20 80 215 58.8 64.4 716 120 450
B68 66.60 69.40 90 240 65.6 71.7 79.8 150 475
B75 73.50 76.50 95 255 73.4 80.02 886 170 500
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BZX84 SERIES

Voltage regulator diodes
Tj=250C
1 1% tolerance range
BZX84 working voltage differential temperature coefficient differential
resistance resistance
Vz (V) rdiff (§2) Sz (mV/K) rdiff ()

at IZ¢est =5 mA at |Ztest =5 mA |  atlziest =5 mA atlz=1mA

min. max. typ. max. min. typ. max. typ. max.
A2v4 2.37 243 70 100 -35 -16 0 275 600
A2V7 2.67 2.73 75 100 -35 -20 0 300 600
A3V0 2.97 3.03 80 95 -35 -21 0 325 600
A3V3 3.26 334 | 85 95 -35 =24 0 350 600
A3V6 3.56 3.64 85 90 -35 -24 0 375 600
A3V9 3.86 3.94 85 20 -35 -25 0 400 600
A4V3 4.25 4.35 80 90 -35 -25 0 410 600
A4V7 4.65 4.75 50 80 -35 -1.4 0.2 425 500
ABV1 5.04 5.16 40 60 -2.7 -0.8 1.2 400 480
ABVE 5.54 5.66 15 40 -2.0 1.2 25 80 400
ABV2 6.13 6.27 6 10 0.4 2.3 3.7 40 150
ABVS8 6.73 6.87 6 15 1.2 3.0 4.5 30 80
A7VS 7.42 7.58 6 15 25 4.0 5.3 30 80
ABV?2 8.1 8.29 6 15 3.2 4.6 6.2 40 80
A9V1 9.0 9.2 6 15 38 5.5 7.0 40 100
A10 9.9 10.10 8 20 45 6.4 8.0 50 150
Al 10.8 11.11 10 20 5.4 7.4 9.0 50 150
A12 11.88 12.12 10 25 6.0 8.4 10.0 50 150
A13 12.87 13.13 10 30 7.0 9.4 11.0 50 170
A15 14.85 15.16 10 30 9.2 11.4 13.0 50 200
A16 15.84 16.16 10 40 10.4 12.4 14.0 50 200
A18 17.82 18.18 10 45 12.4 14.4 16.0 50 225
A20 19.80 20.20 15 55 14.4 16.4 18.0 60 225
A22 21.78 22.22 20 55 16.4 18.4 20.0 60 250
A24 23.76 24.24 25 70 18.4 20.4 22.0 60 250

at | Ztest = 2 mA at 1Ztest = 2 mA at | Ztest =.2 mA atlz=05mA
A27 26.73 27.27 25 80 21.4 234 253 65 300
A30 29.70 30.30 | 30 80 24.4 26.6 294 70 300
A33 32.67 33.33 35 80 27.4 29.7 33.4 75 325
A36 35.64 36.36 35 90 30.4 33.0 374 80 350
A39 38.61 39.39 40 130 33.4 36.4 41.2 80 350
A43 42.57 43.43 45 150 37.6 41.2 46.6 85 375
A47 46.53 47.47 50 170 42.0 46.1 51.8 85 375
A51 50.49 51.51 60 180 46.6 51.0 57.2 90 400
AB56 55.44 56.56 70 200 52.2 57.0 63.8 100 425
AB2 61.38 62.62 80 215 58.8 64.4 71.6 120 450
ABB 74.25 75.75 | 90 240 65.6 71.7 79.8 150 475
A75 90.09 91.91 95 255 734 80.02 886 170 500
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BZX84 SERIES

7Z24322

400
Prot
(mW)

\\
200 N
N
\\
o
0 50 100 150 200

Tamb {°C)

Fig. 2 Power derating curve.

Model for calculating the static working voltage (V7 stat)-

This model can be derived from V7 stat = VZ dyn + AVz of which Vz gy, is given in the preceding
tables and can be derived from the typical dynamic characteristic curves in Figs 3 to 6.
AVz = AT x Sz. For Sz see tables and graphs Sz versus Tj.

AT =Pyor X Rth j-a= 12 X VZ dyn X Rth ja
Following AVz =1z x VZ dyn X Rth j.a x Sz and the model will be:

VZ stat=VZ dynt 12X VZ dyn X Rth j-aX S2

Calculating example
BZX84-C24 mounted on a ceramic substrate of 7 x 5 x 0.6 mm; at |z =7 mA.

430
V7 stat =24+ (ﬁ X 24 x 300 X 20.3)

=24+ 1.47=2547 V.
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BZX84 SERIES

Silicon planar voltage regulator diodes
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Fig. 3 Dynamic characteristics; typical values; Tj = 25 OC.
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Fig. 4 Dynamic characteristics; typical values; Tj=250C.
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BZX84 SERIES J‘
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Fig. 5 Dynamic characteristics; typical values; Tj=250°C.

30 vz (V) 70 50

HHHHHAH :'%L—'f.—ii e

—
| |

-T_T_Lf 1 i} / :JF:f;
ol ol L Ll L I 1ol Tl TTT
11 1] 111 ¥ '+_ﬁ$ﬁﬁ
] A |
AR IR N EN NN
I ] 1 T T I 1T "‘" r B
HRER AN ‘x { I T—T\[ | 0] JANIEEEEE
11 [ 111 1T [T ITIT ]
typical values , T, =25°C { | | |
dynamic characteristics | | | | | | |1 [ |1

Fig. 6 Dynamic characteristics; typical values; Tj = 25 OC.
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Silicon planar voltage regulator diodes BZX84 SER|ES

300 7259230.1 7277972.2
0
'
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Fig. 7 Typical values at Tj = 25 ©C. Fig. B Typical values; Tj = 25 to 175 °C.
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Fig. 9 Typical values; Tj =25 to 175 oC.
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BZX84 SERIES
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Fig. 10 Typical values; Tj = 25 oC.
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Fig. 11 Typical values; Tamp = 25 ©C.
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Fig. 12 Typical values; Tamp = 25 ©C.
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Silicon planar voltage regulator diodes BZX84 SERIES
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Fig. 13.
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KTY85-1..

SILICON TEMPERATURE SENSORS

These sensors have a positive temperature coefficient of resistance and are for use in measurement and
control.

QUICK REFERENCE DATA

Resistance at Tgmp = 25 °C Type tape
(identification colour)
Ic=1mA
KTY85-110 R2g = 990- 1010 2; yellow
KTY85-120 Ro5 = 980- 1020 2; white or green
KTY85-121 R2s= 980- 1000 £2; white
KTY85-122 Rog = 1000 - 1020 £2; green
KTY85-150 Rog = 950- 1050 Q; black or blue
KTY85-151  Rpg= 950- 1000 £; black
KTY85-152 R25 = 1000 - 1050 ; blue
KTY85-120 is composed of groups —121 and —122,
and is correspondingly designated.
KTY85-150 is composed of groups —151 and —152,
and is correspondingly designated.
Operating ambient temperature range Tamp —40 to +125 oC
MECHANICAL DATA Dimensions in mm

Indication of polarity and type tape

7Z291084.2

Fig. 1 SOD-80.

Note
The sensor has to be operated with the lower potential at the marked connection.

October 1988




KTY85-1..

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

Continuous sensor current in free air
Tamb = 25°C Ic  max.
Tamb=125°C Ic  max.

CHARACTERISTICS

(Based on the measurements in liquid at Tymp = 25 °C
unless otherwise specified)

Resistance
Ic=1mA KTY85-110 Rgg= 990-
KTY85-120 Ros= 980-
KTY85-121 Rag5= 980-
KTY85-122 Rog = 1000 -
KTY85-150 Rog= 950 -
KTY85-151 Rog= 950-
KTY85-1562 Rg5= 1000 -
Temperature coefficient typ.
Resistance ratio R100/R25
R-40/R25
Thermal time constant™
in still air typ.
in still liquid** typ.
in flowing liquid** typ.

Measuring temperature range

10 mA
2.0 mA
101082
1020
1000 &
1020 Q
1050 2
1000 2
1050 &
0.76 %/K
1.670 + 0.020
0.577 + 0.008
20 s
10 s
05 s

—40to +125 °C

* The thermal time constant is the time the sensor needs to reach 63.2% of the total temperature
difference. For instance, the time needed to reach a temperature of 72.4 ©C, when a sensor with
an initial temperature of 25 OC is put into an ambient with a temperature of 100 OC.

** Inert liquid FC43 of 3M company.

1174
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Silicon temperature sensors KTY85-1..

Tamb Resistance
oc Q
—40 577
-30 632
=20 691
-10 754

0 820
10 889
20 962
25 1000
30 1039
40 1118
50 1202
60 1288
70 1379
80 1472
90 1569

100 1670
110 1774
120 1882
125 1937

Ambient temperatures and corresponding resistance values of sensor (I =1mA).

7Z224027.1

; /
(k$2) /

/

~

08 -
/

0.4

-50 -25 0 25 50 75 100 125
Tomb 1°C)

Fig. 2 Average resistance value of sensor at Ic = 1 mA as a function of ambient temperature.
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Fig. 3 Sensor resistance as a function of operating current.
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e
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0
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Fig. 4 Maximum operating current for safe operation.
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Silicon temperature sensors

7Z81538
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Fig. 5 Deviation of sensor resistance R as a function of
operating current | ¢ in still liquid; Tamp = 25 ©C.
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Fig. 8 Maximum expected temperature error AT.
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DEVELOPMENT DATA
This data sheet contains advance information and PMBD 914

specifications are subject to change without notice,

SUPESEDES DATA OF NOVEMBER 1988

SILICON PLANAR EPITAXIAL HIGH SPEED DIODES

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

QUICK REFERENCE DATA

Continuous reverse voltage VR max. 70 Vv
Forward current (DC) IF max. 200 mA
Non-repetitive peak forward current IFSM max. 500 mA
Total power dissipation at Tamp = 25 °C Piot max. 300 mW
Junction temperature Tj max. 150 oC
Forward voltage at If = 10 mA VE max. 1V

Reverse recovery time
IF=10mA to Ig = 10 mA

measured at IR = 1 mA ter max. 15 ns
MECHANICAL DATA Dimensions in mm
Marking code:
PMBD914: 5D
3,0
2.8 .
0,150 m
0,090
0 —10,95| =
I~ G [Ebz@klE
1|2 ! 11
e 01 : v f 2
r:]%: max | 1, 25 n.c. L
1,2 m
L[l Yo P 3 e
i ”’—; max N
\ s
1 0 (]
"‘méx—" 30° 0,&3_0’1—" umna 7296885
max
TOP VIEW
Fig. 1 SOT-23.
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PMBD 914

RATINGS

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

Continuous reverse voltage

Forward current (DC)

Non-repetitive peak forward current

Total power dissipated up to Tgmp = 25 °C
Storage temperature

Junction temperature

THERMAL RESISTANCE
From junction to ambient*®

CHARACTERISTICS
Tamb = 25 ©C unless otherwise specified
Forward voltage
IF =10 mA
Reverse breakdown voltage
Ir =100 pA
Reverse current
VR=25V
VR=75V
Diode capacitance
VR=0V;f=1MHz

Reverse recovery time switched
from I =10mA to IR = 10 mA;
measured at IR = 1 mA (see Fig. 2)

Mounted on a ceramic substrate of 8 mm x 10 mm x 0.7 mm.

1180

VR
IF
IFSM
Ptot

VE

Vibr)r

IR

Cq

max.
max.
max.

max.

70 V
200 mA
500 mA
300 mW

—651t0+150 °C

max.

max.

min.

max.
max.

max.

max.

150 oC

430 K/W

1.0V

100 V

25 nA
5 pA

40 pF

15 ns

April 1991




Silicon planar epitaxial high speed diodes

PMBD 914

DEVELOPMENT DATA

Rs=5010

I

V=Vg+I¢ XRs

l

]

sampling
oscilloscope
Rij=500

+10%

\ 90%

input signal

72613281

7261326

output signal

Fig. 2 Test circuit and waveforms; reverse recovery time.

April 1991
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specifications are subject to change without notice.

DEVELOPMENT DATA
This data sheet contains advance information and PMBD 6050

SUPERSEDES DATA OF NOVEMBER 1988

SILICON PLANAR EPITAXIAL HIGH SPEED DIODES

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

QUICK REFERENCE DATA

Continuous reverse voltage VR max. 70 V
Forward current (DC) IF max. 200 mA
Non-repetitive peak forward current IFSM max. 500 mA
Total power dissipation at Tamp = 25 °C Piot max. 300 mW
Junction temperature Ti max. 150 °oC
Forward voltage at I[f = 100 mA VF xlar; 018? g

Reverse recovery time
IF=10mA to IR =10 mA
measured at IR = 1 mA ter max. 15 ns

MECHANICAL DATA Dimensions in mm

Marking code:
PMBD6050: 5A

0,150

0,090 ) .
I~ G Ebz@lks]

2
I 0,1 - ' T 1
10° max 1,4 25 L
max : 1,2 max
-___\_ 10° ‘ 3 MB8112

7 \ f max yuE

max })’: 01“8-8,1_. ] ﬂuﬂ e

max

TOP VIEW
Fig. 1 SOT-23.
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PMBD 6050

RATINGS

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

Continuous reverse voltage VR max. 70
Forward current (DC) Ig max. 200
Non-repetitive peak forward current IFSMm max. 500
Total power dissipated up to Tamp = 25 ©C Piot max. 300
Storage temperature Tstg —65 to + 150
Junction temperature Tj max. 150

THERMAL RESISTANCE
From junction to ambient® Rthj-a 430

CHARACTERISTICS
Tamb = 25 °C unless otherwise specified
Forward voltage

_ min. 0.55
IF=1mA VE max. 0.70
min. 0.85
IF =100 mA VF miax. 1.10
Reverse breakdown voltage
Ig = 100 pA Vibrr min. 70
Reverse current VR = 50 V IR max. 100
Diode capacitance
VR=0V;f=1MHz Cq max. 2.5
Reverse recovery time switched
fromIF=10mA to IR = 10 mA;
measured at IR = 1 mA (see Fig. 2) ter max. 15

* Mounted on a ceramic substrate of 8 mm x 10 mm x 0.7 mm.

mA
mA
mW
oC
oC

K/w

<< <<

<

pF

ns

1184
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Silicon planar epitaxial high speed diodes

JL PMBD 6050

DEVELOPMENT DATA

] fa
Rs=5010 ‘I:

I

V=Vg+Ig xRs

|

) _|
I; sampling

oscilloscope
R;j=500

—>|t, Htp—-b-

+10%

k 90% 1
Vr

72613281

input signal

7261326

-t—tr,-—bl
t

output signal

Fig. 2 Test circuit and waveforms; reverse recovery time.

April 1991
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DEVELOPMENT DATA
This data sheet contains advance information and PMBD 7000

specifications are subject 1o change without notice.

SUPERSEDES DATA OF MAY 1988

SILICON PLANAR EPITAXIAL HIGH SPEED DIODES

The PMBD7000 consists of two diodes in a microminiature plastic envelope. The diodes are connected

in series and the unit is intended

QUICK REFERENCE DATA

for high speed switching.

Continuous reverse voltage VR max. 100 V
Forward current (DC) I max. 200 mA
Non-repetitive peak forward current IFsm max. 500 mA
Total power dissipation at Tgmp = 25 °C Piot max. 300 mW
Junction temperature Tj max. 150 °C
Forward voltage at |F = 100 mA VF max. 1.10 v
Reverse recovery time

IF=10mA to IR = 10 mA measured at IR = 1 mA trr max. 15 ns

MECHANICAL DATA

0,150
0,090

01
10° 1™ max
max
— X e

i \’——; max
N\,

Dimensions in mm

Marking code:
PMBD7000: 5C
30
2.8
-~ [§]—
M= @ Eb2@ke
2 1)
r 1L 25 2 !
1,2 max
_‘ 3 mssos7
4

0,48 _8'1—" ﬂ 01™ E 7296885
TOP VIEW

Fig. 1 SOT-23.
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PMBD 7000

RATINGS

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

Continuous reverse voltage VR max. 100 v
Forward current (DC) = max. 200 mA
Non-repetitive peak forward current IFSMm max. 500 mA
Total power dissipated up to Tamp = 25 °C Piot max. 300 mW
Storage temperature Tstg —65 to + 150 °C
Junction temperature Tj max. 150 oC

THERMAL RESISTANCE
From junction to ambient* Rth j-a 430 K/W

CHARACTERISTICS (per diode)
Tamb = 25 ©C unless otherwise specified
Forward voltage

min. 0.55 V
Ig =
;= me VF max. 070 V
B min. 0.67 V
IF=10mA VF max. 0.82 v
_ min. 0.75 V
IF =100 mA VF max. 1.10 Vv
Reverse breakdown voltage
IR =100 pA Vibr)r min, 100 Vv
Reverse current
VR=50V IR max. 300 nA
VR=100V IR max. 500 nA
VR=50V;Tgmp=125°C IR max. 100 pA
Diode capacitance
VR=0V;f=1MHz C4 max. 1.6 pF
Reverse recovery time switched from
IF=10mA to IR = 10 mA; measured
at IR = 1 mA (see Fig. 2) trr max. 15 ns

* Mounted on a ceramic substrate of 8 mm x 10 mm x 0.7 mm.
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Silicon planar epitaxial high speed diodes

PMBD 7000

DEVELOPMENT DATA

l

Rs=500

1

V=Vg+Ig %Rsg

]

sampling
oscilloscope
Rij=500

J

—-‘t,a—t;,—*--

T 10%

90%

input signal

72613281

TZ61326

+le “_trr_'i
¥ t

output signal

Fig. 2 Test circuit and waveforms; reverse recovery time.

April 1991
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J L PMBF170

N-CHANNEL ENHANCEMENT MODE VERTICAL D-MOS
TRANSISTOR

N-channel enhancement mode vertical D-MOS transistor in a SOT23 envelope. Designed for use as a
Surface Mounted Device (SMD) in thin and thick-film circuits with applications in relay, high-speed

and line transformer drivers.

Features

® Direct interface to C-MOS, TTL, etc.
® High-speed switching
® No secondary breakdown

QUICK REFERENCE DATA

Drain-source voltage

Gate-source voltage (open drain)

Drain current (DC)

Total power dissipation up to
Tamb =250C

Drain-source on-resistance
Ip=200mA;Vgg=10V

Transfer admittance
Ip=200mA;Vpg=10V

Vps max. 60 V
+ V@so max. 20V
Ip max. 250 mA
Piot max. 300 mW
R typ. 25 Q
DSon max. 50 Q
sl min. 100 mS
vis typ. 200 mS

MECHANICAL DATA

Fig.1 SOT23.
Pinning
1 = gate
2 = source
3 = drain 0,150
\0.090
/a
d
=7
X
g 1 100 —| f— 0-1
. LB max
L 'i"——- b} 10°

Dimensions in mm

Marking code:
PMBF170 = pKX

F (Eo2@hE

0,48

0-—"

-0,

TOP VIEW

E 0'1® E 7Z96885

April 1991
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PMBF170

RATINGS

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

Drain-source voltage Vps max. 60 V
Gate-source voltage (open drain} + VGgso max. 2V

Drain current (DC) Ip max. 250 mA

Drain current (peak) Ipm max. 500 mA

Total power dissipation up t0 Tzmp = 25 OC (note 1) Piot 2:}’: 3(5)8 zw ((2222 ;)}
Storage temperature range Tstg —65to + 150 °C

Junction temperature T max. 150 °C

THERMAL RESISTANCE

From junction to ambient (note 1) Rthij-a = 430 K/W
From junction to ambient (note 2) Rthj-a = 500 K/W
CHARACTERISTICS
Ti=25 OC unless otherwise specified
Drain-source breakdown voltage min 60 V
Ip=10upA;Vgs=0 V(BR)DSS typ, ag v
Drain-source leakage current
Vpg=25V;Vgg=0 Ipss max. 500 nA
Vps = 48V;Vgg =0 Ipss max. 1 pA
Gate-source leakage current
Vgs=15V;Vpg=0 lgss max. 10 nA
Gate-source cut-off voltage min 08 V
Ip="1mA;Vps = Vgs VGs(th) max. 3.0 V
Drain-source on-resistance
B i - typ. 25 Q2
Ip=200mA;Vgg=10V Rpson i) 50 Q
Transfer admittance .
min. 100 mS
Ip=200mA;Vpg=10V %3 typ 200 mS
Input capacitance
= 5 = - typ. 25 pF
Vps =10 V;Vgg=0V;f=1MHz Gigs e e EF
Output capacitance
_ : _ _ typ. 22 pF
Vps=10V:Vgg=0V;f=1MHz Coss m:x. 30 oF
Feedback capacitance
- : —OV-f= typ. 6 pF
Vps=10V:Vgs=0V;f=1MHz Gz — 10 pF
Notes

1. Mounted on ceramic substrate measuring 10 mm x 8 mm x 0.7 mm.
2. Mounted on printed-circuit board.
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N-channel enhancement mode vertical D-MOS transistor

Switching times
Vgg=01to 10V;Ip=200mA ;Vpp =50V

Vpp=50V

7288773

z

Fig.2 Switching times test circuit.

PMBF170

ton max. 10 ns
toff max. 15 ns
0%
INPUT
£10%
20%
OUTPUT
10%
— tan ol —J ;0" -
7288775

Fig.3 Input and output waveforms.

April 1991
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N-CHANNEL FETS

PMBF4391
PMBF4392
PMBF4393

Symmetrical silicon n-channel depletion type junction field-effect transistors on a plastic microminiature
envelope intended for application in thick and thin-film circuits. The transistors are intended for low-power
chopper or switching applications in industry.

QUICK REFERENCE DATA

Drain-source voltage

Drain current
Vps=20V; VGS =0

Gate-source cut-off voltage
Vps=20V;Ip=1nA

+Vps

Ipss

—-V(pP)GS

Drain-source resistance (on) at f = 1 kHz

Ip=0;Vgs=0

Feedback capacitance at f = 1 MHz

-VGgs=12V;Vpg=0
Turn-off time
Vpp=10V;Vgg=0
Ip=12mA;-Vggm =12V
|D=6mA;—VGSM =7V
Ip=3mA; -Vgsm =5V

Rds on

Cre

toff
toff
toff

PMBF4391 | PMBF4392 | PMBF4393
max. 40 40 40 V
> 50 25 5 mA
B 4 2 05 V
< 10 5 3 Vv
< 30 60 100 @
< 3.5 35 35 pF
< 20 - - ns
< - 35 — ns
< — — 50 ns

MECHANICAL DATA

Fig. 1 SOT23.
0,150
\‘9,090
//\
| |e— 01
n"‘g; max
-{—__ | __,). 10°
1 \ f max
-— 1y1 —
max ~ 30°
max

Dimensions in mm

30

2,8
..__..

—

x 0

0,48

0
-0/

N
|

TOP VIEW

—

Note: Drain and source are interchangeable.

01®]A]8]

7296885

Marking code
PMBF4391 = p6J

PMBF4392 = p6K
PMBF4393 = p6G

=[028[a]8]

Pinning

1 =drain
2 = source
3 = gate

@:

April 1991
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PMBF 4391

PMBF4392

PMBF4393
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Drain-source voltage +Vpg max. 40 V
Drain-gate voltage VDGO max. 40 Vv
Gate-source voltage —-VGso max. 40 Vv
Gate current (DC) g max. 50 mA
Total power dissipation up to Tymp =40 °C* Ptot max. 250 mW
Storage temperature range Tstg —65to+ 150 °C
Junction temperature T max. 150 ©C

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

CHARACTERISTICS

Tj=25 OC unless otherwise specified
Gate-source voltage

Ig=1mA;Vpg=0 VGSon < 1V
Gate-source cut-off current
Vps=0V;-Vgg=20V —lgss < 0.1 nA
Vps=0V;—Vgs=20V;Tamb = 150 °C —lgss < 0.2 A
PMBF4391| PMBF4392 | PMBF4393
Drain current
- 3 - > 50 25 5 mA
VDs=20ViVGs =0 'Dss < 150 75 30 mA
Gate-source breakdown voltage
—Ilg=1pA;Vps=0 —V(BR)GSS ~ 40 40 40 Vv
Gate-source cut-off voltage
= . _ > 4 2 05V
Ip=1nA;Vpg=20V -V(P)GS < 10 - 3V
Drain-source voltage (on)
Ip=12mA;Vgg=0 VDpson < 04 - -V
Ip=6mA;Vgg=0 VDSon < 0.4 -V
Ip=3mA;Vgs=0 VDSon < - - 04V
Drain-source resistance (on)
Ip=0:Vgs=0:f=1kHz; Tymp = 25 0C rds on < 30 60 100

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

1196 April 1991




N-channel FETs

PMBF4391

PMBF4392
PMBF4393
PMBF4391 | PMBF4392 | PMBF4393
Drain cut-off current
-Vgg=12V Ipsx < 01 — — nA
—Vgs=7V }VDS=20V Ipsx < - 0.1 — nA
—Vgg=5V IDsx < - - 0.1 nA
—Vgs=12V Ipsx < 02 — — uwA
—Vgg=7V ]VDS= 20 V;Tamp =150°C Ipsx < - 0.2 - pA
—Vgg=5V Ipsx < — — 0.2 pA
y-parameters (common source)
Vps=20V;Vgg=0;f=1MHz; Tymp = 25°C
Input capacitance Cis < 14 14 14 pF
Feedback capacitance
-VGgs=12V Crs < 35 - - pF
-Vgs= 7V Crs < - 35 — pF
-Vgs= 5V Crs < — - 3.5 pF
Switching times
Vpp=10V;VGgs=0
Conditions Ip and —VGgoff ID = 12 6 3 mA
—VGSoff = 12 7 5V
RL = 750 1550 3150 Q
Rise time tr < 5 5 5 ns
Turn on time ton < 15 15 15 ns
Fall time t5 < 15 20 30 ns
Turn off time toff < 20 35 50 ns

Fig.2 Switching times waveforms.

72609301

April 1991
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PMBF4391
PMBF4392
PMBF4393

Vpp © t =k

+

10 nF 10 uF

% %

Pulse generator:
/,_i-)' DUT SAMPLING tr < 0.5ns
= SCOPE
50 Q 1 < 0.5ns
] tp = 100 us
I 50 Q
[ & = 0.01
I Oscilloscope:
L 7Z21834.1 R: = 50 0
1
Fig. 3 Test circuit.
300 7Z21920
Pto'l
(mW)
200 \
\
N
100 \-'\
N
|
. l
100 Ty (9€) 200

Fig.4 Power

derating curve.

1198 April 1991



Philips Components

Data sheet PMBFJ108/PMBFJ109/
status Preliminary specification
date of issue | April 1991 PMBFJ110
N-channel junction FETs

FEATURES PIN CONFIGURATION PINNING - SOT23
* High speed switching PIN PESCF“PT'ON
* Interchangeability of drain and ; dralpce

source connections 3 ZoaltJe
* Low Rps(on) at zero gate voltage 5 d

(< 8 Q for PMBFJ108) s Note

MBB114-1
1. Drain and source are

DESCRINTION interchangeable.
Silicon symmetrical n-channel Fig.1 Symbol.
junction FETs in a SOT23 envelope.

They are intended for use in
applications such as analog
switches, choppers and
commutators, and in audio
amplifiers.

LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134)
SYMBOL PARAMETER CONDITIONS | MIN. | MAX. | UNIT
+Vps drain-source voltage - 25 |V
-Vaso gate-source voltage - 25 |V
-Vaebo gate-drain voltage - 25 |V
e forward gate current DC - 50 | mA
Piot total power dissipation | Tamp =25 °C - 250 | mW
(note 1)
Tstg storage temperature -65 | 150 |°C
range
Tj operating junction - 150 | °C
temperature

1199




Philips Components Preliminary specification

N-channel junction FETs PMBFJ108/PMBFJ109/PMBFJ110
THERMAL RESISTANCE
SYMBOL PARAMETER VALUE UNIT
Rth j-a from junction to ambient (note 1) 500 KW
Notes

1. Mounted on an FR-4 printboard.

STATIC CHARACTERISTICS
Tj=25°C.
SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
-lgss reverse gate current -Ves =15V - 3 nA
Vps=0
Ipsx drain-source cut-off current Vgs=-10V - 3 nA
Vps=5V
Ipss drain current Vgs=0 PMBFJ108 80 - mA
Vps=15V PMBFJ109 40 -
PMBFJ110 10 -
-ViBriGss gate-source breakdown voltage —lg=1uA - 25 Vv
Vps=0
-Vasiof) gate-source cut-off voltage | Ip=1uA PMBFJ108 3 10 Vv
Vps=5V PMBFJ109 2 6
PMBFJ110 0.5 4
Rpsion) drain-source on-resistance Vgs=0V PMBFJ108 = 8 Q
Vps =01V PMBFJ109 = 12
PMBFJ110 - 18

April 1991 1200




Philips Components

Preliminary specification

N-channel junction FETs

PMBFJ108/PMBFJ109/PMBFJ110

DYNAMIC CHARACTERISTICS

Tj = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS TYP. MAX. UNIT
Cs input capacitance Vps=0 15 30 pF
—Ves=10V
f=1MHz
Cis input capacitance Vps=0 50 85 pF
—Ves=0
f=1MHz
Tame=25°C
Crs feedback capacitance Vps=0 8 15 pF
-Vgs =10V
=1 MHz
Switching times (see Fig.2)
ta delay time note 1 2 - ns
ton turn-on time note 1 4 - ns
ts storage time note 1 L + ns
tost turn-off time note 1 6 - ns
Notes
1. Test conditions for switching times are as follows:
Vop = 1.5V, Vgs = 0 to -Vas(ofs (all types);
-Vasefy = 12 V, RL = 100 Q (PMBFJ108);
-Vaspofy = 7 V. RL= 100 Q (PMBFJ109);
—Vas(or = 5 V. RL = 100 Q (PMBFJ110).
500 0.1 pF
|_
puT SAMPLING
SCOPE
50 Q
I 50 2
’L 7Z28430
Fig.2 Switching circuit.
April 1991 1201




Philips Components Preliminary specification

N-channel junction FETs PMBFJ108/PMBFJ109/PMBFJ110

90% ——

Vo

10% — =
7226498

Fig.3 Input and output waveforms.
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Philips Components Preliminary specification

N-channel junction FETs PMBFJ108/PMBFJ109/PMBFJ110

PACKAGE OUTLINE

Dimensions in mm

3.0
28
0.150
0.090
075 i I~ ®M[A
o759 @ [EEzeRE
2 01 _1_
10° max ! Lo 25
max 1.2 max
r | /_i 10° —1— 4
¥ § max ]
\ 3‘_;'
'_rr‘:gx—'bjf 0_&8_8_1"| ’ ma 72968851

max
TOP VIEW
Marking code:
PMBFJ108 = p08
PMBFJ109 = p09
PMBFJ110 = p10
Fig.4 SOT23.
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Philips Components

Data sheet PMBFJ111/PMBFJ112/

status Preliminary specification PMBF J 1 1 3

date of issue | April 1991

N-channel junction FETs

FEATURES PIN CONFIGURATION PINNING - SOT23
» High-speed switching PIN DESCRIPTION
* Low Rps(on) at zero gate voltage 1 drain

(< 30 Q for PMBFJ111) § o
* |nterchangeability of drain and g g

source connections.

MBB114 Note
DESCRIPTION 1. Drain and source are
; interch ble.

Silicon n-channel junction field-effect Fig.1 Symbol. ' Sl
transistors in a surface-mount
SOT23 envelope. They are intended
for use in applications such as analog
switches, choppers, commutators,
multiplexers and thin and thick film
hybrids.
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134)
SYMBOL PARAMETER CONDITIONS | MIN. | MAX. | UNIT

+Vps drain-source voltage - 40 |V

-Vgso | gate-source voltage - 40 |V

-Veoo gate-drain voltage - 40 |V

g forward gate current DC = 50 | mA

Piot total power dissipation | Tamp =25 °C - 300 |mW

note 1
Tstg storage temperature -65 | 150 |°C
range
Tj operating junction E 150 | °C
temperature




Philips Components Preliminary specification

N-channel junction FETs PMBFJ111/PMBFJ112/PMBFJ113

THERMAL CHARACTERISTICS
Tj = P(Rth j-t + Rth t-s + Rth s-a) + Tamb

SYMBOL PARAMETER MAX. UNIT
Rih j-a from junction to ambient (note 1) | 430 KW
Rth j-a from junction to ambient (note 2) | 500 KW
Notes

1. Mounted on a ceramic substrate, 8 mm x 10 mm x 0.7 mm.
2. Mounted on printed circuit board.

STATIC CHARACTERISTICS
Tj=25°C.
SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
-lgss reverse gate current -Vgs =15V - 1 nA
Vps=0
Ipss drain current Vas=0 PMBFJ111 20 - mA
Vps =15V PMBFJ112 5 -
PMBFJ113 2 -
-ViBRIGSS gate-source breakdown voltage —-lg=1upA 40 - |V
Vps=0
-Vasioff) gate-source cut-off voltage Ip=1pA PMBFJ111 3 10 |V
Vps=5V PMBFJ112 1 5
PMBFJ113 0.5 3
Ros(on) drain-source on-resistance Vgs=0V PMBFJ111 - 30 Q
Vps=0.1V PMBFJ112 - 50
PMBFJ113 = 100

April 1991 1206




Philips Components

Preliminary specification

N-channel junction FETs

PMBFJ111/PMBFJ112/PMBFJ113

DYNAMIC CHARACTERISTICS
Ti=25°C.
SYMBOL PARAMETER CONDITIONS TYP. MAX. UNIT
Ciss input capacitance Vps=0 6 - pF
Veg =10V
f=1MHz
Vps=0 22 28 pF
-Ves=0
f=1MHz
Tamb =25 °C
Giss feedback capacitance Vps=0 3 - pF
-Vgs =10V
f=1MHz
Switching times (see Fig.2)
tr rise time note 1 6 - ns
ton turn-on time note 1 13 - ns
1 fall time note 1 15 - ns
toff turn-off time note 1 35 - ns

Notes

1. Test conditions for switching times are as follows:
Vop = 10 V, Vgs = 0 to —Vasory (all types);
~Vas(e) = 12 V, R = 750 Q (PMBFJ111);
—Vas(of) = 7 V. R = 1550 Q (PMBFJ112);
-Vasiet) =5 V, RL = 3150 Q (PMBFJ113).

ouT SAMPLING
SCOPE

i 7221834.1

Fig.2 Switching circuit.
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Philips Components Preliminary specification

N-channel junction FETs PMBFJ111/PMBFJ112/PMBFJ113

-

7226498

{ Oy e s e

Fig.3 Input and output waveforms.
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Philips Components

Preliminary specification

N-channel junction FETs

PMBFJ111/PMBFJ112/PMBFJ113

PACKAGE OUTLINE

Dimensions in mm

0.150
~0.030

., 075
sof™ /™

01
max

LT
f‘ max

jq J(.]
max  30°
max

See also soldering recommendations

Marking code:

PMBFJ111 = p11
PMBFJ112 = p12
PMBFJ113 = p13

(CEN A [=[o2@]a]8]
2 ! 1
o ] }
X 1. 25
1.2 max
'
3|
O_LB_gj—"l L muﬂ 7Z96885 1
TOP VIEW
Fig.4 SOT23.

April 1991

1209







JLPMBFJ‘I?M to 177

P-CHANNEL SILICON FIELD-EFFECT TRANSISTORS

Silicon symmetrical p-channel junction FETs in plastic microminiature SOT-23 envelopes.

They are intended for application with analogue switches, choppers, commutators etc. using SMD

technology.

A special feature is the interchangeability of the drain and source connections.

QUICK REFERENCE DATA

Drain-source voltage
Gate-source voltage
Gate current

Total power dissipation
up to Tgmp =25 °C

Drain current
-Vps=15V;Vgs=0

Drain-source ON-resistance
-Vpg=0,1V;Vgg=0

+Vps max. 30 A"
Vgso  max. 30 Vv
-lg max. 50 mA
Ptot max. 300 mW
PMBFJ174 | 175 | 176 | 177

| > 20 7 2 15 mA
—DSs <« 135 70 35 20 mA
RDSon < 85 125 250 | 300 &

MECHANICAL DATA

Fig. 1 SOT-23.
Pinning:
1 = Drain
2 = Source
3 =Gate 8'8?3%
o
Wy
g9
s /

01
10° 1™ max
max
4 \ 1no
— | — 10
\— \ ’max

1 4\/
max  30°
max

Note: Drain and source are interchangeable.

Dimensions in mm

Marking codes:

174 to pB X
o 30 175 to p6W
2.8 176 to p6S
.7;.. 8] 177 to pBY
2 ' 1 + ]
o7
‘ ‘ 164 25
1,2 max
| _
3
0_&3_8'1 —J \ 01M “E 7296685
TOP VIEW
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PMBFJ174 to 177

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Drain-source voltage +Vpsg max. 30 \%
Gate-source voltage VGso max. 30 v
Gate-drain voltage VGDo max. 30 A
Gate current (DC) —lg max. 50 mA
Total power dissipation

up to Tymp = 25 °C* Piat max. 300 mw
Storage temperature range Tstg —65 to + 150 oc
Junction temperature T max. 150 oc

THERMAL RESISTANCE
From junction to ambient in free air+ Rthj-a = 430 K/W

STATIC CHARACTERISTICS

Tj=25 OC unless otherwise specified PMBFJ174 175 176 177
Gate cut-off current
—VGs =20V;Vpg =0 Igss < I 1 1 nA
Drain cut-off current
~Vps=15V; -Vgg =10V ~IDsx < 1 1] 1 1 nA
Drain current
> 20 i 2 1.5 mA
—Vpg =15M;Vgs =0 ~Ipss < 135 70 | 35 | 20 mA
Gate-source breakdown voltage
Ig=1rA;Vpg=0 V(BR)GSS > 30 30 30 30 V
Gate-source cut-off voltage
= ; = > 5 3 1 08 V
—-lp=10nA;Vpg=15V VGsoff < 10 6 a4 225 Vv

Drain-source ON-resistance
-Vps=0,1V;Vgg=0 RDSon < 85 125 250 300 @

* Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm.
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P-channel silicon FETs PMBFJ174 to 177

DYNAMIC CHARACTERISTICS
Tj=25 OC unless otherwise specified
Input capacitance, f = 1 MHz

-Vgg=10V;Vpg=0V Cis typ. 8 pF
-Vgs=Vps=0 Cis typ. 30 pF
Feedback capacitance, f = 1 MHz
-Vgs=10V;Vpg=0V Crs typ. 4 pF
Switching times (see Fig. 2 + 3) PMBFJ174 175 176 177
Delay time tq typ. 2 5 15 20 ns
Rise time tr typ. 5 10 20 25 ns
Turn-on time ton typ. 7 15 35 45 ns
Storage temperature ts typ. 6 10 15 20 ns
Fall time t§ typ. 10 20 20 25 ns
Turn-off time toff typ. 15 30 35 45 ns
Test conditions: —VpD 10 6 6 6V
VGs off 12 8 6 3V
RL 560 | 1200 2000 2900
VGSon 0 0 0 ov

Rise time input voltage < 1 ns

V,
GSoff Sk
~VoD INPUT
Fiox
Vout
= 10% 10%
QUTPUT
Vln
20% 90%
- L - | T l-—
72949621 S - 1y -
7294363
Fig. 2 Switching times test circuit. Fig. 3 Input and output waveforms;
tg*+tr=Ton
ts *+ 1 = toff.
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PMBT2222
PMBT2222A

SILICON PLANAR EPITAXIAL TRANSISTORS

N-P-N silicon transistors, in a microminiature plastic envelope intended for switching and linear appli-

cations in thick and thin-film circuits.

QUICK REFERENCE DATA

PMBT2222 | PMBT2222A
Collector-base voltage (open emitter) Vepo  max. 60 I %V
Collector-emitter voltage (open base) VCEo  max. 30 40 Vv
Emitter-base voltage (open collector) VEBO  max. 50 60 V
Collector current (d.c.) Ic max 600 mA
Total power dissipation up to Tgmp =2592C  Pyot max. 250 mw
D.C. current gain
ic=150mA; Vg =10V hFE 100 to 300
Ic=500mA; Vg =10V hFE > 30 40
Transition frequency at f = 100 MHz
lc=20mA;Vcg=20V fr > 250 300 MHz
MECHANICAL DATA Dimensions in mm
ig. T-23.
Fig. 1 SOT-23 Marking code
Pinning: PMBT2222 =pI1B
= e PMBT2222A =pI1P
2 = emitter e gg e s
3 = collector :
5 —
0.150
0.090 < -
VT R Eb2@ke
c ’ ‘
w7 2 | h
b - t
01 ' '
10° ™ max : 1. 25
MBBO12 e b 12 ‘mnax
LIl Y i
_f max
t I

max

o.ae_g_1ﬂ-| | [@lo1@]a]s]

TOP VIEW

7Z96885.1
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PMBT2222
PMBT2222A

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
PMBT2222 | PMBT2222A

Collector-base voltage (open emitter) VCBO max. 60 ‘ 75 vV
Collector-emitter voltage (open hase) VCEO max. 30 40 V
Emitter-base voltage (open collector) VEBO max. 5,0 60 V
Collector current {d.c.) Ic max. 600 mA
Total power dissipation™

up to Tamp = 25 °C Piot max. 250 mwW
Storage temperature range Tstg —65 to 150 oC
Junction temperature T; max. 150 oc

THERMAL RESISTANCE *
From junction to ambient Rth j-a = 500 K/w

CHARACTERISTICS
Tj = 25 OC unless otherwise specified

PMBT2222 PMBT2222A
Collector cut-off current
Ig=0;Vecg=50V IcBO < 0,01 - uA
le=0;Vggp=60V IcBO < - 0,01 uA
IE=0;Veg=50V;Tj=125°C IlcRO < 10 - uA
le=0;Vcp=60V;Tj=125°C icBO < - 10 uA
VEg=3V;Vgg=60V ICEX < =) 10 nA
Base current I
with reverse biased emitter junction
VEB=3V:Vcg =60V IBEX < - 20 nA
Emitter cut-off current
Ic=0;VER=3V IEBO < 10 nA
Saturation voltages**
Ic =150 mA;Ig =15mA VCEsat < 400 300 mVv
VBEsat < 1300 - mv
VBEsat - 06w12 V
Ic =500 mA;Ig =50 mA VCEsat < 1600 1000 mVv
VBEsat < 2600 2000 mv
Breakdown voltages
Ilc=1.0mA;Ig=0 V(BR)CEO > 30 40 VvV
Ic=100pA;lE=0 V(BR)CBO ~ 60 7% vV
lc=0;1g=104A V(BRJEBQ =~ 5,0 60 V

*

Device mounted on a ceramic substrate of 8 mm x 10 mm x 0.7 mm.
Measured under pulsed conditions to avoid excessive dissipation: ty < 300 gs; &5 <0,02.

==
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Silicon planar epitaxial transistors

PMBT2222
PMBT2222A

D.C. current gain
Ic=0,1mA;Vcg=10V
Ic=1mA;Vce=10V
ic=10mA;Vge=10V

lc=10mA; Veg =10 V; Tamp = =55 °C

Ic=150mA; Vce =10V
lc=150mA; Vcg=1V
lc=500mA;Vce=10V

Transition frequency at f = 100 MHz*
Ic=20mA;Vge=20V

Qutput capacitance at f = 1 MHz
IE=0;Vgg=10V

Input capacitance at f = 1 MHz
lc=0:VEg=05V

h-parameters (common emitter) at f = 1 kHz
lc=1mA;Vcg=10V
input impedance
reverse voltage transfer ratio
small signal current gain
output admittance
ic=10mA;Vgg=10V
input impedance
reverse voltage transfer ratio
small signal current gain
output admittance

Noise figure at Rg =1 k2
Ic=100 gkA; Vee=10V; f=1kHz

Switching times (between 10% and 90% levels)

Turn-on time switched to I¢ = 150 mA
delay time
rise time

Turn-off time switched from |¢ = 150 mA
storage time
fall time

PMBT2222 | PMBT22224

hFE > 35

hEE = 50

hFg > 75

heg > 35

hEE 100 to 300

hre > 50

hFe > 30 40

fT > 250 300  MHz
Co < 8,0 pF
Ci < 30 25

hie 20t08,0 k$2
hre <80x 104

hfe 50 to 300

hge 5,0 to 35 uS
hie 0,251t0 1,25 kQ2
hre <4,0x 104

hfe 75t0 375

hoe 25 10 200 uS
F < 40 dB
td < 10 ns
tr < 25 ns
tg < 225 ns
tf < 60 ns

x f1 is defined as the frequency at which hfe extrapolates to unity.
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PMBT2222
PMBT2222A

—0 Y,
Rl
o D.UT
| —le)o—rp—u
| r 72824851
Fig. 2 Waveform and test circuit delay and rise time.
Vi=-05t0+9,9V;Vee=30V;R1=6190Q; R2=200 Q.
Pulse generator: Oscilloscope:
pulse duration tp < 200ns input impedance Zi > 100k
rise time tr < 2ns input capacitance Ci < 12 pF
duty factor 8 = 2% rise time tr < 5ns
Vi t Vee
| |
MD
VG
R1
ol - v; D.UT.
D1
I ;_I ,7[_, tg—— ol 7282485 Vag 7282484.1
Fig. 3 Waveform and test circuit storage and fall time.
Vi=-13810+162V;Vec=30V; -vgg =3V: R1=1k; R2 =200 .
Pulse generator: Oscilloscope:
fall time I < Sns input impedance Zi > 100 k22
pulse time t1 = 100 pus input capacitance C < 12 pF
12 = 500us rise time tr < 5ns
1218 April 1991




PMBT2369

SILICON PLANAR EPITAXIAL SWITCHING TRANSISTOR

N-P-N transistor in a plastic SOT-23 envelope intended for high-speed switching applications.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) Voo o max. 40 Vv
Collector-emitter voltage (Vgg = 0) VCES  max. 40 V
Collector-emitter voltage (open base) VCEO max. 15 V
Collector current (d.c. value) Ic max. 500 mA
Total power dissipation up to Tamp = 25 9C Ptot max. 250 mW
D.C. current gain

lc= 10mA; V=1V hFE 4010 120

lc=100mA;Vecg=2V hEg > 20
Storage time

Icon = 1Bon = |Boff = T0 mA ts 13 ns
MECHANICAL DATA Dimensians in mm
Fig. 1 SOT-23.

Marking code
PMBT2369 = p1J

Pinning:
1 = base gg b .
2 = emitter - —_— B
3 = collector 0.150
. 075 _,_\'?'090 - ™ A [=lo2@als]
0.0 /™
I |
.| Y | 4
' L ,_"(‘JJX ' l 1.L 25
b mfx 1.2 max
‘——ﬁL_\ __,,_5- 10° —i
MBB012 e A ’mux
3
Y _.>){ o_aa_g_;*l ] SECING 72060851

TOP VIEW
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PMBT2369

RATINGS

Limiting values in accordance with the Absolute Maximum System (1EC 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. value)

Total power dissipation up to Tamp =25 C*
Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to'ambient in free air*

CHARACTERISTICS

Tj = 25 9C unless otherwise specified

Collector cut-off current
lge=0;Vgg=20V
IgE=0;Vcg=20V;Tj=125°C

Saturation voltages
Ic=10mA;Ig=1mA

D.C. current gain
Ilc= 10mA;Vge=1V
Ic= 10mA;Vee=1V; Tamp =—550°C
Ic=100mA; Veg=2V

Qutput capacitance at f= 1 MHz
lIE=0;Vcg=5V

Small-signal current gain

Ic=1,0mA; VCE = 10 V; f = 100 MHz; Tamp = 25 °C

Breakdown voltages
Ic=10mA;Ig=0
Ic=10uAIE=0
Ilc=0;1g=10uA
lc=10uA; VBe=0

Switching times at T,y = 25 OC
Storage time (see Fig. 2)

ICon = 1Bon = ~1Boff = 10 MA
Turn-on time (see Fig. 3)

lc=10mA; Igon=3mA; Ve =3V

Turn-off time (see Fig. 3)

Ic=10mA;Igon =3 mA; Igeff =15 mA; Vg =3V

VcBo
VCES
VcEo
VEBO
Ic
Plot
TSTq

Tj

Rth_(—a

lcBo
lceo

VCEsat
VBEsat

hFE
NFE
hFE

Co
hfe

V(BR)CED
V(BR)CBO
V(BR)EBO
V(BRICES

s
ton
Ton

loff
toff

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

max 40
max 40
max 15
max. 45
max. 500
max. 250
—65 to 150
max. 150
= 500
< 400
< 30
< 0,25
0,70 t0 0,85
4010 120

> 20
> 20
< 4.0
> 5,0
min 15
min 40
min 45
min. 40
typ 5,0
< 13
typ 8,0
< 12
typ 10
< 18

K/W

nA
uA

<< <<

ns
ns

ns
ns

ns
ns
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PMBT2907
PMBT2307A

SILICON PLANAR EPITAXIAL TRANSISTORS

P-N-P silicon transistors, in a microminiature plastic envelope, intended for medium power switching
and general purpose amplifier applications in thick and thin-film circuits.

QUICK REFERENCE DATA

PMBT2907 | PMBT2807A

Collector-base voltage (open emitter) —-Vego  max. 60 60 V
Collector-emitter voltage (open base) —Vgep max. 40 60 V
Emitter-base voltage (open collector) —-VEBQ max. 50 v
Collector current (d.c.) —lI¢ max. 600 mA
Total power dissipation up to Tamp =259C  Pyot max. 250 mW
Junction temperature Tj max. 150 oC
D.C. current gain

—Ig =500 mA; —Vcg =10V hFE > 30 50
Turn-off switching time

—lcon =150 mA; —IBon = |Boff = 15 MA  1toff < 100 ns
Transition frequency at f = 100 MHz

—lg=50mA; Vg =20V fr > 200 MHz
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-23. Marking code
Pinning: PMBT2907 =p2B
o= i g:g PMBT2907A = p2F
2 = emitter 75] —
3 = collector 0.150

075 9% ~ R (ElzEkE
0.60" /™
! 0
|4
° 10° s : ‘ 1.11. 25
max 1.2 max

MBE018 e ‘L ,,..i 10° 1

el
~
3
[=]
o

3|
0.&8_8‘1—'1 l EE 72968851

TOP VIEW
W ppril 1991 1221




PMBT2907
PMBT2907A

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

PMBT2907 | PMBT2907A

|
Collector-base voltage (open emitter) |

-VeBo max. 60 } 60 V
Collector-emitter voltage (open base)

~VCEO max. 40 | 60 V
Emitter-base voltage (open collector) \

—VEBO max. 5,0 \
Collector current (d.c.) g max. 600 mA
Power dissipation up to Tamp = 25 °C Piot max. 250 mwW
Storage temperature range Tstg —65 to +150 ocC
Junction temperature Tj max. 150 oC
THERMAL RESISTANCE *
From junction to ambient in free air Rthj-a = 500 K/W

CHARACTERISTICS
Tj = 25 OC unless otherwise specified
PMBT2907 PMBT2907A

Collector cut-off current

lE=0;-Vgcg=50V —IlcBo < 20 10 nA
lE=0;-Vep=50V;Tj=1250C —lego < 20 10  upA
—VEg=05V;~Vcg=30V —ICEX < 50 nA
Base current
with reverse biased emitter junction
~VEB=3V;-Vcg=30V —IBEX < 50 nA
Saturation voltages**
—lgc =150 mA; —Ig = 15 mA ~VCEsat < 0.4 Vv
—VBEsat < 1.3 \
—Ilgc =500 mA; —Ig =50 mA —VCEsat < 1,6 Vv
—VBEsat < 28 e
Collector-base breakdown voltage
open emitter; —Ic = 10 uA; Ig =0 —V(BR)CBO 60 A
Collector-emitter breakdown voltage
open base; —Ic =10 mA; Ig =0 -V(BR)CEO > 40 60 V
Emitter-base breakdown voltage
open collectar; —lg = 10 yA; Ic =0 —V(BR)EBO 50 A

Device mounted on a ceramic substrate of 8 mm x 10 mm x 0.7 mm.

1222
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Silicon planar epitaxial transistors

D.C. current gain
—lgc= 0,1 mA; =Veg=10V
—=lg= 1mA;-Vgg=10V
—lg= 10mA; -Vcg=10V
—=lg=150mA; Vg =10V
—lc=500mA; -Vgcg =10V

Transition frequency at f = 100 MHz
—lg=50mA; -Vcg=20V; Tamp=25°C

Qutput capacitance at f = 1 MHz
lg=1lg=0;-V¢cg=10V

Input capacitance at f = 1 MHz
Ig=lg=0;—Vgg=2V

Switching times (between 10% and 90% levels)

Turn-on time when switched to
—Ig =150 mA; —-Ig=15mA; Vgc =30V
delay time
rise time
turn-on time (tg + tr)

Turn-off time when switched from
—lg=150mA; —-Ig=15mA; Vcc=6V
to cut-off with + Igp = 15 mA (see Fig. 3)
storage time
fall time
turn-off time (tg + tf)

hFE
hFe
hrE
hre
hFe

fr

Co

td
tr
ton

tf
toff

VVV

ANNA

VAWAA

J L PMBT2907
PMBT2907A

PMBT2807 | PMBT2907A
e

35
50
75

30

75

100

100

100 to 300
| 50
200 MHz

8,0 pF
30 pF
10 ns
40 ns
45 ns
80 ns
30 ns
100 ns
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PMBT2907

PMBT2907A
-30vV
O ‘l"‘r
—-16V — :
- rD -
Fig. 2 Turn-on switching time test circuit.
+15V -6V
0
—-30V —
—- 'lp -
Fig. 3 Turn-off switching time test circuit.
Input pulse generator: frequency f = 150 Hz
Fig. 2 and Fig. 3 pulse duration th - 200 ns
rise time t < 2 ns
output impedance Zq - 50 2
Output oscilloscope: rise time tr < 5 ns
Fig. 2 and Fig. 3 input impedance Z; = 10 M
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PMBT3904

SILICON EPITAXIAL TRANSISTORS

N-P-N transistors in a microminiature (SMD) plastic envelope intended for surface mounted applications.

They are primarily intended for use in telephony and professional communication equipment.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) VeBo max. 60 V

Collector-emitter voltage (open base) VecEo max. 40 V
Emitter-base voltage (open collector) VERO max. 6V
Collector current (DC) Ic max. 200 mA
Total power dissipation up to Tamp = 25 9C Piot max. 250 mw
DC current gain
- ) B > 100

Ic=10mA; Vee=1V hgg < 300
Transition frequency at f = 35 MHz

Ic=10mA; Vcg=20V fr > 300 MHz
MECHANICAL DATA Dimensions in mm
Fig.1 SOT-23. Marking code

PMBT3904: p1A

Pinning:
1 = base
: 3.0
2 = emitter
B
3 = collector 2
0.150
0.090
075 % == e y
c ! 0.60 //\ Lﬂ EM@IE
2 ! 1]
s |l 01 5
MBB012 e r%gx max | '!IIE r:‘!mi
|2 10° | |
J max
t 3|
‘_rr|1'u1x_’>){ O.LB_gJ—" nmnﬂ 72968851
max
TOP VIEW

See also Soldering recommendations.
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PMBT3904

RATINGS

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

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

Total power dissipation*
up to Tamp=25°C

Storage temperature

Junction temperature

THERMAL RESISTANCE
Tj =P (Rth j-t + Rth ts + Rth s-a) + Tamb

Thermal resistance
from junction to ambient*®

CHARACTERISTICS
Tamb = 25 9C unless otherwise specified

Collector-emitter breakdown voltages
lc=1mA;Ig=0

Collector-base breakdown voltage
Ic=10uA; IE=0

Emitter-base breakdown voltage
IE=10pA;Ic=0

Collector cut-off current
Vee=30V;VEg=3V

Qutput capacitance at f = 1 MHz
IE=0;Vcg=5V

Input capacitance at f = 1 MHz
Iic=0;VBg=05V

Base current
with reverse biased emitter junction
VER=3V;VCcg=30V

E

VcBo
VceEo
VEBO
Ic

Ptot

Tstg

Tj

Rth j-a

V(BR)CEO
V(BR)CBO
V(BR)EBO
ICEX

Cc

Ce

IBEX

A Pulse test conditions: tp = 300 ps; duty cycle < 2%.

max.
max.

max.

max.

max.

min.

min.

min.

max.

max.

max.

60
40
6
200

250
—65 to +150
150

500

40

60

50

50

Mounted on a ceramic substrate: area = 10 x 8 mm?; thickness = 0,7 mm .

<

mA

mW
oC
oC

K/W

nA

pF

pF

nA
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Silicon epitaxial transistors

Saturation voltages
Ic=10mA; Ig =1 mA
Ic=50mA; Ig=5mA

Ic=10mA; Ig=1mA

Ic=50mA;Ig=5mA
D.C. current gain *

Ic=0,1mA;VCe=1V

lc=1mA;Vce=1V

lc=10mA; Vce=1V

Ic=50mA; VCg=1V
Ic=100mA; Vcg=1V

Transition frequency at f = 100 MHz
Ic=10mA; VCg=20V

Noise figure at Rg =1 k{2
Ic=100 pA; VCE=5V
f=10Hz to 15,7 kHz

h-parameters (common emitter)
lc=1mA;Vce=10V;f=1kHz

Input impedance

Reverse voltage transfer ratio

Small-signal current gain

Qutput admittance

Switching times
Turn-on time when Vgc=3V;VBe =05V
Ic=10mA; Igon =1 mA

Delay time

Rise time
Turn-off time when Ve =3 V; Ig =10 mA
IBon = IBoff = 1 mA

Storage time

Fall time

* Pulse test conditions: tp = 300 us; duty cycle < 2%.

VCEsat

VBEsat
VBEsat
hre
hFe
hFe

hFe
hrE

max.
max.

min,
max.

max.

VV AV V V

min.

max.

PMBT3904

0.2
0.3

0.65
0.85

0.95

< << <<

40
70

100
300

60
30

300 MHz

1t0 10 k&2
0.5t08 10

100 to 400

1to 40 uS

35 ns
35 ns

200 ns
50 ns
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PMBT3906

SILICON EPITAXIAL TRANSISTOR

P-N-P transistor in a microminiature (SMD) plastic envelope intended for surface mounted applications.
The PMBT3906 is primarily intended for use in telephony and professional communication equipment.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) —-VCBO max. 40 V
Collector-emitter voltage (open base) -VCEOD max. 40 Vv
Emitter-base voltage (open collector) ~VEBO max. 5V
Collector current (d.c.) —Ic max. 200 mA
Total power dissipation up to Tamp = 25 °C Piot max. 250 mW
D.C.current gain

=lg=10mA; =Vgg=1V hFE 100 to 300
Transition frequency at f = 100 MHz

—lg=10mA; =Vgg =20V fr min. 250 MHz
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-23.

Marking code

Pinning: PMBT3906 : p2A
1 = base
2 = emitter gg

3 = collector
0.150 1.9

~0.0%0

~ ST ~ o2 @aTe]

b =
01 ' !
rlg: | max : 1.4 25
MBBO18 e \ sno 1.2 max
— — 10 l

* ’ max

N\ !
""rgélx_" 30° 0.48_9 [$lo1@]Al8]
max

>

7Z96885.1

TOP VIEW

See also Soldering recommendations.
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PMBT3906

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter) —VeBo
Collector-emitter voltage (open base) -VCEOo
Emitter-base voltage (open collector) -VERO
Collector current (d.c.) —Ic
Total power dissipation*®

upto Tamp =25 °C Ptot
Storage temperature Tstg

THERMAL CHARACTERISTICS**
Tj=P(Rth j-t + Rth t-s + Rth s-a) + Tamb

Thermal resistance
from junction to ambient Rth j-a

CHARACTERISTICS
Tamb = 25 OC unless otherwise specified
Collector-emitter breakdown voltagea

—lc=1mA;Ig=0 —V(BR)CEO
Collector-base breakdown voltage

~Ic=10pA; Ig=0 —V(BR)CBO
Emitter-base breakdown voltage

—lE=10pA;Ic=0 —V(BR)EBO
Collector cut-off current

-Vee=30V; -Vgg=3V —Ice
Base current

with reverse biased emitter junction —IBEX
Output capacitance at f = 100 kHz

lIE=0;-Vcp=5V Ce
Input capacitance at f = 100 kHz

Ilc=0,-VBg=05V Ce

*

Mounted on a ceramic substrate: area = 10 x 8 mm:; thickness = 0,7 mm.
See Thermal characteristics.
4  Pulse test conditions: tp = 300 us; duty cycle < 2%.

max. 40
max. 40
max. 5
max. 200
max. 250

—B5 to +150
= 500
min. 40
min. 40
min. 5
max. 50
max. 50
max. 45
max. 10

<

mA

mwW
oc

K/W

nA

nA

pF

pF
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Silicon epitaxial transistor

PMBT3906
Saturation voltages
—Ilgc=10mA; —Ig=1mA —~V(CEsat max. 025 V
_ ) B max. 04 V
—lc=50mA; —lg=5mA —VCEsat min. 0,65 V
—lg=10mA; —Ig=1mA —VBEsat max. 085 V
—lg =50 mA; —Ig =5 mA —VBBsat max. 095 V
D.C. current gain
—lc=01mA; =Vgg=1V hEE min. 60
—lg=1mA; -Vce=1V hre min. 80
min. 100
—Ig=10mA; -VCg=1V hrFe max. 300
—lg=50mA; -Vgcg=1V hEg min. 60
—lgc =100 mA; -VCg=1V hEE min. 30
Transition frequency at f = 100 MHz
—lgc=10mA; =Vcg=20V fr min. 250 MHz

Noise figure at Rg =1 k2

—lg=100 pA; —VCcg =5V

f=10Hz to 15,7 kHz F max. 4 dB
h-parameters (common emitter)

—lg=1mA; -Vcg=10V;f=1kHz

Input impedance hie m‘ar:( 212 ::g
Reverse voltage transfer ratio hre $;1 11'8 :g:
Small signal current gain hfe rr::; lgg
Output admittance hoe 2; gg zg
Switching times

Turn-on time when —Vcc =3V, -VBe=05V

—lg=10mA; —lggn =1 mA
Delay time td max. 35 ns
Rise time tr max. 35 ns

Turn-off time when —Vcc =3 V. —Igc=10mA

—IBon = —IBoff = 1 MA
Storage time ts max. 225 ns
Fall time tf max. 75 ns
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PMBT4401

SILICON PLANAR EPITAXIAL TRANSISTOR

NPN silicon planar epitaxial transistor, housed in a SOT-23 envelope.

It is intended for use in linear, switching, and general purpose applications.

The complementary type is the PMBT4403.

QUICK REFERENCE DATA

Collector-emitter voltage

Collector current (DC)

DC current gain
Ilc=150mA;Vce=1V

Total power dissipation
up to Tgmp = 25 °C*

MECHANICAL DATA

Fig. 1 SOT-23
Pinning.
1 = base 0,150
= npei 0,090
2 = emitter W
3 = collector // =~
- 011
c r1n%:< ~"max
b j—-_ L__.‘!. 10°
r—— 1 ] max
! N\
— 11 .
max  30°
max

max a0 Vv
max. 600 mA
min. 100
max. 300
max. 250 mW

Dimensions in mm

Marking code = p2X

30
28
5
~{BsE m [EEzEhM]
2 1H L
: ()
, 1L 25
1,2 max
_

ERCINE

TOP VIEW

* Mounted on a ceramic substrate of 8 mm x 10 mm x 0.7 mm.

7Z36885
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PMBT4401

RATINGS

Limiting values in accordance with the Absolute Maximum System (1EC 134)

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

Total power dissipation
up to Tymp = 25 0C*

Storage temperature range

Junction temperature

THERMAL RESISTANCE

From junction to ambient®

CHARACTERISTICS
Tamb = 25 °C unless otherwise specified

Collector-emitter breakdown voltage
Ic=1.0mA;Ig=0
Collector-base breakdown voltage
lc=100 A 1E=0
Emitter-base breakdown voltage
IE=100pA;Ic=0
Base cut-off current
Vce=35V;VER=04V
Collector cut-off current
Vce=35V;VEg=04V
DC current gain
Ic= 0.1mA; V=1V
Ic= 1.0mA;VCg=1V
Ic= 10mA;Veg=1V
Ic=150mA; VCcg=1V
Ic=500mA;Vcg=2V
Saturation voltage
Ic=150mA;Ig = 15 mA

Ic=500mA;Ig =50 mA

* Mounted on a ceramic substrate of 8 mm x 10 mm x 0.7 mm.

VCEO
VCBO
VEBO
Ic

Ptot

V(BR)CEO
V(BR)CBO
V(BR)EBO
IBEX
ICEX

hFEe
hFE
hre
hFE
hFe

VCE sat
VBE sat

VCE sat
VBE sat

max 40 V
max 60 V
max 6.0 V
max. 600 mA
max. 250 mW
—B5to+150 OC
max. 150 oC
= 500 K/W
e 40 V
> 60 V
> 6.0 V
< 0.1 uA
< 0.1 pA
> 20
> 40
> 80
100 to 300
> 40
< 04 V
0.75t0 0.95 Vv
< 0.75 V
< 1.2 V
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Silicon planar epitaxial transistor PMBT4401

Transition frequency; f = 100 MHz;

Ic=20mA;VCE=10V T > 250 MHz
Collector-base capacitance

IE=0;Vcg=5V;f=100kHz Ceb =2 8.0 pF
Emitter-base capacitance

Ic=0; VBe =0.5V; f=100 kHz Ceb < 30 pF

‘! o f = Hz:

gt podanica; £ = 1 Kz W min 10 k2

¢ VCE ‘e max. 8.0 k2

Voltage feed-back rati 1
oltage feed-back ratio min. 0.1 x 10°

Ic=1mA;Vge=10V;f=1kHz hre max. 30 x 10°*
Small-signal current gain; f= 1 kHz; i 40

lc=1mA;Vce=10V hfe maxl. 500
QOutput admittance; f = 1 kHz; .

min. 1.0 pS

Ic=1mA;Veg=10V hie - 2 ﬁs
Switching times (resistive load)
Turn-on time

Ic=150mA; g1 =15 mA;

Vee=30V;VEgg=2V

delay time 14 max. 15 ns

rise time tr max. 20 ns
Turn-off time

Ic=150mA; Ve =30V;

Ig1=1g2=15mA

storage time tg max. 225 ns

fall time tf max. 30 ns
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PMBT4403
SILICON PLANAR EPITAXIAL TRANSISTOR
PNP silicon planar epitaxial transistor, housed in a SOT-23 envelope.
It is intended for use in linear, switching and general purpose applications.
The complementary type is the PMBT4401.
QUICK REFERENCE DATA
Collector-emitter voltage —VcEO max. 40 V
Collector current (DC) ~lI¢ max. 600 mA
DC current gain )
- ; - min 100

Ic=150mA;Vee=2V hEg max. 300
Total power dissipation

up to Tamp =250C Piot max. 250 mW
MECHANICAL DATA Dimensions in mm

Fig. 1 SOT-23

Marking code = p2T

Pinning: 2,8
-— _—

1 = base 0,150

2 = emitter 0,090 - -
3 - collector I~ ]  (EbzEkE
2 v 1y
us u
! f
01 | :
& 10° ™ max : 1,6 25
L 1,2 max
b “ﬁnﬁhhh_k \ 10° | ‘

T max
T \ ’ 3L

T 068 0+ |~ BOIBIALE]

max

TOP VIEW

* Mounted on a ceramic substrate of 8 mm x 10 mm x 0.7 mm.

7296885
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PMBT4403

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-emitter voltage -VCEO
Collector-base voltage -VeBo
Emitter-base voltage —VEBO
Collector current (DC) —i¢
Total power dissipation

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

THERMAL RESISTANCE

From junction to ambient® Rth j-a

CHARACTERISTICS
Tamb = 25 ©C unless otherwise specified
Coliector-emitter breakdown voltage

—lc=1.0mA;Ig=0 ~V(BR)CED
Collector-base breakdown voltage

—lc=100pA;lg=0 ~V(BRICBO
Emitter-base breakdown voltage

—lg=100pA;Ic=0 —V(BRJEBO
Base cut-off current

—Vce=35V;-VEg=04V —IBEX
Collector cut-off current

—~Vee=35V;-VEg=04V —IcEX
DC current gain

—lg= 0.1mA; -Vgg=1V hFe

=lg=1.0mA; -Vge=1V heg

—lgc= 10mA; -Vgcg=1V hFg

=lgc=150mA; -Vge=2V hFg

—lc=500mA; -Vcg=2V hEgE
Saturation voltage

—lg=150mA; —Ig = 15 mA —VCE sat

—VBE sat
—lgc =500 mA; —Ig = 50 mA —VCE sat
—VBE sat

* Mounted on a ceramic substrate of 8 mm x 10 mm x 0.7 mm.

max. 40 V
max. 40 V
max. 50 V
max. 600 mA
max. 250 mW
—65 to +150 °C
max. 150 °oC
= 500 K/W
> 40 Vv
> 40 V
> 50 V
< 0.1 pA
< 0.1 pA
> 30
> 60
= 100
100 to 300
> 20
< 0.4 V
0.75t0 095 V
< 075 V
< 1.3V
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Silicon planar epitaxial transistor PMBT4403

Transition frequency at f= 100 MHz;

—lg=20mA; -Vgg=10V fr > 200 MHz
Collector-base capacitance

lIg=0;—Veg=10V; f=100 kHz Ceb < 8.5 pF
Emitter-base capacitance at f = 100 kHz;

Ilc=0;,-VBe=05V Ceb <« 35 pF
Input impedance at f= 1 kHz; min. 15 Kk

—lgc=1mA;-Vgce=10V hije iy 15 K

Voltage feed-back ratio at f= 1 kHz;

H -4
—lg=1mA; V=10V hre min. 0.1x 10

max. 8.0x 10
Small-signal current gain at = 1 kHz;

—lg=1mA;-Vgce=10V hfe m:—; 538
Qutput admittance at f = 1 kHz; min 1.0 S

—lg=1mA;=VCE=10V hoe o 100 :s
Switching times (resistive load)
Turn-on time

—lc=150mA; —Ig1 =15 mA;

~Vee=30V; -Vgg=2V

delay time tq max. 15 ns

rise time 1r max. 20 ns
Turn-off time

—lc=150mA; -Vgc=30V;

—lg1=+Ig2=15mA

storage time tg max. 225 ns

fall time tf max. 30 ns
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J L PMBT5088

SILICON PLANAR EPITAXIAL TRANSISTOR

N-P-N small-signal transistor in plastic SOT-23 envelope intended for low-noise input stages in audio
equipment, when using SMD technology.

QUICK REFERENCE DATA

Collector-emitter voltage

(open base) VCEO max. 30 v
Collector-base voltage
(open emitter) VCBO max. 35V
Collector current (d.c.) Ic max. 50 mA
Total device dissipation
up to Tamp = 25 °C Piot max. 250 mW
Collector-emitter saturation voltage
ic=10mA;Ig=1mA V(CEsat max. 05V
D.C. current gain
lc=1mA;Vgg=5V heg min. 350
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-23. .
Marking code: p1Q
Pinning: 30
1= base 2.8
2 = emitter —
3 = collector ga%%
- —_ -—
LS 7 A (E@kE
0.60[" //
c . il - N
ol 01 '
b rl%; max
wMBE012 e R 74-—‘_! 10°
\ ’ max
3
! ﬂ,\/ 0 J
max  30° 048 -0 7296885.1
max

TOP VIEW
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PMBT5088

RATINGS

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

Collector-emitter voltage
(open base)

Collector-base voltage
(open emitter)

Emitter-base voltage
(open collector)

Collector current (d.c.)

Total power dissipation
up t0 Tamb = 25 °C*

Storage temperature

Junction temperature

THERMAL RESISTANCE
From junction to ambient”®

* Mounted on a ceramic substrate of 8 mm x 10 mm x 0.7 mm.

VCEO
VCBO

VEBO
Ic

Piot

Tsig
Tj

Rthj-a

max. 30V
max. 3BV
max. 45 V
max. 50 mA

max. 250 mW
—65 to +150 °C
max. 150 oC

= 500 K/W

1242
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Silicon planar epitaxial transistor

CHARACTERISTICS

Tj=25 oC unless otherwise specified

Collector-emitter breakdown voltage
Ig=0;Ic=1mA

Collector-base breakdown voltage
Ig=0;Ic =100 pA

Collector cut-off current
Vecg=20V;Ig=0

Emitter cut-off current
VEBoff=3V:Ic=0

Saturation voltages
Ic=10mA;Ig=1mA

D.C. current gain
Ic=100uA;VCE=5V

Ic= 1mA;Vcg=5V

Ic=10mA;Vgge=5V
Small-signal current gain

Ic=1mA;Vce=5V;f=1kHz

Noise figure at Rg = 10 k§2; Tamp = 25 °C
Ic =100 uA; VCE =5 V;
f=10Hz to 15,7 kHz

Collector capacitance at f = 100 kHz
Veeg=5V;Ig=0

Emitter capacitance at f = 100 kHz
VBe=05V;Ic=0

V(BR)CEO
V(BR)CBO
IcBO

lEBO

VCEsat
VBEsat

hFE

hFE

hfe

Ce

PMBT5088

min.

min.

max.

max.

max.
max.

min.

max.

min.
min.

max.

max.

30 Vv

3BV

50 nA

50 nA

05V
08 Vv

300
900

350
300

350
1400

3,0 dB

40 pF

10 pF
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PMBT5401

SILICON P-N-P HIGH-VOLTAGE TRANSISTOR

P-N-P high-voltage small-signal transistor for general purposes and especially in telephony applications

and encapsulated in a SOT-23 envelope.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) -VeBo max. 160 Vv
Collector-emitter voltage (open base) =VCEO max. 150 Vv
Collector current —lc max. 500 mA
Total power dissipation up to Tamp = 25 °C Peot max. 250 mw
Collector-emitter saturation voltage
Ic=50mA;Ig=5mA VCEsat max. 05 V
D.C. current gain
Ic=10mA;Vcg=-5V hEge 60 to 240
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-23. ;
Marking code: p2L
Pinning: 3.0
1= base 2.8
2 = emitter 0.150 18] —=
3 = collector 0.090
075 . = =2 @lals]
~ 8T8 EEONE
/ ]2 v 1]
——
- -
. Ll oa - ! f
g max : 1.4 25
b ] 1.2 max
= el | ‘\ 100 ‘
‘ ’ max
MBB018 e 3
'
11 0. ] -
““max  30° 0"“8—0_1 nmnﬂ 72968851
max
TOP VIEW

April 1991
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PMBT5401

RATINGS

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

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

Total power dissipation *
up to Tgmp =25 °C

Junction temperature

Storage temperature

THERMAL RESISTANCE

From junction to ambient*

CHARACTERISTICS
Tj = 25 OC unless otherwise specified

Collector cut-off current
IE=0;-Vgg=120V
lIg=0;—Vep=120V; Tamp = 150 °C

Breakdown voltages
Ic=10mA;Ig=0
Ic=100uA;IE=0
Ilc=0;Ig =10 pA

Saturation voltages
—=lc=10mA; —-Ig=1,0mA

—lgc=50mA; -Ig =50 mA

D.C. current gain
Ic=1,0mA; -Vgcg=5V
Ic=10mA; -Vgg =5V
Ilc=50mA; -Vgg=5V

Small-signal current gain
Ilc=10mA; -Vecg=10V;f=1kHz

Qutput capacitance at f = 1 MHz
lg=0;-Vcg=10V

Transition frequency at f = 100 MHz

—lgc=10mA; -Vcg=10V; Tamp=259°C

Noise figure at Rg =10 2
Ic=200 pA; —VCE =5V;
f=10Hz to 15,7 kHz; Tamp =25 °C

* Mounted on a ceramic substrate of 8 mm x 10 mm x 0.7 mm.

-VcBo
—VCEOo
—VEBO
_]C

Ptot
Tj
Tstg

Rth j-a

—-IcBo
~Ilceo

—V(BR)CED
—V(BR)CBO
—V(BR)EBO

—VCEsat
—VBEsat
—V(CEsat
—VBEsat

hFE
hEE
hFE

hfe
Co

fr

max. 160 V
max. 150 V
max. 50V

max. 500 mA

max. 250 mW
max. 150 oC
—65 to +150 °C

500 K/W
max. 50 nA
max. 50 pA
min. 150 v
min. 160 V
min. 50V
max. 02V
max. 1.0V
max. 05 V
max. 1.0V
min. 50
min. 60
max. 240
min. 50
min. 40
max. 200
max. 6,0 pF
min. 100 MHz

max. 300 MHz

max. 8,0 dB
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PMBT5550

SILICON N-P-N HIGH-VOLTAGE TRANSISTOR

N-P-N high-voltage small-signal transistor for general purposes and especially telephony applications

and encapsulated in a SOT-23 envelope.

QUICK REFERENCE DATA

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

Total power dissipation up to Tamp = 25

Collector-emitter saturation voltage
Ic=50mA; Ig=5mA

D.C. current gain
Ic=10mA;Vcg=5V

Vceo
VCEO

oc Ptot
VCEsat

hFE

max. 160 V

max. 140 V

max. 600 mA

max. 250 mW

max. 0,25 V
60 to 250

MECHANICAL DATA

Dimensions in mm

Fig. 1 SOT-23. i
Marking code: p1F
Pinning:
1= base gg
2 = emitter ' < .
3 = collector 0.150 B
0.090 _— -—
T 053 ) (ED2ekE
J:
Y = f]
i | 01 7 !
5 10 e | 1.4 25
max \ 1.2 max
(-1 l
MBBO012 e * P"; TL%X _
3]
._ﬂ‘lgx—- 30° U.Lﬁ_gj"l [@lo1®[A[8] 7296885 .1
max
TOP VIEW
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PMBTS5550

RATINGS

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

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

Total power dissipation *
up to Tymp =250°C

Storage temperature

Junction temperature

THERMAL RESISTANCE *

From junction to ambient

CHARACTERISTICS
Tj = 25 OC unless otherwise specified

Collector cut-off current
IE=0;Vcg=100V
IE=0; Ve =100 V; Tamp = 100 °C

Emitter cut-off current
Ilc=0;VEg=4,0V

Breakdown voltages
lc=10mA;Ig=0
Ilc=10pA;IE=0
Ic=0;1g =10 A

Saturation voltages
Ic=10mA;Ig=10mA

Ic=50mA;Ig=50mA

D.C. current gain
Ic=10mA;Veg=5V
Ic=10mA;Vgg =5V
Ic=50mA;VCg=5V

Qutput capacitance at f = 1 MHz
IE=0;Vep=10V

Input capacitance at f = 1 MHz
Ic=0;VEg=05V
Transition frequency at f = 100 MHz

Ic=10mA;VCe=10V; Tagmp = 26 °C

* Mounted on a ceramic substrate of 8 mm x 10 mm x 0.7 mm.

VCeo
VceEo
VEBO
ic

Ptot
Tstg

Tj

Rth t-a

IcBO
lcBo

lEBO

V(BR)CEO
V(BR)CBO
V(BRJEBO

VCEsat
VBEsat
VCEsat
VBEsat

hFE
hFE
hFg

Co
Ci'

fr

max. 160
max. 140
max. 6
max. 600
max. 250
—65 to +150
max. 150
500

max. 100
max. 100
max. 50
min. 140
min, 160
min. 6
max. 0,15
max. 1,0
max. 0,25
max. 1.2
min. 60
min. 60
max. 250
min. 20
max. 6
max. 30
min. 100
max. 300

mA

mw
oC
oC

K/W

nA
uA

nA

<< <

<< <<

pF

pF

MHz
MHz
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PMBT5551

SILICON NPN HIGH-VOLTAGE TRANSISTOR

NPN high-voltage small-signal transistor for general purposes and especially telephony applications

and encapsulated in a SOT23 envelope.

QUICK REFERENCE DATA

Collector-base voltage (open emitter)

Collector-emitter voltage (open base)

Collector current

Total power dissipation up to Tamp = 25 ©C

Junction temperature

Collector-emitter saturation voltage
Ic=560mA; Ig =56mA

DC current gain
lc=10mA; Vcg=5V

VCEOD max.
Ie max.
PIOI max.

Tj max.

VCEsat max.

hEg min.

MECHANICAL DATA

Fig.1 SOT23.
Pinning:
1= base
2 = emitter
3 = collector
0.150
c 0.75 \‘0'090

= o'.so"‘//‘\

0.1
MBBD12 e 100 —-| f-—
max max
Al \ 00
t

VcBO max.

180 V
160 V
600 mA
250 mW
150 oC

0.20 v

80

Dimensions in mm

Marking code
PMBT5551= pGl

3.0
28
g — [
_.. -— =
] 2 1 1 .
L
' , 1L 25
1.2 max
, 4
3l:ﬂ
o.aa_°1—-l ] [olo1@[a]8]
TOP VIEW

=lo2¢]a]8]

7296885.1

April 1991
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PMBT5551

RATINGS

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

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

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

Storage temperature range

THERMAL RESISTANCE
From junction to ambient*®

CHARACTERISTICS
Tamb = 25 ©C unless otherwise specified
Collector cut-off current
lge=0;Vcg=120V
I =0;VcB=120V; Tamp = 100 °C
Emitter cut-off current
Ilc=0;VEg=4.0V
Breakdown voltages
Ilc=10mA;Ig=0
Ic = 100 gA; Ig=0
Ic = 0; IE=10pA
Saturation voltages
Ic =10mA;Ig=1.0mA

Ic =50 mA; Ig =5.0 mA

DC current gain
Ic=1.0mA;VCg=5V
Ic = 10mA; VCg=5V
Ic = 50mA; Vcg=5V
Small-signal current gain
Ic =1.0mA; VCe=10V;f=1kHz
Output capacitance at f = 1 MHz
I =0;Veg=10V
Input capacitance at f = 1 MHz
Ic =0;VEg=05V
Transition frequency at f = 100 MHz
Ilc = 10mA; V=10V

Noise figure at Rg =1 k2
Ic = 250 pA; Ve =5V; f=10 Hz to 15.7 kHz

* Substrate size 8 mm x 10 mm x 0.7 mm.

VcBo
VCEO
VEBO
Ic
Ptot

Tj

Tstg

Rth j-a

IcBO
IcBO

IEBO

V(BR)CEO
V(BR)CBO
V(BR)EBO

VCEsat
VBEsat
VCEsat
VBEsat

hFE
hre
hFE

hfe
Co

C

max. 180
max. 160
max. 6
max. 600
max. 250
max. 150
—65 to + 150
= 500
max. 50
max. 50
max. 50
min. 160
min. 180
min. 6.0
max. 0.15
max. 1.0
max. 0.20
max. 1.0
min. 80
min. 80
max. 250
min. 30
min. 50
max. 200
max. 6
max. 30
min. 100
max. 300
max. 8

<

mA
mwW
oC
oc

K/W

nA
uA

nA

<< <

<< <<

pF

pF

MHz
MHz

dB
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PMBT6428
PMBT6429

SILICON EPITAXIAL TRANSISTORS

N-P-N transistors in a microminiature (SMD) plastic envelope intended for application in thick and

thin-film circuits (Surface Mounted Device).

They are primarily intended for use in telephony and professional communication equipment.

QUICK REFERENCE DATA

PMBT6428 |PMBT6429

Collector-base voltage (open emitter) VCBO max. 60 55 V
Collector-emitter voltage (open base) VCcEO max. 50 45 Vv
Collector current (d.c.) Ic max. 200 mA
Total power dissipation up to Tamp = 25 °C Piot max. 250 mW
D.C. current gain )
N . _ min. 250 500
le A mAIVIGE=B¥ hFE max. 650 1250
Ic=1mA;Vgg=5V hgg min. 250 500
Trz:ns:clfr:nfl:r:q\::encz gt\; =100 MHz ; min. 100 MHz
c W VCE T max. 700 MHz
Input capacitance at f = 1 MHz
Ilc=0;VER=05V Ce max. 8,0 pF
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-23. Marking code
Pinni 3.0 PMBT6428: p1K
i 2.8 5] PMBT6429:p1L
1= base -~ — B
2 = emi 0.150 =
= emitter 0.090
3= collector ., 075 % e < A [=[o2@[A[8]
0.60 // b
C ]
/ = ]
s e T
,J,?,; 1™ max . 1.4 25
MBB012 e i \ 1.2 max
— L2 0° :
= J max
t 37
L =
“_“!.61,(_" 30° 0-‘*5_8_1—" EE 7296885 .1
max
TOP VIEW

See also Soldering recommendations.
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PMBT6428
PMBT6429

RATINGS

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

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

Total power dissipation®
up to Tamp =25 °C

Storage temperature
Junction temperature

THERMAL CHARACTERISTICS

Thermal resistance
from junction to ambient*®

CHARACTERISTICS

Tamb = 25 ©C unless otherwise specified

Collector-emitter breakdown voltage
Ic=1mA;Ig=0

Collector-base breakdown voltage
Ic=0,1mA;lIg=0

Collector cut-off current
V=30V
IE=0;Vee=30V

Emitter cut-off current
Ic=0;VER=5V

Base-emitter On-voltage
Ic=1mA;Vcg=5V

* Mounted on a ceramic substrate of 8 mm x 10 mm x 0.7 mm.

1252

VeBo
VCEO
VEBO
Ic

Ptot

Tstg
Tj

Rth j-a

V(BR)CEO
V(BR)CBO

IcEO
IceO

IEBO

VBE(on)

max.

max.

max.

max.

max.

min.

min.

max.
max.

max.

max.

PMBT6428 | PMBT6429

60

50
6,0
200

250
—65 to +150
150

500

PMBTE428 | PMBT6429

55 V

45

50

60

100
10

10

560
660

45

55

\%
Vv
mA

mW
oC
oC

K/W

nA
nA

nA

mV
mV

N
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Silicon epitaxial transistors PMBT6428
PMBT6429

PMBT6428 [ PMBT6429
|

Collector-emitter saturation voltage

Ic=10mA;1g =05 mA V(CEsat max. 0,2 Y

Ic=100 mA;Ig=5mA VCEsat max. 06 Vv
D.C. current gain

Ic=01mA;VCE=5V hFE min, 250 500

min. 250 500

Ic=01mA;Veg=5V hFg max. 650 1250

lc=1mA;Vce=5V hFE min. 250 500

Ic=10mA;VCg=5V heg min. 250 500
TrTnSSIA?r:.ane-q\jencz gl\l; =100 MHz ; — 100 Miiz

¢ s HCE L. max. 700 MHz
Qutput capacitance at f = 1 MHz

IE=0;Vcg=10V Ce max. 3,0 pF
Input capacitance at f = 1 MHz

lc=0;VEp=05V Ce max. 8.0 pF

P

April 1991
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SILICON EPITAXIAL TRANSISTORS

PMBTAOS5
PMBTAOQ6

N-P-N transistors in a microminiature (SMD) plastic envelope intended for surface mounted applications.

They are primarily intended for use in telephony and professional communication equipment.

QUICK REFERENCE DATA

PMBTAOQO5 | PMBTADG

Collector-base voltage (open emitter) VcBo max. 60 80 Vv
Collector-emitter voltage (open base) VCcEO max. 60 80 Vv
Emitter-base voltage (open collector) VEBO max. 4 vV
Collector current (d.c.) Ic max. 500 mA
Total power dissipation up to Tamp = 25 °C Ptot max. 250 mW
D.C. current gain
Ic=100mA;Vcg=1V hFg min, 50
Transition frequency at f = 100 MHz
Ic=10mA; VCe=2V fi min. 100 MHz
Collector-emitter saturation voltage
Ic=100 mA; Ig = 10 mA VCEsat max. 0,25 Vv
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-23. Marking code
Pinning: PMBTAO5: p1H
T — PMBTAO6 : p1G
2 = emitter
3 = collector 885% |
9
Ry i E02@LE]
~ ST~ G Ebzelks
c / ]2 1
- B ,
— |-— 0'1 d
b o max 1L 25
\ 1.2 max
o l
MBB012 e B S | r:'gx
4 N f 3
11 _,\/ 0 5
max ~ 30° O‘La—o,f" °‘1® E 7296885. 1
max
TOP VIEW

See also Soldering recommendations.
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PMBTAO5
PMBTAO6

RATINGS

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

Collector-base voltage VCBO
Collector-emitter voltage (open base) VCEO
Emitter-base voltage (open collector) VEBO
Collector current (d.c.) Ic
Total power dissipation *

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

THERMAL CHARACTERISTICS **
Tj =P (Rth j-t + Bth ts * Rth s:a) + Tamb

Thermal resistance
from junction to ambient Rth j-a

CHARACTERISTICS

Tamb = 25 ©C unless otherwise specified

Collector-emitter breakdown voltage &

Ic=1mA;Ig=0 V(BRICEO
Emitter-base breakdown voltage

Ic =0; Ig = 100 gA V(BR)EBO
Collector cut-off current

Vce=60V;Ig=0 ICED

Collector cut-off current

Veg=60V;Ig=0

Vggzsov;lgw IcBo
Saturation voltages

Ic =100 mA; Ig =10 mA VCEsat
Base-emitter on voltage

Ic=100mA; Vcg=1V VBE(on)
D.C. current gain

Ic=10mA; VCg=1V hFE

Ic=100mA; VCg=1V hEg
Transition frequency at f = 100 MHz

lc=10mA; VCg=2V fr

.

** See Thermal characteristics.
A  Pulse test conditions: tp = 300 us; duty cycle < 2%.

max.

max.

max.

max.

max.

max.

min.

min.

max.

max.
max.

max.

max.

min.

min.

PMBTAQ5 | PMBTAO6
|
60 | 80 V
60 | 80 V
4 v
500 mA
250 mw
—65 to +150 oC
150 oC
500 K/W

PMBTADS | PMBTAOD6

o |

0,1

0.1
0,1

025

50
50

100

Mounted on a ceramic substrate: area = 10 x 8 mm; thickness = 0,7 mm.

80

UA

LA

MHz

1256

S

April 1991




PMBTA13
PMBTA14

A

N-P-N SMALL-SIGNAL DARLINGTON TRANSISTORS

N-P-N small-signal darlington transistors in a microminiature SMD envelope (SOT-23).

Designed primarily for preamplifier input applications requiring high input impedance.
P-N-P complement is the PMBTAB3/64.

QUICK REFERENCE DATA

Collector-emitter voltage

VBg=0 VCES max 30 V
Collector current (d.c.) Ic max 300 mA
Total power dissipation

up to Tagmp =25 °C Piot max 250 mW
Junction temperature Tj max 150 ©oC
D.C. current gain

Ic=10mA; VCg=5V PMBTA13 hFE min. 5000

PMBTA14 hEg min. 10000
Transition frequency at f = 100 MHz

Ilc=10mA;Vcg=5V fr min 125 MHz
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-23.

Pinning: Marking code
1 = base PMBTA13: p1M
2 = emitter -~ 30 PMBTA14: pIN
3 = collector 2.8
0.150
0.090
075 |leed [EEz@kTE]
0.60 // h 2 = A]e]
Y, .y
’J - e p b &
o .01 ' - 1T¢. e
max . v
mfx ' 1.2 max @
— |10 |
max
\ ’ 3 ; MBBO24 e

~“max  30°
max

0

0.48_

TOP VIEW

See also Soldering recommendations.

0 L Sli@ATe]

7Z96885.71
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PMBTA13

PMBTA14

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

VBe=0 VCES max. 30V
Emitter-base voltage (open collector) VEBO max. 0V
Collector current (d.c.) Ic max. 300 mA
Total power dissipation

up to Tamp = 25 °C* Piot max. 250 mW
Storage temperature Tstg —65to +150 ©C
Junction temperature Tj max. 150 °oC

THERMAL RESISTANCE
From junction to ambient™® Rth j-a 500 K/W

CHARACTERISTICS
Tj=25 OC unless otherwise specified

Collector-emitter breakdown voltage

Ig =100 pA V(BR)JCES  min. 30 V
Emitter-base cut-off current
VBe=10V IEBO max. 0,1 pA
Collector-base cut-off current
Veg=30V ICBO max. 0,1 pA
D.C. current gain
Ic=10mA; Vcg=5V PMBTA13 hFge min. 5000
PMBTA14 heg min. 10 000
Ic=100mA; Vgg=5V PMBTA13 hFE min. 10 000
PMBTA14 hFg min. 20 000
Collector-emitter saturation voltage
Ic=100mA; Ig =0,1 mA V(CEsat max. 15V
Base-emitter ON-voltage
Ic=100mA; VCE=5V VBE(on) max. 20V
Transition frequency at f = 100 MHz
Ic=10mA; V=5V - fr min. 125 MHz

* Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm.
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PMBTA42
PMBTA43

SILICON EPITAXIAL TRANSISTORS

N-P-N transistors in @ microminiature (SMD) plastic envelope intended for surface mounted applica-
tions. They are primarily intended for use in telephony and professional communication equipment.

QUICK REFERENCE DATA

PMBTA42 PMBTA43
Collector-base voltage (open emitter) VCBO max. 300 200 V
Collector-emitter voltage (open base) VCEO max. 300 200 V
Emitter-base voltage (open collector) VEBO max. 6 Vv
Collector current (DC) Ic max. 500 mA
Total power dissipation up to Tamp =25°9C  Pyot max. 250 mW
Junction temperature Tj max 150 oC
D.C. current gain
Ic=10mA;Vce=10V hFg min. 40
Transition frequency at f = 35 MHz
lc=10mA;VCe=20V fT min. 50 MHz
Feedback capacitance at f = 1 MHz
lc=0;Vcg=20V Cre max. 3 4 pF
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-23. Marking code
Pinning: 3.0 PMBTA42 = p1D
1= base 2.8 PMBTA43 = p1E
2 = emitter 0.150 I
3 = collector 0.090 ) =
- 078 5 ) [EDe@RE
0.60[" //
il
A 2 |
e 014 ' : !
b 10° ™ max 1L 25
m;:x 1.2 max
— _,l 10° !
MBB012 e ‘ ’ max
3
e 0_. =
max " 30° 0-53_0_1 EE 72968851
max
TOP VIEW

See also Soldering recommendations,
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PMBTA42
PMBTA43

RATINGS

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

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Emitter-base voltage (open collector)
Collector current (DC)
Total power dissipation (note 1)

up to Tamp =25 9C
Storage temperature

Junction temperature

THERMAL CHARACTERISTICS

Tj =P (Rth j-t + Rth ts + Rth s.a) + Tamb
Thermal resistance
from junction to ambient

CHARACTERISTICS
Tamb = 25 OC unless otherwise specified

Collector-emitter breakdown voltage (note 2)
Ic=1mA;Ig=0

Collector-base breakdown voltage
Ilc=100 uA;IE=0

Emitter-base breakdown voltage
IE=100uA;Ic=0

Collector cut-off current
IE=0;Vgg =200V
Ie=0;Vgg=160V

Emitter cut-off current
lc=0;VBe=6V
Ic=0;Vgg=4V

Feedback capacitance at f = 1 MHz
Ie=0;Vgp=20V

Notes

VeBo
Vceo
VEBO
Ic
Ptot

Tstg
Tj

Rth j-a

V(BRICEO

V(BRICBO

V(BR)EBO

IcBO

IEBO

Cre

max.
max.
max.
max.

max.

max.

min.

min.

min.

max.
max.

max.
max.

max.

PMBTA42 1 PMBTA43
300 200 V
300 200 V

6 v
500 mA
250 mw
—65 to +150 oC
150 oC
500 K/W

PMBTA42 PMBTA43
300 200 V
300 200 V

6 6 V
0,1 — uA
- 0,1 uA
0.1 —  uA
- 0,1 uA
3 4 pF

1. Mounted on a ceramic substrate: area = 2,5 cm?; thickness 0,7 mm.

2. Pulse test conditions: tp =300 ps; § = 0,02.

1260
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Silicon epitaxial transistors PMBTA42

PMBTA43
Saturation voltages
- - V(CEsat max. 0.5 \%
o= -
c=20mA;Ig=2mA VeEss: A, 09 v
D.C. current gain
lg= 1mA;Vcg=10V min. 25
lc=10mA;Vge=10V hEg min, 40
lc=30mA;Vcg=10V min. 40
Transition frequency at f = 100 MHz
Ic=10mA;Vcg=20V 3 ] min. 50 MHz
140 I 7292780
heg |
\\
100 A\
60 \
\
20
0,1 1 10 100 I (mA) 1000

Fig. 2 Tj =25 9C; Vg = 20 V; typical values.
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PMBTAS5
PMBTAS6

SILICON EPITAXIAL TRANSISTORS

P-N-P transistors in a microminiature (SMD) plastic envelope intended for surface mounted applications.

They are primarily intended for use in telephony and professional communication equipment.

QUICK REFERENCE DATA

PMBTAB5 | PMBTAS56

Collector-base voltage (open emitter) -VeBo max. 60 80 v
Collector-emitter voltage (open base) -VCEO max. 60 80 Vv
Emitter-base voltage (open collector) —VEBO max. 4 \Y
Collector current (d.c.) -l max. 500 mA
Total power dissipation up to Tamp = 25 °C Piot max. 250 mwW
D.C. current gain

~lc=100 mA; —Vgg=1V hFgE min. 50
Transition frequency at f = 100 MHz

=lg=100mA; =Vgcg=1V fr min. 50 MHz
Collector-emitter saturation voltage

—lgc =100 mA; Ig = 10 mA V(CEsat max. 0,25 Vv
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-23. Marking code

PMBTAS5 . p2H

Pinning: PMBTAG6 : p2G
1 = base gg
2 = emitter . >_.
3 = collector 0.150 B
0.080
075 % L =lo2@[a[e]
é =060 /™~ (4]
VA=
b |4
o _o|ler 01 L ' 1
10 max y 14 25
MBE018 e max 1.2 max
X 10° '
|
‘ f max
3
b, |
ﬁrg("}x_’ 30° 0.&3_8'1_" ﬂmﬁ]ﬂ 72968851

max
TOP VIEW

See also Soldering recommendations.
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PMBTASS
PMBTAS6

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)
PMBTAbB5 | PMBTAS6
|

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 CHARACTERISTICS**

Tj=P(Rthjt+ Rth t-s * Rth s-a) + Tamb
Thermal resistance
from junction to ambient

CHARACTERISTICS
Tamb = 25 ©C unless otherwise specified

Collector-emitter breakdown voltagea
—Ilc=1mA;I1g=0

Emitter-base breakdown voltage
—Ic=0; 1g =100 pA

Collector cut-off current
—Vgcg=60V;Ig=0

Collector cut-off current
-Veg=60V;Ig=0
—Vecg=80V;Ig=0

Saturation voltages
—lg=100mA; —ig=10mA

Base-emitter on voltage
—Ilg=100mA; —-Vgg=1V

D.C. current gain
—lg=10mA; -Vgg=1V
=Ic=100mA; —-Vgg=1V

Transition frequency at f = 100 MHz
—lg=100mA; -Vgg =1V

** See Thermal characteristics.

-VeBo
—-VCEO
—VEBO
_|C

Ptot

Tstg
Tj

Rth j-a

~V(BR)CEO
—V(BR)EBO

—Iceo

—Icso

—VCEsat
—VBE(on)

hFE
hFg

fr

A Pulse test conditions: tp = 300 us; duty cycle < 2%.

max.
max.
max.

max.

max.

max.

min.

min.

max.

max.

max.

max.

min.
min.

min.

60
60

|
4
500

250

—65 to +150

PMBTA55 | PMBTAS56

150

500

80
80

60

Mounted on a ceramic substrate: area = 10 x 8 mm; thickness = 0,7 mm.

0,1

0.1
0,1

0,25
1,2

50
50

50

80

\"
\
Vv
mA

mW
oC
oC

K/W

uA

uA

MHz
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PMBTAB3
PMBTA64

P-N-P SMALL-SIGNAL DARLINGTON TRANSISTORS

P-N-P small-signal darlington transistors in a microminiature SMD envelope (SOT-23).
Designed primarily for preamplifier input applications requiring high input impedance.
N-P-N complement is the PMBTA13/14.

QUICK REFERENCE DATA
Collector-emitter voltage

VBe=0 -VCES max. 30 Vv
Collector current (d.c.) ~l¢ max. 500 mA
Total power dissipation

up to Tamp = 25 9C Ptot max. 250 mw
Junction temperature Ti max. 150 ©°C
D.C. current gain

—lc=10mA; —Vcg =5V PMBTAB3 hEg min. 5000

PMBTAG4 hrg min. 10000
Transition frequency at f = 100 MHz

—lg=10mA; -Vcg =50V fr min. 125 MHz
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-23.

Pinnifig: Marking code
1 = base PMBTAG3: p2U
T PMBTAB4: p2V

= emitter 3.0

3 = collector 2.8 E
0.150 ~—[19]— (]

>]

0.090 . "
S~ E  EESkS]

10° -— 0.1 Y ! b e
max e ) 11‘20 2.5 r_
i max
L X 10 | i )
‘ f max
' 3
! wssczs e

max }0,: G'L’B—gja mu 72968851

TOP VIEW

See also Soldering recommendations.
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PMBTAG63

PMBTAG4

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter) ' -VcBO max. 30 Vv
Collector-emitter voltage

VB =0 —VCES max. 30 V
Emitter-base voltage (open collector) —~VEBO max. 10 V
Collector current (d.c.) —lIc max. 500 mA
Total power dissipation

up to Tamp = 25 °C* Ptot max. 250 mW
Storage temperature Tstg —65 to +150 °C
Junction temperature Tj max. 150 °C

THERMAL RESISTANCE
From junction to ambient*® Rth j-a 500 K/W

CHARACTERISTICS
Tj = 25 9C unless otherwise specified
Collector-emitter breakdown voltage

—l¢ =100 A —V(BR)CES min. 30 Vv
Emitter-base cut-off current
~VBg=10V —IlEBO max. 0,1 uA
Collector-base cut-off current
—Vecp=30V —-IlcBo max. 0,1 uA
D.C. current gain
—lg=10mA; -Vgg=5V PMBTAB3 hFE min. 5000
PMBTAB4 heg min. 10 000
—Ic=100 mA; —Vcg=5V PMBTAB3 hFE min. 10 000
PMBTAB4 hEg min. 20 000
Collector-emitter saturation voltage
—Ilg=100mA; —-Ig=0,1 mA —VCEsat max. 15V
Base-emitter ON-voltage
—ig=100mA; -Vcg=5V —VBE(on) max. 20V
Transition frequency at f = 100 MHz
—lc=10mA; =VCg=50V; Tamp =25 °C fr min. 125 MHz

* Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm.
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PMBTA92
PMBTA93

SILICON EPITAXIAL TRANSISTORS

P-N-P transistors in a microminiature (SMD) plastic envelope intended for surface mounted applications.

They are primarily intended for use in telephony and professional communication equipment.

QUICK REFERENCE DATA

PMBTA92 | PMBTAQ3

Collector-base voltage (open emitter) —VecBO max 300 200 Vv
Collector-emitter voltage (open base) —-VCEO max. 300 200 Vv
Emitter-base voltage (open collector) —VEBO max. 5 A
Collector current (d.c.) —lc max. 500 mA
Total power dissipation up to Tamp = 25 °C Piot max. 250 mW
D.C. current gain
—lg=10mA; -V =10V hrge min. 40
Transition frequency at f = 100 MHz
—lc=10mA; -Vgg=20V fr min. 50 MHz
Collector-base capacitance at f =1 MHz
lg=0;,-Vgg=20V Ceb max. 6 8 pF
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-23. Marking code
Pinning: PMBTAQ2 : p2D
1= base gg PMBTAQ3 : p2E
2 = emitter :
3 = collector 0.150 "——'
0.080 o
T k=g ) (EoekE
0.60[~ //
i /c/ H2 1 THA
R . 01 : f
MBBO18 e 10 max X 1.4 25
max {2 mox
“"——.R i \ 10° ‘
max —
t f 3) i
|
11 0 _, s
““max  30° 0"‘8-0_1 GB 72968851
max
TOP VIEW

See also Soldering recommendations.
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PMBTA92
PMBTAS3

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)
PMBTAS2 | PMBTAS3

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

Collector current (d.c.)

Total power dissipation *
up to Tagmp =25 °C

Storage temperature
Junction temperature

THERMAL CHARACTERISTICS **
Tj =P (Rthjt* Rth t-s + Rth s-a) + Tamb

Thermal resistance
from junction to ambient*®

CHARACTERISTICS

Tamb = 25 ©C unless otherwise specified

Collector-emitter breakdown voltage

—lc=1mA;Ig=0

Collector-base breakdown voltage

—Ilg=100pA; IE=0
Collector cut-off current
—Veg=200V;Ig=0
-Vep=160V; IE=0
Emitter-base breakdown voltage
—lg=100pA;Ic=0
Emitter cut-off current
Ic=0; -VBg=3V
Collector-base capacitance
atf=1MHz;
lge=0;-Vcg=20V
Saturation voltages
—=lc=20mA; —Ig=2mA
—Ilg=20mA; —Ig =2 mA
D.C. current gain &
—lg=1mA; =Vcg=10V
—lc=10mA; -Vgcg=10V
—lgc=30mA; -Vgg =10V

=

** See Thermal characteristics.

-VecBo
-VCEO
-VEBO
_|C

Ptot

Tstg
Tj .

Rth j-a

—V(BR)CEO

—V(BR)CBO

—lcBo

—V(BR)EBO

—IEBO

Ceb

—V(CEsat
—VBEsat

=
hFE
hre

4  Pulse test conditions: tp= 300 us; duty cycle < 2%.

max.
max.
. max.

max.

max.

max.

min.

min.

max.
max.

min.

max.

max.

max.
max.

min.
min.
min.

300 200
300 200

5

500

250

—65 to +150

150

500
PMBTA92 | PMBTA93
300 200
300 200

0,25 =

- 0,25

5

0.1
6 8

05

0.9

25

40

25

Mounted on a ceramic substrate: area = 10 x 8 mm; thickness = 0,7 mm.

Vv
Vv
\
mA

mw
oC
oC

K/W

HA
uA

uA

pF

1268

April 1991




DEVELOPMENT DATA

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

PMBZ 5226B

to
PMBZ 5257B

SUPERSEDES DATA OF NOVEMBER 1988

SILICON PLANAR VOLTAGE REGULATOR DIODES

Low power general purpose voltage regulator diodes in a microminiature plastic envelope intended for
application in thick and thin film circuits. The series covers the range of nominal working voltages from
3.3 to 33 V with a working voltage tolerance of = 5%.

QUICK REFERENCE DATA

Working voltage range

Vz nom. 3.3t0 33 V

Working voltage tolerance t5 %
Total power dissipation up to Tamp = 25 °C Ptot max. 300 mwW
Junction temperature Tj max. 150 oC

MECHANICAL DATA

3,0
2.8
:
0,150
0,080
) = e
I~ & [=[o2@]A]s]
2 1y
10° i | | ! ‘
max vk ' oo
r_ _—_i 10° J 3 MBBT11
i fmt:m
\ 3]
l
1,1 0 J
el e 0,48 _g @01 |A[8] 7296885
max
TOP VIEW
Fig.1 SOT23.
Marking code

PMBZ 52268 = 8A
PMBZ 52278 = 8B
PMBZ 5228B = 8C
PMBZ 52298 = 8D
PMBZ 52308 = 8E
PMBZ 5231B = 8F
PMBZ 5232B = 8G
PMBZ 5233B = 8H
PMBZ 5234B = 8J

PMBZ 5235B = 8K
PMBZ 5236B = 8L
PMBZ 5237B = 8M

Dimensions in mm

PMBZ 5238B = 8N
PMBZ 52398 = 8P
PMBZ 52408 = 8Q
PMBZ 5241B = 8R
PMBZ 5242B =8S
PMBZ 5243B = 8T
PMBZ 5244B = 8U
PMBZ 5245B = 8V
PMBZ 5246B = 8W
PMBZ 52478 = 8X
PMBZ 5248B = 8Y
PMBZ 52498 = 82

PMBZ 5250B = 81A
PMBZ 5251B = 81B
PMBZ 52528 = 81C
PMBZ 5253B = 81D
PMBZ 52548 = 81E
PMBZ 5255B = 81F
PMBZ 5256B = 81G
PMBZ 5257B = 81H
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PMBZ 52268
PMBZ 52578

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

Repetitive peak forward current IFRM max. 250 mA
Repetitive peak working current 1ZRM max. 250 mA
Total power dissipation up to Tamp = 25 °C* Ptot max. 300 mwW
Storage temperature Tstg —65 to + 150 °C
Junction temperature Tj max. 150 °oC
THERMAL CHARACTERISTICS
Thermal resistance
from junction to ambient Rthj-a = 420 K/W
CHARACTERISTICS
Tamb = 25 ©C unless otherwise stated
Forward voltage
I =200 mA VE max. 19N
type working test max. Zener | differential reverse test temp.
number voltage current impedance resistance current voltage coeff.
Vz 1Ztest 27T rdiff IR VR Sz
(V) (mA) (2) () (nA) (V) (%/K)
at lztest at | Ztest atlzg = at VR
0.25 mA
(note 1) (note 2) (note 2) | (note 3)
nom. max. | max. typ.
PMBZ 52268 | 3.3 20 28 | 1600 25 1.0 —0.064
PMBZ 5227B 3.6 20 26 1700 15 1.0 —0.065
PMBZ 5228B 3.9 20 25 1900 | 10 1.0 —0.063
PMBZ 5229B 43 20 22 2000 | s 1.0 —0.058
PMBZ 5230B 47 20 19 2000 5 1.0 —0.047
PMBZ 5231B 5.1 20 ‘ 17 2000 5 2.0 —0.013
PMBZ 5232B 5.6 .20 L on 1600 5 3.0 +0.023
PMBZ 5233B 6.0 20 i 7 ‘ 1600 5 35 +0.023
PMBZ 5234B 6.2 ‘ 20 7 | 1000 5 4.0 +0.039
PMBZ 52358 | 6.8 20 | 5 . 750 .3 5.0 +0.040
PMBZ 5236B 75 20 6 500 3 6.0 +0.047
PMBZ 52378 | 8.2 |0 | e 500 \ 3 6.5 +0.052
PMBZ 5238B 8.7 20 8 \ 600 3 6.5 +0.053
PMBZ 5239B 9.1 l 20 10 600 ‘ 3 7.0 +0.055
PMBZ 5240B 10 | 20 17 600 3 8.0 +0.055
PMBZ 5241B 1 20 22 600 2 8.4 +0.058
PMBZ 5242B 12 20 30 600 1 9.1 +0.062
PMBZ 5243B 13 9.5 13 600 0.5 9.9 +0.065
PMBZ 5244B 14 9.0 15 600 0.1 10 +0.067

* Device mounted on a ceramic substrate of 8 mm x 10 mm x 0.7 mm.
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PMBZ 5226B

Silicon planar voltage regulator diodes

DEVELOPMENT DATA

to
PMBZ 5257B
type working test max. Zener | differential reverse test temp.
number voltage current impedance resistance current voltage coeff.
vz 1Ztest ZzT rdiff IR VR Sz
(v) (mA) (£2) (€2) (pA) (V) (%/K)
at lztest at | Ztest atlzkg = at VR
0.25 mA
(note 1) (note 2) (note 2) (note 3)
nom. max. max. (typ.
PMBZ52458B | 15 | 85 | 16 600 0.1 1 +0.073
PMBZ 5246B 16 7.8 17 600 0.1 12 +0.073
PMBZ 5247B 17 7.4 19 600 0.1 13 +0.073
PMBZ 5248B 18 7.0 21 600 0.1 14 +0.078
PMBZ 52498 19 6.6 23 600 0.1 14 +0.078
PMBZ 5250B 20 6.2 25 600 0.1 15 +0.080
PMBZ 5251B 22 5.6 29 600 0.1 17 +0.080
PMBZ 5252B 24 5.2 33 600 0.1 18 +0.081
PMBZ 5253B 25 5.0 35 600 0.1 19 +0.082
PMBZ 5254B 27 46 41 600 0.1 21 +0.085
PMBZ 5255B 28 4.5 44 600 0.1 21 +0.085
PMBZ 5256B 30 42 49 600 0.1 23 +0.085
PMBZ 5257B 33 3.8 58 700 0.1 25 +0.085

Notes

1. Vz is measured with device at thermal equilibrium while mounted on a ceramic substrate of 8 mm x
10 mm x 0.7 mm.

2. l{ac rms) = 10% of 1Ztest resp. 1ZK; 1 kHz superimposed; thermal equilibrium see note 1.

3. For types PMBZ 5226B to PMBZ 52428B the current |7 = 7.5 mA; for PMBZ 52438B and higher
IZ = IZtest. Testpoints at T1 =25 0C, T2 = 125 OC.
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PMBZ 5226B
to
PMBZ 5257B
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Fig. 3 Typical valuesat Tj = 25 oC.
Forward current as a function of forward voltage.
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PMLL4148
PMLL4446
PMLL4448

HIGH-SPEED SILICON DIODES FOR SURFACE MOUNTING

These diodes are primarily designed for fast logic applications.

These SM diodes are leadless diodes in a hermetically sealed SOD-80 envelope with tin-plated metal
discs at each end. They are suitable for “automatic placement” and as such it can withstand immersion
soldering.

The diodes can be delivered in “‘super 8" tape.

QUICK REFERENCE DATA

Continuous reverse voltage VR max. 75 V
Repetitive peak reverse voltage VRRM max. BV
Repetitive peak forward current lERM max. 450 mA

Forward voltage
PMLL4148: I = 10 mA
PMLL4446: Ig = 20 mA VE < 1V
PMLL4448: Ig = 100 mA

Reverse recovery time when switched
fromIg=10mA to Ig = 60 mA;

R =100 £2; measured at Ig = 1 mA ter < 4 ns
MECHANICAL DATA Dimensions in mm
Fig. 1 SOD-80.

D=
1,6%0,1

-« 35+02 —»
72910841

Cathode indicated by black band.
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PMLL4148

PMLL4446
PMLL4448
RATINGS
Limiting values in accordance with the Absolute Maximum System (1EC 134)
Continuous reverse voltage VR max. 75 V
Repetitive peak reverse voltage VRRM max. 7%V
Average rectified forward current IE(AV) max. 150 mA
Forward current (d.c.) Ig max. 200 mA
Repetitive peak forward current lERM max. 450 mA
Non-repetitive peak forward current
t=1pus lEsm max. 2000 mA
t=1s IESm max. 500 mA
Total power dissipation up to Tamp = 25 °C Piot max. 500 mW
Derating factor 2,85 mW/K
Storage temperature Tstg —65 to + 200 °C
Junction temperature Tj max. 200 °C

CHARACTERISTICS
Tj = 25 OC unless otherwise specified

Forward voltages
PMLL4148: Ig= 10 mA |

PMLL4446: Ig = 20 mA VE < 1V

PMLL4448: Ig = 100 mA

PMLL4448: I = 5mA VE 062t00,72 V
Reverse avalanche breakdown voltage

Ig =100 pA V(BR)R > 100 V

IR= B5pA V(BRIR > 7%V
Reverse currents

Vg=20V IR < 25 nA

VR=20 ViTj= 100 °C PMLL4448 IR < 3 uA

VR=20V;Tj=150°C IR < 50 pA
Diode capacitance

VR=0;f=1MHz Cq < 4 pF
Forward recovery voltage when switched

to lp=50mA;t.=20ns Vir < 25V
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High-speed silicon diodes for surface mounting gm H:iliaﬁ

PMLL4448

I, %A 4500 30%
Rs=501L oscilloscope 4109
—t ety ——
[ i put: 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 5 =001
Oscilloscope: Rise time tr=0,35ns

Circuit capacitance C < 1 pF (C = oscilloscope input capacitance + parasitic capacitance)
Reverse recovery time when switched from
IF=10mAtolg=10mA; R_=100%;
measured at Ig =1 mA trr < 4ns

sampling

I
I
i N
Rs=5010 ] 1. DUT
l l I T : : escilloscope

D e P R;=500

V=Vg+I; *Rs

—

]

input signal output signal

Fig. 3 Reverse recovery time test circuit and waveforms.

Input signal: Rise time of the reverse pulse tr= 06ns *Ig=1mA
Reverse pulse duration tp= 100 ns
Duty factor 5 =0,05

Oscilloscope: Rise time tr =035 ns

Circuit capacitance C < 1 pF (C = oscilloscope input capacitance + parasitic capacitance)
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PMLL4150
PMLL4151
PMLL4153

ULTRA-HIGH-SPEED SILICON DIODES FOR SURFACE MOUNTING

Whiskerless diodes in SOD-80 envelopes.

The PMLL4150 is primarily intended for general purpose use in computer and industrial applications.
The PMLL4151 and PMLL4153 are intended for military and industrial applications.

QUICK REFERENCE DATA

Continuous reverse voltage
Repetitive peak reverse voltage
Repetitive peak forward current

Nan-repetitive peak forward current
t=1us
=1s
Forward voltage
Ip= 20mA
Ig= 50mA
|F =200 mA

Reverse recovery time when switched from

IF=400mA to lg =400mA; R =100 2;

measured at |g = 40 mA

Ig= 10mAtolg= 10mA;R_=100%Q;
measured at Ig = 1 mA

trr

PMLL4150 | 4151 4153
max. 50 50 50 V
max. - 75 75 V
max. 0,60 0,45 045 A
max. 4.0 — — A
max. 0,5 - - A
< — — 088 Vv
< - 1 -V
< 1 — -V
< 6 - — ns
< - 4 4 ns

MECHANICAL DATA
Fig. 1 SOD-80.

Dimensions in mm

Dy =
1,6+0,1

72910841

Cathode indicated by black band.
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PMLL4150
PMLL4151
PMLL4153

RATINGS

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

Continuous reverse voltage
Repetitive peak reverse voltage
Forward current (d.c.)
Repetitive peak forward current

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

Total power dissipation up to Tamp = 25 °C
Derating factor
Storage temperature

Junction temperature

CHARACTERISTICS
Ti= 25 OC unless otherwise specified

Forward voltage
IF=0,1TmA

IF=0,25mA
IF=1mA
Ip=2mA
IF=10mA
Ip =20 mA
Ig =50 mA
Ig =100 mA

Ig = 200 mA

Reverse avalanche breakdown voltage
Ig =5 uA

Reverse current
VR=50V
VrR=50V;Tymp=150°C

VR
VRRM
IF
IFRM
IFsm
IFsm
Piot

Tstg

VF
VF
VF
VE
VF
VF
VF
VE

VF

V(BRIR

IR

PMLL4150 4151 4153
max. 50 50 50
max. - 75 75
max. 0,30 0,20 0,20
max. 0,60 0,45 0,45
max. 4,0 = =
max. 05 - -

max. 500

2,85

—65 to + 200

max. 200
PMLL4150 I 4151 | 4153

[
> = - 0,49
< — - 0,55
> - - 0,53
< - | = 0,59
> 0,54 - 0,59
< 062 | — 0,67
> — - 0,62
< - — 0,70
> 0,66 - 0,70
< 0,74 — 0,81
> - — 0,74
< - - 0,88
> 0,76 | - -
< 0,86 1 -
> 0,82 ‘ - -
< 0,92 ; - -
> 087 | - -
< 1,00 | — -
|

> - 75 75
< 0,1 0,05 0,05
< 100 50 50

P P < <

r» >

mWw
mW/K
ocC

oC

g << << €€ €< €< €< €< €<

<

uA
LA
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PMLL4150

Ultra-high-speed silicon diodes for surface mounting PMLL4151
\ PMLL4153
PMLL4150 | 4151 | 4153
Diode capacitance
VR=0;f=1MHz Cq < 25 2 2 pF
Reverse recovery time when switched from
Ig=101t0 200 mA to Ig = 10 to 200 mA;
R =100 2; measured at IR =0,1x I trr < 4 - - ns
IF =200 to 400 mA to Ig = 200 to 400 mA;
R =100 ; measured at Ig =0,1x I trr < B = - ns
IF=10mAtolg=1mA;R_=100%;
measured at Ig = 0,1 mA ter < 6 - — ns
IF=10mAto Ig=10mA; R =100 %;
measured at Ig = 1 mA < - 4 4 ns
IF=10mAtoIg =60mA; R =100 %;
measured at Ig = 1 mA ter < - 2 2 ns

I
LT

10% f \ ]0
i g [*— Trr —>
\ \ ' T
| i
80% 1.*

AN

Rg =500 sampling

v e toltet) —————=
| *:lr\t)(u—ol
% % 90% ==

input signal cutput signal

*) value at which t is measured

Fig. 2 Test circuit and waveforms.

Input signal: Total pulse duration th(tot) = 0,2 us
Duty factor 8 =0,0025
Rise time of the reverse pulse t = 0,6 ns
Reverse pulse duration tp = 30 ns

Oscilloscope: Rise time tr = 0,35ns

Circuit capacitance C < 1 pF (C = oscilloscope input capacitance + parasitic capacitance)
Forward recovery time when switched from

I=0tolp=200mA;t. =04 ns; tp = 100 ns; § <0,01;

measured at Vg=1V tfr < 10 ns

time

21024 ter

Fig. 3 PMLL4150.
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PMLL52258
PMLL526'IB

VOLTAGE REGULATOR DIODES FOR SURFACE MOUNTING

Silicon planar diodes in a SOD-80 envelope intended for use as low-power voltage stabilizers or voltage
references.

The series consists of 43 types with nominal working voltages in the range 3,0 V to 75 V with a tolerance
of + 5%. The SM diode is a leadless diode in a hermetically sealed glass SOD-80 envelope with tin plated
metal discs at each end. It is suitable for ““automatic placement” and as such can withstand immersion
soldering.

The diodes are delivered on “super 8’ tape.

QUICK REFERENCE DATA

Working voltage range Vz nom. 30to75 V
Working voltage tolerance 5 %
Total power dissipation Ptot max. 500 mW
Non-repetitive peak reverse power dissipation

Tj=55 oC; tp = 8,3 ms, square wave Pzsm max. 10 W
Junction temperature Tj —65 to + 200 °C
MECHANICAL DATA Dimensions in mm
Fig. 1 SOD-80.

f 0
D2=D1_g, 16+0,1
03
e -
- 35+02 —»|
7Z91084.1

Cathode indicated by yellow band.
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PMLL5225B

to

PMLL5267B

RATINGS

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

Average forward current (averaged

over any 20 ms period) IF(AV) max. 250 mA
Repetitive peak forward current IERM max. 250 mA
Total power dissipation
if flanges are kept at Tfjange = 75 °C Ptot max. 500 mW
Derating factor 4 mW/K
Non-repetitive peak reverse power dissipation
Tj=5509C; t, = 8,3 ms, square wave Pzsm max. 10w
Storage temperature Tstg —65 to + 200 °C
Junction temperature Tj —65 to + 200 °C
CHARACTERISTICS
Tamb = 25 OC unless otherwise stated
Forward voltage
Ig =200 mA VE max. 11V
type working test max. Zener differential reverse test temp.
number voltage current impedance resistance current voltage coeff.
vz 1Ztest ZzT rdiff IR VR Sz
(V) (mA) (£2) (22) (nA) (V) (% /K)
at Iztest at 1 Ztest atlzg = atVg
0,25 mA
{note 1) (note 2) (note 2) {note 3)
nom. max. max. max.
PMLL5225B 3,0 20 29 1600 50 1,0 —0,075
PMLL5226B 33 20 28 1600 25 1,0 —0,070
PMLL5227B 36 20 24 1700 15 1,0 —0,065
PMLL5228B 39 20 23 1900 10 1,0 —0,060
PMLL5229B 43 20 22 2000 5 1,0 +0,055
PMLL52308B 4,7 20 19 1900 5 20 +0,030
PMLL5231B 5,1 20 17 1600 b 20 +0,030
PMLL52328 5,6 20 1 1600 5 3,0 +0,038
PMLL5233B 6,0 20 7 1600 5 35 +0,038
PMLL5234B 6,2 20 7 1000 5 4,0 +0,045
PMLL5235B 6,8 20 5 750 3 5,0 +0,050
PMLL5236B 7.5 20 6 500 3 6,0 +0,058
PMLL5237B 8,2 20 8 500 3 6,5 +0,062
PMLL5238B 8,7 20 8 600 3 6,5 + 0,065
PMLL5239B 9.1 20 10 600 3 7,0 +0,068
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PMLL5225B

Voltage regulator diodes for surface mounting to
PMLL52678
type working test max. Zener differential reverse test temp.
number voltage | current impedance resistance current | voltage coeff.
Vz 1Ztest 7T Tdiff IR VR Sz
(V) (mA) (€2) (£2) (uA) (V) (% /K)
at Iztest at | Ztest atlzg = at VR
0,25 mA

(note 1) (note 2) (note 2) (note 3)

nom. max. max. max.
PMLL52408B 10- 20 17 600 3 8,0 + 0,075
PMLL5241B 1 20 22 600 2 8.4 +0,076
PMLL5242B 12 20 30 600 1 9,1 +0,077
PMLL5243B 13 9,5 13 600 0,5 9,9 +0,079
PMLL5244B 14 9,0 15 600 0,1 10 +0,082
PMLL52458B 15 8,5 16 600 0,1 11 +0,082
PMLL52468B 16 7,8 17 600 0,1 12 +0,083
PMLL52478B 17 7,4 19 600 0,1 13 + 0,084
PMLL5248B 18 7,0 21 600 0,1 14 + 0,085
PMLL52498 19 6,6 23 600 0.1 14 + 0,086
PMLL52508 20 6,2 25 600 0,1 15 +0,086
PMLL5251B 22 5,6 29 600 0,1 17 +0,087
PMLL52528B 24 5,2 33 600 0,1 18 + 0,088
PMLL5253B 25 5,0 35 600 0,1 19 + 0,089
PMLL52548B 27 4.6 41 600 0,1 21 + 0,090
PMLL5255B 28 45 44 600 0,1 21 + 0,091
PMLL5256B 30 4,2 49 600 0,1 23 +0,091
PMLL5257B 33 3,8 58 700 0.1 25 + 0,092
PMLL5258B 36 34 70 700 0,1 27 +0,093
PMLL52598 39 32 80 800 0,1 30 +0,094
PMLL5260B 43 3,0 93 900 0,1 33 + 0,095
PMLL5261B 47 27 105 1000 0,1 36 + 0,095
PMLL5262B 51 25 125 1100 0,1 39 + 0,096
PMLL5263B 56 2.2 150 1300 0,1 43 + 0,096
PMLL5264B 60 2,1 170 1400 0,1 46 + 0,097
PMLL52658 62 2,0 185 1400 0,1 47 + 0,097
PMLL52668B 68 1,8 230 1600 0,1 52 + 0,097
PMLL5267B 75 1,7 270 1700 0,1 56 + 0,098

Notes to the characteristics

1. Vz is measured with device at thermal equilibrium while held in clips in still air at 25 °C.

2. l(ac rms) = 10% of Iz¢aet resp. Izk. 60 Hz superimposed.

3. For types PMLL52258 to PMLL5242B the current 12 =75 mA; for PMLL5243B and higher
1z = 1Ztest. Testpoints at Ty = 25 ©C, T = 125 OC,
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PMLL522SB
PMLL5267’B

250 T ‘ v 500 - -
. ! LN | |

P [ | i |

(W) L 1 1 | S T

|
| |
o 100

Tfange (°C) 200
Fig. 2 Tamp = 25 °C; typical values. Fig. 3 Total power dissipation
versus flange temperature.
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Fig. 4 Thermal impedance versus pulse duration.
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PRLL4001
PRLL4002

SILICON DIFFUSED RECTIFIER DIODES

QUICK REFERENCE DATA

A range of silicon rectifier diodes for general use in leadless SMID* envelopes.

Repetitive peak reverse voltage
Continuous reverse voltage

Average forward current

Repetitive peak forward current
Non-repetitive peak forward current

VRRM max.
VR max.
IF(AY) max.
IERM max.
IFsm max.

PRLL4001 | PRLL4002

50 100 Vv
50 100 V
1.6 A
10 A
20 A

MECHANICAL DATA
Fig.1 SODS87.

+—— 351202 —*

-—0,3

* Surface-mounted implosion diode.

Dimensions in mm

7293596.1
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PRLL4001
PRLL4002

RATINGS

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

Repetitive peak reverse voltage
Continuous reverse voltage

Average forward current
(averaged over any 20 ms period)
up to Ty =105 °C

at Tamp =65 °C
mounted on a printed-circuit board

Repetitive peak forward current

Non-repetitive peak forward current
(half-cycle sinewave, 60 Hz)

Storage temperature range

Junction temperature

THERMAL RESISTANCE

Influence of mounting method

1. Thermal resistance from junction to tie-point

2. Thermal resistance from junction to ambient;
device mounted on an 1.5 mm thick epoxy-

glass printed-circuit board ;
Cu-thickness = 40 um (see Fig.2)

——— 50 ——»

VRRM
VR
IF(AV)

IF(AV)
IFRM

IFsSm

Tstg

Tj

Rth j-tp

Rth j-a

4,5

T

max.

max.

max.

max.

max.

max.

Fig.2 Mounted on a printed-circuit board.

--”.-— 1,25

7Z96389

PRLL4001 | PRLL4002

50 [
50 |
1.6

0.68
10

20
—B65to+175
175

30

150

100 V
100 Vv

oC
oC

K/W

K/W
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Silicon diffused rectifier diodes PRLL4001
PRLL4002

CHARACTERISTICS
Tamb = 25 OC unless otherwise stated
Forward voltage

IF=1A VE max. 11 \'
Full-cycle average forward voltage
IF(av)=1A VE(AV) max. 0.8 \Y
Reverse current
VR = VRmax IR max. 10 pA
VR = VRmax: Tamb = 100 °C IR max. 50 pA
Full-cycle average reverse current
VR = VRRMmax: Tamb =76 °C IR(AV) max. 30 uA
7295337
e \ 1 —:( ]1 % %
a) Tamb =100 | 20 -50°C
, /
F 4 Il
Z /
A / /
- - / ;
’ /
10! /

05 0,7 09 1.1

Vg (V)
Fig.3 Typical forward current as a function of forward voltage.

7224662

| B
IF(av) I
(A)
N
0s N
‘ N
N
N
0o 00 200
amb (7€)

Fig.4 Maximum forward current as a function of temperature.
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DEVELOPMENT DATA

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

SCHOTTKY BARRIER DIODES

PRLL5817
PRLL5818
PRLL5819

Schottky barrier diodes in hermetically sealed leadless SOD87 SMID* envelope. They are intended for
use in low output voltage, low power switched-mode power supplies and high-frequency circuits where

low conduction and switching losses are important.

QUICK REFERENCE DATA

Repetitive peak reverse voltage VRRM
Crest working reverse voltage VRWM
Continuous reverse voltage VR
Non-repetitive peak reverse voltage VRsMm
Average forward current IE(AV)
Non-repetitive peak forward current lESMm
Junction temperature Tj

PRLL5817 | 18 | 19

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

max.

20
20
20
24

30
30
30
36
1
25
125

40
40
40
48

P r<< <<

MECHANICAL DATA
Fig.1 SOD87.

-— 35402 ——

—_ j-— 0'3

1,9
#or= 4 0,1

* Surface Mounted Implosion Diode.

7Z93596.1

Dimensions in mm
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PRLL5817
PRLL5818
PRLL5819

RATINGS

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

Repetitive peak reverse voltage
Crest working reverse voltage
Continuous reverse voltage
Non-repetitive peak reverse voltage

Average forward current
(a=1); Tymp = 60 ©C; see Fig.2

Non-repetitive peak forward current
t = 10 ms; half sine wave;
T = Tj max Prior to surge; Vg =0

Storage temperature range

Junction temperature

THERMAL RESISTANCE

Influence of mounting method

1. Thermal resistance from junction to tie-point

2. Thermal resistance from junction to ambient;
device mounted on a 1.5 mm thick epoxy-glass
printed-circuit board; Cu thickness = 40 um;

see Fig.2

e—— 50 ——

PRLL5817 | 18 | 19

VRRM max.
VRWM max.
VR max.
VRsM max.
IF(AV) max.
IESMm max.
Tstg

Tj max.
Rihj-tp =
Rthj-a =

50

45
1™
”—4

025 I
a8

7296389

Fig.2 Mounted on a printed-circuit board.

20 | 30 | 40
20 | 30 | 40
20 | 30 | 40
24 | 36 | 48
1
25
—651t0 + 175
125
30
150

< < < <

>

°oC
o¢

K/W

K/wW
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o PRLL5817
Schottky barrier diodes PRLL5818

PRLL5819

CHARACTERISTICS

Tj = 25 OC unless otherwise specified

PRLL5817 18 19

Forward voltage

IE=0.1A VE max. 320 | 330 | 340 mV

IF=1A VE max, 450 | 550 | 600 mV

Ig=3A VE max. 750 | 875 | 900 mV
Reverse current

VR = VRRM max IR max. 1.0 | 0.5 | 0.5 mA

VR = VRRM max: Tj = 100 oC IR max. 10 5 5 mA
Diode capacitance

Vg=4V;f=1MHz Cq typ. 70 50 | 50 pF

April 1991
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PRLL5817
PRLL5818
PRLL5819

OPERATING NOTE
Calculation of Ig(ay)Tating

For Schottky barrier diodes thermal runaway has to be considered, as in some applications the reverse
power losses are a significant part of the total power losses. For that reason the starting point for the
calculation of the | (ay)-rating should be the maximum permissible junction temperature Tj max-

Method of calculation

1.

Input:

type

VRwM and its duty cycle §
Tamb
a=Ir(RmS)/IF(AV)

. Determine the maximum permissible junction temperature Tj max (125 OC or the temperature at which

thermal runaway occurs, whichever is lowest) from Figs 7, 9 or 11.

. Determine the reverse power losses PR from Figs 8, 10 or 12 and multiply Pg by 150 K/W, giving a

certain number of degrees centigrade (this being the increase of junction temperature caused by reverse
power dissipation).

. Calculate TR by subtracting the calculated number of degrees centigrade (15 ©C or less) from the

maximum permissible junction temperature.

. Substract Tymp from TR (giving the admissible increase of junction temperature caused by forward

dissipation) and calculate the admissible forward power dissipation by means of the formula;
PE=I(TR- Tarnb:'/ﬂthj-a-

. Determine the IF(ay)-rating from Figs 4, 5 or 6.

Example: PRLL5818; VRwM =22 V; 6 =0.5; Tymp =60 9C; a= 1.42.
Find Tj max from Fig.9: 112 °C.

Find Pg from Fig.10: 0.1 W.

PR x Rthja=0.1x150=15°C.

Calculate TR: 112 — 15 =97 OC.
Calculate Pg : (97 — 60)/150 = 0.25 W.
Find IF(AV)max from Fig.5, for a= 1.42: Ig(Ay)max = 0.5 A.
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PRLL5817

Schottky barrier diodes PRLL5818
PRLL5819
i L LIV
® Tj = 125%/ /250
fl‘l
3 7

n‘/j
V4

VE (V)

Fig.3 PRLL5817; 18; 19. Typical forward voltage.

1 MCADSS
o=3/ 25/ "3/ 153/ Haz )
PF(AV) a4 // / L~
) ipabd _
AN A
o5 AN - Fa
AN A
e /,/
W2
=%
DO 0.5 1 1.5

Ir(av) (&)

Fig.4 PRLL5817. Maximum values steady state forward power dissipation as a function of the average
forward current; a = Ig(Rms)/IF(AV)-
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PRLL5817

PRLL5818
PRLL5819
’ -1/ fs i s/ e e
/ /| ( // y /’/
PE&A)V) f/ / / 4 ///
/4 P
AN
,//// ,A/ A
/ﬁ/%/
/f/ //
// i
00 0.5 1 1.5 2

Ir(av) (A)

Fig.5 PRLL5818. Maximum values steady state forward power dissipation as a function of the average
forward current; a = |F(RMS)/|F{AV)-

MCADSE
‘ 23/ o2 Al A | LA
4 A
;
W NO87/aPDd
// ///
0 L LA
A
7
W72
7
00 0.5 1 1.5

Ir(av) (A)

Fig.6 PRLL5819. Maximum values steady state forward power dissipation as a function of the average
forward current; a = 'F(RMS)“F(AV}'
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April 1991




PRLL5817
PRLL5818
PRLL5819

Schottky barrier diodes
MCAD48 MCADSY
e = 1T T
VRWM, — ) ¥
- VR =05 |8=02
Ts . 7
°0) VRWM, NI v
6= 02— [ h /
PR i '1_
S == S (¥) L1
B I !J ’
100 Ty /
T T
Vi +— 0.05 < -
R VRWM, ” ’/
§=05_| T
;| s
- 4V
[} vya "
L A W4
v
g L Nz
0 10 20 0 10 20
VR V) VR V)

Fig.7 PRLL5817. Maximum permissible
junction temperature as a function of
reverse voltage; device mounted as
shown in Fig.2.

MTAD49
200
=
(ojc) iz“I“I
8= 02
=i = ——
100 ?"‘ 5
R Vrwm,
8=05
0
0 20 40
VR (V)

Fig.9 PRLL5818. Maximum permissible
junction temperature as a function of
reverse voltage; device mounted as
shown in Fig.2.

Fig.8 PRLL5817. Reverse power dissipation
as a function of reverse voltage (max. values);
device mounted as shown in Fig.2.

B

o~
YR|8=05 &
[ 17
Pr f/ J

(W)

<
of
ek,

0.1

~dn

T

0.05 !

0 20 40
VR (V)

Fig.10 PRLL5818. Reverse power dissipation
as a function of reverse voltage (max. values);
device mounted as shown in Fig.2.
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PRLL5817
PRLL5818
PRLL5819

200 T -
(T T T 1T 111
. | | | |
ey || aviwg.'z -
| 1/
- By o T
{] /‘ |
VR _L VRWM,
| |e=n0a5
11
i
" I | |
0 20 40
vr (V)

Fig.11 PRLL5819. Maximum permissible
junction temperature as a function of
reverse voltage; device mounted as

shown in Fig.2.

. ERFAR
l [l | A J
Pr S 1
(W) / ,,’ [ A1
AVARVA
i A
0.05 —f— 7 T
/ ; ‘
Vi i ]
7 ‘
/ Y.
7 7
[/ )
/i
/- T
0
0 20 40
Ve (V)

Fig.12 PRLL5819. Reverse power dissipation
as a function of reverse voltage (max. values);
device mounted as shown in Fig.2.
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J L PXT2222/A

SILICON PLANAR EPITAXIAL TRANSISTOR

NPN silicon planar epitaxial transistor, housed in a SOT89 envelope.
It is intended for switching and linear applications.
The complementary type is PXT2907/A.

QUICK REFERENCE DATA

PXT2222 | PXT2222A

Collector-emitter voltage (open base) VcEO max. 30 40 V
Collector-base voltage (open emitter) VeBo max. 60 75 V
Emitter-base voltage (open collector) VEBO max. 5.0 60 V
Collector current (DC) Ic max. 600 mA
Total power dissipation
up to Ty = 25 O°C* Piot max. 1.0 W
DC current gain
Ic=150mA; Veg = 10V hepg 100 to 300 100 to 300
Transition frequency at f = 100 MHz
Ic=20mA;Veg=20V fr min. 250 300 MHz
Saturation voltage
Ilc=150mA; Ig = 16 mA VCEsat Mmax. 400 300 mVv
MECHANICAL DATA Dimensions in mm
Fig.1 SOT89. Marking codes:
- B PXT2222 :pi1B
Pinning r. PXT2222A: p1P
1 = emitter - }*6 -
R
2 = base I -
3 = collector i\
| !
c l
; %’2 4,25
b ] 1 3,75
1

|ﬁ-—
-—

- L— I ‘ 048 I o ] 72592206
0ss ¢[on®[e@] 0 35‘2"‘ : '

-— - —

BOTTOM VIEW

* Mounted on a ceramic substrate: area = 2.5 cm?; thickness = 0.7 mm.
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PXT2222/A

RATINGS

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

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

Total power dissipation
up to Tgymp =25 °C*
Storage temperature range

Junction temperature

THERMAL RESISTANCE
From junction to ambient®

CHARACTERISTICS
Tj = 25 OC unless otherwise specified

Collector cut-off current
Veg=50V;Ig=0
Veg=50V;lg=0;Tynp=125°C
Veg=60V;Ig=0
Veg=60V;Ig=0;Tamp = 126 °C
Vce=60V;Vgg=3V

Base current
with reverse biased emitter junction
Vcg=60V;Vge=3V

Emitter cut-off current
Vge=3V;Ic=0

Saturation voltage
Ic=150mA;1g=15mA

Ilc=500mA; Ig=50mA

Breakdown voltages
Ic=10mA;Ig=0
lc=10pA;Ig=0
IE=10pA;Ic=0

VcEo
VeBo
VEBO
Ic

Piot
Tstg
Tj

Rthj-a

IcBO
IcBo
[o]:10]
lcBo
IcEX

IBEX

IEBO

VCE sat
VBE sat

VCE sat
VBE sat

V(BR)CEO
V(BR)CBO
V(BR)EBO

PXT2222 | PXT2222A
max. 30 40
max. 60 75
max. 5.0 6.0
max. 600
max. 1.0

—65 to + 150
max. 150
= 125

PXT2222 | PXT2222A
max. 10 -
max. 10 -
max. - 10
max. - 10
min. — 10
max. - 20
max. — 10
max. 0.4 0.3
max. 1.3 061t01.2
max. 1.6 1.0
max. 26 20
min. 30 40
min. 60 75
min, 5.0 6.0

* Mounted on a ceramic substrate; area = 2.5 cm?; thickness = 0.7 mm.

<

mA

oC
oc

K/W

<< <<

<< <
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Silicon planar epitaxial transistor

PXT2222/A

DC current gain
Ic=0.1mA; Veg =10V
lc=1.0mA;Vcg=10V
Ic=10mA; V=10V
Ic=10mA; Vg =10 V; Tymp = —55 °C

lc=150mA; Ve =10V

lc=150mA; Veg=1V
Ic=500mA; V=10V
Transition frequency at f = 100 MHz
lc=20mA; Veg=10V
Output capacitance at f = 1 MHz
Veg=10V;Ig=0
Input capacitance at f = 1 MHz
VEg=05V;Ic=0
Collector-base time constant
Ig=20mA; Vgg =20V
Noise figure at Rg = 1 KQ
lc=100pA; Ve =10V;f=1kHz
h-parameters (common emitter) at f = 1 kHz
Ilc=1mA;Vcg=10V
input impedance
voltage feedback ratio
small-signal current gain
output admittance
lc=10mA; Veg =10V
input impedance
voitage feedback ratio
small-signal current gain
output admittance

Switching times

Turn-on time
(Vee=30V;VEBoff=0.5V;
Ic=150mA;Igq =15 mA)

Delay time
Rise time

Turn-off time
(Vee =30 V; Ic=150 mA;
Ig1=Ig2 = 15 mA)
Storage time

Fall time

i

L3

min.
min.
min,
min.
min.
max.
min.

min.

max.

max.

max.,

max.

max.

max.

max.

max.

PXT2222| PXT2222A
35 35
50 50
75 75
- 35
100 100
300 300
50 50
30 40
250 300 MHz
8.0 8.0 pF
30 25 pF
- 150 ps
- 40 dB
- 4.0t08.0 k&2
- 8.0x10*
- 50 to 300
— 5.0to 35 uS

10
25

225
60

0.25t01.25 kQ2

4.0x10
7510375
2510200 pS

ns

ns

ns

ns
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PXT2907/A

SILICON PLANAR EPITAXIAL TRANSISTOR

PNP silicon planar epitaxial transistor, housed in a SOT89 envelope.

It ig intended for switching and linear applications.

The complementary type is PXT2222/A.

QUICK REFERENCE DATA

PXT2907 | PxT2907A

Collector-emitter voltage (open base) —VcEo max. a0 | 60 V
Collector-base voltage (open emitter) -VeBo max. 60 Vv
Emitter-base voltage (open collector) —-VEBO max. 5.0 v
Collector current (DC) —Ic max. 600 mA
Total power dissipation
up to Tamp = 25 9C* Piot max. 1.0 w
DC current gain
—lg=150mA; -Vgg =10V heg 100 to 300 | 100 to 300
Transition frequency at f = 100 MHz
—lg=20mA; Vg =20V fr min. 200 MHz
Saturation voltage
—lg=150 mA; —Ig = 15 mA —VCEsat Max. 0.4 \"
MECHANICAL DATA Dimensions in mm
Fig.1 SOT89. Marking code:
& PXT2907 :p28B
Pinning ~——— % —p{B] PxT2007A:p2F
1 = emitter 1.6 - 1.8 5
2 = base 1.4 | 14
3 = collector a\ ( N )
' T
2 |
- %’Z 4,25
2 | 1 3,75
' ' !
! ki i
min 1 il3 v
L ¥ '_’ l Tloss
] .[l
"t 948020
37

oo

s

BB
el |

BOTTOM VIEW

* Mounted on a ceramic substrate; area = 2.5 cm?; thickness = 0.7 mm.
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PXT2907/A

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

PXT2907 | PXT2907A

Collector-emitter voltage ~VeEO max. 40 | 60 V
Collector-base voltage —VeBo max. 60 A"
Emitter-base voltage -VEROD max. 5.0 Vv
Collector current (DC) —I¢ max. 600 mA
Total power dissipation
up to Tymp =25 °C* Piot max. 1.0 w
Storage temperature range Tstq —65t0+150 ©°C
Junction temperature Ti max. 150 ocC
THERMAL RESISTANCE
From junction to ambient* Rthj-a - 125 K/W
CHARACTERISTICS
Tj= 25 OC unless otherwise specified
PXT2907 | PXT2907A
Collector-cut-off current
~Vcg=50V;Ig=0 —lcBo max. 20 10 nA
~Veg=50V;Ig=0;Tymp=125°C -Icgo max. 20 10 pA
—Vee=30V; -Vgg=05V —lcEx max. 50 nA
Base current |
with reverse biased emitter junction
~Veg=60V; -Vge=05V —-IBEX max. 50 nA
Saturation voltage
—Ig =150 mA; —Ig = 15 mA —VCE sat ex. 0.4 ¥
—VBE sat max. 1.3 A%
-V max. 1.6 A"
—Ic =500 mA; —Ig = 50 mA CE sat
¢ B —VBE sat max. 26 A
Breakdown voltages
—lg=10mA;Ig=0 "V(BR)CEO min. 40 60 V
—lc=10pA; IE=0 —V(BR)CBO min. 60 %
—lg=10pA;Ic=0 —V(BR)EBO min. 5.0 v

* Mounted on a ceramic substrate; area = 2.5 cm?; thickness = 0.7 mm.
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Silicon planar epitaxial transistor

PXT2907/A

PXT2907 | PXT2907A
DC current gain

=lg=01mA; -Veg=1V heg min. 35 75

—lg=10mA; -Vcg=1V hFe min. 50 100

—lc=10mA; =Vcg=1V heg min, 75 100

—lg =180 mA; V=2V heg 100 to 300 100 to 300

—lg=5800mA; -Vcg=2V hgg min. 30 50
Transition frequency at f = 100 MHz

—lg=20mA; -Vcg=10V T min. 200 MHz
Qutput capacitance at f = 1 MHz |

—Veg=10V;Ig=0 Co max. 8.0 pF
Input capacitance at f = 1 MHz |

~VEg=05V;Ic=0 Ci max. 35 pF
h-parameters (common emitter) at f = 1 kHz

—lg=1mA; -Vcg=10V

input impedance hie 15 to 15 k2

voltage feedback ratio hre 0.1 to80x10*

small-signal current gain hfe 60 to 500

output admittance hoe 1.0 to 100 pmhos
Switching times
Turn-on time

(=Vee =30 V; —lc = 150 mA

—Ig1 =15 mA) ton max. 45 ns
Delay time tg max. 10 ns
Rise time i max. 40 ns
Turn-off time ’

(—Vee=6.0V; —Ig =150 mA;

—Ig1=1g2=15mA) toff max. 100 ns
Storage time tg max. 80 ns
Fall time tF max. 30 ns
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J L PXT3904

SILICON PLANAR EPITAXIAL TRANSISTOR

N-P-N transistor in a SOT-89 envelope primarily intended for high-speed, saturated switching
applications for industrial service.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) Vceo  max. 60 Vv
Collector-emitter voltage (open base) VCeo  max. 40 V
Collector current (d.c.) Ic max. 200 mA
Total power dissipation at Tamp = 25 9C Ptot max. 10W
Junction temperature Tj max. 150 oC
D.C. current gain
> 100
- : - h
Ic=10mA;Vcg=1V EE < 300
Transistion frequency at f = 100 MHz
Ic=10mA; V=20V fr > 300 MHz
Storage time
Icon = 10 mA; IBon = —IBoff = 1 MA tg < 200 ns
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-89. .
Marking code
4.6 Pl
* Lok —p—1{B]
1,6 1,8 3
l" 147 l‘* 16~
| T 1
I
I
i 26
I 2.4 4,25
I 3,75
i ‘ !
0,8
min 2
| g 3-5%
XA
ol [EloneEek- 322% | e
0,37
+@~J
-
BOTTOM VIEW
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PXT3904

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter) VcBO
Collector-emitter voltage (open base) VCEO
Emitter-base voltage (open collector) VEBO
Collector current (d.c.) Ic
Total power dissipation at Tamp = 25 °C* Piot
Storage temperature Tstg
Junction temperature Tj
THERMAL RESISTANCE

From junction to ambient in free air Rthj-a

CHARACTERISTICS
Tj = 25 OC unless otherwise specified

Currents at reverse biased emitter junction

= ICEX
Vee=30V;-Vgg=3V
CE BE —IgEX
Saturation voltages
VCEsat
Ic=10mA;Ig=1mA
c mammm VBEsat
_ o= VCEsat
Ic=50mA;Ig=5mA VBEsat
D.C. current gain
Ic=0,1mA;VCe=1V hFE
Ic=1mA;Vcg=1V hFg
Ic=10mA;Vcg=1V hfFge
Ic=50mA;Vcg=1V hEE
Ic=100mA; VCe=1V hFE
Collector capacitance at 100 kHz <f <1 MHz
IgE=1g=0;Vc=5V Ce
Emitter capacitance at 100 kHz <f <1 MHz
Ic=1c=0;VER=05V Ce
Transition frequency at f = 100 MHz
Ic=10mA; VCE=20V; Tagmp=25°C fT

Noise figure at Rg = 1 k2
Ic=100 uA; VQE=5V
f=10Hz 10 15,7 kHz; Tamp = 25 °C F

* Mounted on a ceramic substrate area = 2,5 cm?; thickness = 0,7 mm.

max. 60
max. 40
max. 6
max. 200
max. 1,0
—55 to +150
max. 150
= 125
< 50
< 50
< 200
650 to 850

< 300
< 950
> 40
> 70
> 100
< 300
> 60
> 30
< 4,0
< 8,0
> 300
< 5,0

mA

oc
oC

K/W

nA
nA

mV
mV

mV
mV

pF

pF

MHz

dB
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Silicon planar epitaxial transistor PXT3904

h-parameters (common emitter)
Ic=1mA;VCcg=10V;f=1kHz; Tymp =25°C

Input impedance hie 1to 10 k&2
Reverse voltage transfer ratio hre 0,5 to 8x10*
Small-signal current gain hfe 100 to 400
Qutput admittance hoe 1to 40 uS

Switching times

Turn-on time (see Figs 2 and 3) when switched from
—VBEoff =05V to lgcon=10mA;Igon=1mA

Delay time td < 35 ns
Rise time tr < 35 ns
Vi
)
+10,6 g ~N

0 Vi
t I 7274965
7 7Z74966
Fig. 2 Input waveform; tr <1 ns; tg = 300 ns; Fig. 3 Delay and rise time test circuit; total
6 =0,02. shunt capacitance of test jig and connectors

Cs < 4 pF; scope impedance = 10 M.

Turn-off time (see Figs 4 and 5)
Icon =10 mA; IBon = —IBoff = 1 mA

Storage time ts < 200 ns
Fall time tf < 50 ns
Vi +3V
)
+10,9 —p——————
VD
0 V.
-9
7274968
— lp— If f— TZ74967
Fig. 4 Input waveform; t§ <1 ns; Fig. 5 Storage and fall time test circuit; total
10 ps <tp <500 ps; § = 0,02. shunt capacitance of test jig and connectors

Cs < 4 pF; scope impedance = 10 M.
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\ L PXT3906

SILICON PLANAR EPITAXIAL TRANSISTOR

P-N-P transistor in a SOT-89 envelope primarily intended for high-speed, saturated switching

applications for industrial service.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) —VcBo  max. 40 v
Collector-emitter voltage (open base) —VcEo max. 40 v
Collector current (d.c.) —lg max. 200 mA
Total power dissipation at Tamp = 25 °C Ptot max. 10w
Junction temperature Tj max. 150 °oC
D.C. current gain
- . - > 100
—lc=10mA; -Vce=1V hEg < 300
Transition frequency at f = 100 MHz
—Ilg=10mA; -Vce=20V fr > 250 MHz
Storage time
—lcon = 10 mA; —IBon = IBoff = 1 mA ts < 225 ns
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-89. :
Marking code
4.6 b2
N bt — —p—{8]
1| A ’
: f [ 1
I
i 26
4,25
: zh 378
' ' . !
0,8 | ;
min 19 ‘13 2
' - !l0s3
ar L8
0 [[on@[EE) +%,3jzx1
<—[30]
BOTTOM VIEW
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PXT3906

RATINGS

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

Collector-base voltage (open emitter) -VCBO max. 40 vV
Collector-emitter voltage (open base) —-VcEo max. 40 Vv
Emitter-base voltage (open collector) —-VEBO max. 5V
Collector current (d.c.) -I¢ max. 200 mA
Total power dissipation at Tamp = 25 °C* Piot max. 10w
Storage temperature Tstg —55 10 +150 °C
Junction temperature Ti max. 150 oC

THERMAL RESISTANCE
From junction to ambient in free air® Rth j-a = 125 K/W

CHARACTERISTICS
Tj = 25 OC unless otherwise specified
Currents at reverse biased emitter junction

- . - —ICEX < 50 nA
= - + =
Vce=30V;:;+VBg=3V +IBEX < 50 nA
ti |
Sa?:’g f?;;t:?e—sl =1mA —VCEsat = 250 mv
+—'B —VBEsat 650 to 850 mV
-V < 400 mV
—Ic=50mA; -Ig=5mA ~V352: < 950 mV
D.C. current gain
—lg=0,1mA; -Vgg=1V hEg > 60
=lg=1mA;-Vcg=1V hrg > 80
—lc=10mA; -Vgg=1V hFE Z ;%
—lgc=50mA; -Vcg=1V hFE > 60
—lg=100mA; -Vgg=1V hEE > 30
Collector capacitance at 100 kHz <f <1 MHz
lIge=lg=0;-Vgp=5V Ce < 45 pF
Emitter capacitance at 100 kHz <f<1 MHz
Ig=1lg=0;-VEg=05V Ce < 10 pF
Transition frequency at f = 100 MHz
—lg=10mA; -Vgg =20V; Tagmp =25 °C fr > 250 MHz
Noise figure at Rg = 1 k&2
—lg =100 pA; —VCg =5V
f=10Hz to 15,7 kHz; Tamp = 25 °C F < 4,0 dB

* Mounted on a ceramic substrate area = 2,5 cm?; thickness = 0,7 mm.
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Silicon planar epitaxial transistor PXT3906

h-parameters (common emitter)
—lg=1mA;=Vcg=10V;f=1kHz; Tgmp=25°C

Input impedance hie 21012 k2
Reverse voltage transfer ratio hre 0,1to 10x10-*
Small-signal current gain hfe 100 to 400
Output admittance hoe 3to 60 pS
Switching times
Turn-on time (see Figs 2 and 3) when switched from
+VBEoff= 05V to —Icon =10 mA; —Igon =1 mA
Delay time t4 = 35 ns
Rise time tr £ 35 ns
vi
V)
o — o
—~108 P
el e 1, | 7772288 7274970
Fig. 2 Input waveform; tr <1 ns; tp= 300 ns; Fig. 3 Delay and rise time test circuit; total
6=0,02.

shunt capacitance of test jig and connectors
Cs <4 pF; scope impedance = 10 MQ.
Turn-off time (see Figs 4 and 5)

—lcon =10 mA; —IBon = |Boff = 1 MA

Storage time tg < 225 ns
Fall time tf < 75 ns

V; -3V

vl

+8,1 7
0 i
~109
7274972
pr [f - TZT49 7Y

Fig. 4 Input waveform; tf <1 ns; Fig. 5 Storage and fall time test circuit; total
10 us <tp <500 ps; & = 0,02 shunt capacitance of test jig and connectors

Cg < 4 pF; scope impedance = 10 M£2.
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'L& PXT4401

SILICON PLANAR EPITAXIAL TRANSISTOR

NPN silicon planar epitaxial transistor, housed in a SOT-89 envelope.

It is intended for use in linear, switching, and general purpose applications.

QUICK REFERENCE DATA

Collector-emitter voltage

Collector current (DC)

DC current gain
lc=150mA;Vcg=1V

Collector-emitter saturation voltage
lc =500 mA; Ig =50 mA

Total power dissipation
up to Tamb =25 0C*

MECHANICAL DATA

VCEO max. 40 v
e max. 600 mA
- min. 100

E max. 300
VCE sat max. 0.75 Vv
Ptot max. 1000 mwW

Dimensions in mm

Fig. 1 SOT-89
Marking code = p2X
Pinning:
1 = emitter |— 22 —---
2 = base 1,6 1.8
3 = collector ’+ 1677 ’* L
: f ‘
A : 26
', 4,25
: 24 3,75
b | + ‘
0.8
© min 1 1
I FI] )
P 0| Co AR R B
0,37 "

ik

BOTTOM VIEW

* Mounted on a ceramic substrate; area = 2.5 cm?; thickness = 0.7 mm.
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PXT4401

RATINGS

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

Collector-emitter voltage
Collector-base voltage
Emitter-base voltage
Collector current (DC)
Total power dissipation
up to Tamp = 25 °C*
Storage temperature range
Junction temperature

THERMAL RESISTANCE
From junction to ambient”

CHARACTERISTICS
Tamb = 25 ©C unless otherwise specified

Collector-emitter breakdown voltage
Ic=1.0mA;Ig=0
Collector-base breakdown voltage
Ic=0.1mA;Ig=0
Emitter-base breakdown voltage
lE=0.1mA;Ic=0
Base cut-off current
VCe=35V;-VEg=04V
Collector cut-off current
Vcg=35V;—-Vgg=04V
DC current gain
lc=0.1mA;Vge=1V
Ic=1.0mA;VCg=1V
Ic= 10mA;VCg=1V
Ic=150mA;VCce=1V
Ic=500mA;Vce=2V
Saturation voltage
Ic=150mA;Ig=15mA

Ic=500mA;|g =50mA

VCEO
VcBO
VEBO
Ic

Ptot

V(BR)CEO
V(BR)CBO
V(BR)EBO
IBEX
ICEX

hFE
hFE
hFE
hFe
hFE

VCE sat
VBE sat
VCE sat
VBE sat

* Mounted on a ceramic substrate; area = 2.5 cm? ; thickness = 0.7 mm.

max. 40
max. 60
max. 6.0
max. 600
max. 1000
—65 to +150
max. 150
= 125
min. 40
min. 60
min. 6.0
max. 0.1
max. 0.1
min. 20
min. 40
min. 80
100 to 300
min. 40
max. 0.4
0.75 to 0.95
max. 0.75
max. 1.2

<

mA
mW

oC
oC

K/W

uA

MA

<< <<
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Silicon planar epitaxial transistor PXT4401

Transition frequency; f = 100 MHz;

Ic=20mA;Vcg=10V fr min. 250 MHz
Collector-base capacitance

IE=0;Vcp=5V; f=100kHz Ceh max. 8.0 pF
Emitter-base capacitance

Ic=0;VBe=0.5V; f=100kHz Ceb max. 30 pF
Input impedance; f= 1 kHz; .

lec=1mA:V =10V h; min. 1.0 k2

c mA;VCe =1 e max. 15 k2

Itage feed-back ratio; f = 1 kHz; -
Voltage feed-back ratio z min. 0.1 x 10-*

Ilc=1mA;VCE =

L= VeE= 1oYW hre max. 8.0x 10
Small-signal current gain; f= 1 kHz; i 40

= A: =1 ’

Ic=1mA;VCce=10V hfe e, 500
Output admittance; f= 1 kHz; s 1.0 uS

Ic=1mA;Vge=10V h : 2

c L CE=10 ue max. 30 uS
Switching times (resistive load)
Turn-on time

Ic=150mA;Ig1=15mA;

Vee=30V;VEg=2V

delay time tg max. 15 ns

rise time tr max. 20 ns
Turn-off time

Ilc=150mA; Vcc=30V;

Ig1=1Ig2=15mA

storage time tg max. 225 ns

fall time tf max. 30 ns
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J L PXT4403

SILICON PLANAR EPITAXIAL TRANSISTOR

PNP silicon planar epitaxial transistor, housed in a SOT89 envelope.
It is intended for linear switching applications.
The complementary type is PXT4401.

QUICK REFERENCE DATA

Collector-emitter voltage -VcEo max. 40 V
Collector current (DC) —lg max. 600 mA
DC current gain
=lg=0.1mA; V=1V hgg min. 30
=lg=1.0mA; -Veg=1V heg min. 60
—lg=10mA; —Veg =1V hgg min. 100
—lc=150mA; —-Vgg=2V hgge min. 100 to 300
—lc =500 mA; —-Vgg=2V hrg min, 20
Total power dissipation
up to Tamp = 25 °C* Piot max. 1.0wW
Transition frequency at f = 100 MHz
—lg=20mA; V=10V fr min. 200 MHz
MECHANICAL DATA Dimensions in mm
Fig.1 SOT89. Marking code = p2T
P——— 4.6
Pinning el Ay __...
1= emitter 1.8
2 = base 1.4

3 = collector

-—'I-l

o
(308

l4—~

=
wi
-— Ty —————|

72692305

BOTTOM VIEW

* Mounted on a ceramic substrate; area = 2.5 cm?; thickness = 0.7 mm.
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PXT4403

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-emitter voltage -VcEo max, 40 V
Emitter-base voltage —-VEBO max. 50 Vv
Collector-base voltage -Veceo max. 40 V
Collector current (DC) e max. 600 mA
Total power dissipation

up to Tamp = 25 9C* Piot max. 1.0wW
Storage temperature range Tstg —-55to + 150 °C
Junction temperature T; max. 160 °C

THERMAL RESISTANCE
From junction to ambient* Rthj-a = 125 K/W

CHARACTERISTICS
Tamb = 25 OC unless otherwise specified
Collector-emitter breakdown voltage

—lc=1.0mA;Ig=0 —~V(BR)CEO min, 40 Vv
Collector-base breakdown voltage
—lg=100pA;1Ig=0 -V(BR)CBO min. 40 V
Emitter-base breakdown voltage
—lg=100pA;Ic=0 —V(BR)EBO min. 50V
Base cut-off current
—Veg=35V;-Vgg=04V —Igev max. 0.1 A
Collector cut-off current
—Vce=35V;Vge =04V —IcEX max. 0.1 pA
DC current gain
=lg=0.1mA; Vg =1V hgg min. 30
—lg=10mA; -Vcg=1V hEE min, 60
—lg=10mA; Vcg=1V hge min. 100
=lg=150mA; =Vpg=2V hFE min. 100 to 300
=lg=500mA; -Vpg=2V hee min. 20
Saturation voltage
-V max. 04 V
—ln=1 A —lp = A CE sat
C* 1RO iA; ~ig=il3 m ~VBE sat 0.70 t0 0.95 V
-V max. 075 Vv
—lp= A:—lg = CE sat
= D00 mA; —~Ip = S0imA —VBE sat max. 1.3V

Transition frequency at f = 100 MHz
—lg=20mA; -Vgg =10V fr min, 200 MHz

* Mounted on a ceramic substrate; area = 2.5 cm?; thickness = 0.7 mm.
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Silicon planar epitaxial transistor

PXT4403

Collector-base capacitance
—~Veg=10V;Ig=0;f=0.14 MHz

Emitter-base capacitance
—VEgp=05V;Ig=0;f=0.14 MHz

Input impedance
=lg=1mA; -Vcg=10V;f=1kHz

Voltage feedback ratio
—lg=1mA; —Vgg = 10 V; f=1kHz

Small-signal current gain
—lg=1mA; -Vcg=10V;f=1kHz

Qutput admittance
=lg=1mA; -Vcg=10V;f=1kHz

SWITCHING CHARACTERISTICS

Turn-on time
—lg =150 mA; —Igq =15 mA
-Vee=30V; -Vge=2V
Delay time
Rise time
Turn-off time

—lg =150 mA; —lg1=1g2=15mA
=Vee =30V

Storage time
Fall time

td

tf

max. 8.5
max. 35
1.5t0 15

0.1t08.0x 10

60 to 500
1.0 to 100
max. 15
max. 20
max. 225
max. 30

pF
pF

k2

us

ns

ns

ns

ns

April 1991
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PXTA 14

NPN SMALL-SIGNAL DARLINGTON TRANSISTOR

NPN small-signal darlington transistor, housed in a microminiature envelope (SOT-89).

It is intended primarily for use in preamplifier input applications requiring a high input impedance.

The complementary type is the PXTAG4.

QUICK REFERENCE DATA

Collector-emitter voltage

Vge=0 V(cEs max 30 V
Collector current (DC) Ic max 300 mA
DC current gain

Ic=100mA; VGE=5V hgg min. 20 000
Total power dissipation

up to Tymp = 25 0C* Piot max. 1.0 W
Transition frequency at f = 100 MHz;

ic=30mA; V=5V fr min. 125 MHz
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-89. .

g Marking code = p1N
Pinning: : 4.6
1 = emitter 4.4
2 = collector - }2-. e :gﬂ_
3 = base
| f ‘
b Cc | 26
i " 4,25
! 26 395
I
TR1 *._ _l
TR2 0,8
min 1
¢ I ! ’ ‘ oot oaoi
|l ) g
0,64 BIEC Q4% T 72692308
0,37
<[ |
- - o
BOTTOM VIEW

April 1991
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PXTA 14

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-emitter voltage

Vge=0 Vces max. 30V
Collector-base voltage (open emitter) VcBo max. 30 Vv
Emitter-base voltage (open collector) VEBO max. 10V
Collector current (DC) Ic max. 300 mA
Total power dissipation

up to Tymp =25 °C* Piot max. 10W
Storage temperature range Tstg —65 to + 150 °C
Junction temperature T; max. 150 ©C

THERMAL RESISTANCE
From junction to ambient® Rthj-a = 125 K/W

CHARACTERISTICS
Tamb = 25 °C unless otherwise specified
Collector-emitter breakdown voltage

Ic =100 pA V(BR)CES min. 30 V
Emitter-base cut-off current

Vge=10V lEBO max. 0.1 nA
Collector-base cut-off current

Veg=30V IcRO max. 0.1 pA
DC current gain

Ic=10mA; Ve =5V hgg min. 10000

Ic=100mA;Vcg=5V hgg min. 20000
Collector-emitter saturation voltage

Ilc=100mA; Ig=0.1 mA VCE sat max. 15V
Base-emitter on-state voltage

Ic=100mA; Vg =5V VBE(on) max. 20V
Transition frequency at f = 100 MHz;

Ic=30mA;Vcg=5V fr min. 125 MHz

* Mounted on a ceramic substrate; area = 2.5 cm? ; thickness = 0.7 mm.
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PXTA27

SMALL-SIGNAL DARLINGTON TRANSISTOR

NPN small-signal darlington transistors, housed in a microminiature envelope (SOT89).
The complementary type is the PXTA77.

QUICK REFERENCE DATA

Collector-emitter voltage

Ve =0 VCES max, 60 V
Collector current (DC) Ic max. 500 mA
DC current gain

lc=10mA; Veg=5V hEE min. 10000

Ic=100mA; Vcg=5V hrg min. 10000
Total power dissipation

up to Tamb =25 0C* PIOI max. 1.0 W
Transition frequency at f = 100 MHz

lc=30mA; VcE =5V fr min. 125 MHz
MECHANICAL DATA Dimensions in mm
Fig.1 SOT89.

Pinning E— ‘2':5‘. —...
1 = emitter 16 1'3

2 = collector |"” 14 ““1 e

3 = base

2 3
28 425
1 3,75
TR ) l
TR2 0-,8
min 1

1 : BTy
- OLB 0,40 ] 72692306
04k @[013® 4—03512::) , ZaR
7
* ~ i8]
~— B
BOTTOM VIEW

* Mounted on a ceramic substrate; area = 2.5 cm? ; thickness = 0.7 mm.
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PXTA27

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

Collector-emitter voltage

VBe =0 VCES max. 60 V
Emitter-base voltage (open collector) VEBO max. 10 V
Collector current (DC) e max. 500 mA
Total power dissipation

up to Tymp =25 9°C* Piot max. 1.0 W
Storage temperature range Tstg —55to + 150 °C
Junction temperature T; max. 150 °C

THERMAL RESISTANCE
From junction to ambient* chj-a = 1256 K/W

CHARACTERISTICS
Tamb = 25 °C unless otherwise specified
Collector-emitter breakdown voltage

Ilc=100pA;-Vge =0 V(BR)CES min. 60 Vv
Collector-base breakdown voltage

lc=100pA;Ig=0 V(BR)CBO min. 60 V
Emitter-base cut-off current

Vge=10 Vilg=0 leBO max. 0.1 pA
Collector-base cut-off current

Veg=50V;Ig=0 IcBO max. 0.1 pA
Collector-emitter cut-off current

Veg=50V; Vg =0 IcEs max. 0.5 pA
DC current gain

Ic=10mA; Vcg=5V heg min. 10000

Ic=100mA; Vcg=5V hEg min. 10000
Collector-emitter saturation voltage

Ic=100mA;Ig=0.1 mA VCE sat max. 15V
Base-emitter on-state voltage

lc=100mA; Ve =5V VBE(on) max. 20V
Transition frequency at f = 100 MHz

Ilc=30mA; Vcg=5V / fr min. 125 MHz

* Mounted on a ceramic substrate; area = 2.5 cm? : thickness = 0.7 mm.
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PXTA64

PNP SMALL-SIGNAL DARLINGTON TRANSISTOR

PNP small-signal darlington transistor, housed in a microminiature envelope (SOT-89).
It is intended primarily for use in preamplifier input applications requiring high input impedance.
The complementary type is the PXTA14.

QUICK REFERENCE DATA

Collector-emitter voltage

VBe=0 —VCES max. 30 V
Collector current (DC) =g max. 300 mA
DC current gain

—lg=10mA; —-Vcg=5V hEg min. 10.000
Total power dissipation

up to Tymp = 25 °C* Piot max. 1.0 W
Transition frequency at f = 100 MHz;

~lc=100mA; —-Vge=5V fr min. 125 MHz
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-89 .

Marking code = p2V
Pinning:
1 = emitter .
2 = base
3 = collector
b [ T 1
26
TR1 2.4

72692308

BOTTOM VIEW

* Mounted on a ceramic substrate; area = 2.5 cm?; thickness = 0.7 mm.
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PXTAG4

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

Collector-emitter voltage

Vge=0 —VCES max. 30 V
Collector-base voltage (open emitter) -VCBO max. 30 V
Emitter-base voltage (open collector) —VEBO max. 10V
Collector current (DC) —lc max. 300 mA
Total power dissipation

up to Tamp =25 °C Piot max. 1.0 W
Storage temperature range Tstg —65to +150 ©C
Junction temperature Tj max. 150 ©C

THERMAL RESISTANCE
From junction to ambient® Rth j-a = 125 KW

CHARACTERISTICS
Tamb = 25 ©C unless otherwise specified

Collector-emitter breakdown voltage

—lgc =100 uA —V(BR)CES min. 30 vV
Emitter-base cut-off current

-VBe=10V - 1EBO max. 0.1 pA
Collector-base cut-off current

-Veg=30V —lcgo max. 0.1 pA
DC current gain

=lc= 10mA; -Vcg=5V hFE min. 10.000

—lc=100mA; -Vce=5V hFE min. 20.000
Collector-emitter saturation voltage

=lg=100mA; —Ig = 0.1 mA —VCEsat max. 1.5 V
Base-emitter on-state voltage

-lg=100mA; Vg =5V —VBE(on) max. 20 V
Transition frequency at f = 100 MHz;

=lc=100mA; -Vgg =56V fT min. 1256 MHz

* Mounted on a ceramic substrate; area = 2.5 cm?: thickness = 0.7 mm.
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PXTA77

SMALL-SIGNAL DARLINGTON TRANSISTOR

PNP small-signal darlington transistors, housed in a microminiature envelope (SOT89).
The complementary type is the PXTA27.

QUICK REFERENCE DATA

Collector-emitter voltage

Vge=0 -VCES max. 60 V
Collector current (DC) -Ig max. 500 mA
DC current gain

—lg=10mA; Vg =5V hEE min. 10000

—lg=100 mA; -Vgg =5V hFE min. 10000
Total power dissipation

up 10 Tamp = 25 °C* Piot max. 1.0 W
Transition frequency at f = 100 MHz

—lg=30mA; -Vcg=5V fr min. 125 MHz
MECHANICAL DATA Dimensions in mm
Fig.1 SOT89.

Pinni 4.6 ,
lnntngf bl .
1= emitter 16 18
2 = base |" 1:[4" *1"1,_"
3 = collector
3,*\ i I
b c 1
I
: %:2 4,25
TR ! l 3,75
TR : v
r 0,8
min 1
e e —
| ; LT 053
! e 1 0,48, 0,40 | 7269230
04k [¢[on@[B® | *g3s20 e
0,37 N

-« [30] —

BOTTOM VIEW

* Mounted on a ceramic substrate; area = 2.5 cm?; thickness = 0.7 mm.

April 1991
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PXTA77

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

Collector-emitter voltage

Vge=0 -VcEs max. 60 V
Emitter-base voltage (open collector) -VEBO max. 10V
Collector current (DC) g max. 500 mA
Total power dissipation

up to Tymp = 25 9C* Piot max. 1.0 W
Storage temperature range Tstq —55t0 + 150 °C
Junction temperature Tj max. 150 °C

THERMAL RESISTANCE
From junction to ambient® Rthj-a = 126 K/W

CHARACTERISTICS
Tamb = 25 9C unless otherwise specified
Collector-emitter breakdown voltage

—lc=100uA; VRg =0 —V(BR)CES min. 60 V
Collector-base breakdown voltage

—lc=100pA;1Ig=0 —V(BR)CBO min. 60 V
Emitter-base cut-off current

-Vge=10V;Ic=0 —lggo max. 0.1 pA
Collector-base cut-off current

—Vep=50V;Ig=0 —lcgo max. 0.1 pA
Collector-emitter cut-off current

—Veg=50V;Vge=0 —IcEs max. 0.5 pA
DC current gain

—lc=10mA; —Vcg=5V hEg min. 10000

=lg=100mA; -Vcg=5V hfrE min. 10000
Collector-emitter saturation voltage

—lgc=100mA; —Ig=0.1 mA —VCE sat max. 15V
Base-emitter on-state voltage

—lg=100mA; -V =5V —VBE {on) max. 20V
Transition frequency at f = 100 MHz

—lc=30mA; -Veg=5V fr min. 125 MHz

* Mounted on a ceramic substrate; area = 2.5 cm?; thickness = 0.7 mm.
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PXTA92
PXTA93

SILICON EPITAXIAL TRANSISTORS

PNP high voltage transistors in a SOT89 envelope, intended for surface-mounted applications. They are
primarily intended for use in telephony and professional communications equipment.

QUICK REFERENCE DATA

PXTA92 | PXTA93

Collector-base voltage (open emitter) -VeBo max. 300 200 v
Collector-emitter voltage (open base) -VCEO max, 300 200 V'
Emitter-base voltage (open collector) -VEBO max. 5 Vv
Collector current (DC) —~lc max. 500 mA
Total power dissipation up to Tamp = 25 °C Piot max. 1.0 w
DC current gain

—lc=10mA; -Vcg=10V hgg min. 40
Transition frequency at f = 100 MHz

—lc=10mA; -Vgg =20V fr min. 50 MHz
Collector-base capacitance at f= 1 MHz

lg=0;-Vcg=20V Ceb max. 6 | 8 pF
MECHANICAL DATA Dimensions in mm
Fig.1 SOT89. — 2:2 _._
Marking code < 1.6 o i B
PXTA92: p2D L L4

PXTA93: p2E ﬁ\ 4 AN
Pinning: | T
= emitter : 26
2 = base i ' 4,25
= I 24 %
3 = collector ! \ 375
| : - }
0,8
mln '
0,53 ;
- L— ’ ‘ 01.£|s L'-U,AO 77692306
o5 EEC) B@J—’ *qg3si® ‘
c
‘ (i)
b ~—E9
’ BOTTOM VIEW
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PXTA92
PXTAS3

RATINGS

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

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

Total power dissipation *
up to Tamp = 25 ©C

Storage temperature range
Junction temperature

THERMAL CHARACTERISTICS

Thermal resistance
from junction to ambient*

CHARACTERISTICS

Tamb = 25 ©C unless otherwise specified

Collector-emitter breakdown voltage
—lc=1mA;I1g=0
Collector-base breakdown voltage
—lgc=100pA; IE=0
Collector cut-off current
—VeB=200V;1g=0
—Vep=160V;Ig=0
Emitter-base breakdown voltage
—lg=100puA; Ic=0
Emitter cut-off current
Ilg=0; -VRg=3V
Collector-base capacitance
atf=1MHz;
Ie=0;—Vgg=20V
Saturation voltages
—lc=20mA; —lg =2 mA
—lc=20mA; —Ig =2 mA
DC current gain**
=lg=1mA; =Vgg=10V
=lc=10 mA; -Vgg =10V
—lg=30mA; —-Vcg =10V

Transition frequency at f = 100 MHz
=lg=10mA; -Vpg =20V

—-VeCBO max.
-VCEO max.
—VERO max.
-ig max.
ptOt max.
Tstg
Tj max.
Rthj-a =
—V(BR)CEQ min.
—V(BR)CBO min.
I max.
—'CBO max.
—V(BR)EBO min.
-lEBO max.
Ceb max.
—V(CEsat max.
—VBEsat max.
hrg min.
hgg min.
hgg min.
Fr min.

PXTA92 | PXTAS3
300 200 Vv
300 200 Vv

5 \")
500 mA
1.0 w
—65 to +150 oC
150 oC
125 K/W

PXTA92 PXTA93
300 200 Vv
300 200 v
0.25 — uA

- 0.25 uA
5 v
0.1 BA
6 8 pF
05 Vv
09 Vv
25
40
25
50 MHz

* Device mounted on a ceramic substrate; area 2.5 cm?; thickness 0.7 mm.
"% Pulse test conditions: t, = 300 us; duty factor < 2%.
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PZT2222
PZT2222A

SILICON PLANAR EPITAXIAL TRANSISTORS

NPN silicon planar epitaxial transistors in a microminiature SMD envelope (SOT-223), primarily
intended for linear and switching applications.

PNP complements are PZT2907/2907A.

QUICK REFERENCE DATA

PZT2222 | PZT2222A

Collector-emitter voltage

(open base) VCEO max. 30 40 Vv
Collector-base voltage

(open emitter) VcBo max. 60 %V
Collector current (DC) Ic max. 600 mA
Total power dissipation

upto Taqmp=25°C* Piot max. 1,5 W
Collector-emitter saturation voltage

Ilc=150mA;Ig =15 mA V(CEsat max. 04 03V
DC current gain min 100

Ic=150mA; Vcg=10V h ’

c m CE FE max. 300
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-223

. 6.7
0.32 6.3
024 21
5 e B El2@lA]
e ‘
T e 0.10
Pinning: o2 31? &
1= base 33 67
2 = collector of \
3 = emitter 1 )130 . — 1
4 = collector A 4
1 2 1E

1.70 \,‘°° 1.05 ' [ 0s0_| |
“max TR o.gs* @_’I ggo"’ E
(4x)
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PZT2222
PZT2222A

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
PZT2222 PZT2222A

Collector-emitter voltage

(open base) VCEO max. 30 40 Vv
Collector-base voltage

(open emitter) VeBo max. 60 75V
Emitter-base voltage

(open collector) VEBO max. 5,0 6,0 V
Collector current (DC) Ic max. 600 mA
Total power dissipation

up to Tamp=25°C* Ptot max. 1,56 W
Storage temperature range Tstg —55 to +150 oC
Junction temperature Tj max. 150 oC

THERMAL RESISTANCE
From junction to ambient in free air * Rthj-a = 83,3 K/W

CHARACTERISTICS

Tj = 25 ©C unless otherwise specified PZT2222 PZT2222A
Collector-emitter breakdown voltage

Ig=0;ic=10mA V(BR)CEQ min. 30 40 Vv
Collector-base breakdown voltage

Ig=0;Ic=10pA V(BR)CBO min. 60 75V
Emitter-base breakdown voltage

IE=10pA;Ic=0 V(BR)EBO min. 50 60 V
Base cut-off current

VCg=60V;-VBg=3V IBEX max. - 20 nA
Collector cut-off current

Veg=60V;-VBg=3V ICEX rax. - 10 nA
Emitter cut-off current

Ic=0;VEg=3V IERO max. - 10 nA
Collector cut-off current

lg=0;Vcgp=50V IcBO max. 10 — nA

IE=0;Veg=60V ICBO max. — 10 nA

IE=0;VcB=50V;Tamp=125°C icBO max. 10 — pA

IE=0;Vcp=60V;Tamp=125°C IcBO max. - 10 pA

* Device mounted on an epoxy printed circuit board 40 mm x 40 mm x 1,6 mm;
mounting pad for the collector lead min. 6 cm?.
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Silicon planar epitaxial transistors PZT2222
PZT2222A
PZT2222 |PZT2222A
DC current gain |
Ic= 0,1mA;Veg=10V hFg min. 35
lc= 1mA;Vgg=10V hFE min. 50
lc= 10mA; Veg=10V hege min. 75
Ic= 10 mA; Vcg =10 V; Tagmp = —55 °C heg min. - 35
Ic=150 mA; Vecg=10V hrge 2:; ;gg
Ic=150mA; Veg=1V hrge min. 50
Ic=500mA; Vcg=10V hgg min. 30 40
Saturation voltages
Ic=150mA; Ig = 15 mA VCEsat max. 0,4 03 vV
Ic =500 mA; Ig =50 mA VCEsat min. 1,6 10V
Ic=150mA; Ig=15mA VBEsat max. 1,3 -V
min. 06 Vv
Ic=150 mA; Ig = 16 mA VBEsat e 12y
Ic =500 mA; Ig =50 mA VBEsat max. 26 20V
Transition frequency at f= 100 MHz
Ic=20mA; VCE=20V; Tamp=25°C fr min. 250 300 MHz
Qutput capacitance at f = 1 MHz
lg=0;Vgcgp=10V Ce max. 8,0 pF
Input capacitance at f =1 MHz .
Ic=0;VEp=05V Ce max. 30 25 pF
Input impedance at f = 1 kHz : _
Ic=1mA; VG = 10 V; Tamp = 25 ©C hie :";‘; ~ g'g tg
min. - 0,25 k&2
Ic=10mA; Vcg=10V;: Tamp=25°C hje ax. _ 1,25 kQ
Voltage feedback ratio at f = 1 kHz
Ic=1mA; Vce=10V; Tamp = 25 °C hre max. - 8,0x 10*
Ic=10mA; Veg =10 V; Tamp =25 °C hre max. - 40x10*
Small-signal current gain at f = 1 kHz ik _ 50
Ic=1mA;VCcg=10V; Tgmp=25°C hfe max' _ 300
in. - 75
Ic = 10 mA; VCE = 10 V; Tamp = 25 °C hfe e - 78
Qutput admittance at f = 1 kHz 3
. - 5,0 pmho
Ic=1mA; Veg = 10 V; Tamb = 25 °C hoe m;’; - s ﬁmho:
min. = 25 pmhos
Ic=10mA; VCE=10V; Tamp =25°C hoe max. — 200 pmhos
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PZT2222
PZT2222A

PZT2222A

Noise figure at Rg = 1 kf2
Ic=100pA; Vce=10V;
f=1kHz; Tamp=250°C F max. 4,0 dB

Switching times at T, = 25 OC
Turn-on time (see Fig. 2)
Ig =150 mA; Iggn = 15 mA
Vee=30V; VEB(off) =05 V
delay time t4 max. 10 ns
rise time 1 max. 25 ns
Turn-off time (see Fig. 3)
Ic =150 mA; IBon = |Boff = 15 mA
Vee=30V

storage time ts max. 225 ns
fall time tf max. 60 ns

Vo

D.U.T.

A —

ﬁj

7282487

7282485.1

%

Fig. 2 Input waveform and test circuit for determining delay time and rise time.

Vi=—0,5Vto+9,9V;Vcc=+30V;R‘I =619 2; R2 =200 £2.

Pulse generator: Oscilloscope:
pulse duration tp < 200ns input impedance Z; > 100k
rise time tr < 2ns input capacitance C; < 12pF
duty factor ] = 0,02 rise time ty < 5ns
VI
+16,2 V
0
time
V0
oscilloscope
-138V - —— o
—itt L_ 10018 =t 7288673 7285736.1

Fig. 3 Input waveform and test circuit for determining storage time and fall time.
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PZT2907
PZT2907A

SILICON PLANAR EPITAXIAL TRANSISTORS

PNP medium power transistors in a microminiature SMD envelope (SOT-223). Designed primarily
for high-speed switching and driver applications.

QUICK REFERENCE DATA

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

Collector current (DC)

Total power dissipation up to Tamp = 25 °C

Junction temperature

DC current gain at Tj = 25 °C
—lc=150mA; -Vgcg =10V

Transition frequency at f = 100 MHz
—lc=50mA; -Vcg=20V;Tj=25 oc

Storage time
—lcon = 1580 mA; —Igon = IBoff = 15 mA

-Vego max. 60 V

PZT2907 —VCcEp max. 40V
PZT2907A —Vgopg max. 60 V

—lg max. 600 mA
Ptot max. 1,5 w
Ti max. 150 °C

hFE 100 to 300
T min. 200 MHz

15 max. 80 ns

MECHANICAL DATA
Fig. 1 SOT-223

Pinning
1 = Base -
2 = Collector

3 = Emitter 0.02
4 = Collector

16°
max

R

Dimensions in mm

6.7 ,
6.3
ol
29 |
"7
3.7 7.3
33 6.7

r—*] 080 ’ @1 @[s)
. @ _ (4x)
7225065
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PZT2907

PZT2907A

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter) -VcBo max. 60 V

: PZT2907 -Veeo max a0 v
Collector-emitter voltage (open base) PZT2907A Neea - 60 V
Emitter-base voltage (open collector) -VEBO max. 5V
Collector current (DC) —lc max 600 mA
Total power dissipation up 10 Tymp = 25 °C Piot max. 15 W
Storage temperature range Tstg —65t0 +150 °C
Junction temperature T max. 150 °C
THERMAL RESISTANCE
From junction to ambient® Rthj-a 83,3 K/W

* Device mounted on an epoxy printed-circuit board 40 mm x 40 mm x 1,5 mm;
mounting pad for the collector lead min. 6 cm?.
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Silicon planar epitaxial transistors

CHARACTERISTICS

Tamb = 25 OC unless otherwise specified

Collector cut-off current
lg=0;-Vcg=50V

lg=0;-Veg =50V; Tymp =150 oc

+Vge=05V;-Vgg=30V

Base current
+Vgg=05V;-Vcpg=30V

Collector-base breakdown voltage
open emitter; —Ic = 10 xA

Collector-emitter breakdown voltage®

open base; —Ig =10 mA

Emitter-base breakdown voltage
open collector; —Ig = 10 pA

Saturation voltages*
—Ilg =150 mA; —lg = 15 mA

—lg =500 mA; —Ig = 50 mA

DC current gain
=lc= 0,1 mA; —Vcg=10V

—lg= 1mA;=Vgeg=10V
—lg= 10mA; -Veg=10V

—lg=180 mA; =V =10V~

—Ic =500 mA; —Vgg = 10 V*

Collector capacitance at f = 100 kHz

lg= [e=0;—VCB= v
Emitter capacitance at f = 100 kHz
Ic=1g=0;-Vgg=2V

Transition frequency at f = 100 MHz

—lg=50mA; —Vcg =20 V*

—lceo
—lcBo
—Icex

IBEX
—V(BR)CBO
—V(BRICEO

—V(BR)EBO

—VCEsat
—VBEsat

—VCEsat
—VBEsat

hEe
hre
hre

hre

hrE

>

>

AN ANV

V AV V V V

A

A

X

PZT2907
PZT2907A
PZT2907 PZT2907A
20 10 nA
20 10 HA
50 50 nA
50 50 nA
60 60 \%
40 60 v
5 b \
0,4 0,4 \%
1,3 1,3 Vv
16 1,6 Y
2,6 26 \%
35 75
50 100
75 100
100 100
300 300
30 50
8 pF
30 pF
200 MHz

* Measured under pulse conditions to aveid excessive dissipation: 1 < 300 ps; § < 0,02.
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PZT2907
PZT2907A

Turn-on time (see Fig. 2)
when switched to —Iggn = 150 mA; —lggn = 15 MA

delay time iy < 10 ns

rise time iy < 40 ns

turn-on time ton < 45 ns
-30V

16V —

v 72823441
-1, Li=

Fig. 2 Input waveform and test circuit for determining delay, rise and turn-on time.

Turn-off time (see Fig. 3)
when switched from —Igoq = 150 mA; —lggp = 15 mA
to cut-off with + Igoff = 15 mA

storage time tg < 80 ns

fall time 4 < 30 ns

turn-off time toff < 100 ns
+15V =6V

o Vi D.UT.

500

-30V —

S

> 7282345.1

Fig. 3 Input waveform and test circuit for determining storage, fall and turn-off time.

Pulse generator (see Figs 2 and 3) Oscilloscope (see Figs 2 and 3)
frequency f = 150 Hz rise time tr <
pulse duration tp = 200 ns input impedance Z; <
rise time tr < 2 ns

output impedance Zs 50 Q

5 ns
10 M2
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PZT3904

SILICON PLANAR EPITAXIAL TRANSISTOR

NPN transistor in a microminiature SMD envelope (SOT-223). Designed primarily for high-speed,

saturated switching applications in industrial service,

QUICK REFERENCE DATA

Collector-base voltage (open emitter) Vcegp  max 60 Vv
Collector-emitter voltage (open base) Vcep  max 40 Vv
Collector current (DC) Ic max 200 mA
Total power dissipation at Tamp = 25 °C Ptot max 15 W
Junction temperature Tj max 150 °c
DC current gain
Ic=10mA;Vcg=1V hgg z ;gg
Transition frequency at f = 100 MHz
lc=10mA; Veg=20V fr = 300 MHz
Storage time
Icon=10mA; Iggn = —IBoff= 1 MA tg < 200 ns
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-223
6.7
0.32 6.3
0.24 31 >8]
Vs e EEan
4
Pinning
1 = Base ™
2 = Collector 0.10 T
3 = Emitter 0.02 3.7 7.3
4 = Collector 33 6.7
¢
16°
max s —/\’ 139 3 — l
L f
c 1 2 |
: }
b 1] 70.“-’3;:%2 1.05 | 0.80 nmﬂ
max 0.85 Y

&l
B '

7Z25065

April 1991
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PZT3904

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter) VcBO
Collector-emitter voltage (open base) VCEOD
Emitter-base voltage (open collector) VEBO
Collector current (DC) Ic
Total power dissipation at Tamp = 25 °C* Prot
Storage temperature range Tstg
Junction temperature Tj

THERMAL RESISTANCE
From junction to ambient® Rth j-a

CHARACTERISTICS
Tj = 25 OC unless otherwise specified
Currents at reverse biased emitter junction

|
Vcg=30V;—Vgg=3V CEX
CE BE ~IgEX
Saturation voltages
- 1o = VCEsat
Ic=10mA;Ig=1mA
e . VBEsat
VCEsat
Ic=50mA;Ig=5mA
i VBEsat
DC current gain
Ic=0,1mA;Vcg=1V hFg
Ic=1mA;VCg=1V hFE
Ic=10mA;VCe=1V hFE
Ic=50mA;Vcg=1V hFE
Ic=100mA; V=1V hFE
Collector capacitance at 100 kHz <f <1 MHz
IE=lg=0;Vcg=5V Ce
Emitter capacitance at 100 kHz <f <1 MHz
Ic=1lg=0;VERB=05V Ce
Transition frequency at f = 100 MHz
lc=10mA;Vece=20V; Tamp =25°C fr

Noise figure at Rg = 1 kQ2
Ic=100 uA; VCg =5V
f=10 Hz to 15,7 kHz; Tgmp = 25 °C F

* Device mounted on an epoxy printed circuit board 40 mm x 40 mm x 1,5 mm;

mounting pad for the collector lead min. 6 cm?2.

max. 60
max. 40
max. 6
max. 200
max. 1,5
—65 to +150
max. 150
= 83,3
< 50
< 50
< 200
650 to 850

< 300
< 950
> 40
> 70
> 100
< 300
> 60
> 30
< 4.0
< 8,0
> 300
< 5,0

< <

mA

oC
oC

K/W

nA
nA

mV
mV

mV
mV

pF

pF

MHz

dB
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Silicon planar epitaxial transistor PZT390 4

h-parameters (common emitter)
Ic=1mA;Vce=10V;f=1kHz; Tymp=25°C

Input impedance hie 1to0 10 k2
Reverse voltage transfer ratio hre 0,5 to 8x10*
Small-signal current gain hte 100 to 400
Output admittance hge 1to 40 uS

Switching times
Turn-on time (see Figs 2 and 3) when switched from
—~VBEoff =05V tolcon = 10 mA; IBon = 1mA

Delay time t4 < 35 ns
Rise time tr < 35 ns
Vi
V)
+106 (ﬁ ~

v
o 1
1 ' 1274965

r

% FZ74966.1

Fig. 2 Input waveform; tr <1 ns; tp = 300 ns; Fig. 3 Delay and rise time test circuit; total
§=10,02. shunt capacitance of test jig and connectors
Cs < 4 pF; scope impedance = 10 M2.

Turn-off time (see Figs 4 and 5)
Icon =10 mA; IBon = —IBoff =1 mA

Storage time s < 200 ns
Fall time tf < 50 ns
Vi +3V
v)

#10,9 —

-9,
v 7Z74968.1
e tp —=f 1 7274967
Fig. 4 Input waveform; tf <1 ns; Fig. 5 Storage and fall time test circuit; total
10 ps <tp <500 ps; § = 0,02. shunt capacitance of test jig and connectors

Cs < 4 pF; scope impedance = 10 M£2.
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PZT3906

SILICON PLANAR EPITAXIAL TRANSISTOR

PNP transistor in a microminiature SMD envelope (SOT-223). Designed primarily for high-speed,

saturated switching applications in industrial service.

QUICK REFERENCE DATA

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Collector current (DC)
Total power dissipation at Tamp = 25 °C
Junction temperature
DC current gain
—lg=10mA; -Vcg=1V
Transition frequency at f = 100 MHz
—lc=10mA; Vg =20V
Storage time
—lcon =10 mA; —lgon = IBoff = 1 MA

—Vepo  max.
—-VCEQ max.
—lec max.
PIOI max.
Tj max.
>
hrE <
fr >
tg <

40 Vv
40 V
200 mA
15 W
150 °C

100
300

250 MHz

225 ns

MECHANICAL DATA

Fig. 1 SOT-223
0.32
~P'24
Pinning
1= Base
2 = Collector P~
3 = Emitter 0.10
4 = Collector 0.02
16° !-.__ A
max 13°
4 [
c
1.70 \,1°° 1.05
b “max — 085

Dimensions in mm

Nw oo

O = W~

W W
[ARN]

l

0N

~w

(4x)

SEON

~—1®]0.1 @8]

7Z25065

April 1991
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PZT3906

RATINGS

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

Collector-base voltage (open emitter) —VCRO max. 40 V
Collector-emitter voltage (open base) -VcEO max. 40 V
Emitter-base voltage (open collector) -VEBO max. 5V
Collector current (DC) —le max. 200 mA
Total power dissipation at Tamp = 25 °C* Piot max. 1,5 W
Storage temperature range Tstg —65 to +150 °C
Junction temperature T max. 150 °C

THERMAL RESISTANCE
From junction to ambient* Rthj-a = 83,3 K/W

CHARACTERISTICS
Tj=25 OC unless otherwise specified

Currents at reverse biased emitter junction

_ ) _ —ICEX < 50 nA
—VeE = + =
CE=30V:+ VpE=3V +IBEX < 50 nA
Saturation voltages
~lc=10mA; —Ig =1 mA ~VCEsat < 250 mV
~VBEsat 650 to 850 mV
_ ) _ —~V(CEsat < 400 mV
—lg=50mA; -Ig =5 mA ~VBEsat < 950 mV
DC current gain
—lc=01mA;-Vcg=1V hfrg > 60
—lg=1mA;=Vgcg=1V hFE > 80
—Ic=10mA; -Vgg=1V hfFg z ;gg
—lg=50mA; -Vgg=1V hFE > 60
—lg=100mA; -Vgg=1V hgg > 30
Collector capacitance at 100 kHz < f <1 MHz
lge=lg=0;—-Vgp=5V Ce < 45 pF
Emitter capacitance at 100 kHz <f <1 MHz
|C=|c=0;—VEB=0,5V Ce < 10 pF
Transition frequency at f = 100 MHz
—Ic=10mA; -Vcg=20V; Tagmp=25°C T > 250 MHz
Noise figure at Rg = 1 k2
=lc=100pA; =VCg =5V
f=10 Hz to 15,7 kHz; Tamp = 25 °C F < 40 dB

* 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 PZT3906

h-parameters (common emitter)
—lg=1mA; -Vee=10V;f=1kHz; Tamp=25°C

Input impedance hie 2t0 12 k&2
Reverse voltage transfer ratio hre 0,1 to 10x10*
Small-signal current gain hfe 100 to 400
Output admittance hoe 3to 60 uS

Switching times
Turn-on time (see Figs 2 and 3) when switched from
+VBEoff =05 Vto —Igon=10mA; —Igon =1 mA

Delay time td < 35 ns
Rise time tr < 35 ns
U!
)
+05 — =

0

-10,8 M
—lt, f— [p 7Z74969 72743701
Fig. 2 Input waveform; t; <1 ns;tp = 300 ns; Fig. 3 Delay and rise time test circuit; total
§ =0,02. shunt capacitance of test jig and connectors

Cs < 4 pF; scope impedance = 10 M£2.
Turn-off time (see Figs 4 and 5)
—lcon =10 mA; —IBon = IBoff = 1 mA

Storage time tg < 225 ns
Fall time tf < 75 ns
v, -3v
Vi
+9,1
V'CI
0 i
~109
727489721
"—*‘p Tf l—o 7274971
Fig. 4 Input waveform; tf <1 ns; Fig. 5 Storage and fall time test circuit; total
10 ps <tp <500 ps; & = 0,02. shunt capacitance of test jig and connectors

Cs < 4 pF; scope impedance = 10 MQ.
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Philips Components

Data sheet

status Preliminary specification

date of issue

April 1991

DESCRIPTION

NPN transistors in a microminiature
plastic envelope intended for
surface mounted (SMD)
applications. They are primarily
intended for use in telephony and
professional communication
equipment.

PINNING - SOT223

PIN DESCRIPTION
1 base
2 collector
3 emitter
4 collector

PZTAO05/PZTA06

Silicon epitaxial transistors

QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS | MIN. | MAX. | UNIT
Veso collector-base voltage open emitter
PZTAQS - 60 Vv
PZTAOB - 80 v
Veeo collector-emitter voltage | open base
PZTA0S - 60 |V
PZTA06 = 80 Vv
Veno emitter-base voltage open collector |- B v
I collector current DC value B 500 |mA
Pt total power dissipation Tamb=25°C |- 15 w
hre DC current gain le=100mA; |50 -
Vee=1V
fr transition frequency le = 10 mA; 100 |- MHz
Vee=2V;
f=100 MHz
Ve sat collector-emitter le=100mA; |- 025 |V
saturation voltage
le=10 mA
PIN CONFIGURATION
4
c
b
MBB012 2

1 2 3

Top view MSBo02

Fig.1 Simplified outline and symbol.
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Philips Components

Preliminary specification

Silicon epitaxial transistors PZTAO5/PZTA06
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134)
SYMBOL PARAMETER CONDITIONS MIN. MAX, UNIT
Vero collector-base voltage open emitter
PZTA05 - 60 Vv
PZTAQB - 80
Vero collector-emitter voltage open base
PZTAOQ5 - 60 \'
PZTA06 - 80 Vv
Veso emitter-base voltage open collector - 4 Vv
lc collector current DC value - 500 mA
P total power dissipation Taw=25°C - 1.5 w
note 1
Tyg storage temperature range -65 150 °C
T junction storage - 150 °C
Note
1. Mounted on a ceramic substrate: area = 10 x 8 mm; thickness = 0.7 mm.
THERMAL RESISTANCE
SYMBOL PARAMETER CONDITIONS NOM. UNIT
R ja from junction to ambient on PCB 83.3 K/w

April 1991 1348




Philips Components

Preliminary specification

Silicon epitaxial transistors PZTAO5/PZTA06
CHARACTERISTICS
Tams = 25 °C unless otherwise specified
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vericeo collector-emitter breakdown le=1mA;
voltage lg=0;
t, =300 ps;
§=0.02
PZTAO0S 60 - v
PZTA06 80 - v
Vereso emitter-base breakdown voitage |[l.=0; 4 - Vv
le = 100 pA
lego collector cut-off current Vee=60 V; - 0.1 HA
le=0
leso collector cut-off current le=0
Vea=60V - 0.1 nA
Veg =80V - 0.1 pA
VeE eat collector-emitter saturation le =100 mA; - 0.25 v
voltage lg=10 mA
Vee(en base-emitter on voltage le =100 mA - 1.2 v
Vee=1V
Pee DC current gain Vee=1V,;
lc =10 mA; 50 -
Ic =100 mA 50 =
fr transition frequency Vee=2V,; 100 - MHz
lc =10 mA;
f=100 MHz
April 1991 1349







PZTA13
PZTA14

SMALL-SIGNAL DARLINGTON TRANSISTORS

NPN small-signal Darlington transistors in a microminiature SMD envelope (SOT-223).
Designed primarily for preamplifier input applications requiring high input impedance.
PNP complement is the PZTAG3/64.

QUICK REFERENCE DATA

Collector-emitter voltage

VR =0 VCES max. 30V
Collector current (DC) I max. 300 mA
Total power dissipation

up to Tamp = 25 °C Piot max. 1,56 W
Junction temperature T max. 150 °C
DC current gain

lc=10mA;Vcg=5V PZTA13 hgg min. 5000

PZTA14 hEe min. 10000
Transition frequency at f = 100 MHz

Ic=10mA;Vgg=5V fr min. 125 MHz
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-223

6.7
0.32 6.3
024 e 31
I~ 297 SR
Pinning .
1= Base
2 = Collector -
3 = Emitter L|l._ 010 T
4 = Collector 0.02 37 94
33 6.7
¥
o
L S B — |
| | u
1 2 N
| |
b c :

70 \,‘0" 1.05 | 0.80
L0\ max 105 t@J doo~ | -~ BRIGLE]
1 4x)
TR m * 7225065
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PZTA13
PZTA14

RATINGS

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

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

VRe=0
Emitter-base voltage (open collector)
Collector current (DC)

Total power dissipation
up to Tamp = 25 °C*

Storage temperature range
Junction temperature

THERMAL RESISTANCE
From junction to ambient®

CHARACTERISTICS

Tj = 25 9C unless otherwise specified

Collector-emitter breakdown voltage
Ic =100 pA

Emitter-base cut-off current
VBe=10V

Collector-base cut-off current
Vep=30V

DC current gain
Ic=10mA;Vcg=5V

lc=100mA; Vcg=5V

Collector-emitter saturation voltage
Ic=100mA; Ig =0,1 mA

Base-emitter ON-voltage
Ic=100mA; VCg=5V

Transition frequency at f = 100 MHz
Ic=10mA; VCg=5V

* Device mounted on an epoxy printed circuit board 40 mm x 40 mm x 1,5 mm;

PZTA13
PZTA14

PZTA13
PZTA14

mounting pad for the collector lead min. 6 cm?.

1352

VeBo

VCEs
VEBO
Ic

Piot

V(BR)CES
IEBO
IcBo
hFE

hre

hre

hre
VCEsat

VBE(on)

fr

max. 30
max. 30
max. 10
max. 300
max. 1,6
—65 to +150
max. 150
83,3

min. 30
max. 0,1
max. 0,1
min, 5000
min. 10000
min. 10000
min. 20 000
max. 16
max. 2,0
min. 125

mA

oC
oc

K/W

uA

uA

MHz
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PZTA42
PZTA43

SILICON EPITAXIAL TRANSISTORS

NPN transistors in a microminiature SMD envelope (SOT-223).
They are primarily intended for use in telephony and professional communication equipment.

QUICK REFERENCE DATA

PZTA42 | PZTA43

Collector-base voltage (open emitter) VcBo max. 300 200 V
Collector-emitter voltage (open base) VCEO max. 300 200 V
Emitter-base voltage (open collector) VEBO max. 6 Vv
Collector current (DC) Ic max. 500 mA
Total power dissipation up to Tamp =25 °C  Pyot max. 15 W
Junction temperature T max. 150 e
DC current gain

Ic=10mA;Vcg =10V hEge > 40
Transition frequency at f = 35 MHz

lc=10mA; Vg =20V fr > 50 MHz
Feedback capacitance at f = 1 MHz

|C=0,' VCE =20V Cre < 3 4 pF
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-223

6.7 g
0.32 6.3
0.24 31
"‘fﬁ/!h - 29 —--I E 0.2 @
4 [a]

Pinning ] g;g T

= ’ 37 73
1= Base 33 6.7
2 = Collector
3=Emitter 167~ ,
4 = Collector i W i u m

{4x)

(o]

c 1_70‘“,‘0 1.05 0.80 I

bl ‘_-"1050 ;m
B - 7Z25065
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PZTA42
PZTA43

RATINGS

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

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

Total power dissipation*
up t0 Tamb = 25 °C

Storage temperature range
Junction temperature

THERMAL CHARACTERISTICS

Thermal resistance
from junction to ambient*®

CHARACTERISTICS

Tamb = 25 9C unless otherwise specified

Collector-emitter breakdown voltage**
lc=1mA;Ilg=0

Collector-base breakdown voltage
Ic=100pA;Ig=0

Emitter-base breakdown voltage
IE=100pA;Ic=0

Collector cut-off current
lg=0;Vcg =200V
Ig=0;Vcg=160V

Emitter cut-off current
lc=0;VBg=6V
Ic=0;Vgg=4V

Feedback capacitance at f= 1 MHz
lIg=0;Vgg=20V

VeBo
Vceo
VEBO
Ic

Prot

Tstg

Tj

Rthj-a

V(BR)CEO
V(BR)CBO

V(BR)EBO

Iceo

lEBO

CfE

max.
max.
max.
max.

max.

max.

PZTA42 i PZTAA43
300 200 V
300 200 V

6 Vv
500 mA
1.5 w
—65 to +150 oG
150 °c
83,3 K/W

PZTA42 PZTA43
300 200 V
300 200 V

6 6 V
0.1 — A
- 0,1 uA
0,1 — upA
_ 0,1 pA

3 4 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?.

** Pulse test conditions th= 300 us; & = 0,02.
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A

Silicon epitaxial transistors PZTA42
PZTA43
Saturation voltages
Ic=20mA; IgB =2mA VCEsat < 0,5 v
' VBEsat < 09 v
DC current gain
Ic= 1mA;Vge=10V > 25
Ic=10mA;Vcg=10V hFE > 40
Ic=30mA;Vgg=10V > 40
Transition frequency at f = 100 MHz
Ic=10mA;Vcg=20V T > 50 MHz
7292780
140
hre T
™
100 N
60
20
0,1 1 10 100 Ic (mA) 1000
Fig.2 Tj=2509C; Vcg =20 V; typical values.
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Philips Components

Data shee PZTA55/PZTA56
s | Peimnay speciicatin |- Sijljcon epitaxial transistors
date of issue | April 1991
DESCRIPTION QUICK REFERENCE DATA
PNP transistors in a microminiature SYMBOL PARAMETER CONDITIONS | MIN. | MAX. | UNIT
plastic envelope intended for Veas collector-base voltage | open emitter
surface mounted (SMD) PZTA55 = 60 Vv
applications.They are primarily PZTAS6 . 80 v
intended for use in telephony and Veeo collector-emitter voltage | open base
professional communication PZTAS5 _ 60 v
equipment. PZTAS56 = 80 |V
-Veso emitter-base voltage open collector | - 4 \'
PINNING - SOT223 -le collector current DC value - 500 |mA
PIN DESCRIPTION = total power dissipation [T, =25°C |- 15 |W
1 base hre DC current gain -le =100 mA; |50 -
2 collector Nee=1V
3 emitter fr transition frequency -l =100 mA; |50 - MHz
4 collector Vee=1V;
f =100 MHz
Ve s collector-emitter “le=100 mA; |- 025 |V
saturation voltage lg=10mA
PIN CONFIGURATION
4
Cc
b
MBBO18 e

Top view

i Ll s

MSBoo2
Fig.1 Simplified outline and symbol.
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Philips Components Preliminary specification

Silicon epitaxial transistors PZTAS55/PZTA56

LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veso collector-base voltage open emitter
PZTAS5 - 60 \'
PZTA56 - 80 v
“Veeo collector-emitter voltage open base
PZTA5S5 = 60 V'
PZTA56 - 80 v
-Veso emitter-base voltage open collector - 4 v
-le collector current DC value - 500 mA
Pl total power dissipation Tame = 25 °C - 15 w
note 1
Tag storage temperature range —-65 150 °C
T junction storage - 150 °C
Note

1. Mounted on a ceramic substrate: area = 10 x 8 mm; thickness = 0.7 mm.

THERMAL RESISTANCE
SYMBOL PARAMETER CONDITIONS NOM. UNIT
Ry ia from junction to ambient on PCB 83.3 Kw
April 1991 1358




Philips Components Preliminary specification

Silicon epitaxial transistors PZTAS55/PZTAS56
CHARACTERISTICS
T, = 25 °C unless otherwise specified
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT

“Veniceo collector-emitter breakdown voltage le =1 mA;
o= 0;
l: = 300 ps;
§=0.02

PZTA55 60 - Vv
PZTAS6 80 - \

-Vemeso emitter-base breakdown voltage e =0; 4 - v
lg = 100 pA

-leeo collector cut-off current Ve =60V, - 0.1 pA
lg=0

-lcso collector cut-off current le=0
Vea =60V, - 0.1 pA
“Ves=80V - 01 HA

Ve em collector-emitter saturation voltage -l = 100 mA; - 0.25 Vv
-lg =10 mA

“Veeion) base-emitter on voltage -lc = 100 mA; - 12 v
Vee=1V

hre DC current gain Vee=1V,;
-l =10 mA; 50 -
-le = 100 mA 50 =

fr transition frequency Vee=1V; 50 - MHz
-lc = 100 mA;
f =100 MHz
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PZTAB3

PZTAG64
SMALL-SIGNAL DARLINGTON TRANSISTORS

PNP small-signal Darlington transistors in a microminiature SMD envelope (SOT-223).
Designed primarily for preamplifier input applications requiring high input impedance.
NPN complement is the PZTA13/14.
QUICK REFERENCE DATA
Collector-emitter voltage

Vege=0 —VCEs max. 30V
Collector current (DC) —-lc max. 500 mA
Total power dissipation

up 1o Tgmp =25 oc Piot max. 156 W
Junction temperature T; max. 150 °C
DC current gain

—lg=10mA; -Veg=5V PZTAG3 hEe min. 5000

PZTAG64 hgg min. 10 000

Transition frequency at f = 100 MHz

—lg=10mA; —-Vgg =50V fr min. 125 MHz

MECHANICAL DATA
Fig. 1 SOT-223

0.32
0.24

/-,

Pinning
1= Base
2 = Collector

3 = Emitter .. 010
4 = Collector 0.02
[
16° -
max__ I.,—f‘ 13°
% }
b c

10°

' LJJOJ max
max
TR2

Dimensions in mm

- B7___
6.3
31, H
2 =[2G

B
¢ | @
TT

w

~
N
~

e l*@*‘ 820! ’ BEon
(4x)

“___ 7225065
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PZTAB3
PZTAG64

RATINGS

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

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

VBe=0
Emitter-base voltage (open collector)
Collector current (DC)

Total power dissipation
up to Tamp = 26 °C*

Storage temperature range
Junction temperature

THERMAL RESISTANCE
From junction to ambient®

CHARACTERISTICS
Tj = 25 OC unless otherwise specified

Collector-emitter breakdown voltage
—Ilg =100 pA

Emitter-base cut-off current
—~VBg=10V

Collector-base cut-off current
—Vep=30V

DC current gain
—lg=10mA; —VCg =5V

—lc=100mA; -Vgg =5V

Collector-emitter saturation voltage
—lg=100mA; —Ig =0,1 mA

Base-emitter ON-voltage
—lg=100mA; -VCcg=5V

Transition frequency at f = 100 MHz

—lg=10mA; =Vcg =50V; Tamp = 26°C

* Device mounted on an epoxy printed circuit board 40 mm x 40 mm x 1,5 mm;

PZTAGB3
PZTAG4

PZTAG3
PZTAG4

mounting pad for the collector lead min. 6 em?.

-VcBO

—VCES
—VEBO
_|C

Piot

—V(BR)CES
-IEBO
-Icso
hFe

hee

hFE

hrE
—VCEsat

—VBE(on)

fr

max.

max.

max.

max.

max.

0V

30V
10 V
500 mA

1.5 W

—65 to +150 °C

max.

min.

max.

max.

min.

min.

min.

max.

max.

min.

150 °C

83,3 K/W

30 V

0,1 pA

0,1 uA
5000
10 000
10 000
20 000

15V

20V

125 MHz

1362
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PZTA92
PZTA93

8

SILICON EPITAXIAL TRANSISTORS

PNP transistors in a microminiature SMD envelope (SOT-223).
They are primarily intended for use in telephony and professional communication equipment.

QUICK REFERENCE DATA

PZTA92 | PZTA93
Collector-base voltage (open emitter) -VcBo max. 300 200 \"
Collector-emitter voltage (open base) —VCEO max. 300 200 Vv
Emitter-base voltage (open collector) —-VEBO max. 5 Vv
Collector current (DC) . max. 500 mA
Total power dissipation up to Tamp = 25 °C Piot max. 15 w
DC current gain
—lc=10mA; -Vgg =10V hgge min. 40
Transition frequency at f = 100 MHz
=lc=10mA; -Vgg =20V fr min. 50 MHz
Collector-base capacitance at f = 1 MHz
lg=0;-Vgg=20V Ceh max. 6 8 pF
MECHANICAL DATA Dimensions in mm |
Fig. 1 SOT-223
6.7 )
0.32 = 6.3 o
0.24 - 3.1 .
I 207 SHoR
Pinning 4
1 = Base
2 = Collector n
3 = Emitter gag T
4 = Collector . 37 7.3
33 6.7
¥
16° l
max i _,,J'- 13° ==
i
" 1 2 |3
o . ' '
b 170 |\ 190 105 | | o.so___|
“maxT o 085 0.60 [@]0.1 @8]
(4x)
4.6]

7Z25065
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PZTA92
PZTA93

RATINGS

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

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

Total power dissipation *
up to Tamp =25 °C

Storage temperature range
Junction temperature

THERMAL CHARACTERISTICS

Thermal resistance
from junction to ambient*

CHARACTERISTICS

Tamb = 25 OC unless otherwise specified

Collector-emitter breakdown voltage
—=lgc=1mA;Ig=0
Collector-base breakdown voltage
—Ilc=100pA; IE=0
Collector cut-off current
—-Vcep=200V;Ig=0
-Vcg=160V;Ig=0
Emitter-base breakdown voltage
—lg=100pA; Ic=0
Emitter cut-off current
Ic=0; -VBg =3V
Collector-base capacitance
atf=1MHz;
le=0;,-Vcgp=20V
Saturation voltages
—=lc=20mA; —Ig =2 mA
—lc=20mA; —Ig =2 mA
DC current gain**
—lg=1mA; =Vcg=10V
—lg =10 mA; —Vgg=10V
—lc=30mA; -Vgg=10V

-VCBOo

-Vceo
-VEBO

_]C

Ptot

Tstg
Tj

Rth j-a

—V(BRICEO

—V(BR)CBO

—Icso

—V(BR)EBO

—IEBO

Ceb

—VCEsat
—VBEsat

hre
hre
hFE

max.
max.
max.
max.

max.

max.

I

min,

min.

max.
max.

min.

max.

max,

max.
max.

min.
min.
min.

PZTA92 | PZTA93
300 200
300 200

5

500

15

65 to +150
150

83,3

PZTA92 | PZTA93
300 200
300 200
025 —
- 0,25

5
0,1
6 8
05
09
25
40
25

* Device mounted on an epoxy printed circuit board 40 mm x 40 mm x 1,5 mm;
mounting pad for the collector lead min. 6 mm?.
** Pulse test conditions: tp = 300 ps; duty cycle <2%.

\
Vv
\
mA

W
oC
oC

K/wW

MA
pA

uA

pF
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Philips Components

Data sheet

status Product specification

date of issue | April 1991

FEATURES

¢ Direct interface to C-MOS, TTL,
etc.

* High-speed switching

* No secondary breakdown.

DESCRIPTION

N-channel enhancement mode
vertical D-MOS transistor in a
SOT23 envelope. It is designed for
use as a Surface Mounted Device
(SMD) in thin and thick-film circuits,
with applications in relay, high-speed
and line transformer drivers.

PINNING - SOT23

PIN DESCRIPTION
1 gate
2 source
3 drain

2N7002

N-channel vertical D-MOS transistor

QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS | MAX. | UNIT
Vos drain-source voltage 60 \"
lo drain current DC value 180 mA
Rosion) drain-source lp = 500 mA 5 Q
on-resistance Vas=10V
Vesun gate-source threshold lp=1mA 3 v
voltage Vgs = Vps
PIN CONFIGURATION
2 1
d
— g A
i} -
Top view MS5B003 MBB073-1 S

Fig.1 Simplified outline and symbol.
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Philips Components Product specification

N-chqnnel vertical D-MOS 2N7002
transistor

LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Vs drain-source voltage - 60 V'
+Vieo gate-source voltage open drain - 40 \
Ip drain current DC value - 180 mA
lom drain current peak value - 800 mA
B total power dissipation Tap=256°C
(note 1) - 300 mwW
(note 2) - 250 mw
Tae storage temperature range -65 150 °C
Ti junction temperature - 150 °C
Notes

1. Mounted on a ceramic substrate measuring 10 x 8 x 0.7 mm.
2. Mounted on a printed circuit board.

THERMAL RESISTANCE
SYMBOL PARAMETER CONDITIONS | VALUE | UNIT
R ja from junction to ambient note 1 430 KW
note 2 500 KW
Notes

1. Mounted on a ceramic substrate measuring 10 x 8 x 0.7 mm.
2. Mounted on a printed circuit board.
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Product specification

N-channel vertical D-MOS

: 2N7002
transistor
CHARACTERISTICS
T, = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT

Verpss drain-source breakdown voltage lp=10 pA 60 90 - Vv
Vgs=0

lpss drain-source leakage current Vps =48V - - 1 pA

Gs =

tlgss gate-source leakage current Vpg=0 - - 10 nA
Vgs=15V

Vasun gate-source threshold voltage lp=1mA 08 |- 3 v
Vas = Vos

Roson) drain-source on-resistance Iy = 500 mA - 25 |5 Q
Vgs=10V
lp=75mA - - 53 |Q
Vas=45V

1Yl transfer admittance Iy =200 mA 100 (200 |- mS
Vps=10V

Cus input capacitance Vps=10V - 25 40 pF
Ves=0
f=1MHz

Cia output capacitance Vps =10V - 22 30 pF
Ves=0
f=1MHz

Cis feedback capacitance Vps=10V - 6 10 pF
Vas=0
f=1MHz

Switching times (see Figs 2 and 3)

ton turn-on time Ip =200 mA - - 10 ns
Vg =50V
Vge=0to 10V

t turn-off time lp =200 mA - - 15 ns
Vpp=50V
Ves=0to 10V

April 1991
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Product specification

N-channel vertical D-MOS 2N7002
transistor
VDD=50V
INPUT
10V
J L |
la CUTPUT
500 10%
7 7288773.1 — ) ton le— —l 15 |

Fig.2 Switching time test circuit.

7288775

Fig.3 Input and output waveforms.

300 MLAZ23
\\
Piot N\
o TN
SN ]
N (1)
@N
100 \
\\
\
00 100
Ta,mb c)

(1) On ceramic substrate.
(2) On printed circuit board.

Fig.4 Power derating curve.

MCB707

1600
Ip
(ma)
1200
]
1
Yes =10V 6V
800 /’
/ / 5V
av
é 3V
o
0 4 8 12 16
vps V)

Fig.5 Typical output characteristics; T;= 25 °C.

April 1991
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Philips Components
N-channel vertical D-MOS
2N7002
transistor
1600 - MC8705 20 ‘ wCiaros
Ip (447 Rps(on) W
(ma) m [
1200 T Ves = v ' J1
Ml |
800 | | |
8 A o
[ (I
kjf_ ‘ : foull '
. oL LI TITT 11 LI
0 4 12 1 10 102 103 104
Ves (V) Ip (ma)

Fig.6 Typical transfer characteristic; Vpg = 10 V;

Fig.7 Typical on-resistance as a function of

Fig.8 Typical capacitances as a function of
drain-source voltage; Vgs = 0; f =1 MHz;
Tj=25°C.

T,=25°C. drain current; T, = 25 °C.
MCB701
100
c
(pF)
80
N
o\
N
N 1|
" \\ F-::::::::-_ zisa 4
— 0SS
\L g i
1] Crss
0 T
0 5 10 15 20 25
vos (V)

April 1991
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N-channel vertical D-MOS
. 2N7002
transistor
2.4 NMCB703 1.2 MCH702
k &
2.0 i 11
™~
(1) . \
)
1.6 1.0
v
A
7 AN
1.2 0.8 <
\\
oat(2) 2 08 \-\
= |

0.4 | 0.7

-50 0 S50 1 -50 0 50 100 1

7 (%) 7 (°e)
(1) lp =500 mA; Vgg =10 V.
(2) Ip=75mA; Vgg=4.5V.
Fig.10 Temperature coefficient of gate-source
Fig9 T tui i in- V, atT,
ig.9 Temperature ;oeﬁlc;r;t_rol drain-source threshold voltage; k = ; G_g,;t e
on-resistance; k = ———>2—L_ typical Rpsgn)- oo
Rpgonm @t 25 °C Vaspn 8t 1 mA.
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Product specification
N-channel vertical D-MOS 2N7002
transistor
PACKAGE OUTLINE
30
2.8
H
0.150 (9] —
0.090
75 % — e
Ry A El2@hkE
e R
i Ll 01 7 I f
nlgx max X 1.L 25
\ o 1.2 max
;_\\ '_—’; r:ll'l%x T ——'&
\ 3
11 _,\X &
max ' 30° 0.&8_8_1—" i GE 7296885 1

max
TOP VIEW
Dimensions in mm.
Marking code: 2N7002 = 702.
Fig.11 SOT23.
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Envelopes for surface mounted devices ENVELOPES

MECHANICAL DATA Dimensions in mm
(European projection)

SOT-23
3.0
2.8 .
0.150
0.090 -
.75 "y e -
+ ool Vi 035 [A] =[o2@[a]8]
i PR
,1/ un nED
o® |l 01 ' * f
Peic max i 1.4 25
\ 1.2 max
L | ]l 1w° '
‘ f max 1]
\ 3
1.1 0 X
*max_bn:iO" 0"’8—0_1“— ‘ Gmm 72968851
ax
TOP VIEW
SOT-89

7Z69230.6

BOTTOM VIEW

April 1991




ENVELOPES Envelopes for surface mounted devices

MECHANICAL DATA Dimensions in mm

(European projection)

S0OD-80
Dq=
1,6+0,1
‘ 03 03 ’
— - e -
- 35+02 —»
72910841
SOT-143
e 3,0
0,150 2,8 B
0,090
a0t -— —]
0,75 -~ A SHOAR
0,60 // L——l
v | & 3
j; 11 LA
(-] — - 0,1 ‘ ' T
n!g%x max 1,& 2.5
1,2 max
— | ‘ 4
i —§ max T
A\ T -

*rla’rbo': —~ JOL N |L (@01 @] a]e]
1

max 0.48_
| 77—

L 7285014.8

TOP VIEW
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Envelopes for surface mounted devices ENVELOPES

MECHANICAL DATA Dimensions in mm
(European projection)
SOT-223 '
t 170
1.45
t ot
0.73
0.67
6.7
0.32 6.3
024 %1
7/\ = 2a SN
j e
Al 010
002 37 73
33 6.7
150!‘—-._ .—"/\-130 ] ] ! l
max -—1-*
* * 1] ] ]
1 p 3
100 1 1 1
1.80_|\ 1.05 = - o.ao___l —
~max” e 085 ! | 0.60 ! ﬂu]ﬂ
| | MSAD35
SOD-87
«——35+02 —
- =03
T | P
2,05
D= "
o + 0,05
l 7293596.1
'y
1.9
@D1= +0,1
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DATA HANDBOOK SYSTEM



DATA HANDBOOK SYSTEM

Our Data Handbook System comprises more than 60 books with specifications on electronic
components, subassemblies and materials. It is made up of seven series of handbooks:

INTEGRATED CIRCUITS

DISCRETE SEMICONDUCTORS

DISPLAY COMPONENTS

PASSIVE COMPONENTS*

PROFESSIONAL COMPONENTS™*

MAGNETIC PRODUCTS*

LIQUID CRYSTAL DISPLAYS

The contents of each series are listed on pages iii to ix.

The data handbooks contain all pertinent data available at the time of publication, and each is revised
and reissued periodically.

Where application is given it is advisory and does not form part of the product specification.
Condensed data on the preferred products of Philips Components is given in our Preferred Type Range
catalogue (issued annually).

Information on current Data Handbooks and how to obtain a subscription for future issues is
available from any of the Organizations listed on the back cover.
Product specialists are at your service and enquiries will be answered promptly.

* Will replace the Components and materials (green) series of handbooks.
** Will replace the Electron tubes (blue) series of handbooks.

i July 1990



INTEGRATED CIRCUITS

This series of handbooks comprises:

code handbook title
1C01 Radio, audio and associated systems
Bipolar, MOS
1C02a/b Video and associated systems
Bipolar, MOS
1C03 ICs for Telecom;
Subscriber sets, Cordless Telephones, Mobile/Cellular, Radio Pagers
1C04 HEA4000B logic family
CMOS
1C05 Advanced Low-power Schottky (ALS) Logic Series
IC06 High-speed CMOS; 74HC/HCT/HCU
Logic family
1C07 Advanced CMOS logic (ACL)
Supplement
to IC07 Advanced CMOS logic (ACL)
IC08 10/100K ECL Logic/Memory/PLD
1C09 TTL logic series
iIC10 Memories
MOS, TTL, ECL
IC11 Linear Products
IC12 12C-bus compatible ICs
1C13 Programmable Logic Devices (PLD)
IC14 Microcontrollers
NMOS, CMOS
IC15 FAST TTL logic series
Supplement
to IC15 FAST TTL logic series
IC16 CMOS integrated circuits for clocks and watches
1C17 ICs for Telecom ;
ISDN
IC18 Microprocessors and peripherals
IC19 Data communication products
1IC20 8051-based 8-bit microcontrollers
IC23 Advanced BiCMOS interface logic

March 1991




DISCRETE SEMICONDUCTORS

This series of data handbooks comprises:

current new

handbook title

code code
S1 Sco1 Diodes
High-voltage tripler units

S2a scoz2 Power diodes
S2b SCO03 Thyristors and triacs
S3 Sco4 Small-signal transistors
Sda SC05 Low-frequency power transistors and hybrid IC power modules
S4b SC06 High-voltage and switching power transistors
S5 SCo7 Small-signal field-effect transistors
S6 SC08a  RF power bipolar transistors

SC08b  RF power MOS transistors

SCo9 RF power modules
s7 sc10 Surface mounted semiconductors
S8b sC12 Optocouplers
59 SC13 PowerMOS transistors
s10 sSC14 Wideband transistors and wideband hybrid IC modules
SN SC15 Microwave transistors
813 Sc17 Semiconductor sensors

March 1991




DISPLAY COMPONENTS

This series of data handbooks comprises:

code handbook title
DCO01 Colour display components

Colour TV Picture Tubes and Assemblies

Colour Monitor Tube Assemblies
DC02 Monochrome monitor tubes and deflection units
DC03 Television tuners, coaxial aerial input assemblies
DC0o4 Loudspeakers
DCO05 Flyback transformers, mains transformers and

general-purpose FXC assemblies

August 1990




PASSIVE COMPONENTS

This series of data handbooks comprises:

Gatent  GEw handbook title
code code
cia PAD1 Electrolytic capacitors; solid and non-solid
cn PAOD2 Varistors, thermistors and sensors
ci2 PAO3 Potentiometers and switches
c7 PAD4 Variable capacitors
c22 PAO5*  Film capacitors
C15 PAD6 Ceramic capacitors
(e:] PAQO7* Piezoelectric quartz devices
c13 PAO8 Fixed resistors
PA11 Quartz Oscillators

* Not yet issued with the new code in this series of handbooks.

vi

March 1991




PROFESSIONAL COMPONENTS

This series of data handbooks comprises:

current  NeW  handbook title
code code
T3 PCO1 High-power klystrons and accessories
5 PC02* Cathode-ray tubes
T6 PCO3*  Geiger-Miiller tubes
T9 PC04 Photo multipliers
T10 PCO5 Plumbicon camera tubes and accessories
T11 PCO06 Circulators and Isolators
Ti12 PCO7 Vidicon and Newvicon camera tubes and deflection units
T13 PCO8 Image intensifiers
T15 PCO9 Dry-reed switches
PC11 Solid state image sensors and peripherals integrated circuits
T9 PC12*  Electron multipliers

* Not yet issued with the new code in this series of handbooks.

October 1990
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MAGNETIC PRODUCTS

This series of data handbooks comprises:

current  new handbook title

code code
ca| _
F
c5 | MAD1 Soft Ferrites
C16 MAO2Z  Permanent magnet materials
c19 MAOQO3* Piezoelectric ceramics

* Not yet issued with the new code in this series of handboeks.

viii

March 1991



LIQUID CRYSTAL DISPLAYS

current new 4
code ol handbook title
S14 LCDO1 Liquid Crystal Displays and driver

ICs for LCDs

July 1990
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