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GENERAL PURPOSE TRANSISTORS in SOT-23/SOT-89*/SOT-143** 

RATINGS 
type Veso Vern 

v v 

P-N-P 

• 

Be807 45 45 
Be808 I 25 25 
Be856 65 65 
Be857 45 45 
Be858 30 30 

Be869* 20 20 
BeV26 40 30 
BeV62** 30 30 
BeV63** 30 30 
BeV64** 30 30 

BeV65** 30 30 
BeW29 32 32 
BeW30 
BeW61A 32 32 
BeW61B 

BeW61e 
BeW61D 
BeW69 50 45 
BeW70 
BeW89 80 60 

BeX17 50 45 
BeX18 30 25 
BeX51 * 45 45 
BeX52* 60 60 
BeX53* 100 80 

BeX71G 45 45 
BeX71 H 45 45 
BeX71J 45 45 
BeX71K 45 45 
PMBTA55 60 60 

PMBTA56 80 80 
PMBTA63 30 30 
PMBTA64 30 30 

* Types in SOT-89 package. 
** Types in SOT-143 package. 

M•y 19871 

le 
mA 

500 
500 
100 
100 
100 

1000 
300 
100 
100 
100 

100 
100 

200 

100 

500 

1000 

200 
200 
200 
200 
500 

500 
500 
500 

Ptot 
mW 

310 
310 
200 
200 
200 

1000 
350 
200 
300 
300 

300 
350 

150 

350 

425 

1000 

150 
150 
150 
150 
300 

300 
300 
300 

hFE VeEsat 
min./max. at lefVeE max.at lcfls 

mA/V v mA 

100/600 100/1 0,70 500/50 

75/475 2/5 0,30 10/0,5 
75/475 2/5 0,30 10/0,5 
75/800 2/5 0,30 10/0,5 

85/375 500/1 0,50 1000/100 
> 20000 100/5 1,0 100/0, 1 
100/800 2/5 0,65 100/5 
100/900 2/5 0,65 100/5 
100/900 2/5 0,30 100/0,5 

75/800 2/5 0,30 10/0,5 
120/260 2/5 0,30 10/0,5 
215/500 
120/220 2/5 0,25 10/0,25 
180/310 

250/460 
380/630 
120/260 2/5 0,30 10/0,5 
120/500 
120/260 

100/600 100/1 0,62 500/50 

40/250 150/2 0,50 500/50 
40/160 
40/160 

120/220 2/5 0,25 10/0,25 
180/310 
250/460 
380/630 

50 10/1 0,25 100/10 

50 10/1 0,25 100/10 
5,000 10/5 1,5 100/0, 1 
5,000 10/5 1,5 100/0, 1 

fT 
typ. page 
MHz 

100 149 
149 

150 183 
150 183 
150 183 

60 207 
220 241 
150 249 
200 253 
200 257 

100 261 
150 269 

269 
180 289 

289 

289 
289 

150 293 
293 
313 

100 317 
317 

50 329 
329 
329 

180 341 
341 
341 
341 

50 769 

50 769 
125 771 
125 771 
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GENERAL PURPOSE TRANSISTORS in SOT-23/SOT-89*/SOT-143** 

RATINGS hFE VcEsat fT 
type Vcso VcEO le Ptot min./max. at lclVcE max. atlcfls typ. page 

v v mA mW mA/V v mA MHz 

N-P-N 

BC817 45 45 500 310 100/600 100/1 0,70 500/50 200 155 
BC818 25 25 500 310 155 
BC846 65 65 100 200 220/800 2/5 0,25 10/0,5 300 161 
BC847 45 45 100 200 161 
BC848 30 30 100 200 161 

BC868* 20 20 1000 1000 85/375 500/1 0,50 1000/100 60 201 
BCV27 40 30 300 350 20000 100/5 1,0 100/0, 1 220 243 
BCV61 ** 30 30 100 200 100/800 2/5 0,60 100/5 300 245 
BCV71 80 60 100 350 110/220 2/5 0,25 10/0,5 300 265 
BCV72 200/450 265 

BCW31 32 32 100 350 110/220 2/5 0,25 10/0,5 300 277 
BCW32 200/450 277 
BCW33 420/800 277 
BCW60A 32 32 200 150 120/220 2/5 0,35 10/0,25 250 285 
BCW60B 180/310 285 

BCW60C 250/460 285 
BCW60D 380/630 285 
BCW71 50 45 100 350 110/220 2/5 0,25 10/0,5 300 301 
BCW72 220/450 301 
BCW81 450/800 309 

BCX19 50 45 500 425 100/600 100/1 0,62 500/50 200 323 
BCX20 30 25 323 
BCX54* 45 45 1000 1000 45/250 150/2 0,50 500/50 130 333 
BCX55* 60 60 40/160 333 
BCX56* 100 80 40/160 333 

BCX70G 45 45 200 150 120/220 2/5 0,35 10/0,25 250 337 
BCX70H 180/310 337 
BCX70J 250/460 337 
BCX70K 380/630 337 

* Types in SOT-89 package. 
Types in SOT-143 package. 

""1 
5 
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GENERAL PURPOSE TRANSISTORS in SOT-23/SOT-89*/SOT-143** 

RATINGS ± hFE VeEsat 
type Veso Vern ie Ptot min./max. at le!VeE max. at le/IB 

v v mA mW mA/V v mA 

N-P-N 

PMBT6428 60 50 200 350 250/600 0,2 10/0,5 
PMBT6429 55 45 200 350 500/1250 0,2 10/0,5 
PMBTA05 60 60 500 300 50 10/1 0,25 100/10 
PMBTA06 80 80 500 300 50 10/1 0,25 100/10 
PMBTA13 30 30 300 300 5,000 10/5 1,5 100/0, 1 

PMBTA14 30 30 300 300 10,000 10/5 1,5 100/0, 1 

HIGH-FREQUENCY TRANSISTORS in SOT-23 

RATINGS 
type Veso Vern le 

v v mA 

P-N-P 

BF536 30 30 25 
BF550 40 40 25 
BF569 40 35 30 
BF579 20 20 25 
BF660 40 30 25 

BF767 30 30 20 
BF824 30 30 25 

N-P-N 

BF570 40 15 100 
BF840 40 40 25 
BF841 40 40 25 
BFS18 30 20 30 
BFS19 30 20 30 

BFS20 30 20 25 

* Types in SOT-89 package. 
** Types in SOT-143 package. 

M•v 19871 

Ptot 
mW 

200 
200 
200 
150 
200 

200 
300 

300 
300 
300 
250 
250 

250 

hFE F fT 
min./max. at lelVeE typ; at f typ. 

mA/V dB MHz MHz 

25/- 1/10 5 200 350 
50/- 1/10 2 0, 1 325 
25/- 3/10 4,5 800 900 
20/- 10/10 4,5 800 1350 
30/- 3/10 - - 650 

15/- 3/10 4 800 900 
- - 3 100 450 

>40 10/1 - - >490 
380 
380 

35/125 1/10 4 100 200 
65/225 1/10 4 100 260 

40/85 7/10 - - 450 

fT 
typ. page 
MHz 

300 757 
300 757 
100 761 
100 761 
125 763 

125 763 

ere 
typ. page 
pF 

- 351 
0,5 355 
0,33 359 
0,46 367 
0,65 379 

0,3 383 
0,1 399 

1,6 363 
0,3 405 
0,3 405 
0,85 525 
0,85 525 

0,35 531 
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BROAD-BAND TRANSISTORS in SOT-23/SOT-89*/SOT-143** 
··--------- ----.,.·---·······------·-·-·--- --- --------1·-- -~ -

RATINGS hfE dim fT Cre 
type Veso Vern le Ptot m ;,jm'u' I c1V CE WP- " f typ. WP-1 P'9' v v rnA mW rnA/V dB MHz GHz pF 

_____ ,, ________________ ,. _____ - ------- --- - - - -- -1 ... 
P-N P 

BFT92 20 15 25 200 20/- 14/10 60 493,25 5 0,7 553 
BiT93 15 12 35 200 70! 30/5 60 493,25 5 1,0 5i:;q 

N-P-N 

BFG67 H- 20 10 50 300 - 20/- 15/5 3 2000 7,5 0,5 433 
BF017* 40 25 150 1000 25/- 150/6 1,2 1,9 437 
BF018A 25 15 150 1000 25/- 100/10 60 793,25 3,6 1,2 441 
BF019* 20 15 75 500 25/-- 75/10 5,0 1,3 445 
BF067 20 10 50 180 100 15/5 3 2000 7,5 0,5 449 

BFR53 18 10 50 250 25/- 50/5 60 217,0 2,0 0,9 463 
BFR92 20 15 25 200 25/- 14/10 60 493,25 5,0 0,7 473 
BFR92A 20 15 25 200 40/- 14/10 60 793,25 5,0 0,35 483 
BFR93 15 12 35 200 25/- 30/5 60 493,25 5,0 0,8 495 
BFR93A 15 12 35 250 40/- 30/5 60 793,25 5,0 0,6 505 

BFS17 25 15 25 250 20/150 2/1 45 217 1,3 0,65 519 
BFT25 8 5 2,5 50 20/- 1 /1 2,3 0,45 537 
----
SWITCHING TRANSISTORS in SOT-23/SOT-89* 

--------------- -------- ---*-RATINGS hFE V CE sat t (max.) 
type Vcso VcEo le Ptot min./max. at lelVeE max. at le/19 on/off at le/ls page 

v v rnA rnW mA/V V mA/mA ns mA 
'------- ------ .... -----------------·----·-- ----------- ~-----·---- --·-·---

P-N-P 

BSR12 15 15 100 250 30/120 50/1 0,45 100/10 20/30 30/3 581 
BSR15 60 40 500 425 100/300 150/10 1,6 500/50 45/100 150/15 593 
BSR16 60 60 593 
BSR18 40 40 200 250 50/150 10/1 0,40 50/5 70/250 10/1 603 
BSR18A 40 40 200 250 100/300 10/1 0,4 50/5 I 70/300 10/1 603 

BSR20 130 120 600 350 40/180 10/5 0,5 50/5 I 611 
BSR20A 160 150 600 350 60/240 10/5 0,5 50/5 611 
BSR30* 70 60 1000 1000 40/120 100/5 0,5 500/50 500/650 100/5 615 
BSR31 * 70 60 100/300 615 
BSR32* 90 80 40/120 615 

BSR33* 90 80 100/300 615 
BSS63 110 100 100 350 I 30/- 25/1 0,25 25/2,5 627 
BST60* 60 45 500 1000 1000/- 150/10 '1,3 500/0,5 400/1500 500/0,5 653 
BST61 * 80 60 653 
BST62* 100 80 653 

I 

PMBT3906 40 40 200 300 100/300 10/1 0,25 10/1 35/225 ~53 
PXT3906 40 40 200 1000 100/300 10/1 ~~~-~~~~-J_ 35;~2_:_ 10/1 78~ 
* Types in SOT-89 package are denoted by an asterisk(*). 
** Types in SOT-143 package are denoted by two asterisks(**). ______ .. 

l (M'V 1007 
7 
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SWITCHING TRANSISTORS in SOT-23/SOT-89* 
----,--

RATINGS hFE 
type Veso Vern ie Ptot min./max. at lelVeE 

v v mA mW mA/V 

N-P-N 

BSR13 60 30 800 425 100/300 150/10 
BSR14 75 40 
BSR17 60 40 200 350 50/150 10/1 
BSR17A 60 40 200 350 100/300 10/1 
BSR19 160 140 600 350 60/250 10/5 

BSR19A 180 160 600 350 80/250 10/5 
BSR40* 70 60 1000 1000 40/120 100/5 
BSR41* 100/300 
BSR42* 90 80 1000 1000 40/120 100/5 
BSR43* 100/300 

BSS64 120 80 100 350 20/80 10/1 
BST50* 60 45 500 1000 1000/- 150/10 
BST51* 80 60 500 1000 
BST52* 100 80 500 1000 
BSV52 20 12 100 250 40/120 10/1 

PMBT3903 60 40 200 300 50/150 10/1 
PMBT3904 60 40 200 300 100/300 10/1 
PXT3904* 60 40 200 1000 100/300 

VcEsat t (max.) 
max. at le/I B on/off at le/I B 
v mA/mA ns mA 

1,6 500/50 35/285 150/-
1,0 
0,3 50/5 70/225 10/1 
0,3 50/5 70/250 10/1 
0,25 50/5 

0,20 50/5 
0,5 500/50 250/1000 100/5 

0,5 500/50 250/1000 100/5 

0,2 50/15 /1000 15/1 
1,3 500/50 400/1500 500/0,5 

0,2 50/5 12/18 10/3 

0,3 50/5 35/175 10, 1 
0,3 50/5 35/200 10, 1 

LOW-NOISE TRANSISTORS in SOT-23 (F < 4 dB at f = 1 kHz; B = 200 Hz) 

RATINGS hFE 
type Veso Vern le Ptot min./max. at lelVeE 

v v mA mW 

P-N-P 

Be859 30 30 100 200 125/800 
Be860 45 45 100 200 125/800 
BeF29 32 32 100 350 120/260 
BeF30 32 32 100 350 215/500 
BeF70 50 45 100 350 215/500 

N-P-N 

Be849 30 30 100 200 450/800 
Be850 45 45 100 200 
BeF32 32 32 100 350 200/450 
BeF33 32 32 100 350 420/800 
BeF81 50 45 100 350 420/800 

* Types in SOT-89 package are denoted by an asterisk (*). 

"'' 19871 

mA/V 

2/5 
2/5 
2/5 
2/5 
2/5 

2/5 

2/5 
2/5 
2/5 

VeEsat fy 
max. at le/ls typ. 
v mA MHz 

0,3 10/0,5 150 
0,3 10/0,5 150 
0,3 10/0,5 150 
0,3 10/0,5 150 
0,3 10/0,5 150 

0,25 10/0,5 300 

0,25 10/0,5 300 
0,25 10/0,5 300 
0,25 10/0,5 300 

rage 

587 
587 
599 
599 
607 

607 
619 
619 
619 
619 

633 
649 
649 
649 
6~1 

749 
749 
779 

page 

191 
191 
213 
213 
229 

171 
171 
221 
221 
237 



HIGH-VOLTAGE TRANSISTORS in SOT-23/SOT-89* 

RATINGS hFE 
type Vcso Vern le Ptot min./max. at lclVcE 

P-N-P 

BF621 * 
BF623* 
BF821 
BF823 
BST15* 
BST16* 

PMBTA92 
PMBTA93 

N-P-N 

BF620* 
BF622* 
BF820 
BF822 
BST39* 

B 
p 
p 

ST40* 
MBTA42 
MBTA43 

v v 

300 -
250 250 
300 -
250 250 
200 200 
350 300 
300 300 
200 200 

300 -
250 250 
300 -
250 250 
350 300 

350 250 
300 300 
200 200 

mA mW 

20 1000 50/-
20 1000 50/-
50 310 50/-
50 310 50/-

1000 1000 30/150 
1000 1000 30/120 

500 300 40/-
500 300 40/-

20 1000 50/-
20 1000 50/-
50 310 50/-
50 310 50/-

1000 1000 40/160 

1000 1000 40/160 
500 310 40/-
500 310 40/-

*Types in SOT-89 package are denoted by an asterisk(*). 

mA/V 

25/20 
25120 
25/20 
25/20 
50/10 
50/10 
10/10 
10/10 

25/20 
25/20 
25/20 
25/20 
20/10 

20/10 
30/10 
30/10 

VcEsat 
max. at le/ls 
v mA 

0,8 30/5 
0,8 30/5 
0,8 30/5 
0,8 30/5 
2,5 50/5 
2,0 50/5 
0,5 20/2 
0,5 20/2 

0,6 30/5 
0,6 30/5 
0,6 30/5 
0,6 30/5 
0,5 50/4 

0,5 50/4 
0,5 20/2 
0,5 20/2 

SELECTION 
GUIDE 

fT 
min. page 
MHz 

60 375 
60 375 
60 393 
60 393 
15 641 
15 641 
50 773 
50 773 

60 371 
60 371 
60 387 
60 387 
70 645 

70 645 
50 765 
50 765 

9 
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SELECTION 
GUIDE L ____ _ 
FIELD-EFFECT TRANSISTOR in SOT-23/SOT-143*/SOT-89** 

~
-----i-------1---------------,-------,----------1 -------,--------

RA TIN GS -IGss loss -V(P)Gsl IYfsl 1 Cre Vn I 
type I± Vos -VGSO lo -- Ptot max. , min./max_ max. i min. I max. I max.I page 

---I- V V mA mW oA ' mA I V f'"' I pF pV I; 
~F510 1 80-~-__ ----;- 300t-~~-7/3 o-ro 8~ 

1 

;~- _--

1

,;.-· 

BF511 

I 

2,5/7,0 I 1,5 4 345 
BF512 6/12 I 2,2 6 345 

I 
BF513 10/18 I 3 7 345 
BF989* 20 20 200 50 2/20 2,7 9,5 0,025 ' -- I 407 -

I 

BF990* i 18 - 30 200 25 -
I BF991 * I 20 - 20 200 50 4/25 

BF992* I 20 - 40 200 25 
BF994* 

I 
20 30 200 50 2/20 I -·-

BF994S* 

I 

20 - 50 300 50 4/20 

BF996* 20 - 30 200 50 2/20 
BF996S* 20 - 30 300 50 4/20 
BF997* 20 - 30 300 10 2/20 
BFR30 25 25 10 250 0,2 4/10 
BFR31 1/5 

BFR101A* 30 30 10 200 5 0,2/1,5 

BFR101B* I 30 30 10 200 5 1/5 
BFT46 25 25 10 250 0,2 0,2/1,5 
BSD20* 10 - 50 230 1,0 -
BSD22* 20 - 50 230 1,0 -

BSR56 40 40 - 250 1 50/-
BSR57 20/100 
BSR58 8/80 
BSS83* 10 - 50 230 10 -
BST80** 80 20 500 1000 100 -/0,01 

BST82 80 20 175 300 100 -/0,001 
BST84** 200 20 250 1000 100 -/0,01 
BST86** 180 20 300 1000 100 -/0,01 
BST120** 60 20 300 1000 100 -/0,01 
BST122** 50 20 250 1000 100 -/0,01 

PMBF4391 40 40 - 250 1 50/150 
PMBF4392 40 40 - 250 1 25/75 
PMBF4393 40 40 - 250 1 5/30 

Types in SOT-143 package are denoted by an asterisk(*). 
** Types in SOT-89 package are denoted by two asterisks(**). 

Moy 19871 

1,3 17 0,025 - 1409 
2,5 10 0,020 - 413 
1,3 20 0,04 415 
2,5 15 0,025 1417 ---

2,5 15 0,025 - 421 
I 
I 

2,5 15 0,0251- 423 
2,5 15 0,0251- 427 
2,5 15 0,025 - 429 
5 1 l 1,5 0,5 453 
2,5 1,5 453 

1,0 1,2 - - ' 517 
2,5 2,5 - - I 517 
1,0 1,0 1,5 0,5 545 
2,0 - 0,6 - 577 
2,0 - 0,6 - 577 

10 - 5 - 623 
6 623 
4 623 
2,0 -- 0,6 - 637 
- 300 8 - 657 

3,5 150 3 - 661 
- 250 5 - 665 
- 250 6 - 669 
- 200 8 - 673 
- 125 8 - 677 

10 - 3,5 - 735 
5 - 3,5 - 735 
3 - 3,5 --"- 735 



TRIGGER DEVICES 

VGA IA 
P-N-P-N case max. max. 

v mA 

BRY61 SOT-23 70 175 
BRY62 SOT-143 70 175 

DIODES in SOT-23 unless indicated 

RATINGS 
type description VR IF 

v mA 

BA682** band switch 35 100 
BA683** band switch 35 100 
BAS16 high-speed switch 75 250 
BAS17 low-voltage stabilizer - 250 
BAS19 high-speed switch 100 200 

BAS20 high-speed switch 150 200 
BAS21 high-speed switch 200 200 
BAS28* fast switch double diode 75 250 
BAS29 switch 90 250 
BAS31 two diodes in series 90 250 

BAS32** high-speed switch 75 200 
BAS35 common anode double diode 90 250 
BAS56* ultra-high-speed switch 

double diode 60 200 
BAT17 Schottky barrier 4 30 
BAT18 band switch 35 100 

BAT54 Schottky barrier 30 200 
BAT74* Schottky barrier; double diode 30 200 
BAV23* two diodes 200 200 
BAV70 common cathode double diode 70 250 
BAV99 two diodes in series 70 250 

BAV100** general purpose 50 250 
BAV101** general purpose 100 250 
BAV102** general purpose 150 250 
BAV103** general purpose 200 250 
BAW56 common anode double diode 70 250 

* SOT-143. 
SOD-80. 

Ip Iv 
µA µA 

5/1 30/50 
- -

trr VF max. (mV) 
max. at IF= mA 
ns 10/100 - 150 

- -/1000 -
- -/1000 -
6 855/- 1250 

830/960 -
50 -/1000 -

50 -/1000 -
50 -/1000 -

6 855/- 1250 
50 750/900 -

50 750/900 -

4 -/1000 -
50 750/900 -

6 750/- -

- 600/- -
- /1200 -

5 400/1000 -
5 400/1000 -

50 -/1000 -

6 855/- 1250 
6 855/- 1250 

50 -/1000 -
50 -/1000 -
50 -/1000 -
50 -/1000 -

6 855/- 1250 

SELECTION 
GUIDE 

page 

565 
571 

Cd 
max. page 

1,5 63 
1,5 63 
2 65 

140 69 
5 73 

5 73 
5 73 
2 81 

35 85 
35 85 

2 87 
35 85 

2,5 95 
1 99 
1 103 

10 107 
10 111 
2,5 115 
1,5 117 
1,5 121 

5 125 
5 125 
5 125 
5 125 
2 133 

11 
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SELECTION 
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VARIABLE CAPACITANCE DIODES SOT-23 and SOD-80..i 

RATINGS CHARACTERISTICS 

type VR IF Cd at VR Cd ratio 
at VR = 3/25 V 

v mA pF v at f = 1 MHz 

BB215'4 30 20 1,8-2,2 28 typ. 8,3 
BB219'4 32 20 2,6- 3,2 28 12 to 15 
BBY31 28 20 1,8 - 2,8 25 typ. 5 
BBY40 28 20 4,3- 6 25 5 to 5,6 

VOLTAGE REGULATOR DIODES 

voltage Ptot lzRM IFRM 
type case range (V) tolerance 

% mW mA mA 

BZD27 SOD-87 3,9 to 270 5 2300 - -
BZV49 SOT-89 2,4 to 75 5 1000 - ** 250 
BZV55 SOD-80 I 2,4 to 75 5 500 ~ 250 
BZX84 SOT-23 l 2,4 to 75 5* Jj5o_ 250 250 

RECTIFIER DIODES 

type case 

ro page 

n 

typ. 0,63 137 
typ. 0,7 139 
< 1,2 141 
<0,6 145 

max. VF at IF 
page 

v mA 

- - 697 
1 50 701 
0,9 10 711 
0,9 10 725 

page IF(AV~-1 VRRM I VR -,FRMtlFsMl-~TVF at IF 
A V V A A . j ns V A 

BYD17D SOD-87 1,~-1--;oo -;~~---;~--- ~0--1-=- I 1,05 1 693 

BYD17G SOD-87 1,5 i 400 I 400 5,5 I 20 j - I 1,05 693 
BYD17J SOD-87 1,5 600 . 600 5,5 20 i 111,05 693 
BYD17K SOD-87 1,5 800 800 5,5 I 20 I - 1,05 693 
BYD17M SOD-87 Ii 1,5 i 1000 1000 5,5 I 20 ' ' 1,05 693 
BYD37D SOD-87 1,5 200 200 12 I 20 ! 250 II 1,3 697 
BYD37G SOD-87 1,5 . 400 j 400 12 j 20 ! 250 1,3 697 
BYD37J SOD-87 I 1,5 I 600 ! 600 12 I 20 i 250u 1.3 697 
BYD37K SOD-87 I 1,5 I 800 1' 800 12 J 20 I 300 1,3 697 
BYD_3_7_M~_s_oD-87 ~-J-~~-0~ 1000 12 ~_l~ 1,3 --~6_9_7_ 

* Types with 2% tolerance available on request. 
lzRM limited by PzRMmax· 

M•y 19871 



Index of type numbers J 
---

TYPE NUMBER 
SURVEY 

In this alpha-numeric list we present all surface mounted devices mentioned in this handbook. 

(") marking 
type (") ()") '<;!" 0 type device complement N co ~ co nearest page 
number f-.'.. f-.'.. f-.'.. 6 reverse type conventional type(s) 0 0 0 0 

(/) (/) (/) (/) type 

BA682 - - • red band diode BA482 63 
BA683 - - - • red and diode BA483 63 

orange 
BAS16 • - - - A6 diode BAW62, 1N4148 65 
BAS17 • - - - A91 diode BA314 69 

BAS19 • - -- - A8 diode BAV19 73 
BAS20 • - - - A81 diode BAV20 73 
BAS21 • - - - A82 diode BAV21 73 
BAS28 - - • - A61 2 diodes 1N4148 81 
BAS29 • - - -- 120 diode BAX12 85 

BAS31 • - - - 121 2 diodes BAX12 85 
BAS32 - - - • black ban~ diode 1N4148 87 
BAS35 • - -- - 122 2 diodes BAX12 85 
BAS56 -- - • - L51 2 diodes BAV10 95 
BAT17 • - - - A3 diode BA480 99 

BAT18 • - - -- A2 diode BA482 103 
BAT54 • - -- - 14 diode BAT85 107 
BAT74 -- • - I.41 2 diodes BAT85 111 
BAV23 - - • - 130 2 diodes BAV21 115 
BAV70 • - - - A4 2 diodes BAW62, 1N4148 (double) 117 

BAV99 • - - - A7 2 diodes BAW62, 1N4148 (double) 121 
BAV100 - - - • green and diode BAV10 125 

black 
BAV101 - - -- • green and diode BAV19 125 

brown 

BAV102 - - - • green and diode BAV20 125 
red 

BAV103 -- -- - • green and diode BAV21 125 
orange 

BAW56 • - A1 diode BAW62, 1N4148 (double) 133 

BB215 - - - • white and diode BB405B 137 
green 

BB219 - - - • white diode BB909 139 
BBY31 • - - 51 diode BB405 141 
BBY40 • -- - 52 diode BB809 145 

BC807-16 • -- - - SA SAR PNP BC3?,7-16 BC817-16 149 
-25 • - - - 5B 5BR PNP -25 -2') 149 
-40 • - - - 5C 5CR PNP -40 40 149 

BC808-16 • - -- - SE 5ER PNP BC328-16 BC818 16 149 
-25 • - - -- 5F 5FR PNP -25 -25 149 

13 



TYPE NUMBER 
SURVEY 

14 

type 
number 

BC808-40 
BC817-16 

-25 
-40 

BC818-16 

BC818-25 
-40 

BC846A 
BC846B 
BC847A 

BC847B 
BC847C 
BC848A 
BC848B 
BC848C 

BC849B 
BC849C 
BC850B 
BC850C 
BC856A 

BC856B 
BC857A 
BC857B 
BC857C 
BC858A 

BC858B 
BC858C 
BC859A 
BC859B 
BC859C 

BC860A 
BC860B 
BC860C 
BC868 
B 

B 
B 
B 
B 
B 

C869 

CF29 
CF30 
CF32 
CF33 
CF70 

M 
N 

i-'... 
0 
U) 

• • • • • 
• 
• • • • 
• • 
• • 
• 
• • • • • 
• • • • • 
• 
• • 
• • 
• 
• • -
-

• 
• 
• 
• 
• 

M 
Ol '<!' 0 
00 ~ 00 
i-'... i-'... 6 
0 0 0 en U) U) 

- - -
- - -
- - -
- - -· 
- - -

- - -
- - --
- - -
-· - -
- - -
- - -
- - -
- - -
- - -
-· - -

- - -
- - -
- - .. 

- -· -
- - -

·- - -
- - -
-· - -
- - -· 
- - -

- - -· 
- -- -
- - -
- - -
- . .. -

-· - -
- - -
- - -

• - -

• - -

- - -
- - -
- - -
- - -
- - -

marking 
type device nearest complement page 

reverse type conventional type(s) 
type 

5G 5GR PNP BC328-40 BC818-40 149 
6A 6AR NPN BC337-16 BC807-16 155 
6B 6BR NPN -25 -25 155 
6C 6CR NPN -40 -40 155 
6E 6ER NPN BC328-16 BC808-16 155 

6F 6FR NPN BC328-25 BC808-25 155 
6G 6GR NPN -40 -40 155 
1A 1AR NPN BC546A BC856A 161 
1B 1BR NPN BC546B BC856B 161 
1E 1ER NPN BC547A, BC107A BC857A 161 

1F 1FR NPN BC547B, BC107B BC857B 161 
1G 1GR NPN BC547C BC857C 161 
1J 1JR NPN BC548A, BC108A BC858A 161 
1K 1KR NPN BC548B, BC108B BC858B 161 
11 1LR NPN BC548C, BC108C BC858C 161 

2B 2BR NPN BC549B, BC109B BC859B 171 
2C 2CR NPN BC549C, BC109C BC859C 171 
2F 2FR NPN BC550B, BCY59 BC860B 171 
2G 2GR NPN BC550C, BCY59 BC860C 171 
3A 3AR PNP BC556A BC846A 183 

3B 3BR PNP BC556B BC846B 183 
3E 3ER PNP BC557A, BC177A BC847A 183 
3F 3FR PNP BC557B, BC177B BC847B 183 
3G 3GR PNP BC557C BC847C 183 
3J 3JR PNP BC558A, BC178A BC848A 183 

3K 3KR PNP BC558B, BC178B BC848B 183 
31 31R PNP BC558C BC848C 183 
4A 4AR PNP BC559A, BC179A, BCY78 191 
4B 4BR PNP BC559B, BCY79 BC849B 191 
4C 4CR PNP BC559C, BCY79 BC849C 191 

4E 4ER PNP BC560A, BCY79 191 
4F 4FR PNP BC560B, BCY79 BC850B 191 
4G 4GR PNP BC560C, BCY79 BC850C 191 
CAC NPN BC368, BD329 BC869 201 
CEC PNP BC369, BD330 BC868 207 

C7 C77 PNP BC559A, BCY78, BC179 213 
CB C9 PNP BC559B, BCY78 BCF32 213 
07 D77 NPN BC549B, BCY58, BC109 BCF30 221 
DB 081 NPN BC549C, BCY58 221 
H7 H71 PNP BC560B, BCY79 229 



(") marking 
(") C) 

""" 
0 type type N 00 ~ ~ 

number ...:. ...:. ...:. Cl reverse 
0 0 0 0 
en en en en type 

BCF81 • - - - K9 K91 
BCV26 • - - - FD 
BCV27 • - - - FF 
BCV61 - • - - 091 
BCV62 - • - - C91 

BCV63 - - • -
BCV64 - - • -
BCV6S - - • -
BCV71 • - - - K7 K71 
BCV72 • - - - KB K81 

BCW29 • - - - C1 C4 
BCW30 • - - - C2 cs 
BCW31 • - - - 01 04 
BCW32 • - - - 02 OS 
BCW33 • - -- - 03 06 

BCW60A • - -· - AA 
BCW60B • - - - AB 
BCW60C • - - - AC 
BCW60D • - - - AD 
BCW61A • - ·- - BA 

BCW61B • - - - BB 
BCW61C • - - - BC 
BCW61D • - - - BO 
BCW69 • - - - H1 H4 
BCW70 • - - - H2 HS 

BCW71 • - - - K1 K4 
BCW72 • - - - K2 K5 
BCW81 • - - - K3 K31 
BCW.89 • - - - H3 H31 
BCX17 .. - - - T1 T4 

BCX18 • - - - T2 T5 
BCX19 • - - - U1 U4 
BCX20 • - - - U2 us 
BCX51 - • - - AA 
BCX52 - • - - AE 

BCXS3 - • - - AH 
BCX54 - • - - BA 
BCX55 - • - - BE 
BCX56 - • - - BH 
BCX70G • - - - AG 

device 
type 

NPN 
PNP 
NPN 
NPN 
PNP 

NPN 
PNP 
PNP/NPN 
NPN 
NPN 

PNP 
PNP 
NPN 
NPN 
NPN 

NPN 
NPN 
NPN 
NPN 
PNP 

PNP 
PNP 
PNP 
PNP 
PNP 

NPN 
NPN 
NPN 
PNP 
PNP 

PNP 
NPN 
NPN 
PNP 
PNP 

PNP 
NPN 
NPN 
NPN 
NPN 

nearest 
conventional type(s) 

BCSSOC 
BCS16 
BCS17 
BCS47 
BC557 

BCS46A 
BC546B 

BC178A, BC558A 
BC178B, BCSSBB 
BC108A, BC~48A 
BC108B, BCS48B 
BC10BC, BC548C 

BC548A 
BCS48B 
BCS48B 
BC548C 
BCSSBA 

BC558B 
BC558B 
BC558C 
BC557A 
BC557B 

BC547A 
BC547B 
BC547C 
BCSS6A 
BC327 

BC328 
BC337 
BC338 
BC636, BD136 
BC638, BD138 

BC640, 80140 
BC635, BD135 
BC637, BD137 
BC639, BD139 
BC107A, BC547A 

TYPE NUMBER 
SURVEY 

complement page 

237 
BCV27 241 
BCV26 243 
BCV62 245 
BCV61 249 

BCV64 253 
BCV63 257 

261 
BCW89 265 

265 

BCW31 269 
BCW32 269 
BCW29 277 
BCW30 277 

277 

BCW61A 285 
BCW61B 285 
BCW61C 285 
BCW61D 285 
BCW60A 289 

BCW60B 289 
BCW60C 289 
BCW60D 289 
BCW71 293 
BCW72 293 

BCW69 301 
BCW70 301 

309 
BCV71 313 
BCX19 317 

BCX20 317 
BCX17 323 
BCX18 323 
BCX54 329 
BCX55 329 

BCX56 329 
BCX51 333 
BCX52 333 
BCX53 333 
BCX71G 337 
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TYPE NUMBER 
SURVEY 

type M Cl 
N op 

number ..,:. I-
0 0 
en en 

BCX70H • -
BCX70J • -
BCX70K· • -
BCX71G • -
BCX71H • -

BCX71J • -
BCX71K • -
BF510 • -
BF511 • -
BF512 • -

BF513 • -
BF536 • -
BF550 • -
BF569 • -
BF570 • -

BF579 • -
BF620 - • 
BF621 - • 
BF622 - • 
BF623 - • 
BF660 • -
BF767 • -
BF820 • -
BF821 • -
BF822 • -

BF823 • -
BF824 • -
BF840 • --
BF841 • -· 
BF989 - -

BF990 - -
BF991 - -
BF992 - -
BF994 - -
BF994S - -

BF996 - -
BF996S -- -
BF997 - -
BFG67 - -
BFQ17 - • 

M 
'<!" 
~ 

..,:. 
0 
en 

--
-
-
-
-

-
-
-
-
-

-
-
-
-
-

-
-
-
-
-

.. 

-
-
-
-

-
-
-
-

• 
• 
• 
• • • 
• • • • -

16 M•Y 19871 

0 
00 

6 
0 
en 

-
-
-
-
-

-
-
--
-
-

--
-
-
-
-

-
-
--
-
-

-
-
-
-
-

-
-
-
-
-

-
-
-
-
-

-
-
-
-
-

marking 
type device nearest complement page 

reverse type conventional type(s) 
type 

AH NPN BC107B, BC547B BCX71H 337 
A.J NPN BC107B, BC547B BCX71J 337 
AK NPN BC107C, BC547C BCX71K 337 
BG PNP BC177A, BC557A BCX70G 341 
BH PNP BC177B, BC557B BCX70H 341 

BJ PNP BC177B, BC557B BCX70,J 341 
BK PNP BC557C BCX70K 341 
56 FET BF410A 345 
57 FET BF410B 345 
58 FET BF410C 345 

59 FET BF410D 345 
G3 PNP BF936 351 
G2 G5 PNP BF450 355 
G6 PNP BF970 359 
826 NPN BF370 363 

G7 PNP BF979 367 
DC NPN BF420, BF471, BF871 BF621 371 
DF PNP BF421, BF472 I BF872 BF620 375 
DA NPN BF422, BF469, BF869 BF623 371 
DB PNP BF423, BF470, BF870 BF622 375 

G8 G81 PNP BF606A 379 
G9 PNP BF967 383 
1V NPN BF420 BF821 387 

· 1W PNP BF421 BF820 393 
1X NPN BF422 BF823 387 

1Y PNP BF423 BF822 393 
FB PNP BF324 399 
F3 NPN BF240 405 
F31 NPN BF241 405 
M89 FET BF960 407 

M90 FET BF980 409 
M91 FET BF981 413 
M92 FET BF982 415 
M94 FET BF964 417 
M93 FET BF964S 421 

M96 FET BF966 423 
M95 FET BF966S 427 
M83 FET 429 
V3 NPN BFG65 433 
FA NPN BFW16A 437 



type 
number 

BFQ18A 
BFQ19 
BFQ67 
BFR30 
BFR31 

BFR53 
BFR92 
BFR92A 
BFR93 
BFR93A 

-

BFR101A 
BFR101B 
BFS17 
BFS18 
BFS19 

BFS20 
BFT25 
BFT46 
BFT92 
BFT93 

BRY61 
BRY62 
BSD20 
BSD22 
BSR12 

BSR13 
BSR14 
BSR15 
BSR16 
BSR17 

BSR17A 
BSR18 
BSR18A 
BSR 19 
BSR19A 

BSR20 
BSR20A 
BSR30 
BSR31 
BSR32 

(VJ 
N 

f-'.-
0 
(fl 

-
-

• • • 
• 
• • • • 
-· 

-

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
-

-

• 
• • • • • 
• 
• 
• • • 
• • --
-
-

(VJ 
O'l '<t co ~ 

f-'.- f-'.-
0 0 
(fl (/) 

• -

• --

-
- -

- -

--

- -

- -
·-

- -

- • - • - -

- -
-- -

- -
-

- -

-
-

-· -

- -

• --

• ·-

- --

-

-

-- -

-· -
-

- --

- -
- -
- -

-

- -

-

• --

• 
• -

marking 
0 type ~ 
0 reverse 
0 
(fl type 

--
-- FF 
-- FB 

V2 
- M1 
- M2 

N1 N4 
- P1 P4 
- P2 P5 
-- R1 R4 
- R2 R5 

- M97 
- M98 
- E1 E4 
- F1 F4 
- F2 F5 

- G1 G4 
- V1 V4 
- M3 
- W1 W4 
- X1 X4 

AS 
- A51 
- M31 
-· M32 
- B5 BB 

- U7 U71 
- U8 U81 
- T7 T71 
- T8 T81 
- U9 U91 

-· U92 U93 
- T9 T91 
- T92 T93 
- U35 
-- U36 

- T35 
-- T36 
-· BR1 

BR2 
- BR3 

device nearest 
type conventional type(s) 

·-

NPN BFQ34 
NPN BFR96 
NPN BFQ65 
FET BFW11, BF245 
FET BFW12, BF245 

NPN BFW30, BFW93 
NPN BFR90 
NPN BFR90 
NPN BFR91 
NPN BFR91 

FET -
FET -
NPN BFY90, BFW92 
NPN BF185, BF495 
NPN BF184, BF494 

NPN BF199 
NPN BFT24 
FET BFW13, BF245 
PNP BFQ51; 52 
PNP BFQ23; 24 

PNPN BRY56, BRY39 
PNPN BRY39 
FET -

FET -

PNP 2N2894A 

NPN 2N2222, PH2222 
NPN 2N2222A, PH2222A 
PNP 2N2907, PH2907 
PNP 2N2907A, PH2907A 
NPN 2N3903 

NPN 2N3904 
PNP 2N3905 
PNP 2N3906 
NPN 2N5550 
NPN 2N5551 

PNP 2N5400 
PNP 2N5401 
PNP 2N4030 
PNP 2N4032 
PNP 2N4031 

TYPE NUMBER 
SURVEY 

complement page 

441 
445 
449 
453 
453 

463 
BFT92 473 

483 
BFT93 495 

505 

517 
517 
519 
525 
525 

531 
537 
545 

BFR92 553 
BFR93 559 

565 
571 
577 
577 

BSV52 581 

BSR 15 587 
BSR16 587 
BSR13 593 
BSR14 593 
BSR18 599 

BSR18A 599 
BSR17 603 
BSR17A 603 
BSR20 607 
BSR20A 607 

BSR19 611 
BSR 19A 611 
BSR40 615 
BSR41 615 
BSR42 615 

17 



TYPE NUMBER 
SURVEY 

(") type N 

number ,.:.. 
0 
U) 

BSR33 -
BSR40 -
BSR41 -
BSR42 -
BSR43 -

BSR56 • 
BSR57 • 
BSR58 • 
BSS63 • 
85564 • 
85583 -
BST15 -
B!3T16 --

BST39 --
BST40 -

BSTSO -
BST51 -
BST52 ---

B5T60 -
BST61 -

BST62 -
BST80 -
BST82 • 
BST84 --
BST86 -

BST120 -
B5T122 --
B5V52 • BYD17 } BYD37 
BZD27 

BZV49 -
BZV55 --
BZX84 • PMBF4391 • PMBF4392 • 
PMBF4393 • PMBT2222 • PMBT2222A • PMBT2907 • 
PMBT2907A • 

(") 
0 

marking 
Ol '<t type 00 ~ 00 
,.:.. ,.:.. a reverse 
0 0 0 
U) U) U) type 

• - - BR4 
• - - AR1 
• - -- AR2 

• - - AR3 
• -- - AR4 

- - - M4 
-- - M5 
-- - M6 
-- - T3 T6 
- - - U3 U6 

--- • - M74 
• - - BT1 
• -- BT2 
• AT1 
• - - AT2 

• -- -- AS1 
• - - A52 
• - - AS3 
• - - BS1 
• - - BS2 

• - - BS3 
• -- - KM 
- - 02 
• -- -- KN 
• -- -- KO 

• - - LM 

• - - LN 
- - B2 83 

SOD-87 

• - - * 
.. - • - - - * 
-- -- M62 
- - - M63 

- -- - M64 
I 

- - - P18 
- - -- P1P 

- -- P2B 
- - - P2F 

* For marking of these types see page 20. 

18 M~19Bl 

device nearest complement page 
type conventional type(s) 

PNP 2N4033 BSR43 615 
NPN BSX46-6 BSR30 619 
NPN BSX46-16 BSR31 619 
NPN 2N3020 BSR32 619 
NPN 2N3019 BSR33 619 

FET 2N4856 623 
FET 2N4857 623 
FET 2N4858 623 
PNP BSS68 BSS64 627 
NPN BSS38 B5S63 633 

FET 637 
PNP 2N5415 B5T40 641 
PNP 2N5416 8ST39 641 
NPN 2N3439 BST16 645 
NPN 2N3440 BST15 645 

NPN BSR50, BSS50, BDX42 649 
NPN BSR51, 85551, BDX43 649 
NPN BSR52, BSS52, BDX44 649 
PNP BSR60, BSS60, BDX45 653 
PNP BSR61, BSS61, BDX46 653 

PNP BSR62, 85562, BDX47 653 
FF.T BST70A 657 
FET BST72A 661 
FET BST74A 665 
FET BST76A 669 

FET 673 
FET 677 
NPN PH2369, BSX?.O BSR12 681 
diode 689 
diode 693 
diode 697 

diode BZV85 701 
diode BZX79, BZX55 711 
diode BZX79, BZX55 725 
FET 2N4301 735 
FET 2N4392 735 

FET 2N4393 735 
NPN 2N22?.2 PMBT2907 739 
NPN 2N2222A PMBT2907A 739 
PNP 2N2907 PMBT2222 743 
PNP 2N2907A PM8T2222A 743 



~~~~~'"_d_e_x_o_f_t_y_p_e_n_u_m_b-er-s~~~~~~~~~~~~~~~~~---~ 
(") marking (") O'l ~ 0 

type N 00 ~ 00 type device nearest 
i-.:. i-.:. i-.:. i-.:. number 0 0 0 0 reverse type conventional type(s) 
(/) (/) (/) (/) type 

PMBT3903 • - -- - P1Y NPN 2N3903 
PMBT3904 • - - P1A NPN 2N3904 
PMBT3906 • - - P2A PNP 2N3906 
PMBT6428 • - - - P1K NPN 2N6428 
PMBT6429 • - - - P1L 

I 

NPN 7N6429 

PMBTA05 • - - - P1H NPN MPSA05 
PMBTA06 • - - P1G NPN MPSA06 
PMBTA13 • - - - P1M NPN MPSA13 
PMBTA14 • - - - P1N NPN MPSA14 
PMBTA42 • -- - - P1D NPN MPSA42 

PMBTA43 • - -- - P1E NPN MPSA43 
PMBTA55 • - - - P2G NPN MPSA55 
PMBTA56 • - - - P2H NPN MPSA56 
PMBTA63 • - - - P2U PNP MPSA63 
PMBTA64 • - -- - P2V PNP MPSA63 

PMBTA92 • - - - P2D PNP MPSA92 
PMBTA93 • - - - P2E PNP MPSA93 
PMLL5?.25B 1N5225B 

to to 
PMLL5267B - - - • diode 1N5267B 

PXT3904 - • - - P1A NPN 2N3904 
PXT3906 -· • - -- P2A PNP 6 2N39Q, 

TYPE NUMBER 
SURVEY 

complement page 

PMBT3905 749 
PMBT3906 749 
PMBT3904 753 

757 
757 

PMBTA55 761 
PMBTA56 761 
PMBTA63 763 
PMBTA64 763 
PMBTA94 765 

PMBTA93 765 
PMBTA05 769 
PMBTA06 769 
PMBTA13 771 
PMBTA14 771 

PMATA4? 773 
PMBTA4J 773 

775 

PXT3906 1779 
PXT3904 783 

("'' 1987 
19 



TYPE NUMBER 
SURVEY 

type 

device type 
nearest conventional type 
-~,---

type number suffix 

C2V4 
C2V7 
C3VO 
C3V3 
C3V6 

C3V9 
C4V3 
C4V7 
C5V1 
C5V6 

C6V2 
C6V8 
C7V5 
C8V2 
C9V1 

C10 
C11 
C12 
C13 
C15 

C16 
C18 
C20 
C22 
C24 

C27 
C30 
C33 
C36 
C39 

C43 
C47 
C51 
C56 
C62 

C68 
C75 

20 J"'' 19841 

BZV49-
SOT-89 
diode 
BZV85 series 

mark 

2Y4 
2Y7 
3YO 
3Y3 
3Y6 

3Y9 
4Y3 
4Y7 
5Y1 
5Y6 

6Y2 
6Y8 
7Y5 
8Y2 
9Y1 

10Y 
11Y 
12Y 
13Y 
15Y 

16Y 
18Y 
20Y 
22Y 
24Y 

27Y 
30Y 
33Y 
36Y 
39Y 

43Y 
47Y 
51Y 
56Y 
62Y 

68Y 
75Y 

page 701 BZX84- page 725 
SOT-23 
diode 
BZX79 series 

mark 

z 11 
Z12 

I 
Z13 
Z14 
Z15 

Z16 
Z17 
Z1 
Z2 
Z3 

Z4 
Z5 
Z6 
Z7 
ZS 

zg 
Y1 
Y2 
Y3 
Y4 

Y5 
Y6 
Y7 
YS 
yg 

Y10 
Y11 
Y12 
Y13 
Y14 

Y15 
Y16 
Y17 
Y18 
Y19 

Y20 
Y21 



conventional 
type 

BA314 
BA480 
BA482 
BA4l33 
BAT85 

BAV10 
BAV 113 
BAV19 

BAV20 

BAW6;> 

BAX12 

88405 
BB809 
BC107 

BC107A 

BC107B 

BC108 

BC108A 

BC108B 

BC109 

BC109B 

BC109C 

RC146/01 

nC146/02 

BC146/03 

CONVERSION LIST 

CONVERSION 
LIST 

(conventional type number to SMD type number) 

micro: .. iniature conventional microminiature conventional microminiature 

type type type type type 

BAS17 BC177 BC8'>7 BCS 17 BCV27 
BAT11 2CW69/70 BC')46 BC846 
BA68;:> R(" ~ 7 ·7 .. , 

l. '~ I 1 th BC85U, BC'V71 /7i' 
BA683 BCW69 BC546A BC846A 
BAT'i4 BC 1778 BC857B BCV71 
BAT74 BCW70 BC546B BC8468 
BAS:i6 BC178 BC858 · BCV72 
8AV100 BCW/.9/30 BC541 BC847 
RAS19 BC178A BC858A BCW71/71/81 
RAV101 BCW29 BC547A BC847A 
Bl1'.J70 BC178B BC858B BCW71 
BAV102 BCW30 BC547B BC8478 
BAS16 BC179 8C859 BCW72 
BAS28 BCF7-9/30 BC547C BC847C 
BAS32 BC179A BC859A BCW81 
BAV70 BCF29 BCS48 8C848 
BAV99 BC 1798 BC859B BCW31 33 
BAW56 BCF30 BC548A BC848A 
BAS?.9 BC:Z00/01 BC859B BCW31 
BAS31 BCF29 BC':i488 BC848B 
BAS.35 BC200/02 BC859B/C BCW32 
BBY31 BCF29/30 BC548C BC848C 
BBY40 BC200/03 RC859C F\CW33 
BC847 BCF30 BC549 BC849 
BCW71 /72 BC327 BC807 BCF32/33 
BC847A BCX17 BC549B BC849B 
BCW71 BC327-16 BC807·-16 BCF32 
BC847B BC327 -2'5 BC807 75 BC549C BC849C 
sewn BC327-40 BC807-40 BCF33 
BC848 BC327A BC550 BC850 
BCW31-33 BC328 BC808 BCF81 
BC848A BC328 16 BC808 16 BC550B BC850B 
BCW31 BC328·-25 BC808·25 BC550C BC850C 
BC848B BC328-40 BC808-40 BC556 BC856 
BCW32 BC337 BC817 BCW89 
BC849 BCX19 BC556A BC856A 
BCF32/33 BC337 16 BC817-16 BCW89 
BC849B BC337-25 BC817-25 BC5568 BC856B 
BCF32 BC337-40 BC817-40 BC557 BC857 
BC849C BC338 BC318 BCW69/70 
HCJ'C33 BCX20 BC557A BC857A 
BC849B BC338--16 BC818-16 BCW69 
HCF32 BC338 2r, BC818-25 BC557B BC857B 
BC849B/C BC338-·40 BC818-40 BCW70 
BCF37./13 BC368 BC868 BC557C BC857C 
BC849C BC369 BC869 BC558 BC858 
BCF33 BC516 BCV26 BCW2'l /<0 
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CONVERSION 
LIST 

conventional microminiature conventional microminiature conventional microminiature 
type type type type type type 

8C558A 8C858A 8CY58-IX BC849B BD138--16 BCX52-16 
BCW29 BCW60C B0139 BCX56 

8C558B BC8588 BCY58-X BC849C BD139--6 BCX56-6 
BCW30 BCW600 80139-10 BCX56-10 

BC558C 8C858C 8CY59 8C850 BD139-16 8CX56-16 
8C559 BC859 8CX70 farn_ 80140 BCX53 

8CF29/30 BCY59--VII 8CX70G BD140·6 8CX53-6 
8C559A BC859A BCY59-VIII 8C8508 80140-10 8CX53-10 

8CF29 BCX70H 80140-16 BCX53-16 
BC559B BC859B BCY59--IX 8C850B BOX42 BST50 

8CF30 BCX70,J 80X43 8ST51 
8C559C BC859C BCY59-X 8C850C- BOX44 BST52 
8C560 BC860 8CX70K BDX45 8ST60 

BCF70 BCY70 8C860 BOX46 BST61 
BC560A _ BC860A 8CF70 BDX47 BST61 
BC5608 BC8608 .BCY71 8C860 BF198 

8CF70 8CF70 8F199 BFS20 
BC560C 8C860C BCY72 BC859 BF240 BF840 
BC635 8CX54 8CF29/30 BF241 BF841 
BC635_-6 BCX54-6 BCY78 BC859 BF324 BF824 
8C635-10 BCX54-10 . 8CW61 faro. 8F370 BSV52 
8C635-16 8CX54-16 BCY78-VII BC859A 8F570 
8C636 BCX51 8CW61A BF410A 8F510 
BC636-6 8CX51-6 BCY78-VJ:II BC859A/B BF410B BF511 
8C636-10 BCX51-10 8CW618 BF410C BF5_12 
BC636-16 BCX51-16 BCY78~rx 8C859B BF4100 BF513 
BC637 BCX55 8CW61C 8F419 BST40 
BC637-6 8CX55--6 BCY78-X BV859C BF420 BF620 
BC637-10 BCX55-10 8CW61D 8F820 
BC637-16 BCX55-% BCY79 BC860 BF421 BF621 
BC638 BCX52 BCX71 faro. BF821 

. BC638--6 BCX52-6 BCY79-VII BC860A BF422 BF622 
8C638-10 8CX52-10 BCX71G 8F822 
8C638-16 8CX52-16 8CY79-VIII 8C860A/8 8F423 8F623 
8C639 8CX56 · 8CX71H 8F823 
BC639-6 BCX56·-6 BCY79-IX 8C8608 8F450 8F550 
BC639-10 8CX56.-10 8CX71J BF451 
8C639-16· 8CX56-·16 80135 8CX54 8F457 8ST40 
8C640 BCX53 80135-6 BCX54-6 8F458 8ST40 
BC640_:6 BCl;{53·-6 80135-10 8CX54-10 8F459 BST39 
8C640:_10 BCX53-10 80135-16 BCX54-i6 8F469 8F622 
BC640-16 8CX53-16 80136 8CX51 BF470 BF623 

'8CY56 8C8508 B0136--6 BCX51-6 8F471 BF620 
BCF70 80136-10 8CX51--10 BF472 BF621 

8CYS7 8C849 80136-16 BCX51-16 8F494 BFS19 
8CF32/33 80137 8CX55 8F494B BFS19 

8CY58 8C849 80137-6 8CX55--6 8F495 8FS18 
BCW60 faro. 80137-10 8CX55-10 8F495C BFS18 

8CY58-VII BCW60A 80137--'16 8CX55-16 8F4950 BF!318 
8CY58--VIII BC849B 80138 BCX52 BF606A BF660 

BCW608 . 80138-6 BCX52-6 BF819 BST40 
80138-10 8CX52-10 BF857 BST40 
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Conversion I ist J 
---

conventional microm iniature conventional microminiature conventional 
type typ e type type type 

--·-----·-· 

BF858 BST40 BFY52 BSR40 MPSA14 
BF859 BST39 BFY55 BSR40 MPSA42 
BF869 BF622 BFY90 BFS17 MPSA43 
BF870 BF623 BR101 BRY62 MPSA55 
BF871 BF620 BRY39 BRY62 MPSA56 
BF872 BF621 BRY56 BRY61 MPSA63 
BF926 IH660 BSR50 BS TSO MPSA92 
BF936 BF536 BSR51 BST51 MPSA93 
BF939 BSR52 BST52 PH2222 
BF960 BF989 BSR60 BST60 PH2222A 
BF964 BF994 BSR61 BST61 PH2369 

BF994S BSR62 BST62 PH2907 
BF966 BF996 BSS38 BSS64 PH2907A 

BF996S BSS50 BST50 1N4148 
BF967 BF767 BSS51 BST51 
BF970 BF569 BSS52 BST52 
BF979 BF579 BSS60 BST60 
BF980 BF990 BSS61 BST61 1N5?.25B 
BF981 BF991 BSS62 BST62 to 
BF982 BF992 BSS68 BSS63 1N5267B 
BFG65 BFG67 BSV15 BSR30/31 2N929 
BFQ23 BFT93 BSV15-6 BSR30 2N930 
BFQ24 BFT93 BSV15-10 BSR30/31 
BFQ34 BFQ18A BSV15-16 BSR31 2N1613 
BFQ34T BFQ18A BSV16 BSR30/31 2N1711 
BFQ51 BFT92 BSV16-6 BSR30 2N1893 
BFQ52 BFT92 BSV16-10 BSR30/31 2N2219 
BFQ65 BFQ67 BSV16-16 BSR31 2N2219A 
BFR54 BSV52 BSV17 BSR32/33 2N2222 
BFR90 BFR92A BSV17-·6 BSR32 
BFR91 BFR93A BSV17-10 BSR32/33 2N2222A 
BFR96 BFQ19 BSX19 BSV52 
BFR96S BFQ19 BSX20 BSV52 2N2297 
BFT24 BFT25 BSX45 BSR40/41 2N2368 
BFT44 BST16 BSX45-6 BSR40 2N2369 
BFT45 BST15/ 16 BSX45·10 BSR40/41 2N2369A 
BFW11 BFR30 BSX45-16 BSR41 2N2483 
BFW12 BFR31 BSX46 BSR40/41 2N2484 
BFW13 BFT46 BSX46-6 BSR40 2N894A 
BFW16A BFQ17 BSX46-10 BSR40/41 2N2905 
BFW30 BFR53 BSX46-16 BSR41 2N2905A 
BFW92 BFS17 BSX47 BSR42/43 2N2907 
BFW93 BFR53 BSX47-6 BSR42 
BFX29 BSR16 BSX47-10 BSR42/43 2N2907_A 
BFX30 BSR16 BSY95A BSV52 
BFX84 BSR40 BZX55 BZX84 2N3019 
BFX85 BSR41 BZX79 BZX84 2N3020 
BFX86 BSR41 BZV55 2N3053 
BFX87 BSR16 BZV85 BZV49 2N3903 
RFX88 BSR15 MPSA05 PMBTA05 
BFY50 BSR40 MPSA06 PMBTA06 2N3904 
BFY51 BSR40 MPSA13 PMBTA13 

CONVERSION 
LIST 

microminiature 
type 

PMBTA14 
PMBTA42 
PMBTA43 
PMBTA55 
PMBTA56 
PMBTA63 
PMBTA92 
PMBTA93 
BSR13 
BSR14 
BSV52 
BSR15 
BSR16 
BAS16 
BAV90 
BAV99 
BAW56 
PMLL5225B 

to 
PMLL5267B 
BC850 
BNC850 
BCF81 
BSR40 
BSR41 
BSR42 
BSR13 
BSR14 
BSR13 
PMBT2222 
BSR14 
PMBT2222A 
BSR40 
BSV52 
BSV52 
BSV52 
BC850B 
BC850B/C 
BSR12 
BSR15 
BSR16 
BSR15 
PMBT2907 
BSR16 
PMBT2907A 
BSR43 
BSR42 
BSR40/41 
BSR17 
PMBT3903 
BSR17A 
PMBT3904 
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CONVERSION 
LIST 

24 

conventional 
type 

2N3905 
2N3906 

2N4030 
2N4031 
2N4032 
2N4033 
2N4123 
2N4124 
2N4856 
2N4857 
2N4858 
2N5415 
2N5416 
2N6428 
2N6429 

microminiature 
type 

BSR18 
BSR18A 
PMBT3906 
BSR30 
BSR32 
BSR31 
BSR33 
BSR17 
BSR18 
BSR56 
BSR57 
BSR58 
BST15 
BST16 
PMBT6428 
PMBT6429 
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MARKING LIST 

Types in SOT-23, SOT-89 and SOT-143 envelopes are marked with a code as listed below. 
The actual type number and data code are on the packing. 

Types in SOT-89 usually have the type number marked in full on the envelope. An exception 
to this is the BZV-49 series. 

The envelope number is mentioned in those cases where the same marking code appears twice. 

mark type no. mark type no. mark type no. mark type no. 

AT1 BST39 BE BCXSS A2 BAT18 AD BCXS1-16 
AT2 BST40 BF BCXSS-6 A3 BAT17 (SOT-89) 
B1 BG BCX71G A4 BAV70 AE BCXS2 
B2 BSVS2 (SOT-23) AS BRY61 AF BCXS2-6 
B3 BG BCXSS-10 AS1 BRY62 AG BCX70G 

(SOT-89) 

B4 BSVS2R A6 BAS16 AH BCX70H 
BS BSR12 BH BCX71H A61 BAS28 (SOT-23) 
B6 (SOT-23) A7 BAV99 AH BCXS3 
B7 BH BCXS6 AS BAS19 (SOT-89) 
BS BSR12R (SOT-89) A81 BAS20 AJ BCX70J 

BJ BCX71J (SOT-23) 

B26 BFS70 (SOT-23) A82 BAS21 
BA BCW61A A9 AJ BCX53-6 
(SOT-23) BJ BCXS6-6 A91 BAS17 (SOT-89) 
BA BCX54 (SOT-89) AA BCW60A AK BCX70K 
(SOT-89) BK BCX71K (SOT-23) (SOT-23) 

(SOT-23) AK BCX53-10 

BB BCW61B BK BCX56-10 AA BCX51 
(SOT-89) 

(SOT-23) (SOT-89) (SOT-89) 
BB BCX54-6 AB BCW60B AL BCX53-16 
(SOT-89) BL BCX56-16 (SOT-23) AM BCX52-16 
BC BCW61C BM BCXSS-16 AB BCX51-6 AR1 BSR40 
(SOT-23) BR1 BSR30 (SOT-89) AR2 BSR41 

BR2 BSR31 AR3 BSR42 

BC BCX54-10 BR3 BSR32 AC BCW60C 
(SOT-89) (SOT-23) AR4 BSR43 
BO BCW61D BR4 BSR33 AC BCXS1-10 AS1 BSTSO 
(SOT-23) BS1 BST60 (SOT-89) AS2 BSTS1 
BO BCXS4-16 BS2 BST61 AD BCW60D AS3 BSTS2 
(SOT-89) BS3 BST62 (SOT-23) 

A1 BAWS6 
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MARKING J 
mark type no. mark type no. mark type no. mark type no. 
------ -----···--·--,-· 

BT1 BST15 F3 BFB40 K4 BCW71R M9 
BT2 BST16 F31 BFB41 K5 BCW72R M90 BF990 
C1 BCW29 F4 BFS1BR K6 M91 BF991 
C2 BCW30 F5 BFS19R K7 BCV71 M92 BF992 
C3 F6 K71 BCV71R M93 BF994S 

C4 BCW29R F7 KB BCV72 M94 BF994 
C5 BCW30R FB BFB24 KB1 BCV72R M95 BF996S 
C6 F9 K9 BCFB1 M96 BF996 
C7 BCF29 FA BFQ17 K91 BCFB1R M97 BFR101A 
C77 BCF29R FB BFQ19 KM BSTBO M9B BFR101B 

CB BCF30 FD BCV26 KN BSTB4 N1 BFR53 
C9 BCF30R FF BCV27 KO BSTB6 N2 
C91 BCV62 (SOT-2J) 12 NJ 
CAC BCB6B FF BFQ1BA L20 BAS29 N4 BFR53R 
CEC BCB69 (SOT-B9) 121 BAS31 N5 

01 BCW31 G1 BFS20 122 BASJ5 N6 
D2 BCW32 G2 BF550 L3 N7 
DJ BCW3J GJ BF5J6 1JO BAV2J NB 
D4 BCWJ1R G4 BFS20R 14 BAT54 N9 
D5 BCW32R GS BF550R L41 BAT74 P1 BFR92 

D6 BCWJ3R G6 BF569 15 P1A PMBTJ904 
07 BCF32 G7 BF579 L51 BAS56 P1B PMBT2222 
D77 BCF32R GB BF660 LM BST120 P1D PMBTA42 
08 BCF33 GB1 BF660R 1N BST122 P1E PMBTA43 
DB1 BCF3JR G9 BF767 M1 BFR30 P1G PMBTA05 

D91 BCV61 H1 BCW69 M2 BFRJ2 P1H PMBTA06 
DA BF622 H2 BCW70 M3 BFT46 P1K PMBT6428 
DB BF623 HJ BCW89 M31 BSD20 P1L PMBT6429 
DC BF620 H31 BCW89R M32 BSD22 P1M PMBTA13 
DF BF621 H4 BCW69R M4 BSR56 P1N PMBTA14 

E1 BFS17 H5 BCW70R M5 BSR57 P1P PMBT2222A 
E2 H6 M6 BSRSB P1Y PMBT3903 
E3 H7 BCF70 M61 P2 BFR92A 
E4 BFS17R H71 BCF70R M62 PBMF4391 P2A PMBTJ906, PXT.3906 
E5 H8 M63 PBMF4J92 P2B PMBT2907, PX'0904 

E6 H9 M64 PBMF4J93 P2D PMBTA92 
E7 K1 BCW71 M74 BSS83 P2E PMBTA93 
EB K2 BCW72 MB P2F PMBT2907A 
F1 BFS1B K3 BCWB1 MB3 BF997 P~G PMBTA55 
F2 BFS19 K31 BCW81R MB9 BF9B9 i'2H PMBTA56 
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l MARKING 

---------------
mark type no. mark type no. mark type no. mark type no. 

---------- -··------------·---

P2U PMBTA63 T93 BSR18AR X9 1E. BC847A. 
P2V PMBTA64 U1 BCX19 Y1 BZXB4-C11 1ER BC847AR 
PJ U2 BCX20 Y2 -C12 1F BCB47B 
P4 BFR92R U3 BSS64 Y3 -C13 1FR BCB47BR 
PS BFR92AR U4 BCX19R Y4 -C15 1G BCB47C 

P6 us BCX20R Y5 BZX84-C16 1GR BCB47CR 
P7 U6 BSS64R Y6 .. C1B 1J BC84BA 
PB U7 BSR1J Y7 ·C20 1JR BC848AR 
P9 U8 BSR14 YB -C22 1K BC848B 
R1 BFR9J U81 BSR14R Y9 -C24 1KR BC848BR 

R2 BFR93A U9 B5R17 Y10 BZX84-C27 11 BC848C 
RJ U91 BSR17R Y11 -C30 1LR BC848CR 
R4 BFR9JR U92 BSR 17A Y12 -C33 1V BF820. 
RS BFR93AR U93 B5R17AR Y13 -CJ6 1W BF821 
R6 V1 Y14 -C39 1X BF822 

R7 V2 BFQ67 Y15 -C4J 1Y _ BF82J' 
RB V3 BFG67 Y16 -C47- 2B BC849B 
R9 V4 BFT25R Y17 -C51 2SR BC849BR 
51 BBYJ1 V5 Y18 -C56 2C BC849C 
52 BBY40 V6 Y19 -C62 2CR BC849CR 

53 V7 Y20 -C68 2F BCBSOB 
54 VB Y21 -C7S 2FR BCB50BR,: 
55 V9 Z1 -C4V7 2G BC850C_ , 
56 BF510 W1 BFT92 Z2 -C5V1 2GR BCB50CR' 
S7 BF511 W2 ZJ -C5V6 2Y4 BZV49-C2V4 

SB BFS12 W3 Z4 -C6V2 2Y7 BZV49-C2V1 
S9 BFS13 W4 BFT92R ZS -C6V8 3A BC856A 
T1 BCX17 WS Z6 -C7V5 JAR BC8S6AR 
T2 BCX18 W6 Z7 -CBV2 JB BC856B 
T3 B5563 W7 za -C9V1 3BR BC8S6BR 

T4 BCX17R wa Z9 -C10 3E BC8S7A 
TS BCX18R W9 z 11 -C2V4 3ER- BC857AR 
T6 BS563R X1 BFT93 Z12 -C2V7 3F BC8S7B 
T7 B5R1S X2 Z13 -C3VO 3FR BC8S7BR 
T71 B5R15R X3 Z14 -C3VJ JJ BC858A 

TB B5R16 X4 BFT93R Z15 -C3V6 3JR BC858AR 
T81 B5R16R X5 Z16 -C3V9 JG BC8S7C 
T9 B5R18 X6 Z17 -C4VJ 3GR BC8S7CR 
T91 B5R18R X7 1A BC846A 3K BC&58B 
T92 B5R1BA xa 1BR BC846AR 3KR BCB58BR 
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MARKING J 
mark type no. mark type no. mark type no. mark type no. 

31. BC8S8C 6E BC818-16 
3LR BC8S8CR 6ER BC818-16R 
3YO BZV49-C3VO 6F BC818-2S 
3Y3 BZV49-C3V3 6FR BC818-2SR 
3Y6 BZV49-C3V6 6G BC818-40 

3Y9 BZV49-C.3V9 6GR BC81S-40R 
4A BC8S9A 6Y2 BZV49-C6V2 
4AR BC8S9AR 6Y8 -C6V8 
4B BC8S9B 7YS -C7VS 
4BR BC8S9BR 8Y2 -C8V2 

4C BC8S9C 9Y1 -C9V1 
4CR BC8S9CR 10Y -C10 
4E BC860A 11Y -C11 
4ER BC860AR 12Y -C12 
4F BC860B 13Y -C13 

4FR BC860BR 1SY -C1S 
4G BC860C 16Y -C16 
4GR BC860CR 18Y -C18 
4Y3 BZV49-C4V3 20Y -C20 
4Y7 BZV49-C4V7 22Y -C22 

SA BC807-16 24Y -C24 
SAR BC807-16R 27Y -C27 
SB BC807-2S JOY -C30 
SBR BC807-2SR 33Y -C33 
SC BC807-40 36Y -C36 

SCR BC807-40R 39Y BZV49-C39 
SE BC808-16 43Y -C43 
SER BC808-16R 47Y -C47 
SF BC808-2S 51Y -C51 
SFR BC808-2SR S6Y -C56 

SG BC808-40 62Y -C62 
5GR BC808-40R 68Y -C68 
SY1 BZV49-C5V1 75Y -C75 
SY6 BZV49-CSV6 
6A BC917-16 

GAR BC817-16R 
6B BC817-2S 
6BR BC817-25R 
6C BC817-40 
6CR BC817-40R 

28 M•y 19871 



l PACKING 

TAPE AND REEL SPECIFICATION 

Semiconductors in SOT-23, SOT-143 and SOT-89 encapsulations can be delivered in reel packing for 
aotomatic placement on hybrid circuits and printed circuit boards. The devices are placed with the 
mounting side downwards in compartments. 

A separate cross-section for SOD-80 encapsulation is given in Fig. 3. 

A separate reel packing for SOT-89 encapsulation is given in Fig. 4. 

---Ao 

- Do - -P-- P2--

l-Po 

direction of unreeling 

Fig. 1 Configuration of bandolier. Dimensions in mm. 

Compartment tol. Centre line dimensions 

length Ao component length +0,2 length direction P2 
width Bo component width +0,2 width direction F 
depth Ko 0,95 +0,2 

Fixing tape width outside B1 3,3 max. 
pitch p 4,0 ±0,1 width W1 
deviation e 150 max. thickness 
hole diameter D1 1 min. 

Carrier tape 
Sprocket hole width w 

diameter Do 1,5 +0,1 bending 5 
pitch Po 4,0 ± 0,1 thickness 
distance E 1,75 ± 0,1 Overall thickness K 
cumulative (10) 
pitch error ± 0,1 

K -

Ko -

7285817.2 

tol. 

2,0 ±0,05 
3,5 ±0,05 

5,5 ±0,25 
0, 1 max. 

8,0 ± 0,2 
0,3 max. 
0,4 max. 

1,5 max. 
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PACKING J 
~o 

-,-t 
-1w I .. -----~ 

trailer 

! 

fixing 
tape 

i_ 

B A 

7Z85816 

Fig. 2 Configuration of reel and flange (dimensions in mm). 

Flange tol. Hub 

diameter A 180 +O diameter B 62 
-2 
+0,5 

spindle hole c 12,75 
thickness 1,5 -0,1 key slit 
space between flanges W 9,5 ±0,5 width E 2 

depth u 4 
location 0 120 

Amount of devices per reel 

tol. 
± 1,5 
+0,15 
-0 

±0,5 
±0,5 

degrees 

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

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

At the end of the bandolier (trailer) at least 75 empty positions (equivalent to a length of 300 mm) and 
300 mm foil. For fixing onto the reel a self-adhesive tape of 20 to 50 mm is applied. 
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3,7 
max 

! 

7Z95201 

-' -025max 

-' -0
1

Smax ' 

Fig. 3 Cross-sectional view of bandolier with SOD-80 devices. 

l PACKING 

Note: Testing of SOD-80 devices is possible in this tape. The cathode is directed towards the 
sprocket hole. The total number of devices per reel is 2500 for SOD-80 and 2000 for SOD-87. 
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PACKING J 

Semiconductors in SOT-89 encapsulations can also be delivered in reel packing for automatic placement 
on hybrid circuits and printed circuit boards. The devices are placed with the mounting side downwards 
in compartments.Total number of devices per reel is 1000. 

direction of unreeling 

Fig. 4 Configuration of bandolier. Dimensions in mm. 

Compartment tol. Centre line dimensions tol. 

length Ao component length length direction P2 2,0 ±0,05 

width Bo component width width direction F 5,5 ± 0,1 

depth Ko component depth 
Fixing tape 

width outside B1 5,7 max. 
pitch p 8,0 ± 0, 1 width W1 9,5 max. 

deviation 8 ± 50 max. thickness T1 0, 1 max. 
hole diam. D1 1,5 min. 

Carrier tape 

Sprocket hole width w 12 ± 0,2 

diameter Do 1,5 +0,1 bending 0 0,3 max. 

pitch Po 4,0 ± 0,1 thickness T 0,4 max. 

distance E 1,75 ± 0, 1 Overall thickness K 2,4 max. 
cumulative (10) 
pitch error ± 0, 1 distance G 1,8 min. 
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SOLDERING RECOMMENDATIONS 

SOLDERING 

RECOMMENDATIONS 

SOD80, SOD87, SOT-23, SOT143 AND SOT-89 ENVELOPES 

SOT-23, SOT-143 and SOT-89 devices are ideally suited for placement onto thick and thin film 
substrates and printed circuit boards. 

To assure reliable and consistent connections particular attention should be paid to: 

1. Flux 

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

2. Metal-alloy solder or solder paste 

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

3. Soldering temperature 

This will vary according to the actual method employed. 

RE FLOW SOLDERING 

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

The tags of SOT-23, SOT-143 and SOT-89 envelopes are pre-tinned and the best results are obtained if 
a similar solder is applied to the corresponding soldering areas on the substrate. This can be done by 
either dipping the substrate in a solder bath or by screen printing a solder paste. 
The maximum temperature of the leads or tab during the soldering cycle should not exceed 285 oc. 
The most economic method of soldering is a process in which all different components are soldered 
simultaneously for example SOT-23, SOT-143 or SOT-89 devices, capacitors and resistors. 

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

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

The surface tension of the liquid solder tends to draw the tags of the device towards the centre of the 
soldering area and has thus a correcting effect on slight mispositionings. However, if the layout leaves 
something to be desired the same effect can result in undesirable shifts; particularly if the soldering 
areas on the substrate and the components are not concentralty arranged. This problem can be solved 
using a standard contact pattern, which leaves sufficient scope for the self-positioning effect (see Figs 
4 and 5). 

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

WAVE SOLDERING 

The normal (dual) wave soldering process can also be applied to SOD-80, SOT-23, SOD-87 and SOT-143 
envelopes. We do not recommend SOT-89 for wave soldering. 
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IMMERSION SOLDERING 

Where a complete substrate or printed circuit board is immersed in solder: 
a. The temperature the soldering bath should not exceed 280 °c. 
b .. The duration ol the soldering cycle should not exceed HJ seconds. 

Forced cooling be applied FitJ. 1). 

HAND SOLDERING 

It is possible to solder microrniniaturn devices with a linht hand held iron, but this method 
has obvious drawbacks and should therefore restricted to laboratory use and/or incidental repairs 

production circuits. 

1. It is time consuming and expensive. 

2. The device the may come into contact 

3. There is a great inside th13 encapsulation. 

4. The envelope be damaged by iron. 

Fig. 1 Device temperature during immersion soldering. 

Maximurn time of immersion in soldering bath is 10 seconds at an ambient temperature of 25 °C. 
a =free convection cooling; b =forced cooling. 

max= maximum bath temperature (280 OC), 
~·melting temperature of solder (179 OC), 
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SOT-23 and SOT-89 J 
----

SOLDERING 

RECOMMENDATIONS 

100~-+-1-+-+-+-+-1-+-+-+-+-1-+-+--+--+-+-+-i 

o.._........_._.__ .......... .....__._.__..L...J.._._.__._.J........L_,_.............., 
0 10 t ( s) 20 

a = free convection cooling. 

b = permissible forced cooling. 

Ti max = Maximum lead or tab temperature= 
285 °c. 

Tm = Melting point of the solder is 179 °c. 

Tamb = 25 oc. 

Time of heat supply: 
without preheating max. 14 s 
with preheating max. 10 s 

Maximum time of preheating 45 s 

Fig. 2 Reflow soldering without preheating. 

~ ~ b +-+--+-+--+-+-+-+-+--i----11-+-+-+-+-t-+-+-+-+-+-+-+-+-+-1 

~ 

100~ 

preheating -1--+--+-1--+--1--1--1-l-+---1-1-+-+-+-+-1--+--1--1--+-+-+--+-+-1-l-+---1-1-+-+-+--1----11-+--1--1---l 
area 

o~ 
40 50 60 70 

Fig. 3 Reflow soldering with preheating. 
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SOLDERING 
RECOMMENDATIONS 

Minimum required dimensions of metal 
connection pads on hybrid thick and thin-film 
substrates. 

0,8min I 
1-1 ·' 

~;~! 11+&1 
i i i 1'8 

i llfil-i-1 
I I 

-· 0,95 ·-
l-1,9-I 

7Z79123 

Fig. 4 SOT-23 pattern. 

t 
1,8 

i 

Fig. 6 SOT-143 pattern. 
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Dimensions in mm 

0,9 
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l 
0,9 
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l-1.5"""'"""-l-1.5-I 
7Z79122 

Fig. 5 SOT-89 pattern. 
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SOLDERING RECOMMENDATIONS 

SOD-80 ENVELOPE 

SOLDERING 
RECOMMENDATIONS 

The layout shown below is intended for use with mounting of diodes having a SOD-80 envelope onto a 
printed circuit board in those cases where the diode is glued to the p.c. board first and soldered after
wards. 

The dimensions given may be smaller if the diode in question is not fixed to the substrate prior to 
soldering. The position of the SOD-80 device is then self-adjusted during the soldering process. 

Dimensions in mm 

conducting tracks 

1,4 

>------- 5,2 ------- 7 285943 





THERMAL CHARACTERISTICS 

FOR SOT-23 AND SOT-143 ENVELOPES 

THERMAL 

CHARACTERISTICS 

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

4 
7Z89072.A 

Fig. 1. 

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

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

Rth j-a 

junction 

Rth j-t 

tab 

Rth t-s 

soldering 
points 

Rth s-a 

ambient 

7Z89073 

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

Rth i·t = Thermal resistance from junction to tab. 

Rth t-s =Thermal resistance from tab to soldering points. 

Rth s-a =Thermal resistance from soldering points to ambient. 

Rth j-a =Thermal resistance from junction to ambient. 



THERMAL 

CHARACTERISTICS 

Heat transfer directly from envelope to ambient 

This depends on the difference between the temperatures of envelope and the surroundings. When the 
device is mounted on a substrate or printed circuit board direct heat flow can usually be neglected in 
relation to the heat flow via leads and substrate. 
Thus the thermal model can be as in Fig. 3. 

Rthj-t 

Rth t-s 

Rth s-a 

junction 

tab 

soldering 
points 

ambient 

7289077 

Fig. 3 Basic thermal model. 

Heat transfer from junction to tab 

This is an internal heat transfer and has been measured. In general it is: 
for high-frequency transistors, low-power diodes and (MOS) FETs 
for low-frequency and switching transistors 
for low-frequency medium-power transistors 

Heat transfer from tab to soldering points 

This value has also been measured for SOT-23 with Ptot < 350 mW 
for types of semiconductors in this envelope with Ptot < 425 mW 
for types of semiconductors in a SOT-143 envelope this value is 

Heat transfer from soldering points to ambient 

60 K/W 
50 K/W 
30 K/W 

280 K/W 
260 K/W 
310 K/W 

This depends on the shape and material of tracks and substrate. In figures 4 and 5 standard mounting 
conditions are given to set up the maximum power ratings for SOT-23 and SOT-143 encapsulations. 
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Thermal characteristics of SOT-23 and SOT-143 envelopes 

infinite heatsink or plug 7Z89075 

infinite heatsink or plug 

THERMAL 

CHARACTERISTICS 

ceramic 
substrate 

7Z86899 

Fig. 4 Test circuits SOT-23 and SOT-143 mounting conditions on a ceramic substrate. 

Rth s-a 

IK/WI 

1. Ceramic substrate 

'-...! B 

area(cm2) 

Fig. 5 Heat transfer from soldering points to ambient. 

Point A on the curve in Fig. 5 is for an area of the ceramic substrate of 8 mm x 10 mm x 0,7 mm for 
the maximum rating of all high-frequency, low-frequency and switching transistors and also for all 
diodes. 
Point B on the curve in Fig. 5 is for an area of the ceramic substrate of 15 mm x 15 mm x 0.7 mm for 
the maximum rating of low-frequency medium-power semiconductors. 

2. Printed circuit board 

Rth s-a = 150 K/W for SOT-23 and SOT-143 envelopes mounted on a printed circuit board. 
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THERMAL 

CHARACTERISTICS 

The values for the thermal resistance from junction to tab, and tab to soldering points, are given 
earlier and in Fig. 5. 
The formula for devices in SOT-23 with one crystal can be generalized: 

Tj = P ( Rth j-t + Rth t-s + Rth s-al + T amb 

junction ii junction 

Rthj-t Rth j-t 

tab tab 

Rth t-s 
Rth t-s 

soldering i soldering 
points 

Ptot 
points 

Rth s-a Rth s-a 

ambient ambient 

7289077 7Z89074 

Fig. 6 Thermal model of SOT-23 envelopes 
with one crystal. 

Fig. 7 Thermal model of SOT-23 envelopes 
with two crystals (double diode). 

The formulae for devices with two crystals (double diodes) are: 

Ttab = Ptot · (Rth t-s + Rth s-al + Tamb = Ptot (280 + 90) + Tamb 

Tjl =(P1xRthj-tl+Ttab=P1 ·60+Ttab 

Tj2 = (P2 x Rth j-tl + Ttab = P2 • 60 + Ttab 

As mentioned with Fig. 3: 

Rth j-t for diodes is 60 K/W. 

Rth s-a (area 8 mm x 10 mm x 0,7 mm)= 90 K/W. 

Rth t-s for all semiconductors in SOT-23 = 280 K/W. 

Thus: 

Tj1 = 60 P1 + 370 Ptot + Tamb· 

Tj2 = 60 P2 + 370 Ptot + T amb· 
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PRO ELECTRON TYPE DESIGNATION CODE 

FOR SEMICONDUCTOR DEVICES 

TYPE 
DESIGNATION 

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

"Although not all type numbers accord with the Pro Electron system, the following explanation is given 

for the ones that do." 

A basic type number consists of: 

7WO LETTERS FOLLOWED BY A SERIAL NUMBER 

FIRST LETTER 

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

A. GERMANIUM or other material with band gap of 0,6 to 1,0 eV. 
B. SI LI CON or other material with band gap of 1,0 to 1,3 eV. 
C. GALLIUM-ARSENIDE or other material with band gap of 1,3 eV or more. 
R. COMPOUND MATERIALS (e.g. Cadmium-Sulphide). 

SECOND LETTER 

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

A. DIODE; signal, low power 
B. DIODE; variable capacitance 
C. TRANSISTOR; low power, audio frequency (Rth j-mb > 15 K/W) 
D. TRANSISTOR; power, audio frequency (Rthj-mb,,;;;; 15 K/W) 
E. DIODE; tunnel 
F. TRANSISTOR; low power, high frequency (Rth j-mb > 15 K/W) 
G. MULTIPLE OF DISSIMILAR DEVICES - MISCELLANEOUS; e.g. oscillator 
H. DIODE; magnetic sensitive 
L. TRANSISTOR; power, high frequency (Rth j-mb,,;;;; 15 K/W) 
N. PHOTO-COUPLER 
P. RADIATION DETECTOR; e.g. high sensitivity phototransistor 
Q. RADIATION GENERATOR; e.g. light-emitting diode (LED) 
R. CONTROL AND SWITCHING DEVICE; e.g. thyristor, low power (Rthj-mb > 15 K/W) 
S. TRANSISTOR; low power, switching (Rth j-mb > 15 K/W) 
T. CONTROL AND SWITCHING DEVICE; e.g. thyristor, power (Rthj-mb,,;;;; 15 K/W) 
U. TRANSISTOR; power, switching (Rth j-mb,,;;;; 15 K/W) 
X. DIODE: multiplier, e.g. varactor, step recovery 
Y. DIODE; rectifying, booster 
Z. DIODE; voltage reference or regulator (transient suppressor diode, with third letter W) 
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TYPE 
DESIGNATION 

SERIAL NUMBER 

Three figures, running from 100 to 999, for devices primarily intended for consumer equipment.* 
One letter (Z, Y, X, etc.) and two figures, running from 10 to 99, for devices primarily intended for 
industrial/professional equipment.* 
This letter has no fixed meaning except W, which is used for transient suppressor diodes. 

VERSION LETTER 

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

SUFFIX 

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

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

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

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

4. RADIATION DETECTORS: <;JNE NUMBER, preceded by a hyphen (-) , 
The NUMBER indicates the depletion layer in µm. The resolution is indicated by a version LETTER. 

5. ARRAY OF RADIATION DETECTORS and GENERATORS: ONE NUMBER, preceded by a stroke 
(/). 
The NUMBER indicates how many basic devices are assembled into the array. 

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

RATING 
SYSTEMS 

Tl-w rating svste1ns described are 
llFC) in ils Puhlicnt1on 134. 

by tl1e International Electrotechnical Commission 

DEFINITIONS OF TERMS USED 

Electronic device. !>.n electronic tube valve, transistor other semiconductor device. 

l\lote 
This cletirntion excludes inductors, resistors and similar components. 

Characteristic. A characteristic is an inhe1·ent and measurable property of a device Such a property 
mav be eleclrical, mechanical, thermal, hvdraul 1c, electro-n11lr1netic, or nuclear, and can be expressed 
as a value for stated or recognized conditions .. A characteristic may also be a SP1 of related values, 
usual Iv shown in graphical form. 

Bogev electronic device. An elecHonic device whose chan1cter·istics have the published nominal values 
for the: type. A bogey electronic device for any particular application can be obtained bv considering 
only those characteristics vvhich are directlv related to the application. 

Rating. A value which establishes either a lirnit1nc1 capabilitv or a limirinq condition for an electronic 
device. It is determined for specified values of environment and operation, and rriav be stated in any 
suitable terms. 

l\Jote 
Limiting conditions mav be eithei maxima rn ininima 

Rating system. The set of pnnciplcs upon"' hich rntin~JS a1e establi$hed m;d .,,,.irn.:h deterrnine their 
interpretation. 

Note 
The rating system indicate;$ the division respon;,ili1l11:v l>ebvecn the device manufacturer and the 
circuit designer, with the object of ensurin[J that the workim1 conditions do not f!xceed the ratings. 

ABSOLUTE MAXIMUM RATING SYSTEM 

Absolute maximum ratim1s are iimiting va!ues Dpic: a ting and environmental conditions.applicable to 
any electronic device of a specified type as defined by its published data, which should not be exceed
ed under the worst probable conditions. 

These values are chose:·, tJy the de•1ice manufacturer to provide acceptable serviceability of the device, 
taking no responsibility for equipment variations, environmental variations, and the effects of changes 
in operating conditions due to variations in the characteristics of the device under consideration and 
of all other electronic devices in the equipment. 

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

DESIGN MAXIMUM RATING SYSTEM 

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

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

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

DESIGN CENTRE RATING SYSTEM 

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

These values are chosen by the device manufacturer to provide acceptable serviceability of the device 
in average applications, taking responsibility for normal changes in operating conditions due to rated 
supply voltage variation, equipment component variation, equipment control adjustment, load variation, 
signal variation, environmental conditions, and variations in the characteristics of all electronic devices. 

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

TRANSISTOR RATINGS 

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

Transistor voltage ratings 

Collector to base voltage ratings 

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

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

Emitter to base voltage ratings 

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

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

Collector to emitter voltage ratings 

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

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

NOTE: The term "cut-off" is sometimes replaced by VsE > x volts, or Rs,.:;;; y which are equivalent 
RE 

conditions under which the device may be cut-off. 

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

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

Due to the current dependency of VcE it is usual to present this information as a voltage rating chart 
which is a curve of collector current versus collector to emitter voltage (see Fig. 1 ). 
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TRANSISTOR 
RATINGS 

50 

This curve is divided into two areas: 

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

Rs Vss 
-- 'R9, Z9g, VBE· Is or -- . 
RE Rs 

An example of this type of curve is given in Fig. 2 as V CE versus Rs for two different values of 
collector current. RE 

7Z75911 7Z75910 

IC '-------..-~ --, 

area 1 

I 
I 
\ 
\ 
\ 

1c = 1cmax 

area 2 \ 

Fig. 1. 

\ 
\ 

Fig. 2. 

It should be noted that when RE is shunted by a capacitor, the collector voltage VcE during switching 
must be restricted to a value which does not rely on the effect of RE· 
In the case of an inductive load and when an energy rating is given, it may be permissible to operate 
outside the rated area provided the spcified energy rating is not exceeded. 

Transistor current ratings 

Collector current ratings 

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

lc(AV)max 

lcM 

Emitter current ratings 

The maximum permissible average value of the total collector current 

The maximum permissible instantaneous value of the total collector current. 

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

IE(AV)max 

IER(AV)max 

M'~h 19791 

The maximum permissible average value of the total emitter current. 

The maximum permissible average value of the total emitter current when 
operating in the reverse emitter-base breakdown region. 

The maximum permissible instantaneous value of the total emitter current. 

The maximum permissible instantaneous value of the total reverse emitter 
current allowable in the reverse breakdown region. 



TRANSISTOR 
RATINGS 

Base current ratings 

lsmax 

ls(AV)max 

IBR(AV)max 

IBM 

IBRM 

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

The maximum permissible average value of the total base current. 

The maximum permissible average value of the total reverse base current allow
able in the reverse breakdown region. 

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

The maximum permissible instantaneous value of the total reverse current 
allowable in the reverse breakdown region. 

Transistor power ratings 

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

Ptot = VcE x le+ VsE x Is. 

In order to distinguish between "steady state" and "pulse" conditions the terms "steady state power 
(P5)" and "pulse power (Pp)" are often used. The permissible total power dissipation is dependent 
upon temperature and its relationship is shown by means of a chart as shown in Fig. 3. 

7275912 

temperature 

Fig. 3. 

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

The efficiency of this clip or heatsink is measured in terms of its thermal resistance (Rth hl normally 
expressed in degrees kelvin per watt (K/W). For mounting base rated devices, the added effect of the 
contact resistance (Rth i) must be taken into account. 

The effect of heatsinks of various thermal resistance and contact resistance is often included in the 
above chart. 
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TRANSISTOR 
RATINGS 
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Thus for any heatsink of known thermal resistance and any given ambient temperature, the maximum 
permissible power dissipation can be established. Alternatively, knowing the power dissipation which 
will occur and the ambient temperature, the necessary heatsink thermal resistance can be calculated. 

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

Tj - Tamb 
Ptot=---

Rth j-a 

where Rth j-a is the thermal resistance from the transistor junction to the ambient. For case rated or 
mounting base rated devices, the thermal resistance Rth j-a is made up of the thermal resistance junction 
to case or mounting base (Rth j-mbl. the contact thermal resistance (Rth i) and the heatsink thermal 
resistance Rth h· 

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

t 
d (duty factor) = T 

pulse width 

Fig. 4. 

7Z75913 

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

Ti -Tamb- Ps x Rthj-a 
p -
p- Ztht+d (Rthc-al 

where Zth t and d are given in the above chart and Rth c-a is the thermal resistance between case and 
ambient for case rated device. For mounting base rated device, it is equal to Rth h + Rth i and is zero 
for free air rated device because the effect of the temperature rise of the case over the ambient for a 
pulse train is already included in Zth t· 

Temperature ratings 

Tjmax 

Tjmax (continous 
operation) 

Tjmax (intermittent 
operation) 

Tmb 

The maximum permissible junction temperature which is used1as the basis for 
the calculation of power ratings. Unless otherwise stated, the continuous value 
is implied. 

The maximum permissible continuous value. 

The maximum permissible instantaneous junction temperature usually allowed 
for a total duration of 200 hours. 

The temperature of the surface making contact with a heatsink. This is confined 
to devices where a flange or stud for fixing onto a heatsink forms an integral 
part of the envelope. 

T case The temperature of the envelope. This is confined to devices to which may be 
attached a clip-on cooling fin. 
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LETTER SYMBOLS 

LETTER SYMBOLS FOR TRANSISTORS AND SIGNAL DIODES 

based on IEC Publication 148 

LETTER SYMBOLS FOR CURRENTS, VOLTAGES AND POWERS 

Basic letters 
The basic letters to be used are: 

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

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

Subscripts 

A. a 
(AV). (av) 
B. b 
(BR) 
C, c 
D,d 
E,e 
F, f 
G,g 
K. k 
M,m 
0. 0 

R, r 

(RMS) , (rrr:s) 

S, s 

X, x 
Z,z 

Anode terminal 
Average value 
Base terminal. for MOS devices: Substrate 
Breakdown 
Collector terminal 
Drain terminal 
Emitter terminal 
Forward 
Gate terminal 
Cathode terminal 
Peak value 
As third subscript: The terminal not mentioned is open circuited 
As first subscript: Reverse. As second subscript: Repetitive. 
As third subscript: With a specified resistance between the terminal 

not mentioned and the reference terminal. 
R. M. S. value ! As first or second subscript: Source terminal (for FETS only) 
As second subscript: Non-repetitive (not for FETS) 
As third subscript: Short circuit be.tween the terminal not mentioned 

and the reference terminal 
Specified circuit 
Replaces R to indicate the actual working voltage, current or power 
of voltage reference and voltage regulator diodes, 

Note: No additional subscript is used ford. c. values. 
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LETTER SYMBOLS 

Upper-case subscripts shall be used for the indication of: 

a) continuous (d. c.) values (without signal) 
Example IB 

b) instantaneous total values 
Example iB 

c) average total values 
Example IB(AV) 

d) peak total values 
Example IBM 

e) root-mean-square total values 
Example IB(RMS) 

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

a) instantaneous values 
Example ib 

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

c) peak values 
Example Ibm 

d) average values 
Example Ib(av) 

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

Additional rules for subscripts 

Subscripts for currents 

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

Diodes: 

Examples: IB, iB, ib. lbm 

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

Subscripts for voltages 

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

Diodes: 

Examples: V v 
DE' DE' 

v 
bern 

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

Examples: VF, VR, VF, vrm 

Subscripts for supply voltages or supply currents 

Supply voltages or supply currents shall be indicated by repe3ting the appropriate term
inal subscript. 

Examples: V I 
CC' EE 

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

Ex::imple : V CCE 

Subscripts for devices h:iving more than one terminal of the same kind 

If a device has more than one terminal of the s::ime kind, the subscript is formed by the 
appr·lpriate letter for the terminal followed by a number; in the case of multiple sub
scripts, hyphens may be necessary to avoid misunderstanding. 

Subscripts for multiple devices 

Examples: Ifl2 = continuous ( d. c. ) current flowing 
into the second base terminal 

v82 _F =continuous (d. c.) voltage between 
" the terminals of second base and 

emitter 

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

Examples: I2c = continuous (d. c.) current flowing 
into the collector terminal of the 
second unit 

V lC-2C =continuous (d. c.) voltage between 
the collector terminals of the 
first and the second unit. 
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LETTER SYMBOLS 

Application of the rules 

The figure below represents a transistor collector current as a function of time. lt"con
sists of a continuous (d. c.) current and a varytng component. 

collector 
current 

lc(av) 

1 
le 

(no signal) 

0 "-----'--! --'---'---'----.,.....l....,.
time n5s9ee 

LETTER SYMBOLS FOR ELECTRICAL PARAMETERE METERS 

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

Basic letters 

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

B, b susceptance; imaginary part of an admittance 

C capacitance 

G, g = conductance; real part of an admittance 

H, h hybrid parameter 

L inductance 

R, r resistance; real part of an impedance 

X, x reactance; imaginary part of an impedance 

Y, y admittance; 

Z, z impedance; 
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LETTER SYMBOLS 

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

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

b) all inductances and capacitances. 

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

Subscripts 

General subscripts 

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

F, f 
l, i (or 1) 
L, 1 

forward; forward transfer 
input 
load 

0, o (or 2) = 
R, r 

output 
reverse; reverse traI_J.sfer 
source s, s 

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

Examples : hFE static value of forward current transfer ratio in common
emitter configuration (d. c. current gain) 
d. c. value of the external emitter resistance. 

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

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

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

Ze = Re+ jXe = small~signal value of the external impedance 

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

Examples: hFE' yRE' hfe 
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LETTER SYMBOLS 

Subscripts for four-pole. matrix parameters 

The first letter subscript (oi: double numeric subscript) indicates input, output, forward 
transfer or reverse transfer 

Examples: hi (or h11) 
h0 (or h22) 
hf (or h21 ) 
hr (or h12) 

A further subscript is used for the identification of the circuit configuration. When no 
confusion is possible, this further subscript may be omitted. 

Examples: hfe (or h21e), hFE (or h21E) 

Distinction between real and imaginary parts 

If it is necessary to distinguish between real and imaginary parts of electrical parame
ters, no additional subscripts should be used. If basic symbols for the real and imagina
ry parts exist, these may be used. 

Examples: Z. = R. + jX. 
l l l 

- +'b yfe - gfe J fe 

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

Examples: Re (h. ) etc. for the real part of h1.b 
lb 

Im (bib) etc. for the imaginary part of hib 
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S-PARAMETERS 

SCATTERING PARAMETERS 

In distinction to the conventional h, y and z-parameters, s -parameters relate to travel -
ling wave conditions. The figure below shows a two-port network with the incident and 
reflected waves a1, b 1, a 2 and b 2 . 

Zo 11511 

7Z65646.1 

Vrl 
b =--

1 ffo 

Z 0 = characteristic impedance of the transmission line in which the two-port is 
connected. 

Vi = incident voltage 

Vr = reflected (generated) voltage 

The four-pole equations for s-parameters are: 

b1 = s11a1 + s12a2 

b2 = s21a1 + 8 22a2 

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

S· = su = b1 I 
i a 1 a2 = 0 

b1 I 
Sr= s12 = a2 al = 0 

b21 
sf= s21 = al a2 = 0 

s - s - b21 
o - 22 - a2 al = 0 

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



$-PARAMETERS 

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

= Input reflection coefficient. 
The complex ratio of the reflected wave and the incident wave at the input, 
under the conditions Z1 = Z0 = 50 n and V52 = 0. 

sr = s l2 = Reverse transmission coefficient. 
The complex ratio of the generated wave at the input and the incident wave at 
the output, under the conditions Zs = Z0 = 50 n and V51 = 0. 

sf = sz1 = Forward transmission coefficient. 
'TI1e complex ratio of the generated wave at the output and the incident wave at 
the input, under the conditions Z1 = Z0 = 50 n and V52 = 0. 

s 0 = szz = Output refler:tion coefficient. 
The complex ratio of the reflected wave and the incident wa•n' at the output, 
under the conditions Zs = Z0 = 50 n and V51=0. 

60 February 1974 



DEVICE DATA 





DEVELOPMENT DATA 
This data sheet' contains advance information and 

specifications are subject to change without notice. l. BA682 

._ __ B_A_6_8_3 __ _ 

BAND-SWITCHING DIODES FOR SURFACE MOUNTING 

Switching diodes in a SOD-80 envelope, intended for band switching in v.h.f. television tuners. A 
special feature of these diodes is their low capacitance. 

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

The diodes are delivered in "super 8" tape. 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Forward current (d.c.) 

Junction temperature 

Diode capacitance 
VR = 3 V; f = 1 MHz 

Series resistance at f = 200 MHz 
If= 3 mA 
IF= 10 mA 

MECHANICAL DATA 

Fig. 1 SOD-80. 

VR max. 

IF max. 

Tj max. 

Cd < 

rD < 
< 

t 
D2 = D1 -K2 

BA682 BA683 

35 

100 

150 

1,25 

0,7 
0,5 

35 

100 

150 

1,2 

1,2 
0,9 

Dimensions in mm 

t 
D1= 

1,6±0,1 

v 
mA 

oc 

pF 

.n 

.n 

,______,_+ _--1._J_+ 
I 0,3 -- ~1 -

3,5±0,2 

7Z91084.1 

The cathode is indicated by a red band. 
The BA683 cathode has an additional orange band. 
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BA682 J 
BA683 _ 

RATINGS 

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

Continuous reverse voltage VR max. 35 v 
Forward current (d.c.) IF max. 100 mA 

Storage temperature Tstg -65 to+150 oc 

Junction temperature Tj 150 oc 

THERMAL RESISTANCE 

From junction to ambient in free air Rth j-a = 0,6 K/mW 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified. 

Forward voltage 
IF= 100 mA VF < 1,0 v 

Reverse current 
VR = 20V 

IR 
< 50 nA 

VR = 20 V; T amb = 75 °c < 1 µA 

BA682 BA683 

Diode capacitance at f = 1 MHz 
VR = 1 V 

Cd < 1,5 1,5 pF 
VR = 3V < 1,25 1,2 pF 

Series resistance at f = 200 MHz 
IF= 3mA < 0,7 1,2 n 
IF= 10 mA ro < 0,5 0,9 n 
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l BAS16 

SILICON PLANAR EPITAXIAL HIGH-SPEED DIODE 

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

QUICK REFERENCE DATA 

Continuous reverse voltage 

Repetitive peak reverse voltage 

Repetitive peak forward current 

Junction temperature 

Forward voltage at IF = 50 mA 

Reverse recovery time when switched from 
IF = 10 mA to IR = 10 mA; R L = 100 !1; 
measured at IR = 1 mA 

Recovery charge when switched from 
IF = 10 mA to V R = 5 V; R L = 500 n 

MECHANICAL DATA Dimensions in mm 

Fig. 1 SOT-23. 

1---- 3,0 ___ .._, 
2,8 

~[Lfil-

VR max. 75 v 
VRRM max. 85 v 
IFRM max. 250 mA 

T· J max. 175 °c 
VF < 1,0 v 

trr < 6 ns 

Os < 45 pC 

Marking code 

BAS16 = A6 

0,150 
"'°,090 

//' 
--- j0,951 

"~·-(ff-' 
r~-;;.~10-.2-@~1A~l~B1 3 

r+-i-+-t-t---fl 
1,4 
1,2 

ll:::====::;:::j::;:===~-· 

TOP VIEW 

See also Soldering recommendations. 

2,5 
max 

l 
7266908.9 
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BAS16 J 
RATINGS 

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

Continuous reverse voltage 

Repetitive peak reverse voltage 

Average rectified forward current"' 
(averaged over any 20 ms period) 
up to Tamb = 25 OC** 

Forward current (d .cJ 

Repetitive peak froward current 

--... Non-.repetitive peak forward current 
(per crystal) 
t = 1 µs 
t = 1 ms 
t = 1 s 

Storage temperature range 

Junction temperature 

THERMAL RESISTANCE* 

-- From junction to ambient*' 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified. 

Forward voltage 
IF= 1 mA 
IF= 10mA 
IF= 50mA 
IF=150mA 

Reverse current 
V R = 25 V; Ti = 150 oc 
VR = 75 V 
VR=75V;Tj=15QOC 

Diode capacitance 
VR = O; f = 1 MHz 

Forward recovery voltage (see also Fig. 2) 
when switched to IF = 10 mA; tp = 20 ns 

Reverse recovery time (see also Fig. 3) 
when switched from IF = 10 mA to IR = 10 rnA; 
R L = 100 n; measured at I Fl ·~ 1 mA 

Recovery charge (see also Fig. 4) 
when switched from IF 10 mA to VR ~ 5 V; 
RL = 500 n 

VR 

VRRM 

IFL<-\Vl 

IF 

IFRM 

IFSM 
IFSM 
IFSM 

Tstg 

Tj 

l"ltt1j a 

VF 
VF 
VF 

IR 
IR 
IH 

Cct 

V1r 

tn 

max. 75 v 
v 

250 mA 

max. 250 mA 

250 mA 

max. 2 A 
max, A 
max, 0,5 A 

--65 toi 175 oc 
max, 175 oc 

430 K/W 

< 715 mV 

< 855 mV 
'1000 mV 

250 mV 

30 µA 
1 µA 

50 µ.A 

2 pF 

1 . .75 v 

6 ns 

45 pC 

•Measured under pulse conditions. tp,,;;; 0,5 ms. I F(AV) = 150 
ti on. 

I m;; lor sinusoidal ope1 a 

* See Thermal characteristics. 
** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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Silicon planar epitaxial high-speed diode l ___ s_A_s1_6 __ _ 

1kfi 4SOfi 

Rs~ son 
n D.U.T. 

oscilloscope 
Ri=son 

input signal 

HL 
t 

output signal 

Fig. 2 Forward recovery voltage test circuit and waveforms. 

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

Oscilloscope: rise time= tr= 0,35 ns. 
Circuit capacitance C.;;; 1 pF (C =oscilloscope input capacitance+ parasitic capacitance). 

Rs= son 

u 
V=VR+IF xRs 

sampling 
oscilloscope 

Ri=son 90% 

input signal 

Fig. 3 Reverse recovery time test circuit and waveforms. 

~· 
output signal 

Input signal: reverse pulse rise time= tr= 0,6 ns; reverse pulse duration= tp = 100 ns; duty 
factor= o = 0,05. * trr up to IR = 1 mA. 

Oscilloscope: rise time = tr= 0,35 ns. 
Circuit capacitance C.;;; 1 pF (C =oscilloscope input capacitance +parasitic capacitance). 

D.U.T 01 

t 
Ve 

l 
100 oscilloscope 
kfi R1 ~10MO 

Fig. 4 Recovery charge test circuit and waveform. 

01 = BAW62; 02 =diode with minority carrier life time at 10 mA: < 200 ps 
Input signal 

Rise time of the reverse pulse tr 
Reverse pulse duration tp 
Duty factor o 

output signal 

2 ns 
400 ns 

0,02 

Circuit capacitance C.;;; 7 pF (C =oscilloscope input capacitance+ parasitic capacitance). 
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BAS16 J 
300 

7Z65148. 1 
1,5 

Ti= 25°c 
_.l 

::r::r IF 
(mA) typ +-~max !--+-+-

200 

100 

0 
0 

IR 
(nA) 

max 

JfJ 
10 

0 

I' 
ll 

~ 1. 
IT T 

.1 ,, 
~ 

~ 
" d' 

Fig. 5. 

VR = 75 ~)j lLl 

IL 
::ll 

IT 
IL 

LtJ ILL 
~ 

Vl 
75'.'j I/ 

if 

~ 
[j_ 

/iii 
_.l] 

IZu 25V 

IJJ 

~~ 

100 

Fig. 7. 
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:! 
lL 

0,5 

0 
2 . 

7Z78312 1 
300 

1' 
)I 

lA.Ll 
VV1 

1F(AV) 
(mA) 

200 

100 

0 

7Z65149.2 

I 

IF= H-i ,__ 
.......i.. +-+-

-r-. 100mA 
!"-+-

~ 
r-;.... 

No.. 
i.... 

"""' N ""i-. 
'1' 

"""' 
10 

" " ,.... l'j...j T 
N i.... 

1 ...... 
T 

lo... 
~ 0,1 

0 100 Tj (oC) 200 

Fig. 6 Typical values. 

7Z82716 

IX 

'1 

K" 

l\-
IX 

K 
rs . 

K 
""'i 
K 

r;; 

0 100 Tamb (oC) 200 

Fig. 8 Current derating curve. 



l BAS17 

LOW VOLTAGE STABISTOR 

Silicon planar epitaxial diode in SOT-23 envelope. This diode is intended for low voltage stabilizing 
e.g. bias stabilizer in class-8 output stages, clipping, clamping and meter protection. 

QUICK REFERENCE DATA 

Repetitive peak forward current 

Storage temperature 

Junction temperature 

Forward voltage 
IF= 0, 1 mA 

IF= 1,0 mA 

IF= 10mA 

IF= 100 mA 

Diode capacitance 
VR = O; f = 1 MHz 

MECHANICAL DATA 

Fig. 1 SOT-23. 

0,150 
""°,090 

//' 

1 ____ 3,0 ___ .,.I 
2,8 

-~-
-I0,951 

1,4 2,5 
1,2 max 

IL::====~===~-· 
3 

0 48 ° -' ! -0,1 1-+$-lo.1@1 A is I 

TOP VIEW 

See also chapter Soldering Recommendations. 

IFRM 

Tstg 

Tj 

VF 

VF 

VF 

VF 

Cd 

max. 250 mA 

-65 to+ 150 oc 

max. 175 oc 

< 

580 to 660 mV 

665 to 745 mV 

750 to 830 mV 

870 to 960 mV 

140 pF 

Dimensions in mm 

Marking code 

BAS17 = A91 

-= 0,2@ A B 

3 

7266908.9 
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BAS17 J 
RATINGS 

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

Repetitive peak forward current** 

Storage temperature 

Junction temperature 

THERMAL CHARACTERISTICS* 

Tj = Px ( Rth j-t + Rth t-s + Rth s-al + T amb 

Thermal resistance 

From junction to tab 

From tab to soldering points 

From soldering points to ambient** 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified 

Forward voltage 
IF= 0,1 mA 

IF= 1,0 mA 

IF= 5,0 mA 

IF= 10 mA 

IF= 100 mA 

Reverse current 
VR =4 V 

Temperature coefficient 
IF= 1 mA 

Diode capacitance 
VR=O;f=1MHz 

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

70 Ootob" 19841 

Rth j-t 

Rth t-s 

Rth s-a 

VF 

VF 

VF 

VF 

VF 

IR 

SF 

Cd 

max. 250 mA 

-65 to+ 150 oc 

max. 175 °c 

< 

60 K/W 

280 K/W 

90 K/W 

580 to 660 mV 

665 to 745 mV 

725 to 805 mV 

750 to 830 mV 

870 to 960 mV 

5 µA 

typ. -1,8 mV/K 

< 140 pF 



~~~-L-ow_v_o-lta-ge-st-ab-is-to-r~~~~~~~~~~~~-~~-~~B-A_S_1_7~~~-

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

SILICON PLANAR EPITAXIAL HIGH-SPEED DIODES 

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

QUICK REFERENCE DATA 

Continuous reverse voltage 

Repetitive peak reverse voltage 

Repetitive peak forward current 

Junction temperature 

Forward voltage at IF = 100 mA 

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

VR max. 

VRRM max. 

IFRM max. 

Tj max. 

VF < 

trr < 

BAS19 BAS20 BAS21 

100 150 200 v 
120 200 250 v 

625 mA 

150 oc 

v 

50 ns 

MECHANICAL DATA 

Fig. 1 SOT-23. 

Dimensions in mm Marking code 

0,150 
'2,090 

1--- 3,0 ___ .. I 
2,8 

--D]]--
-10,951 

BAS19 =AB 
BAS20 = A81 
BAS21 = A82 

//' r.;-10.2®'A,B1 
,.....;--,--t--t----+ 

1 .~,v, 
2,5 

max 3 

j 
7Z66908.9 

TOP VIEW 

See also Soldering recommendations. 
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BAS19 
BAS20 
BAS21 

RATINGS 

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

THERMAL RESISTANCE* 

From junction to ambient** 

From tab to soldering points 

From soldering points to ambient*' 

CHARACTERISTICS 

= 25 °c 

Tj = 25 oc unless otherwise specified. 

Forward voltage 
IF = 100 mA 
IF= 200 mA 

Reverse breakdown voltage ( 1) 
BAS19; IR 100 µA 
BAS20; IR = 100 µA 
BAS21; IR= 100 µA (2) 

Reverse current 

VR = VRmax 
VR = VRmax: Ti= 150 °c 

Differential resistance 
IF= 10 mA 

VR max. 

VRRM max. 

IFSM max. 

IFSM max. 

IF(AV) max. 

IF max. 

IFRM max. 

Tstg 

Tj max. 

Ptot max. 

Rthja 

Rth ts 

Rth s-a 

VF 
VF 

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

IR 
IR 

rd1ff 

BAS19 BAS20 BAS.21 

100 

120 

2,5 
0,5 

200 

200 

625 

---65 to + 150 

150 

200 

< 

> 
> 

< 
~( 

typ. 

200 v 
250 

A. 
A 

mA 

mA 

mA 

oc 
oc 
mW 

430 K/W 

280 K/W 

90 K/W 

1,0 v 
1,25 v 

120 
200 v 
250 v 

100 nA 
100 µA 

5 n 

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

limited to 275 V. 
See Thermal characteristics. 

** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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Silicon planar epitaxial high-speed diodes 

Diode capacitance 
VR = O; f = 1 MHz < 

Reverse recovery time (see Figs 2 and 3) 
when switched from IF = 30 mA to IR = 30 mA; 
RL = 100 n; measured at IR= 3 mA trr < 

input signal 

BAS19 
BAS20 
BAS21 

5 pF 

50 ns 

T +I: - trr ---...+ t 

~., 
output signal 

Fig. 2 Test circuit. Fig. 3 Waveforms; IR = 3 mA. 

Input signal 
total pulse duration 
duty factor 
rise time of reverse pulse 
reverse pulse duration 

Oscilloscope 
rise time 
circuit capacitance* 

tp(tot) = 2 µs 
{j = 0,0025 
tr = 0,6 ns 
tp = 100 ns 

= 0,35 ns 
< 1 pF 

*C = oscilloscope input capacitance+ parasitic capacitance. 
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BAS19 
BAS20 
BAS21 

Tamb= 
200r-11--r""""T-,---...,.--,-,--r--r-i-11r--r-,.1z_sT2a_19,_~ o v 25 c 

t-t-1r---t---t-+-+--+--+--+-+-+-+-t---1f-f-+..,....."""l--+-4 
-i-r-

1 

o~~~___._ ......... _..__.__._ ......... ..._...__...._.__.___.___._ ......... __,_......__. 
0 0,5 5 

t ~0,5ms 

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

1000,........,~_,........,.......,.._,...-,--.-....-....-...-....-.--.-....--.. ......... -1~zs_2~32~0 

1FRM 
(mA) t--t-t-+-+-+--+--+--+--+--+-+-+-+-1-+-+-+---+-+-~ 

o ......... ...._.___..___._ ......... ...,..__._....._...._..._..__..._.__....._.__... ......... _.__...._. 
0 0,5 fJ 

':1 n r'FRM 
ltl=t-CJ I 

t 5=-
T 

t ~0,5 ms 

Fig. 5 BAS19; maximum permissible repetitive peak forward current for pulse operation as a function 
of the duty factor at VR = 100 V. 
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Silicon planar epitaxial high-speed diodes 

1zs2J2, T amb = 
200~__,.~--..--r--.-.....-...--.--.---..-.---..-.....,......-r--.-..---i~r-"1'j.t""''""225°c 

~ 

~-
_J_ 

~·---
OL-L-J---L--'--'-~~__.__,__,__._..__....__..___..___..__._~~ 

0 0,5 

t.;;;;; 0,5 ms 

BAS19 
BAS20 
BAS21 

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

7ZB2322 
1000 ,.......,__,.--,.-r---r--r-.....,......-.-~-.-.-,--,,--,-,--,.-r--,..--,--, 

1FRM t--t-----1--1-+-+-+--+--+---+--+--t---t---+--r-;--t-+-r--r--~ 

(mA) 

t .;;;;o,5 ms 

Fig. 7 BAS20/21; maximum permissible repetitive peak forward current for pulse -0peration as a 
function of the duty factor. 
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VRM up to i------r---
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~ 
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~ 
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Fig. 9 . 

Fig. 8 Maximum permissible continuous 
forward current as a function of the 
ambient temperature. 

Fig. 9 Maximum permissible average 
rectified forward current as a function 
of the ambient temperature. 

Fig. 10 Maximum permissible continuous 
reverse voltage as a function of the 
ambient temperature. 



Silicon planar epitaxial high-speed diodes 
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Fig. 11. 
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Fig_ 12. 

Fig. 11 Continuous reverse current as a 
function of the junction temperature. 

Fig. ·12 Forward current as a function 
of forward voltage. 

Fig. 13 Forward voltage as a function 
of the junction temperature. 
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1.5 
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0,5 
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!'-;-. typ 
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Fig. 14. 
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f = 1 MHz 
0 

Tj =25 C 

........ 
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Tj = 25 °C 

~ 
~yp 

101::::=±=±:±~!:ttj===±=±::±:t±:l:±±:J 

Fig. 15. 



l BAS28 

SILICON PLANAR EPITAXIAL HIGH-SPEED DIODE 

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

It concerns fast-switching general-purpose diodes. 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Repetitive peak reverse voltage 

Repetitive peak forward current 

Junction temperature 

Forward voltage at IF = 50 mA 

Reverse recovery time when switched from 
IF = 10 mA to IR = 10 mA; R L = 100 n, 
measured at IR = 1 mA 

Recovery charge when switched from 
IF = 10 mA to V R = 5 V; R L = 500 n 

MECHANICAL DATA 

Fig. 1 SOT-143. 

0,150 
~,090 

//' 

max 

TOP VIEW 

VR 

VRRM 

IFRM 

Tj 

VF 

trr 

Qs 

= 0,2@ A 

7Z85014.6 

max. 75 v 
max. 85 v 
max. 250 mA 

max. 175 °c 
< 1,0 v 

6 ns 

< 45 pC 

Dimensions in mm 

Marking code. A61 

B 

J--t 
~ 

(J,fy 1987 81 



BAS28 J 
RATINGS 

Limiting values in accordance with 

Continuous reverse voltage 

Repetitive peak reverse voltage 

Average rectified forward 
(averaged over any 20 ms period) 
up to T amb = 25 OC** 

Forward current (d .c.) 

Repetitive peak forward 

- Non-repetitive peak forward 
(per crystal) 
t = 1 µs 
t = 1 ms 
t = 1 s 

Storage temperature rang\! 

Junction temperature 

THERMAL RESISTANCE" 

From junction to ambient 

CHARACTERISTICS 

Tj = 25 oc unless otherwise 

Forward voltage 
IF= 1 mA 
IF= 10 mA 
IF= 50 mA 
IF= 150 mA 

Reverse current 
VR = 25 V; Tj = 150 oc 
VR = 75 V 
VR=75V;Tj=15QOC 

Diode capacitance 
VR = O; f = 1 MHz 

Forward recovery voltage 
when switched to I F = 10 

Reverse recovery time (see F'g 3) 
when switched from IF ~ 10 
RL = 100 n; measured at IR 

Recovery charge (see also Fig. 4) 
when switched from IF = 10 rnA to 
RL = 500 n 

Absolute Maxirmim System (IEC 1:'J4) 

VR 

RM 

VF 
VF 
VF 
VF 

IR 
IR 
IR 

\! 

250 

250 m.A 

mV 

'.30 
.uA 
µA 

1 Jfj v 

6 

"' Measured under pulse conditions. tp,;;;: 0,5 ms. IF (AF) ~ 150 mA, t(av) ,;;;: 1 ms, lo1 s111u,01ddl 
operation. 

* See Thermal characteristics. 
** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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Silicon planar epitaxial high,speed diode 

oscilloscope 

Ri=SOO. 

input signal 

BAS28 

HI 
output signa! 

Fig. 2 Forward recovery voltage test circuit and waveforms. 

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

Oscilloscope: rise time= tr= 0,35 ns. 
Circuit capacitance C.;;:; 1 pF (C =oscilloscope input capacitance+ parasitic capacitance). 

Rs= son 

u 
V=VR+IF xRs 

sampling 
oscilloscope 

Ri=son 

input signal 

Fig. 3 Reverse recovery time test circuit and waveforms. 

output signal 

Input signal: reverse pulse rise time= tr= 0,6 ns; reverse pulse duration= tp = 100 ns; duty 
factor= o = 0,05. * trr up to IR = 1 mA. 

Oscilloscope: rise time= tr= 0,35 ns. 
Circuit capacitance C.;;:; 1 pF (C =oscilloscope input capacitance +parasitic capacitance). 

0 UT 01 

100 oscilloscope 
kn R,'.!10MO 

Fig. 4 Recovery charge test circuit and waveform. 

01 = BAW62; 02 =diode with minority carrier life time at 10 mA: < 200 ps 
Input signal 

Rise time of the reverse pulse tr 
Reverse pulse duration tp 
~~fa~r o 

output signal 

2 ns 
400 ns 

0,02 

Circuit capacitance C.;;:; 7 pF (C =oscilloscope input capacitance+ parasitic capacitance). 
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Fig. 7. 
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Fig. 6 Typical values. 
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10° 
max 

BAS29 
BAS31 
BAS35 

SILICON PLANAR EPITAXIAL HIGH-SPEED DIODES 

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

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

QUICK REFERENCE DATA (per diode) 

Continuous reverse voltage 

Repetitive peak forward current 

Forward current 

Junction temperature 

Forward voltage at IF = 50 mA 

Reverse recovery time when switched from 
IF= 30 mAto IR= 30 mA; RL = 10on; 
measured at IR = 3 mA 

MECHANICAL DATA 

Fig. 1 SOT-23. Dimensions in mm 

VR 

IFRM 

IF 

Tj 

VF 

trr 

, ____ 3,0 ___ ., 

0,150 
"'°,090 

//' 

2,8 

-[fil-

-10,951 -:- 0,2@ A B 

max. 90 v 
max. 600 mA 

max. 250 mA 

max. 150 °c 
< 0,84 v 

< 50 ns 

Marking code: 

BAS29 = L20 
BAS31 = L21 
BAS35 = L22 

n~c.~ 2 

BAS29 

L__ 
1,4 
1,2 

IC:====:;:+:;:===~-~ 

2,5 
max 

j 

max 

3 

0 48 ° _J 
I -0,1 J-i-e-lo.1@1 A I BI'· 

TOP VIEW 

7266908.9 BAS31 

1~2 
3 

BAS35 

85 
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BAS29 
BAS31 
BAS35 

RATINGS (per diode) 

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

Continuous reverse voltage VR max. 90 v 
600 mA Repetitive peak forward current IF RM max. 

Repetitive peak reverse current 

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

Non-repetitive peak forward current 
t = 1 µs; Tj = 25 °c prior to surge; per crystal 
t = 1 s; Tj = 25 °c prior to surge; per crystal 

Forward current (d.c.) 

Repetitive peak reverse energy 

tp.;;; 50 s; f.;;; 20 Hz; Tj = 25 Oc 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

From junction to ambient when mounted on 
ceramic substrate of 7 mm x 5 mm x 0,5 mm 

CHARACTERISTICS (per diode) 

Tj = 25 De unless otherwise specified 

Forward voltage 
IF= 10 mA 

IF= 50 mA 

IF= 100 mA 

IF= 200 mA 

IF= 400 mA 

Reverse current 
VR = 90 V 

V R = 90 V; Tj = 1 50 °c 

Reverse avalanche breakdown voltage 
IR= 1 mAA 

Diode capacitance 
VR=O;f=1 MHz 

Reverse recovery time when switched from 
IF = 30 mA to IR = 30 mA; R L = 100 IJ.; 
measured at IR= 3 mA 

M•y 19871 

I RRM max. 

IF max. 

IFSM max. 

IF max. 

600 mA 

250 mA 

3 A 
0,75 A 

250 mA 

5,0 mJ 

-65to+175 oc 

max. 150 oc 

Rth j-a 430 K/W 

VF .;;; 0,75 v 
VF .;;; 0,84 v 
VF .;;; 0,90 v 
VF .;;; 1,00 v 
VF .;;; 1,25 v 

.;;;; 100 nA 
IR .;;; 100 µA 

V(BR)R 120 to 175 V 

Cd .;;; 35 pF 

trr .;;;; 50 ns 



l BAS32 

HIGH-SPEED SILICON DIODE FOR SURFACE MOUNTING 

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

This SM diode is a leadless diode in a hermetically sealed SOD-80 envelope with tin-plated metal discs at 
each end. It is suitable for "automatic placement" and as such it can withstand immersion soldering. 

The diodes are delivered in "super 8" tape. 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Repetitive peak reverse voltage 

Repetitive peak forward current 

Junction temperature 

Forward voltage 
IF= 100 mA 

Reverse recovery time when switched from 
IF= 10 mA to IR= 10 mA; RL = 100 Q.; 
measured at IR = 1 mA 

MECHANICAL DATA 

Fig. 1 SOD·.SO. 

-

t 
D2 = D1 -8,2 

i 
1~ ~1 

3,5±0,2 

Cathode indicated by black band. 

VR max. 75 v 
VRRM max. 75 v 
IFRM max. 450 mA 

T· J max. 200 °c 

VF < 1 v 

trr < 4 ns 

Dimensions in mm 

t 
D1= 

1,6±0,1 

+ -
7 Z91084.1 

( Octobec 1985 ff7 
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RATINGS 

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

Continuous reverse voltage V R 

Repetitive peak reverse voltage VRRM 

Average rectified forward current IF(AV) 

Forward current (d.c.) 

Repetitive peak forward current 

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

Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

From junction to ambient in free air 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Forward voltages 
IF= 5 mA 
IF= 100 mA 
IF= 100 mA; Tj = 100 oc 

Reverse currents 
VR = 20 V 
V R = 20 V; Tj = 150 oc 
VR = 75 V 
VR = 75 V; Tj = 150 oc 

Diode capacitance 
VR = O; f = 1 MHz 

Forward recovery voltage when switched to 
IF= 50 mA; tr= 20 ns 

* Measured at zero life time at IR= 100 µA; VR > 100 V. 

IFSM 
'IFSM 

Tstg 

Tj 

Rth j-a 

VF 
VF 
VF 

IR 
IR 
IR 
IR 

Cd 

Vfr 

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

J'"""Y 19841 

max. 75 v 
max. 75 V* 

max. 150 mA** 

max. 200· mA 

max. 450 mA 

max. 2000 mA 
max. 500 mA 

-65 to + 200 oc 

max. 200 oc 

0,6 K/mW 

0,62 to 0,75 V 
< 1,00 v 
< 0,93 v 

< 25 nA 
< 50 µA 
< 5 µA 
< 100 µA 

< 2 pF 

< 2,5 v 



High-speed silicon diode for surface mounting BAS32 

I -- 1kfi 

Rs= son 

_n_ 

450!1 

oscilloscope 
R;=SOfi 

90°/o lIL 
7Z61327 7Z613Z9.1 

input signal 

Fig. 2 Forward recovery voltage test circuit and waveforms. 

Input signal : Rise time of the forward pulse 
Forward current pulse duration 
Duty factor 

Oscilloscope: Rise time 

tr= 20 ns 
tp= 120 ns 
lJ =0,01 

tr= 0,35 ns 

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

Reverse recovery time when switched from 
IF= 10 mA to IR= 10 mA; RL = 100 il; 
measured at IR = 1 mA 

Rs=SOfi 

u 
V=VR+IF •Rs 

tp-

90% 

input signal 

7261328.1 

sampling 
oscilloscope 

R;=SO!l 

7Z61325 

......... trr--i t 

/1., 
( I~ 

output signal 

Fig. 3 Reverse recovery time test circuit and waveforms. 

Input signal : Rise time of the reverse pulse 
Reverse pulse duration 
Duty factor 

Oscilloscope: Rise time 

tr= 0,6 ns 
tp= 100 ns 
lJ =0,05 

tr= 0,35 ns 

< 

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

output signal 

4 ns 



-B-AS32 Jl ___ _ 

90 

7Z724171 

200 ~--..-~-~:~, =l~-I--T-Jt. -+- _ __ +-- _ 

1---t--t--+---+--+- II +-+-- -+--,- +- (.) U+--!-
..0 u u - u u _' ___ u --- -o -- ---o f---t----
E 00100 o o o 
ro 0 LO + LO 0 --1--- tnl---l-- O - -- of--

I-- lnNI r--.LO jr---.1 

t,,;;; 0,5 ms 

-----VR up to 20 V; 
--- VR=75V. 

Fig. 4 Maximum permissible average rectified forward current versus duty factor (pulse operated). 

t.;;;0,5ms 

--VR upto20V; 
VR=75V. 

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

300 

1F(AV) 
(mA) 

200 

100 

0 

7Z72419.1 

IF~1ms 
1F(AV) 

l+--T__j 

!Sr-~ (1) VR up to 20 V--1 

~ N 
1- (2) V R = 75 V ~ 

(2~ (1) t-++--1 

K~ 
~ rs: ~ 

[] 
~ .1: 

0 

Fig. 6 Maximum permissible average rectified 
forward current versus ambient temperature. 

IF 

(mA) >--+--+-~--+-+-+-+--1--1-~ 1 

typ max max 

t fiil_ 
4 0 0 t-+--+-,__,.._,_,__,......_,_,_...._,.,..._+41i.1--.7-.__..__.___. 

I VJ 
I 

u 
~ 2 0 0 1-+-+-+-+-+-+-+~f--!#-lrl.f+-4--4-l-+-4~ 

UJl 
I/ 
If 

0 L....l.._l_L..1...0...:..l.-:.J.....J....J....J.....J....J...J......l-LJ......l--"--' 

0 2 

Fig. 8 Forward current versus forward voltage; 
-- Tj = 25 oc; - - - Tj = 175 °c. 

l_. __ B_A_S_3_2 __ _ 

300 1 1 
I-+- +-++-+--r-
1--+- +-++-t 

7 Z72420.1 

(mA)f-+ 
1--E±+--++- -H-+-+-+-+-+-+.+-1-+-+- H--+
l-+-· ·--'-~--'- -4--'--'---'-~-..!.-LL~-L~---L-L.J 

!--- +--H -r . -t-

100 Ta'T'b (oCI 200 

Fig. 7 Maximum permissible continuous 
forward current versus ambient temperature. 

~ +-+-++H''-k.-+.....H 1 mA 

0'-'--'--'---"---'--'---"---'-"-'--'-L....l..-'-''-'...-'-'-1.....J 
0 100 200 

Fig. 9 Forward voltage versus junction 
temperature; typical values. 
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BAS32 J 
2r---r--..--..-,..--.--..---~'~"~"'~""""'' 

typical values 
1--+----t---+-+--+----1 Tj = 25°C 

vfr ~ 
CV) t---H-T--++\----t-----t--+--+--+--+--+--l 

1\1-\ 

_i 
25 tr (ns) 

Fig. 10 Forward recovery voltage 
versus rise time. 

15 

trr 
(ns) 

10 

50 

.IL 
12.IL 

y 
5 

JL v 
l': ~ 
~ 

50 

7Z10524 

f = 1 MHz t-t---t--1---t-+-+-+-t-t--t-1---t--t-+-1 
Ti = 25°C t-t---t--1---t-+-+-+-t-t--t-1---t--i-+-1 

Cd t-+-+--t-t--t-+-+-+-+-+--t-t--+-t---t-+-+-+-t-1 

(p F) t-t---t-<t-t--t-+-+-+-+-+--t-t---t--1---t-+-+-+-t-1 

tYPt--t-t--

10 VR (V) 20 

Fig. 11 Diode capacitance versus 
reverse voltage. 

7210521 1 

typical values 
RL = 100.!1 
Tj = 25°C 
measured at 
10 °to of IR 

~ 
_I,~ 
~ t-~tt-

.IL 
~ 

l:__ 

~ 
""'" ..... 

IF (mA) 100 

Fig. 12 Reverse recovery time versus forward current. 
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Fig. 13 Reverse current versus reverse voltage. 
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J l BAS56 

--

SILICON PLANAR EPllAXIAL ULH1A HIG! I SPEED DIODE 

n1e H/\SbG consists of two separate planar epitaxial ultrcdnqh speed. high conductance diodes in one 

i"hP dPv ice is prirn::inly intendeo 11;1 
Oeviu'' (SMD) iPci111uloqy .. 

!,ic;.t1i1g in very ·io;;i. r.·:ermxie~; using the Surface Mounted 

QUICK REFERENCE DATA 

Continuous revrrse voltaqp 

Repetitive peak reverse v1,lrmw 

Forw,.inl current 

Repetitive pt•.ih: forward cunrnrt 

Total r1uo11•vo drns1p<Jtiu11 up to Tamb ·•· 25 °c 
Flever.\' 1t.'1 uver y 111m" when switched fmrn 

IF •IOU rn/\ tu In 40\J ml\; f·l L IUO n: 
meci~u.ed ;n IR 40 n1;\ 

VR max. 

VRRIVI max. 

IF max. 

lFHfVI max. 

;nax, 

< 

single series 
diode connection 

60 120 v 
60 120 v 

200 150 mA 

600 430 mA 

300 mW 

6 ns 

MEChANieAL DATt\ Dimensions in mm 
Fig. 1 ::i(Yr14:3. 

TOP VIEW 

95 
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BAS56 J 
RATINGS 
Limiting values in accordance with the Absolute Maximum System (I EC 134) 

Continuous reverse voltage VR 

Repetitive peak reverse voltage* VRRM 
Forward current If 

Repetitive peak forward current IFRM 

Non-repetitive peak forward current (per crystal) 
t = 1 µs lfSM 
t = 1 s lfSM 

Total power dissipation** 
up to T amb = 25 oc Ptot 

Storage temperature range Tstg 

Junction temperature Tj 

THERMAL RESISTANCE 

From junction to ambient** Rth j-a 

CHARACTERISTICS, per diode 

Tj = 25 oc unless otherwise specified 

Forward voltage 
IF= 10 mA VF 
IF= 200 mA VF 
IF= 200 mA; Tj = 100 oc VF 
If= 500 mA Vf 

Reverse current 
VR = 60 V IR 
VR = 60 V; Tj = 150 °c IR 

Diode capacitance 
VR=O;f=1MHz Cd 

* Measured at zero life time at IR = 10 µA; V R = 75 V. 
**Mounted on a ceramic substrate of 10 mm x 8 mm x 0,6 mm. 

M•Y 19871 

single 
diode 

max. 60 

max. 60 

max. 200 

max. 600 

max. 2000 
max. 500 

max. 300 

-65 to +150 

max. 150 

430 

< 0,75 
< 1,00 
< 0,95 

< 1,25 

< 100 

< 100 

< 2,5 

series 
connection 

120 v 
120 v 
150 mA 

430 mA 

mA 
mA 

mW 

oc 

oc 

K/W 

v 
v 
v 
v 

nA 
µA 

pf 



Silicon planar epitaxial ultra-high speed diode 

Forward recovery voltage when switched to 

IF = 400 mA; tr 1 = 30 ns 
IF= 40Q mA; tr2 = 100 ns 

1kfi 450fi 

Rs• son 
_n_ D.U.T. 

oscilloscope 
Ri=50n. 

90°/o 

< 
< 

input signal 

l ___ sA_s_s_s __ _ 

120 
1,5 

v 
v 

HI 
t 

output signal 

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

Input signal: 1st rise time of the forward pulse 
2nd rise time of the forward pulse 
Forward current pulse duration 
Duty factor 

Oscilloscope: Rise time tr 
Input capacitance Ci .;;;; 

Circuit capacitance C.;;;; 20 pF {C =Ci+ parasitic capacitance) 

Reverse recovery time when switched 
from IF= 400 mA to IR= 400 mA; 
RL = 100 il; measured at IR= 40 mA 

v 

900/o 

input signal 

< 

30 
100 
300 

0,01 

0,35 
1 

6 

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

Input signal: Total pulse duration tp(tot) 0,2 
Duty factor lj 0,0025 
Rise time of the reverse pulse tr 0,6 
Reverse pulse duration tp 30 

Oscilloscope: Rise time tr 0,35 

Circuit capacitance C.;;;; 1 pF {C =oscilloscope input capacitance+ parasitic capacitance) 

ns 
ns 
ns 

ns 
pF 

ns 

output signal 

*IR= 40mA 

µs 

ns 
ns 

ns 
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BAS56 J 
Recovery charge when switched from 

IF = 10 mA to V R = 5 V; R L = 500 n < 

0.UT 01 

i 
Ve 

l 
100 oscilloscope 
kn 

Fig. 4 Test circuit and waveform; recovery charge. 

01 = BAW62 
D2 =diode with minority carrier life time at 10 mA 

Input signal: Rise time of the reverse pulse 
Reverse pulse duration 
Duty factor 

< 

50 

output signal 

200 

2 
400 

0,02 

Circuit capacitance C ~ 7 pf (C =oscilloscope input capacitance+ parasitic capacitance) 

98 O"obec 1984 JC 
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l BAT17 

SCHOTTKY BARRIER DIODE 

Silicon epitaxial diode in a microminiature plastic envelope. Intended for u.h.f. mixer and fast switching 
applications in thick and thin-film circuits. 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Forward current (d.c.) 

Junction temperature 

Forward voltage at IF = 10 mA 

Diode capacitance at V R = O; f = 1 MHz 

Noise figure at f = 900 MHz 

MECHANICAL DATA 

Fig.1 SOT-23. 

0,150 
----.?,090 

//' 

Dimensions in mm 

, ____ 3,0 ___ ., 

2,8 

-----!Lfil-
- lo,951 

3 

2,5 
max 

j 
J-i•lo.1® I A Is I 

TOP VIEW 

See also Soldering recommendations. 

VR max. 

IF max. 

Tj max. 

VF < 
Cd < 
F < 

-= 0,2@ A B 

7Z66908.9 

4 v 
30 mA 

100 °c 
600 mV 

1,0 pF 

8,0 dB 

Marking code 

BAT17 = A3 
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BAT17 J 
RATINGS 

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

Continuous reverse voltage 

Forward current (d.c.) ** 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE* 

From junction to ambient** 

CHARACTERISTICS 

Tamb = 25 °c unless otherwise specified 

Reverse current 
VR = 3 V 

V R = 3 V; T amb = 60 °c 

Reverse breakdown voltage 
IR= 10 µA 

Forward voltage 
IF= 0,1 mA 

IF= 1,0 mA 

IF= 10 mA 

Diode capacitance 
VR = O; f = 1 MHz 

Noise figure at f = 900 MHz"' 

Series resistance at f = 1 kHz 
IF= 5 mA 

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

VR 

IF 

Tstg 

Tj 

Rth j-a 

IR 

IR 

V(BR)R 

VF 

VF 

VF 

Cd 

F 

ro 

max. 4 v 
max. 30 mA 

-65 to +100 oc 

max. 100 oc 

430 K/W 

< 0,25 µA 

< 1,25 µA 

> 4 v 

< 350 mV 

< 450 mV 

< 600 mV 

< 1,0 pF 

< 8,0 dB 

< 15 n 

"' The local oscillator is adjusted for a diode current of 2 mA. 1.F. amplifier noise Fif = 1,5 dB; 
f=35MHz. 
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/I 
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! 
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300 400 500 600 
VF (mV) 

Fig. 2 Typical values. 
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BAT18 

SILICON PLANAR DIODE 

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

QUICK REFERENCE DATA 

Continuous reverse voltage 

Forward current (d.L) 

Junction temperature 

DiodP capacitance at f = 1 MHz 
VH 20 V 

Series 1esistance at f ·~ 200 MHz 
IF~· 5 mA 

MECHANICAL DATA 

Fig. 1 SOT23. 

0,150 
.._D,090 

//'. 
!/ 

100 
max 

VR max. 35 v 
IF max. 100 mA 

Tj max. 100 oc 

Cd 
typ. 0,8 pF 
< 1,0 pF 

ro 
typ. o,5 n 
< 0,1 n 

Dimensions in mm Marking code 

BAT18=A2 

----------- 3,0 --------..-
2,8 

---~-----. 3 

~1;-f *'@l•lsl 

TOP VIEW 

1,4 2,5 
1,2 max 

__ t 

7Z66908.9 
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BAT18 J 
RATINGS 

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

Continuous reverse voltage 

Forward current (d.c.) 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE* 

From junction to ambient** 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified 

Forward voltage at IF = 100 mA 

Reverse current 
VR = 20 V 

VR = 20 V; Tj = 60 oc 

Diode capacitance at f = 1 MHz 
VR = 20 V 

Series resistance at f = 200 MHz 
IF= 5 mA 

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

J"IY 19861 

VR 

IF 

Tstg 

Tj 

Rth j-a 

VF 

IR 

IR 

Cd 

ro 

max. 35 v 

max. 100 mA 

-55 to+ 125 oc 

max. 125 oc 

430 K/W 

< 1,2 v 

< 100 nA 

< 1 µA 

typ, 0,8 pF 
< 1,0 pF 

typ. o,5 n 
< 0,1 n 



~~~-Sil-ico-n-pl-an-ar-dio-de~~~~~~~~~~~~Jl_~_B_A_T_1_8~~~ 
IF 

(mA) 

10 

10- 1 

0,5 
11 

J 

7 

0,6 

7 z 77663 

IZ_ 

v 
r/-7 

y v 
lL 

(_,-{A-(.; J 0£0 
~ /;;} j_ 

// // 

;.:."} ;.:.J_ 

LL 

7 

[/ 

0,7 0,8 

VF (V) 

t 

0,9 

Fig. 2 Typical values. 

7Z08998 

H+++-1--+++-+++H-++H++H-+++++ty~ 
IR ~ 

(nA) H+++-1---1-H-+++-+++++--1-H-++H-t.~~H+H 
~ 

20 40 Tj (°C)60 

Fig. 4. 

1 Or;:ITTl/=nT""Vnllli~=:r===!'~zEo sEoE01=ffi 1_!_1'Eical values 
I R l------'---'---"_j._j.-J-.H-1-----__J_--'---'---'--'-W-U 

(nA) 
l-------+----+--+-+-++f++--~-1---1---+-l--l-+++J 

'' 
I ~j =G0°~ i I I 

~ 0.01 ~::-L----L-l....J.-l...LL..LL..-.L-L....L...LL.LL.Ll 

1000 

IR 
(nA) 

100 

1 10 VR (V) 100 

Fig. 3. 

7Z08997 

VR:20V 

' I 
I I 

max 

"" i/1 
~ 

V' v 

y 

y I I 

I 
20 40 Tj (°C)60 

Fig. 5. 
~~~~~~~~~~~~~~~~~~~~~~~~~~-- -~~~~~~~~~-
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DEVELOPMENT DATA 
This data sheet contains advance information and 

specifications are subject to change without notice. l __ s_A_T_5_4 __ _ 

SCHOTTKY BARRIER DIODE 

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

The diode features especially a low forward voltage. 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Forward current (d.c.) 

Forward voltage at IF= 10 mA 

Total power dissipation up to T amb = 25 oc 

Reverse recovery time when switched 
from IF= 10 mA to IR= 10 mA; 
RL = 100 n; measured at IR= 1 mA 

Junction temperature 

Fig. 1 SOT-23 

0,150 
---...o,090 

//' 

, ____ 3,0 ____ , 

2,8 

-[1]]-

-lo,951 

VR 

IF 

VF 

Ptot 

trr 

T· J 

1,4 
1,2 

2,5 
max 

ll:::::===::;::t::;:===::=:::'.:>l_J j 3 

1~.10.1@1 A I BI 
max 

TOP VIEW 

max. 30 v 
max. 200 mA 

max. 400 mV 

max. 230 mW 

,;;;; 5 ns 

max. 125 oc 

Dimensions in mm 

Marking code: L4 

1~2 
-= 0,2@ A Bn.c. '-Y 

3 

7Z66908.9 
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BAT54 J 
RATINGS 
Limiting values in accordance with the Absolute Maximum System (!EC 134) 

Continuous reverse voltage 

Forward current (d.c.) see Fig. 2 

Repetitive peak forward current 

Non-repetitive peak forward current 
t < 1 s 

Total power dissipation up to T amb = 25 °c 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

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

CHARACTERISTICS 

T amb = 25 °c unless otherwise specified 

Forward voltage 
1f=0,1mA 
If= 1 mA* 
If= 10 mA 
If= 30 mA* 

If= 100 mA 

Reverse current 
VR = 25 V 

Reverse breakdown voltage 

Diode capacitance 
VR=1V;f=1MHz 

Reverse recovery time when switched from 
IF = 1 0 mA to I R = 10 mA; 
RL = 100 O.; measured at IR= 1 mA 

* Temperature coefficient of forward voltage: 
-0,6 %/Kat If= 1 mA 
-0,3 %/Kat If= 30 mA 

108 Ooto"'' 1984 j 

VR max. 30 

If max. 200 

IFRM max. 300 

If SM max. 600 

Ptot max. 230 

Tstg -55 to +150 

Tj max. 125 

Rth j-a 430 

VF < 240 
VF < 320 
Vf < 400 
VF < 500 

Vf 500 
Vf < 1000 

IR < 2 

V(BR)R > 30 

Cd < 10 

trr < 5 

v 
mA 

mA 

mA 

mW 

oc 

oc 

K/W 

mV 
mV 
mV 
mV 

mV 
mV 

µA 

v 

pF 

ns 
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Fig. 2 Derating curve maximum ambient temperature. 
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DEVELOPMENT DATA 
This data sheet contains advance information and 
specifications are subject to change without notice. l ___ a_A_T-74 ___ _ 

SCHOTTKY BARRIER DIODE 

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

The device features a low forward voltage drop. 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Continuous reverse voltage 
series connection 

Forward current 

Repetitive peak forward current 

Non-repetitive peak forward current 

Total power dissipation 
up to T amb = 25 oc 

Reverse recovery time when switched from 
IF= 10 mA to IR= 10 mA; RL = 100 U; 
measured at IR= 1 mA 

MECHANICAL DATA 

Fig. 1 SOT-143. 

10° 
max 
L_ 

0,150 
~,090 

11' 

TOP VIEW 

VR 

VR 

IF 

IFRM 

IFSM 

Ptot 

trr 

single 
diode 

max. 30 

max. 

max. 200 

max. 300 

max. 

max. 

~ 

= 0,2 

1 
2,5 

7Z85014.6 

double-diode 
operation 

30 v 

60 v 
110 mA 

200 mA 

600 mA 

230 mW 

5 ns 

Dimensions in mm 

A B 

Marking code : L41 

J--1\ 
't,--t' 
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BAT74 J 
RATINGS 

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

Continuous reverse voltage 

Continuous reverse voltage 
series connection 

Forward current (see Fig. 2) 

Repetitive peak forward current 

Non-repetitive peak forward current 
t < 1 s 

Total power dissipation 
up to T amb = 25 oc 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

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

CHARACTERISTICS, per diode 

T amb = 25 °c unless otherwise specified 

Forward voltage 
IF= 0,1 mA 
IF= 1 mA** 
IF= 10mA 
IF= 30 mA** 

IF= 100 mA 

Reverse current 
VR = 25 V 

Reverse breakdown voltage 

Diode capacitance 
VR = 1 V; f = 1 MHz 

Reverse recovery time when switched from 
IF= 10 mA to IR= 10 mA; RL = 100 Sl; 
measured at IR= 1 mA 

VR max. 

VR max. 

IF max. 

IFRM max. 

IFSM max. 

Ptot max. 

T stg 

Tj max. 

Rth j-a 

VF 
,,;;;; 
,,;;;; 

VF 
,,;;;; 
,,;;;; 

VF < 

IR ,,;;;; 

V(BR)R > 

Cd ,,;;;; 

trr 

single double-diode 
diode operation 

30 30 v 

60 v 
200 110*mA 

300 200 mA 

600 mA 

230 mW 

-65 to+ 150 oc 

125 oc 

430 K/W 

240 mV 
320 mV 
400 mV 
500 mV 
500 mV 

1000 mV 

2 µA 

30 v 

10 pF 

5 ns 

* If both diodes are in forward operation at the same moment, total device current max. 110 mA. If 
one diode is in reverse and the other in forward operation at the same moment, total device current 
max. 200 mA. 

**Temperature coefficient of forward voltage: -0,6%/K at IF= 1 mA. 
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Fig. 2 Derating curve maximum ambient temperature. 
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DEVELOPMENT DATA 
This data sheet contains advance Information and 
specifications are subject to change without notice. l __ s_A_v_2_3 __ _ 

SILICON PLANAR EPITAXIAL HIGH-SPEED DIODE 

The BAV23 consists of two separate planar epitaxial high-speed diodes in one microminiature plastic 
envelope intended for surface mounting. 

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

QUICK REFERENCE DATA 

Continuous reverse voltage 

Repetitive peak reverse voltage 

Average forward current 

Repetitive peak forward current 

Total power dissipation 
up to T amb = 25 °c 

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

VR max. 

VRRM max. 

IF(AV) max. 

IFRM max. 

max. 

< 

single series 
diode connection 

200 400 v 
250 500 v 
200 120 mA 

625 . 450 mA 

300 mW 

50 ns 
---------------- - ------------------- -----------------------------------

MECHANICAL DATA 

Fig. 1 SOT-143. 

10° 
max 
L___ 

0,150 
~.090 

//' 

_ 1,1 _~300 
max 

max 

1,4 
1,2 

l.t::;==!=i===:r=~-1 

TOP VIEW 

Dimensions in mm 

Marking code: L30 

-=- 0,2@ A B 

2,5 

7285014.6 

J-----i\ 
'f,-f! 
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BAV23 J 
RATINGS 

Limiting values in accordance with the Absolute Maximµm System (I EC 134) 

single series 
diode connection 

Continuous reverse voltage VR max. 200 400 v 
Repetitive peak reverse voltage VRRM max. 250 500 v 
Average forward current IF(AV) max. 200 120 mA 

Repetitive peak forward current IFRM max. 625 450 mA 

Total power dissipation 
up to Tamb = 25 °c Ptot max. 300 mW 

Storage temperature Tstg -65to+150 oc 

Junction temperature Tj max. 150 oc 

THERMAL RESISTANCE 

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

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified single series 
diode connection 

Forward voltage 
IF= 100 mA 

VF < 1000 2000 mV 
IF=200mA < 1250 2500 mV 

Reverse current 
VR = VRmax IR < 100 100 nA 

Reverse breakdown voltage 
1 IR= 100,uA V(BR)R > 250 500 v 
Differential forward resistance 

IF= 10 mA rt typ. 5 10 n 
Diode capacitance 

VR=O;f= 1 MHz Cd < 5 2,5 pF 

Reverse recovery time when switched 
from IF= 30 mA to IR= 30 mA; 
RL = 100 n; measured at IR= 3 mA trr < 50 50 ns 
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BAV70 

SILICON PLANAR EPITAXIAL HIGH-SPEED DIODES 

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

QUICK REFERENCE DATA (per diode) 

Continuous reverse voltage 

Repetitive peak reverse voltage 

Repetitive peak forward current 

Junction temperature 

Forward voltage at IF = 50 mA 

Reverse recovery time when switched from 
IF= 10 mA to IR= 10 mA; RL = 100 .Q; 
measured at IR = 1 mA 

Recovery charge when switched from 
IF= 10 mA to VR = 5 V; RL = 500 n 

VR 

VRRM 

IFRM 

T· J 
VF 

trr 

Os 

max. 70 v 
max. 70 v 
max. 250 mA 

max. 175 °c 
< 1,0 v 

< 6 ns 

< 45 pC 
-------------------------------------------
MECHANICAL DATA 

Fi9. 1 SOT-23. 

0,150 
~,090 

//' 

Dimensions in mm 

, ____ 3,0 ------;~' 
2,8 

-[}]]-

-- j0,951 

2,5 
max 

! 3 

0 48 0 _1 
' -0,1 l--i•lo.1@ I A Is I 

TOP VIEW 

See also Soldering recommendations. 

Marking code 

BAV70 = A4 

7Z66908.9 
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BAV70 J 
RATINGS (per diode) 

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

Continuous reverse voltage VR max. 70 v 
Repetitive peak reverse voltage VRRM max. 70 v 
Average rectified forward current"' 

(averaged over any 20 ms period) IF(AV) max. 250 mA 

Forward current (d.c.) IF max. 250 mA 

Repetitive peak forward current IFRM max. 250 mA - Non-repetitive peak forward current 
(per crystal) 
t = 1 µs IFSM max. 2 A 
t = 1 ms IFSM max. 1 A 
t = 1 s IFSM max. 0,5 A 

Storage temperature range Tstg -65 to+ 175 oc 

Junction temperature Tj max. 175 °c 

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

CHARACTERISTICS (per diode) 

Tj = 25 °c unless otherwise specified 

Forward voltage 

IF= 1 mA VF < 715 mV 

IF= 10mA VF < 855 mV 

IF= 50 mA VF < 1000 mV 

IF= 150 mA VF < 1250 mV 

Reverse current 

VR=25V;Tj=150oc IR < 60 µA 

VR = 70 V IR < 5 µA 

VR=70V;Tj=150°c IR < 100 µA 

Diode capacitance 

VR = O; f = 1 MHz Cd < 1,5 pF 

Forward recovery voltage when switched to 

IF= 10 mA; tr= 20 ns Vtr < 1,75 v 

A. Measured under pulse conditions : pulse time tp.;;;; 0,5 ms. 
For sinusoidal operation IF (AV) = 150 mA; averaging time t(av) .;;;; 1 ms. 

* See Thermal characteristics. 
**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 L ___ s_A_v_10 ____ _ 

1k!l 

Rs' son 
_n_ D.U.T. 

4-50.fl 

oscilloscope 
Ri :::son. 

input signal 

vi~~/ 
l]l __ _ 

t 

output signal 

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

Input signal : Rise time of the forward pulse tr= 20 ns; Forward current pulse duration tp = 120 ns; 
Duty factor o = 0,01 

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

IF= 10 mA to IR= 10 mA; RL = 100 H; 
measured at IR = 1 mA 

input signal 

Test circuit and waveforms; reverse recovery time. 

Input signal : Rise time of the reverse pulse tr= 0,6 ns; reverse pulse 
duration tp = 100 ns; duty factor o = 0,05 

Oscilloscope: Rise time tr= 0,35 ns 

6 

Circuit capacitance C < 1 pF (C =oscilloscope input capacitance+ parasitic capacitance) 
Recovery charge when switched from 

ns 

output s.ignal 

IF = 10 mA to V R = 5 V; R L = 500 n 0 5 < 45 pC 

O.U.T 01 

I 
Ve 

! 
100 oscilloscope 
kn Ri :!:10MO 

output signal 

Fig. 4 Test circuit and waveform; recovery charge. 

01 = BAW62 
02 =diode with minority carrier life time at 10 mA: < 200 ps 
Input signal : Rise time of the reverse pulse= tr= 2 ns; Reverse pulse duration= tp = 400 ns; 

Duty factor= 8 = 0,02 
Circuit capacitance C < 7 pF (C =oscilloscope input capacitance+ parasitic capacitance) 
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BAV70 J 
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L BAV99 

SILICON PLANAR EPITAXIAL HIGH-SPEED DIODES 

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

QUICK REFERENCE DATA (per diode) 

Continuous reverse voltage 

Repetitive peak reverse voltage 

Repetitive peak forward current 

Junction temperature 

Forward voltage at IF = 50 mA 

Reverse recovery time when switched from 
IF= 10 mA to IR= 10 mA; RL = 100 SJ; 
measured at IR = 1 mA 

Recovery charge when switched from 
IF = 10 mA to V R = 5 V; R L = 500 n 

MECHANICAL DATA 

Fig. 1 SOT-23. 

Dimensions in mm 

0,150 
"'9,090 

//' 

, ____ 3,0 ___ .. , 

2,8 

-[ill-

-I0,95l 

1,4 
1,2 

L:t:===::r=h=====:::J-· 

TOP VIEW 

See also Soldering recommendations. 

2,5 
max 

l 

VR max. 70 v 
VRRM max. 70 v 
IFRM max. 250 mA 

Tj max. 175 oc 

VF < 1,0 v 

trr < 6 ns 

Os < 45 pC 

Marking code 

BAV99 = A7 

3 

7Z66908.9 

121 
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RATINGS (per diode) 

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

Continuous reverse voltage 

Repetitive peak reverse voltage 

Average rectified forward curreni:A 
(averaged over any 20 ms period) 

Forward current (d.c.) 

Repetitive peak forward current 

--- Non-repetitive peak forward current 
(per crystal) 
t = 1 µs 
t = 1 ms 
t = 1 s 

Storage temperature range 

Junction temperature 

THERMAL RESISTANCE* 

From junction to ambient*'* 

CHARACTERISTICS (per diode) 

Tj = 25 °c unless otherwise specified 

Forward voltage 
IF= 1 mA 

IF=10mA 

IF= 50 mA 

IF 150 mA 

Reverse current 
V R = 25 V; Tj = 150 oc 
VR = 70 V 

V R = 70 V; Tj 150 oc 

Diode capacitance 
VR = 0; f =0 1 MHz 

Forward recovery voltage when switched to 
IF 10 rnA; tr 20 ns 

"'Measured under pulse conditions: pulse time tp,,;:;; 0,5 ms. 

VR 

VRRM 

IF(AV) 

IF 

IFRM 

IFRM 
IFRM 
IFRM 

Tstg 

Tj 

Rthj-a 

VF 

VF 

VF 

VF 

IR 

IR 

IR 

Cd 

Vfr 

For sinusoidal operation IF (AV) = 150 rnA; averaging time t{av) ,,;:;; 1 ms. 

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

122 

max. 70 v 
max. 70 v 

max. 250 mA 

max. 250 mA 

max. 250 mA 

max. 2 A 
max. 1 A 
max. 0,5 A 

-65 to+ 175 oc 

max. 175 °c 

430 K/W 

< 715 rnV 

< 855 mV 

< 1000 mV 

< 1250 mV 

< 30 µA 

< 2,5 µA 

<: 50 µA 

< 1,5 pF 

< 1,75 v 



Silicon planar epitaxial high-speed diodes l BAV99 

--
1kil 

Rs= son. 

n D.U.T. 

450!1 

oscilloscope 
Ri=50fi Hr 

input signal output signal 

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

Input signal: Rise time of the forward pulse tr= 20 ns; 
Forward current pulse duration= tp = 120 ns. Duty tactor = l) = 0,01. 

Oscilloscope: Rise time tr= 0,35 ns. 

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

Reverse recovery time when switched from 
IF = 10 mA to IR = 10 mA; R L = 100 D; 
measured at IR = 1 mA 

R5=son 

u sampling 
oscilloscope 

Ri=50fi 
90'% 

< 6 ns 

0., ( r; 
input signal output signal 

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

Input signal: Rise time of the reverse pulse tr= 0,6 ns *)IR= 1 mA 

Oscilloscope: 
Reverse pulse duration tp = 100 ns. Duty factor o ~ 0,05. 
Rise time tr= 0,35 ns. 

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

Recovery charge when switched from 
IF = 10 mA to V R = 5 V; R L = 500 n 

0 U.T 01 

100 oscilloscope 

kn R1 :!:10Mn 

Fig. 4 Test and waveform; recovery charge. 

02 =diode with minority carrier life time at 10 mA: < 200 ps; 01 = BAW62. 

Input signal: Rise time of the reverse pulse tr= 2 ns 
Reverse pulse duration tp = 400 ns. Duty factor 8 = 0,02. 

< 

output signal 

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

('""' 1980 

45 pC 

123 
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BAV99 

7Z65148.1 
300 ......... ...,.....,_..,......,....,....,...,.....,.-,..-,......,.....,....,.--~---,-. 

,___._-+-,_.____,_.--+-+-+-+-+-+---+---< Ti = 2 s 0 c 
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( mA ) 1--+-+-+-+-1--+-+-+ typ t-+-' max H-+-
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f 
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Fig. 5. 
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0 100 T (OC) 200 

J 
Fig. 7. 
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Fig. 6 Typical values. 
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Fig. 8 --single diode 
---- double diode; equally loaded. 



DEVELOPMENT DATA 
This data sheet contains advance information and 

specifications are subject to change without notice. 
BA V100 to 103 

GENERAL PURPOSE DIODES FOR SURF ACE MOUNTING 

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

The SM DIODE is a leadless diode in an hermetically sealed glass envelope with tin plated metal discs 
at each end. It is suitable for Automatic Placement and as such it can withstand immersion soldering. 

The diodes are de! ivered in "super 8" tape. 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Forward current {d.c.) 

Junction temperature 

Thermal resistance from 
junction to ambient 

Forward voltage at 
IF= 100 mA 

Reverse current at 

VR = VRmax 

Diode capacitance at 
VR=O;f=1 MHz 

Reverse recovery time when switched 
from IF= 30 mA to IR= 30 mA; 
RL = 100 n; measured at IR= 3 mA 

MECHANICAL DATA 

Fig. 1 SOD-80. ,...-, 

BAV100 

VR max. 50 

IF max. 

Tj max. 

Rthj-a = 

VF < 

IR < 

Cd 
typ. 

< 

trr < 

t 
- 0 

D2 - D1 -0,2 

i 

BAV101 BAV102 BAV103 

100 150 200 v 

250 mA 

175 oc 

0,375 K/mW 

1,0 v 

100 nA 

1,5 pF 
5,0 pF 

50 ns 

Dimensions in mm 

t 
D1 

1,6± 0, 1 

* 
~ 

1~ ~1 --
35±02 

The BAV 100 cathode is indicated by a green and a black band. 
The BAV101 cathode is indicated by a green and a brown band. 
The BAV102 cathode is indicated by a green and a red band. 
The BAV103 cathode is indicated by a green and an orange band. 

..... 
7Z91084.1 
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BAV100 to 103 j 
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RATINGS 

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

BAV100 BAV101 BAV102 BAV103 

Continuous reverse voltage VR max. 50 100 150 200 v 
Repetitive peak reverse voltage VRRM max. 60 120 200 250 v 
Average rectified forward current IF(AV) max. 250 mA 1 ) 

Forward current (d.c.) IF max. 250 mA 

Repetitive peak forward current IFRM max. 625 mA 

Non-repetitive peak forward current 
t < 1 s; Tj = 25 oc IFSM max. A 
t = 1 µs; Tj = 25 °c IFSM max. 5 A 

Total power dissipation up to 
Tamb = 25 oc Ptot max. 400 mW 

Storage temperature Tstg -65to+175 oc 

Junction temperature Tj max. 175 oc 

THERMAL RESISTANCE 

From junction to ambient in free air Rth j-a 0,375 K/mW 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified 

Forward voltage 
IF= 100 mA VF < 1,0 v 
IF= 200 mA VF < 1,25 v 

Reverse breakdown voltage BAV100 BAV101 BAV102 BAV103 

IR= 100µA V(BR)R > 60 120 200 250 V 2 ) 

Reverse current 

VR = VRmax IR < 100 nA 

VR = VRmax; Tj = 150 oc IR < 100 µA 

Differential resistance 
IF= 10 mA rdiff typ. 5 n 

Diode capacitance 
typ. 1,5 pF 

VR=O;f=1 MHz Cd < 5,0 pF 
Reverse recovery time when switched 

from IF= 30 mA to IR= 30 mA; 
RL = 100 n; measured at 
!R= 3 mA trr < 50 ns 

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

at 275 V. 
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General purpose diodes for surface mounting 

Test circuit and waveforms: 

Input signal: 

Oscilloscope: 

Total pulse duration 

Duty factor 

v 

Rise time of the reverse pulse 

Reverse pulse duration 

Rise time 

Fig. 2. 

90°/o 

input signa.I 

'tp(tot) 
6 

BA V100 to 103 

2 µs 

0,0025 

0,6 ns 

100 ns 

0,35 ns 

..-.trr4 t 

output signal 

*)IR=3mA 

Circuit capacitance C.,;; 1 pf (C =oscilloscope input capacitance+ parasitic capacitance) 
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BAV100 
BAV101 >--+--+--+---+--+--+---+-+-+--+f--i--+-+--+--+---+--+-+--1 ~ 

t--+--+--+---+--+--+---+-+·-+--+f--+---+-+--+--+---+--+-+---+-+--+---< i Fo - I : ~A :1 

IFIAV) t---+-+--+--+--+--+-+--+--+--+f--1--+-+--+--+--+--+--+--+--+--+H 1~1 t 
(mA) -T 15= -T 

t--+--+--+--+--+--+---+--+-+--+f--t---+-+--+--+---+--+-+---+--t--+---' 
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f--+--f--f--f-IJ.t~~~f-l---l---l~-~1-:::1-::::d--""""'"*""~=+-+-+-+-+-+-+-+-+-+-+-+-+--~ 

_.r-r _..;. .... -v .... . ~ 
d."-:-F 

0,5 

:....-

Fig. 3. 

1 15 

maximum permissible 
average rectified forward 
current versus duty factor 
(for pulse operation) 

7Z72414.P 
400.--~---.---.--.--.---.---.---.---.--,.---,.---,.---,.--,.--,.--,.--,.--,.-,.--,..-,.~~~~~~~-, 

BAV1021--+-+--+---+--+--+--+-+--+-l--+-+-+--+---+--+--+-+--l 

0,5 1 15 

Fig. 4. 
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maximum permissible 
average rectified forward 
current versus duty factor 
(for pulse operation) 
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General purpose diodes for surface mounting 

7Z62309 1 
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SILICON PLANA~ EPltAXIAL HIGH-SPEED DIODES 

The 8AW56 consists of two diodes in a mictotttihiatute plastic envelope. The anodes are commoned 
and the unit is intended for high-speed switching in thick and thin-film circuits. 

QUICK FlEl=ERENtE OAlA (pet diode} 

Continuous tevetse voltage 

Repetitive peak tevetse voltage 

Repetitive peak forward current 

Junction temperature 

Forward voltage at IF = 50 mA 

Reverse recovery time when switched from 
11= = 10 mA to IR= 1b mA; F{L = 100 tl; 
measured at IR = 1 mA 

Recovery charge when switched fttlm 
IF = 10 m A to V R = 5 V; Fl L = 5bb t1 

VR 

VRRM 

IFRM 

t· J 

VF 

max. 70 v 
max. 70 v 
th ax. 250 mA 

max. 175 oc 

< 1,0 v 

< 6 ns 

< 45 pC 
------------

MECHANICAL OAlA 

Fi-g. 1 SOT-23. 

b,150 
'"'°,090 

//' 

DimeMioM in mm 

----- 3,tl __ _________,~, 
2,S 

--CT;fil-~ 

- lo,9sl 

0 48 ° _1 
' -0,1 

TOP VIEW 

See also Soldering recommendatiMs. 

Matklh~ code 

13AW56=A1 

3 

( J"ly 191!7 133 



BAW56 J 
RA TINGS (per diode) 

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

Continuous reverse voltage 

Repetitive peak reverse voltage 

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

Forward current (d.c.) 

Repetitive peak forward current 

VR 

VRRM 

lf(AV) 

If 

IFRM 

--.. Non-repetitive peak forward current 
(per crystal) 

134 

t = 1 µs 
t = 1 ms 
t = 1 s 

Storage temperature range 

Junction temperature 

THERMAL RESISTANCE* 

From junction to tab 

From tab to soldering points 

From soldering points to ambient** 

CHARACTERISTICS (per diode) 

Tj = 25 oc unless otherwise specified 

Forward voltage 
If= 1 mA 

If= 10 mA 

If= 50 mA 

If= 150 mA 

Reverse current 
V R = 25 V; Tj = 150 oc 

VR = 70 V 

VR=70V;Tj= 15ooc 

Diode capacitance 
VR = 0; f = 1 MHz 

Forward recovery voltage when switched to 
IF = 10 mA; tr = 20 ns 

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

IFSM 
IFSM 
IFSM 

Tstg 

T· J 

Rth j-t 

Rth t-s 

Rth s-a 

Vf 

VF 

VF 

Vf 

IR 

IR 

IR 

Cd 

Vfr 

For sinusoidal operation IF (AV)= 150 mA; averaging time t(av) .;;; 1 ms. 
* See Thermal characteristics. 

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

max. 70 v 
max. 70 v 

max. 250 mA 

max. 250 mA 

max. 250 mA 

max. 2 A 
max. 1 A 
max. 0,5 A 

-65 to+ 175 oc 

max. 175 oc 

60 K/W 

2 x 280 K/W 

2x 90 K/W 

< 715 mV 

< 855 mV 

< 1000 mV 

< 1250 mV 

< 30 µA 

< 2,5 µA 

< 50 µA 

< 2 pF 

< 1,75 v 



Silicon planar epitaxial high-speed diodes BAW56 

4SO!l. 

[ •~n 1._D_'U_T_..._ ___ o•-c~illoscope .J L R,=son 

QQO/o ·rr_ 
t 

input signal output signal 

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

Input signal: 

Oscilloscope: 

Rise time of the forward pulse tr= 20 ns 
Forward current pulse duration tp = 120 ns. Duty factor o = 0,01 
Rise time tr= 0,35 ns. 

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

Reverse recovery time when switched from 
IF=10mAtolR=10mA;RL=100il; 
measured at IR= 1 mA 

Input signal: 

Oscilloscope: 

sampling 
oscilloscope 

Ri=50fl. 
900/o 

input signal 

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

Rise time of the reverse pulse tr= 0,6 ns 
Reverse pulse duration tp = 100 ns. Duty factor o = 0,05. 
Rise time tr= 0,35 ns 

< 

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

Recovery charge when switched from 
IF= 10 mA to VR = 5 V; RL = 500 n 

O.U.T. 01 

100 oscilloscope 

kn Ri~10Mn 

Fig. 4 Test circuit and waveform; recovery charge. 

02 =diode with minority carrier life time at 10 mA: < 200 ps. 01 = BAW62. 

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

< 

output signal 

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

6 ns 

/f., 
{ I~ 

output signal 

*)IR= 1 mA 

45 pC 
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BAW56 J 
300 7Z65148.1 

1--+-+-+---++-j>-+-+-+--+-+-+-+-1 Ti = 2 5 °c 

IF 

( mA) 1-+-+-+-+--+--<-+--+ typ I t-t--' max t-++ 

1001-+-+-+-+-1-+-+--+-~~f+-+1.i+-f-.+--+.--+-.+-+-+-1 
IL 

.1 
1 1L 

0L....J......J......JL...J... ..... :;.-.J-.."--'-.1....J......l....JL...J.....J......l--J.... ......... 

IR 
(nA) 

0 2 

Fig. 5. 

max!-""~ 

IL 

typ w typ --+-+-+__,f-+--t-+-+-+-+--+-l 

10 ......... l ....... lL..LL..llL _._l _._J l~._._._.._.__._-'-l-L......J......J 
0 

136 '""' 1980 I 
100 

Fig. 7. 

200 

7Z65149.2 
1,5 ~...,.....,~~~ ........... ~~...,.....,~~~~ 

VF 

(V)>-+--+--<-+---+-+---+-+-+-+-+-+--+--<-+---+-+--+-+-1 

N N 

0,5 N N 
N N 

N 
N 

J_ 
0 ......... -+-.._._...._._._~~~-+-~~_._~ 

300 

1F(AV) 
(mA) 

200 

100 

0 

0 
0 

100 200 

Fig. 6 Typical values. 

7Z82717.1 

LS 
~ 
~ 

~ 

' ~ [,,. 

LI.. [SJ 
L>. ~ 

L>. 
LI.. ~ 

L>. 

ISl 
L... ~ J.... 

ti. 
~ 
u..~ 

100 Tamb (oC) 200 

Fig. 8 --single diode; 
----double diode, equally loaded. 



DEVELOPMENT DATA 
This data sheet contains advance information and 

specifications are subject to change without notice. l 11 

___ s_s_2_15----:I 

U.H.F. VARIABLE CAPACITANCE DIODE 

The BB215 is a silicon variable capacitance diode in a hermetically sealed glass envelope (SOD-80) and 
intended for application in u.h.f. tuners. The leadless SOD-80 encapsulation is intended for surface 
mounting. 
The diode features a capacitance characteristic with a good linearity. 

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

QUICK REFERENCE DATA 

Continuous reverse voltage 

Reverse current 
VR = 28 V 

Diode capacitance at f = 500 kHz 
VR = 28 V 

Capacitance ratio at f = 500 kHz 

Series resistance at f = 470 MHz 
VR is that value at which Cd= 9 pF 

MECHANICAL DATA 

Fig. 1 SOD-80. 

-

~ 

rn 

~ 

1~ 
~ 

VR max. 30 v 

IR < 10 nA 

Cd 1,8to 2,2 pF 

Cd(VR = 1 V) > 7,6 
Cd(VR = 28 V) 

rs typ, 0,63 n 

Dimensions in mm 

t t 
D2=D1_g2 

01 
1,6± 0, 1 

i + ~ 

o.3 I --
3,5±0,2 ~ 

7Z91084.1 

The cathode is indicated by a white band on the body and a second green band indicates the BB215 
type. 
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88215 J 
RATINGS 

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

Continuous reverse voltage 

Forward current (d.c.) 

Storage temperature 

Operating jum:tion temperature 

CHARACTERISTICS 

T amb = 25 oc unless otherwise specified 

Reverse current 
VR = 28 V 
VR = 28 V; Tamb = 85 oc 

Diode capacitance at f = 500 kHz 
VR = 1 V 

VR = 3 V 
VR = 28 V 

Capacitance ratio at f = 500 kHz 

Series resistance 
at f = 470 MHz and at that value 
of VR at which Cd= 9 pF 

138 A"gu" 1985 ~ 

VR 

IF 

Tstg 

Tj 

IR 

Cd 

Cd 
Cd 

Cd(VR = 1 V) 

Cd(VR = 28 V) 

rs 

max. 30 v 
max. 20 mA 

-55 to +150 oc 

max. 100 oc 

< 10 nA 
< 200 nA 

typ. 17 pF 

< 18 pF 

typ. 11 pF 
1,8to2,2 pF 

> 7,6 
typ. 8,3 

typ. 0,63 ,Q 



DEVELOPMENT DATA 
This data sheet contains advance information and 

specifications are subject to change without notice. l 88219 

--

V.H.F. VARIABLE CAPACITANCE DIODE 

The 88219 is a silicon variable capacitance diode in a hermetically sealed glass envelope (SOD-80) and 
intended for electronic tuning in v.h.f. television tuners for C.A.T. V. applications. 
The SOD-80 envelope is suitable for surface mounting. 

QUICK REFERENCE DATA 

Reverse voltage, peak value 

Reverse current 
VR = 28 V 

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

VRM 

IR 

Cd 

Cd(VR = 

max. 30 v 

< 10 nA 

> 31 pF 
2,6 to 3,2 pF 

1 V) 
12 to 15 Capacitance ratio at f = 1 MHz 

Cd(VR = 28 V) 

Series resistance at f = 100 MHz 
VR is that value at which Cd= 30 pF 

MECHANICAL DATA 

Fig. 1 SOD-80. 

- I._£ 

rs 

t 
D2 = D1 -8.2 

i 
~1 

3,5±0,2 

typ. 0,1 n 
< o,9 n 

Dimensions in mm 

t 
D1= 

1,6±0,1 

+ 

-
7Z91084.1 
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aa219 J 
RATIN~S 

Limiting VC!lues in accorcfcince with the Apsolute M<iximum i:?vstem (IEC 134) 
Reverse voltage, pe<Jk value VRM 

Forw<Jrd current (d.c.) IF 

Stor<!ge temperature 

Operating junction temperature 

THt:RMAI- RESISTANCE 
From junction to <Jml:>ient in free air 

CHARACTERHHICS 
Tamb = 25 oc unless otherwise specified 

Reverse current 
VR = 28 V 
VR = 48 V; Tami:>= 85 oc 

Diode capacitance at f = 0,5 MHz 
VR = 1 V 
VR = 3 V 
VR=WV 

Tstg 
T· J 

Rth j-a 

IR 

Cd 
Cd 
Cd 

Cd(VR = 1 V) 
Capacitance ratio at f = 1 MHz 

Cd(VR = 2!3 V) 

Series resistcince 
at f = 100 MHz and at thilt value 
of VR <it which Cd= 30 pf 

Tolerance of C<Jp<Jcitance diffeqmce 
between two diodes at V R = 1 to 213 V 

rs 

4C 

c 

max. 

max. 

30 v -
20 mA 

-55 to +150 oc 

max. 100 oc 

0,6 K/mW 

< 10 nA 
< 200 n~ 

> 31 pF 
typ. 24 pF 

2,6 to 3,2 pF 

12 to 15 

typ. o,7 n 
< o.!1 n 

< 2,5 % 



-lu SSY31 ll 
------:1 

VARIABLE CAPACITANCE DIODE 

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

QUICK REFERENCE DATA 

Reverse voltage 

Reverse current at V R = 28 V 

Diode capacitance at f = 1 MHz 
VR = 25 V 

Capacitance ratio at f = 1 MHz 

Series resistance at f = 470 MHz 
VR =that value at which Cd= 9 pF 

VR 

IR 

Cd 

Cd (VR = 3 V) 

Cd (VR = 25 Vi 

ro 

MECHANICAL DATA 

Fig. 1 SOT-23. 

Dimensions in mm 

---------- 3,0 __ ~~· 
2,8 

--[fil----

max. 

< 

typ. 

< 

28 v 
50 nA 

1,8 to 2,8 pF 

5 

1,2 n 

Marking code 

BBY31 = S1 

1~ 
nc. 'T7 i 

0,150 
~,090 

//' 
-10,95J r+=jo,2@! A I BI 

..-+-.~! 

1,4 2,5 
1,2 max 

k:'::=:==::=;::t:::;:::=:==:~--· l 
TOP VIEW 

See also Soldering recommendations. 

7 Z66908.9 
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BBY31 J 
RATINGS 

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

Continuous reverse voltage VR max. 28 v 
Reverse voltage (peak value) VRM max. 30 v 
Forward current (d.c.)** IF max. 20 mA 

Storage temperature Tstg -65 to+ 100 oc 

Operating junction temperature T· J max. 85 °c 

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

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Reverse current 
VR = 28 V IR < 50 nA 

V R = 28 V; Tj = 85 oc IR < 1000 nA 

Diode capacitance at f = 1 MHz 
VR = 1 v Cd typ. 17,5 pF 

VR = 3V Cd typ. 11,5 pF 

VR = 25 V Cd 1,8 to 2,8 pF 

Cd (VR = 3 V) 
Capacitance ratio at f = 1 MHz typ. 5 

Cd (VR = 25 V) 

Series resistance at f = 470 MHz 
and at that value of VR at which Cct = 9 pF ro < 1,2 n 

* Mounted on a ceramic substrate of 7 mm x 5 mm x 0,5 mm. 
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Variable capacitance diode J 
-'-----------

BBY31 

/ Z69410.1 
102 ··--1 

1:-+- - - t--i typical values 
....__,~---+--- -----+--+- ... . 

I R i-= ---- -· t-t- ~j-:-+-~+-_-+--+---t-I-I+--+--t----t 

(nAl -----t-· ·+· t--t---; ........ t-+-+-Tj = 85 °c 
.... .. ...... -· -· --- ---· - ·--+--1 -- ---~ - vr-' 

1 0 !=+-=- -+-+-,+-
lLj 

l==t== ::::+:::+::=!=+:::+=+=+==;tz'1i=::l=::+=+=l 
t-- --- ---+- 1 - - .2-1 - t----t--1 ---t-1 

·-·t- -+-+-+- ~1--+-1 -- ·-1- - --1 
1--+-· --t-~ . - t--1 

1 .l-1 --1-+-1 =J 
t-== + ··++~ --+-+--+--+-+-- .. t=l=j 
t::-z::::---+-1 - -·t--t---- --t-t-i-::: :25 OC 

... ~---+-- ---+ . . - f-""""1 ::21---
1--;--+--1--+- - 1--1-t-t- -+-~"'"t---t 

....... --+---1 ·-I ·- -- t--1 ~ 
10- ! - =- -- -- y. 

~=-+----+-+--t--:1ooL""'t-_ _,__::::=!::'~~°!---- t-t·-+---1 

-- Vl......i 
---pt-+- - - .. --+----1-

10-- 2 ,__._~_._ ................... _.__ .. __.._....__.._._.,_.__....__. 

0 10 20 VH (V) 30 

7Z69408.1 
1,04 L,.....,....,.....,,....,....,....,.....,.....,...,....,....,....,..------. 

t--t--+--1--+-+-1--+-1-1--+~ typical values 
t--t--+-+---t----t-·+---t---+-·+-1--+-1-~-~--, - - r-r
'--'--+-1-+-+-1-+-+·-t- l--+---11-+-+--+- +-++..., -

Cd (Tjl +~-
- "_ .. _____ +-+-+-+-+-+-+--+--+-<--+-t-+--+-+-< 

c d (Ti =._2+5-+0_c+-)-+-t-t--+--+--+-+-+--t-+-+-+ · •---.- VR = 3V 
-+-+_,__,__JZ.,._ .. t-+-

1 '02 1-+-+-+-+--1-+-+-+-+-t-+-++-+JLl-.>llZl"-+-+-+-+-I 

~ 
....., 12 v 

121 

--t-·hl,..F---1--+--+---t--+-+--+--t-+-+-+--+--1--<f-+-+-I 

IZ 

lZ 
t--t-+-+-11L;<-+--+-1-+-+--+--+-+-+-+--+-+·t-++

l----+--+-l7+-ijLJ-t--+-1-+-+-+-+-+--+-+---+-+---t-+-+---1 

10- 1~~~~~~~~~~~~~ 
0 50 100 

10- 2 .----.----------7-Z_6_9_40_9...,.1 

l-------1 

t==1 
~ T/ ___ _, 

tF :~~~-+---
11 = temperature coefficient of 

the diode capacitance 
Tarnb = 0 to 85 °c 

0,98 ~_._ ....... _._ ........ _._ ........ _._ ........ _._ ........ _._ ........ .J 10--- 5 ..__.._..._ ..................... _~__. ......................... 

0 50 Tj (oC) 100 1 10 VR (V) 102 
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BBY31 J 
30 

Cct 
(pF) 

20 

10 

144 Moy 1972 l 

maxN 

typ 
ll 
~in 

1' 
h. 

~ ~-
~ ~ ,.. 
~ ~ 

' !"__,. 

1 

7Z62751 

l 
f = l .MHz 

Tj=25 °c 

I'~ 
~I"· 
I'. 11'-i. ~ 

l'b l'b 
1' ,..,,, ......... 

....... ~ ~ 

10 VR (V) 102 



l BBY40 

SILICON PLANAR VARIABLE CAPACITANCE DIODE 

The BBY40 is a variable capacitance diode in a plastic envelope intended for electronic tuning in v.h. f. 
television tuners with extended band I (FCC and 01 RT-norm). 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Reverse current at VR = 28 V 

Diode capacitance at f = 1 MHz 
VR = 3 V 

VR = 25 V 

Capacitance ratio at f = 1 MHz 

Series resistance at f = 200 MHz 

VR 

IR 

Cd 

Cd 

Cd (VR = 3V) 

Cd (VR = 25 V) 

VR is that value at which Cd= 25 pF rD 

MECHANICAL DATA Dimensions in mm 

Fig. 1 SOT-23. 

, ____ 3,0 ___ .,., 

2,8 

--D]]---

max. 

< 
28 v 
50 nA 

26 to 32 pF 

4,3 to 6 pF 

5 to 6,5 

o,6 n 

Marking code 

BBY40 = S2 

1~ 
n.c. ~ 2 

3 0,150 
"'9,090 

//' 
-10,951 r-=-lo,2@1 A I BI 

,.....,....., _ _,._,__ _ _,. 

t 
1,4 
1,2 

IC=:==:~:;::::====:=:,,i __ t 

TOP VIEW 

See also Soldering recommendations. 

1 
2,5 
max 

j 
7266908.9 

, , 

II 
,J 
iJ I• 
I' 
:I 

'i 

145 
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BBY40 J 
RATINGS 

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

Continuous reverse voltage 

Reverse voltage (repetitive peak value) 

Forward current (d.c.) 

Storage temperature 

Operating junction temperature 

THERMAL RESISTANCE 

From junction to ambient* 

CHARACTERISTICS 

T amb = 25 °c unless otherwise specified 

Reverse current 
VR = 28 V 

V R = 28 V; T amb = 60 °c 

Diode capacitance at f = 1 MHz 
VR = 3 V 

VR = 25 V 

Capacitance ratio at f = 1 MHz 

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

VR 

VRRM 

IF 

Tstg 
T· J 

Rth j-a 

IR 

IR 

Cd 

Cd 

Cd (VR = 3 V) 

Cd(VR=25V) 

ro 

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

July 1986 ~ 

max. 28 v 
max. 30 v 
max. 20 mA 

-55 to+ 100 oc 

max. 85 oc 

430 K/W 

typ. 0, 1 nA 

< 50 nA 

< 500 nA 

26 to 32 pF 

4,3 to 6 pF 

5 to 6,5 

typ. 0,4 n 
< o.6 n 



Silicon planar variable capacitance diode J l 
----

BBY40 

10-2 7Z77991 

I 

1J 

( pF ~pF) I R r---+----+--t-+-+-+-H-t-T am b = 6 0 o C 

(nA) / 

i 
~ :s 

~ 
~ 

~ 
~tS.: 

----· ~ 
-·-··H 
- t-+-1 

-H 

t-+-1 -- -
jl 

10-5 
1 10 

Fig. 2 Typical values Fig. 3 Temperature coefficient of the diode 
capacitance; T amh" 0 to 85 °c. 

60 7277992 

t---------

Cd 

(pF) 

40 

----+----+----+----+--+-i---t--1-+-----~_..,_-+----+---+-+-· t 1---
----+---+----+--+--+-1--+--+-+------h.....,.,.::s..typ--+----+--+-+ 

------1- ----f---+--+-+-+_,_,-+---- +-----+-~_::S__,,l'S..:i.-----t--+--+--+ 
i-----

20 ~ 
1-----------t---+----+-+--+--+-+++------+---+-----+---+--f'\t--t-~ 

l"I.. ·-
r--------+---~e----+---+----e--+~-+-------+----i---+----+---f---+'\.1--+-+---

--+- ~!-------+ --+--+---->--+--+->-+-< 

t---~--+----+-+---+-~+-Hi---~--+------+-----+----+-+-+-H4~-~---------+------+----l---+---+--+-~ 
-t----+-t--1--+--+-+-t--l-----t------+-t---1---+---t--H-l------------j---~l--+-+-+--+--H~ 

i--------1-------1---t-----<f----+---+---lH--t------+---+----+---+-+--+--I-- ---- ----+----<f---<'--+---+--1-+-1 

0 '--~~'----'-~...._.__.__._._._.__~~'----'-~'--'--'-'-.L.L.'--~~'----'-~'--'--'-'-.1...J..1 
10-1 10 

Fig. 4 f = 1 MHz; Tamb = 25 oc. 
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BC807 
BC808 

SILICON PLANAR EPITAXIAL TRANSISTORS 

P-N-P transistors, in a SOT-23 pl9stic envelope for use in driver <1nd output stages of audio amplifiers 
in thick <1nd thin-film hybrid circuits. 

N-P-N complements are 13CS17; R <1ncl 13CS18; R respectively. 

PUICK REfERENCf: PATA 
---------~-- --- ------------------------

Collector-emitter volt<1ge {V13E = 0) 

Collector-emitter volt<1ge (open b<1se) 

Colleqor current (peak value) 

Tot<1I power dissipation up to T Clmb = 35 °c 
Junction temperature 

Transitipn frequency qt f = 3Ei MHz 
-le= 1Q mA; -Vcf: = Ei V 

-VcES 

-VcEO 

-lcM 

Ptot 

Tj 

max. 

max. 

mClX. 

mCjX. 

max. 

fT tvp. 

Mf:CHANICAI.. PATA 

fig. 1 SOT-23. 

Dimensions in mm 

0,150 
~.090 

/!' 

, _____ 3,0 __ ~, 

2.a 
--[1]]-

--10,951 

2,5 
max 

l 

BC807 BC808 

50 30 v 
45 25 v 
----

1000 mA 

310 mW 

150 oc 

100 MHz 

Marking co\'.le 

BC807-16 = 5 A 
-25 = q 13 
-40 = 5 c 

BC808-16 = 5 E 
-25 = 5 F 
40= 5G 

BC807-16R= 5 AR 
-25R = 5 E!R 
-40R = 5 CR 

j--i*lo.1~ I• I~ I 
max 7266908.9 

BC808-16R = 5 ER 
-25R=5FR 
-40R=5GR 

R-types are available on req1..1est. 

3 

'~ 
2 

TOP VIE\41 

(July 19$7 14ll 
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r 
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RATINGS 

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

Collector-emitter voltage (VsE = 0) -VcES 

Collector-emitter voltage (open base) 
-le= 10mA -Vern 

Emitter-base voltage (open collector) -VEBQ 

Collector current (d.c.) -le 

Collector current (peak value) -lcM 

Emitter current (peak value) IEM 

Base current (d.c.) -Is 

Base current (peak value) -lsM 

Total power dissipation at T amb = 35 °c * Ptot 

Storage temperature Tstg 

Junction temperature Tj 

THERMAL CHARACTERISTICS** 

Tj = P ( Rth j-t + Rth t-s + Rth s-al + T amb 

Thermal resistance 

From junction to tab RthH 

From tab to soldering points Rtht-s 

From soldering points to ambient* Rth s-a 

*Mounted on a ceramic substrate of 15 mm x 15 mm x 0,7 mm. 
* * See Thermal characteristics. 

BC807 BC808 

max. 50 30 v 

max. 45 25 v 
max. 5 5 v 

----
max. 500 mA 

max. 1000 mA 

max. 1000 mA 

max. 100 mA 

max. 200 mA 

max. 310 mW 

-65to+150 oc 

max. 150 oc 

50 K/W 

260 K/W 

60 K/W 



J [·---·-· BC807 

BC808 
~~~~~~~~~~~~--~~~~~~~~~~~~~~~~~-

Silicon planar epitaxial transistors 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified 

Collector cut-off current 
IE=O;-Vcs=20V;Tj= 25oc 

IE=O;-Vcs=20V;Tj= 15ooc 

Emitter cut-off current 
lc=O;Vrn=5V 

Base emitter voltage * 
-le= 500 mA; -VeE = 1 V 

Saturation voltage 
-le= 500 mA; -1 8 = 50 mA 

D.e. current gain 
-le= 500 mA; -VeE = 1 V 

-le= 100 mA; -VeE = 1 V; Be807; Be808 

BeB07-16 I 
Be808-16 J 

Be807-25 I 
Be808-25 J 

Be80740 I 
Be808-40 J 

Transition frequency at f = 35 MHz 
-le= 10 mA; -VeE = 5 V 

Collector capacitance at f = 1 MHz 
IE= le=O;-Vcs= 10V 

* -VsE decreases by about 2 mV/K with increasing temperature. 

--leso 

-leso 

-Imo 

--VsE 

--VcEsat 

hFE 

hFE 

hFE 

hFE 

hFE 

fT 

c c 

< 100 nA 

< 5 µA 

< 10 11A 

< 1,2 v 

< 700 mV 

> 40 

100 to 600 

100 to 250 

160 to 400 

250 to 600 

typ. 100 MHz 

typ. 8 pF 
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-le 

(mA)t-+-+-1f-t--+;-+-+-+-+-+-+1IY~f-t---+-Y-+-+-1 
>-+--+-+--+-+--+-+-+-~-+--+--11-+--+--~+_,__._-H 

t--+---+--1f-t---+--+---+--1-+-+- 1--1-+-+-+-+-· t-t---H 
400 1-+-t-1-+-t-+-+-+-+-+-Ht-+-+-1-+-+-r...+·~ 

+-+-+-+-+-+-+-+-+-+-+-tt--+-+-+-t-r-+-i--+~ 

t--+--+-+-+-+-+-+--+-+-+--+-+-+-+--t-t--t-- -

t--+--+-+-+--+--+-+--+--+-+---+-+-+--+-+__,_·+-·-t---1 

2 00 +-+--+-T-t--+-T-t--+-+-11t+-T-t--+-T-t-+-T-t---i 

L 
0 ........ _._ ....... ...._.__~...._ ........ ...._ ....... _,_.__.__._._._~ 
0,25 0,75 -VsE (V) 1,25 

Fig. 2 -VcE = 1 V; Tj = 25 oc. 
Typical values. 

0,5 ~-~~~~-~~T~ 
7;!!62817.1 

-V CE sat C---+-H+ttttt---+--+--+++++++---+-+j 
(V) 

0,4 1---+--+-+-++H+l---+--+-+-+++++l--+-+-++l 

--+·-++-H-H++----+--H-++++H---f~ -

0,3 1---·---+--+++++rtt-----r-r++++-···+--+-.. +H+H 

0,2 i---+--+-+-+++++>--·+--+++++H+--->7-#+-·H-H+H 

0, 1 ,......._,.__,....,..H++H----+--+++++Hi"!Z-+-+-+-H"++H 

o~~~~~~~~~~~-+-+~ 

1 10 100 1000 
-lc!mAI 

Fig. 4 typical values. 
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15 ....,.._,_,.....,....,....,.....,....,....,.....,.....,....,....,...,....,....,,~7Z_sra~os~o 

-le 
(mA) ~--+--+--t-+--+--t-+--+--t-+--+--+-+--+--+-+--+-+-+---i 

1-+-1 -+-+-+-+--+-+-+--+-+-+--tt-+-+--+-+---+-+; 
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Silicon planar epitaxial transistors _J 
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BC807 
BC808 
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l BC817 
___ s_c_a_1a ___ ~ 

SILICON PLANAR EPITAXIAL TRANSISTORS 

N-P-N transistors, in a SOT-23 plastic envelope for use in driver and output stages of audio amplifiers 
in thick and thin-film hybrid circuits. 

P-N-P complements are BC807; Rand BC808; R respectively. 

QUICK REFERENCE DATA 

--------------- ------. -· ------··----

Collector-emitter voltage (VBE = 0) 

Collector-emitter voltage (open base) 

Collector current (peak value) 

Total power dissipation up to T amb = 35 °c 
Junction temperature 

Transition frequency at f = 35 MHz 
le= 10 mA; VcE = 5 V 

VcES 

Vern 
lcM 

Ptot 

Tj 

BC817 

max. 50 

max. 45 

max. 

max. 

max. 

typ. 

MECHANICAL DATA 

Fig. 1 SOT-23. 

Dimensions in mm 

0,150 
~,090 

//' 

, ____ 3,0 ___ _. 

2,8 

-!Ifil--
-J0,95J 

1,4. 
1,2 

Le::=:===::;:::t::::;===;::~-· 
3 

2,5 
mox 

l 
J--l•lo.1 ®I A Is I 

mox 

TOP VIEW 

R-types are available on request. 

See also Soldering recommendations. 

-;- 0,2@ A B 

7266908.9 

BC818 

1000 

310 

150 

200 

30 v 
25 v 

mA 

mW 

oc 

MHz 

Marking code 

BC817-16 = 6 A 
-25= 6 B 
-40=6C 

BC818-16 = 6 E 
-25 = 6 F 
-40=6G 

3 

·~ 
BC817-16R = 6 AR 

-25R=6BR 
-40R = 6 CR 

BC818-16R = 6 ER 
-25R =6 FR 
-40R=6GR 

3 

1~ 
2 
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RATINGS 

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

BC817 

Collector-emitter voltage (VBE = 0) 

Collector-emitter voltage (open base) 
le= 10 mA 

Emitter-base voltage (open collector) 

VcES 

Vern 
VE13Q 

max. 50 

rnax. 45 

max. 5 

BC818 

30 v 

25 v 
5 v ----

Collector current (d.c.) 

Collector current (peak value) 

Emitter current (peak value) 

Base current (d.c.) 

Base current (peak value) 

Total power dissipation up to t amb = 35 °c 

Storage temperature 

Junction temperature 

tHERMAL CHARACtEFtlSTIC~ ** 
Tj = P ( Rth j-t + Rth t-s + Rth s-al ! iarnb 

lherrtu-11 resistance 
From junction to tab 

From tab to soldering points 

From soldering points to ambient* 

le 

lcM 

-IEM 

I (3 

1(3M 

Ptot 

tstg 

tj 

Rth J-t 
Rth t-s 

Rth s-a 

*Mounted on a ceramic substrate of Hi ttlttl x 1o ttlttt x 0,7 ttlltl. 
**See Thermal characteristics. 

M>y 1!11l7 I 

max. 

max. 

max. 

max. 

max. 

rnax. 

max. 

500 

1000 

1000 

100 

200 

310 

-65to+150 

150 

50 

260 

60 

mA 

mA 

rnA 

rnA 

rnA 

rnW 

oc 

oc 

KfW 
K/W 
K/W 



Silicon planar epitaxial transistors 

CHARACTERISTICS 

Ti = 25 oc unless otherwise specified 

Collector cut-off current 
IE=O;Vcs=20V;Tj= 25oc 

IE= O; Vcs = 20 V; Tj = 150 °c 

Emitter cut-off current 
lc=O;Vrn-5V 

Base emitter voltage* 
lc=500mA;VcE= 1 v 

Saturation voltage 
le= 500 mA; Is= 50 mA 

D.C. current gain 
le= 500 mA; VcE = 1 V 

le= 100 mA; VcE = 1 V; BC817; BC818 

BC817·16 I 
BC818-16 I 

BC817-25 
BC818-25 

BC817-40 I 
BC818-40 J 

Transition frequency at f = 35 MHz 
lc=10mA;VcE=5V 

Collector capacitance at f = 1 MHz 
IE=le=O;Vcs=10V 

* VsE decreases by about 2 mV/K with increasing temperature. 
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Fig. 2 VcE = 1 V; Tj = 25 oc. Typical values. 
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Fig. 3 VcE = 5 V; Tj = 25 oc. Typical values. 
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Silicon planar epitaxial transistors 
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BC846 
BC847 
BC848 

SILICON PLANAR EPITAXIAL TRANSISTORS 

General purpose n-p-n transistors in a plastic SOT-23 variant, especially suitable for use in driver stages 
of audio amplifiers in thick and thin-film hybrid circuits. 

QUICK REFERENCE DATA 

Collector-emitter voltage (VsE = 0) 

Collector-emitter voltage (open base) 

Collector current (peak value) 

Total power dissipation up 
to T amb = 60 oc 

Junction temperature 

Small-signal current gain 
le= 2 mA; VcE = 5 V; f = 1 kHz 

Transition frequency 
le = 10 mA; v CE = 5 v 

Noise figure at Rs= 2 kn 
le= 200 µA; VcE = 5 v 
f = 1 kHz; B = 200 Hz 

VcES 

Vern 

lcM 

Ptot 

Tj 

hte 

fT 

F 

BC846 

max. 80 

max. 65 

max. 200 

max. 200 

max. 150 

> 125 
< 500 

typ. 300 

typ. 2 

MECHANICAL DATA 

Fig. 1 SOT-23. 

Dimensions in mm 

0,150 
~.090 

//' 

, ____ 3,0 ___ ., 

2,8 

--~-
- I0,95j 

R-types are available on request 

See also Soldering recommendations. 

7266908.9 

BC847 BC848 

50 30 

45 30 

200 200 

200 200 

150 150 

125 125 
900 900 

300 300 

2 2 

Marking code 

type 

1A 
18 
1E 
1F 
1G 
1J 
1K 
1L 

v 
v 
mA 

mW 

oc 

MHz 

dB 

reverse 

1AR 
1BR 
1ER 
1FR 
1GR 
1JR 
1KR 
1LR 

type: reverse: 

3 3 

·-<> \-<> 
2 
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BC846 
BC847 
BC848 

RATINGS 

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

Collector-base voltage (open emitter) 

Collector-emitter voltage (VB E = 0) 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current (d.c.) 

Collector current (peak value) 

Emitter current (peak value) 

Base current (peak value) 

Total power dissipation* 
up to T amb = 60 oc 

Storage temperature 

Junction temperature 

THERMAL CHARACTERISTICS** 

Tj = P ( Rth j-t + Rth t-s + Rth s-al + T amb 

Thermal resistance 

From junction to tab 

From tab to soldering points 

From soldering points to ambient* 

Vcso 

VcES 

Vern 

VEBO 

le 

lcM 

-IEM 

IBM 

Ptot 

Tstg 

Tj 

Rth j-t 

Rth t-s 

Rth s-a 

max. 

max. 

max. 

max. 

max. 

max. 

max. 

max. 

max. 

max. 

BC846 BC847 

80 50 

80 50 

65 45 

6 6 

100 

200 

200 

200 

200 

-65 to+ 150 

150 

60 

280 

90 

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

BC848 

30 

30 

30 

5 

v 
v 
v 
v 

mA 

mA 

mA 

mA 

mW 

oc 

oc 

K/W 

K/W 

K/W 



Silicon planar epitaxial transistors 

CHARACTERISTICS 

Ti= 25 °c unless otherwise specified 

Collector cut-off current 
IE=O;Vcs=30V 
IE= 0; Vcs = 30 V; Tj = 150 oc 

Base-emitter voltage* 
le= 2mA;VcE=5V 

lc=10mA;VcE=5V 

Saturation voltage** 
le= 10 mA; Is= 0,5 mA 

le= 100 mA; Is= 5 mA 

Collector capacitance at f = 1 MHz 
IE=le=O;Vcs=10V 

Transition frequency at f = 35 MHz 
le= 10 mA; VcE = 5 V 

VBE decreases by about 2 mV/K with increasing temperature. 
** VsEsat decreases by about 1,7 mV/K with increasing temperature. 

lcso 
'cso 

VsE 

VsE 

VcEsat 

VsEsat 

VcEsat 

VsEsat 

Cc 

fT 

< 
< 
typ. 

BC846 
BC847 
BC848 

15 nA 
5 µA 

660 mV 
580 to 700 mV 

< 770 mV 

typ. 90 mV 

< 250 mV 

typ. 700 mV 

typ. 200 mV 

< 600 mV 

typ. 900 mV 

typ. 2,5 pF 

typ. 300 MHz 
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BC846 
BC847 
BC848 

BC846 BC847 BC848 
Small signal current gain at f = 1 kHz 

lc=2mA;VcE=5V hte 
> 125 125 125 
< 500 900 900 

Noise figure at Rs = 2 kn 

le= 200 µA; VcE = 5 V; 
typ. 2 2 2 dB 

f = 1 kHz; B = 200 Hz F < 10 10 10 dB 

BC846A BC846B 
BC847A BC847B BC847C 
BC848A BC848B BC848C 

D.C. current gain 

lc=10µA;VcE=5V hfE typ. 90 150 270 

> 110 200 420 
le= 2 mA; VcE = 5 V hfE typ. 180 290 520 

< 220 450 800 
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Silicon planar epitaxial transistors 

BC846 
BC847 
BC848 

7288086 

3751--~+--+----l-+-++-H-l-~--l--+--!---1-+-++++-~-+---+-+-+-+-Hi-++-~-+~+-11-t-+++H 
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Fig. 3 Typical D.C. current gain for A-selections. VcE = 5 V; Ti= 25 oc. 
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Fig. 4 Typical D.C. current gain for B-selections. VcE = 5 V; Tj = 25 oc. 
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BC846 
BC847 
BC848 

7501--~t--+-+-+-H-t-Hl--~t-+-~-H++!~--,1--+-+-++++++~--+~1--l-+--H-~ 

N 
N 

Q..._~.....__._....__._._.~.__~.....__._..__._ ..................... ~---'"---'-~~1..._._!......_~_.___.__.__~~ 
10-2 10-1 10 le (mA) 

Fig. 5 Typical D.C. current gain for C-selections. VcE = 5 V; Tj = 25 oc. 

Ic/18 =20 
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2001-----+--''-f-++++++-~f--+-+-H-+-1-H 

_y 
ty~ 

1001-----+--''-f-+++++~j.;"""_...,,,.--+----+-~-+++H 
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Fig. 6 Typical values. 
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Silicon planar epitaxial transistors 

104 T 
7Z66482 1 

18 s ~typical behaviour --r-----+-----1 
VcE = 5 V 

(µA)2t-----+----+-----+------t 
1 o3 1-----+----+-----+------1 

le= 100mA_ 

102 ---- ~O mA---1 

0, 1 mA __, 

10-1~ 

10-2 ..__ __ _._ ___ ..__ __ ......_ __ ___. 

-50 0 50 100 150 
Tj (OC) 

BC846 
BC847 
BC848 

Fig. 8 Typical behaviour of base current versus junction temperature. 
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BC846 
BC847 
BC848 

hie 

(kQ) 

1 le (mA) 10 

Fig. 9 Input impedance. 1 = C selections; 2 = B selections; 3 =A selections. 

1Q4r--~~~-.--.-..,.......,-,...~~~-.-~..-~~~~~~~~~~~7Z=6=64~61=.,1• 
typ. values t--"t--t-t--t-t-++---+--i-t--t-+-+-+++---+---1 

Tj=25oe 
f = 1 kHz 

hfei----+--+---+--+-1-+++-1----+--+--+-+--4-1--..+4---1----1 

VeE=lOV 
.J. 

sv 
lOV 

sv 
lOV 

1 { BC847C 
BC848C 

{ 
BC846B 

2 BC847B 
BC848B 

3 f BC846A 

l BC847A 
BC848A 

r io2 .__~_._~_,__.__,_._,__-'-"-'.__~_._~_,_-'--'-'--'-J.-U~~--'-~..L--'--J......1.-'-L-W 

10-2 1 le (mA) 10 

Fig. 10 Small signal current gain. 1=C-;2 = B- and 3 =A-selections. 
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Silicon planar epitaxial transistors 
BC846 
BC847 
BC848 

typ. values f---+-+-+-H-++---+----1-+-1-1-++++---+----l 
f= 1 kHz 

1-- l'"' 

l { BC847C 
BC848C 

hre Tj=25 oc ~ 
4 ,__..-~--+---+- zx--tl-l "'~"N"r---+--t-t-i-T-H-H---t---1 f BC846B 

(10- ) ~ ~ 2 l BC847B 
3~ ~·· BC848B 

~~ {BC846A 
~~ 3 BC847A 

~~t'-.:::~ VcE=SV BC848A 

lO~===t===t==t==t=t=t=ttt==~~~~s;: ......... ~~~a:~====~=t=~=t=~~ i= ~~~ .L 
~~!!!..' 

hoe 
(µA/V) 

Fig. 11 Reverse voltage transfer ratio. 1 = C-; 2 = B- and 3 =A-selections. 

typ. values 

VcE=StolOV t-+-H-++---+---i~t-1-1 
f=lkHz 
Tj=250C 

l { BC847C 
BC848C f---+--r--+-+-t--t-t-1 

{ 
BC846B 

2 BC847B Ji 
BC848B 1----+--+-+-+--+-+-}/*""' 

{ 
BC846A 11'!/._ 

3 BC847A I~ 
BC848A I )' jl 

102 1====:::t==+==+=+:=1=++1::t:====t==t=t::::J:::1;:::i:::i:+:i====t::==1~L~JL.=+=+:ti~ .IL 

10-l 1 le (mA) 10 
Fig. 12 Output admittance. 1 =Cc; 2 = B- and 3 =A-selections. 
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BC846 
BC847 
BC848 

'c 
(mA) 
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Fig. 13 Typical values at VcE = 5 V; Tj = 25 oc. Fig. 14 Typical values. 
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Fig. 15 Typical values transition frequency. 



BC849 
BC850 

SILICON PLANAR EPITAXIAL TRANSISTORS 

N-P-N transistors in a plastic SOT-23 envelope, primarily intended for low-noise input stages in tape 
recorders, hi-fi amplifiers and other audio-frequency equipment in thick and thin-film hybrid circuits. 

QUICK REFERENCE DATA 

BC849 BC850 

VcES max. 30 50 Collector-emitter voltage (VBE = 0) V 

Vern max. 30 45 Collector-emitter voltage (open base) V 

ICM max. 200 200 Collector current (peak value) mA 

Total power dissipation up to T amb = 60 oc 

Junction temperature 

Small-signal current gain 
le= 2 mA; VcE = 5 V; f = 1 kHz 

Transition frequency 
le= 10 mA; VcE = 5 V 

Noise figure at Rs= 2 kr?. 
le= 200 µA; VcE = 5 v 
f=30Hzto15kHz 

f = 1 kHz; B = 200 Hz 

f = 10 Hz to 50 Hz (equivalent noise voltage) 

Ptot 

Tj 

hfe 

fT 

F 

F 

Vn 

MECHANICAL DATA 

Fig. 1 SOT-23. 

Dimensions in mm 
1~-- 3,0 ___ ~, 

2,8 

--[fil--

max. 200 

max. 150 

> 240 

< 900 

typ. 300 

typ. 1,4 

< 4 

typ. 1,2 

< 

200 

150 

240 
900 

300 

1,4 
3 

1 

0, 135 

mW 

oc 

MHz 

dB 
dB 

dB 

µV 

Marking code 

0,150 
--..?.090 

//' 
--- j0,951 r-=lo,2@IA I el 

rt-i--+---t--------1 

BC849B = 2B 
BC849C = 2C 
BC850B = 2F 
BC850C = 2G 

1,4 2,5 
1,2 max 

ic:====:r+=;:===~-· 
3 

1---1•10.1@ I A I BI 
max TOP VIEW 

R-types are available on request 

7266908.9 

BC849BR = 2BR 
BC849CR = 2CR 
BC850BR = 2FR 
BC850CR = 2GR 

3 3 

2~1~ 
2 
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BC849; R 
BC850; R 

RATINGS 

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

BC849 BC850 

Collector-base voltage (open emitter) Vcso max. 30 50 

Collector-emitter voltage (VsE = 0) VcES max. 30 50 

Collector-emitter voltage (open base) Vern max. 30 45 

Emitter-base voltage (open collector) VEBQ max. 5 5 
_____,_, 

Collector current (d.c.) le max. 100 

Collector current (peak value) lcM max. 200 

Emitter current (peak value) -IEM max. 200 

Base current (peak value) lsM max. 200 

Total power dissipation up to T amb = 60 °C** Ptot max. 200 

Storage temperature Tstg -65 to+ 150 

Junction temperature Tj max. 150 

THERMAL CHARACTERISTICS* 

Tj ~ Px (Rth j-t + Rth t-s + Rth s-al + Tamb 

Thermal resistance 

From junction to tab Rth j-t 60 

From tab to soldering points Rth t-s 280 

From soldering points to ambient** Rth s-a 90 

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

v 
v 
v 
v 

mA 

mA 

mA 

mA 

mW 

oc 

oc 

K/W 

K/W 

K/W 



Silicon planar epitaxial transistors 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified 

Collector cut-off current 
IE=O;Vcs=30V 

I E = 0; V CB = 30 V; T j = 1 50 °c 

Base emitter voltage* 
lc=2mA;VcE=5V 

le= 10mA;VcE=5V 

Saturation voltages** 
le= 10 mA; 18 = 0,5 mA 

le= 100 mA; Is= 5 mA 

Collector capacitance at f = 1 MHz 
IE=le=O;Vcs=10V 

Transition frequency at f = 35 MHz 
lc=10mA;VcE=5V 

VsE decreases by about 2 mV/K with increasing temperature. 
VsEsat decreases by about 1.7 mV /K with increasing temperature. 

BC849 
BC850 

lcso < 15 nA 

lcso < 5 µA 

typ. 660 mV 
VsE 580 to 700 mV 

VsE < 770 mV 

typ. 90 mV 
VcEsat < 250 mV 

VsEsat typ. 700 mV 

VcEsat 
typ. 200 mV 
< 600 mV 

VsEsat typ. 900 mV 

Cc typ. 2,5 pF 

fT typ. 300 MHz 
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Silicon planar epitaxial transistors l BC849 
___ sc_a_s_o ___ _ 

750 .---....--.--.-...,...,....,...,."T'T""---..,.-..--.,.......,.-.-,""T"T",_-...,.....---,--.-...,.....,....,...,"'TT'"---.-..-...--r7Z~8~8~08...,..5 

hFE t-----+--+-+--t-1-+-+-++---+-+-+-+-+-1-+++----+--+-+--t-1-+-+-++---+-+-+-+-+-1'4-M 

500t---+--+-+-+-l-+-++t----+-+-+-+-H-+++--+--+--+-t-l-+l+l----+-+-+-+-H~ 

--
Fig. 3 Typical D.C. current gain B selections. VcE = 5 V; Tj = 25 oc. 

750 t-----+--+-+--+-t-+-t-++---+-+-+-+-+-1-+++----+--+-+-H-+-+++---+-+-+-+-HH-H 

250 t----+--+--+--+-t-+-t-++---+-+-+-+-Hr-t++----+--+-+--H-+-+++---+-+-+-+-+-H-H 

o.._ _ _.__.__,_........,'-'-' .......... ---'-................................ ._ _ _.__._.__._....._ ........ __ __,..__..._ ................. ~ 
10-2 10 lc(mAl 

Fig. 4 Typical D.C. current gain C selections. VcE = 5 V; Tj = 25 oc. 
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BC849 J---
BC850 _ 

300 

VcE sat 

(mV) 

200 

100 

o, 

7Z613971 

Ic/I8 =20 
Tj = 25°C 

11 
y 

v 
_y 

v ty~ 

v 

10 Ic(mA) 102 

Fig. 5 Typical values. 

le 
(mA) 

10 

v 

I/ 
I 

I 

7288084 

J. 

1L 
u 
~ 

rJ_ 

7Z61400 

L 

VcEsat V V 
!mV) r-t---r-+-~J,7'~-t---t-rL~~~-t--t-+-t-i 

150t-t-+~JLt-+-+-+-5;0L~-+-+-+--+-+-+--i 
IL lL 

soi£ ...... 

104 

IB s 

(µA) 2 

103 

10 

1 

10-2 

t--t-+-+--t-+-1--+--1 typical values t
I c/ Is= 20 

Fig. 6 Typical values; le/lg= 20. 
7266482.1 

typical behavio~ 
VcE=5V 

,I, 
Ic=IOOmA-

:-- -~OmA-

""" 2mA-

"' ----..... 0, 1 mA-----i 

L'S: 0,~l mA--i -"'"-

10-1 
500 600 700 800 900 -50 0 50 100 150 

VsE (mV) Tj (°C) 

Fig. 7 Typical values VsE· VcE = 5 V; Tj = 25 oc. Fig. 8 Typical values. 
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Silicon planar epitaxial transistors BC849 
BC850 

1------+--+---+---+--+---t-+-l-+---+-----+---+--+--+-+-+-++------~1----+-~--+-~~., 

1-------+---+---+---+---+--4-l-4-+------t-----+---+--+-t--1--++1-------t--- typ-cvalues 
r----------;-----i---r---r-·-r--t-H-t----+----+---+---t--+---t-+-+-+-------+--

F 1-----+----1----'--+-+--+-H-+----+---- --+---+--+---+---l--+- -------t------t le =0, 2 mA 
r-----+--+----+---+--+---t-H-+---+----+---+--+-+--+-+-+-+-------+--- VcE=SV 

(dB) 1------+--+-----+---+--+---t-+-J--1-----------+------<-+----+--+-+-+--+-+-----1-------< t --------+--- Rs= 2 k Q 
t------t--- -- --- ----+--+--t--H ~ - ----+----,--; B = 200 Hz 

4 c::_-_-----, ----t---t-- -t--t~ - --•--+--+-!--+-+----+----< TJ· =25 °c 
,---+----+---+---+-41-+--t-+-I-----+--+--+--· ----+--+--+-+--+---~ 
>------+--- 1-- -t-t--r-t----+---+-1-+---+-++++---+---+~~~ro-H 

t--------+------t-~-+--+--t-+-+-+-----t----+-----+---+-~1--+---t-Hf---------t----+----+-__,--t-+--+--+--i 

2t-----+--+---+--+-~-Hf+----+--+___.--+-+-+-+-+-+------+---l---+-t---+--+-41-H 

......::--

BC849 -+-+-+-+-1--H 

1------+---+---+--+-~-Hf+----+---+___.--+-+-+-+-+-+-----JBC850-+-+-+--+--t--H 
_J_ 

t---+--+-----+--+---+--<-+-<.-+-----t-----+----l--+-+--+--+-+-+------+--------<-t---t----t---1-t--t-H 
Q'--~--'~-'--'---'-......_._,__,....._~~..____.___.__.._._ ......... ~~~-'----' 

10-l 10 f (kHz) 

400 

fT 
(MHzl 

200 

_,...-

0 
10-1 

VcE = SV 
Ti =25°C 
f=35MHz 

H 
L,...--1'"" 

Fig. 9. 

t~ 
v 
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i..Y 

Fig. 10. 

7Z68047 

lL:: ~ 
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~ ~ 
V1 

~ 
I' 

10 Ic!mAl 10 2 
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BC849 
BC850 

Fig. 1 'I Curves of constant noise fi;1ure tor 8C849. 

~--+~1M-+,~-1++t---+-+-++·+++++-c-+-+__,__,i-++ttt 
N ,, 

~ "0--~+--<l-+-++t-H+-~-t-+-t-+++t-H 
~ ~~ ~ 

,j> 
'-·-<--+4-+Hw+--~>--<-++-H-H't---t--t--+t+t-i~~""'~>'X~:"SJ·+-4--+++<>----+·-<-+-+._....,1+--+-+--+-<-++1+1 

~s 

10 104 R5 ( k.n) 10 5 

Fig. 12 Curves of constant noise figure for BC849. 



Silicon planar epitaxial transistors BC849 
BC850 

102 ~~~!Jl~~~!l~l!~~~E!~~~~E!~~~"!!"~~~~'~zs~"J's~AI 
Ic 

(mA) 
r---t--+--H-+++++ 

t 
JI 

' 10-l 
_\ \ 

~ 
10-2 " ~ 10-l 

102 

Ic 
(mA) 

10 

'L 

v """ 'I 

l 

~ 

~ ]\\. 

' I\ 
Iii. 

10 102 

~ 
1'1'1 

103 

~L 11 J.. J. 
typical values 
VcE=0,5 to lOV 

[_El kH-z:) 
B= 200Hz 
Ti= 25 oc 

104 105 

Fig. 13 Curves of constant noise figure for BC850. 
Rs (kQ) 

TI.IOI _L J.. 
typical values 
VcE =0,5 to lOV 

~101<1:~ 
B=200Hz 
Tj = 25 °c 

10-2 .___.__._ ................. ..._....._ .......... _..... .......... ~..._ ................ ~~ ......... ~~~~~~~~~~~~ 

10-1 10 102 103 104 105 

Rs (kQ~ 
Fig. 14 Curves of constant noise figure for BC850. 
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BC849 J 
BC850 . 

l02~:;:;--:;;i-;;:::;;-J==i:::P~~+:====i=:=+::::::+=+::::i:::i:+:i::i::====+==+==i::::+=7~Z6+74160~A 
typ. values f--+-+-~+~~l-"Rl~--+-+--+--+-f--t-++-t----+--+---+-+-+-+-+-H 
Tj=25 °c ~ ~~ 
f=lkHz ~ ~ 

I~ 

1 .__~_..~_.._........__..__.__._......~~~...___..__.__.._._.._.__._._~~~--''--"'--'-'-................... 

10-2 10-l Ic (mA) 10 

Fig. 15 Typical values. 1 = C selections; 2 = B selections. 

104 r-~~--,--.,.--r--r--T-r-r"T"""~-,-.-,...-..,.-,--,-T""T"".,...,....-~..,..---,-,---,~7Z+67~45~9"r-,A 
typ. valuest--+-+-+-+-1-t-t---+--+--+--+-l-++++------+--+--+--+-+--+-+-H 

hfe 

Tj=25 °c 
f = 1 kHz t---+-+-+-+-i-+-+---+---+--+--+-<-++-++-----+--+---+---+--+--t-t-+-

r-----+--+---+--+-+--+-++-+---+---+--+-+-+-+-+-++VcE=lOV-+---1---+-+-+-++-< 

r-----+--+---+ 2~ 

sv 
lOV 

SV-t---+--+--+-t-+-H 

102 '--~--'--'--'--'-................... -'----'----'---'L-.J.-J.....J.....J...J...1..-~.....__,__...__....__.._.._J...J....I 
10-2 Ic (mA) 10 

Fig. 16 Typical values. 1 = C selections; 2 = B selections. 
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Silicon planar epitaxial transistors BC849 
BC850 

typ. values r--+-+----+-+-.-.l,~- _ ---+---+--+-+-+--+--1-+-1----+-+--+-+-+--+-+-+-1 f= 1 kHz rt-· 
1----t-l~+-

Tj = 25 °c ~ __ -+--+-t-+--t--+------+---·-+-·-+-+-+-t-1--H 

hre 
(10-4) >----+-----+-

2~~-- - ·-t- ---+-+-H-

~~VcE=5V 
10~=-=-=..t=-=-.::t-=-.-t::t .. ~-i=tt:t:===~~~~~~~~~~~~:tt:===+=+=t::t=:l::::t:::t:1=1 

t-----+--+--+--+- -t-t-+++----+--t-~""""'~rl---l'~m:t-+t---+-+--t-+--1~+-H 

1 L..-~--l.~--'--'-...-1-~_....._.__~~...._ ......... __. ........ __._ ................. ~~-'-----'~ ................................... 

10-2 

hoe 
(µA/V) 

re (mA) 

Fig. 17 Typical values. 1 = C selections; 2 = B selections. 

typ. values 
VcE =5 to lOV 
f = 1 kHz 
Tj =25 °c 

10 

i---1---+--1--+--+-+--+-++-----+---+--+--+-+-++-1-+--.Z~ L.LJ 

10-l 1 le (mA) 

Fig. 18 Typical values. 1 = C selections; 2 = B selections. 

( M•V 1987 181 



BC849 
BC850 
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7Z61398 

1 0 >--+--+--t--+--+--<i--+--+--< I E = I e = 0 t--t--i 
f = 1MHz 

>--+--+--+--+--+--<>--+-+--< T j = 2 5 ° C t--t--i 
Cc t-t-+-+--+-+-1c-+-t--t-......--....... -t----+--l 

(pf) t-t--+-+--+-+-1c-+-t--+-+--l---+--+--+--l 

~f' typ 
2.5 1-t-+-t--T""'"""='H-t--t-+-t-t-+-t---l 

~ 

o._._.__.__._.._ ........... _.__.__,__...__._._.....__. 
o 10 20 Yes (VJ 30 

Fig. 19 Typical values. 



BC856 
BC857 
BC858 

SILICON PLANAR EPITAXIAL TRANSISTORS 

P-N-P transistors, in a SOT-23 plastic envelope for use in driver and output stages of audio amplifiers 
in thick and thin-film circuits. 

QUICK REFERENCE DATA 

Collector-emitter voltage(+ VBE = 1 V) 

Collector-emitter voltage (open base) 

Collector current (peak value) 

Total power dissipation 
up to Tamb = 60 °c 

Junction temperature 

Small-signal current gain 
-le= 2 mA; -VeE = 5 V; f = 1 kHz 

Transition frequency at f = 35 MHz 
-le= 10mA;-VeE=5V 

Noise figure at Rs = 2 kn 
-le= 200 µA; -VeE = 5 v 
f = 1 kHz; B = 200 Hz 

-VeEX 

-Vern 

-lcM 

hfe 

F 

Dimensions in mm MECHANICAL DATA 

Fig. 1 SOT-23. , ____ 3,0 -----l~I 

0,150 
~,090 

2,8 

--[ID---

BC856 1 BC857 -1 BC858 ------·-- -------~- --

max. 80 50 30 V 

max. 65 45 30 V 

max. 200 mA 

max. 

max. 

typ. 

< 

200 

150 

75 to 900 

150 

10 

mW 

oc 

MHz 

dB 

Marking code 

BC856A = 3A 
B = 3B 

BC857A = 3E 
B = 3F 

//' r-:lo,2@1 A I BI c = 3G 

.---+-,--1---1----+

1 
3 

BC858~: ;~ 

~+====+=====t=:'.:::?1-----r ~ C = 3L 

2,5 2 -~ BC856AR = 3AR 
max BR= 3BR l 1 BC857 AR= 3ER 

BR = 3FR 
3 3 CR=3GR 

!-I +-'I--. ----------' ~ BC858AR = 3J R 

048 o_ ..-1-$-lo.1@1Alsl 1 BC=3KR 
' -0,1 · · · · · CR = 3LR 

7 266908.9 

TOP VIEW 

R-types are available on request 

See also Soldering recommendations. 
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BCBLJ BC857 
BC858 

RATINGS 

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

BC856 

Collector-base voltage (open emitter) -Vcso max. 

Collector-emitter voltage(+ VsE = 1 V) -VcEX max. 

Collector-emitter voltage (open base) -Varn max. 

Emitter-base voltage (open collector) --VEBO max. 

Collector current (d.c.) -le max. 

Collector current (peak value) -lcM max. 

Emitter current (peak value) IEM max. 

Base current (peak value) -lsM max. 

Total power dissipation** 
up to Tamb = 60 oc Ptot max. 

Storage temperature Tstg 

Junction temperature Tj max. 

THERMAL CHARACTERISTICS* 

Tj = Px ( Rth j-t + Rth t-s + Rth s-al + T amb 

Thermal resistance 

From junction to tab Rth i·t 
From tab to soldering points Rth t·S 
From soldering points to ambient** Rth s-a 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified 

Collector cut-off current 
IE= 0; -Vcs = 30 V; Tj 25 °c -·lcBo 

typ. 

< 
Tj = 150 oc -lcso < 

Base-emitter voltage" 

-lc=2mA;-VcE=5V --VsE typ. 

-le= 10 rnA; -VcE 5V -VsE < 

"-VsE decreases by about 2 mV /K with increasing temperature. 
* See Thermal characteristics. 

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

M•Y 19871 

80 

80 

65 

5 

BC857 

50 

50 

45 

5 

100 

200 

200 

200 

200 

-65to+150 

150 

60 

280 

90 

1 
15 

4 

650 
600 to 750 

820 

BC858 

30 v 
30 v 
30 v 

5 v 

mA 

mA 

mA 

mA 

mW 

oc 

oc 

K/W 

K/W 

K/W 

nA 
nA 

µA 

mV 
mV 

mV 



Silicon planar epitaxial transistors 

Saturation voltages* 

-le= 10 mA; -1 8 = 0,5 mA --VcEsat 

-VsEsat 

-le= 100 mA; -Is= 5 mA -VcEsat 

-VsEsat 

Knee voltage 

-le= 10 mA; -Is= value for which 
-le= 11mAat-VcE=1 V -VcEK 

Collector capacitance a.t f = 1 MHz 
IE= le= O; -Vcs = 10 v Cc 

Transition frequency at f = 35 MHz 
-le= 10 mA; -VcE = 5 V f1 

Smal I-signal current gain at f = 1 kHz 
-le= 2 mA; -VcE = 5 V hfe 

Noise figure at Rs= 2 kD 
-le= 200 µA; -VcE = 5 v 
f = 1 kHz; B = 200 Hz F 

D.C. current gain 
-le= 2 mA; -VcE = 5 V BC856/857 hFE 

BC858 hFE 

BC856A/857 A/858A hFE 

BC856B/857B/858B hFE 

BC857C/858C hFE 

* -VsEsat decreases by about 1) mV /Kwith increasing temperature. 

typ. 

< 
typ. 

typ. 
< 
typ. 

typ. 
/ 

' 

typ. 

typ. 

typ. 

< 

BC856 
BC857 
BC858 

75 mV 
300 mV 

700 mV 

250 mV 
650 mV 

850 mV 

250 mV 
600 mV 

4,5 pF 

150 MHz 

75 to 900 

2 dB 
10 dB 

75 to 475 
75 to 800 

125 to 250 

220 to 475 

420 to 800 

------·~··---.-~ .. -__________ ......_. __ -'----~'----! (M•Y 1987 185 
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BC856 
BC857 
BC858 

150 

-le 
(mA) 

100 

50 

0 

7288081 

'11 

typ. behaviour - VcE = 5 V 

- I B t--1r-t----t---t-=-'f"'"'t'-o;l;L""=t-~-t- - I c = 50 mA -
(µAl r-,.. 

102~mm~m~ E3 10mA != 
r 

0 500 -VsE ( mV) 1000 

Fig. 3 Typical values. -VcE = 5 V; Tj = 25 oc. 

0 100 T- (oC) 200 
J 

Fig. 4 Typical values. 

base current versus collector current 

-Ic 
(mA) 

10 

typ. values 
-VcE= 5 V 
Tj = 25 °C 

10-2 
10-2 

~ 

.L. 
lZl 

L_ .LJ 
IL: v 
v 

10-1 

I-z v 

8-selec_;ion v,11 
1. 

rL'T 
lZ 

v~ '!\A-selection 

IZ J:Z 

.L. 

10 

Fig. 5. 

7Z66472 .2 

_L 
,,a 
_L 

LL 
IL 

102 103 -I9(µA) 104 



Silicon planar epitaxial transistors 

BC856 
BC857 
BC858 

t----+----t---t--+-+-+++t---+--+-+-+--1-+-+-H------+- -+-++- -
t--------t------t----t-++-+++t----+--+-+-+-+-+m---- --- -t----t--t--- -

200t-----t--+-+-++++f-+---+--+-+--+--!-+-+++---+-1-----1-l--+-+-l-++----+-+---l-l----+-+---l-l-I 

1-+-" --+--++-+-+++"'-i--=""""4........._;;;:-+-+-H-+-+-H 
1---+-+-+-Ht-+i+f--~-,.J,,.._....,Cl--+--+-t-+1f--W------+t--:_:+ft+++++------+-+-'-,.._f"oool.1'++++-l 

,..... -- -t--•--+--+4---<-+-----+-->--_,_____.___,_+-'!"l...__. 

1-----t---+-+-++-l-++-f--+---+-+---l-+++++----+---+-- t-+--1--+++---+---l--+--+--+--1-+-H 
0 --'-- -"'~-'--'-'U----'--'---'--'-_._....._._. 

10-2 10 -lcfmA) 

Fig. 6 Typical values D.C. current gain A-selections. -VcE = 5 V; Tj = 25 °c. 

t----+----t--+--+-+-++-Ht---+--+-+-+-+-+-+-H----1--- ---+- __ .__.__,__._._,___ __ ____,_ _ _.___,_____.___,_....._._. 
t------+----+-+-+++++t----+--+-+-+-+-+m--- --1--- t- - ---+-4f-Hf->-+---t----+--+--+--+--1-1--+-< 

----- --t-+-- -+-...,f--1-----1--1---1--+~f+-+-l 

t------+----+-+-++++t-1t----+--+-+-+-+-+m--- t--- t--t-+t ----. - -1----+--+-+---+--1---1--+-H 
t----+---+--+--+-+-++-t-1t---+--+-+-+-+-+-+-H--+--+--+-~·-+ 

400 t-----t--+-+--+-1-H-t+------t--+-+-+-+-r+++---+--+-+-+-~+-lf--l+---!---l---l----l-+-1--+-+--1 

t----+---+-+-+-+++-Ht---+--+--+-+-+-+-+-H--+---+---+--++ ' - --H----+----t---t--+-4-1--+-+-< 

--- - ,....... 

10-1 10 -le (mA) 

Fig. 7 Typical values D.C. current gain B-selections. -VcE =• 5 V; Tj = 25 °c. 
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BG856 
BC857 
BC858 

typ values 
-le 
-=20 
-19 

-VBEsat 1> Tj=25°e 1--+-~f-l-+++---f---+--t--+-+-+-+-++---+---+--J....-1---1V_....~-1-1 
-V eEsat ----+-(mV) I 

VBEsat 

t----- -------+.--!--!--1--+4 

---- --·-+-----·-+---+--+-+--+--i-+-+ 

~----+ ---- ---t-+-1-+-+++----+---~-+--l-+-+-++-+----+---!-+--!-!-+-+-H 
-- ----+---~j - --+-+-+--+-+--

-V eEsat 

0 ~--.._____._..___..___._.__~..___ __ .._____.._.._...__._._......._.._ __ ...___....._..._...__._._ ........... 
10-1 10 

-le (mAl 

Fig. 8 Typical values base-emitter and collector-emitter saturation voltage. 

15 ~-.-,......,.-.-........ -.-........ -.-........ ~ ........ 1z~s~o1~3s~ 

I 
t-t--+-+-+-+-+--+-+-+--+-+-+--+-<f =1 MHz 1-+

Cc f-+-+-+-+-+-+-+-+-+-+-+--1-t-1 Tj =25°C 1-+-

300 7Z60133 

typical behaviour of the transition 
frequency versus collect.or current 

tt t 
(pF) o-t--+-+-+-+-+-+-+-+-+-+-+--+-+-+-+-+-+-+-< 

fr 
(MHz) -VcE=SV H-1 

188 

1Qit-+-+-+-+-+-+-+-+-+-+-+-+-+-+-l-l--+-l-I-~ 

F;;;J 
5 1-+-t-f-++:l~:!-~yp-+-+-+-+-+-+-+-+-+-I 

5 -Vee (VJ 

Fig. 9 Typical values . 

.. Moy 1987 l 
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100 

0 
0 

Tj=25°C H-1 
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I/ """"-I 

1::21 

' 

so -IclmAl 100 

Fig. 10 Typical values. f = 35 MHz. 



Silicon planar epitaxial transistors 

Fig. 11. 

-Ic (mA) 

typ. values 
-VcE = 5 V 
f = 1 kHz 
1j = 25 °c 

1-::' I I 
1---f--+--iH-,""1"'!-++ B-selection H 

10 

iZ 300t---~Y71-21'~++-++H----+---l---1-1--1-1-l-+-I 

7 
A-selection 

2001---+-+--b!'"F-t++t--+-l-+--l--il-++~ y 

-Ic (mA) 10 

BC856 
BC857 
BC858 

10-1~~~~§tt§§!~~tYj~7Z~66~4~70Fl2 t::: typ. values 
VcE -5 V 

f = 1 kHz 
lj = 25 °C 

----r-- - -++++++-----1-+-+--+-H-+-H 

A-selecti~~ 

-Ic (mA) 

Fig. 12. 

103 7Z66471 z 
,____,____,__._.__,_,,__...,.... _ __, typ. values 

-VcE = 5 V 
f = 1 kHz 

10 

hoe lj = 25 °C 
(µA IV) 1---t--+-f-++-H-H---+--"r-...,......,.....-.""TT"I 

I--- B-selectio~+!."7"-A----,/IJL"'---1---+--l-l-l-l-l-I 

~ i;;;{-selection 

-Ic (mA) 10 
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SIL!COl\I PLf\1l·JAR EPI I l\XIAL I f1ANSISI 

BC859 
BC860 

P·l\l·P transistors in a plastic Slll ·2'.·' Prive\r)fJP, prirn1wily 1wrndr•d For lnw noise input stc1ges tape 

recorders, hi·fi amplifiers and 01fw1 i1c•dio freq'.'F•11c:v r'ql!i! m":1i i11 lh1d. and thin·filrn hybrid circuits. 

QUICK REFEREl\JCF DATA 

Collector-emitter voltcige (+ Vgr:: IV} 

Collector·ernitter volta!Je (open basel 

Collector current (peak valt1u) 

Total power dissipatim; up tu ·r mnb 

Junction ternperatu re ! j 

Small-signal current gain 
·-lc=2rnA;-Vcr==5V;f I kHz 

Transition frequency 
-le= 10 rnA; 

Noise figure at R5 =· 2 
-le= 200 ~1A; 
f=30Hzto15kHz 

f = 1 kHz; B = 200 

MECMAN ICAL Di:\Tt\ 

Fig. 1 SOT-23. 

max 

v 

R-types are available on request 

See also Soldering recommendations. 

ir 

F 

TO!~ VIEW 

3 
I 

1-«,) 

BC860 

50 

45 

200 

200 

150 

'125 
900 

3 

4 

v 
v 
rn/\ 

rn\!V 

DC 

MHz 

dB 
dB 

dB 

Mmldng code 

BC859,1\ = 4/.1. 
B = 48 
C =0 4C 

0 ' 4E 
B = 4F 
C 4G 

4/.1.R 
4BR 

CR == 4CR 
Lnnu.Hn = 4ER 

BR = 4FR 
= 4GR 
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BC859 J 
BC860 _ 

RATINGS 

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

--- BC859 BC860 

Collector-base voltage (open emitter) -Vcso max. 30 50 v 
Collector-emitter voltage(+ VsE = 1 V) -VcEX max. 30 50 v 
Collector-emitter voltage (open base) --Vern max. 30 45 v 
Emitter-base voltage (open collector) --Vcso max. 5 5 v 

~~ 

Collector current (d.c.) -le max. 100 mA 

Collector current (peak value) -lcM max. 200 mA 

Emitter current (peak value) IEM max. 200 mA 

Base current (peak value) -lsM max. 200 mA 

Total power dissipation up to Tamb = 60 °C** Ptot max. 200 mW 

Storage temperature Tstg -65 to+ 150 oc 

Junction temperature Tj max. 150 oc 

THERMAL CHARACTERISTICS* 

Tj = Px ( Rth j-t + Rth t-s + Rth s-al + T amb 

Thermal resistance 

From junction to tab Rth j-t 60 K/W 

From tab to soldering points Rth t-s 280 K/W 

From soldering points to ambient** Rth s-a 90 K/W 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified 

Collector cut-off current 

IE= O;-Vcs = 30 V; Tj = 25 °c -lcso 
typ. nA 
< 15 nA 

Tj = 150 oc -lcso < 4 µA 

Base-emitter voltage"' 

-le= 2 mA; -VcE = 5 v -VsE 
typ. 650 mV 

600 to 750 mV 
-le= 10 mA; -VcE = 5 V -VsE < 820 mV 

* See Thermal characteristics. 
** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
"' -VsE decreases by about 2 mV/K with increasing temperature. 
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Silicon planar epitaxial transistors l BC859 
BC860 

Saturation voltages* 

-le= 10 mA; -Is= 0,5 mA -VcEsat 
typ. 75 mV 
< 300 mV 

-VsEsat typ. 700 mV 

-le= 100 mA; -1 8 = 5 mA -VcEsat 
typ. 250 mV 
< 650 mV 

-VsEsat typ. 850 mV 

Collector capacitance at f = 1 MHz 

IE= le=O;-Ves= 10V Cc typ. 4,5 pF 

Transition frequency at f = 35 MHz 

-le= 10 mA; -VcE = 5 V fT typ. 150 MHz 

Small-signal current gain at f = 1 kHz 

-le= 2 mA; -VeE = 5 V hte 125to900 

Noise figure at Rs = 2 k.11 

-le= 200 µA; -VcE = 5 v BC859 BC860 

f = 30 Hz to 15 kHz F 
typ. 1,2 1 dB 
< 4 3 dB 

f = 1 kHz; B = 200 Hz F 
typ. 1 1 dB 
< 4 4 dB 

Equivalent noise voltage at Rs = 2 k.11 

-le= 200 µA; -VcE = 5 v 
f = 10 Hz to 50 Hz; T amb = 25 °c Vn < 0, 11 µV 

D.C. current gain 

-le= 2 mA; -VeE = 5 V; total range hFE 125 to 800 
A selections hFE 125 to 250 
B selections hFE 220 to 475 
C selections hFE 420 to 800 

* -VsEsat decreases by about 1,7 mV/K with increasing temperature. 
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Fig. 3 Typical values. -VcE = 5 V; Tj = 25 oc. Fig. 4 Typical values. 
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Silicon planar epitaxial transistors l BC859 
__ sc_a_s_o ___ _ 
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Fig. 6 Typical values. D.C. current gain A-selectiqns. -VcE = 5 V; Tj = 25 °c. 
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Fig. 7 Typical values. D.C. current gain B-selections. -VcE = 5 V; Tj = 25 oc. 
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BC859 J 
BC860 _ 

-VsEsat 

-VeEsat 
(mV) 

typ values 
-le 
-=20 
-Is 

Tj = 2 5 °e f----1 -

I 
VBEsat 
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Fig. 8 Typical values base-emitter and collector-emitter saturation voltage. 
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Fig. 9 Typical values. 
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typical behaviour of the transition 
frequency versus collector current 
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Silicon planar epitaxial transistors 
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Fig. 13 Typical values. 
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Fig. 14 Typical values. 

( M'V 1987 

10 

197 



198 

BC859; R 
BC860; R 
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Fig. 15 Curves of constant noise figure at f = 1 kHz. 
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Fig. 16 Curves of constant noise figure at f = 10 kHz. 
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Silicon planar epitaxial transistors 
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l BC868 

SILICON PLANAR EPITAXIAL TRANSISTOR 

N-P-N transistor in a microminiature plastic envelope intended for low-voltage, high-current l.f. 
applications. BC868/BC869 is the matched complementary pair suitable for class-B audio output 
stages up to 3 W. 

QUICK REFERENCE DATA 

Collector-emitter voltage (VsE = 0) 

Collector-emitter voltage (open base) 

Collector current (peak value) 

Total power dissipation up to Tamb = 25 °c 

Junction temperature 

D.C. current gain 
le= 500 mA; VcE = 1 V 

Transition frequency at f = 35 MHz 
le= 10 mA;VcE =5 V 

MECHANICAL DATA 

Fig. 1 SOT-89. 

Dimensions in mm 

I- 1,6 ..... 
1,4 '_~:~-.~~ 1,4 +---+----+ 

.-------! -1 1 

..... 11.-
0,44 
0,37 

0,8 
min ' 1 3 +-11 ... I !._o,53 I· 

,_1$"1-0-.13....,@=-rl-s@=M_,,t-- I' -~.~~;2xl 0'40 , 

-!Ifil-1 I 
-!1QJ--

BOTTOM VIEW 

See also Soldering recommendations. 

2•6 4 25 
2'4 3'75 
~ ' 

2 - j 
7Z69230.6 

VcES max. 25 v 
Vern max. 20 v 
lcM max. 2 A 

Ptot max. lW 

Tj max. 150 °c 

hFE 85 to 375 

fT typ. 60 MHz 

Mark 

CAC 

3 

'-© 
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BC868 J 
RATINGS 

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

Collector-emitter voltage (Vee = 01 V CES 

Collector-emitter voltage (open base) VcEO 

Emitter-base voltage (open collector) 

Collector current (d.c.) 

Collector current (peak value) 

Base current (d.c.) 

Base current (peak value) 

Total power dissipation up to Tamb = 25 °C* 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

From junction to ambient in free air* 

From junction to tab 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off current 
le= O; Vee= 25 v 
IE= O;Vce = 25V;Tj=15ooc 

Emitter cut-off current 
le= 0; VEB = 5 V 

Base-emitter voltage 
lc=5mA;Vce= 1ov 

le= 1 A; Vee = 1 v 
Collector-emitter saturation voltage 

le= 1 A; 19 = 100 mA 

D.C. current gain 
lc=5mA;Vce=1ov 

le= 500 mA; Vee = 1 V 

le= 1 A; VcE = 1 v 
Collector capacitance at f = 450 kHz 

IE=le=O;Vce=5V 

Transition frequency at f = 35 MHz 
le= 10 mA; VcE = 5 V 

Veeo 

'c 
lcM 

le 

IBM 

Ptot 

Tstg 

Tj 

Rth j-a 

Rth j-t 

'cso 

'cso 

IEBO 

Vee 

Vee 

Vcesat 

hFE 

hFE 

hFE 

Cc 

fT 

* Mounted on a ceramic substrate, area = 2,5 cm 2 ; thickness= 0,7 mm. 

Moy 1987 J 

max. 25 v 
max. 20 v 
max. 5 v 
max. 1 A 

max. 2 A 

max. 100 mA 

max. 200 mA 

max. 1W 

-65 to + 1 50 oc 

max. 

< 
< 

< 

typ. 

< 

< 

> 

150 °c 

125 K/W 

10 K/W 

10 µA 

1 mA 

10 µA 

0,62 v 

1 v 

0,5 v 

50 

85 to 375 

> 60 

typ. 27 pF 

typ. 60 MHz 



Silicon planar epitaxial transistor 
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Fig. 2 Pulse power rating chart. 
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7Z72781A. 
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102 103 tp (s) 104 

VcE = 1 V 
TJ = 25 °C 
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Fig. 3 D.C. current gain. 
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____ sc_s_6_s __ J 
VeE = 5 V 

1-----+--+----+----+--+--+--+-1--·----+-·---r----+--+---+--+-f-+--<>----+----< f =35MHz 
l----·+--1---+--+-+-t- r-------+---··r--+--+--+-+--+-++----r--; 

f T 1-----+-·-+--i--+-·+-jl-+-t-+-··------t-·-·--+--+-+ r--+-+-1->-------+-- TJ = 25 °C 

(MHz)1----+--1---+-+-+-+-+-H----+--+--+-+-+-t-1~---t---1-+-+-+-+-+-l~ 

2001----+--t--+-+-+-+-+-H----t---+--+-+-t--t-1~---t---l-+-+-+-+-+-i, 

le 
(mA) 

-+-+-+-+-+-+-H----+--+-+-+-+-+-+-H 
i-----+--+--+--+--+-+->-+-1k2".':-""'L ___ -+----+-- --+-+-1-+++----+---+-t--t--j-+--t-t, 

l----+--+-,,,....-+-....-....1"...-1~-HH-l---·-+-·---i--·-i---i--+-+-+-1->----·--l ---t--+-+-+-1-11-t-t 
1----+-_...,--:::7"'"'+-+-++-"H-l--·---t---t-·-t·--+-+-+-+·++-----+---+--+-+-+-+-+-+-1 
~i--===---t"""""-+-+-+-t-t-+-~-·---- ·-·-+--r--+-+-+-1-t-+-----+---+--+--+-+-+-f-+-l 

le (mA) 103 

Fig. 4 Typical values transition frequency as a function of collector current. 

l.L 

l--+-4-++H+H~l-+·+-A~++H--4-+-++!-~---+-l-l-1-1-++l+--+--+-+4+++++-~~-t-r+++H 
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Fig. 5 Typical values collector current as a function of maximum base current. 
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Silicon planar epitaxial transistor l __ -_-_s_c_a_a_a __ _ 

1Q3r=+=i=:r::+=i:::i:::1r::+:--~-°:'.T'.-+t-'::T.~·~+t-::r~7-Z7_27_7B_.11 
1---+--+-+--+-+-+-- t-·-+---t--+-t+t-t--1 V c E = 1 V 
~t-:t--+=- -+1--+----+-+-+-1--+-t--1 TJ = 25 °C 

le l_ 
( m A) l----+-+--+-+-r+-+-1--11--t-t-+--+---+-··+--+--+-+-1 

l-+-t-+---l-t----+----1---+tt--+---t-t-+-1-+-+-t+-t-rt 
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Fig. 6 Typical values collector current as a function of base-emitter voltage. 
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l BC869 

SILICON PLANAR EPITAXIAL TRANSISTOR 

P-N-P transistor in a plastic microminiature envelope, intended for low-voltage, high-current l.f. 
applications. 1BC868/BC869 is the matched complementary pair suitable for class-B audio output 
stages up to 3 W. 

QUICK REFERENCE DATA 

Collector-emitter voltage (VsE = 0) 

Collector-emitter voltage (open base) 

Collector current (peak value) 

Total power dissipation up to T amb = 25 °c 

Junction temperature 

D.C. current gain 
-le= 500 mA;-VcE = 1 V 

Transition frequency at f = 35 MHz 
-le= 10 mA; -VcE = 5 V 

MECHANICAL DATA 

Fig. 1 SOT-89. 

Dimensions in mm 

I_ 1,6 .... 
1,4 

....I I __ 
0,44 
0,37 

0,8 
min 

4,6 
4,4 

1
-1,8._.... 

1,4 

' 1 3 +-11 .... I 1-o,53 .
1 l~~~l-o,1-3~@-l~s-@~f-- 1' .-g'.~~(2xl 0'40 , 

-MJ-1 I 
-11QJ-

BOTTOM VIEW 

See also Soldering recommendations. 

2 

4,25 
3,75 

j 
7Z69230.6 

-VcES 

-Vern 

-lcM 

Ptot 
T· J 

hfE 

fT 

max. 25 v 
max. 20 v 
max. 2 A 

max. 1 w 
max. 150 °c 

85 to 375 

typ. 60 MHz 

Mark 

CEC 

3 

2-EQ 
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BC869 J 
RATINGS 

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

Collector-emitter voltage (VsE = 0) -V CES 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current (d.c.) 

Collector current (peak value) 

Base current (d.c.) 

Base current (peak value) 

Total power dissipation up to T amb = 25 °C* 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

\rom junction to ambient in free air* 

irom junction to tab 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified 

Collector cut-off current 
IE= 0;-Vcs = 25 v 
IE= O;-Vcs = 25 V;Tj = 150 oc 

Emitter cut-off current 
le= O; -VEB = 5 V 

Base-emitter voltage 
-le= 5 mA;-VcE = 10 V. 

-le= 1 A;-VcE = 1 v 
Collector-emitter saturation voltage 

-le= 1A;-ls=100 mA 

D.C. current gain 
-lc=5mA;-VcE=10V 

-le= 500 mA; -VcE = 1 V 

-lc=l A;-VcE=l v 
Collector capacitance at f = 450 kHz 

IE= le= O;-Vcs = 5 v 

Transition frequency at f = 35 MHz 
-Jc= 10 mA; --VcE = 5 V 

-VcEO 

-VEBQ 

-le 

-lcM 

-Is 

-IBM 

Ptot 

T stg 

Tj 

Rth j-a 

Rth j-t 

-lcso 

-Jcso 

-IEBQ 

-VsE 

-VsE 

-VcEsat 

hFE 

hFE 

hFE 

Cc 

fr 

* Mounted on a ceramic substrate, area= 2,5 cm 2 ; thickness= 0,7 mm. 

M~ 10071 

max. 25 v 
max. 20 v 
max. 5 v 
max. 1 A 

max. 2 A 

max. 100 mA 

max. 200 mA 

max. lW 

-65 to+ 150 oc 

max. 

< 
< 

< 

typ. 

< 

< 

> 

> 

typ. 

typ. 

150 °c 

125 K/W 

10 K/W 

10 µA 

1 mA 

10 µA 

0,62 v 
1 v 

0,5 v 

50 

85 to 375 

60 

45 pF 

60 MHz 



Silicon planar epitaxial transistor 
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Fig. 2 Pulse power rating chart. 
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T 
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TJ = 25 °C 

1501--~+--t--+-+-+-++i1+-~-+---+--+-+-+-++++-~--+__,1-+t.... ___ +-+-1-++~--+~+-+-+-+-++H 
l'b 

>--~-+----+--+--+--+--+-++-<----+~+---t-t-+-1-+t-+------+--,f---l-+-~-+-rt---·~-+--+-+---+-++++1 

1001--~-+--+-+--+-i-++++-~-+~+-+-+-HH+~~-+--+--+--Hf-H-++-~--+~+-+-1-+-H-H 

S01--~-+--+-+---+-++++1~~-+--+-+-+-1-1-1-++~~+---+----+--+-1-+1-t-r~~1---+--+-+-+-+++1 

Fig. 3 D.C. current gain. 
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___ s_c_a_s_g.....;__J 

300r-~~...-~...--,...--.--,-,~.....-~~ ....... ~~--.--.-.--r-'l""T'"r--~~..--~..-~~7Z-72_77_5__, 
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Fig. 4 Typical values transition frequency as a function of collector current. 

7Z72776 

VcE ::: 1 V 

Tj = 25 °C 

max 19 

~ 
v 

IL 

I-
l. 

IZ 

1 
10-2 10-1 10 102 -Is (mAl 103 

Fig. 5 Typical values collector current as a function of maximum base current. 
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Silicon planar epitaxial transistor 
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Tj = 25 °C 

II 

typ~ 
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-VeE (V} 

Fig. 6 Typical values collector current as a function of base-emitter voltage. 
7Z72771 

typ.values 
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Fig. 7 Collector-emitter saturation voltage 
as a function of collector current. 
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BCF29 
BCF30 

SILICON PLANAR EPITAXIAL TRANSISTORS 

P-N-P transistors, in a microminiature plastic envelope, intended for low level, low noise general 
purpose applications in thick and thin-film circuits. 

QUICK REFERENCE DATA 

D.C. current gain at Tj = 25 oc 
hFE 

> 
-le= 2 mA;-VcE = 5 V < 

Collector-base voltage (open emitter) -Vcso max. 

Collector-emitter voltage (open base) -Vern max. 

Collector current (peak value) -lcM max. 

Total power dissipation up to T amb = 25 oc Ptot max. 

Junction temperature T J max. 

Transition frequency at f = 35 MHz 
-le= 10 mA;-VcE = 5 V fT typ. 

Noise figure at Rs= 2 kn 
-le= 200 µA; -VcE = 5 V; 
f = 1 kHz; B = 200 Hz F < 

MECHANICAi- DATA 

Fig. 1 SOT-23. 

Dimensions in mm 

0,150 
~,090 

//' 

, ____ 3,0 ___ ._, 

2,8 

-[fil-
-I0,951 

3 

2,5 
max 

j 

BCF29 BCF30 

120 215 
260 500 
~-

32 v 
32 v 

200 mA 

350 mW 

175 oc 

150 MHz 

4 dB 

Marking code 

BCF29 = C7 
BCF30= ca 

3 

·~ 
BCF29R = C77 
BCF30R = C9 

3 0,48_~,1-1 1-4•10.1@1 A I BI 
7Z6690B.9 1~ max 

TOP VIEW 

R-types are available on request. 

See also Soldering recommendations. 2 
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BCF29 J 
BCF30 _ 

RATINGS 

· Limiting values in accordance with the Absolute Maximum System (I EC 134) 

Collector-base voltage (open emitter) -Vcso max . 32 v 
. Collector-emitter voltage (VsE = 0) -VcES max. 32 v 
Collector-emitter voltage (open base) 

-lc=2 mA -Vern max. 32 v 
Emitter-base voltage (open collector) -VEBQ max. 5 v 
Collector current (d.c.) -le max. 100 mA 

Collector current (peak value) -lcM max. 200 mA 

Total power dissipation up to Tamb = 25 °C** Ptot max. 350 mW 

Storage temperature Tstg -65 to+ 175 oc 

Junction temperature Tj max. 175 °c 

THERMAL CHARACTERISTICS* 

Ti = P x ( Rth j-t + Rth t-s + Rth s-al + T amb 

Thermal resistance 

From junction to tab Rthj-t 50 K/W 

From tab to soldering points Rth t-s 280 K/W 

From soldering points to ambient** Rth s-a 90 K/W 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off current 
IE =O;-Vcs =32 v -lcso < 100 nA 

le =O; -Vea= 32v;Ti=100 oc -lcso < 10 µA 

Base-emitter voltage 
-le= 2 mA; -VcE = 5 V -VsE 600 to 750 mV 

Saturation voltages 

--VcEsat 
typ. 80 mV 
< 300 mV 

-le= 10 mA; -Is= 0,5 mA 
-VsEsat typ. 720 mV 

-le= 50 mV; -Is= 2,5 mA -VcEsat typ. 150 mV 

-VsEsat typ. 810 mV 

* See Thermal characteristics. 
** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm . 
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BCF29 
BCF30 

Silicon planar epitaxial transistors 

D.C. current gain BCF29 BCF30 

-le= lOµA;-VcE = 5 v hFE typ. 90 150 

hFE 
> 120 215 
< 260 500 -le= 2 mA; -VcE = 5 V 
~-~ 

Collector capacitance at f = 1 MHz 
IE= le= O; -VcB = 10 v 

Transition frequency at f = 35 MHz 
-le= 10 mA; -VcE = 5 V 

Noise figure at Rs= 2 kn 
-le= 200 µA; -VcE = 5 v 
f = 1 kHz; B = 200 Hz 

Cc typ. 

fT typ. 

F < 
typ. 
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Fig. 2 Voltage derating curves. 
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' -Ic -- -~ 
!mA)>-+-+-1.,__7~"+-.i-+-+--i-+-+-+-+-4-+-+--+-+-+~ 

f-+-lLY ! 

._~~-~~-4-~·~~-+-+-+-+50 
H- µ.-

10 H t-- y -1 

s f--fiH-.,-+-+-1~+-+-+-+-+-+ 2 0 

10 

H~li>4~.f--l.~-+-+-l-+-·+-~~-1-+-4.-l-+-+·~ 

o~~_._.~...._.'-'-_.__._.__.__._._...._,._.__,_.._._-'-' 

0 

300 

200 

z 
/ 

100 ---
I-· 

I-· 

0 
10-2 

Fig. 4. 

i..-

BCF30/ 
17 

~ 
!-" -

? v " 

/ +-
t----

~ i:;;;p1 
BCF29...,...... .. 
.......... 

.... __,..... 

100 

10 20 

Fig. 5. 

1Z83024.2 

...- -_..;.- .......... 
f""l 

I" 
l"'i 

-

.......- ...... 
r: ~ 

~ 

10 -lc!mA) 

Fig. 6 Typical values of d.c. current gain. -V CE = 5 V; Tj = 25 °c. 
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Silicon planar epitaxial transistors l BCF29 
___ s_c_F_3_o __ _ 
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Silicon planar epitaxial transistors 
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SILICON PLANAR EPITAXIAL TRANSISTORS 

N-P-N transistors in a microminiature plastic envelope. They are intended for low level, low noise 
general purpose applications in thick and thin-film circuits. 

QUICK REFERENCE DATA 

D.C. current gain at Tj = 25 oc 
le= 2 mA; VcE = 5 V 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (peak value) 

Total power dissipation up to 
Tamb = 25 oc 

Junction temperature 

Transition frequency at f = 35 MHz 
lc=2mA;VcE=5V 

Noise figure at Rs= 2 kD 
le= 200 µA; VcE = 5 V; 
f = 1 kHz; B = 200 Hz 

hFE 

VcBo 

Vern 

lcM 

Ptot 

Tj 

fT 

F 

BCF32 BCF33 

> 200 420 
< 450 800 
~ 

max. 32 

max. 32 

max. 200 

max. 350 

max. 175 

typ. 300 

< 4 

v 
v 
mA 

mW 

oc 

MHz 

dB 

MECHANICAL DATA 

Fig. 1 SOT-23. 

Dimensions in mm Marking code 

0,150 
~,090 

//' 

, ____ 3,0 ---~1 
2,8 

-~-
-- j0,951 H=lo.2@1Al•I 

~~1 I 
1,4 2,5 
1,2 max 

IC:::==::;:::t=;:=:==:::,J_~ 
3 

o,4a_g,f__i 1-ff@J@\Aisi 
TOP VIEW 

7266908.9 

R-types are available on request. 

See also Soldering recommendations. 

BCF32 = 07 

BCF33 = 08 

3 

'~ 
BCF32R = 077 

BCF33R = 081 

3 

'~ 
2 
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BCF32 J 
____ s_c_F_33--

RATINGS 

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

222 

Collector-base voltage (open emitter) 

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

Emitter-base voltage (open collector) 

Collector current (d.c.) 

Collector current (peak value) 

Total power dissipatation up to Tamb = 25 °C** 

Storage temperature 

Junction temperature 

THERMAL CHARACTERISTICS* 

Ti= P x (Rthj-t + Rtht-s + Aths-al + Tamb 

Thermal resistance 

From junction to tab 

From tab to soldering points 

From soldering points to ambient** 

CHARACTERISTICS 

Ti = 25 oc unless otherwise specified 

Collector cut-off current 
IE=O;Vcs=32V 
IE =O;Vcs = 32V;Tj=100°c 

Base-emitter voltage 
lc=2mA;VcE=5V 

Saturation voltages 
le= 10 mA; Is= 0,5 mA 

le= 50 mA; Is= 2,5 mA 

* See Thermal characteristics. 

Vcso 

Vern 

VEBO 

le 

lcM 

Ptot 

Tstg 

Tj 

Rthj-t 

Rth t-s 

Rth s-a 

lcso 
iceo 

VsE 

VcEsat 

VsEsat 
VcEsat 
VsEsat 

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

Moy 19871 

max. 32 v 

max. 32 v 
max. 5 v 
max. 100 mA 

max. 200 mA 

max. 350 mW 

-65 to+ 175 oc 

max. 

< 
< 

175 °c 

50 K/W 

280 K/W 

90 K/W 

100 nA 
10 µA 

550 to 700 mV 

typ. 120 mV 
< 250 mV 

typ. 750 mV 
typ. 210 mV 
typ. 850 mV 



l BCF32 
BCF33 

Silicon planar epitaxial transistors 

D.C. current gain 
lc=10µA;VcE=5V 

BCF32 BCF33 

le= 2 mA; VcE = 5 V 

Collector capacitance at f = 1 MHz 
IE=le=O;Vcs=10V 

Transition frequency at f = 35 MHz 
le = 10 mA; V CE = 5 V 

Noise figure at Rs = 2 kn 
le= 200 µA; VcE = 5 v 
f = 1 kHz; B = 200 Hz 

40 

1- TTTTT TT 

1- Vcso!VcEo 
v 

(V) 

20 

1-VEBO 

TT 

hFE typ. 

> 
hFE < 

Cc typ. 

fT typ. 

F < 
typ. 

7284380.1 

T 
i 

II 
[I 

"'\._I 
ii' 0 

0 100 200 Tamb (oC) 300 

400 

Ptot 
(mW) 

Fig. 2 Voltage derating curves. 
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Fig. 3 Power derating curve. 
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BCF32 J-
BCF33 _ 
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Fig. 6 Typical values d.c. current gain. VcE = 5 V; Tj = 25 °c. 
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Silicon planar epitaxial transistors BCF32 
BCF33 
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BCF32 
BCF33· 
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Fig. 10 VcE = 5 V; Tj = 25 oc; typical values. 
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Silicon planar epitaxial transistors 
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l ElCF70 

SILICON PLANA~ EPlt AXIAL t~ANSlsro~s 

P-N-P transistors, in a microminiature plastic envelope, intended for low level, low noise applications 
in thick and thin-film circuits. 

QUICK REFERENCE OAtA 

D.C. current gain at Tj = 25 oc 
-le= 2 mA; -Vee= 5 V 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (peak value) 

Total power dissipation up to T amb = 25 oc 

Junction temperature 

Transition frequency at f = 35 MHz 
-le= 10 mA; -VcE = 5 V 

Noise figure at Rs= 2 kn 
-le= 200 µA; -VcE = 5 V; 
f = 1 kHz; B = 200 Hz 

Dimensions in mm MECHANICAL DATA 

Fig. 1 SOT-23. , _____ 3,0 ___ _., 
2,~ 

...___ [ID--

hFE 

-Vcso 

-Vern 

-lcM 

Ptot 

T· J 

fr 

F 

> 
< 
max. 

max. 

max. 

max. 

max. 

typ. 

< 

215 
500 

50 v 
45 v 

200 mA 

350 mW 

175 °c 

150 MHz 

4 dB 

Marking code 

BCF70 = H7 

3 
0,150 

"°,090 

//' 
-- j0,951 r-=-lo,2@1 A I BI 2~ 

R-types are available on request. 

See also Soldering recommendations. 

3 

-1 
2,5 
rhax 

j 
1----1~10.1@1 A Is I 

TOP VIEW 

BCF70R = H71 

3 

7 266908.9 1-«{ 
2 
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BCF70 J 
RATINGS 

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

Collector-base voltage (open emitter) see Fig. 2 -V CBO 

Collector-emitter voltage (VaE = 0) see Fig. 2 -VcES 

Collector-emitter voltage (open base) see Fig. 2 
-le =2 mA 

Emitter-base voltage (open collector) see Fig. 2 

Collector current (d.c.) 

Collector current (peak value) 

Total power dissipation up to T amb = 25 °C* * 

Storage temperature 

Junction temperature 

THERMAL CHARACTERISTICS* 

Tj = Px ( Rth j-t + Rth t-s + Rth s-al + T amb 

Thermal resistance 

From junction to tab 

From tab to soldering points 

From soldering points to ambient** 

CHARACTERISTICS 

Ti= 25 °c unless otherwise specified 
IE= O; -Vea= 20 V; Tj = 25 °e 

Tj = 100 °c 

Base-emitter voltage 
-le= 2 mA;-VeE = 5 V;Tj = 25 oe 

Saturation voltages 
-le= 10 mA; -1 8 = 0,5 mA 

-le= 50 mA; -Is= 2,5 mA 

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

M,y 1987 ~ 

-VcEO 

-VEBQ 

-le 

-lcM 

Ptot 

Tstg 

Tj 

Rth j-t 

Rth t-s 

Rth s-a 

-lcso 
-lcso 

-VsE 

-VcEsat 

-VsEsat 
-VeEsat 
-VsEsat 

max. 50 v 
max. 50 v 

max. 45 v 
max. 5 v 
max. 100 mA 

max. 200 mA 

max. 350 mW 

-65 to+ 175 oe 

max. 

< 
< 

175 oe 

50 K/W 

280 K/W 

90 K/W 

100 nA 
10 µ.A 

600 to 750 mV 

typ. 80 mV 
< 300 mV 

typ. 720 mV 
typ. 150 mV 
typ. 810 mV 



Silicon planar epitaxial transistors 

D.C. current gain 
-le= 10 µA; -VcE = 5 v 

-le= 2 mA; -VcE = 5 V 

Collector capacitance at f = 1 MHz 
IE= le=O;-Vcs= 10V 

Transition frequency at f = 35 MHz 
-le= 10 mA; -VcE = 5 V 

Noise figure at Rs= 2 kn 
-le= 200 µA; -VcE = 5 v 
f = 1 kHz; B = 200 Hz 

75 

-V 
(V) 

l 
hFE typ. 

hFE 
> 
< 

Cc typ. 

fT typ. 

< F typ. 

7Z82671 

-Vcsol-VcEs 
50 

25 

0 

400 

ptot 
(mW) 

200 

0 

-VcEO 

-Vrno 

0 

1-t-N 
1' 
~ 

0 50 

l\ ra 
] 

{ 
{ 
1 

~ 
100 200 

Fig. 2 Voltage derating curves. 
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Fig. 3 Power derating curve. 
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150 
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4,5 pF -
150 MHz 

4 dB 
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BCF70 j 
15 TT 

7Z68033 
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-le ~ 
Im Al 0 
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Fig. 6 Typical values of d.c. current gain. -VcE = 5 V; Tj = 25 °c. 
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Silicon planar epitaxial transistors l~~-s_c_F_1_0~~~-
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Fig. 9. 
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I7 
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Fig. 10 -VcE = 5 V; Tj = 25 °c; typical values. 



Silicon planar epitaxial transistors 

7Z68031 

2 o 1--+--1--+-+--+--+----1-4--1 IE = I e = 0 r-1--

0---+-----<--+-+-+----+--+--+-----1 f = 1 MHz r-r
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l BCF81 

SILICON PLANAR EPITAXIAL TRANSISTORS 

N-P-N transistors, in a microminiature plastic envelope, intended for low level, low noise general 
purpose applications in thick and thin-film r.ircuits. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (peak value) 

Total power dissipation up to T amb = 25 °c 

Junction temperature 

D.C. current gain at Tj = 25 oc 
lc=2mA;VcE=5V 

Transition frequency at f = 35 MHz 
lc=10mA;VcE=5V 

Noise figure at Rs= 2 kD 
le= 200 µA; VcE = 5 V; 
f = 1 kHz; B = 200 Hz 

MECHANICAL DATA 

Fig. 1 SOT-23. 

Dimensions in mm 

0,150 
~,090 

//' 

, ____ 3,0 ___ ., 

2,B 

-0]]-
--- j0,95j 

2,5 

Vcso 

Vern 

lcM 

Ptot 

Tj 

hFE 

fT 

F 

max 

3 

o,4s_g,1-J l-4-$-lo.1@1 A is I 
7266908.9 

TOP VIEW 

R-types are available on request 

See also Soldering recommendations. 

max. 

max. 

max. 

max. 

max. 

> 
< 

typ. 

< 

50 v 
45 v 

200 mA 

350 mW 

175 °c 

420 
800 

300 MHz 

4 dB 

Marking code 

BCF81 = K9 

3 

2~ 

BCF81 R = K91 

3 

·~ 
2 
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BCF81 

RATINGS 

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

Collector-base voltage (open emitter) see Fig. 2 

Collector-emitter voltage (open base) see Fig. 2 
le =2 mA 

Emitter-base voltage (open collector) see Fig. 2 

Collector current (d.c.) 

Collector current (peak value) 

Total power dissipation up to Tamb = 25 °C** 

Storage temperature 

Junction temperature 

THERMAL CHARACTERISTICS* 

Tj = Px (Rth j-t + Rth t-s + Rth s-a) + Tamb 

Thermal resistance 

From junction to tab 

From tab to soldering points 

From soldering points to ambient** 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off current 
IE=O;Vcs=20V 

IE= 0; Vcs = 20 V; Tj = 100 oc 

Base emitter voltage 
le= 2 mA; VcE = 5 V 

Saturation voltages 
le= 10 mA; 18 = 0,5 mA 

le= 50 mA; Is= 2,5 mA 

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

Vern 

VEBo 

le 

lcM 

Ptot 

Tstg 
T· J 

Rthj-t 

Rth t-s 

Rth s-a 

lcso 

lcso 

VsE 

VcEsat 

VsEsat 
VcEsat 
VsEsat 

max. 50 v 

max. 45 v 
max. 5 v 
max. 100 mA 

max. 200 mA 

max. 350 mW 

-65 to+ 175 oc 

max. 

< 
< 

175 oc 

50 K/W 

280 K/W 

90 K/W 

100 nA 

10 µA 

550 to 700 mV 

typ. 120 mV 
< 250 mV 

typ. 750 mV 
typ. 210 mV 
typ. 850 mV 



Silicon planar epitaxial transistors 

D.C. current gain 
le= 2 mA; VcE = 5 V 

Collector capacitance at f = 1 MHz 
IE= le= O; Vcs = 10 v 

Transition frequency at f = 35 MHz 
le= 10 mA; VcE = 5 V 

Noise figure at Rs= 2 kn 
le= 200 µA; VcE = 5 v 
f = 1 kHz; B = 200 Hz 

75 

v 
(V) 

50 

25 

Ptot 
(mW) 

0 

Vcso 

VCEO 

VEBO 

0 

l 
hFE 

> 
< 

Cc typ. 

fT typ. 

F < 
typ. 

7Z82672 

It 
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Ll\ , 
~ , 

~· ~ 
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Fig. 2 Voltage derating curves. 
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Fig. 3 Power derating curve. 
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l BCV26 

SILICON PLANAR DARLINGTON TRANSISTOR 

P-N-P silicon planar Darlington transistor in a plastic SOT-23 envelope. 
N-P-N complement is BCV27. 

QUICK REFERENCE DATA 

Collector-emitter voltage (open base) 

Collector-base voltage (open emitter) 

Collector current 

Junction temperature 

Total power dissipation up to Tamb = 25 °c 

Collector-emitter saturation voltage 
-le= 100 mA; -Is = 0, 1 mA 

D.C. current gain 
-le= 1 mA; -VcE = 5 V 
-le= 10 mA; -VcE = 5 V 
-le= 100 mA; -VcE = 5 V 

Transition frequency at f = 100 MHz 
-lc=30mA;-VcE=5V 

MECHANICAL DATA 

Fig. 1 SOT-23. 

2 3 

~ 
~ 

0,150 
----!J.090 

//' 

max 

-Vern 

-Vcso 

-le 

Tj 

Ptot 

-VcEsat 

hFE 
hFE 
hFE 

fT 

---- 3,0 __ ---<~• 
2,B 

-[fil-

-10.ssl 

0 4.8 0 _1 
' -0,1 

TOP VIEW 

max. 30 v 
max. 40 v 
max. 300 mA 

max. 150 oc 

max. 350 mW 

max. 1 v 

' 4000 ,.. 

> 10000 
> 20000 

220 MHz 

Dimensions in mm 

) 
2,5 
max 

j 

Marking: FD 

-5- 0,2@ A B 

7Z66908.9 
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____ s_c_v_2s __ j 
RATINGS 

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

Collector-emitter voltage (open base) -Vceo 

Collector-base voltage (open emitter) -Vcso 

Emitter-base voltage (open collector) 

Collector current 

Collector current (peak value) 

Base current 

Total power dissipation up to T amb = 25 OC* 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

From junction to ambient* 

CHARACTERISTICS 

T amb = 25 °c unless otherwise stated 

Collector-base current 
-vc80 = 30 v 

Emitter-base current 
-Vee= 10 v 

Collector-emitter breakdown voltage 
-lc=10mA 

Collector-base breakdown voltage 
-lc=10µA 

Emitter-base breakdown voltage 
-le= 100 nA 

Collector-emitter saturation voltage 
-le= 100 mA;-19=o,1 mA 

Base-emitter saturation voltage 
-le= 100mA;-19=0,1 mA 

D.C. current gain 
-le= 1 mA; -Vee= 5 V 
-lc=10mA;-Vce=5V 
-le= 100 mA;-VcE = 5 V 

Transition frequency at f = 100 MHz 
-le= 30 mA;-VcE = 5 V 

Collector capacitance at f = 1 MHz 
le=O;-Vcs=30V 

* Mounted on a ceramic substrate of 15 mm x 15 mm x 0,7 mm. 

242 September 1985 

-Ve so 

-le 

-lcM 

-Is 

Ptot 

Ts 

Tj 

Rth j-a 

-lcso 

-leso 

-V(BR)CEO 

-V(BR)CBO 

-V(BR)EBO 

-Vcesat 

-Vsesat 

hFE 
hFE 
hFE 

fT 

Cc 

max. 30 v 
max. 40 v 
max. 10 v 
max. 300 mA 

max. 800 mA 

max. 100 mA 

max. 350 mW 

-65 to + 150 oc 

max. 150 °c 

max. 350 K/W 

max. 100 nA 

max. 100 nA 

min. 30 v 

min. 40 v 

min. 10 v 

max. 1 v 

max. 1,5 v 

> 4000 
> 10 000 
> 20000 

typ. 220 MHz 

typ. 3,5 pF 



l- BCV27 

SILICON PLANAR DARLINGTON TRANSISTOR 

N-P-N silicon planar Darlington transistor in a plastic SOT-23 envelope. 
P-N-P complement is BCV26. 

QUICK REFERENCE DATA 

Collector-emitter voltage (open base) 

Collector-base voltage (open emitter) 

Collector current 

Junction temperature 

Total power dissipation up to T amb = 25 °c 

Collector-emitter saturation voltage 
le= 100 mA; IB = 0,1 mA 

D.C. current gain 
tc=1 mA;VcE=5V 
le= 10 mA; VcE = 5 V 
le= 100 mA; VcE = 5 V 

Transition frequency at f = 100 MHz 
le= 30 mA; VcE = 5 V 

MECHANICAL DATA 

Fig. 1 SOT-23. 

2 3 

~ 
~ 

1 

10° 
max 
L_ 

0,150 
~.090 

//' 

Vern 

Vcso 

le 

Tj 

Ptot 

VcEsat 

hFE 
hFE 
hFE 

fT 

, ____ 3,0 ___ ~ 
2,8 

JLID-
-10,9sl 

TOP VIEW 

max. 30 v 
max. 40 v 
max. 300 mA 

max. 150 °c 

max. 350 mW 

max. 1 v 

> 4000 
> 10000 
> 20000 

typ. 220 MHz 

Dimensions in mm 

2,5 
max 

l 

Marking: FF 

-:. 0,2 A B 

7266908.9 
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BCV27 J 
RATINGS 

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

Collector-emitter voltage (open base) VcEO 

Collector-base voltage (open emitter) 

Emitter-base voltage (open collector) 

Collector current 

Collector current (peak value) 

Base current 

Total power dissipation up to T amb = 25 °C* 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

From junction to ambient* 

CHARACTERISTICS 

T amb = 25 °c unless otherwise stated 

Collector-base current 
Vcso = 30 v 

Emitter-base current 
VEs=10V 

Collector-emitter breakdown voltage 
le= 10 mA 

Collector-base breakdown voltage 
le= 10 µA 

Emitter-base breakdown voltage 
IE= 100 nA 

Collector-emitter saturation voltage 
le= 100 mA; 18 = 0,1 mA 

Base-emitter saturation voltage 
le= 100 mA; Is= 0,1 mA 

D.C. current gain 
le= 1 mA; VcE = 5 V 
le= 10 mA; VcE = 5 V 
le= 100 mA; VcE = 5 V 

Transition frequency at f = 100 MHz 
le= 30 mA; VcE = 5 V 

Collector capacitance at f = 1 MHz 
IE= 0; Vcs = 30 v 

* Mounted on a ceramic substrate of 15 mm x 15 mm x 0,7 mm. 
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Vcso 

VEBO 

le 

lcM 

Is 

Ptot 

Ts 

Tj 

Rth j-a 

lcso 

IEBO 

V(BR)CEO 

V(BR)eBO 

V(BR)EBO 

VcEsat 

VsEsat 

hFE 
hFE 
hFE 

fT 

Cc 

max. 30 v 
max. 40 v 
max. 10 v 
max. 300 mA 

max. 800 mA 

max. 100 mA 

max. 350 mW 

-65 to + 150 oc 

max. 150 oc 

max. 350 K/W 

max. 100 nA 

max. 100 nA 

min. 30 v 

min. 40 v 

min. 10 v 

max. 1 v 

max. 1,5 v 

> 4000 
> 10 000 
> 20000 

typ. 220 MHz 

typ. 3,5 pF 



l aCV61 

SILICON PLANAR EPITAXIAL TRANSISTOR 

Double n-p-n transistor, in SOT-143 plastic envelope, designed for use in qpplications where the working 
point must be independent of temper<1ture. 

Owing to application of two simih1r crystals of one slice this device has <1 good thermal coupling and 
VsE matching. Speciiil interconnection of the two transistor crystals allpws the device to be used as <1 
current mirror and the sepiirated emitter leads allow connection to diffEirimt sources. 

A similar device in p-n-p configuration is the 8CVij2. 

QUICK REFERENCE DATA 

Collector-emitter voltage (open base) 
regarding transistor T1 

Collector-base voltage {open emitter) 
regarding transistor Tl 

Collector current 
d.c. 

peak 

Total power dissipation up to T amb = 25 oc 

Junction temperature 

MECHANICAL DATA 

Fig. 1 SOT-143. 

0,150 
~.090 

//' 

Vern 

Veao 

le 

leM 

Ptot 

Tj 

= 0,2 

) 
2,5 

max 

l 
-1 i 01- j i ~-+~lo,1@IAlsl 

max 0,88_0,1 0,48_0,1 
/--[1ZJ~I TOP VIEW 

7ZB5014.6 

See also Soldering recommendations. 

max. 30 v 

max. 30 v 

max. 100 mA 

m<1x. 200 mA 

m11x. 300 mW 

miix. 150 °e 

Dimensions in mm 

A B 

Marking code: 

8CV61 : 091 
BCV61A: D92 
BCV618: 093 
8CV61C: DIM 

7Z87629 
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BCV61 

RATINGS 

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

Collector-emitter voltage (open base) 
regarding transistor T1 

Collector-base voltage (open emitter) 
regarding transistor T1 

Base current (transistor T1) 
peak value 

Emitter-base voltage 

Collector current 
d.c. 

peak 

Total power dissipation up to T amb = 25 °c 
when mounted on a ceramic substrate of 
8 mm x 10 mm x 0,7 mm 

Junction temperature 

Storage temperature 

THERMAL RESISTANCE 

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

from junction to ambient 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Transistor T1 
Collector cut-off current 

le=O;Vcs=30V 
IE= O; Vee= 30 V; Tj = 150 oc 

Base-emitter voltage 
le= 2 mA; VcE = 5 V 

le= 10 mA; VcE = 5 V 

Saturation voltages 
le= 10 mA;. IB = 0,5 mA 

le= 100 mA; IB = 5 mA 

* Decreasing 2 mV/OC with increasing temperature. 
** Decreasing 1,7 mV/OC with increasing temperature. 

VcEO 

Vcso 

IBM1 

Vess 

le 

ICM 

Ptot 

T I 
Tstg 

Rth j-a 

ICBO 

VBE 

VBE 

VcEsat 

VBEsat 

VcEsat 

VBEsat 

max. 30 v 

max. 30 v 

max. 200 mA 

max. 6 v 

max. 100 mA 

max. 200 mA 

max. 300 mW 

max. 150 °c 

-65 to +150 oc 

430 K/W 

< 15 nA 
< 5 µA 

typ. 660 mV* 
580 to 700 mV* 

< 770 mV* 

typ. 90 mV 
< 250 mV 

typ. 700 mV** 

typ. 200 mV 
< 600 mV 

typ. 900 mV** 



Silicon planar epitaxial transistor 

Transition frequency at f = 35 MHz 
lc=10mA;VcE=5V 

Collector capacitance at f = 1 MHz 
IE= ie = 0; VcB = 10 v 

Noise figure at Rs = 2 kn 
le= 200 µA; VcE = 5 v 
f = 1 kHz; B = 200 Hz 

D.C. current gain 
lc=100µA;VcE=5V 
le= 2 mA; VcE = 5 V 

Input impedance 
le= 2 mA; VcE = 5 V; f = 1 kHz 

Reverse voltage transfer ratio 
le= 2 mA; VcE = 5 V; f = 1 kHz 

Small signal current gain 
IC= 2 mA; VcE = 5 V; f = 1 kHz 

Output admittance 
le= 2 mA; VcE = 5 V; f = 1 kHz 

Transistor T2 

Base-emitter forward voltage 
IE= 250 mA 
IE= 10 µA 

Matching of transistor T1 and transistor T2 
at IE2 = 0,5 mA and VcE1 = 5 V 
Tamb = 25 °c 
Tamb = 150 °c 

Thermal coupling of transistor T1 and Transistor T2* 
T1 : VcE = 5 V 
Maximum current for thermal 
stability of lc1 

D.C. current gain 
le= 2 mA;VcE = 5 V BCV61A 

BCV61B 

BCV61 C 

fT 

Cc 

F 

hFE 
hFE 

hie 

hre 

hfe 

hoe 

VBE:S 

IE2 

hFE 

hFE 

hFE 

l BCV61 

typ. 300 MHz 

typ. 2,5 pF 

typ. 2 dB 

< 10 dB 

> 100 
110 to 800 

typ. 5 kn 

typ. 2 x 10·4 

100 to 900 

typ. 

< 
> 

30 µS 

1,8 v 
400 mV 

0,7 to 1,3 
0,7 to 1,3 

typ. 5 m.A 

min. 110 
typ. 180 
max. 220 

min. 200 
typ. 290 
max. 450 

min. 420 
typ. 520 
max. 800 

* Without emitter resistor and device mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
(See Fig. 2) 
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IE 2 = constant 

7291462.1 

Fig. 2 Test circuit current matching. 

2 
Note: Voltage drop at contacts: Vco < 3 UT~ 16 mV. 

z 2smA 

~OmA 

Fig. 3 Characteristic for determination of max. VcE1 at specified RE range with IE2 as parameter 

under condition of !.kl = 1,3 (see Fig. 4). 
IE2 

I E 2 = constant 

Fig. 4 BCV61 with emitter resistors. 
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l BCV62 

SILICON PLANAR EPITAXIAL TRANSISTOR 

Double p-n-p transistor, in SOT-143 plastic envelope, designed for use in applications where the 
working point must be independent of temperature. 

Owing to application of two similar crystals of one slice this device has a good thermal coupling and 
VsE matching. Special interconnection of the two transistor crystals allows the device to be used as a 
current mirror and the separated emitter leads allow connection to different sources. 

A similar device in n-p-n configuration is the BCV61. 

QUICK REFERENCE DATA 

Collector-emitter voltage (open base) 
regarding transistor T 1 

Collector-base voltage (open emitter) 
regarding transistor T1 

Collector current 
d.c. 

peak 

Total power dissipation up to T amb = 25 oc 

Junction temperature 

MECHANICAL DATA 

Fig. 1 SOT-143. 

0,150 
~,090 

//' 

TOP VIEW 

See also Soldering recommendations. 

-VcEO 

-Vcso 

-le 

-lcM 

Ptot 

Ti 

= 0,2@ A 

7Z85014.6 

max 30 v 

max. 30 v 

max. 100 mA 

max. 200 mA 

max. 300 mW 

max. 150 °c 

Dimensions in mm 

B Marking code: 

BCV62 : C91 
BCV62A: C92 
BCV62B: C93 
BCV62C: C94 

7287628 
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BCV62 J 
RATINGS 

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

Collector-emitter voltage (open base) 
regarding transistor T1 

Collector-base voltage (open emitter) 
regarding transistor T1 

Base current (transistor T1) 
peak value 

Emitter-base voltage 

Collector current 
d.c. 

peak 

Total power dissipation up to Tamb = 25 °c 
when mounted on a ceramic substrate of 
8 mm x 10 mm x 0,7 mm 

Junction temperature 

Storage temperature 

THERMAL RESISTANCE 

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

from junction to ambient 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Transistor T1 

Collector cut-off current 
-IE= 0; -Vcs = 30 v 
-IE= 0; -Vcs = 30 V; Tj = 150 oc 

Base-emitter voltage 
-le= 2 mA; -VcE = 5 V 

-le= 10 mA; -VcE = 5 V 

Saturation voltages 

* 

-le= 10 mA; -Is= 0,5 mA 

--le= 100 mA; -Is= 5 mA 

Decreasing 2 mV /OC with increasing temperature. 
Decreasing 1,7 mV /OC with increasing temperature. 

-Vern 

-Vcso 

-IBM1 

-VEBs 

-le 

-lcM 

Ptot 

T· J 

Tstg 

Rth j-a 

-lcso 

-VsE 

-VsE 

-VcEsat 

-VsEsat 

-VcEsat 

-VsEsat 

max. 30 v 

max. 30 v 

max. 200 mA 

max. 6 v 

max. 100 mA 

max. 200 mA 

max. 300 mW 

max. 150 oc 

-65to+150 oc 

430 K/W 

< 15 nA 

< 5 µA 

typ. 650 mV* 
600 to 750 mV* 

< 820 mV* 

typ. 75 mV 
< 300 mV 

typ. 700 mV** 

typ. 250 mV 
< 650 mV 

typ. 850 mV** 



Silicon planar epitaxial transistor 

Transition frequency at f = 35 MHz 
-le= 10 mA;-VcE = 5 V 

Collector capacitance at f = 1 MHz 
IE= ie = O; -VcB = 10 v 

Noise figure at Rs= 2 kQ 
-le= 200 µA; -VcE = 5 v 
f = 1 kHz; B = 200 Hz 

D.C. current gain 
-le= 100 µA; -VcE = 5 v 
-le= 2 mA; -VcE = 5 V 

Input impedance 
-le= 2 mA; -VcE = 5 V; f = 1 kHz 

Reverse voltage transfer ratio 
-le= 2 mA; -VcE = 5 V; f = 1 kHz 

Small signal current gain 
-le= 2 mA; -VcE = 5 V; f = 1 kHz 

Output admittance 
-le= 2 mA; -VcE = 5 V; f = 1 kHz 

Transistor T2 

Base-emitter forward voltage 
-IE= 250 mA 
-IE= 10µA 

Matching of transistor T1 and transistor T2 
at IE2 = 0,5 mA and VcE1 = 5 V 

Tamb = 25 oc 

Tamb = 150 °c 

Thermal coupling of transistor T1 and transistor T2* 
T1 : -VcE = 5 V 
Maximum current for thermal 
stability of -lc1 

D.C. current gain 

F 

hfe 

IE2 

BCV62A hfE 

BCV62B hfE 

BCV62C hFE 

l. BCV62 

--
typ. 

typ. 

typ. 

< 

150 MHz 

4,5 pf 

2 dB 

10 dB 

> 100 

100 to 800 

typ. 3 kQ 

typ. 3 x 10-4 

100 to 900 

typ. 

< 
> 

0,7 to 1,3 

0,7to1,3 

typ. 

min. 
typ. 
max. 

min. 
typ. 
max. 

min. 
typ. 
max. 

50 µS 

1,5 v 
400 mV 

5 mA 

125 
180 
250 

220 
290 
475 

420 
520 
BOO 

* Without emitter resistor and device mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
(see Fig. 2) 
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7Z91463.1 

Fig. 2 lest circuit cutteht matching. 

Note: Voltage dtop at contacts: V co< ~ UT~ 16 tnV. 
3 

max 

I E 2 = constant 

-VCET l-----+--+---+--+--+-·r+-t-+-----J-~-+-+---+-+-+-+-t-+----+--+-t--+-1.....+-+-l~ 
(V) ~ _/iE~=1 

-+-+-r+----+----+--+-+-+--+-t--+-+-----+---t--+-'--hl' 

20 1----+---l--+--+-+-+··+-·t-+----+--+---t--l-+-t-1'-+-'l----t-----1-+.LJ...+-1-T m+A~ 

~ 
k;;0mA 

Fig. 3 Characteristic for determination of max. V CE 1 at specified RE range with I E2 as parameter 
1c1 . undet condition of - = 1,3 (see F 19. 4). 
'E2 

-VcET I E 2 = constant 

7Z97371 

Fig. 4 SCV62 with emitter resistors. 
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DEVELOPMENT DATA 
This data sheet contains advance information and 

specifications are subject to change without notice. l __ ~_sc_v_6_3~~~~ 
SILICON PLANAR TRANSISTOR 

Double N-P-N transistor in a plastic SOT-143 envelope. Intended for Schmitt-trigger applications. 

P-N-P complement is the BCV64. 

QUICK REFERENCE DATA 

Collector-emitter voltage (open base) 

Collector-base voltage (open emitter) 

Collector current 

Junction temperature 

Total power dissipation up to 
Tamb = 25 °c 

Collector-emitter saturation voltage 
le= 10 mA; Is= 0,5 mA 

Small signal current gain 

Transition frequency at f = 35 MHz 
le= 10 mA; VcE = 5 V 

MECHANICAL DATA 

Fig. 1 SOT-143. 

transistor 

Vern max. 

Vcso max. 

le max. 

Tj max. 

Ptot max. 

VcEsat max. 

hfe 

fT typ. 

T1 T2 

30 6 v 
30 6 v 

100 mA 

150 oc 

300 mW 

300 mV 

100 to 900 

200 MHz 

Dimensions in mm 

0,150 
'1l,090 

//' -::- 0,2@ A B 

1,4 2,5 
1,2 max 

IL::;==!==;~=:;=~-· 
2 l 
~~------'-

_! i QI_ -Ii H~10.1@IAIBI 
0,88_01 0,48_01 
l~--1' 

2 1 

Cfi) 
3 4 

7 Z85014.6 

TOP VIEW 
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,....--B-CV63 Jl__ --
RATINGS 

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

transistor 

Collector-emitter voltage (open base) VcEO max. 

Collector-base voltage (open emitter) Vcso max. 

Emitter-base voltage (open collector) VEBO max. 

Collector current (d.c.) tc max. 

Collector current (peak value) ICM max. 

Total power dissipation up to 
lamb= 25 °C* Ptot max. 

Storage temperature Ts 

Junction temperature Tj max. 

THERMAL RESISTANCE 

From junction to ambient* Rth j-a max. 

CHARACTERISTICS 

T amb = 25 °c unless otherwise stated 

transistor 

Collector cut-off current 
IE=O;Vcso=30V tcso max. 

IE = 0; V CBO = 30 V 
Tj = 15ooc tcso max. 

Saturation voltage** 
le= 10 mA; IB = 0,5 mA VcEsat typ. 

Vcesat max. 

VeEsat typ. 

le= 100 mA; IB = 5 mA VcEsat typ. 
VcEsat max. 
VeEsat typ. 

Base-emitter voltage .a. 
IC= 2 mA; Vee = 5 V VBE min. 

VBE typ. 
VsE max. 

IC= 10 mA; VcE = 5 V VBE max. 

re= 2 mA; VcE = 100 rnv VBE typ. 

Collector capacitance at f = 1 MHz 
IE= ie = O; Vee= 10V Cc typ. 

Transition frequency at f = 35 MHz 
le= 10mA;VcE=5V fy typ. 

* Mounted on a ceramic substrate of 8 rnm x 10 mrn x 0,7 mm. 
** VsEsat decreases by approx 1,7 mV /K with increasing temperature . 
.a. -VsE decreases by about 2 mV/K with increasing temperature. 
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'r1 T2 

30 6 v 

30 6 v 

6 v 

100 mA 

200 mA 

300 mW 

-65 to +150 oc 

150 oc 

430 K/W 

Tl T2 

15 15 nA 

5 5 µA 

75 75 mV 
300 300 mV 
700 700 mV 

250 250 mv 
650 mV 
850 mV 

600 mV 
650 mV 
750 mV 

820 mV 

700 mV 

4 pF 

200 MHz 



<( 

!;{ 
c 
1-z 
w 
:E 
~ 
0 .... 
w 
> w 
c 

Silicon planar transistor 

Small signal current gain at f = 1 kHz 
le= 2 mA; T1 : VcE = 5 V 
T2: VcE = 700 mV 

Transistor 1 

D.C. current gain 

le= 2 mA; VcE = 5 V 
hFE 

Transistor 2 

D.C. current gain 
le= 2 mA; VcE = 700 mV 

l-~~B-C-V6-3~~~-
hfe 100 to 900 

BCV 63 A B c 

min. 110 110 200 420 
typ. 180 290 520 
max. 800 220 450 800 

Group selection will be done on T1. Due to matched 
crystals hFE values for T2 are the same as T1. 

7Z95463.1 

Fig. 2 Schmitt-trigger application. 





DEVELOPMENT DATA 
This data sheet contains advance information and 

specifications are subject to change without notice. l-~~BC~V6-4~~~-
SILICON PLANAR TRANSISTOR 

Double P-N-P transistor in a plastic SOT-143 envelope. Intended for Schmitt-trigger applications. 

N-P-N complement is the BCV63. 

QUICK REFERENCE DATA 

Collector-emitter voltage (open base) 

Collector-base voltage (open emitter) 

Collector current 

Junction temperature 

Total power dissipation up to 
Tamb = 25 oc 

Collector-emitter saturation voltage 
-le= 10 mA;-ls = 0,5 mA 

Small signal current gain 

Transition frequency at f = 35 MHz 
-le= 10 mA; -VCE = 5 V 

MECHANICAL DATA 

Fig. 1 SOT-143. 

transistor 

-VcEO max. 

-Vcso max. 

-le max. 

T· J max. 

Ptot max. 

-VcEsat max. 

hfe 

fT typ. 

T1 T2 

30 6 v 
30 6 v 

100 mA 

150 oc 

300 mW 

300 mV 

100 to 900 

200 MHz 

Dimensions in mm 

0,150 
'--°·090 

//' .;. 0,2@ A B 

max 

1 
2,5 

max 

2 j 
~~-------'-

_! i QI __ , i H~10,1@IAIB I 
0,88_01 0,48_01 

1__:._fill-l ' 
7285014.6 

TOP VIEW 

2 1 

~ 
3 4 
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BCV64 j 
RATINGS 

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

transistor 

Collector-emitter voltage (open base) -Vern max. 

Collector-base voltage (open emitter) -Vcso max. 

Emitter-base voltage (open collector) -VEBQ max. 

Collector current (d.c.) -le max. 

Collector current (peak value) -ICM max. 

Total power dissipation up to 
Tamb = 25 OC* Ptot max. 

Storage temperature Ts 

Junction temperature Tj max. 

THERMAL RESISTANCE 

From junction to ambient* Rth j-a max. 

CHARACTERISTICS 

T amb = 25 oc unless otherwise stated 

transistor 

Collector cut-off current 
-IE= O; -Vcso = 30 v -lcso max. 

-IE= O;-Vcso = 30 v 
Tj = 150 oc -icso max. 

Saturation voltage** 
-le= 10 mA;-ls = 0,5 mA -VcEsat typ. 

-VcEsat max. 
-VBEsat typ. 

-le= 100 mA;-ls = 5 mA -VCEsat typ. 
-VcEsat max. 
-VsEsat typ. 

Base-emitter voltage.& 
typ. 

-le= 2 mA;-VcE = 5 v -VBE 

-le= 10 mA; -VCE = 5 V -VBE max. 

-le= 2 mA; -VCE = 700 mV -VBE typ. 

Collector capacitance at f = 1 MHz 
-IE= ie = O; -VcE = 10 v Cc typ. 

Transition frequency at f = 35 MHz 
-IC= 10 mA; -VCE = 5 V fT typ. 

* Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
** VeEsat decreases by approx 1,7 mV/K with increasing temperature_ 
"' -Vee decreases by about 2 mV/K with increasing temperature. 
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Tl T2 

30 6 v 
30 6 v 

6 6 v 
6 mA 

200 mA 

300 mW 

-65 to +150 oc 

150 oc 

430 K/W 

T1 T2 

15 15 nA 

5 5 µA 

75 75 mV 
300 300 mV 
700 700 mV 

250 250 mV 
650 mV 
850 ._ mV 

650 mV 
600/750 mV 

820 mV 

700 mV 

4 pF 

200 MHz 
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<t 
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1-z 
w 
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Small signal current gain at f = 1 kHz 
-le= 2 mA; T1 : -VcE = 5 V 
T2: -VcE = 700 mV 

Transistor 1 

D.C. current gain 

-le= 2 mA; -VcE = 5 V 

Transistor 2 

D.C. current gain 
-le= 2 mA; -VcE = 700 mV 

hFE 

hfe 

BCV 64 

min. 110 
typ. 
max. 800 

A 

125 
180 
250 

100 to 900 

B 

220 
290 
475 

c 
420 
520 
800 

Group selection will be done on T1. Due to matched 
crystals h FE values for T2 are the same as Tl. 

7Z95464.1 

Fig. 2 Schmitt-trigger application. 
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DEVELOPMENT DATA 
ihis data sheet contains advance inlottttati!ln and 
specifications are subject to chahge without notice. l acvss 

--
SILICON !=>LANA~ T~ANSISTORS 

A pair of twb matched P-N-P and N-P-N crystals, based on the r3C857 and 8C847, ih a micromihiature 
SOT-143 envelope. 

Complementary crystals give advantages in P.C.r3. layout usihg S.M.D. techhology. 

QUICK REFERENCE DATA 

Collector-emitter voltage (open base) 

Collector-base voltage (open emitter) 

Collector curreht 

Collector current (peak value) 

Total power dissipation up to T amb = 25 oc 

Juhction temperatura 

MECHANICAL DATA 
Fig. 1 SOT-143. 

VcEO 

vcao 

ic 

lcM 

Ptot 

Tj 

max. 30 v 

max. 30 v 
max. 100 mA 

max. 200 mA 

max. 300 mW 

max. 150 oc 

bimehsions in mm 

0,150 
~,090 

//' -:- 0,2@ A a 

2 

max 3 

7Z85014.6 

TOP VIEW 

4 

( J"IY 19a7 2b1 
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RATINGS 

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

Per transistor: 

Collector-emitter voltage (open base) 

Collector-base voltage (open emitter) 

Collector current 

Collector current (peak value) 

Total power dissipation (per device) 
up to Tamb = 25 oc 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

From junction to ambient* 

CHARACTERISTICS 

Per transistor: 

Tj = 25 oc unless otherwise stated 

Collector cut-off current 
IE=O;Vcs=30V 
IE = 0; V CB = 30 V 
Ti= 15o 0 c 

Base-emitter voltage** 
le= 2 mA; VcE = 5 V 

le= 10 mA; VcE = 5 V 

Saturation voltag~ 
le= 10mA;ls=0,5mA 

le= 100 mA; Is= 5 mA 

Collector capacitance at f = 1 MHz 
IE= ie = O; VcE = 10 v 

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

VcEO 

vc~o 
le 

lcM 

Ptot 

Ts 

Tj 

Rthj-a 

lcso 

lcso 

VsE 

VsE 

VcEsat 

VsEsat 

VcEsat 

VsEsat 

Cc 

** VsEsat decreases by approx. 1,7 mV /K with increasing temperature. 
4 -VsE decreases by about 2 mV/K with increasing temperature. 

M•~h 1986 l 

max. 30V 

max. 30 v 

max. 100 mA 
' ' ~ 

max. 200 mA 

max. 300 mW 

-65 to+ 150 oc 

max. 150 oc 

max. 430 K/W 

max. 15 nA 

max. 5 µA 

typ. 650 mV 
580 to 750 mV 

max. 820 mV 

typ. 90 mV 
max. 300 mV 
typ. 700 mV 

typ. 250 mV 
max. 650 mV 
typ. 900 mV 

typ. 3 pF 



<t: 
1-
<t: 
Q 
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2 
UJ 
~ 
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0 
_J 
UJ 
> 
UJ 
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Silicon planar transistors 

Transition frequency at f = 35 MHz 
lc=10mA;VcE=5V 

Noise figure at f = 35 MHz 
lc=200µA;VcE=5V; 
f = 1 kHz; B = 200 Hz 

Small signal current gain at f = 1 kHz 
lc=2mA;VcE=5V 

D.C. current gain 
lc=2mA;VcE=5V 

fT 

F 

hfe 

BCV65 hFE 

BCV65B hFE 

Jl BCV65 

min. 100 MHz 

typ. 2 dB 
max. 10 dB 

75 to 900 

min. 75 
max. 800 

min. 200 
typ. 290 
max. 475 
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l BCV71 
___ s_c_v_?_2 __ _ 

SILICON PLANAR EPITAXIAL TRANSISTORS 

N-P-N transistors, in a microminiature plastic envelope, intended for low level general purpose appli
cations in thick and thin-film circuits. 

QUICK REFERENCE DATA 

D.C. current gain at Tj = 25 oc > le= 2 mA; V CE = 5 V hf E < 
Collector-base voltage (open emitter} Vcso max. 

Collector-emitter voltage (open base} VcEo max. 

Collector current (peak value} lcM max. 

Total power dissipation up to T amb = 25 °c Ptot max. 

Junction temperature Tj max. 

Transition frequency at f = 35 MHz 
lc=10mA;VcE=5V fT typ. 

Noise figure at Rs= 2 k.Q 
le= 200 µA; VcE = 5 V; 
f = 1 kHz; B = 200 Hz F < 

MECHANICAL DATA 

Fig. 1 SOT-23. 

Dimensions in mm , ____ 3,0 ____ , 

2,B 

---!Lfil-

BCV71 BCV72 

110 200 
220 450 
~ 

80 

60 

200 

350 

175 

300 

10 

v 
v 
mA 

mW 
oc 

MHz 

dB 

Marking code 

BCV71 = K7 
BCV72 =KS 

3 0,150 
~,090 

//' 
-10,951 r=lo,2 @I A I BI 2~ 

1,4 1,2 
iL::===:::;:::t::;::====:::.t--· 

3 

-1 
2,5 

max 

o,4a_g,1-J J-i~lo.1@1 A Is I 

TOP VIEW 

R-types are available on request 

See also Soldering recommendations. 

7Z66908.9 

BCV71 R = K71 
BCV72R = K81 

3 

'~ 
2 
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BCV71 j ... 
_______ s_c_v_1_2 ____ '--------------------------------------
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RATINGS 

limiting values in accordance with the Absolute Maximum System (I EC 134) 

Collector-base voltage (open emitter) see Fig. 2 Vcso 

Collector-emitter voltage (open base) see Fig. 2 
lc=2mA Vern 

Emitter-base voltage (open collector) see Fig. 2 

Collector current (d.c.) 

Collector current (peak value) 

Total power dissipation up to T amb = 25 °C** 

Storage temperature 

Junction temperature 

THERMAL CHARACTERISTICS* 

Tj = Px ( Rth j-t + Rth t-s + Rth s-al + T amb 

Thermal resistance 

From junction to tab 

From tab to soldering points 

From soldering points to ambient** 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off current 
IE= 0; Vea = 20 v 
IE= 0; Vea= 20 V; Tj = 100 oc 

Base emitter voltage 
le= 2 mA; VcE = 5 V 

Saturation voltages 
le= 10 mA; Is= 0,5 mA 

le= 50 mA; IB = 2,5 mA 

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

Moy 19871 

VEBQ 

le 

lcM 

Ptot 

Tstg 
Tj 

Rth j-t 

Rth t-s 

Rth s-a 

lcso 

lcso 

VsE 

VcEsat 

VsEsat 
VcEsat 
VsEsat 

max. 80 v 

max. 60 v 
max. 5 v 
max. 100 mA 

max. 200 mA 

max. 350 mW 

-65 to+ 175 oc 

max. 

< 
< 

175 °c 

50 K/W 

280 K/W 

90 K/W 

100 nA 

10 µA 

550 to 700 mV 

typ. 120 mV 
< 250 mV 

typ. 750 mV 
typ. 210 mV 
typ. 850 mV 



Silicon planar epitaxial transistors l 
D.C. current gain BCV71 BCV72 

le= 10 µA; VcE = 5 v hFE typ. 90 150 

le= 2 mA; VcE = 5 V hFE 
> 110 200 

< 220 450 

Collector capacitance at f = 1 MHz 
__,___, 

IE=le=O;Vcs=10V 

Transition frequency at f = 35 MHz 
lc=10mA;VcE=5V 

Noise figure at Rs= 2 kn 
le= 200 µA; VcE = 5 v 
f = 1 kHz; B = 200 Hz 

100 

v 
(V) 

50 

0 
0 

Vcso 

1 
VcEO 

Vrno 

:r 

Cc typ. 2,5 

fT typ. 300 

F < 10 

7Z82673 

l 
1'U 

100 200 Tamb (oC) 300 

Fig. 2 Voltage derating curves. 

7ZB4382 
400 ,.....,..-,....-.,......,..-,....-.,......,.....,....,....,.-,.-.,......,..-,....-.,......,..-,....-.,......,..-,....-.,......,.....,.....,......,.....,.....,......,......,......., 

ptot 
(mW) 

0 L......L.-'-~-'-~-'-~-'-~-'-..1........1.-~~..L..Jl..--l-..L..Jl..--l-...L...l..--l--'-L....J 
0 50 100 150 200 T (oC) 300 

amb 

Fig. 3 Power derating curve. 

BCV71 
BCV72 

pF -
MHz 

dB 
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l BCW29 
__ sc_w_3o ___ _ 

SILICON PLANAR EPITAXIAL TRANSISTORS 

P-N-P transistors, in a microminiature plastic envelope, intended for low level general purpose appli
cations in thick and thin-film circuits. 

QUICK REFERENCE DATA 

D.C. current gain at Tj = 25 oc > 
-le= 2 mA; -VcE = 5 V hFE < 

Collector-base voltage (open emitter) -Vcso max. 

Collector-emitter voltage (open base) -Vern max. 

Collector current (peak value) -lcM max. 

Total power dissipation up to T amb = 25 °c Ptot max. 

Junction temperature T· 
J 

max. 

Transition frequency at f = 35 MHz 
-le= 10 mA; -VcE = 5 V fr typ. 

Noise figure at Rs= 2 kn 
-le= 200 µA; -VcE = 5 V; 
f = 1 kHz; B = 200 Hz F < 

MECHANICAL DATA 

Fig. 1 SOT-23. 

Dimensions in mm 
1.__ ___ 3,0 ---•I 

0,150 
~,090 

//' 

R-types are available on request 

2,8 

----~--
-- lo,951 

TOP VIEW 

See also Soldering recommendations. 

2,5 
max 

BCW29 BCW30 

120 215 
260 500 
~ 

7266908.9 

32 

32 

200 

350 

175 

150 

10 

v 
v 
mA 

mW 

oc 

MHz 

dB 

Marking code 

BCW29 = C1 
BCW30 = C2 

3 

2~ 
BCW29R = C4 
BCW30R = C5 

3 

1~ 
2 
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BCW29 J 
BCW30 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (I EC134) 

Collector-base voltage {open emitter) -Vcso max. 

Collector-emitter voltage {VsE = 0) -VcES max. 

Collector-emitter voltage {open base) 
-le= 2 mA -Vern max. 

Emitter-base voltage {open collector) -VEBQ <max. 

Collector current {d.c.) -le max, 

Collector current {peak value) -lcM max: 

Total power dissipation up to T amb = 25 °C* * Ptot max. 

Storage temperature Tstg 
Junction temperature Ti max. 

THERMAL CHARACTERISTICS* 

Ti= P x !Rth i-t + Rth t-s + Rth s-al + Tamb 

Thermal resistance 

From junction to tab Rth j-t 
From tab to soldering points Rth t-s 
From soldering points to ambient** Rth s-a 

CHARACTERISTICS 

Ti = 25 oc unless otherwise specified 

Collector cut-off current 
IE=O;-Vcs=32V -lcso < 
IE= 0; -Vcs = 32 V; Ti= 100 oc -lcso < 

Base-emitter voltage 
-lc=2mA;-VcE=5V -VsE 

Saturation voltages 

-VcEsat 
typ. 

-le= 10 mA; -Is= 0,5 mA < 
-VsEsat typ. 

-le= 50 mA; -Is= 2,5 mA -VcEsat typ. 

-VsEsat typ. 

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

32 v 
5 v 

100 mA 

200 mA 

350 mW 

-65 to +175 oc 

175 oc 

50 K/W 

280 K/W 

90 K/W 

100 nA 
10 µA 

600 to 750 mV 

80 mV 
300 mV 

720 mV 

150 mV 
810 mV 



Silicon planar epitaxial transistors 

D.C. current gain 

-le= 10 µA; -VcE = 5 v 

-le= 2 mA; -VcE = 5 V 

Collector-capacitance at f = 1 MHz 
IE=le=O;-Vcs=10V 

Transition frequency at f = 35 MHz 
-le= 10 mA; -VcE = 5 V 

Noise figure at Rs = 2 kD 
-le= 200 µA; -VcE = 5 v 
f = 1 kHz; B = 200 Hz. 
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r... 

il 

l BCW29 
BCW30 

BCW29 BCW30 

hFE typ. 90 150 

hFE 
> 120 215 
< 260 500 --

Cc typ. 4,5 pF 

fy typ. 150 MHz 

F < 10 dB 

7Z84381 1 

200 Tamb (oC) 300 

Fig. 2 Voltage derating curves. 
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Fig. 3 Power derating curve. 
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Silicon planar epitaxial transistors l BCW29 
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Silicon planar epitaxial transistors 

7Z68031 , 
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SILICON PLANAR EPITAXIAi- TRANSISTORS 

BCW31 
BCW32 
BCW33 

N-P-N transistors in a microminiature plastic envEJlopa. They <iri:i intEJndad fqr low level general purpose 
<1ppl1c<1tions in thick and thin-film circuits. 

QUICK REFERENCE DATA 

D.C. current gain at Tj = 25 oc 
le= 2 mA; VcE = 5 V 

Collector-base volt<ige (open emitter) 

Collector-emitter voltage (open b<ise) 

Collector current (peak v<ilue) 

Tot<il power dissipation up to 
Tamb = 25 oc 

Junction temperature 

Transition frequency at f = 35 MHz 
le= 2 mA; VcE = 5 V 

Noise figure at Rs= 2 kn 
le= 200µA; VcE = 5 V; 
f = 1 kHz; B = 200 Hz 

hfE 

Vcao 

VcEO 

ICM 

Ptot 

Tj 

fT 

F 

SCW31 

> 110 
< 220 

max. 

max. 

max. 

max. 

max. 

typ. 

< 

MECHANICAL DATA 

Fig. 1 SOT-23. 

Dimensions in mm 
, _______ 3,0 ___ .,., 

0,150 
~.090 

//' 

R-types are available on request. 

2,8 

--[ID--
-10,95/ 

TOP VIEW 

See also Soldering recommendations. 

2,5 
max 

j 

~CW34 

200 
450 

32 

32 

200 

350 

175 

300 

10 

7Z66908.9A 

SCW33 

420 
800 

v 
v 
mA 

mW 

oc 

MHz 

dB 

Marking code 

BCW31 = D1 
BCW32 = D2 
BCW33 = D3 

3 

2~ 
BCW31R = D4 
BCW32R = D5 
BCW33R = D6 

3 

1~ 
2 



BCW31 
BCW32 
BCW33 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC134) 

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

le= 2 mA Vern 

Emitter-base voltage (open collector) VEBO 

Collector current (d.c.) le 

Collector current (peak value) lcM 

Total power dissipation up to Tamb = 25 °C** Ptot 

Storage temperature Tstg 

Junction temperature Ti 

THERMAL CHARACTERISTICS* 

Tj = P x (Rth j-t + Rth t-s + Rth s-al + Tamb 

Thermal resistance 

From junction to tab Rth j-t 

From tab to soldering points Rth t-s 

From soldering points to ambient** Rth s-a 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off current 
IE= O; Vcs = 32 v lcso 

IE= O; Vcs = 32 V; Tj = 100 °c icso 

Base-emitter voltage 
le= 2 mA; VcE = 5 V VsE 

Saturation voltages 

VcEsat 
le 10 mA; Is= 0,5 mA 

VsEsat 

le= 50 mA; Is= 2,5 mA VcEsat 
VsEsat 

* See Thermal characteristics. 
** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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max. 32 v 

max. 32 v 
max. 5 v 
max. 100 mA 

max. 200 mA 

max. 350 mW 

-65 to +175 oc 

max. 175 oc 

50 K/W 

280 K/W 

90 K/W 

< 100 nA 

< 10 µA 

550 to 700 mV 

typ. 120 mV 
< 250 mV 

typ. 750 mV 

typ. 210 mV 
typ. 850 mV 



Silicon planar epitaxial transistors 

D.C. current gain 

le= 10 µA, VcE = 5 v 

le= 2 mA; VcE = 5 V 

Collector capacitance at f = 1 MHz 
IE = le = 0; V CB = 10 V 

Transition frequency at f = 35 MHz 
le= 10 mA; VcE = 5 V 

Noise figure at Rs= 2 k.12 
le= 200 µA; VcE = 5 v 
f = 1 kHz; B = 200 Hz 

hf E typ. 

hfE > 
< 

Cc 

fT 

F 
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90 150 
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BCW31 
BCW32 
BCW33 
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Silicon planar epitaxial transistors _J 
---

BCW31 
BCW32 
BCW33 
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BCW31 
BCW32 
BCW33 L ___ ____;___ 
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Silicon planar epitaxial transistors 
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BCW60 SERIES 

SILICON PLANAR EPITAXIAL TRANSISTORS 

N-P-N silicon transistors, in a microminiature plastic envelope, intended for low level, low noise, low 
frequency purpose applit:ctlions in liyuriJ cirt:uits. 

QUICK REFERENCE DATA 
--------------- ·-------------------

Collector-emitter voltage (VBE = 0) 

Collector-emitter voltage (open base) 

Collector current (d.c.) 

Total power dissipation 

Junction temperature 

Transition frequency at f = 100 MHz 
VcE=5V;lc=10mA 

Noise figure at f = 1 kHz 
VcE = 5 V; le= 200 µA; B = 200 Hz 

VcES 

Vern 

le 

Ptot 

Ti 

F 

max. 32 v 
max. 32 v 
max. 200 mA 

max. 150 mW 

max. 150 °c 

typ. 250 MHz 

typ. 2 dB 
----------------------------------

MECHANICAL DATA 

Fig. 1 SOT-23. 

Dimensions in mm 

I~-~- 3,0 ___ ... , 
2,8 

--[ID---

Marking code 

BCW60A =AA 
BCW60B =AB 
BCW60C =AC 
BCW60D =AD 

0,150 
""°,090 

//' 
-- J0,95J r+~lo.2@IAI el 

,.....,_,--+--+-t____,l 

3 

'~ 
1,4 
1,2 

IL===::::::;:::::+::;::::==~--· 
3 

2,5 
max 

L-1*10,1@ I A I BI 

TOP VIEW 

See also Soldering recommendations. 

7266908.9 
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BCW60 SERIES 

RATINGS 

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

-

Collector-emitter voltage (VsE = 0) 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current (d.c.) 

Base current 

Total power dissipation up to T amb = 100 OC** 

Storage temperature 

Junction temperature 

THERMAL CHARACTERISTICS* 

Tj = Px ( Rth j-t + Rth t-s + Rth s-al + T amb 

Thermal resistance 

From junction to tab 

From tab to soldering points 

From soldering points to ambient** 

CHARACTERISTICS 

Tamb = 25 °c unless otherwise specified 

Collector-emitter cut-off current 
VsE = O; VcE = 32 v 
VsE = O; VcE = 32 V; Tamb = 150 oc 

Emitter-base cut-off current 
le= O; VEB = 4 V 

Saturation voltages 
at le= 10 mA; Is= 0,25 mA 

at le= 50 mA; Is= 1,25 mA 

Transition frequency at f = 100 MHz .A. 

le= 10 mA; VcE = 5 V 

Collector capacitance at f = 1 MHz 
IE= le= O; Vea= 10 v 

Emitter capacitance at f = 1 MHz 
le= le= O; VEB = 0,5 v 

Noise figure at Rs = 2 kn 
le= 200 µA; VcE = 5 V; f = 1kHz;B=200 Hz 

* See Thermal characteristics. 
** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
"' Measured under pulse conditions. 

288 Moy 19871 

VcES 

Vern 

VEBO 

'c 
19 

Ptot 

Tstg , 

Tj 

; ~ I 

Rth j-t 

Rth t-s 

Rth s-a 

ICES 

ICES 

'EBO 

VcEsat 

VsEsat 

VcEsat 

VsEsat 

fT 

Cc 

Ce 

F 

max. 32 v 
max. 32 v 
max. 5 v 
max. 200 mA 

max. 50 mA 

max .. 150 mW 

-,-55 to+ .1.25 oc 
~ . t. ., ' 

max .. 150 oc 

'' 50 K/W 

280 K/W 

90 K/W 

< 20 nA 

< 20 µA 

< 20 nA 

0,05 to 0,35 V 

0,6 to 0,85 V 

0,1to0,55 V 

0,7 to 1,05 V 

> 125 MHz 
typ. 250 MHz 

typ. 2,5 pF 

typ. 8 pF 

typ. 2 dB 
< 6 dB 



Silicon planat epitaxial transistors BCW60 SERIES 

A B e D 

D.e. current gain typ. 78 145 220 300 
VeE=5V;le=10µA hFE > 20 40 100 

> 120 180 250 380 
VeE=5V;le=2mA hFE typ. 170 250 350 500 

< 220 310 460 630 

VeE=1V;le=50mA hFE > 50 70 90 100 

Input impedance 
VeE = 5 V; le= 2 mA; f"' 1 kHz hie typ. 2,7 3,6 4,5 7,5 kn -Reverse voltage transfer ratio 
VeE = 5 V; le= 2 mA; f = 1 kHz hre typ. 1,5 2 2 3 10-4 

Small-signal current gain 
VeE = 5 V; le= 2 mA; f = 1 kHz hfe typ. 200 260 330 520 -Output admittance 
VeE = 5 V; le= 2 mA; f = 1 kHz hoe typ. 18 24 30 50 µs -

Base-emitter voltage 
0,55 to0,75 v 

VeE = 5 V; le= 2 mA VBE typ. 0,65 v 
VeE = 5 V; le= 10 µA VBE typ. 0,52 v 
VeE = 1 V; le= 50 mA VBE typ. 0,78 v 

(Moy 1987 287 



BCW60 SERIES 

Switching times 

Icon= 10 mA; Ison= -lsoff = 1 mA 
V CC = 1 0 V; R L = 990 n 

turn-on time (td + trl 

turn-off time (t5 + tf) 

OUTPUT 

288 October 1980 

I 
1 ton 
,..,__ _____ _ 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I td t 1•-- ._____r:___.. 

typ. 85 ns 

< 150 ns 

1off 
typ. 480 ns 

< 800 ns 

___ t_.:;.of'--'f __ .,.1 

t 
90°/o 

- - - - -i----4~~-t--2-,--i ~10_!_C_o/o~~ 
t 

--t-=-·-... 1~ 7Z72064 

Fig. 2 Switching waveforms. 



l BCW61 SERIES 

SILICON PLANAR EPITAXIAL TRANSISTORS 

P-N-P silicon transistors, in a microminiature plastic envelope, intended for low level, low noise, low 
frequency purpose applications in hybrid circuits. 

QUICK REFERENCE DATA 

Collector-emitter voltage (VBE = 0) 

Collector-emitter voltage (open base) 

Collector current (d.c.) 

Total power dissipation 

Junction temperature 

Transition frequency at f = 100 MHz 
-VcE = 5 V; -le= 10 mA 

Noise figure at f = 1 kHz 
-VcE = 5 V;-lc = 200 µA 

MECHANICAL DATA 

Fig. 1 SOT-23. 

0,150 
~.090 

//' 

Dimensions in mm 

3 

o,4a_g,1-l l--+$"10.1@1 A is I 
max 

TOP VIEW 

See also Soldering recommendations. 

-Vces 

-VcEO 

-le 

Ptot 

Tj 

fy 

F 

7Z66908.9 

max. 32 v 
max. 32 v 
max. 200 mA 

max. 150 mW 

max. 150 oc 

typ. 180 MHz 

typ. 2 dB 

Marking code 

BCW61A =BA 
BCW61 B =BB 
BCW61C =BC 
BCW61D =BO 

3 

2-«( 
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BCW61 SERIES J 
RATINGS 

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

-

290 

Collector-emitter voltage (VBE = 0) 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current (d.c.) 

Base current 

Total power dissipation up to Tamb = 100 °C** 

Storage temperature 

Junction temperature 

THERMAL CHARACTERISTICS* 

Tj = Px ( Rth j-t + Rth t-s + Rth s-al + T amb 

Thermal resistance 

From junction to tab 

From tab to soldering points 

From soldering points to ambient** 

CHARACTERISTICS 

T amb = 25 °c unless otherwise specified 

Collector-emitter cut-off current 
VEB=O;-VcE=32V 

VEB = O; -VcE = 32 V; Tamb = 150 oc 

Emitter·base cut-off current 
lc=O;-VEB=4V 

Saturation voltages 
-le= 10 mA; -IB = 0,25 mA 

-le= 50 mA; -IB = 1,25 mA 

Transition frequency at f = 100 MHz & 

-VcE = 5 V; -le= 10 mA 

Collector capacitance at f = 1 MHz 
-VcB = 10 V; IE= le= 0 

Emitter capacitance at f = 1 MHz 
-VEB = 0,5 V; le= le= 0 

Noise figure at Rs = 2 kn 
-VcE = 5 V; -le= 200 µA; B = 200 Hz 

* See Thermal characteristics. 
** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
& Measured under pulse conditions. 

Moy''"' I 

-VcES 

-Vern 

-Vrno 

-le 

-IB 

Ptot 

Tstg 

Tj 

Rth j-t 

Rth t-s 

Rth s-a 

-ICES 

-le ES 

-IEBO 

-VcEsat 

-VBEsat 

-VcEsat 

-VBEsat 

fT 

Cc 

Ce 

F 

max. 32 v 
max. 32 v 
max. 5 v 
max. 200 mA 

max. 50 mA 

max. 150 mW 

-55 to+ 125 oc 

max. 150 oc 

50 K/W 

280 K/W 

90 K/W 

< 20 nA 

< 20 µA 

< 20 nA 

0,06 to 0,25 V 

0,6 to 0,85 V 

0, 12 to 0,55 v 
0,68 to 1,05 V 

typ. 180 MHz 

typ. 4,5 pF 

typ. 11 pF 

typ. 2 dB 

< 6 dB 



Silicon planar epitaxial transistors BCW61 SERIES 

A B e D 

D.e. current gain 
typ. 140 200 270 340 

-VeE = 5 V; -le= 10 µA hFE > 30 40 100 

> 120 180 250 380 
-VeE = 5 V;-le = 2 mA hFE typ. 170 250 350 500 

< 220 310 460 630 

-VeE = 1 V; -le= 50 mA hFE > 60 80 100 110 

Input impedance 
-VeE = 5 V;-le = 2 mA; f = 1 kHz hie typ. 2.7 3,6 4,5 7,5 kn -

Reverse voltage transfer ratio 
-VeE = 5 V; -le= 2 mA; f = 1 kHz hre typ. 1,5 2 2 3 10-4 

Small-signal current gain 
-VeE = 5 V; -le= 2 mA; f = 1 kHz hfe typ. 200 260 330 520 -

Output admittance 
-VeE = 5 V;-le = 2 mA; f = 1 kHz hoe typ. 18 24 30 50 µS -Base-emitter voltage 

0,6 to 0,75 v 
-VeE=5V;-le=2mA VBE typ. 0,65 v 
-VeE = 5 V;-le = 10µA VBE typ. 0,55 v 
-VeE = 1 V; -le= 50 mA VBE typ. 0,72 v 
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BCW61 ~~~IES J 
Switching times 

-Icon= 10 mA; -Ison= lsoff = 1 mA 
-V CC = 10 V; R L = 990 .Q 

turn-on time (td +tr) 

turn-off time (t5 + tf) 

-t 
INPUT 90% 

----------

OUTPUT 

Fig. 2 Switching waveforms. 

292 October 1980 

typ. 

< 
typ. 

< 

7Z72906 

85 ns 
150 ns 

480 ns 
800 ns 



BCW69 
BCW70 

SILICON PLANAR EPITAXIAL TRANSISTORS 

P-N-P transistors, in a microminiature plastic envelope, intended for low level general purpose appli
cations in thick and thin-film circuits. 

QUICK REFERENCE DATA 
-----------·-------------· -----------·----

O.C. current gain at Tj = 25 oc 
-le= 2 mA; -VcE = 5 V 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (peak value) 

Total power dissipation up to T amb = 25 °c 

Junction temperature 

Transition frequency at f = 35 MHz 
-le= 10 mA; -VcE = 5 V 

Noise figure at Rs= 2 kn 
-le= 200 µA; -VcE = 5 V; 
f = 1 kHz; B = 200 Hz 

hFE 
> 
< 

-Vcso max. 

-Vern max. 

-lcM max. 

Ptot max. 

Tj max. 

fT typ. 

F < 

MECHANICAL DATA 

Fig. 1 SOT-23. 

Dimensions in mm 

0,150 
~.090 

//' 

___ 3,0 ___ _ 

2,8 

--[fil--

-- j0,951 

2,5 
max 

3"--+-'~-l 
o,4s_g,1-/ /---J~io,1@1 A Is I 

TOP VIEW 
R-types are available on request. 

See also Soldering recommendations. 

BCW69 BCW70 

120 215 
260 500 
~ 

7 Z66908.9A 

50 

45 

200 

350 

175 

150 

10 

v 
v 
mA 

mW 

oc 

MHz 

dB 

Marking code 

BCW69=H1 
BCW70 = H2 

3 

,~ 

BCW69R = H4 
BCW70R = H5 

3 

1~ 
2 
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BCW69 j 
____ s_c_w_1_0 __ 

RATINGS 

Limiting values in accordance' with the Absolute Maximum System (IEC134) 

294 

Collector-base voltage (open emitter) see Fig. 2 

Collector-emitter voltage (VsE = 0) see Fig. 2 

Collector-emitter voltage (open base) see Fig. 2 
-le= 2 mA 

Emitter-base voltage (open collector) see Fig. 2 

Collector current (d.c.) 

Collector current (peak value) 

Total power dissipation up to Tamb = 25 °C** 

Storage temperature 

Junction temperature 

THERMAL CHARACTERISTICS* 

Tj = Px ( Rth j-t + Rth t-s + Rth s-al + T amb 

Thermal resistance 

From junction to tab 

From tab to soldering points 

From soldering points to ambient** 

CHARACTERISTICS 

Ti= 25 °c unless otherwise specified 

Collector cut-off current 
IE=O;-Vcs=20V 

IE=O;-Vcs=20V;Ti= 1oooc 

Base-emitter voltage 
-lc=2mA;-VcE=5V 

Saturation voltages 

-le= 10 mA; -19 = 0,5 mA 

-le= 50 mA; -19 = 2,5 mA 

* See Thermal characteristics. 

-Vcso 

-VcES 

-Vern 

-VEBO 

-le 

-lcM 

Ptot 

Tstg 
T J 

Rthj-t 

Rth t-s 

Rth s-a 

-lcso 

-lcso 

-VsE 

-VcEsat 

-VsEsat 

-VcEsat 
-VsEsat 

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

M'Y 19871 

max. 50 v 
max. 50 v 

max. 45 v 
max. 5 v 
max. 100 mA 

max. 200 mA 

max. 350 mW 

-65 to+ 175 oc 

max. 

< 
< 

typ. 

< 
typ. 

typ. 
typ. 

175 oc 

50 K/W 

280 K/W 

90 K/W 

100 nA 

10 µA 

600 to 750 mV 

80 mV 

300 mV 

720 mV 

150 mV 
810 mV 



Silicon planar epitaxial transistors 

D.C. current gain 
·-le= 10 µA; -VcE = 5 v 
-le= 2 mA; -VcE = 5 V 

Collector capacitance at f = 1 MHz 
IE= le= O; -Vcs = 10 v 

Transition frequency at f = 35 MHz 
-le= 10 mA; -VcE = 5 V 

Noise figure at Rs = 2 k.Q 
-le= 200 µA; -VcE = 5 v 
f = 1 kHz; B = 200 Hz 

75 

-v 
(V) 

hFE typ. 

hFE > 
< 

Cc typ. 

fT typ. 

F < 

-Vcsol-VcEs 
50 

25 

ptot 
(mW) 

0 

-VcEo 

-VEBO 

0 

l\. 
\\ 
j 

ll 
ll 
_l , 

t---..I 
100 

Fig. 2 Volta!le derating curve. 

L-
BCW69 

90 

120 
260 

7Z82671 

200 

200 1-+-+-1-+-~c--+-+->ll'S..l-+-+-+-+--+-+-+-1-+-~c--+-+-+-+-+-+-+-+-+-! 

~ 

0 ..._.__,_._.__._._._.._........_ ........ _.__.......__,_~ .................... _._ ....... ......._ ......... _._~ 
0 50 100 150 200 T (oC) 300 

amb 

Fig. 3 Power derating curve. 

---------·------

BCW69 
BCW70 

BCW70 

150 

215 
500 

4,5 pF -
150 MHz 

10 dB 
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BCW69 J 
BCW70 _ 

t- Ti =25oC t--+-~r--t--_-+l-e. :;1~\l ~ i.-1-M 
.....,... 

-Ic 

(mAl1-+-+-1hl"'J""'1+-+-+-+-+-+-+-+-t-1-+-+-1f--t-+-t 
it"'l 

lL. so 

101-+IHf--t::""'""i.-~Ml-t--Hf--t-+-t-++-+-+-+-+~ 
lo"" 

30 

5 ~'f~f-+-+-+-+-+-+-+-+-+-+ 20 

l-f-1.ff-f--t-+-+-+-+-+-+-+-+-+10+-+-+-+-+~ 

Fig. 4. 

300 II I II I 
.l.l J il J_ 

t------ typical values 
t------ -VcE =5V BCW7~ 
I--- Ti = 25°C VI 

v ..,,,,,. 

"" 
..d"'1 

12 
200 

ILi 
A 

IL BCW69 
i.-
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i---

i.-
~ --100 

150 

-Ic 
(mAl 

7 Z68034 

J_J_ J_ 
J_J_ 

Ti =25°C H-

. 
\)-

QoOVr"'l 
~~f"' 100 
t- 'J.t""I 

Lli 
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It' ..,-

i..-

50 ~ 
7 

IA""' 
~ 

~ 
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' I-" 
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I-" 
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10 

Fig. 5. 

' 100 

:::s 
"'I 

r-

7Z59615 1 

~ 
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10 -Ic (mAl 

20 

Fig. 6 D.C. current gain. 
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Silicon planar epitaxial transistors BCW69 
BCW70 

-VcEsatr---t--t---1r-----t-TTi+t---+---t--+--l--+-l-l--1-+-----l---l--..J_.LJ_J__j_j_J 
Im VJ 

v 

-:;7/ 

~0~_-.,--i.........~---J'--'-'--'-"...W.---L-....L-L-L...L..1-LLL __ ...L.._L_J_Lj_LLl..J 

10 -IclmAJ 10 2 

Fig. 7. 

i----t---+--l--t--t--H-++----t----l--+--+-+-l-+-l-+-----1--1---1-LJ-~ 
-VsEsat i----r,;---'----'--t--t--H-++----+--+--+--l-+-1-1--1-+-----l-_.jl---l--W--l--W-J 

{mVJ ,__ _ __, ~~ = 20 ~ 
Ti = 25°C H-+ttt-----1--t---+-+-+-++-++---+--+-+---h .~~+-ii-J.-1 

aooi--~-i-~.,..-.-t-t-+-1-++~~+--+--+-+-+-·1-H--t--~--1~~---1/~'~1-1-~ 

r----+-+-+--+--+-H-++--+---+-+-+-~W-l-~----h~~l--+--i--+---l---1--1--< 
-r-

700r---t---+--i--+-++-+-++---+--+---+~ J..1"1 

--+""' 

10 -IclmAJ 

Fig. 8. 
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BCW69 J 
___ s_c_w_1_0 __ _ 

298 

1--~-+-~+-+-+-+---+-+-++-~~+-typcA-I7-+--+--1-l---+-+-~---if------+----+----l---+-+--1-H 
:?' 

100 --F--
~ ----~-------~--+-+----'-'-~ 

OL-~-'-~-1---'--1-'--'-.._,__'--~--'-~.....___._.....__._.__J.....U~~-'-~-'--..J..-""'--'-...J....1..l.-I 

10-1 10 -Ic(mAJ 10 2 

120 

-le 
(mA) 

80 

40 

0 

Moy1987 I 
0 

Fig. 9. 

7Z68043.1P 

I 

/ 
f{ 

) 
17 

500 
-VBE (mV) 

1000 

Fig. 10; -VcE = 5 V; Tj = 25 °c; typical values. 



Silicon planar epitaxial transistors 

7Z68031 

20 1---1--+-+--+-1--+---1-~ IE= I e = 0 I-+
>-->--+-+--+-+--+--+--+--< f = 1 M H z 1-+

Tj = 250 C 
Cc 1--1-t-+--+-+--+--+--+-+-',__,~---1--1-4 
(pfl1-t1--+-+--+-l--+---l-+-+-1--+-+--+-I-~ 

151--11-t-+--+-+--+-+-+-+-l--l-+-+-+-4 

\ 

0'-J-.J-+--+-'--+--1---1-.J...._J_L-L-1.-l...~ 

0 10 20 -Vc 8 !Vl 30 

Fig. 11. 

l BCW69. 

.__ __ s_c_w_1_0 ___ _ 

10 2~E3~~~~~~~~~~7ZI68~0~40§ 
~ -Vcs= 20V ,__ ......... __.___...___.__.._-+-............ 

-Icso1--1--+~~~-+--+--+-+-1--+-+-+---+--1 

(nA) 

7 
.... 

tyr/ 

T 

f7 

Fig. 12. 
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[- BCW71 
BCW72 

SILICON PLANAR EPITAXIAL TRANSISTORS 

N-P-N transistors, in a microminiature plastic envelope, intended for low level general purpose appli
c;itions in thick and thin film circuits. 

QUICK REFERENCE DATA 

D.C. current gain at Tj = 25 oc 
lc=2mA;VcE=5V 

Collector-base voltage {open emitter) 

Collector-emitter voltage {open base) 

Collector current {peak value) 

Total power dissipation up to T amb = 25 °c 

Junction temperature 

Transition frequency at f = 35 MHz 
lc=10mA;VcE=5V 

Noise figure at Rs= 2 kD. 
le= 200 µA; VcE = 5 V; 
f = 1 kHz; B = 200 Hz 

hFE 
> 
< 

Vcso max. 

VcEO max. 

lcM max. 

Ptot max. 

T· 
J 

max. 

fT typ. 

F < 

MECHANICAL DATA 

Fig. 1 SOT-23. 

Dimensions in mm 
, _____ 3,0 ___ _ 

2,8 

---~---

BCW71 BCW72 

110 200 
220 450 
'-----v-·---

50 

45 

200 

350 

175 

300 

10 

v 
v 
mA 

mW 

oc 

MHz 

dB 

Marking code 

BCW71 = K1 
BCW72 = K2 

3 

10° 
max 

0,150 
'2,090 

f' 1')::··::::--~lo=,9=51 :t:==::::~I;J i =lo '@I A I BI '~ 
./ -----,--r _-110° 

--·1max 

I __ ,,, _Iv 
max 30° 

max 

R-types ar·e <1vailable on request. 

See also Soldering recommendations. 

1,4 2,5 
1,2 max 

3 ----~ 
I 1..---&likfililiJ 

TOP VIEW 

7 Z66908.9A 

BCW71 R = K4 
BCW72R = K5 

3 

1~ 
2 



BCW71 J 
BCW72 _ 

RATINGS 

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

Collector-base voltage (open emitter) see Fig. 2 V CBO max. 50 V 

Collector-emitter voltage (open base) see Fig. 2 
le= 2 mA 

Emitter-base voltage (open collector) see Fig. 2 

Collector current (d.c.) 

Collector current (peak value) 

Total power dissipation up to Tamb = 25 °C* * 
Storage temperature 

Junction temperature 

THERMAL CHARACTERISTICS* 

Tj = Px ( Rth j-t + Rth t-s + Rth s-al + T amb 

Thermal resistance 

From junction to tab 

From tab to soldering points 

From soldering points to ambient** 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off current 
IE= 0; Vcs = 20 v 
IE= 0; Vcs = 20 V; Ti= 100 oc 

Base emitter voltage 
le= 2 mA; VcE = 5 V 

Saturation voltages 
le= 10 mA; I B = 0,5 mA 

le= 50 mA; Is= 2,5 mA 

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

302 December 1982 

Vern 
VEBO 

le 

lcM 

Rthj-t 

Rth t-s 

Rth s-a 

lcso 

lcso 

VsE 

VcEsat 

VsEsat 
VeEsat 
VsEsat 

max. 45 V 

max. 5 V 

max. 100 mA 

max. 200 rnA 

max. 350 mW 
-65 to +175 oc 

max. 175 oc 

< 
< 

typ. 
< 
typ. 
typ. 
typ. 

50 K/W 

280 K/W 

90 K/W 

100 nA 

10 µA 

550 to700 mV 

120 mV 
250 mV 

750 mV 
210 mV 
850 mV 



Silicon planar epitaxial transistors 

D.C. current gain 

le= 10 µA; VcE = 5 v 

le= 2 mA; VcE = 5 V 

Collector capacitance at f = 1 MHz 
IE= le= O; Vee= 10 v 

Transition frequency at f = 35 MHz 
lc=10mA;VcE=5V 

Noise figure at Rs= 2 kn 
le= 200µA; VcE = 5 v 
f = 1 kHz; B = 200 Hz 
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Silicon planar epitaxial transistors BCW71 
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Silicon planar epitaxial transistors 

7 Z68032 
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l BCW81 

SILICON PLANAR EPITAXIAL TRANSISTORS 

N-P-N transistors, in a microminiature plastic envelope, intended for low level general purpose appli
cations in thick and thin-film circuits. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (peak value) 

Total power dissipation up to T amb = 25 °c 

Junction temperature 

D.C. current gain at Tj = 25 oc 
lc=2mA;VcE=5V 

Transition frequency at f = 35 MHz 
lc=10mA;VcE=5V 

Noise figure at Rs= 2 kn 
le= 200 µA; VcE = 5 V; 
f = 1 kHz; B = 200 Hz 

MECHANICAL DATA 

Fig. 1 SOT-23. 

Dimensions in mm 

--------- 3,0 ------2 ,8 

----[I]]--

Vcso max. 

VcEO max. 

lcM max. 

Ptot max. 

T· 
J max. 

> 
hFE < 

fT typ. 

F < 

0,150 
""°,090 
11~, 

___,. j0,95j r~10.2@IA Isl 

-f-+--t----!.1 
1,4 
1,2 

2,5 
max 

12===::::;=t::;::=::====.i-1 

3 

l-j~Jo.1@[Ais[ 
TOP VIEW 

R-types are available on request 

See also Soldering recommendations. 

7 266908.9 

50 v 
45 v 

200 mA 

350 mW 

175 oc 

420 
800 

300 MHz 

10 dB 

Marking code 

BCW81 = K3 

3 

'~ 
BCW81 R = K31 

3 

1~ 
2 

1:1 

ll (
-------------!l 
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BCW81 J 
RATINGS 

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

Collector-base voltage (open emitter) see Fig. 2 V CBO 

Collector-emitter voltage (open base) see Fig. 2 
le= 2 mA . VcEO 

Emitter-base voltage (open collector) see Fig. 2 

Collector current (d.c.) 

Collector current (peak value) 

Total power dissipation up to T amb = 25 OC* * 

Storage temperature 

Junction temperature 

THERMAL CHARACTERISTICS* 

Tj = Px ( Rth j-t + Rth t-s + Rth s-al + Tamb 

Thermal resistance 

From junction to tab 

From tab to soldering points 

From soldering points to ambient** 

CHARACTERISTICS 

Tj = 25 o.c unless otherwise specified 

Collector cut-off current 
IE= O; Vcs = 20 v 
IE =·0; Vcs = 20 V; Tj = 100 °c 

Base emitter voltage 
le= 2 mA; VcE = 5 V 

Saturation voltages 
le= 10mA; ls=0,5mA 

le = 50 mA; I B = 2,5 mA 

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

,,;,y 19871 

VEBQ 

le 

lcM 

Ptot 

Tstg 

Tj 

Rth j-t 

Rth t-s 

Rth s-a 

lcso 

lcso 

VBE 

VcEsat 

VsEsat 
VcEsat 
VBEsat 

max. 50 v 

max. 45 v 
max. 5 v 
max. 100 mA 

max. 200 mA 

max. 350 mW 

-65 to+ 175 oc 

max. 

< 
< 

175 oc 

50 K/W 

280 K/W 

90 K/W 

100 nA 

10 µA 

550 to 700 mV 

typ. 120 mV 
< 250 mV 

typ. 750 mV 
typ. 210 mV 
typ. 850 mV 



Silicon planar epitaxial transistors 

D.C. current gain 
le= 2 mA; VcE = 5 V 

Collector capacitance at f = 1 MHz 
IE=le=O;Vcs=10V 

Transition frequency at f = 35 MHz 
le= 10mA;VcE=5V 

Noise figure at Rs = 2 kS1 
lc=200µA:VcE=5V 
f = 1 kHz; B = 200 Hz 

v 

L-
hFE 

> 
< 

Cc typ. 

fr typ. 

F < 

7Z82672 
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0 '---l.--l--l..-.l..-1.-'-l...-l..-J...-l-'-l...-l..-.J....-l...-L-L-"""'i.J..t--.,....:[lC>LI..-L..-l..-L.-.J..J 
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Fig. 2 Voltage derating curves. 
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Fig. 3 Power derating curve. 
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l BCW89 

SILICON PLANAR EPITAXIAL TRANSISTORS 

P-N-P transistors, in a microminiature plastic envelope, intended for low level general pumose appli
cations 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 T amb = 25 °c 

Junction temperature 

D.C. current gain at Ti= 25 oc 
-lc=2mA;-VcE=5V 

Transition frequency at f = 35 MHz 
-le= 10 mA; -VcE = 5 V 

Noise figure at Rs = 2 kn 
-le= 200 µA; -VcE = 5 V; 
f = 1 kHz; B = 200 Hz 

Dimensions in mm MECHANICAL DATA 

Fig. 1 SOT-23. , ____ 3,0 ___ ., 

2,8 

-ILID-

-vcBo 

-Vern 

-lcM 

Ptot 

Tj 

hFE 

fr 

F 

max. 

max. 

max. 

max. 

max. 

> 
< 

typ. 

< 

BO v 

60 v 

200 mA 

350 mW 

175 oc 

120 
260 

150 MHz 

10 dB 

Marking code 

BCW89 = H3 

3 

0,150 
"2,090 

//' 
-10,951 -= 0,2@ A B '~ 

t 
1,4 2,5 
1,2 max 

1L:=:::==4=t=::;::::===::::.1--+ 
3 

o 48 ° _I 
! -0,1 l~-$-jo,1@1 A I BI 

TOP VIEW 

R-types are available on request. 

See also Soldering recommendations. 

BCW89R = H31 

3 

7Z66908.9A 1~ 
2 
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BCW89 J 
RATINGS 

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

Collector-base voltage (open emitter) see Fig, 2 

Collector-emitter voltage (VgE = 0) see Fig, 2 

Collector-emitter voltage (open base) see Fig, 2 
-le= 2 mA 

Emitter-base voltage (open collector) see Fig, 2 

Collector current (d.c.) 

Collector current (peak value) 

Total power dissipation up to Tamb = 25 OC** 

Storage temperature 

Junction temperature 

THERMAL CHARACTERISTICS* 

Tj = Px (RthH + Rtht-s + Rths-al + Tamb 

Thermal resistance 

From junction to tab 

From tab to soldering points 

From soldering points to ambient** 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off current 
IE =O;-Vcg = 20 V 

IE=O;-Vcg=20V;Tj= 1oooc 

Base-emitter voltage 
-le= 2 mA; -VcE = 5 V; Tj = 25 oc 

Saturation voltages 
-le= 10 mA; -lg= 0,5 mA 

-le= 50 mA; -1 8 = 2,5 mA 

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

-VcES 

-VcEo 

-VEBQ 

-le 

-1civ1 

Ptot 

Tstg 

T-J 

Rthj-t 

Rth t-s 

Rth s-a 

-I ego 

-lcso 

-VsE 

-VcEsat 

-VsEsat 
-VcEsat 
-VsEsat 

max. 80 v 
max. 60 v 

max. 60 v 
max. 5 v 
max. 100 mA 

max. 200 mA 

max. 350 mW 

-65 to+ 175 oc 

max. 

< 
< 

175 °c 

50 K/W 
280 K/W 

90 K/W 

100 nA 

10 µA 

600 to 750 mV 

typ. 80 mV 
< 300 mV 

typ. 720 mV 
typ. 150 mV 
typ. 810 rnV 



Silicon planar epitaxial transistors l ___ s_c_w_a_·g __ _ 

D.C. current gain 
-le= 10 µA; -VcE = 5 v 

-le= 2 mA; -VcE = 5 V 

Collector capacitance at f = 1 MHz 
IE=le=O;-Vcs=10V 

Transition frequency at f = 35 MHz 
-le= 10 mA; -VcE = 5 V 

Noise figure at Rs= 2 kn 
-le= 200 µA; -VcE = 5 v 
f = 1 kHz; B = 200 Hz F 

typ. 

> 
< 

typ. 

typ. 

< 

- V CB 0 I - V CE S +-+--+-1-+--+ -+--+-+--+-__._.,'---'--_._ +-+-l----+-+--+-1 
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t-t-i-t-t-+-+-+-+-+-+-+-+-+-+--HJ--++~--+-+-+--+--+-+--+--+-+--1 

50t-t--t-t--t-+-+++-+-t-++-+-+--<~l-\+-H--~~ 

ptot 
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-VEBOt---t-+--+-+-+--+-+---++-+---+-1--+-+-+-l--l--+---l--i--o•4--l--l--+---l 
~ 
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Fig. 2 Voltage derating curves. 

2 o o 1-+--+-1H--++-+-1"\.+->1.-K-+--+-+-+-+--+-<e-+-++-+-1--+--+--+-+--+-+-~~ 
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Fig. 3 Power derating curve. 
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SILICON PLANAR EPITAXIAL TRANSISTORS 

P-N-P transistors, in a SOT-23 plastic envelope, intended for application in thick and thin-film circuits. 
These transistors are intended for general purposes as well as saturated switching and driver applications 
fur industrial service. 
N-P-N complements are BCX19 and BCX20 respectively. 

QUICK REFERENCE DATA 

Collector-emitter voltage (VsE = 0) 

Collector-emitter voltage (open base) 

Collector current (peak value) 

Total power dissipation up to T amb = 25 °c 

Junction temperature 

D.C. current gain 
-le= 100 mA; -VcE = 1 V 

Transition frequency 
-le= 10 mA; -VcE = 5 V; f = 35 MHz 

-VcES 

-Vern 

-lcM 

Ptot 
T· J 

max. 

max. 

max. 

max. 

max. 

typ. 

MECHANICAL DATA 

Fig. 1 SOT-23. 

Dimensions in mm 

, _____ 3,0 ___ .. , 

2,8 

0,150 
"'°,090 

---[!]]--

//' 

3 

l-4-$-lo.1@1 A I BI 

TOP VIEW 

R-types are available on request 

See also Soldering recommendations. 

BCX17 

50 

45 

1000 

425 

175 

100 to 600 

100 

7Z66908.9A 

BCX18 

30 v 
25 v 

mA 

mW 

oc 

MHz 

Marking code 

BCX17 = T1 
BCX18 = T2 

3 

'~ 
BCX17R = T4 
BCX18R = T5 

3 

·-<Q 
2 
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BCX17 j BCX18 

RATINGS 

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

Collector-emitter voltage (VsE = 0) (see Fig. 2) -VCEs max. 

Collector-emitter voltage (open base) 
-le= 10 mA (see Fig. 2) -Vern max. 

Emitter-base voltage (open collector) (see Fig. 2) -VEBQ max. 

Collector current (d.c.) -le max. 

Collector current (peak value) -lcM max. 

Emitter current (peak value) IEM max. 

Base current (d.c.) -Is max. 

Base current (peak value) -lsM max. 

Total power dissipation up to T amb = 25 °c* Ptot max. 

Storage temperature Tstg 
Junction temperature Ti max. 

THERMAL CHARACTERISTICS•·* 

Tj = P ( Rth j-t + Rth t-s + Rth s-al + T amb 

Thermal resistance 

From junction to tab Rth j-t 
From tab to soldering points Rth t-s 
From soldering points to ambient* Rth s-a 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-oft current 
IE= O; -Vcs = 20 v -lcso < 
IE= O; -Vcs. = 20 V; Tj = 150 oc -lcso < 

Emitter cut-off current 
le= O; -VEB = 5 V -IEBQ < 

Base-emitter voltage• 
-le= 500 mA; -VcE = 1 V -VsE < 

Saturation voltage 
-le= 500 mA; -1 8 = 50 mA -VcEsat < 

* Mounted on a ceramic substrate of 15 mm x 15 mm x 0,7 mm. 
** See Thermal characteristics. 
• -VsE decreases by about 2 mV !°C with increasing temperature. 
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BCX17 BCX18 

50 30 

45 25 

5 5 
~ 

500 

1000 

1000 

100 

200 

425 

,-65 to+ 175 

175 

30 

260 

60 

100 

5 

10 

1,2 

620 

v 

v 
v 

mA 

mA 

mA 

mA 

mA 

mW 

oc 

oc 

K/W 

K/W 

K/W 

nA 

µA 

µA 

v 

mV 



Silicon planar epitaxial transistors 

D.C. current gain 
-le= 100 mA; -VcE = 1 V 

-le= 300 mA; -VcE = 1 V 

-le= 500 mA; -VcE = 1 V 

Transition frequency at f = 35 MHz 
-le= 10 mA; -VcE = 5 V 

Collector capacitance at f = 1 MHz 
IE=le=O;-Vcs=10V 

75 

-V 
(V) 

50 

25 

0 

1--VcES 

tfVCEO 

1--VcES 

tiVCEO 

1++ 
t-J::'VEBO 

0 100 

l BCX17 
BCX18 

hFE 100 to600 

hFE > 70 

hFE > 40 

fT typ. 100 MHz 

Cc typ. 8 pF 
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~ 
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[\.~ [i\ 
~ 
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200 

Fig. 2 Voltage derating curves. - - - BCX18 -- BCX17. 
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- ___ s_c_x_1_1 ____ J--scx1s _ 
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Fig. 4 = 1 V; Tj -= 25 oc; typical values. 
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Silicon planar epitaxial transistors l BCX17 

.._ __ s_c_x_1_a ___ _ 

300 II 
7Z60669 
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Tj =25°C 

200 typ N -
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Fig. 7. 
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l. BCX19 

___ s_c_x_2_0 __ _ 

SILICON PLANAR EPITAXIAL TRANSISTORS 

N-P-N transistors, in a SOT-23 plastic envelope, intended for application in thick and thin-film circuits. 
These transistors are intended for general purposes as well as saturated switching and driver applications 
for industrial service. 
P-N-P complements are BCX 17 and BCX 18 respectively. 

QUICK REFERENCE DATA 

Collector-emitter voltage (VsE = 0) 

Collector-emitter voltage (open base) 

Collector current (peak value) 

Total power dissipation up to T amb = 25 °c 

Junction temperature 

D.C. current gain 
lc=100mA;VcE=1V 

Transition frequency 
Jc= 10 mA; VcE = 5 V; f = 35 MHz 

max. 

max. 

max. 

max. 

max. 

typ. 

MECHANICAL DATA 

Fig. 1 SOT-23. 

Dimensions in mm 

0,150 
~.090 

//' 

I---- 3,0 ---+-I 
2,8 

---~--
..... J0,95J 

1,4 2,5 
1,2 max 

it::::====:::;::::J::::;:=::==:2.1--~ 
3 

o,4a_g,1--J J--i•lo.1@ I A I BI 

TOP VIEW 

R-types are available on request. 

See also Soldering recommendations. 

BCX19 BCX20 

50 30 v 
45 25 v 
---~--~ 

1000 

425 

175 

100 to 600 

200 

7Z66908.9A 

mA 

mW 

oc 

MHz 

Marking code 

BCX19 = U1 
BCX20 = U2 

3 

2~ 

BCX19R = U4 
BCX20R = U5 

3 

1~ 
2 

( '"'' 1987 
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BCX19 J' BCX20 

RATINGS 

Limiting values in accordance with the Absolute Maximum Srystetn (I EC 134) 

Collector-emitter voltage (VBE = 0) (see Fig. 2) VcES max. 

Collector-emitter voltage (open base) 
le= 10 mA (see Fig. 2) VcEO max. 

Emitter-base voltage (open collector) (see Fig. 2) VEBO max. 

Collector current (d.c.) ic max. 

Collector current (peak value) lcM max. 

Emitter current (peak value) -IEM max. 

Base current (d.c.) Is max. 

Base current (peak value) IBM max. 

Total power dissipation up to T amb = 25 °c* Ptot max. 

Storage temperature Tstg 
Junction temperature Tj max. 

THERMAL CHARACTERISTICS** 

Tj = P ( Rth j-t + Rth t-s + Rth s-al + T amb 

Thermal resistance 

From junction to tab Rth j-t 
From tab to soldering points Rth t-s 
From soldering points to ambient* Rth s-a 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified 

Collector cut-off current 
IE = O; V CB = 20 V lcBo < 
IE= O; Vcs = 20 V; Tj = 150 oc lcBo < 

Emitter cut-off current 
le= O; VEB = 5 V IEBo < 

Base emitter voltage"' 
lc=500mA;VcE=1 v VBE < 

Saturation voltage 
le= 500 mA; Is= 50 mA VcEsat < 

* Mounted on a ceramic substrate of 15 mm x 15 mm x 0,7 mm. 
* * See Thermal characteristics. 
"' VsE decreases by about 2 mV/OC with increasing temperature. 
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BCX19 BCX20 

50 30 

45 25 

5 5 
~ 

500 

1000 

1000 

100 

200 

425 

-65 to+ 175 

175 

30 

260 

60 

100 

5 

10 

1,2 

620 
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v 
v 

mA 

mA 

mA 

mA 

mA 

mW 

oc 

oc 

K/W 

K/W 

K/W 

nA 

µA 

µA 

v 

mV 



Silicon planar epitaxial transistors 

D.C. current gain 
le= 100 mA; VcE = 1 V 

le= 300 tnA; VcE = 1 v 
le= 500 mA; VcE = 1 V 

Transition frequency at f = 35 MHz 
I c = 10 mA; V CE = 5 V 

Collector capacitance at f = 1 MHz 
IE=le=O;Vc9=10V 

v 

l 
hFE 

hFE 

hFE 

fT 

Cc 

7283513 

(V)....._,r--t-+--+--+--+--+--+-+---<-+-+--+--+--+--+--+-+--t---t-+-+-t 

r-t-VCE01--1r--t-+--+--+--+--+--+-+---<r--t..-t--+--+--+---+--+-+-< 

t--1 V CES 

2s~---1--1--+--1--1--1--+-i1-+-1--+-+--H,.,....+-+-t--1-+-t-i 

1---1 ~cl01-+-+--+-+-1-+--+--+-+-1-+-...H---+-1--+-+--+-1 

0 ..._.__..__.__,__.__.__._...._'--J...._.__.__,__.__._....._ ___ ..._..._.__.._._. 

0 

Fig. 2 Voltage derating curves. - - - BCX19/BCX20 --. 

ptot 

(mW) 
....._,--+-+--+--+--+--+--+-+---<r--+-+--+--+--+--+--+-+--t---t-+-+-t 

500 1---<--+-+--+--+--+--+--+-+--<r--+-+---+--+--+--+--+-+--t---t--+-+-t 

250 1---<--+-+--+--+--+-~f"'.l-+-b....,._-+--+--+-+--t---t--+-+---+--+--+--+-+-1 
f'l 

0 ....__._...._._......__._..._...._._...._._......__._..__....__._.._~___..l'o.........__._....._.___._. 
0 100 200 

Fig. 3 Power derating curve. 

BCX19 
BCX20 

100 to 600 

> 70 

> 40 

typ. 200 MHz 

typ. 5 pF 
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- __ sc~x19 __ J,.L·_~---~~~~---acx20 _ _ 

326 

500 

le 
(mA) 

400 

300 

200 

100 

0 
0,5 

p 
.L-

7Zd2820 2 

l-
j_ 

lL 
J ;; 

) 
l7 

0,75 
VsEIV) 

Fig. 4 VcE 1 V; Tj =25 °C; typical values. 

0,5 

VcEsat 
IV) 

0.4 

0,3 

0,2 

0,1 

0 

~ 

1 10 

le 
(mA) 

16 

12 

8 

4 

0 
0 

7Z62819 2 

LJ 
0,5 

Fig. 5 VcE = 5 V; Tj = 25 °C; typical values. 

7Z62818 1 

II 
17 

p/ 

100 le lmA) 1000 

Fig. 6 le/le= 10; Tj = 25 °C; typical values. 
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Silicon planar epitaxial transistors l BCX19 

___ s_c_x_2_0 ___ _ 

-----+-----+--+-----+----t--+---1--++---+-----l----+------+---+--+---l-++------+-------·--+--<>-------+----+---+-+-+-1 

~~ Tj=25°CH 
YcE =1Y 

---+-------+---+---+ --r-r--rt------r--------r------t-----r----r--t-t--t-t------------;-----1"--.--,..--r-t--"H 

150 t-------+----+----+--+-+-+-+--++--+--+--+--+-+-++++----~LS.:__,~1.----+--+--+-+-+-t--+-i 

typ 

r-·-----t-----t-----t~--t----+---t--++---------+---+-----+----+----+--+---t--+-+---- ~ --·-t-----------+---------t-------+--t----i----..--r-t-------+------------+- ' 

1------------+----+---+-----+------1----+-+-+--I----------' 

1001----+---~1--+--+-+---~>-+----+----+--+-+---+-+----+--+-+----+-------+---------+---~~~------+---+-+-~ 
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10 10 2 Ic (mAI 

Fig. 7. 
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Fig. 8. 
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BCX51 
BCX52 
BCX53 

SILICON PLANAR EPITAXIAL TRANSISTORS 

Medium power p-n-p transistors in a miniature plastic envelope intended for applications in thick and 
thin-film circuits. These transistors are intended for general purposes as well as for use in driver stages 
of audio amplifiers. 

N-P-N complements are BCX54, BCX55 and BCX56 respectively. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector-emitter voltage ( RsE = 1 kn) 

Collector current (peak value) 

Total power dissipation up to Tamb = 25 °c 

Junction temperature 

D.C. current gain 

-Vcso 

-VcEO 

-Vern 

-lcM 

Ptot 
T· J 

BCX51 

max. 45 

max. 45 

max. 45 

max. 

max. 

max. 

BCX52 BCX53 

60 100 v 
60 80 v 
60 100 v 
1,5 A 

w 
150 oc 

-le= 150 mA;-VcE = 2 V hFE 40 to 250 

Transition frequency at f = 35 MHz 
-le= 10 mA;-VcE = 5 V 

MECHANICAL DATA 

Fig. 1 SOT-89. 

I- 1,6 ...... 
1,4 

...... 1 L 
0,44 
0,37 

0,8 
min 

See also Soldering recommendations. 

typ. 

Dimensions in mm 

4,6+=h 4,4 
I.._ 1,8.._ 

1,4 

-! 1 

BOTTOM VIEW 

216 4 25 2,4 ' 
~ 3,75 -J 

7Z69230.6 

50 

Mark 

BCX51 
BCX51-6 
BCX51-10 
BCX51-16 
BCX52 
BCX52-6 
BCX52-10 
BCX52-16 
BCX53 
BCX53-6 
BCX53-10 
BCX53-16 

MHz 

3 

=AA 
=AB 
=AC 
=AD 
=AE 
=AF 
=AG 
=AM 
=AH 
=AJ 
=AK 
=AL 

'~ 
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BCX51 
BCX52 
BCX53 

RATINGS 

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

BCX51 BCX52 BCX53 

Collector-base voltage (open emitter) -Vcso max. 45 60 100 v 
Collector-emitter voltage (open base) -Vern max. 45 60 80 v 
Collector-emitter voltage (RsE = 1 kn) -Vern max. 45 60 100 v 
Emitter-base voltage (open collector) -Vrno max. 5 5 5 v 

Collector current (d.c.) -le max. 1,0 A 

Collector current (peak value) -lcM max. 1,5 A 

Base current ( d .c.) -19 max. 0, 1 A 

Base current (peak value) -IBM max. 0,2 A 

Total power dissipation up to T amb = 25 °c 
mounted on a ceramic substrate 
area= 2,5 cm 2 ; thickness= 0,7 mm Ptot max. 1,0 w 

Storage temperature Tstg -65to+150 oc 

Junction temperature Ti max. 150 oc 

THERMAL RESISTANCE 

From junction to collector tab Rth j-tab 10 K/W 

From junction to ambient in free air 
mounted on a ceramic substrate 
area= 2,5 cm 2 ; thickness= 0,7 mm Rth j-a 125 K/W 

CHARACTERISTICS 

T amb = 25 °c unless otherwise specified 

Collector cut-off current 
IE= O;-Vcs = 30 v -lcso < 100 nA 

IE= 0; -Vcs = 30 V; Tj = 125 oc -lcso < 10 µ.A 

Emitter cut-off current 
le= 0; -VEB = 5 V -Imo < 10 µ.A 

Base-emitter voltage 
-le= 500 mA; -Vee= 2 V -Vse < v 

Saturation voltage 
-le= 500 mA; -Is= 50rnA -Vcesat < 0,5 v 

D.C. current gain 
-le= 5 mA; ..,-Vee= 2 V hFe > 25 

-le= 150 mA;-Vce = 2 V hFe 40 to 250 

-le= 500 mA; -Vee= 2 V hFe > 25 

Transition frequency at f = 35 MHz 
-le= 10mA;-Vce=5V fT typ. 50 MHz 
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Silicon planar epitaxial transistors 

CHARACTERISTICS (continued) 

D.C. current gain 
-le= 150 mA;-VcE = 2 V 

150 

typ. behaviour 

100 
i.-t"""" -

50 

0 
1 10 

600 

-le 
(mA) 

400 

200 

0 
0 0,4 

....... 

102 

Fig. 2. 

l 

_'S 

1-
!/I 

> 
< 

BCX51-6 
52-6 
53-6 

40 
100 

~ 
I:s: 

~ 

7Z72893 1 

0,8 -VeE (V) 1,2 

BCX51-10 
52-10 
53-10 

63 
160 

BCX51 
BCX52 
BCX53 

BCX51-16 
52-16 
53-16 

100 
250 

7267754 

-VeE = 2 V 
Tj = 25 °e 

~ 

~ 

-le (mA) 1<>4 

-

Fig. 3 -VcE = 2 V; Tj = 25 °C; typical values. 
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BCX51 
BCX52 
BCX53 t ___ _ 

>-+--+-+--r-,1-+-+-+-__._.-+-,__, typ. value$ 

Ti= 25 °c 

-V eEsat 1-++-+-+"""H-+-++-+-+-H-+-+..+-1--+-"-1 
(V) 

7 

11 

t-+-+-+-+-+-+--jH-vi-,,.--+-+..+-1-410+-+-+-

150 

fT 
(MHz) 

100 

50 

0 

---
1 

3'12 ""''""' !9831_ 

-le(A) 2 

Fig. 4. 

---..... 
i...,.. 

J..' 

10 

1,5 

-VBEsat 
(V) 

0,5 

0 
0 

l....o-1 .,,,.,. 
i....---

Fig. 6. 

7Z72888 

typ. values 
Ti= 25 °e 

Ill 
II 

1e11 8 = 5 
..... 

J..- 10 !-++-
lo-- !-++-fOii 20 
~ 

-le (A) 2 

Fig. 5. 

7Z67719 

-VeE=5V 
f = 35 MHz 

Ti= 25 °e 

typ 

r-.... -..... 

-le (mA) 



BCX54 
BCX55 
BCX56 

SILICON PLANAR EPITAXIAL TRANSISTORS 

Medium power n-p-n transistors in a miniature plastic envelope intended for applications in thick and 
thin-film circuits. These transistors are intended for general purposes as well as for use in driver stages 
of audio amplifiers. 

P-N-P complements are BCX51, BCX52 and BCX53 respectively. 

QUICK REFERENCE DATA 

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

Collector-emitter voltage (RBE = 1 kS1) Vern 
Collector current (peak value) lcM 

Total power dissipation up to Tamb = 25 °c Ptot 

Junction temperature 

D.C. current gain 
le= 150mA;VcE=2V 

Transition frequency at f = 35 MHz 
I c = 10 mA; V CE = 5 V 

MECHANICAL DATA 

Fig. 1 SOT-89. 

l ..,._1,6~ 1,4 

0,8 
min 

Tj 

hFE 

fT 

Dimensions in mm 

' 1 3 

JI ... 
0,44 
0,37 

+-11 ~I j..,._o.s3 .
1 ~~~~~~ ' 040 

l~I 0,13@J s:®}--
1

' --~.~~(2x) ' , 

...-[l]J .. 1 I 
-[1Q]--

BOTTOM VIEW 
See also Soldering recommendations. 

BCX54 

max. 45 

max. 45 

max. 45 

max. 

max. 

max. 

typ. 

7Z69230.6 

BCX55 BCX56 

60 100 v 
60 80 v 
60 100 v 
1,5 A 

w 
150 oc 

40 to 250 

130 MHz 

Mark 

BCX54 =BA 
BCX54-6 =BB 
BCX54-10 = BC 
BCX54-16 = BD 
BCX55 =BE 
BCX55-6 =BF 
BCX55-10 = BG 
BCX55-16 = BM 
BCX56 = BH 
BCX56-6 =BJ 
BCX56-10 =BK 
BCX56-16 =BL 

3 

2-«( 
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BCX54 
BCX55 
BCX56 

RATINGS 

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

BCX54 BCX55 BCX56 

Collector-base voltage (open emitter) Vcso max. 45 60 100 v 

Collector-emitter voltage (open base) Vern max. 45 60 80 v 

Collector-emitter voltage (RsE = 1 kil) Vern max. 45 60 100 v 

Emitter-base voltage (open collector) Vrno max. 5 5 5 v 

Collector current (d.c.) le max. 1,0 A 

Collector current (peak value) lcM max. 1,5 A 

Base current (d.c.) Is max. 0, 1 A 

Base current (peak value) IBM max. 0,2 A 

Total power dissipation up to Tamb = 25 °c 
mounted on a ceramic substrate 
area= 2,5 cm 2 ; thickness= 0,7 mm Ptot max. 1,0 w 

Storage temperature Tstg -65 to +150 oc 

Junction temperature Tj max. 150 oc 

THERMAL RESISTANCE 

From junction to collector tab Rth j-tab 10 K/W 

From junction to ambient in free air 
mounted on a ceramic substrate 
area= 2,5 cm 2 ; thickness= 0,7 mm Rth j-a 125 K/W 

CHARACTERISTICS 

T amb = 25 °c unless otherwise specified 

Collector cut-off current 
le= o; vc8 = 30 v lcso < 100 nA 

le= O; Vcs = 30 V; Tj = 125 oc icso < 10 µA 

Emitter cut-off current 
le= 0; VEB = 5 V Imo < 10 µA 

Base-emitter voltage 
le= 500 mA; Vee= 2 V VBE < v 

Saturation voltage 
le= 500 mA; Is= 50 mA Vcesat < 0,5 v 

D.C. current gain 
le = 5 mA; v CE = 2 v hFE > 25 

le= 150 mA; Vee= 2 V hFE 40 to 250 

le= 500 mA; VcE = 2 V hFE > 25 

Transition frequency at f = 35 MHz 
le" 10 mA; VcE = 5 V fT typ. 130 MHz 
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Silicon planar epitaxial transistors 

CHARACTERISTICS (continued) BXC54-6 
55-6 
56-6 

D.C. current gain 
le= 150mA;VcE=2V 

> 
< 

40 
100 

150 

100 

~ 
i,....--

50 

0 
1 

-"""' 

10 

typ. behaviour 

102 

Fig. 2. 

1' 
..... 

c'I! 

Ll 

11 

500 ~~~~~~.---,..---.-"T"T"""'z_62~s_20~.2 

1c I 
(mA) ~ 

4001---+---l--t---t~t--+-~-lt--t---t---i 

3001---+---l--t---t~t--~l/--+~t---+--~ 

2001---+---l--t---t~t-t-+--+--t---t---i 

, 00 l---l--+--+--+v-+1+--+-+--+--l----1 

-+-I"' 0'--""""=--'---'---''----'---'--'---'---' 
0.5 0,75 

Vee IV) 

Fig. 3 VcE = 2 V; Tj = 25 oc; typical values. 

BCX54-10 
55-10 
56-10 

63 
160 

BCX54 
BCX55 
BCX56 

BCX54-16 
55-16 
56-16 

100 
250 

7267755 

Vee = 2 v 
Tj = 25 °e 

~ 

'e (mAl 

-
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BCX54 
BCX55 
BCX56 

7272892 

>-+-+-+--+-1--+-+-+-+-+·+--1-1 typ. values 

>-+-+-+-t-t--+-+-+-+-+-+--+-1 T j = 25 De 

Ve E sat 1-+-+-+-+-1-+-+-+-+-1-+-+-+-H1-t-+-+-+-1 
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Fig. 4. 

1,5 

VBEsat 
(V) 

~ 
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7Z72890 

typ. values 

Tj = 25 De 
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.l 
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k:I~ ....,20t-++-1 
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le (A) 2 

Fig. 5. 

fT 
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VeE = 5 V 

f = 35 MHz 

Ti= 25 De 

typ~ ~ 
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BCX70 SERIES 

SILICON PLANAR EPITAXIAL TRANSISTORS 

N-P-N silicon transistors, in a microrniniature plastic envelope, intended for low level, low noise, low 
frequency purpose applications in hybrid circuits. 

QUICK REFERENCE DATA 

Collector-emitter voltage (VsE = 0) 

Collector-emitter voltage (open base) 

Collector current (d.c.) 

Total power dissipation 

Junction temperature 

Transition frequency at f = 100 MHz 
VeE=5V;lc=10mA 

Noise figure at f = 1 kHz 
VeE = 5 V; le= 200 µA; B = 200 Hz 

---

MECHANICAL DATA 

Fig. 1 SOT-23. 

0,150 
~,090 

Dimensions in mm 

, ____ 3,0 ___ _., 

2,8 

--~-
-· Jo,9sJ 

VcES 

VcEO 

le 

Ptot 

Tj 

F 

max. 

max. 

max. 

max. 

max. 

typ. 

typ. 

45 v 
45 v 

200 mA 

150 mW 

150 oc 

250 MHz 

2 dB 
-------·----------

rl-=-lo,2@1 A Is I 

Marking code 

BCX70G =AG 
BeX70H =AH 
BeX70J = AJ 
BeX70K =AK 

3 

//' ---1 2-«? 
2,5 

max 

7266908.9 

TOP VIEW 

See also Soldering recommendations. 
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BCX70 SERIES J 
RATINGS 

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

Collector-emitter voltage (VsE = 0) V CES 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current (d.c.) 

Base current 

Total power dissipation up to Tamb = 100 °C** 

Storage temperature 

Junction temperature 

THERMAL CHARACTERISTICS* 

Tj = Px ( Rth j-t + Rth t-s + Rth s-al + T amb 

Thermal resistance 

From junction to tab 

From tab to soldering points 

From soldering points to ambient** 

CHARACTERISTICS 

T amb = 25 °c unless otherwise specified 

Collector-emitter cut-off current 
VsE = 0; VcE = 45 v 
VsE = 0; VcE = 45 V; Tamb = 150 °c 

Emitter-base cut-off current 
le= 0; VEB = 4 V 

Saturation voltages 
at le= 10 mA; Is= 0,25 mA 

at le= 50 mA; Is= 1,25 mA 

Transition frequency at f = 100 MHz• 
le= 10 mA; VcE = 5 V 

Collector capacitance at f = 1 MHz 
- IE= le= O; Vc8 = 10 v 

338 

Emitter capacitance at f = 1 MHz 
le= le= O; VEB = 0,5 v 

Noise figure at Rs = 2 kn 
le= 200 µA; VcE = 5 V; f = 1 kHz; B = 200 Hz 

* See Thermal characteristics. 
** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
• Measured under pulse conditions. 

Moy 19871 

Vern 

VEBQ 

le 

Is 

Ptot 

Tstg 

Tj 

Rth j-t 

Rth t-s 

Rth s-a 

le ES 

le ES 

IEBO 

VcEsat 

VsEsat 

VcEsat 

VsEsat 

fT 

Cc 

Ce 

F 

max. 45 v 
max. 45 v 
max. 5 v 
max. 200 mA 

max. 50 mA 

max. 150 mW 

-55 to+ 125 oc 

max. 

< 
< 

< 

150 oc 

50 K/W 

280 K/W 

90 K/W 

20 nA 

20 µA 

20 nA 

0,05 to 0,35 V 

0,6 to 0,85 V 

0,1to0,55 V 

0,7 to 1,05 V 

> 125 MHz 
typ. 250 MHz 

typ. 2,5 pF 

typ. 8 pF 

typ. 2 dB 
< 6 dB 



Silicon planar epitaxial transistors BCX70 SERIES 

G H J K 

D.e. current gain 
typ. 78 145 220 300 

VeE=5V;le=10µA hFE > 20 40 100 

> 120 180 250 380 
VeE=5V;le=2mA hFE typ. 170 250 350 500 

< 220 310 460 630 

VeE=1V;le=50mA hFE > 50 70 90 100 

Input impedance 
VeE = 5 V; le= 2 mA; f = 1 kHz hie typ. 2,7 3,6 4,5 7,5 kn -

Reverse voltage transfer ratio 
VeE = 5 V; le= 2 mA; f = 1 kHz hre typ. 1,5 2 2 3 10-4 

Small-signal current gain 
VeE = 5 V; le= 2 mA; f = 1 kHz hfe typ. 200 260 330 520 -

Output admittance 
VeE = 5 V; le= 2 mA; f = 1 kHz hoe typ. 18 24 30 50 µS -Base-emitter voltage 

0,55 to 0,75 v 
VcE=5V;le=2mA VBE typ. 0,65 v 
VeE = 5 V; le= 10 µA VBE typ. 0,52 v 
VeE = 1 V; le= 50 mA VBE typ. 0,78 v 
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BCX70 SERIES 

Switching times 
Icon= 10 mA; Ison= -lsoff = 1 mA 
Vee= 10V; RL =990fl 

turn-on time (td + trl 

turn-off time (t5 + tf) 

ton 

OUTPUT 

I td 
1-"' tr .. 

340 October 1980 

----
ts 

Fig. 2 Switching waveforms. 

to ff 

toff 

tf ....__.. 

typ. 
< 
typ. 
< 

i 100/Q 

t 

85 ns 
150 ns 

480 ns 
800 ns 

t 
90°/o 

i 
7Z72064 



BCX71 SERIES 

SILICON PLANAR EPITAXIAL TRANSISTORS 

P-N-P silicon transistors, in a microminiature plastic envelope, intended for low level, low noise, low 
frequency purpose applications in hybrid circuits. 

QUICK REFERENCE DATA 
-···-----------

Collector-emitter voltage (VBE = 0) 

Collector-emitter voltage (open base) 

Collector current (d.c.) 

Total power dissipation 

Junction temperature 

Transition frequency at f = 100 MHz 
-Vee= 5 V; -le= 10 mA 

Noise figure at f = 1 kHz 
-Vee= 5 V; -le= 200 µA 

Dimensions in mm MECHANICAL DATA 

Fig. 1 SOT-23. , ____ 3,0 ---•I 

0,150 
""°,090 

//' 

2,B 

-[fil----

- I0,951 

3 

-Vces 

-Vern 

-le 

Ptot 

Tj 

fT 

F 

2,5 
max 

0,4a_g,1--J /--1~10.1@ I A I BI 
7Z66908.9A 

TOP VIEW 

See also Soldering recommendations. 

max. 

max. 

max. 

max. 

max. 

typ. 

typ. 

45 v 
45 v 

200 mA 

150 mW 

150 °c 

180 MHz 

2 dB 

Marking code 

BCX71G =BG 
BCX71 H = BH 
BCX71J =BJ 
BCX71K =BK 

3 

'~ 

~41 



BCX71 SERIES 

RATINGS 

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

---

342 

Collector-emitter voltage (VBE = 0) 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current (d.c.) 

Base current 

Total power dissipation up to Tamb = 100 OC** 

Storage temperature 

Junction temperature 

THERMAL CHARACTERISTICS* 

Tj = Px ( Rth j-t + Rth t-s + Rth s-al + T amb 

Thermal resistance 

From junction to tab 

From tab to soldering points 

From soldering points to ambient** 

CHARACTERISTICS 

Tamb = 25 °c unless otherwise specified 

Collector-emitter cut-off current 
VEB=O;-VcE=45V 

VEB = O; -VcE = 45 V; Tamb = 150 °c 
Emitter-base cut-off current 

le= 0; -VEB = 4 V 

Saturation voltages 
-le= 10 mA; -IB = 0,25 mA 

-le= 50 mA; -IB = 1,25 mA 

Transition frequency at f = 100 MHz J. 

-VcE = 5 V; -le= 10 mA 

Collector capacitance at f = 1 MHz 
-Vcs = 10 V; IE= le= 0 

Emitter capacitance at f = 1 MHz 
-VEB = 0,5 V; le= le= 0 

Noise figure at Rs= 2 kil 
-VcE = 5 V; -le= 200 µA; B = 200 Hz 

* See Thermal characteristics. 
** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
& Measured under pulse conditions. 
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-VcES 

-Vern 

-VEBQ 

-le 

-Is 

Ptot 

Tstg 

Tj 

Rth j-t 

Rth t-s 

Rth s-a 

-lcES 

-lcES 

-IEBQ 

-VcEsat 

-VBEsat 

-VcEsat 

-VsEsat 

fr 

Cc 

Ce 

F 

max. 45 v 
max. 45 v 
max. 5 v 
max. 200 mA 

max. 50 mA 

max. 150 mW 

-55 to+ 125 oc 

max. 150 oc 

50 K/W 

280 K/W 

90 K/W 

< 20 nA 

< 20 µA 

< 20 nA 

0,06 to 0,25 V 

0,6 to 0,85 v 
0, 12 to 0,55 v 
0,68 to 1,05 v 

typ. 180 MHz 

typ. 4,5 pF 

typ. 11 pF 

typ. 2 dB 
< 6 dB 



Silicon planar epitaxial transistors BCX71 SERIES 

G H J K 

D.e. current gain 
typ. 140 200 270 340 

-VeE = 5 V; -le= 10 µA hFE > 30 40 100 

> 120 180 250 380 
-VeE = 5 V; -le= 2 .mA hFE typ. 170 250 350 500 

< 220 310 460 630 

-VeE = 1 V; -le= 50 mA hFE > 60 80 100 110 

Input impedance 
-VeE = 5 V;-le = 2 mA; f = 1 kHz hie typ. 2,7 3,6 4,5 7,5 kn 

Reverse voltage transfer ratio 
--VeE = 5 V;-le = 2 mA; f= 1 kHz hre typ. 1,5 2 2 3 10-4 

Small-signal current gain 
-VeE = 5 V; -le= 2 mA; f = 1 kHz hte typ. 200 260 330 520 

Output admittance 
-VeE = 5 V; -le= 2 mA; f = 1 kHz hoe typ. 18 24 30 50µS --

Base-emitter voltage 
0,6 to 0,75 v 

-VeE = 5 V; -le= 2 mA VaE typ. 0,65 v 
-VeE = 5 V; -le= 10 µA VaE typ. 0,55 v 
-VeE = 1 V; -le= 50 mA VaE typ. 0,72 v 
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Switching times 
-Icon= 10 mA; -Ison= IBoff = 1 mA 
-Vee= 10 V; RL = 990 n 

typ. 85 ns 
< 150 ns 

turn-on time (td +tr) 

turn-off time (t5 + tf) typ. 480 ris 
< 800 ns 

+ -10% 

t 
INPUT 90% 

----------

OUTPUT 90% 

344 October 1980 



BF510 to 513 

N-CHANNEL SILICON FIELD-EFFECT TRANSISTORS 

Asymmetrical N-channel planar epitaxial junction field-effect transistors in the miniature plastic 
envelope intended for applications up to the v.h.f. range in hybrid thick and thin-film circuits. Special 
features are the low feedback capacitance and the low noise figure. These features make the product 
very suitable for applications such as the r.f. stages in f.m. portables (BF510), car radios (BF511) and 
mains radios (BF512) or the mixer stage (BF513). 

QUICK REFERENCE DATA 

Drain-source voltage Vos max. 20 v 
Drain current (d.C:. 6t ~vefag°Ei) ID max. 30 mA 

Total power dissipation 
up to T amb = 65 OC Ptot max. 250 mW 

BF510 511 512 513 
Drain current > 0,7 2,5 6 10 mA 

Vos= 10V;VGs"'·O loss < 3,0 7,0 12 18 mA 

Transfer admittance (common source) 
Vos= 10V;VGs=O;f= 1 kHz IYfsl > 2,5 4 6 7 ms 

Feedback capacitance 
Vos= 10V;VGs=O Crs typ. 0,3 0,3 pF 

Vos= 10 v; 10 = 5mA Crs typ. 0,3 0,3 pF 

Noise figure at optimum source admittance 
Gs= 1 mS; -Bs = 3 rnS; f = 100 MHz 

Vos= 10V;VGs=O F typ. 1,5 1,5 dB 

Vos= 10 V; lo= 5 mA F typ. 1,5 1,5 dB 

MECHANICAL DATA 

SOT-23. 

See also Soldering tecommi/1fdatiohs. 
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BF510 to 513 J 
MECHANICAL DATA 

Fig. 1 SOT-23 

- 0,150 
"'°,090 

//' 

RATINGS 

·----- 3,0 ___ ... , 
2,8 

-[fil--
-lo,95j 

2,5 
max 

j 
o 48 ° _I 

' -0,1 l--i~Jo.1@1 A I BI 

TOP VIEW 

Dimensions in mm 

.;. 0,2@ A B 

7Z96885 

Marking code 

BF510 = S6 
BF511=S7 
BF512 =SB 
BF513 = S9 

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

346 

Drain-source voltage see Fig. 4 

Drain-gate voltage (open source) see Fig. 4 

Drain current (d.c. or average) 

Gate current 

Total power dissipation up to Tamb = 60 °C** 

Storage temperature range 

Junction temperature 

THERMAL CHARACTERISTICS* 

Tj = Px ( Rth j-t + Rth t-s + Rth s-al + T amb 

Thermal resistance 

From junction to tab 

From tab to soldering points 

From soldering points to ambient** 

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

Vos 

VoGO 

lo 

±IG 

Ptot 

Tstg 

T-J 

Rth j-t 

Rth t-s 

Rth s-a 

max. 20 v 
max. 20 v 
max. 30 mA 

max. 10 mA 

max. 250 mW 

-65 to+ 175 oc 

max. 175 °c 

60 K/W 

280 K/W 

90 K/W 



November 1985 347 



BF510 to 513 J 

Fig.2 VGs~·OforBF5: andBF511; 
lo= 5 mA for BF512 and BF513; 
f = 1 MHz; Tamb = 25 °c. 

1,5 

crs 
(pF) 

1,0 

0,5 

0 
0 

1 

7Z74941 

[ 

Ji 
h.. typ 

:t::-,1 
N 

~ 

10 Vos (V) 20 

I I I 

,__,f---+--+--+--<---+--+--+-t--t-+-+--+--+---+--+-+-t-i-+-+--+--+--+-~ BF513-+-
V 

I Y fs j BF 512 -+-+-+-+--f~,....=+--1---1-+-+-+-l--I 
~ I~ 

( mS) t--1--+-+--+--+-+--1--1--+- BF 511 -+--+-+-+··:; ,....,,."-+--J-t--t-::t.-""T-....--t-_J+-+-+-'r--+-+-; 
~ .)--1 ...}-1 

V V H 

.L1 y ~ 
5 t- BF510 / V1 V1 L. 

VJZ 

5 10 10 (mA) 15 

Fig. 3 VoS = 10 V; f = 1 kHz; tamb = 25 oc; typical values. 
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-----N--c-h-an_n_e_I s-il-ic_o_n_fi_e_ld--e-ff-ec_t_t-ra-n-si-st-o-rs ___________ _,./ l BF510 lo 513 

30 
Vos 

VoGO 

(V) 

20 

10 

0 

300 

Ptot 
(mW) 

200 

100 

0 

0 

0 

~ 
3 

100 

Fig. 4 Voltage derating curve. 

K 
l\. 

l\. 
'I\. 

~ 

' ' f\ ['-... 
~ 

is: 
~ 

100 

Fig. 5 Power derating curve. 

72827191 

1 
~ 

200 

7282718 

l\. 
~ 

200 
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l BF536 

SILICON PLANAR TRANSISTOR 

P-N-P transistor in a microminiature plastic envelope. Primarily intended for use as mixer in v.h.f. 
tuners. Also suitable as r.f. amplifier and oscillator in f.m. tuners. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (d.c.) 

Total power dissipation up to T amb = 60 oc 

Junction temperature 

D.C. current gain 
IE= 1 mA; -Vee= 10 V 

Transition frequency at f = 100 MHz 
IE= 1mA;-Vce=10 V 

Noise figure at f = 200 MHz 
IE= 1mA;-Vce=10 V 

MECHANICAL DATA 

Fig. 1 SOT-23. 

Dimensions in mm 

r---- 3,0 ___ ._1 

10° 
max 
L__ 

0,150 
""°,090 

!/' 

2,8 

-~---
-I0,951 

3 

2,5 
max 

j 
l-1~10.1@ I A I BI 

max 

TOP VIEW 

See also Soldering recommendations. 

-Vceo max. 

-VcEo max. 

-le max. 

Ptot max. 

Tj max. 

hFE > 

fT typ. 

F typ. 

-::- 0,2@ A B 

7266908.9 

30 v 
30 v 
25 mA 

200 mW 

150 °c 

25 

350 MHz 

5 dB 

Marking code 

BF536 = G3 

3 

'~ 

351 



BF536 J 
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 T amb = 60 oc ** 

Storage temperature 

Junction temperature 

THERMAL CHARACTERISTICS* 

Tj = p ( Rth j-t + Rth t-s + Rth s·a) + 

Therrnal resistance 

From junction to tab 

From tab to soldering points 

From soldering points to ambient** 

CHARACTERISTICS 

Tamb = 25 °c; unless otherwise specified 

Collector cut-off current 
IE= O; -Vcs = 20 v 

D.C. current gain 
IE= 1 mA; -Vcs = 10 V 

Transition frequency at f = 100 MHz 
IE= 1 mA; -Vcs = 10 V 

Noise figure at f = 200 MHz 
IE= 1 mA; -Vcs = 10 V; Rs= 50 n 

Transducer gain (common base) at f = 200 MHz 
IE= 3 mA; -Vcs = 10 V; Rs= 60 n; RL = 920 n 

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

-Vern 

-VEBQ 

--le 

Ptot 

Tstg 

T· J 

Rth j-t 

Rth t-s 

Rth s-a 

-lcso 

hFE 

fT 

F 

Gtr 

max. 30 v 
max. 30 v 
max. 4 v 
max. 25 mA 

max. 200 mW 

-··65 to+ 150 oc 

max. 

< 

> 

typ. 

typ. 

typ. 

150 °c 

60 K/W 

280 K/W 

90 K/W 

50 nA 

25 

350 MHz 

5 dB 

17 ,5 dB 
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200 

100 
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100 200 

Fig. 2 Power derating curve. 
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L BF550 

SILICON PLANAR EPITAXIAL TRANSISTOR 

P-N-P transistor, in a microminiature plastic envelope, intended for applications in thick and thin-film 
circuits. This transistor is primarily intended for use in i.f. detection applications. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (d.c.) 

Total power dissipation up to Tamb = 60 °c 

Junction temperature 

D.C. current gain at Tj = 25 oc 
-le= 1mA;-VcE=10V 

Transition frequency at f = 100 MHz 
-le= 1mA;-VcE=10V 

Noise figure at Rs = 300 n 
-le= 1 mA;-VcE = 10 V; f = 100 kHz 

MECHANICAL DATA Dimensions in mm 

Fig. 1 SOT-23 1 ____ 3,0 ___ _., 

2,8 

-~---

-Vcso 

-VcEO 

-le 

Ptot 

Tj 

hfE 

fT 

F 

max. 40 v 
max. 40 v 
max. 25 mA 

max. 200 mW 

max. 150 °c 

> 50 

typ. 325 MHz 

typ. 2 dB 

Marking code 

BF550 = G2 

3 
0,150 

"2,090 

!/' 
- I0,95j r-=lo,2@IA I si '~ 

See also Soldering Recommendations. 

-) 
1,4 2,5 
1,2 max 

---~I l 
TOP VIEW 

7266908.9 

BF550R = G5 

3 

1~ 
2 
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BF550 J 
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 Tamb = 60 °c ** 

Storage temperature 

Junction temperature 

THERMAL CHARACTERISTICS* 

Tj = Px ( Rth j-t + Rth t-s + Rth s-al + T amb 

Thermal resistance 

From junction to tab 

From tab to soldering points 

From soldering points to ambient** 

CHARACTERISTICS 

T amb = 25 °c unless otherwise specified 

Collector cut-off current 
IE=O;-VcB=30V 

Emitter cut-off current 
le= O; -VEB = 3 V 

Base-emitter voltage 
-le= 1mA;-VcE=10V 

D.e. current gain 
-le= 1mA;-VcE=10V 

Transition frequency at f = 100 MHz 
-le=1 mA;-VeE=10V 

Feedback capacitance at f = 1 MHz 
-le= 1 mA; -VcE = 10 V 

Noise figure at Rs= 300 l.1 
-le= 1mA;-VeE=10 V; f = 100 kHz 

* See Thermal characteristics. 

-Vcao 

-Vern 

-VEBO 

-le 

Ptot 

Tstg 

Tj 

Rth j-t 

Rth t-s 

Rth s-a 

-lcao 

-IEBQ 

-VBE 

hFE 

fT 

Cre 

F 

** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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max. 40 v 
max. 40 v 
max. 4 v 
max. 25 mA 

max. 200 mW 

-55 to +150 oc 

max. 

< 

< 

typ. 

> 

typ. 

typ. 

typ. 

150 °c 

60 K/W 

280 K/W 

90 K/W 

50 nA 

100 µA 

750 mV 

50 

325 MHz 

0,5 pF 

2 dB 
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l BF569 

SILICON PLANAR EPITAXIAL TRANSISTOR 

P-N-P transistor in a microminiature plastic envelope, intended for applications in thick and thin-film 
circuits such as self-oscillating mixer in u.h.f. tuners in conjunction with bipolar transistors or with 
MOS fets. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (d.c ) 

Total power dissipation up to T amb = 60 °c 

Junction temperature 

Transition frequency at f = 100 MHz 
IE= 3 mA; -Vee= 10 V 

MECHANICAL DATA 

Fig. 1 SOT-23 

0,150 
"'°,090 

//' 

, ____ 3,0 ___ ._, 
2,8 

-[fil-
-10,951 

TOP VIEW 

See also Soldering recommendations. 

-Vcso max. 40 v 

-vcEo max. 35 v 

-le max. 30 mA 

Ptot max. 200 mW 

Tj max. 150 oc 

fy typ. 900 MHz 

Dimensions in mm 

Marking code 

7Z66908.9 

( J,ly 1007 359 



BF569 J 
RATINGS 

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

Collector-base voltage (open emitter) -V CBO 

Collector-emitter voltage (open base) -V CEO 

Emitter-base voltage (open collector) 

Collector current (d.c.) 

Total power dissipation up to T amb = 60 OC** 

Storage temperature 

Junction temperature 

THERMAL CHARACTERISTICS* 

Tj = Px (Rth j-t + Rth t-s + Rth s-al + T amb 

Thermal resistance 

From junction to tab 

From tab to soldering points 

From soldering points to ambient** 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified. 

Collector cut-off current 
1e=O;-VcB=2ov 

D.C. current gain 
IE= 3 mA;-VcB = 10 V 

Transition frequency at f = 100 MHz 
IE= 3 mA;-VcB = 10 V 

Feedback capacitance at f = 1 MHz 
IE=1 mA;-VcB=10V 

Noise figure at f = 800 MHz 
le= 3 mA;-VcB = 10V; Rs= 60.U; RL = 500.Q 

Power gain at f = 800 MHz 
IE= 3 mA;-VcB = 10V; Rs =60.U; RL = 500.U 

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

3.60 December 1982 

-Ve Bo 

-le 

Ptot 

Tstg 

Tj 

Rth j-t 

Rth t-s 

Rth s-a 

-lcBo 

hFE 

fy 

Cre 

F 

Gpb 

max. 

max. 

40 v 
35 v 

max. 3 V 

max. 30 mA 

max. 200 mW 

-65 to+ 150 oc 

max. 150 oc 

< 

> 
typ. 

typ. 

typ. 

typ. 

typ. 

60 K/W 

280 K/W 

90 K/W 

100 nA 

25 
50 

900 MHz 

0,33 pF 

4,5 dB 

14,5 dB 



Silicon planar epitaxial transistor 

300 

Ptot 

(mW) 

200 

100 

0 
0 

l ___ B-F5_6_9 __ _ 

7Z84416 1 
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Fig. 2 Power derating curve. 
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SILICON PLANAR EPITAXIAL TRANSISTOR 

N-P-N transistor in a plastic SOT-23 variant envelope, intended for use in large-signal handling i.f. pre
amplifiers of TV receivers in combination with surface acoustic wave filters. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (d.c.) 

Total power dissipation up to Tamb = 25 oc 

Junction temperature 

D.C. current gain 
le= 10mA;,VcE=1 V 

Transition frequency at f = 100 MHz 
le= 40 mA; VcE = 10 V 

Voltage gain at f = 36 MHz (see Fig. 4) 
le= 20 mA; VcE"" 10,4 V 

Interference voltage for K = 1% (see Fig. 3) 

MECHANICAL DATA 

Fig. 1 SOT-23. 

, ____ 3,0 ___ ... , 

0,150 
~.090 

2,8 

--IT;fil-
- lo,951 

Vcso 

VcEO 

le 

Ptot 

Tj 

hFE 

fT 

Gv 

V(int)rms 

max. 40 v 
max. 15 v 
max. 100 mA 

max. 300 mW 

max. 150 oc 

> 40 

> 490 MHz 

typ. 24 dB 

typ. 120 mV 

Dimensions in mm 

Marking code 

826 

3 

//' r.;.lo,2@! A I BI 

......--.-+---+----+! 1 
,-© 

1,4 
1,2 

~==::::;::::!::::;::::===~--~ 

max 

TOP VIEW 

See also Soldering recommendations. 

2,5 
max 

j 
7Z66908.9A 
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BF570 J 
RATINGS 

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

Collector-base voltage (open emitter) Vcso 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current (d.c.) 

Total power dissipation up to T amb = 25 oc 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

From junction to tab 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off current 
IE= O; Vcs = 20 v 
IE= 0; Vcs = 20V; Tj = 125 oc 

Emitter cut-off current 
ic = o; Ves = 2 v 

D.C. current gain 
le= 10 mA; VcE = 1 V 

Transition frequency at f = 100 MHz 
le= 10 mA; VcE = 10 V 

le= 40 mA; Vee= 10V 

Collector capacitance at f"' 1 MHz 
IE=le=O;Vcs=10V 

Emitter capacitance at f = 1 MHz 
le= le= O; vrn = 1 v 

Feedback capacitance at f"' 1 M.Hz 
lc=O;Vce=10V 
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VcEQ 

Ve so 

le 

Ptot 

T stg 

Tj 

Rth j-t 

icso 

lcso 

IEBO 

hFE 

fT 

fT 

Cc 

Ce 

Cre 

max. 

max. 

max. 

max. 

40 v 
15 v 

4,5 v 
100 mA 

max. 300 mW 

-55 to +150 oc 

max. 150 oc 

430 K/W 

< 400 nA 

< 30 µA 

< 100 nA 

> 40 

> 500 MHz 

> 490 MHz 

typ. 2,2 pF 

< 3,5 pF 

< 4,5 pF 

typ. 1,6 pF 
< 2,2 pF 



Silicon planar epitaxial transistor 

1500 

fT 
(MHz) 

1000 

500 

0 

!..a 

0 

typ 

25 50 75 

Fig. 2 VcE = 10 V; Tj = 25 oc. 

APPLICATION INFORMATION 

10nFI 

( 1) Test instrument load. 

l ___ B_F-57_0 __ _ 

7Z88007 

N--1 

lc(mA) 100 

15pF 

7Z97580 

Fig. 3 Large-signal handling i.f. preamplifier for surface acoustic wave filter. 
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BF570 J 
Performance 

Supply voltage 

Collector current 

Measuring freciuency 

Input impedance 

Output impedance 

Voltage gain v 
Gv (in dB) = 20 log~ 

Vi 

Interference voltage for K = 1 % * 

Vee 

ic 
fi 

Zi 

Zo 

Gv 

V (int}rms 

12 v 
20mA 

36 MHz 

typ, 50U//1 pf 

< 100 n 

typ. 24 dB 

typ, 120 mV 

* Input terminal voltage at.50 n internal resistance of signal generator, interference frequency 40 MHz, 
80% modulated with 1 kHz. 
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l BF579 

SILICON PLANAR TRANSISTOR 

P-N-P transistor in a microminiature envelope primarily intended for u.h.f. applications in thick and 
thin-film circuits. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current 

Total power dissipation up to Tamb = 850C 

Junction temperature 

Transition frequency at f = 100 MHz 
le= 10 mA; -Vee= 10 V 

Transducer gain (common base) 
le= 10 mA;-Vcs = 10 V; f = 800 MHz 
Rs = 60 '2; R L = 500 '2; T amb = 25 oc 

Noise figure (common base) 
le= 10 mA;-Vcs = 10 V; f = 800 MHz 
Rs = 60 n; R L = 500 n 

Dimensions in mm MECHANICAL DATA 

Fig. 1 SOT-23. , ___ 3,0 ___ .,., 

10° 
max 
L_ 

0,150 
~.090 

//' 

2,8 

-~-
-I0,951 

2,5 
max 

j 
L-+trlo.1@IA le I 

TOP VIEW 

See also Soldering recommendations. 

-Vcso max. 

-Vern max. 

-le max. 

Ptot max. 

Tj max. 

typ. 

typ. 

F typ. 

20 v 
20 v 
25 mA 

150 mW 

150 oc 

1350 MHz 

16 dB 

4,5 dB 

Marking code 

BF579 = G7 

3 

;,- 0,2@ A B 2~ 

7Z66908.9 
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BF579 J 
RATINGS 

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

Collector-base voltage (open emitter) see Fig. 2 -V CBO 

Collector-emitter voltage (open base) see Fig. 2 -VcEO 

Emitter-base voltage (open collector) see Fig. 2 

Collector current 

Base current (d.c.) 

Total power dissipation up to T amb = 85 OC** 

Storage temperature 

Junction temperature 

THERMAL CHARACTERISTICS* 

Tj = P x ( Rth j-t + Rth t-s + Rth s-al + T amb 

Thermal resistance 

From junction to tab 

From tab to soldering points 

From soldering points to ambient** 

CHARACTERISTICS 

Tamb = 25 oc 

Collector cut-off current 
IE=O;-VcB=15V 

Emitter cut-off current 
le= O; -ve8 = 1 v 

D.C. current gain 
le= 10 mA;-VcE = 10 V 

Transition frequency at f = 100 MHz 
IE= 10 mA; -Vcs = 10 V 

Feedback capacitance at f = 500 kHz 
IE= 7 mA;-Vcs = 10 V 

IE=O;-VcB=10V 

Transducer gain (common base) 
IE= 10 mA;-Vcs = 10 V; f = 800 MHz 
Rs = 60 U; R L = 500 n 

Noise figure (common base) 
IE= 10 mA;-Vcs = 10 V; f = 800 MHz 
R5=60il;RL =500Q. 

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

368 September 1980 

-Vrno 

-le 

-Is 

Ptot 

Tstg 

Tj 

Rthj-t 

Rth t-s 

Rth s-a 

-lcso 

-leso 

hFE 

fT 

Cre 

Crb 

Gtr 

F 

max. 20 v 
max. 20 v 
max. 3 v 
max. 25 mA 

max. 10 mA 

max. 150 mW 

-65 to+ 150 oc 

max. 

< 

< 

> 

typ. 

typ. 

typ. 

typ. 

typ. 

150 oc 

60 K/W 

280 K/W 
90 K/W 

100 nA 

100 nA 

20 

1350 MHz 

0,46 pF 

160 fF 

16 dB 

4,5 dB 



~~~~~S-il-ic_o_n_p-la-n-ar_t_r-an-s-is-to-r~~~~~~~~~~~~~~~~---~~--··~~~B-F-5~7-9~~~~~ 
30 

-v 
(V) 

20 

10 

0 

200 

Ptot 
(mW) 

100 

0 

1--i 

t--

0 

0 

7Z82721 

-Vcso/-Vcrn ··-+-· t--r-

1 

1 
-Vrno 1 

l"'-l 
100 200 

Fig. 2 Voltage derating curves. 

7 Z82720 

J.1 
I 

' 
' ~ 

~ 

~ 

cs: 
~ 

100 200 Tamb (oC) 300 

Fig. 3 Power derating curve. 
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l BF620 
____ s_F_e_22 ___ _ 

SILICON EPITAXIAL TRANSISTORS 

• For video output stages 

N-P-N transistors in a microminiature plastic envelope intended for class-B video output stages in colour 
television receivers. 

P-N-P complements are BF621 and BF623 respectively. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector-emitter voltage (RsE = 2,7 kn) 

Collector current (peak value) 

Total power dissipation up to Tamb = 25 °e 

Junction temperature 

D.e. current gain 
le= 25 mA; VeE = 20 V 

Transition frequency at f = 35 MHz 
le= 10 mA; VeE = 10 V 

Feedback capacitance at f = 1 MHz 
le= O; VeE = 30 v 

Vcso 

Vern 

Vern 

lcM 

Ptot 

Tj 

Dimensions in mm 

max. 

max. 

max. 

max. 

max. 

max. 

> 

> 

< 

MECHANICAL DATA 

Fig. 1 SOT-89. 

I- 1,6 -1,4 

4,6 i=h 4,4 

I._ 1,8_. 
1,4 

-t 1 

J ,_ 
0,44 
0,37 

0,8 
min ' 1 3 t-, , _.I l .... o.s3 ., 

..--~~~~=-"' ' 040 
[±[0,13@ I B@ ~ ,, -&,~~(2xl ' , 

-~-1 I 
-11QJ-

See also Soldering recommendations. 
BOTTOM VIEW 

2•6 4 25 2,4 ' i 3,75 

-J 
7269230.6 

BF620 BF622 

300 250 v 
250 v 

300 - v 
~ 

100 mA 

1 w 
150 oc 

50 

60 MHz 

1,6 pF 

Mark 

BF620 =DC 
BF622 =DA 

3 

2~ 
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BF620 J 
BF622 . 

RATINGS 

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

BF620 BF622 

Collector-base voltage (open emitter) VcBO max. 300 250 v 
Collector-emitter voltage (open base) Vern max. 250 v 
Collector-emitter voltage (RBE = 2,7 kS1) Vern max. 300 v 
Emitter-base voltage (open collector) VEBO max. 5 v 
Collector current (d.c.) le max. 50 mA 

Collector current (peak value) lcM max. 100 mA 

Total power dissipation up to Tamb = 25 °c 
mounted on a ceramic substrate 
area= 2,5 cm 2 ; thickness= 0,7 mm Ptot max. w 

Storage temperature Tstg -65 to+ 150 oc 

Junction temperature Tj max. 150 oc 

THERMAL RESISTANCE* 

From junction to collector tab Rth j-tab 25 K/W 

From junction to ambient in free air 
mounted on a ceramic substrate 
area= 2,5 cm 2 ; thickness= 0,7 mm Rthj·a 125 K/W 

CHARACTERISTICS BF620 BF622 
Tj = 25 °c unless otherwise specified 

Collector cut-off current 
IE= O; VcB = 200 V lcBO < 10 10 nA 

Collector-emitter voltage 
RsE = 2,7 kS1; VcE = 250 v lcER < 50 nA 

RsE = 2,7 kS1; VcE = 200 V; Tj = 150 oc lcrn < 10 10 µA 

Saturation voltage --~ 

le= 30 mA; Is= 5 mA VcE sat < 0,6 v 
D.C. current gain 

le= 25 mA; VcE = 20 V hFE > 50 

Transition frequency at f = 35 MHz 
lc=10mA;VcE=10V fT > 60 MHz 

Feedback capacitance at f = 1 MHz 
le= O; VcE = 30 v Cre < 1,6 pF 

* See Thermal characteristics. 
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Silicon epitaxial transistors l BF620 
___ B_F_62_2 __ _ 

t----1----+----l--l-+--+-I-++-- --+---- --+-· --·!-+-+++---- - ---+--+--+--+-1-++-l-l 

100t----1----+----l--l-+--+-+-++---+---+--4--+---1--4-1-'~---+---11--+-.i,.......i.-+-~ 

typ 

' 501--~-+---l--t-+-+-+-+-1-+--~-+~+-~[S_.......+-+-+-+++--~-+---~I-+-+-~ 

N 

o~~~~_.__.__._......._ ..................... ~~......._~....__.__._ ...................... _._~~....___.~.__.__..""""-'._._. 

120 

'c 
(mA) 

80 

40 

1 

0 
0,5 

10 lc(mA) 

Fig. 2 Typical values at VcE = 20 V; Tj = 25 oc. 

7Z78281.1 

t 
l-

1 

1-
~ 

0,75 
V9E(V) 

150 ~~~~~~~~-.--~.....-i7Z~7~74T2"5 

fT 

(MHz)~--1~+--+-+-11-+-1-++---+--+-+++++H 

typ 

501----11---1-1-+-1-+-1-+1-~-+--+-+-+-++++1 

OL-~'--.J.....-Jc...J......U....._~_.__,__.__._._........, 

1 10 le (mA) 102 

Fig. 4 VcE = 10 V; Tj = 25 DC; f = 35 MHz. 

-
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·sF620 J·. 
BF622 _ 

7277674 

1,0 t--11--t-+-+-+--+-+-+-+-tl--t--1--+-!--1 

VBE ~--+--+--+--+--+-..,.__,__,__,___,.~~-----r--r-. 
(V) 

0 .7 5 ,__,__._,...,'I-....-+--+--+-....---,__._..,.._,__,......., 

-...,..... typ 

I fJ':--r.... 

---r-
r--t--t-+-+-+--t--+-+-+--,!--t-t- ·---j-

0,25 l-t--t--+-+-+--+--+-+-+.--,1--t-+-+-+--1 
~--+--+--+--+--+--+---+-·!--<---r--+---j ·--t-

t-t-+-+-+--+-+-r-+-+--r-t-1- t-t--

0....__.'--'_.__.__.___._...._..__._.~~~~ 

0 50 100 T· (oCl 150 
J 

Fig. 5 le= '.25 mA; VcE= 20 V. 

7l71:l282 
5,...........,.....,............,....,..,...,.....,....-r-T'....,.....,-,.-.-,....,.....,._,_,.~ 

ere t-+-+-+-+-+-+-+-+-+-+-+--t-t·-+-+-+·-+--+-+-1 
( p F ) t-+-+-+-+--+-+-+--+-rl +-c+-•- t- -r-1~ -r--r-

t--t-+-+-+-+-+-+-+-+-+-+-+-f·- -+-+' ···-i--·r+-1 
t-+-+-+-+--+-r+--+ -·r- -er .l . -·t-t- .. 

41-+-+-+-+-+-+-+-+-+-+-+-+-+-l-+-+-+-+-+-I 
1-+~r--+--+-t-t-+--+-t-t-rf-. t-r- --r-r-r

+-H- ·-r---r-r-;--., 
·+.·+- ·r-

r+-+-+-+--+-+-+--+-r~~t---r-4·- 1-

I -j--

H+-t-+-+-+-+-+-t-t-+-t-t-+-t- t-t-· -t--t-

2 ~~.-+-+-+--+-1-_,........_,_..,l-+-·-......... r·~t-._,_,.._.,......~ 

o ......... ~~~~~~~~--~~~ 
0 20 VCE·(V) 40 
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1cBO 
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10 

0,2 
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E - -
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_l 
_l -_z 

lL 

I== L1 
:::::J· 

z 

0 100 200 

Fig. 6 VcB = 200 V; typical values. 



l BF621 

___ B_F_6_2_3 __ _ 

SILICON EPITAXIAL TRANSISTORS 

• For video output stages 

P-N-P transistors in a microminiature plastic envelope intended for application in class-B video output 
stages in colour television receivers. 

N-P-N complements are BF620 and BF622 respectively. 

QUICK REFERENCE DATA 

BF621 BF623 

-Vcso max. 300 250 v 
-Vern max. 250 v 
-VcER max. 300 v 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector-emitter voltage (RgE = 2,7 k.Q) 

Collector current (peak value) 
----

Total power dissipation up to Tamb = 25 °c 

Junction temperature 

D.C. current gain 
-le= 25 mA; -VcE = 20 V 

Transition frequency at f = 35 MHz 
-le= 10 mA; -VcE = 10 V 

Feedback capacitance at f = 1 MHz 
le= O; -VcE = 30 v 

-lcM 

Ptot 

Tj 

MECHANICAL DATA 

Fig. 1 SOT-89. 

Dimensions in mm 

I- 1,6 _.,. 
1,4 

max. 

max. 

max. 

> 

> 

< 

/_~:~-.~~ 1,4 rl---+ 
.-----.. -t l 

2'6 4 25 
2•4 3'75 

JL 
0,44 
0,37 

0,8 
min 

See also Soldering recommendations. 

~ ' 

2 - j 
7269230.6 

BOTTOM VIEW 

100 mA 

1 w 
150 oc 

50 

60 MHz 

1,6 pF 

Mark 

BF621 =OF 
BF623 =DB 

3 

2~ 
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BF621 J 
BF623 _ 

RATINGS 

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

BF621 BF623 

Collector-base voltage (open emitter) -Vcso max. 300 250 v 
Collector-emitter voltage (open base) -Vern max. 250 v 
Collector-emitter voltage (RBE = 2,7 kn) -Vern max. 300 v ----
Emitter-base voltage (open collector) -VEBQ max. 5 v 
Collector current (d.c.) -le max. 50 mA 

Collector current (peak value) ·-lcM max. 100 mA 

Total power dissipation up to T amb = 25 °c 
mounted on a ceramic substrate 
area= 2,5 cm 2 ; thickness= 0,7 mm Ptot max. w 

Storage temperature Tstg -65to+150 oc 

Junction temperature T J max. 150 oc 

THERMAL RESISTANCE* 

From junction to collector tab Rth j-tab 25 K/W 

From junction to ambient in free air mounted 
on a ceramic substrate area= 2,5 cm 2 ; 

thickness= 0,7 mm Rth j-a 125 K/W 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified 
BF621 BF623 

Collector cut-off current 
IE=0;-Vcs=200V -lcso < 10 10 nA 

Collector-emitter voltage 
RsE = 2,7 kn; -VcE = 250 v -lcER < 50 - nA 

RsE = 2,7 kn; -VcE = 200 V; Tj = 150 oc -lcER < 10 10 µA ----
Saturation voltage 

-le= 30 mA; -Is= 5 mA -VcEsat < 0,8 v 
D.C. current gain 

-le= 25 mA; -VcE = 20 V hFE > 50 

Transition frequency at f = 35 MHz 
-le= 10 mA; ·--VcE = 10 V fT > 60 MHz 

Feedback capacitance at f = 1 MHz 
le= o; -VcE = 30 v Cre < 1,6 pF 

* See Thermal characteristics. 
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Silicon epitaxial transistors l BF621 

.__ __ s_F_6_2_3 __ _ 

1501---+---l-+-+-i-+-+++---+---l-+-+-i-+-+++---+---+-+--l---l-l-+-I-! 

1 oo r----+------+ typ +-Y-H~=~~--1-+-+-+-4~+---+--+-+-+-+-4~1-l 

~-+- ~ 
------- ---- -- ---+- --+---+---+--+-+----+-~-,_._._---+--+-+---+---+--+-+-----+--+---+-+-+--+--1--l--I 

1-- -----

r---- --- +- -+-l----+---+---+--i-+----+-------4-~+--+--+-1----+---l--l--l------l--+-4--+-+-<1--+--+--1 
50t--~--t~--+--+---+--+-l-+-i-+-~~+---+~,...+--+-1-+-++-+--~-+~-+---l--l--f-1.~ 

o~--..____..._..__.._._._.._._..__ __ ..____._..__...___._,_........_..__ __ ..____._.._.....__._,_..._._. 

1 10 -le (mA) 

Fig. 2 Typical values at -VcE = 20 V; Tj = 25 °c. 
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40 
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7Z78286 1 
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i v 
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-'---
0.75 

-VBE (V) 

Fig. 3 -VcE = 20 V; Tj = 25 oc; typical values. 

150~-~~~~~-~~~~7Z~7~74 ...... 31 

fT 

(MHz)1---i---+-t--+++t-t-t---+-+-+++++H 

1001---i---+-t--+++t-t-t---+-+-++++++-1 
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Fig. 4 -VcE = 10 V; Tj = 25 oc; f = 35 MHz. 
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378 

BF621 J 
BF623 . 

7277614.A 

1,0 t-t-+-t--+-+-+-t-t-+-+-+-+-~1--1 

-VBE t-t-+-+-+--+-+--t-t-+-+---+-+-+--11--1 

(V) 

0,75 t-t-+-+ .... ,..._-+--+-+--t-t-+-+---+--+-+--11--1 

,..,...... typ 

0,5 t-t-+-t--+-+-+-t-t-+-+-+-+-~1--1 

0 ,2 5 t-t-+-t--+--+-+--t-t-+-+---+-+-+-tl--I 

o......_.__.__,_""""-_._....__ ........... _.__.__,_...._..__.__, 
0 50 100 T· (oC) 150 

J 

Fig. 5 -le= 25 mA; -VcE = 20 V. 
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ere 
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[] 

!\. 
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ho.. typ 
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Fig. 7 le= 0; f = 1 MHz; Ti= 25 bC. 
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Fig: 6 -V CB= 200 V; typical values. 



BF660 

SILICON PLANAR TRANSISTOR 

P-N-P transistor, in a microminiature plastic envelope; intended for use as oscillator in v.h.f. tuners 
with extended frequency range and/or in conjunction with MOS-F.ETs 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 Tamb = 60 °c 
Junction temperature 

Transition frequency at f = 100 MHz 
IE= 5 mA; -Vcs = 10 V 

MECHANICAL DATA 

Fig. 1 SOT-23. 

0,150 
----..a.ago 

//' 

3 

a 48 ° _I 
' -0,1 

Dimensions in mm 

TOP VIEW 

See also Soldering recommendations. 

-Vcso 

-Vern 
·-lcM 

Ptot 

Tj 

max. 40 v 
max. 30 v 
max. 25 mA 

max. 200 mW 

max. 150 oc 

typ. 650 MHz 

Marking code 

BF660 =GS 

3 

2~ 
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--B-F66-0 _Jl ________ _ 
RATINGS 

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

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current (peak value) 

Base current (d.c.) 

Total power dissipation up to T amb = 60 °c ** 

Stornge temperature 

Junction temperature 

THERMAL CHARACTERISTICS* 

Tj = P x { Rth j-t + Rth t-s + Rth s-al + T arnb 

Thermal resistance 

From junction to tab 

From tab to soldering points 

From soldering points to ambient 

CHARACTERISTICS 

Tamb = 25 oc 

Collector cut-off current 
IE=O;-Vcs=20V 

D.C. current gain 
IE= 3 mA; -VcE = 10 V 

Transition frequency at f = 100 MHz 
IE= 5 mA; -Vcs = 10 V 

Feedback capacitance at f = 1 MHz 
IE= 1 mA; -Vcs = 10 V 

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

-Vern 

-VEBo 

-lcM 

-Is 

Ptot 

Tstg 

Ti 

Rth j-t 

Rth t-s 

Rth s-a 

-lcso 

max. 40 v 
max. 30 v 
max. 4 v 
max. 25 mA 

max. 10 mA 

max. 200 mW 

-65 to+ 150 oc 

max. 

< 

> 

typ. 

typ. 

150 oc 

60 K/W 

280 K/W 

90 K/W 

50 nA 

30 

650 MHz 

0,65 pF 



~-------S-il-ico_n_p_l_an_a_r-tr-an-s-ist_o_r-------------------------------~~-------B-F __ 6_6_0 ________ ~ 
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Fig. 2 Power derating curve. 
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____ Jl_BF76-7 
SILICON PLANAR TRANSISTOR 

P-N-P transistor in a microminiature plastic envelope, primarily intended for application as gain con
trolled amplifier e.g. in v.h. f. and u.h. f. television tuners in thick and thin-film circuits. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (d.c.) 

Total power dissipation up to T amb = 60 oc 

Junction temperature 

Transition frequency at f = 100 MHz 
IE = 3 mA; -V CB = 10 V 

Transducer gain (common base) 
le= 3 mA; -VcB = 10 V; f = 800 MHz 
Rs= son; R L = 500 n 

Noise figure (common base) 
le= 3 mA; -VcB = 10 V; f = 800 MHz 
Rs=60Il; RL =500n 

MECHANICAL DATA Dimensions in mm 

Fig. 1 SOT-23. 3,0 
2,8 

0,150 -[f;fil-
---E,090 - lo,951 

!/' 

10° 
t 

max 1,4 

1- 1,2 
_J 

\ 
3 

-vcBo 

-Vceo 

-le 

Ptot 

Tj 

tr 

F 

-=- 0,2 

1 
2,5 
max 

l 
l--@ilo,1@)!AIBI 

7288908.9 

TOP VIEW 

See also Soldering recommendations. 

max. 

max. 

max. 

max. 

max. 

typ. 

typ. 

typ. 

A B 

30 v 

30 v 

20 mA 

200 mW 

150 oc 

900 MHz 

13 dB 

4 dB 

Marking code 

BF767 = G9 
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BF767 j 
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 T amb = 60 oc * * 

Storage temperature 

Junction temperature 

THERMAL CHARACTERISTICS* 

Tj = P x ( Rth j-t + Rth t-s + Rth s al + T amb 

Thermal resistance 

From junction to tab 

From tab to soldering points 

From soldering points to ambient** 

CHARACTERISTICS 

T amb = 25 °c; unless otherwise specified 

Collector cut-off current 
IE= O;-Vcs = 15 v 

D.C. current gain 
-IE=3mA;-Vcs= 10V 

-IE=7mA;-Vcs=4V 

Transition frequency at f = 100 MHz 
IE= 3 mA; -Vcs = 10 V 

IE=7mA;-Vcs=5V 

Feedback capacitance at f = 500 kHz 
IE= 1 mA; -Vcs = 10 V 

IE=O;-Vcs=10V 

Transducer gain (common base) 
IE= 3 mA;-Vcs = 10 V; f = 800 MHz 
Rs = 60 U; R L = 500 n 

Noise figure (common base) 
IE= 3 mA; -Veg= 10 V; f = 800 MHz 
Rs= 60 U; RL = 500 n 

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

-Vern 

-VEBQ 

-le 

Ptot 

Tstg 

Tj 

Rth j-t 

Rth t-s 

Rth s-a 

-lcBo 

hFE 

hFE 

fT 

fT 

Cre 

Crb 

Gtr 

F 

max. 30 v 
max. 30 v 
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> 
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typ. 
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280 K/W 
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160 fF 
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4 dB 
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Fig. 2 Power derating curve. 
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l BF820 
BF822 

-

SILICON EPITAXIAL TRANSISTORS 

N-P-N transistors in a microminiature plastic envelope intended for application in thick and thin-film 
circuits. Primarily intended for use in telephony and professional communication equipment. P-N-P 
components are BF821, BF823 respectively. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector-emitter voltage (RsE = 2.7 k.Q) 

Collector current (peak value) 

Total power dissipation up to Tamb = 35 oc 

Junction temperature 

D. C. current gain 
le= 25 mA; VcE = 20 V 

Feedback capacitance at f = 1 MHz 
lc=O;VcE=30V 

Transition frequency at f = 35 MHz 
le= 10 mA; VcE = 10 V 

MECHANICAL DATA 

Fig. 1 SOT-23. 

0,150 
~,090 

//' 

Dimensions in mm 
1 ____ 3,0 ___ ._, 

2,8 

---D]]--
-10,95J 

3 

Vcso 

Vern 

Vern 

lcM 

Ptot 

T· J 

hFE 

Cre 

fT 

2,5 
max 

o,4a_g,1-J J-i~lo.1@ I A I BI 
max 

TOP VIEW 

See also Soldering recommendations. 

max. 

max. 

max. 

max. 

max. 

max. 

> 

< 

> 

7Z66908.9A 

BF820 BF822 

300 250 v 
250 v 

300 v ----
100 mA 

310 mW 

150 oc 

50 

1,6 pF 

60 MHz 

Mark 

BF820 = 1 V 
BF822 = 1 X 

3 

2~ 
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BF820 J 
BF822 . 

RATINGS 

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

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector-emitter voltage (RsE = 2,7 kn) 

Emitter-base voltage (open collector) 

Collector current (d.c.) 

Collector current (peak value) 

Total power dissipation* 
up to Tamb = 35 °c 

Storage temperature 

Junction temperature 

THERMAL CHARACTERISTICS** 

Tj = P( Rth j-t + Rth t-s + Rth s·a) + Tamb 

Thermal resistance 
from junction to tab 
from tab to soldering points 
from soldering points to ambient* 

400 

Ptot max 
(mW) 

Vcso 

Vern 

VcER 

VEBO 

le 

lcM 

Ptot 

Tstg 

Tj 

Rth j-t 
Rth t·S 

Rth s-a 

7Z88161 

Fig. 2 Power derating curve. 

max. 

max. 

max. 

max. 

max. 

max. 

max. 

max. 

* Mounted on a ceramic substrate: area~ 2,5 crn2 ; thickness= 0,7 mm. 
** See Thermal characteristics. 
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Silicon epitaxial transistors 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off current 
IE= O; Vcs = 200 v 

Collector-emitter voltage 
RsE = 2,7 k.11; VcE = 250 v 
RsE = 2,7 k.11; VcE = 200 V; Tj = 150 oc 

Saturation voltage 
le= 30 mA; Is= 5 mA 

D.C. current gain 
le= 25 mA; VcE = 20 V 

Transition frequency at f = 35 MHz 
le= 10 mA; VcE = 10 V 

Feedback capacitance at f = 1 MHz 
'c = o; VcE = 30 v 

lcso < 

lcrn < 
lcER < 

VcE sat < 

hfE > 

fT > 

Cre < 

l BF820 
BF822 

BF820 BF822 

10 10 nA 

50 50 nA 

10 10 µA 

-~--

0,6 v 

50 

60 MHz 

1,6 pF 
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390 

BF820 J 
BF822 _ 

1501--~~1---+---+--+-+++++~~-+~-t--t--+-+-t-t-t-t-~~-r---t~t-t-t-+-t-H 

typ 

I\ 
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O'--~--''---'-___._.__,_........_ ......... ~~-'-~.......__.__._ ........ ....._.....__~~..___..~..__ ........................... 
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Fig. 3 VcE = 20 V; Tj = 25 oc. 
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j_ 
80<-->--1--+--+---+----+-1-+--+----r--T--

i 40t---+--+--t--+-~7+-t-i---i--;--~ 

L 

o~~~~~~~-~~~-

0,5 0,75 
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Fig. 4 VcE = 20 V; Tj = 25 °C; typical values. 
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Fig. 5 VcE = 10 V; Tj = 25 oc, f = 35 MHz. 



Silicon epitaxial transistors 

7Z77674 

f--+-+-- --1----1-- - --+--- -- -
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Fig. 6 le= 25 mA; VcE = 20 V. Fig. 7 V CB= 200 V; typical values. 

6 ~~~~~~------7-Z '.~: 
r+t-+-+--+--+-+-4·-+-+-1 +-' - +----++-
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Fig. 8 le= O; f = 1 MHz; Tj = 25 oc. 
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l BF821 
___ s_Fa_2_a __ _ 

SILICON EPITAXIAL TRANSISTORS 

P-N-P transistors in a microminiature plastic envelope intended for application in thick and thin-film 
circuits. Primarily intended for use in telephony and professional communication equipment. N-P-N 
complements are BF820, BF822 respectively. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector-emitter voltage (RsE = 2,7 kil) 

Collector current (peak value) 

Total power dissipation up to Tamb = 35 oc 

Junction temperature 

D.C. current gain 
-le= 25 mA;-VcE = 20 V 

Feedback capacitance at f = 1 MHz 
-··le= o; --VcE = 30 v 

Transition frequency at f = 35 MHz 
-le= 10 mA; -VcE = 10 V 

MECHANICAL DATA 

Fig. 1 SOT-23. 

10° 
max 
l_ 

0,150 
~.090 

//' 

Dimensions in mm 
, ___ 3,0 __ ___,~, 

2,8 

-MJ-
- I0,95l 

-Vcso 

-Vern 

-VcER 

-lcM 

Ptot 

Tj 

hFE 

Cre 

fT 

2,5 
max 

j 
J-i•lo.1@ I A I BI 

TOP VIEW 

See also Soldering recommendations. 

BF821 BF823 

max. 

max. 

max. 

max. 

max. 

max. 

> 

< 

> 

7Z66908.9A 

300 250 v 
250 v 

300 v -------.-
100 mA 

310 mW 

150 oc 

50 

1,6 pF 

60 MHz 

Mark 

BF821=1 W 
BF823 = 1Y 

3 

2~ 
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BF821 J 
BF823 _ 

RATINGS 

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

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector-emitter voltage (RsE = 2,7 kil) 

Emitter-base voltage (open collector) 

Collector current (d.c.) 

Collector current (peak value) 

Total power dissipation* 
up to Tamb = 35 oc 

Storage temperature 

Junction temperature 

THERMAL CHARACTERISTICS** 

Tj = P( Rth j-t + Rth t-s + Rth s-al + T amb 
Thermal resistance 

from junction to tab 
from tab to soldering points 
from soldering points to ambient* 

-Vcso 

--VcEO 

-VcER 

-VEBQ 

-le 

-lcM 

Ptot 

Tstg 

Tj 

Rth j-t 
Rth t-s 
Rth s-a 

400~··~-~~~~~~--~-7Z~B_B7~61 

Ptotmax 
(mW I l-·---+-+---+----+-t---+--+---1-+--I 

300 i---+-... 

~ 
200t---+---+--l~f---'l.+--+---l-+--+--+--J 

r--1 ---+--+-+--~-~ -+-----+--+--+-----< 

100 ~+---+---+---+---+-t.._'l+--+--+---+---< 

~ 
0 

0 100 200 

Fig. 2 Power derating curve. 

max. 

max. 

max. 

max. 

max. 

max. 

max. 

max. 

* Mounted on a ceramic substrate: area= 2,5 cm2 ; thickness= 0,7 mm. 
* * See Thermal characteristics. 
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Silicon epitaxial transistors l BF821 

___ BF_8_2_3 __ _ 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 
BF821 BF823 

Collector cut-off current 
IE= O; --VcB = 200 V ---lcBO < 10 10 nA 

Collector-emitter voltage 
RBE = 2,7 kn; -VcE = 250 v --lcrn < 50 50 nA 

RBE = 2,7 kn; -VcE = 200 V; Tj = 150 oc --lcrn < 10 10 µA 

Saturation voltage ~--

-le= 30 mA; -IB = 5 mA -VcEsat < 0,8 v 
D.C. current gain 

--le= 25 mA; -VcE = 20 V hFE > 50 

Transition frequency at f = 35 MHz 
-le= 10 mA; --VcE = 10 V fT > 60 MHz 

Feedback capacitance at f = 1 MHz 
le= 0; -VcE = 30V Cre < 1,6 pF 
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___ B_F_8_2_1 __ J' : BF823 _ 

-
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Fig. 3 D.C. current gain. -VcE = 20 V; Tj = 25 oc. C 

120 

-le 

(mA) 

BO 

40 

0 
0,5 

1Z78286 1 

t 
11_ 

i v 
7-

17 v 
0,75 

-VBE (VJ 

Fig. 4 -VcE = 20 V; Tj = 25 °C; typical values. 
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Fig. 5 -VcE = 10 V; Tj = 25 oc; f = 35 MHz. 
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Silicon epitaxial transistors BF821 
BF823 

7Z77674.A 

1, 0 l--l--<~---+--+-+----+--+--1--1--l-4--+-+--I 
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Fig. 6 ·-le= 25 mA; -VcE '= 20 V. Fig. 7 ---Vea= 200 V; typical values. 
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________ Jl ____ BF-824-

H.F. SILICON PLANAR EPITAXIAL TRANSISTOR 

P-N-P transistor in a plastic SOT-23 envelope especially intended for r.f. stages in f.m. front-ends in 
"omrnnn hasfl config11ration for SM D applications. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (d.c.) 

Total power dissipation up to T amb = 25 °c 
Junction temperature 

Base current 
--le= 4 mA; --VcE = 10 V 

Transition frequency 
-le= 4 mA; --VcE ~ 10 V 

Noise figure at f = 100 MHz 
--le= 2 mA; -VcE = 10 V; Gs= 16,7 mS 

Feedback capacitance at f = 1 MHz 
VEB = 0; -Vcs = 10 v 

MECHANICAL DATA 

Fig. 1 SOT-23. 

0,150 
~.090 

//' 

_______ 3,0 
2,8 

----[fil-

2,5 
max 

_____ J 
TOP VIEW 
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--Vern 
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T· J 

-Is 

fT 
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7266908.9 

max. 

max. 

max. 

max. 

max. 

typ. 

< 

typ. 

typ. 

typ. 

30 v 
30 v 
25 mA 

300 mW 

150 °c 

80 µA 
160 µA 

450 MHz 

3 dB 

0,1 pF 

Dimensions in mm 
Marking: FS 

3 

'() 
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BF824 J 
RATINGS 

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

Collector-base voltage (open emitter) -Vcso max. 30 v 
Collector-emitter voltage (open base) -VcEO max. 30 v 
Emitter-base voltage (open collector) -VEBO max. 4 v 
Collector current (d.c.) -le max. 25 mA 

Total power dissipation up to T amb = 25 °c * Ptot max. 300 mW 

Storage temperature Tstg -55 to+ 150 oc 

Junction temperature Tj max. 150 °c 

THERMAL RESISTANCE 

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

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off current 
IE= O;-Vcs = 30 v -lcso < 50 nA 

Emitter cut-off current 
le= 0; -VEB = 4 V -IEBO < 10 µA 

Base current typ. 80 µA 
-le= 4 mA; -VcE = 10 V -ls < 160 µA 

-le= 1 mA; -Vee = 10 V -Is typ. 22 µA 

Base-emitter voltage 
-le= 4 mA; -Vee = 10 V -VsE typ. 0,76 v 

Transition frequency at f = 100 MHz 
-le= 1 mA; -VeE = 10 V fT typ. 350 MHz 

-le= 4 mA;-VeE = 10 v fT typ. 450 MHz 

-le= 8 mA; -VeE = 10 V fT typ. 440 MHz 

Feedback capacitance at f = 1 MHz 
VEB = O; -Vea= 10 v erb typ. 0,1 pF 

Noise factor at f = lOOMHz 
-le= 2 mA; -VeE = 10 V; 
Gs= 16,7 mS F typ. 3 dB 

--le= 5 mA; -VeE = 10 V; 
Gs= 6,7 mS; -iBs = 5 mS F typ. 3,5 dB 

* Mounted on ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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H.F. silicon planar epitaxial transistor 

y-parameters (common base) at f = 100 MHz 
-le= 4 mA; -VcB = 10 V 

Input conductance 

Input capacitance 

Transfer admittance 

Phase angle of transfer admittance 

Output conductance 

Output capacitance 

Feedback admittance 

Phase angle of feedback admittance 

7Z67064.1 

1000 I--+--..._.--+-+--+--+-__, -VCE = 10 V H 

fT 
f = 100 MHz f-1 

(MHz) 1--1--1--1--+-+-+-+--l--+--+--+--+-+--1--1 

7501--11--1-+-r-+-+-+--+--+--+-+-+-+-+-t 

5001-l--+-+--+-4typ+-+-+-ll--I-+-+--+-~ 

I ~ 

5 10 15 
-le (mA) 

Fig. 2. 

l ___ B_F_8_24 __ _ 

gib typ. 125 ms 

Cib typ. 64 pF 

IYfbl typ. 100 mS 

<Pfb typ. 147° 

gob typ. 40 µS 

Cob typ. 1,25 pf 

IYrbl typ. 220 µS 

<Prb typ. 85° 
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____ s_F_8_2_4 ___ J 
F 

(dB) 

typical values 
-VcE =10V 
G5 =16,7 mS 
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Fig. 4. 
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H.F. silicon planar epitaxial transistor 
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typ. values 
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Fig. 6. 

7272154 

typ. values 
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typ. values 
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v 2001--1--+-+--+--+-+y.A---+-+-........,1-+-+--+-450 

v v 
lZl 

j.J 
1001--1-+.'r~I"""-l~t---Jl-t-+--+--+-+-+-11-+-+--+--I 

Fig. 7. 

7Z72158 

typ. values 
t--t--+--+--+--+-+-+---+--+---t -Ve B = 10 V 

200 f = 100 MHz 0 

1001-+-+--+-+-11-+-y~~fe1-+-+-l'-+--I 50 

.L 
v 

v 
ILl 

I 

0'---'-+-+--+--'--+-"--'--+-'--+--+--+-..__,100 

0 2,5 5 IE (mA) 7,5 

Fig. 9. 
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BF824 J 
7Z72157 

typ. values 
1--l--+-+--+--+-+--t-t--+--l -Ve B = 10 V 

100 f = 100 MHz 2 

7Z72161 

typ. values 
1--l--+-+--+--+-+--t--+--+--l -Ve 8 = 10 V 

200 f ::: 100 MHz 0 

9ae l--l-+-+--+--+-+--1--l-+-+--+--+-+-t--t Coe I Y re I -t.p re 
(µA I V) ( p F) ( µA IV) 1--1--+-+--+--+-+--t--+--+-+--+--+--·+-1--t ( o) 

501--l--+-+--+--+-+-t-t-+-+--+--+-+-t--t 
1--t-+-+-+--t-+-f-t--t....,_9oe -+--+--+---< 

~ 

I 

o ......... ~_.__.__._..._.._.__..__.__.__._...._.._.o 

O 2,5 5 IE (mA) 7,5 

Fig. 10. 

404 J""' 19841 

I y 1- t--t-1 
L. re 

1001--1--+-+--+--+-+--t7"'!~--+-+--+--+-+-t--t50 
f 

Fig. 11. 

In . --+--t---1 
't're 



l BF840 
.__ __ B_F_8_4_1 __ _ 

SILICON PLANAR TRANSISTORS 

N-P-N transistors in a plastic SOT-23 envelope. 

Primarily intended for a.m. mixers and i.f. amplifiers in a.m./f.m. receivers using SMD technology. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (d.c.) 

Base current 
le= 1 mA; VcE = 10 V 

Total power dissipation up to Tamb = 25 oc 

Junction temperature 

Feedback capacitance at f = 1 MHz 
le= 1 mA; VcE = 10 V 

MECHANICAL DATA 

Fig. 1 SOT-23. 

, ____ 3,0 ___ ., 

2,8 

---[fil-

Vcso 

VcEO 

le 

lg 

Ptot 

T· J 

Cre 

BF840 I BF841 

max. 40 v 
max. 40 v 
max. 25 mA 

4,5-15 I 8--28 µA 

max. 300 mW 

max. 150 oc 

typ. 0,3 pF 

Dimensions in mm 

Marking code: 

BF840: F3 

BF841: F31 

0,150 
'2,090 

//' 
- J0,95J r-=-lo,2 ®I A I BI 

--+---+-----'"] 
3 

3 

2,5 
max 

j 
o,4a_g,1-l [--i-$-lo.1@ I A I a I 

TOP VIEW 

See also Soldering recommendations. 

,-© 

7Z66908.9 
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BF84Q· j• 
BF841 _ 

RATINGS 

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

Collector-base voltage (open emitter) VcBO 

CoMector-emitter voltage (open base) 

Emitter-base voltage (open colfector) 

Collector current (d.c.) 

Total power dissipation up to Tamb = 25 °C* 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

From junction to ambient* 

CHARACTERISTICS 

Tj = 25 oc uniess otherwise specified 

Collector cut-off current 
. IE= 0; VcB = 20 v 

Base-emitter voltage 
lc=lmA;VcE=lOV 

Base current 
le= 1 mA; VcE·= 10 V 

Transition frequeney at f = 100 MHz 
lc=1 mA;VcE=10V 

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

Noise figure 
le= 1 mA; VcE = 10 V; 
t = 0,2 MHz; Rs= 200 n 

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

406 October 1985 

Vern 

VEBQ 

le 

Ptot 

Tstg 

Tj 

Rth j-a 

ICBO 

VBE 

lg 

Cre 

F 

max. 

max. 

max. 

max. 

40 v 
40 v 

4 v 
25 mA 

max. 300 mW 

-55 to +150 oc 

max. 150 oc 

430 K/W 

max. 100 nA 

typ. 700 mV 
650 to 740 mV 

BF840 BF841 

4,5-15 8-28 µ.A 

typ. 380 380 MHz 

typ. 0,3 0,3 pF 

typ. 1,5 2,0 dB 



l BF989 

SILICON N-CHANNEL DUAL GATE MOS-FET 

Depletion type field-effect transistor in a plastic SOT-143 microminiature envelope with source and 
substrate interconnected. This MOS-FET tetrode is intended for use in u.h.f. applications in television 
tuners. The device is also suitable for use in professional communication equipment. 

The device is protected against excessive input voltage surges by integrated back-to-back diodes between 
gates and source. 

QUICK REFERENCE DATA 

Drain-source voltage 

Drain current (peak value) 

Total power dissipation up to Tamb = 60 °c 
Junction temperature 

Transfer admittance at f = 1 kHz 
lo= 7 mA; Vos= 10 V; + VG2-s= 4 V 

Feedback capacitance at f = 1 MHz 
lo= 7 mA; Vos= 10 V; + VG2-S = 4 V 

Noise figure at Gs = 2 mS 
lo= 7 mA; Vos= 10 V; + VG2-S = 4 V; f = 800 MHz 

MECHANICAL DATA 

Fig. 1 SOT-143. 

0,150 
"°,090 

!/' 

max 

See also Soldering recommendations. 

Dimensions in mm 

TOP VIEW 

2,5 

Vos max. 20 v 
loM max. 30 mA 

Ptot max. 200 mW 

Tj max. 150 °c 

!Yfs I typ. 12 ms 

Crs typ. 25 fF 

F typ. 2,8 dB 

Marking code 

BF989 = M89 

-= 0,2@ A B 

(3) 92 

(4) 91 

( J,~ 1987 

(2) 
d 

S, b 
( 1) 

407 
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,,BF989 J 
RATINGS 

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

Drain-source voltage 

Drain current (d.c. or average) 

Drain current (peak value) 

Gate 1 - source current 

Gate 2 - source current 

Total power dissipation up to T amb = 60 °C* 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

From junction to ambient in free air* 

STATIC CHARACTERISTICS 

T amb = 25 °c unless otherwise specified 

Gate cut-off currents 
± VG1-s = 5 V; VG2-S =Vos= 0 
± VG2-S = 5 V; VG1-s =Vos= 0 

Drain current 
Vos= 10 V; VG1-s = O; + VG2-s = 4 V; Tj = 25 oc 

Gate-source breakdown voltages 
± IG1-SS = 10 mA; VG2-S =Vos= 0 
± IG2-SS = 10 mA; VG1-S =Vos= 0 

Gate-source cut-off voltages 
lo= 20 µA; Vos= 10 V; + VG2-s = 4 v 
lo= 20 µA; Vos= 10 V; VG1-s = 0 

DYNAMIC CHARACTERISTICS 

Vos 

lo 

loM 

± IG1-S 

± IG2-S 

Ptot 

Tstg 

Tj 

Rth j-a 

± IG1-ss 
± IG2-ss 

loss 

± V(BR)G1-SS 
± V (BR)G2-SS 

-V(P)G1-S 
-V(P)G2-S 

max. 20 v 
max. 20 mA 

max. 30 mA 

max. 10 mA 

max. 10 mA 

max. 200 mW 

-65.to + 150 °c 

max. 150 oc 

460 K/W 

< 50 nA 
< 50 nA 

2 to 20 mA 

6to20 V 
6to20 V 

< 2,7 v / 

< 2,7 v 

Measuring conditions (common source): lo= 7 mA; Vos= 10 V; + VG2-S = 4 V; Tamb = 25 °c 

Transfer admittance at f = 1 kHz 

Input capacitance at gate 1; f = 1 MHz 

Input capacitance at gate 2; f = 1 MHz 

Feedback capacitance j:lt f = 1 MHz 

Output capacitance at!'f = 1 MHz 

Noise figure at Gs= 2 mS 
f=200MHz 
f=800MHz 

IYfs I 
Cig1-s 

Cig2-s 

Crs 

F 
F 

* Device mounted on a ceramic substra~!!_of 8 mm x 10 mm x 0,7 mm. 

Ap,;119871 

> 9,5 ms 
typ. 12 ms 

typ. 1,8 pF 

typ. 1,0 pF 

typ. 25 f F 

typ. 0,9 pF 

typ. 1,6 dB 
typ. 2,8 dB 



l_-~_B_F_9_9_0~~~-

SILICON N-CHANNEL DUAL GATE MOS-FET 

Depletion type field-effect transistor in a plastic microminiature envelope with source and substrate 
interconnected, intended for u.h.f. applications, such as u.h.f. television tuners and professional commu
nication equipment. 

This MOS-FET tetrode is protected against excessive input voltage surges by integrated back-to-back 
diodes between gates and source. 

QUICK REFERENCE DATA 

Drain-source voltage 

Drain current (average) 

Total power dissipation up to T amb = 60 °c 

Junction temperature 

Transfer admittance at f = 1 kHz 
lo= 10 mA; Vos= 10 V; + VG2-S = 4 V 

Feedback capacitance at f = 1 MHz 
lo= 10mA;Vos=10 V;+ VG2-S =4 V 

Noise figure at optimum source admittance 
lo= 10 mA; Vos= 10 V; + VG2-S = 4 V; f = 800 MHz 

MECHANICAL DATA 

Fig. 1 SOT-143. 

Dimensions in mm 

Vos 

lo( AV) 

Ptot 

Tj 

IYfsl 

Crs 

F 

max. 18 v 
max. 30 mA 

max. 200 mW 

max. 150 oc 

typ. 19 mS 

typ. 25 fF 

typ. 2,8 dB 

Marking code 

BF990 = M90 

o,~50 

"°,090 

!/' = 0,2@ A B 
(2) 

2,5 
max 

2 l 
!-+~----~ 

_J j 01- j i H•lo,1@JAJsl 
0,88 - 0 1 0,48 _ 0 1 

1~---1 ' 7ZB5014.l 

TOP VIEW 

See also Soldering recommendations. 

(3) 92 

(4) 91 
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d 
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----B-F9_9_0 __ J 
RATINGS 

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

Drain-source voltage Vos 

Drain current (average) lo(AV) 

Gate 1-source current 

Gate 2-source current 

Total power dissipation up to T amb = 60 °c* 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

From junction to ambient in free air* 

200 

Ptot max 
(mW) 

100 

0 
0 

3: 
\ 
~ 

\ 

~ 
rs.: 

100 

± IG1-S 

± IG2-S 

Ptot 

Tstg 

Tj 

Rth j-a 

7288768 

200 

Fig. 2 Power derating curve. 

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

410 October 1982 

max. 18 v 
max. 30 mA 

max. 10 mA 

max. 10 mA 

max. 200 mW 

-65 to+ 150 oc 

max. 150 °c 

460 K/W 



Silicon n-channel dual gate MOS-FET l_~~~B-F9_9_0~~~_, 
STATIC CHARACTERISTICS 

T amb = 25 °c unless otherwise specified 

Gate cut-off currents 

gate 1; 
± VG1-s = 7 V; VG2-s =Vos= 0 ±IG1-SS < 25 nA 

gate 2; 
± VG2-s = 7 V; VG1-s =Vos= 0 ± 1G2-ss < 25 nA 

Gate-source breakdown voltages 

gate 1; 
± IG1-SS = 10 mA; VG2-S =Vos= 0 ± V(BR)G1-SS > 8 v 
gate 2; 
± IG2-SS = 10 mA; VG1-S =Vos= 0 ± V(BR)G2-SS > 8 v' 

Gate-source cut-off voltages 

gate 1; 
lo= 20 µA; Vos= 10 V; + VG2-s = 4 v -V(P)G1-S < 1,3 v 
gate 2; 
lo= 20 µA; Vos= 10 V; VG1-S = 0 -V(P)G2-S < 1, 1 v 

DYNAMIC CHARACTERISTICS 

Measuring conditions (common source): lo= 10 mA; Vos= 10 V;+VG2-S = 4 V;Tamb = 25 °c 

Transfer admittance at f = 1 kHz 

Input capacitance at gate 1; f = 1 MHz 

Input capacitance at gate 2; f = 1 MHz 

Feedback capacitance at f = 1 MH~ 

Output capacitance at f = 1 MHz .1 

Noise figure at f = 800 MHz; Gs= 5 mS 

iYfsl 

Cig1-s 

Cig2-s. 

Crs 

Cos 
F 

> 17 mS 
typ. 19 mS 

typ. 2,6 pF 

< 3,0 pf 

typ. 1,4 pf: 

typ. 25 fF 

typ. 1,2 pF 

typ. 2,8 dB 

( Ap,;i 1987 411 





l BF991 

SILICON N-CHANNEL DUAL GATE MOS-FET 

Depletion type field-effect transistor in a plastic SOT-143 microminiature envelope with source and 
substrate interconnected. This MOS-FET tetrode is intended for use in v.h.f. applications, such as v.h.f. 
television tuners and f.m. tuners. The device is also suitable for use in professional communication 
equipment. 

The device is protected against excessive input voltage surges by integrated back-to-back diodes between 
gates and source. 

QUICK REFERENCE DATA 

Drain-source voltage 

Drain current 

Total power dissipation up to Tamb = 60 °c 
Junction temperature 

Transfer admittance at f = 1 kHz 
lo= 10 mA; Vos= 10 V; + VG2-S = 4 V 

Feedback capacitance at f = 1 MHz 
lo= 10 mA; Vos= 10 V; + VG2-S = 4 V 

Noise figure at optimum source admittance 
lo= 10 mA; Vos= 10 V; + VG2-S = 4 V; f = 200 MHz 

MECHANICAL DATA 

Fig. 1 SOT-143. 

Dimensions in mm 

0,150 
~.090 

//' 

1,4 2,5 
1,2 max 

1L::;::=+=:::;::===:;::+::;::::,i __ t 
2 

Vos max. 20 v 
lo max. 20 mA 

Ptot max. 200 mW 

T· J max. 150 oc 

I Yfs I typ. 14 mS 

Crs typ. 20 fF 

F typ. 0,7 dB 

Marking code 

BF991 = M91 

-= 0,2@ A B 

_J i 01- j j H~lo,1@1Alsl 
0,88_01 0,48_01 

1__:_02]-1 ' 1zsso14.7 

TOP VIEW 

See also Soldering recommendations. 

( '"'' 1987 
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d 
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Bf 991 J 
RATINGS 

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

Drain-source voltage 

Drain current (d.c. or average) 

Drain current (peak value) 

Gate 1 - source current 

Gate 2 - source current 

Total power dissipation up to Tamb = 60 °C* 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

From junction to ambient in free air* 

STATIC CHARACTERISTICS 

Tamb = 25 °c unless otherwise specified 

Gate cut-off currents 
± VG1-s = 5 V; VG2-s =Vos= 0 
± VG2-s = 5 V; VG1-s =Vos= 0 

Drain current 
Vos= 10 V; VG1-s = O; + VG2-s = 4 V; Tj = 25 oc 

Gate-source breakdown voltages 
± IG1-SS = 10 mA; VG2-S =Vos= 0 
± IG2-SS = 10 mA; VG1-S =Vos= 0 

Gate-source cut-off voltages 
ID= 20 µA; Vos= 10 V; + v G2-S = 4 v 
I b = 20 µA; V DS = 10 V; VG 1-S = 0 

DYNAMIC CHARACTERISTICS 

Vos 

lo 

loM 

± IG1-S 

± IG2-S 

Ptot 

Tstg 

Tj 

Rth j-a 

± 1G1-ss 
± IG2-ss 

loss 

± V (BR)G1-SS 
± V(BR)G2-SS 

-V(P)G1-S 
-V(P)G2-S 

max. 20 v 
max. 20 mA 

max. 30 mA 

max. 10 mA 

max. 10 mA 

max. 200 mW 

-65 to+ 150 oc 

max. 150 oc 

460 K/W 

< 50 nA 

< 50 nA 

4 to 25 mA 

> 6 v 
> 6 v 

< 2,5 v 
< 2,5 v 

Measuring conditions (common source): lo= 10 mA; Vos= 10 V; + VG2-S = 4 V; Tamb = 25 °C 

Transfer admittance at f = 1 kHz 

Input capacitance at gate 1; f = 1 MHz 

Input capacitance at gate 2; f = 1 MHz 

Feedback capacitance at f = 1 MHz 

Output capacitance at f = 1 MHz 

Noise figure 
f = 100 MHz; Gs= 1 mS 

f = 200 MHz; Gs= 2 mS 

Transducer gain ** 
f = 100 MHz; Gs= 1 mS; GL = 0,5 mS 
f = 200 MHz; Gs= 2 mS; GL = 0,5 mS 

jYfs I 
Cig1-s 

Cig2-s 

F 

F 

* Device mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
** Crystal mounted in a SOT-103 envelope. 

> 10 ms 
typ. 14 mS 

typ. 2, 1 pF 

typ. 1,0 pF 

typ. 20 fF 

typ. 1 '1 pF 

typ. 0,7 dB 

< 1,7 dB 
typ. 1,0 dB 

< 2,0 dB 

typ. 29 dB 
typ. 26 dB 

Apc;i 19871 -----------------------------



, ___ Jl __ B-F992--

SILICON N-CHANNEL DUAL GA TE MOS-FET 

Depletion type field-effect transistor in a plastic SOT-143 micro miniature envelope with source and 
substrate intP.rr.onnectPrl_ Thi5 l\_llOS--FFT tetrode!~ intended for use in v.h.f. app!ications, sl!ch 3$ v.h.f. 
television tuners, FM tuners with a 12 volt supply voltage. The device is also suitable for use in profess
ional communication equipment. 

The device is protected against excessive input voltage surges by integrated back-to-back diodes between 
gates and source. 

QUICK REFERENCE DATA 

Drain-source voltage Vos max. 20 v 

Drain current lo max. 40 mA 

Total power dissipation up to Tamb = 60 °c Ptot max. 200 mW 

Junction temperature Tj max. 150 °c 
Transfer admittance at f = 1 kHz 

10 =15mA;V0 s=10V;+vG2-s=4V IYfsl typ. 25 ms 

Feedback capacitance at f = 1 MHz 
ID = 15 mA; VOS = 10 V; + VG 2-S = 4 V Crs typ. 30 fF 

Noise figure at Gs= 2 mS 
lo=15mA;Vos=10V;+VG2-s=4V;f=200MHz F typ. 1,2 dB 

------------~~---· ·-----

MECHANICAL DATA 

Fig. 1 SOT-143. 

10" 
max 

' --

0,'150 
~,090 

//' 

r--r--
I_ 1,1 _IY 

max 30° 
max 

Dimensions in mm 

2,5 
max 

2 l 
_ _J j 01- j i ~l~~JAlsJ 

0,88_01 0,48_01 

1----'..-[Z]-1 ' 7285014.7 

TOP VIEW 

See also Soldering recommendations. 

Marking code 

(3) 92 

(4) g 1 

( Apcil 1987 

(2) 
d 

s, b 
(1) 

-
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BF992 J 
RATINGS 

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

Drain-source voltage 

Drain current (d.c. or average) 

Gate 1 - source current 

Gate 2 - source current 

Total power dissipation up to T amb = 60 °C* 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

From junction to ambient in free air* 

STATIC CHARACTERISTICS 

T amb = 25 °c unless otherwise specified 

Gate cut-off currents 

± VG1-s = 7 V; VG2-s =Vos= 0 
± VG2-S = 7 V; VG1-s =Vos= 0 

Gate-source breakdown voltages 

± IG1-SS = 10 mA; VG2-S =Vos= 0 
± IG2-SS = 10 mA; VG1-S =Vos= 0 

Gate-source cut-off voltages 
lo= 20 µA; Vos= 10 V; + VG2-s = 4 v 
lo= 20 µA; Vos= 10 V; VG1-s = 0 

DYNAMIC CHARACTERISTICS 

Vos 

Jo 

± IG1-S 

± IG2-S 

Ptot 

Tstg 
T· J 

Rthj-a 

± 1G1-ss 
± IG2-SS 

± V(BR)G1-SS 
± V(BR)G2-SS 

-V(P)Gl-S 
-V(P)G2-S 

max. 20 v 
max. 40 mA 

max. 10 mA 

max. 10 mA 

max. 200 mW 

-65 to + 150 oc 

max. 150 °c 

460 K/W 

< 25 nA 
< 25 nA 

> 8 v 
> 8 v 

0,2 to 1,3 v 
0,2 to 1, 1 v 

Measuring conditions (common source): ID = 15 mA; V DS = 10 V; + V G2-S = 4 V; T amb = 25 °c 

Transfer admittance at f = 1 kHz 

Input capacitance at gate 1; f = 1 MHz 

Input capacitance at gate 2; f = 1 MHz 

Feedback capacitance at f = 1 MHz 

Output capacitance at f = 1 MHz 

Noise figure at f = 200 MHz; Gs= 2 mS 

I Yfs I 
Cig1-s 

Cig2-s 

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

Ap,;i 19871 

> 20 mS 
typ. 25 mS 

typ. 4 pF 

typ. 

typ. 

< 
typ. 

typ. 

1,7 pF 

30 fF. 
. 40 fF 

2 pF 

1,2 dB 



l ___ e_F_9_94 ___ _ 

SILICON N-CHANNEL DUAL GATE MOS-FET 

Depletion type field-effect transistor in a plastic microminiature envelope with source and substrate 
interconnected, intended for u.h.f. and v.h.f. applications, such as u.h.f./v.h.f. television tuners and 
professional communication equipment. 

This MOS-FETtetrode is protected against excessive input voltage surges by integrated back-to-back 
diodes between gates and source. 

QUICK REFERENCE DATA 

Drain-source voltage 

Drain current (average) 

Total power dissipation up to Tamb = 60 oc 

Junction temperature 

Transfer admittance at f = 1 kHz 
lo= 10mA;Vos=15 V;+ VG2-S =4 V 

Feedback capacitance at f = 1 MHz 
lo= 10 mA; Vos=.15 V;+ VG2-S = 4 V 

Noise figure at optimµm.source admittance 
It>= 10 mA; Vos= 15 V;+ VG2-S =4 V;f = 200 MHz 

MECHANICAL DATA 

Fig. 1 SOT-143. 

Dimensions in mm 

Vos 

lo(AV) 

Ptot 

Tj 

IYfsl 

Crs 

F 

max. 20 v 
max. 30 mA 

max. 200 mW 

max. 150 oc 

typ. 17 ms 

typ. 25 ff 

typ. 1,5 dB 

Marking code 

BF994= M94 

·rr~'"®l·l·I 
~=====t::=:7i t 1 

(2) 
d 

max 

TOP VIEW 

See also Soldering recommendations. 

1,4 2,5 
1,2 max 

_j j 
(3) 92 

s, b 
( 1) 
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~-8-F99_4_Jl_~~-~~~~~ 
RATINGS 

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

Drain-source voltage 

Drain current (average) 

Gate 1-sou rce current 

Gate 2-source current 

Total power dissipation up to Tarnb = 60 °C* 

Storage temperature 

Vos 

lo(AV) 

± IG 1-S 

± IG2-S 

Ptot 

Tstg 

Junction temperature Tj 

THERMAL RESISTANCE 

From junction to ambient in free air* Rthj-a 

7288768 -- ·--~----~--·-· -,~- -~ 

f-·- +---+--!---'-·- t--1 --+--+-·-+~ 

2 00 l--+--+------1---1---j-+--+----1 -

i-···· ---+·--+-~•~--+---+---+---~---- --..j 

Ptot max ~----·--·+--+-~-'\l---1·- +---------! ----+--+-~--l 
I mW I f·· -+-·---1-+--+l\,.__1---+--+-+--l-·--I 

f---+---+--+-·-+-·\.··-'+--+--+---+-+-~ 
100 f--- --1-.--.+--+--· u ·-f--+--· --1 

+-+ L~ 
f-+·--1-·+--+- --1'\r--+---+-··-l··--I 

1---+-+- -··+--··+-·· - \ -+·-l 

0 "---~----+-----~--·-+~--!-j- --1 [ 
0 100 200 

Fig. 2 Power derating curve. 

* Device mounted on a ceramic substrate of 8 mm x 10 mm x 0,6 mm. 
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max. 20 v 
max. 30 mA 
max. 10 mA 

max. 10 mA 

max. 200 mW 

-65 to+ 150 oc 

max. 150 oc 

460 K/W 



Silicon n-channel dual gate MOS-FET 

STATIC CHARACTERISTICS 

T amb = 25 °c unless otherwise specified 

Gate cut-off currents 

gate 1; 
± VG1-s = 5 V; VG2-s =Vos= 0 

gate 2; 
± VG2-s = 5 V; VG1-s =Vos= 0 

Gate-source breakdown voltages 

gate 1; 
± IG1-SS = 10 mA; VG2-S =Vos= 0 

gate 2; 
± IG2-SS = 10 mA; VG1-S =Vos= 0 

Gate-source cut-off voltages 

gate 1; 
lo= 20 µA; Vos= 15 V; + VG2-s = 4 v 
gate 2; 
lo= 20µA; Vos= 15 V; VG1-s = 0 

Drain-source cut-off voltage 
Vos= 15 V;VG2-s =4 v 

DYNAMIC CHARACTERISTCS 

l~~~B-F_9_9_4~~~ 

± IG1-ss < 50 nA 

± IG2-ss < 50 nA 

± V (BR)G1-SS 6 to 20 V 

± V(BR)G2-SS 6to20 V 

-V(P)G1-S < 2,5 v 

-V(P)G2-S < 2,0 v 

loss 2 to 20 mA 

Measuring conditions (common source): lo= 10 mA;Vos = 15 V;+ VG2-S =4 V;Tamb =25 oc 

Transfer admittance at f = 1 kHz 

Input capacitance at gate 1; f = 1 MHz 

Input capacitance at gate 2; f = 1 MHz 

Feedback capacitance at f = 1 MHz 

Output capacitance at f = 1 MHz 

Noise figure at f = 200 MHz; Gs= 2 mS 

Power gain at Gs = 2 mS 
GL = 0,5 mS, f = 200 MHz 

IYfsl 

Cig1-s 

Cig2-s 

Crs 

F 

> 15 mS 
typ. 17 mS 

typ. 2,5 pF 

typ. 1,2 pF 

typ. 25 fF 

typ. 1,0 pF 

typ. 1,5 dB 
< 2,8 dB 

typ. 25 dB 
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l BF994S 

SILICON N-CHANNEL DUAL GATE MOS-FET 

Depletion type field-effect transistor in a plastic microminiature envelope (SOT-143) with source and 
substrate interconnected and intended for v.h.f. applications in television tuners, using SMD* techno
logy. The device is also suitable for use in professional communication equipment. 

This MOS-FET tetrode is protected against excessive input voltage surges by integrated back-to-back 
diodes between gates and source. 

• Surface Mounted Devices. 

QUICK REFERENCE DATA 

Drain-source voltage 

Drain current 

Total power dissipation up to T amb = 25 oc 

Junction temperature 

Transfer admittance at f = 1 kHz 
lo= 10 mA; Vos= 15 V; +VG2-S = 4 V 

Feedback capacitance at f = 1 MHz 
lo= 10 mA; Vos= 15 V; +VG2-S = 4 V 

Noise figure at Gs = 2 mS 
lo= 10 mA; Vos= 15 V; +VG2-S = 4 V; 
f = 200 MHz 

MECHANICAL DATA 

Vos 

lo 

Ptot 

Tj 

IYfsl 

Crs 

F 

max. 20 v 
max. 50 mA 

max. 300 mW 

max. 150 oc 

typ. 18 ms 

typ. 25 fF 

typ. 1,0 dB 

Dimensions in mm 
Marking code 
BF994S = M93 

Fig. 1 SOT-143. 0,150 

"'°,090 

//' = 0,2@ A B 

2,5 
max 

2 j 
.'-t-~-------'-

_J i ).-- j i H~10.1@i A I BI 
0,88 - 0 1 0,48_ 0 .1 

l_:___[LZJ----1 , 1zsso14.7 

TOP VIEW 

13) 92 

141 9] 

( '"'' 1987 
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d 

s, b 
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BF994S J. 
RATINGS 

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

Drain-source voltage 

Drain current (d.c. or average) 

Gate 1 - source current 

Gate 2 - source current 

Total power dissipation 
up to T amb = 25 oc 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

From junction to ambient in free air mounted on 
a ceramic substrate of 8 mm x 10 mm x 0,7 mm 

STATIC CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Gate cut-off currents 
±VG1-s = 5 V; VG2-s =Vos= 0 
±VG2-s = 5 V; VG1-s =Vos= 0 

Gate-source breakdown voltages 
±IG1-S = 10 mA; VG2-S =Vos= 0 
±IG2-S = 10 mA; VG1-S =Vos= 0 

Drain current 
Vos= 15 V; VG1-s = O; VG2-s = 4 v 

Gate-source cut-off voltages 
lo= 20 µA; Vos= 15 V; +VG2-s = 4 v 
lo= 20 µA; Vos= 15 V; VG1-s = 0 

DYNAMIC CHARACTERISTICS 

Vos 

lo 

±IG1-S 

±IG2-S 

Ptot 

Tstg 

T· J 

Rth j-a 

±IG1-S 
±IG2-S 

±V (BR)G1-SS 
±V(BR)G2-SS 

loss 

-V(P)G1-S 
-V(P)G2-S 

max. 20 v 
max. 50 mA 

max. 10 mA 

max. 10 mA 

max. 300 mW 

-65 to 150 oc 

max. 150 oc 

430 K/W 

< 50 nA 
< 50 nA 

6,0 to 20 V 
6,0 to 20 V 

4 to 20 mA 

< 2,5 v 
< 2,0 v 

Measuring conditions (common source): lo= 10 mA; Vos= 15 V; +VG2-S = 4 V; Tamb = 25 °c. 

> 15 ms 
typ. 18 ms Transfer admittance at f = 1 kHz IYfsl 

Input capacitance at gate 1 : f = 1 MHz Cig1-s typ. 2,5 pF 

< 3,0 pF 

Input capacitance at gate 2: f = 1 MHz Cig2-s typ. 1,2 pF 

Feedback capacitance at f = 1 MHz Crs typ. 25 fF 

Output capacitance at f = 1 MHz Cos typ. 1,0 pF 

Noise figure at Gs= 2 mS and f = 200 MHz F typ. 1,0 dB 

Power gain at Gs= 2 mS 
GL = 0,5 mS; f = 200 MHz Gp typ. 25 dB 
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L BF996 

SILICON N-CHANNEL DUAL GA TE MOS-FET 

Depletion type field-effect transistor in a plastic microminiature envelope, with source and substrate 
interconnected, intended for u.h.f. applications, such as television tuners and professional communi
cation equipment. 

This MOS-FET tetrode is protected against excessive input voltage surges by integrated back-to-back 
diodes between gates and source. 

QUICK REFERENCE DATA 

Drain-source voltage Vos max. 20 v 
Drain current (average) ID(AV) max. 30 mA 

Total power dissipation up to T amb = 60 °c Ptot max. 200 mW 

Junction temperature Tj max. 150 oc 

Transfer admittance at f = 1 kHz 
lo= 10 mA; Vos= 15 V;+ VG2-S = 4 V IYfsl typ. 17 ms 

Feedback capacitance at f = 1 MHz 
lo= 10 mA; Vos= 15 V;+ VG2-S = 4 V Crs fyp. 25 fF 

Noise figure at optimum source admittance 
lo= 10 mA;Vos = 10 V;+ VG2-S = 4 V;f = 800 MHz F typ. 2,8 dB 
lo= 10 mA; Vos= 15 V; + VG2-S = 4 V; f = 200 MHz F typ. 1,5 dB 

-------------------··---·--·-------------------·-----------

MECHANICAL DATA 

Fig. 1 SOT-143. 
0,150 

~,090 

//~', 

Dimensions in mm 

1,4 2,5 
1,2 max 

2 _J j 
-1 i 01- Ji ~-1~1~IA1s1 

0,88_01 0,48_01 

1--'-rr;z]-1 ' 7Z85014.1 

TOP VIEW 

See also Soldering recommendations. 

Marking code 

(4) 91 

('"'' 1987 

s, b 
(1) 
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RATINGS 

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

Drain-source voltage V[)s 

Drain current (average) ID(AV) 

Gate 1-source current 

Gate 2-source current 

Total power dissipation up to Tamb = 60 OC* 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

From junction to ambient in free air* 

200 

Ptotmax 
(mW) 

100 

0 
0 

~ 
~ 

~ 

~ 
\J 

f'\ 
\ 
is: 

100 

± IG1-S 

± IG2-S 

Ptot 

T$tg 

Tj 

Rthj-a •. 

7288768 

-,•f 

' 

200 

Fig. 2 Power derating curve. 

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

Ap'il 1987 ~ 

max. 

max. 

max. 10 mA 

11'.Ja~. . 200 mW 

""65. to .t 150 °c 
max. ·150 oc 

. 460 K/W 



~~~~~S-i-lic_o_"_"_~_h_a-nn_e_l-du_a_l_gate~-M-O_S_-F_E_T~~~~~~~~~~~~~· ~-·~~~8-F~9-9-6~~~~~ 
STATIC CHARACTERISTICS 

T amb = 25 °c unless otherwise specified 

Gate cut-off currents 

gate 1; 
± VG1-s = 5 V; VG2-s =Vos= 0 

gate 2; 
± VG2-s = 5 V; VG1-s =Vos= 0 

Gate-source breakdown voltages 

gate 1; 
± IG1-SS = 10 mA; VG2-S =Vos= 0 

gate 2; 
± IG2-SS = 10 mA; VG1-S =Vos= 0 

Gate-source cut-off voltages 

gate 1; 
lo= 20 µA; Vos= 15 V;+ VG2-s =4 v 
gate 2; 
lo= 20 µA; Vos= 15 V; VG1-s = 0 

Drain-source cut-off voltage 
Vos= 15 V; VG2-s = 4 v 

DYNAMIC CHARACTERISTICS 

± IG1-ss < 50 nA 

± IG2-SS < 50 nA 

± V(BR)G1-SS 6 to 20 V 

± V(BR)G2-SS 6to20 V 

-V(P)G1-S < 2,5 v 

-V(P)G2-S < 2,0 v 

loss 2 to 20 mA 

Measuring conditions (common source): lo= 10 mA; Vos= 15 V; + VG2-s = 4 V;Tamb = 25 °c 

Transfer admittance at f = 1 kHz 

Input capacitance at gate 1; f = 1 MHz 

Input capacitance at gate 2; f = 1 MHz 

Feedback capacitance at f = 1 MHz 

Output capacitance at f = 1 MHz 

Noise figure 
at Gs = 2 mS, f= 200 MHz 

at Gs = 2 mS, f = 800 MHz 

Power gain 
Gs= 2 mS, G L = 0,5 mS, f = 200 MHz 
Gs =2 mS, GL = 1,0mS, f = 800 MHz 

IYfsl 

Cig1-s 

Cig2-s 

Crs 

F 

F 

> 15 mS 
typ. 17 ms 

typ. 2,2 pF 

typ. 1, 1 pF 

typ .. 25 fF 

typ. 0,8 pF 

typ. 1,5 dB 
typ. 2,8 dB 
< 3,9 dB 

typ. 25 dB 
typ. 18 dB 
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l BF996S 

SILICON N-CHANNEL DUAL GA TE MOS-FET 

Depletion type field-effect transistor in a plastic microminiature envelope (SOT-143) with source and 
substrate interconnected and intended for u.h.f. applications in television tuners, using SMD* techno
logy. The device is also suitable for use in professional communication equipment. 

This MOS-FET tetrode is protected against excessive input voltage surges by integrated back-to-back 
diodes between gates and source. 

* Surface Mounted Devices 

QUICK REFERENCE DATA 

Drain-source voltage 

Drain current 

Total power dissipation up to T amb = 25 oc 

Junction temperature 

Transfer admittance at f = 1 kHz 
lo= 10 mA; Vos= 15 V; +VG2-S = 4 V 

Feedback capacitance at f = 1 MHz 
lo= 10 mA; Vos= 15 V; +VG2-S = 4 V 

Noise figure at Gs = 3,3 mS 
lo= 10 mA; Vos= 15 V; +VG2-S = 4 V; 
f=800MHz 

MECHANICAL DATA 

Fig. 1 SOT-143. 

0,150 
~,090 

l/' 

max 

TOP VIEW 

Vos 

10 

Ptot 

Tj 

IYfsl 

Crs 

F 

max. 20 v 
max. 30 mA 

max. 300 mW 

max. 150 oc 

typ. 18 ms 

typ. 25 fF 

typ. 1,8 dB 

Dimensions in mm 

Marking code 
BF996S = M95 

= 0,2@ A B 

(3) 92 

(4) 91 

(2) 
d 

s, b 
(1) 
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BF996S J 
RATINGS 

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

Drain-source voltage Vos 

Drain current (d.c. or average) ID 

Gate 1 - source current 

Gate 2 - source current 

Total power dissipation 
up to Tamb = 25 oc 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

From junction to ambient in free air mounted on 
a ceramic substrate of 8 mm x 10 r:nm x 0,7 mm 

STATIC CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Gate cut-off currents 
±VG1-s = 5 V, VG2-s =Vos= 0 
±VG2-s = 5 V; VG1-s =Vos= 0 

Gate-source breakdown voltages 
±IG1-S = 10 mA; VG2-S =Vos= 0 
±IG2-S = 10 mA; VG1-S =Vos= 0 

Drain current 
Vos= 15 V; VG1-s = 0; VG2-s = 4 v 

Gate-source cut-off voltages 
lo= 20 µA; Vos= 15 V; +VG2-s = 4 v 
lo= 20 µA; Vos= 15 V; VG1-s = 0 

DYNAMIC CHARACTERISTICS 

±IG1-S 

±IG2-S 

Ptot 

Tstg 

Tj 

Rth j-a 

±IG1-S 
±IG2-S 

±Y(BR)G1-SS 
±V(BR)G2-SS 

ioss 

-V(P)G1-S 
-V(P)G2-S 

max. 20 v 
max. 30 mA 

max. 10 mA 

max. 10 mA 

max. 300 mW 

-65 to 150 oc 

max. 150 oc 

430 K/W 

< 50 nA 

< 50 nA 

6,0 to 20 V 
6,0 to 20 V 

4 to 20 mA 

< 2,5 v 
< 2,0 v 

Measuring conditions (common source): lo= 10 mA; Vos= 15 V; +VG2-s = 4 V; Tamb = 25 °C. 

> 15 ms 
typ. 18 mS Transfer admittance at f = 1 kHz IYtsl 

typ. 2,3 pF 
< 2,6 pF Input capacitance at gate 1: f = 1 MHz Cig1-s 

Input capacitance at gate 2: f = 1 MHz Cig2-s typ. 1,2 pF 

Feedback capacitance at f = 1 MHz Crs typ. 25 fF 

Output capacitance at f = 1 MHz Cos typ. 0,8 pf 

Noise figure 
f = 200 MHz; Gs= 2 mS 

F 
typ. 1,0 dB 

f = 800 MHz; Gs= 3,3 mS typ. 1,8 dB 

Power gain 
f = 200 MHz; Gs= 2 mS; GL = 0,5 mS typ. 25 dB 
f = 800 MHz; Gs= 3,3 mS; GL = 1,0 mS Gp typ. 18 dB 
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DEVELOPMENT DATA 
This data sheet contains advance information and 

specifications are subject to change without notice. l BF997 

--

SILICON N-CHANNEL DUAL GA TE MOS-FET 

Depletion type field-effect transistor in a plastic microminiature envelope with source and substrate 
interconnected, intended for u.h.f. and v.h.f. applications, such as u.h.f./v.h.f. television tuners and 
professional communication equipment. 

This MOS-FET tetrode is protected against excessive input voltage surges by integrated back-to-back 
diodes between gates and source and has an integrated drain resistance to suppress oscillation in the 
frequency range higher than 1 GHz. 

This device is especially intended for use in pre-amplifiers in CATV tuners with a great tuning range 
up to 500 MHz. 

QUICK REFERENCE DATA 

Drain-source voltage 

Drain current (average) 

Total power dissipation up to T amb = 25 oc 
Junction temperature 

Transfer admittance at f = 1 kHz 
lo= 10 mA; Vos= 15 V; + VG2-S = 4 V 

Feedback capacitance at f = 1 MHz 
lo= 10 mA; Vos= 15 V; + VG2-S = 4 V 

Noise figure at Gs= 2 mS 
lo= 10mA;Vos= 15V;+VG2-s=4V;f=200MHz 

MECHANICAL DATA 

Fig. 1 SOT-143. 

0,150 
"'°,090 

//' 

Dimensions in mm 

t 
1,4 2,5 
1,2 max 

IC:;=::j::::::;:::::::==:::;::~ _t 

Vos 

lo(AV) 

Ptot 

Tj 

IYfsl 

Crs 

F 

= 0,2@ A 

7Z85014.7 

TOP VIEW 

max. 20 v 
max. 30 mA 

max. 300 mW 

max. 150 oc 

typ. 18 ms 

typ, 25 fF 

typ. 1,0 dB 

Marking code: 
M83 

B 

(2) 
d 

s, b 
( 1) 
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BF997 J 
RATINGS 

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

Drain-source voltage 

Drain current (average) 

Gate 1 source current 

Gate 2 source current 

Total power dissipation up to Tamb = 25 °C* 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

From junction to ambient in free air* 

100 

Vos 

lo(AV) 

± IG1-S 

± IG2-S 

Ptot 

Tstg 

Tj 

Rth j-a 

72810161 

ptot max 
(%) 

~ 
~ 
~ 50 

0 
0 50 

~ 
~ 

100 150 
Tmbi°C) 

Fig. 2 Power derating curve. 

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

430 August 1986 

max. 20 v 
max. 30 mA 

max. 10 mA 

max. 10 mA 

max. 300 mW 

-65 to+ 150 °c 

max: 150 °c 

430 K/W 
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Silicon n-channel dual gate MOS-FET 

STATIC CHARACTERISTICS 

T amb = 25 °c unless otherwise specified 

Gate cut-off currents 

gate 1; 

± VG1-s = 5 V; VG2-s =Vos= 0 

gate 2; 

± VG2-s = 5 V; VG1-s =Vos= 0 

Gate-source breakdown voltages 

gate 1; 

± IGl-SS = 10 mA; VG2-S =Vos= 0 

gate 2; 

± IG2-SS = 10 mA; VGl-S =Vos= 0 

Gate-source cut-off voltages 

gate 1; 
lo= 20µA; Vos= 15 V; + VG2-s = 4 v 
gate 2; 
lo= 20 µA; Vos= 15 V; VG1-s = 0 

Drain-source cut-off voltage 
Vos= 15 V; VG2-s = 4 V; VG1-s = 0 

DYNAMIC CHARACTERISTICS 

l-~~B-F-9-97~~~-
± IG1-ss < 50 nA 

± IG2-SS < 50 nA 

± V(BR)Gl-SS 6 to 20 V 

± V(BR)G2-SS 6 to 20 V 

-V(P)Gl-S < 2,5 v 

-V(P)G2-S < 2,0 v 

loss 2 to 20 mA 

Measuring conditions (common source): ID = 10 mA; VOS= 15 V; + V G2-S = 4 V; T amb = 25 °c 
> 15 ms 
typ. 18 ms 

Transfer admittance at f = 1 kHz IYfsl 

Input capacitance at gate 1; f = 1 MHz Cigl-s typ. 2,5 pF 

Input capacitance at gate 2; f = 1 MHz Cig2-s typ. 1,2 pF 

Feedback capacitance at f = 1 MHz Crs typ. 25 fF 

Output capacitance at f = 1 MHz Cos typ. 1,0 pF 

Noise figure at f = 200 MHz; Gs= 2 mS F typ. 1,0 dB 

Power gain at Gs= 2 mS 
GL = 0,5 mS, f = 200 MHz Gp typ. 25 dB 
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l BFG67 

N-P-N 2 GHz WIDEBAND TRANSISTOR 

N-P-N transistor in a four-lead dual-emitter plastic envelope (SOT-143). It is designed for wideband 
application in the GHz range, such as satellite TV systems (SATV) and repeater amplifiers in fibre-optical 
systems. The device features a very high transition frequency, high gain and a very low noise figure up 
to high frequencies. 

QUICK REFERENCE DATA 

Collector-base voltage 

Collector-emitter--voltage 

Collector current (d.c.) 

Total power dissipation 
up to Tamb = 25 oc 

Junction temperature 

D.C. current gain 
lc=15mA;VcE=5V 

Transition frequency at f = 500 MHz 
lc=15mA;VcE=8V 

Maximum unilateral power gain at f = 2 GHz 
le= 15 mA; VcE = 8 V; Tamb = 25 oc 

Noise figure at f = 2 GHz 
Zs= 60 n; Tamb = 25 oc 
I c = 5 mA; V c E = 8 V 
lc=15mA;VcE=8V 

MECHANICAL DATA 

Fig. 1 SOT-143. 

VcBo 

Vern 

le 

Ptot 

Tj 

hFE 

fT 

GuM 

F 
F 

max. 20 v 
max. 10 v 
max. 50 mA 

max. 300 mW 

max. 150 °c 

min. 60 
typ. 100 

typ. 7,5 GHz 

typ. 10,0 dB 

typ. 2,5 dB 
typ. 3,0 dB 

Dimensions in mm 

0,150 
"2,090 

//' ~ri*'®IA!sl 
~~I) 

max 

1,4 2,5 
1,2 max 

IC:;==t=::;:::=:==::;:::::t=;~ __ + 

2 
.'-+-~----~ 

_1 i )~- -I i H~10.1@i A I BI 
0,88_01 0,48_01 

1_:__[121--1 ' 
7285014.7 

TOP VIEW 

1 

'-© 3,4 
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BFG67 J 
RATINGS 

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

Collector-base voltage (open emitter) VcBo max. 20 v 
Collector-emitter voltage (open base) Vern max. 10 v 
Emitter-base voltage (open collector) VEBO max. 2,5 v 
Collector current (d.c.) le max. 50 mA 

Total power dissipation up to Tamb = 25 oc 
mounted on a ceramic substrate of 
8 mm x 10 mm x 0,7 mm Ptot max. 300 mW 

Storage temperature Tstg -65 to + 150 oc 

Junction temperature T· J max. 150 oc 

THERMAL RESISTANCE 

From junction to ambient 
mounted on a ceramic substrate of 
8 mm x 10 mm x 0,7 mm Rth j-a 430 K/W 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off cur"·ent 
IE=O;VcB=10V le Bo max. 50 nA 

D.C. current gain 
min. 60 le= 15 mA; VcE = 5 V hFE typ. 100 

Transition frequency at f = 500 MHz 
le= 15 mA; VcE = 8 V fT typ. 7,5 GHz 

Collector capacitance at f = 1 MHz 
IE= le= O; VcB = 8 v Cc typ. 0,7 pF 

Emitter capacitance at f = 1 MHz 
le= le= O; VEB = 0,5 v Ce typ. 1,3 pF 

Feedback capacitance at f = 1 MHz 
lc=O;VcE=SV Cre typ. 0,5 pF 

Maximum unilateral power gain (sre assumed to be zero) 

lsfel2 
GuM = 10 log 

11-lsiel2 ] [1-lsoel2 ] 

at le= 15 mA; VcE = 8 V; 
f = 2 GHz; Tamb = 25 oc GUM typ. 10,0 dB 

Noise figures at f = 800 MHz; Zs= opt.; 
Tamb = 25 °C; VcE = 8 V 
le= 5mA F typ. 0,8 dB 
le= 15 mA F typ. 1,5 dB 

Noise figures at f = 2 GHz; Zs = 60 n 
Tamb = 25 °C; VcE = 8 V 
ic = 5mA F typ. 2,5 dB 
le= 15 mA F typ. 3,0 dB 
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~~~~~N_·_P--N-2~G-H_z_w-id-e-ba_n_d_t-ra-n-si-st_o_r~~~~~~~~~~~~~~~-~~~8-F-G~6-7~~~~~ 
s-parameters (common emitter) at VcE = 8 V; Tamb = 25 oc; typical values. 

le f GuM 
mA MHz Sie Sfe sre soe dB 

40 0,96/ -6,8° 5,8/177 ,80 0,01/ 84,50 0,99/ -3,20 44,1 
100 0,98/ -20,80 5,6/165,80 0,03/ 77,50 1,01/ -10,00 46,5 
200 0,89/ -40,10 5,1/153,20 0,05/ 66,80 0,91/ -19,00 28,7 
500 0,81/ -89,30 4,3/121,50 0,09/ 43,40 0,79/ -38,50 21,5 

2 800 0,68/-123,00 3,3/102,00 0,11/ 33,80 0,67/ -50,00 15,7 
1000 0 ,64/--139 ,90 2,8/ 89,80 0,li/ 28,QO 0,65/ -54,50 13,7 
1200 0,60/-157,30 2,3/ 81,10 0, 11/ 25,80 0,62/ -61,70 11,5 
1500 0,59/-173,30 2,0/ 71,80 0, 11/ 27,40 0,55/ -69,30 9,5 
2000 0,57/+161,70 1,5/ 56,30 0,10/ 32,20 0,54/ -85,80 6,7 

40 0,91 I -10,90 13,5/174,80 0,01/ 83,30 0,98/ -5,90 44,2 
100 0,91/ -30,30 12,6/159,50 0,03/ 72,20 0,96/ -17,00 40,9 
200 0,79/ -56,30 10,6/143,50 0,04/ 60,30 0,81/ -29,50 29,3 
500 0,64/-115,90 7,4/109,80 0,Q7/ 41,40 0,58/ -50,80 21,5 

5 800 0,55/-145,50 5,2/ 93,50 0,08/ 39,90 0,48/ -59,50 17,1 
1000 0,53/-161,40 4,2/ 84,00 0,08/ 39,10 0,44/ -62,20 15,0 
1200 0,52/-176,50 3,5/ 77,80 0,08/ 41,20 0,42/ -67'10 13,1 
1500 0,51 I +112,20 2,9/ 69,10 0,09/ 44,60 0,38/ -75,70 11,3 
2000 0,50/ +149,80 2,2/ 56,70 0,11/ 49,80 0,38/ -89,50 8,7 

40 0,85/ -16,10 23,5/170,60 0,01/ 80,10 0,96/ -9,70 43,8 
100 0,81/ -42,60 21,3/151,80 0,02/ 67,20 0,89/ -25,20 38,0 
200 0,67/ -76,30 16,6/133,00 0,04/ 55,50 0,68/ -40,00 29,6 
500 0,54/-137 ,50 9,5/101,50 0,05/ 45,70 0,42/ -60,20 21,9 

10 800 0,49/-161,80 6,3/ 88,50 0,07/ 49,20 0,35/ -67 ,oo 17,7 
1000 0,49/-175,20 5,1/ 80,50 0,07/ 50,60 0,32/ -68,90 15,8 
1200 0,49/+171,50 4,2/ 75,80 0,08/ 53,40 0,29/ -72,50 13,9 
1500 0,47/+163,50 3,5/ 67,50 0,09/ 55,30 0,28/ -82,10 12,3 
2000 0,47 I +142,50 2,6/ 56,80 0,12/ 57,70 0,29/ -94,50 9,6 

40 0,80/ -20,10 31,0/167 ,80 0,01/ 76,40 0,94/ -12,20 43,5 
100 0,74/ -51,80 26,9/146,80 0,02/ 64,10 0,83/ -30,30 37,2 
200 0,60/ -89,40 19,9/126,70 0,03/ 54,00 0,60/ -45,50 29,8 
500 0,51/-147,50 10,3/ 98,00 0,05/ 49,70 0,35/ -64,90 22,1 

15 800 0,47/-168,50 6,7 I 86,50 0,06/ 54,60 0,29/ -70,80 18,1 
1000 0,47/+179,20 5,4/ 79,30 0,07/ 55,90 0,27/ -72,80 16,1 
1200 0,48/ +166,50 4,4/ 75,00 0,08/ 58,40 0,24/ -75,80 14,3 
1500 0,46/ +160,00 3,7 I 67 ,oo 0,10/ 59,20 0,24/ -86,00 12,5 
2000 0,45/ +139,50 2,7/ 56,80 0,12/ 60,20 0,25/ -97 ,so 10,0 

40 0,76/ -23,80 37 ,2/165,40 0,01/ 75,60 0,92/ -14,30 43,3 
100 0,69/ -60,00 31,2/142,60 0,02/ 61,70 0,78/ -34,30 36,8 
200 0,55/ -99,60 21,8/122,50 0,03/ 53,60 0,54/ -49,50 29,8 
500 0,49/-152,50 10,6/ 96,00 0,04/ 53,00 0,31/ -68,00 22,2 

20 800 0,46/-172,90 7,0/ 85,00 0,06/ 58,10 0,26/ -73,30 18,2 
1000 0,46/ +175,90 5,5/ 78,30 0,07/ 59,30 0,24/ -75,30 16,1 
1200 0,47/+163,50 4,6/ 74,30 0,08/ 61,50 0,21/ -78,30 14,5 
1500 0,45/ +157 ,90 3,8/ 66,40 0,10/ 61,40 0,22/ -88,90 12,8 
2000 0,45/ +137 ,80 2,8/ 56,70 0,12/ 61,70 0,22/-100,20 10,2 
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BFG67 J 
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1 
2 

0 
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20 
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Fig. 2 Vee= 8 V; f = 500 MHz; 
T amb = 25 °e; typical values. 

Fig. 3 Vee= 5 V; Tamb = 25 °e; 
typical values. 
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GuM 
(dB) 

7Z94744 
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40t---+--+-+-........ H+---+--+-t-++++t+-+-t-++-tttt1 
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10 103 f (MHz) 104 

Fig. 4 Vee= 8 V; le= 15 mA; 
T amb = 25 °e; typical values. 



l BFQ17 

N-P-N H.F. WIDEBAND TRANSISTOR 

N-P-N multi-emitter transistor in a SOT-89 plastic envelope intended for application in thick and 
thin-film circuits. The transistor has extremely good intermodulation properties and a high power 
gain. It is primarily intended for: 
- Output and driver stages of channel and band serial amplifiers with high output power for bands 

I, II, Ill and IV/V (40-860 MHz). 
- Output and driver stages of wideband amplifiers. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter; peak value) 

Collector-emitter voltage (open base) 

Collector current (peak value; f > 1 MHz) 

Total power dissipation up to Tamb = 25 °c 

Junction temperature 

Transition frequency at f = 500 MHz 
lc=150mA;VcE=15V 

Feedback capacitance at f = 1 MHz 
lc=10mA;VcE=15V; 

MECHANICAL DATA 

Fig. 1 SOT-89. 

Dimensions in mm 

VcBOM 

Vern 
lcM 

Ptot 

Tj 

1
-- 1,6 --1,4 

' 
__ ~:~-.~~ 

1,4 t--+-+ 
.-------! -1 1 

__I I __ 
0,44 
0,37 

0,8 
min 3 t-11 --1 l..._0,53 ·1 

------~ ' 0 40 
1$10,13@1 B@ ~ 

1

. --8:~~(2x) , , 

--[L§J-1 I 
-!}]]-

BOTTOM VIEW 

See also Soldering recommendations. 

2•6 4 25 
2•4 3'75 i ' 

2 - j 
7269230.6 

max. 40 v 
max. 25 v 
max. 300 mA 

max. 1W 

max. 150 oc 

typ. 1,2 GHz 

typ. 1,9 pF 

Mark 

BFQ17= FA 

3 

2~ 
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BFQl7 j 
RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-base voltage (open emitter; peak value) 

Collector-emitter voltage (RBE s 50 Q; peak value) 

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 T amb = 25 °c 
mounted on a ceramic substrate 
area = 2, 5 cm2; thickn~ss = 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 cm2; thickness = 0, 7 mm 

1 ) Ic = 10 mA. 
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VcooM 

VcERM 

VcEO 

VEBO 

Ptot 

Tstg 

Tj 

Rthj-tab 

Rthj-a 

max. 

max. 

max. 

max. 

max. 

max. 

40 v 
40 v 
25 v 

2 v 

150 mA 

300 mA 

1 w 

1) 

1) 

-65 to+ 150 oc 

max. 150 oc 

30 K/W 

125 K/W 



~~~~N---P--N_H_.F_.W_i-de-ba_n_d-tra-n-sis-to-r~~~~~~~~~~~j~~~~B-F-Q~l-7~~~~ 
CHARACTERISTICS 

Tj = 25 °c unless otherwise specified 

Collector cut-off current 

IE =O;Vc13 =20V;Tj = iso 0 c 

Saturation voltage 

Ic = 100 mA; lg= 10 mA 

D. C. current gain 

le = 50 mA; V CE = 5 V 

le= 150 rrLI\; VcE = 5 V 

Transition frequency at f = 500 MHz 1) 

le = 150 mA; v CE = 15 v 

Collector capacitance at f = l MHz 

Feedback capacitance at f = l MHz 

le = 10 mA; VcE = 15 V; Tamb = 25 °c 

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

isfe I 2 
GuM = 10 log----------

(1-lsie12)(1 - lsoe 12) 

Ic = 60 mA; VCE = 15 V; Tamb = 25 °c; 
f = 200 MHz ' 
f = 800 MHz 

1) Measured under pulse conditions. 

le BO 

VcEsat 

hFE 

hFE 

fT 

Cc 

Cre 

GuM 
GUM 

max. 

max. 

min. 

min. 

typ. 

max. 

typ. 

typ. 
typ. 

20 

0,5 

25 

25 

1,2 

4 

1,9 

16 
6,5 

µA 

v 

GHz 

pF 

pF 

dB 
dB 
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BFQ17 J 
7Z72947 

t--+-+---+-+->--+-+--+-+--t V c E = 5 V 

100 t--t--+--+--+--+-+--t--t--+-t Ti = 25 °c 

751---1-+-+--+--+-+-l-l-+-+--+--+-,._,f---I 

501--t-+-+--+-+-1--+typ 

251---1-+--+--+--+-+-t--t-+-+--+--+-~f---I 

o~~_.__._....._..._~_.__,__.__~ ......... __. 

0 50 100 150 
lc'(mAl 

Fig. 2. VcE = 5V; Tj = 25 oc; 
typical values 

7Z72948 

1E = 1e = 0 

10 f = 1 MHz 

T- = 25 QC 
J 

7,5 

5 ~ 
~ 
~ typ 

2,5 

200 

le 
(mA) 

150 

100 

50 

0 

f 
_}J 
v 

i.-1'" 

7Z72950 

VcE = 5 V 

T· = 25 °c 
J 

I 
typ 

1 
I 

600 700 800 900 

Fig. 3. VcE = 5V; Tj = 25 oc; VBE ( mV) 

typical values 

7Z73167 

VcE=15V 
t--t-+-+---+--+-+-1-1-+--1 f = 5 0 0 MHz 

2 Ti ::25°C 

fr 
(GHzlt-i-+-t---t--+-+--t-t-+--+--+--+-+-t----1 

1,5 t--+-+--+-+-l-ltyp 

v 
/ 

0,5 t--t--+-+--+--+-+-+---1-+--+--+--+-+-l-I 

o o~~_.__,__.__~ ......... ~_.__._ ........... ~ ......... 
0 10 20 30 0 50 100 150 

Vcs ( v) Fig. 5. Ic (mA) 
Fig. 4. IE= ie = 0; f = 1 MHz; Tj = 25 °C; Fig. 5. VcE = 15V; f = 500 MHz; Tj = 25 oc; 

typical values typical values 
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l BFQ18A 

N-P-N H.F. WIDEBAND TRANSISTOR 

N-P-N transistor in a plastic SOT-89 envelope intended for application in thick and thin-film circuits. 
It is primarily intended for MATV purposes. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (d.c.) 

Total power dissipation up to T amb = 25 oc 

Junction temperature 

Transition frequency at f = 500 MHz 
lc=100mA;VcE=10V 

Feedback capacitance at f = 10,7 MHz 
le= O; VcE = 10 v 

Intermodulation distortion 
le= 80 mA; VcE = 10 V; RL = 75 n 
measured at f(p + q _ r) = 793,25 MHz 

MECHANICAL DATA 

Fig. 1 SOT-89. 

I._ 1,6 __.. 
1,4 

Vcso 

VcEO 

le 

Ptot 

T· J 

fT 

Cre 

Dimensions in mm 

/._~:~~~~ 1,4~ 

.------i -t f 
2•6 4 25 

JI._ 
0,44 
0,37 

0,8 
min 

See also soldering recommendations 

BOTTOM VIEW 

2'4 3'75 
~ ' 

2 - j 
7Z69230.6 

max. 25 v 
max. 15 v 
max. 150 mA 

max. 1W 

max. 150 oc 

typ. 3,6 GHz 

typ. 1,2 pF 

max. -60 dB 

Mark 

BFQ18A= FF 

3 

2~ 
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BFQ18A J 
RATINGS 

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

Collector-base voltage (open emitter) Vcso max. 25 v 
Collector-emitter voltage (open base) VcEO max. 15 v 
Emitter-base voltage (open collector) VEBo max. 2 v 
Collector current (d.c.) le max. 150 mA 

Total power dissipation up to Tamb = 25 oc * Ptot max. 1 w 
Storage temperature Tstg -65 to+ 150 oc 

Junction temperature Tj max. 

THERMAL RESISTANCE 

From junction to collector tab Rth j-tab 

From junction to ambient in free air* Rth j-a 

CHARACTERISTICS 

T amb = 25 °c unless otherwise specified 

D.e. current gain** 
le= 50 mA; VcE = 10 v hFE min. 
le= 100 mA; VcE = 10 V hFE min. 

Transition frequency at f = 500 MHz** 
le= 50 mA; VcE = 10 V fr typ. 
le= 100 mA; VcE = 10 V fr typ. 

Collector capacitance at f = 1 MHz 
IE=le=O;Vcs=10V Cc typ. 

Emitter capacitance at f = 1 MHz 
le= le= O; VEB = 0,5 v Ce typ. 

Feedback capacitance at f = 10,7 MHz 
lc=O;VcE=10V Cre typ. 

* The device mounted on a ceramic substrate area= 2,5 cm 2; thickness= 0,7 mm. 
** Measured under pulse conditions. 

442 January 1987 

150 °c 

25 K/W 

125 K/W 

25 
25 

3,2 GHz 
3,6 GHz 

2,0 pF 

11 pF 

1,2 pF 



---------N--P--N--H._F._w-id-e-ba_n_d-tra-n-sis-to-r------~~~~~-------~·~-------B-F_Q_1_8_A ______ _ 

Intermodulation distortion (see Fig. 2) 
le= 80 mA; VeE = 10 V; RL = 75 D 
Vp = V0 = 700 mV at fp = 795,25 MHz 
Vq = V0 -6 dB at fq = 803,25 MHz 
Vr = V0 -6 dB at fr= 805,25 MHz 

Measured at f(p + q _ r) = 793,25 MHz 

10 kD 

0,68 pF 

2oon 

dim 

5µH :r 
--- 1,5nF 
~ 

l2,2nF 

0,68 
pF 

Y 7Z79'132 

Fig. 2 MATV-test circuit (40-860 MHz). 

max. -60 dB 

vBB 

Vee 
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l BFQ19 

N-P-N 1 GHz WIDEBAND TRANSISTOR 

N- P-N transistor in a SOT-89 plastic envelope intended for application in thick- and 
thin-film circuits. 
It is primarily intended for use in u. h.f. and microwave amplifiers such as in aerial 
amplifiers, radar systems, oscilloscopes, spectrum analysers etc. 
'The transistor features very low intermodulation distortion and high power gain. Thanks 
to its very high transition frequency, it also has excellent wideband properties and low 
noise up to high frequencies. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) VcBO max. 

Collector-emitter voltage (open base) VcEO max. 

Collector current ( d. c.) Ic max. 

Total power dissipation up to Tamb = 87, 5 °c Ptot max. 

Junction temperature Tj max. 

Transition frequency at f = 500 MHz 
le = so mA; v CE = 10 v fT typ. 

Feedback capacitance at f = 1 MHz 
le = 10 mA; V CE = 10 V; Cre typ. 

Noise figure at optimum source impedance 
le= 50 mA; VcE = 10 V; f = 500 MHz; F typ. 

Dimensions in mm MECHANICAL DATA 

Fig. 1 SOT-89. 

I._ 1,6_. 
1,4 

' 

... ~:~-.~~ 
1,4 t---+---+ 

r---t -t 1 

....! I ... 
0,44 
0,37 

0,8 
min ' 1 3 t-11 ... I 1 ... o,53 .

1 ~~-~~~~ I 0 40 
J$J0,13@Js@f-

1 

.... ~.~~(2xl' , 

-rrn-1 I 
-I}]]--

See also soldering recommendations 

2'6 4 25 2,4 ' 
~ 3,75 

2 - j 
7269230.6 

BOTTOM VIEW 

20 v 
15 v 
75 mA 

500 mW 

150 oc 

5 GHz 

1,3 pF 

3,3 dB 

Mark 

BFQ19 = FB 

3 

'-<> 
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BFQ19 J 
RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134) 

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 Tamb = 87, 5 °c 
mounted on a ceramic substrate 
area = 2, 5 cm2; 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 cm2; thickness= 0, 7 mm 
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VCBO 

VcEO 

VEBO 

Ic 

1CM 

ptot 

Tstg 

Tj 

Rthj-tab 

Rthj-a 

max. 20 v 
max. 15 v 
max. 3,3 v 

max. 75 mA 

max. 150 mA 

max. 500 mW 

-65to +150 OC 

max. 150 OC 

40 K/W 

125 K/W 



N-P-N 1 GHz wideband transistor Jl BFQ19 

CHARACTERISTICS 

T j = 25 °c unless otherwise specified 

Collector cut-off current 

IE = 0: V CB = 10 V le BO max. 100 nA 

D. C. current gain 1) 

Ic=50mA:VcE=lOV hFE 
min. 25 
typ. 50 

le= 75 mA: VcE = 10 V hpE 
min. 25 
typ. 52 

Transition frequency at f = 500 MHz 1) 

le = 50 mA: V CE = 10 V fT 
min. 4,0 GHz 
typ. 5,0 GHz 

Ic = 75 mA: VcE = 10 v min. 4,4 GHz 
fT typ. 5,5 GHz 

Collector capacitance at f = 1 MHz 

IE = Ie = 0 : V CB = 10 V Cc typ. 1, 6 pF 

Emitter capacitance at f = 1 MHz 

le = le = 0 : VEE = 0, 5 v Ce typ. 5,0 pF 

Feedback capacitance at f = 1 MHz 

Ic = 10 mA: VcE = 10 V: Tamb = 25 °c Cre typ. 1,3 pF 

Noise figure at optimum source impedance 

Ic = 50 mA: VcE = 10 V: f = 500 MHz: Tamb = 25 °c F typ. 3,3 dB 

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

I Sfe I 2 
GuM = 10 log 

( 1 - I Sie j 2) ( 1 - I soe j 2) 

Ic = 50 mA: VcE = 10 V; Tamb = 25 °c: 
f = 200 MHz GuM typ. 18,5 dB 
f = 500 MHz GuM typ. 11, 5 dB 
f = 800 MHz GUM typ. 7,5 dB 

1) Measured under pulse conditions. 
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BFQ19 j 
7Z72659 

VcE =10V 
1j =25°C 

100 1--+-+--+-+-+--+-+--+-+-t---.-~~...-l 
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Fig.2. 
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l BFQ67 

N-P-N 2 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 sate I lite TV systems (SA TV) and repeater amplifiers in fibre-optical systems. The device features 
a very high transition frequency and a very low noise figure up to high frequencies. 

QUICK REFERENCE DATA 

Collector-base voltage, open emitter 

Collector-emitter voltage, open base 

Collector current (d.c.) 

Total power dissipation up to T amb = 70 °c 

Junction temperature 

D.C. current gain 
le= 15 mA; VcB = 5 V 

Transition frequency at f = 500 MHz 
lc=15mA;VcE=8V 

Maximum unilateral power gain at f = 2 GHz 
le= 15 mA; VcE = 8 V 

MECHANICAL DATA 

Fig. 1 SOT-23. 

, ____ 3,0 __ ___,~, 
2,8 

-IT;fil-
-10,9sl 

3 

VcBO max. 20 v 
VcEO max_ 10 v 
le max. 50 mA 

Ptot max. 180 mW 

Tj max. 150 °c 

hFE typ. 100 

fT typ. 7,5 GHz 

GuM typ. 8,0 dB 

Dimensions in mm 

Mark: V2 

.;- 0,2@ A B 

1 
2,5 

max 

J 

3 

'-© 
l--i•lo.1® I A I a I 

max 7Z66908.10 

TOP VIEW 

If required, the A-version (reverse pinning) is available on request. 
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BF067 J 
RATINGS 

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

Collector-base voltage (open emitter) VcBo max. 20 v 
Collector-emitter voltage (open base) Vern max. 10 v 
Emitter-base voltage (open collector) VEBO max. 2,5 v 
Collector current (d.c.) le max. 50 mA 

Total power dissipation up to T amb = 70 °c * Ptot max. 180 mW 

Storage temperature Tstg -65 to+ 150 oc 

Junction temperature Tj 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; VcB = 5 v lcBo max. 50 nA 

D.C. current gain 
le= 15 mA; VcB = 5 V hFE typ. 100 

Transition frequency at f = 500 mHz 
le= 15 mA; VcE = 8 V fT typ. 7,5 GHz 

Collector capacitance at f = 1 MHz 
IE= ie = O; VcB = 8 v Cc typ. 0,7 pF 

Emitter capacitance at f = 1 MHz 
le= ic = O; VEB = 0,5 v Ce typ. 1,3 pF 

Feedback capacitance at f = 1 MHz 
le= O; VcE = 8 v Cre typ. 0,5 pF 

Maximum unilateral power gain (sre assumed to be zero) 

G 10 I lsfel2 
UM= og 2 2 

[ 1-lsiel ·] [ 1-lsoel l 
le= 15 mA; VcE = 8 V; f = 2 GHz; Tamb = 25 oc GuM typ. 8,0 dB 

Noise figure at f = 2 GHz; Rs = 60 U; T amb = 25 oc 
le= 5 mA;VcE = 8 V F typ. 2,5 dB 
lc=15mA;VcE=8V F typ. 3,0 dB 

* 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 l ___ BF_Q_6_7 __ _ 

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

le f GuM 
mA MHz Sie Sfe sre 5oe dB 

40 0,93/ -9,50 7,07/174,60 0,01/83,20 1,00/ -4,50 46,7 
100 0,90/ -22,80 6,96/163,50 0,03/76,30 0,97 /-10,40 36,4 
200 0,84/ -42,10 6,35/150,4° 0,06/66,40 0,91/-17,90 29,2 

2 500 0,61/ -90,70 4,40/117,20 0,10/45,70 0,67/-32,6° 17,5 
800 0,55/-118,00 3,24/102,6° 0,12/42,20 0,60/-38,20 13,7 

1000 0,54/-135,50 2,7L: 93,50 0,12/41,20 0,55/-43,60 11,9 
2000 0,47/ 177,30 1,57/ 64,50 0,15/60,00 0,47 /-65,30 6, 1 

40 0,84/ -14,90 15,47 /170,50 0,01/80,70 0,99/ -7,90 44,5 
100 0,78/ -36, 10 14,35/154,80 0,03/71, 1° 0,92/-18,00 35,4 
200 0,68/ -63,30 11,97/137,70 0,05/60,60 0,79/-29,00 28,5 

5 500 0,45/-119,80 6,74/106,10 0,08/49,70 0,47/-40,10 18,6 
800 0,42/-143,50 4,55/ 94,70 0,09/53,8° 0,41/-41,50 14,8 

1000 0,43/-155,40 3,80/ 87,40 0,10/56,1° 0,37/-46,70 13,1 
2000 0,35/ 169,20 2,04/ 63,50 0,18/69,40 0,34/-63,30 7,3 

40 0,74/ -22,80 25,66/165,60 0,01/77,50 0,96/-12,10 43,0 
100 0,65/ -51,2° 22, 19/145,50 0,03/66,80 0,84/-26,30 34,6 
200 0,53/ -85,20 16,35/126,40 0,04/58,10 0,64/-38,40 28,0 

10 500 0,38/-144,40 8,01/ 99,50 0,06/58,00 0,33/-42,80 19,2 
800 0,36/-161,90 5,29/ 90,00 0,09/64,00 0 ,30/-41,20 15,5 

1000 0,38/ 169,90 4,27/ 84,00 0,10/66,00 0,27/-47,00 13,6 
2000 0,30/ 160,00 2,29/ 62,80 0,20/72,60 0,27/-61,20 7,9 

40 0,67 I -28,30 32,67 /162, 10 0,01/75,8° 0,94/-14,90 42,5 
100 0,57/ -62,80 26,66/139,60 0,02/64,60 0,78/-31,40 34,2 
200 0,46/ -99,50 18,35/120,60 0,04/58,70 0,56/-42,80 27,9 

15 500 0,36/-154,80 8,49/ 96,80 0,06/62,9° 0,27 /-42,80 19,5 
800 0,34/ 169,30 5,55/ 88,40 0,09/68,40 0,26/-39,70 15,7 

1000 0,36/ 176,80 4,47/ 82,5° 0,10/69,7° 0,23/-46,30 13,9 
2000 0,29/ 155,70 2,37/ 62,30 0,21/73,40 0,25/-59,80 8,2 

40 0,63/ -32,50 37,50/159,40 0,01/74,20 0,93/-17,20 42,0 
100 0,52/ -70,80 29,23/135,50 0,02/63,4° 0,73/-34,70 34,0 
200 0,42/-108,80 19,22/117,40 0,03/59,70 0,50/-45,00 27,8 

20 500 0,35/-162,00 8,69/ 95,00 0,06/64,90 0,23/-41,60 19,6 
800 0,33/-175,10 5,62/ 86,90 0,09/70,70 0,24/-38, 10 15,7 

1000 0,36/-178,70 4,57/ 81,70 0, 10/71,60 0,21/-45,00 14,0 
2000 0,28/-153,50 2,40/ 62,00 0,21/73,8° 0,24/-58,90 8,2 
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BFQ67 J 
7Z97054 

1T E 
(GHz~ L£ 
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OL-~~~~-+--~~~~~~~ 

o 10 20 30 40 50 
lc(mAI 

Fig. 2 VcE = 8 V; f = 500 MHz; typical values. 
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l BFR30 
BFR31 
--

N-CHANNEL SILICON FIELD-EFFECT TRANSISTORS 

Planar epitaxial 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 ±Vos 

Gate-source voltage (open drain) -VGSO 

Total power dissipation up to T amb = 65 °c Ptot 

Drain current 
V DS = 10 V; V GS = 0 loss 

Transfer admittance (common source) 
lo=1 mA;Vos=10V;f=1 kHz IYfsl 

max. 

max. 

max. 

> 
< 

> 
< 

25 v 
25 v 

250 mW 

BFR30 BFR31 

4 
10 

1,0 
4,0 

5 

1,5 
4,5 

mA 
mA 

ms 
ms 

-------------------------·--· .. ------·-----

MECHANICAL DATA 

Fig. 1 SOT-23. 

0,150 
~.090 

//' 

Dimensions in mm 

1 ____ 3,0 ___ •1 

2,8 

-[j]]-

-10,951 

1,4 
1,2 

IL:::::===:;=j::::;:==~-· 

2,5 
max 

l 
0 48 ° _J 

' -0,1 1~~10.1@ I A I BI 

TOP VIEW 

See also Soldering recommendations. 

~0,2@A B 

1Z96885 

Marking code 

BFR30=M1 
BFR31 = M2 
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BFR30 J BFR31 

RATINGS 

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

Drain-source voltage see Fig. 2 ±Vos max. 25 v 

Drain-gate voltage (open source) see Fig. 2 VoGo max. 25 v 

Gate-source voltage (open drain) see Fig. 2 -VGso max. 25 v 

Drain current lo max. 10 . mA 

Gate current IG max. 5 mA 

Total power dissipation up to T amb = 65 °C** Ptot max. 250 mW 

Storage temperature range Tstg -65 to+ 175 oc 

Junction temperature Tj max. 175 oc 

THERMAL CHARACTERISTICS* 

Tj = P x ( Rth j-t + Rth t-s + Rth s-al + T amb 

Thermal resistance 

From junction to tab Rth j-t 60 K/W 

From tab to soldering points Rth t-s 280 K/W 

From soldering points to ambient** Rth s-a 90 K/W 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified 

Gate cut-off current 
BFR30 BFR31 

-VGs=10V;Vos=O -IGSS < 0,2 0,2 nA 

Drain current > 4 1 mA 
Vos= 10 V; VGs = 0 loss < 10 5 mA 

Gate-source voltage > 0,7 0 v 
lo= 1 mA; Vos= 10 V -VGs < 3,0 1,3 v 

ID = 50 µA; V DS = 10 V -VGS < 4,0 2,0 v 

Gate-source cut-off voltage 
ID = 0,5 nA; V DS = 10 V -V(P)GS < 5 2,5 v 

y parameters 

Transfer admittance at f = 1 kHz; T amb = 25 °c > 1,0 1,5 mS 
lo=1 mA;Vos=10V IYfsl < 4,0 4,5 mS 

10 = 200 µA; Vos= 10 v !Yfs! > 0,5 0,75 mS 

Output admittance at f = 1 kHz 
ID = 1 mA; V DS = 10 V !Yosl < 40 25 µS 

10 =200µA;V0 s= 1ov JYosJ < 20 15 µS 

* See Thermal characteristics. 
** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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N-channel silicon field-effect transistors 

BFR31 Jl BFR30 

,,......,,.... ..._....--·-·---------~· ... ~---------

y parameters (continued) 

l11put capacitance at f ~ 1 MH7 
ILJ=1 rnA;Vos=10V 

BFFl30 BFrl31 

Cjs '-- ... 4 4 

ID = 200 µA; V DS = 10 V c,s / 4 4 

h~edback capacitance at f ~ I IVIHr: ·1 ;,;rnl.J -- ?'i 0 c 
lo=1mA;v05 0°1QV Crs <:::: 1,5 1 •· ,::i 

ID= 200 µ/\; VDS = 10 V < -· ·1,5 l,5 

Equ ivJ!ent noise voltage 
ID= 200 ~tA; Vos= 10 v 
B ~- 0,6 to 100 Hz Vn 

/ 
<, 0,5 0,5 

+v 30 ~~~--, 
- DS -- +---+-+-+---t-- -+--- - t-+-1--t- - t-+-1 - ---t--1 --- -t-

7282722 

VoG O -+t-
-VGSO 

(V) 

t---J--+-· +--- ---- j-- - j-- t--+- -- -·r-t--1C----1t--j---f--+--t---t---l--r; 

- --- --- --+---t-- - t-· t-r---t·--·-1- ... t-·t--··+l\, ....... _,__ ... __ --+-+-
20 1---- ~ 

--- ·-+------!-+--- -·J-·t--· , 

l-·-!--4f---I--+·-+-- --t--t---+-+-t---t-+- ·-r--t---t---1--+--+--+--i--t 

10 t--1---+---l-t--+-·--:-=-:~-~:1=·+·--+-r--~t-f-+=:=7-~:-:=:~::=:·~::=:=: 
1---......_,f---I-+-+--- ·--I---+--+-+--+--+- j---j--·t-+----'1--t--lf-f--+--H 

,__....._,f----1-- -- t-- - --+-t--+-+-·t-'f---+-+-+-1\--+---+-+-+--1,--t 

1-- -- --- ···- j\ 
0 --'--·~-~~--~~~~~~~~L ....... ~_,__.__,__~ 

0 100 Tamb (DC) 200 

Fig. 2 Voltage derating curve. 

Ptot ~1--=l==i=:+=+::+::h!llllllllllllllTI 
( mW ) t- - - --+-___,r--1--~-+-t---t--+-1--r--t--r--T--t--l ---t--r-~-,...., 

I- -- I\. 
2 00 I-+- --+--- --+-+--+---1~---+---+-_-t--_,__,,__,-+-+---+--+---t-1 

!-- -·-· ..... --- -- --- ··-+--+-T~"'ld---+--t--+--t-T-+-t--1 ·-+-+--t--H 

1-- ---1--- - -- ·-t-+-+--t---t~!-",.+--t-T-+-+--t---t-+--+-+--+--+"-1 
r-+"-1-·+-t--+-"-- -t--+-+--t---tC..'\c+--+--+--+-t-t---f-+-+-+-+-1 
1-+-··t-1---1--t--- H _,__,_ _ _,_+-.,..1-...r+-,-t---+--+-+--+--....._,r_ 1--1 

10 0 !--+--i---t---t--1--t-+--+-+-+--+--IL __ 'lr-+-+-+---+--+--+--+-+ 

t-- ---+-+___,__,I--+-~ +-+--lf---l--<~r----~-+-+--lf----1--+--t--+---+--1 
1----+--+-·-+--+--f--t--t--t--t-f---+-+-+~-'kc~-+-1-+--+--t-+---t-1 
r-+--~·-+--t-+-+--i---ci---1--+-+-+-+--t-~~~~--+-+--+"-+-+~ 
r·-+--+-+-t---t-r-t---+--1--t-+-r-t--lr-i->u.......,.--+---+--+--+---t--1 

0 ~~~~~~~~~~~~~~-~l".:I...~~~~~ 
0 100 200 

Fig. 3 Power derating curve. 
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.·BFR30 J 
;8FR31 _ 

1Q3~~~~~~~~~~~~~~~7~Z6~213t8,~1' f: -VGs = 10V t=' 
I Gs s t---i--t-t--+-+-+-1----+-+--+--+-+-+---1f-I Vos :: 0 1--1 

(nA) 

IZ 

7 

10-3.__.___.___.__.__.__ ...... 7_.__.__....__..__.__.__.__.__.__....__L-J,__,_~ 

0 so 100 150 Tj (°CI 200 

Fig. 4. 
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N-channel silicon field-effect transistors l BFR30 

___ B_F_R_31 __ _ 

t-+- Vos=10V ii 
Io t-+- Tj=25°C 

(mA) typical valuesl-l--1 
1-+--t-j'"-+-+--+--+-+-+--t-j'"-+-+-+-+-+-+-1-1-+-+-+-+-+-+-1-1-+-+-+-+-+-+-+-1 Ti = 2 5 °C I-+-

ma~,.,,._,-+-1'"-+-++-+-!-+-+-1-+-+--+-+-!-++-11-+--VGs=OV+-+-+-+-+~ 

~ 

0.5 

1 

1.5 
2 

I 
2 0 5 Vos (Vl 10 

Fig. 5. 

41-t-++--+-t-t-++--+-+-+++--+-+-++-+-+-+-++-+-rf.-1-+-+-1-1-1-+-+-1-+--1-+--+-1T_T._._T+-+-1-1-1 
lf TT T 

lZ'I 0.21-+-+-< 
1-++-1-+-+--+-+-!-+-+-11-+-+-1-+-+-+-+ max l_i J_ 11! J....+-1 I 
1-+--+-1-++-+-+-+--+-+-+-+-+-11-+-+-+-+-+-+7--.1-->--11-L-1-1-hJJ-1.,~....,-+-+-+--+-1-++-1-+-+-+o.4-++-

2 II 
t-+-l-l-l--+-l-l--+--+-l-+-l--~'-4--!-+-l--l-ll-~typ.~l/+--l-1--~fJ~17~l-+--Hr-+-+-+-+-+-+--+-+iJ-++-

17 'TT 

4 -VGs (V) 0 5 Vos (V) 10 

Fig. 6. 
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BFR30 JL 
_B_FR31 

H-ttH+H 
-+-·+--+·+·+-+- + ++++++++-+--1 

-+ I- H---1- l::::J--+-+ t-+ 2 ·I-++-+-~ 
r-t- .. t--+-1 ..... 1--r1 ..... -.... 

··-+-+-+---+· ·-+-·+ - - -- - -+--+-- -+-+ 1 -H 
0 L......l.-..1 ~, _,J...,...l......J,..,.,J...,,,,,J,,._- ,L....,,.L..,.J ~-,I._. ~ • - J,.,,"".J,.,.....J,.._,J 

2.5 75 Tj (°C) 125 

Fig. 7. 

7Z52134 

6 ·-[fi·~~~~:I~-1~.~~~ 
~--+·-+--+--+ -+-+--+ .. +--+- · [_J_F BF R 31 

~ :::-r-:++J:--i:::-+=;=::t:~+ - JI 
I . . J..1 -
·D - ·H- typical valuesH--

(mA)f-++-1 · -+-t- +-H V =10V H--
++-++- DS 

1-- - - - . t-+++- --+-+--...+-+-+-+-+-+-+-< 
, f-- -t--1---- .. H--· ·+-+--+-+-~--+--...+-+-+
"· t-T-t--t-t-t---t-t-+--t-t-+-t-r-+-+-t-+-+-+-i 

o. 8 r-+-+-l'-++-1 
H 

·I-+-+ 1.2 
l""9 rt · t--+- - H--+--_l·t--+-+-+-+-+-+-+ 

0 ~~~~ ~~~-~~~~~~ 
25 75 Tj (°C) 125 

Fig. 8. 

typical correlation between -VIPJGS 

and I 055 
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N-channel silicon field-effect transistors l BFR30 

..__ __ s_F_R_3_1 __ _ 

I Yts I 
( m A/V J 1--r--+--+--+--+--+--+--+--+-+--+-+-l---l--l--+->---+.--1--1--1--1 t y pica I v a I u es l---+--

t--r--+--+--+--+--+--+--+--+-+--+-+-1---1--1--+->---+--1--1--1--1Vos=10 V l---+--
15 f=1kHz 

T 

~ BFR31 

BFR30 

~~ 2. 5 1-t-+-~1-,!i-""""'i--±:....+-"=t---~r-+-+-l-+-.J-l--l-l--l--l---l-l--l-l--l---l---l-.L...J--I 

~ 

0._.___.__..___._-'----'---'--'--'-_.__-'-.1-L-J--L-L--L.-1........L....L...L...1-.L.,_J_L.....Ji.......!-1.-L_J 
0 2 3 

Fig. 10. 

4 5 Io (mAJ 6 

I Yos I t--1r----t----t----t----t--+--+--+--+-+--+-+--r--t--+--+--+--+--+--+--+-+--'--....._._.__..--+--+--l 
( ~A/VJ 1-----<r--t--+--+--+---+--+---+--+-+-+--+-f----t--+--+--+-+--+--+---+-----< t yp i ca I v a I ue s 1-----+--l 

1-----<r--t--+--+--+---+--+---+--+-+-+--+-f----t--+--+--+-+--+--+---+-----< VOS = 1 0 V 

75r--tr--t--+--+--+--+--+--+--+-+-+-+-r--t--+--+--+--+--+--+--+-1f=1kHz 
Tamb=25°C 

50t--1r----t--+----t----t--+--+--+--+-+-+-+--r--t--+--+--+--+--+--+--+-+-+-+-t--1'--r--tl--t--+f--~"""' 

J.-1- LJ--1- BF R 31 251---t-1--+--+-+-+-+: ...... "f=+-+-+-b.o~~--+-+:..+=-i--+-+-+-+-+-t-1--+--+~ 
~ _.1..-4--

0'-'-'---"--+--+-1--'---'-~-'--'--'-'-'---'--L----'--'----'---'---'-~-'--'-....._'---'_,,----'-_, 

0 2 3 4 5 I 0 (mA J 6 

Fig. 11. 
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BFR30 J 
BFR31 _ 

104~~~~~~~~~~:i;::7~Z6:21j31~ 
1----<--+-+-+---+--+-+-1 typical values~ 
1--l-+-+-+--!-+--t-i f = 1 kHz t--1 

IYosl Tamb=25°C H 

(µA/VJ I 

['\ 1mA 't-;....r-.-..... =-.B'--FR30 

~ B~R~1 
10 Ll_.l__L_J_J_LJ.:::t:::±::~:!::=!==:....L..L.J 

0 10 20 Vos (VJ 30 

Fig. 12. 

7. 5 ~~~-,..-...,.--,.-,..-...,.---,-7-'-Z6'°'i1,-'"13'---.3 

V0 s=10V 
C is 1---+--+-+--+---+~ f = 1 MHz l-

Ta mb = 250C 
(pFJ1---+--+-+---+---+-+----t----< 

-Crs 
(pF) 

Vos= 10V 
r--r--+--+--t--+---. f = 1 MHz r--

T amb = 250C 

51---+---+-+---+---+-+--+--+--~ 

typ 

~ 2.51---+--+-t--" ..... _:::-+-t---+--+--"r--l 
~yp 

r---t-----+----+---+-+---+--+--+--~ 

o~-+--+--~~~-~-~-~ o~~~~--------~ 
0 2.5 -VGs (VJ 5 0 2.5 -VGs (VJ 5 

Fig. 13. Fig. 14. 
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N-channel silicon field-effect transistors l BFR30 

..__ __ B_F_R_3_1 __ _ 

104~~~If!HJE=:~~~!f';_=-=-==:~~H!ilf~'E'!J!Eml~~~tfl~~~~7Z~6~21~36~ 
en t----+--+-~H++•---~-+-: _: - --+--+-i-+;+H-1---+--+-+++++H--+-+ Vo s = 1 0 V 

nV I--·-+--- --+-·· -- ·-+-· Tamb=25°C 
l\fHZl1------+-+++++H----+-+-+-1-++1++--j--jl-+-l++~--+--+-+-++1-1++--+-1 BFR30 I 0 =4mA 

10 i BFR 31 Io= 1 mA 

104 

in 

fA 
(\fHZ I 

10 3 

102 

-

Fig. 15. 

7262137 

W-"·'---'--' VD 5 : 10 V 
t- ---+-1 Tomb= 2 5 oC 

<---+--+-l-+-4-i-..>----+-_,_-l-+-l·->+1+---+---+-1-W-+-'-''---+--l-+ 1-; ,_.._ __ ,__, B F R 3 0 I 0 = 4 mA 
BFR31 Io= 1 mA 

-

1--1 

t----+--+-+-+-+++H--+-+--+-+++-<-++----- ·--~+--1-µ.f-+---+-+-+ 

1--

l---+-·-l-+++++~-+--+-+++44-++--+--+-++++1-++------t-'l-1--!-'l--+-.--f++!-H--+--t-+++jH.lf-BFR31 
HH--+-+-++to1M+-BFR30 <----l---l--+-1--1-++~---l-+-H-++~-----l--+-l-W+l-+l---- -

~ 
10 ~~~~111:::~~~~1"1:·~:~-E-~E!t.ll~t~yp~tI~-tm~~~~jt~~~~ilm 

1----1--+--+-l-+-H .. ·--- -·- -+-'-++f---1--1-+-l-W.l-.U ···--- -+-+ 
------+--1--'-1--1-+l-I->- -- -+-

---+--+--1-+4-++++----- ·-·+-++-++HI-- l-+ - •· +--i 
+-+ 

1 .____.___.__.._,_.u..c.u_.__;_ .L.- .. ..l --l--'-J--LI..LI.l...-'--1-+-J...l.J......_ _ _._-'--'-..J..J..J..W 

10 104 10° f IHzl 107 

Fig. 16. 
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____ JL_sFR53 
N-P-N H.F. 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 d1stribut1on amplifiers. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (peak value; f > 1 MHz) 

Total power dissipation up to T amb = 65 oe 

Junction temperature 

Feedback capacitance at f = 1 MHz 
le= 2 mA; VcE = 5 V 

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

Max. unilateral power gain 
le= 30 mA; VcE = 5 V; f = 200 MHz 
le= 30 mA; VeE = 5 V; f = 800 MHz 

Intermodulation distortion at T amb = 25 oe 
le= 30 mA; VeE = 5 V; RL = 37,5 Q 
V0 = 100 mV at fp = 183 MHz 
V 0 = 100 mV at fq = 200 MHz 
measured at f(2q-p) = 217 MHz 

MECHANICAL DATA 

Fig. 1 SOT-23. --3,0 _ ________,.. 

0,150 
~.090 

//' 

2,8 

---~---...... 

1,4 2,5 
1,2 max 

LC::::::===::r=l=;:===~-· l 
3:---t-'--

1~-$-Jo.1@IA lB I 
max TOP VIEW 

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

VcBo 

VcEo 

ICM 

Ptot 

T· J 

Cre 

fT 

GLJM 
GuM 

7Z66908.10 

max. 18 \/ 

max. 10 v 
max. 100 rnA 

max. 250 m\N 

max. 175 oc 

typ. 0,9 pF 

typ, 2,0 GHz 

typ. 22 dB 
typ. 10,5 dB 

typ. -60 dB 

Dimensions in mm 

Marking code 

BFR53=N1 

3 

2-fQ 
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464 

BFR53. J 
RATINGS 

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

Collector-base voltage (open emitter) see Fig. 3 V CBO 

Collector-emitter voltage (open base) see Fig. 3 

Emitter-base voltage (open collector) see Fig. 3 

Collector current (d.c.) 

Collector current (peak value: f > 1 MHz) 

Total power dissipation up to T amb = 65 °C* * 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE* 

From junction to ambient** 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off current 
IE= O; Vcs = 10 v 

ip.c. current gain 
. le= 25 mA; VcE = 5 V 

lc=50mA;VcE=5V 

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

Collector capacitance at f = 1 MHz 
IE= le= O; Vcs = 5 v 

Emitter capacitance at f = 1 MHz 
le= le= O; VEB = 0,5 v 

Feedback capacitance atf = 1 MHz 
le= 2 mA; VcE = 5 V; Tamb = 25 oc 

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

J"IV 111871 

Vern 

VEBO 

le 

lcM 

Ptot 

Tstg 

Tj 

Rth j-a 

icso 

hFE 
hFE 

fT 

Cc 

Ce 

Cre 

max. 18 v 
max. 10 v 
max. 2,5 v 
max. 50 mA 

max. 100 mA 

max. 250 mW 

-65 to +175 oc 

max. 175 oc 

430 K/W 

max. 50 nA 

min. 25 
min. 25 

typ. 2,0 GHz 

typ. 0,9 pF 

typ. 1,5 pF 

typ. 0,9 pF 



N-P-N H.F. wideband transistor Jl BFR53 

Noise figure at f = 500 MHz• 

le= 2 mA; VcE = 5 V; Tamb = 25 oc 
F max. 5,0 dB 

Gs = 20 mS; Bs is tuned 

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

1Sfel2 

GuM = 10 log -------
[ 1-lsie 12 ] [ 1--lsoe 12 ] 

le= 30 mA; VcE = 5 V; f = 200 MHz; Tamb = 25 °C GuM typ. 22 dB 
le= 30 mA; VcE = 5 V; f = 800 MHz; Tamb = 25 °C GuM typ. 10,5 dB 

Intermodulation distortion• 

le= 30 mA; VcE = 5 V; RL = 37,5 n 
V0 = 100 mV at fp = 183 MHz 
V 0 = 100 mV at fq = 200 MHz 

measured at f(2q-p) = 217 MHz dim typ. -60 dB 

680pF 

I 
4300 910 Vo 75fi 

I 
10nf 

10nF 
'--------4>--------;[} +1 8 v 

L-_._--r---.:~t-----------o+sv 

20k0 
7262500 

Fig. 2 Test circuit. 

• Crystal mounted in a BFW30 envelope. 
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--BFR-53 _Jl ______ _ 
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0 
0 

,""' •• so I 

Vcso 

TT 
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~ 
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Fig. 3 Voltage derating curves. 
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~~~~-N--P--N_H_.F_.~w-id-eb-a-nd_t_ra_n-sis-to-r~~~~~~~~~~~--~~-~~-B-F_R_5_3~~~~~ 
typical values J I r J 1 1 

r-+-1 = '700' A. +-+-1 
Ic Tj = 25 oc H B, 1--1 i --t-+-1 

(mA) 1-+-H-+-++--t-l-"""f--::t..+""tv::+-H 6hd-+:7'1 
f-"' ~ 

400i::j::H 

-- i l 

20 ....... -+->-+--+-<'-+--+-+--+-+-+--!-~2~0~0-t--+--+~ 

J_ 

OL-'---'-'--'-....._._.__.__.__._.._._,_..__._-+-._,_~ 

0 5 VcE (V) 10 

Fig. 5 Tj = 25 oc; typical values. 

1L 
L 

7Z62375 

100 VcE = SV t--1 

Tj=250C t--1 
1-l 
~ typ 
~ 
~ 

~ 
75 

50 

25 

I 

0 
0 25 50 Ir, (mA) 75 

Fig. 6 VcE = 5 V; Tj = 25 oc; typical values. 

7Z 132 381 

io- 1 .__~~_,__._~ ........ ._._~__.___._.__.__,....._......._~_._~..__~~ ............ ~~.__-+-...._.__._ ............ 
1 10 Is (µA) 

Fig. 7 VcE = 5 V; Tj = 25 oc. 
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8FR53 J 
Ic 

(mA) 

40 t-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-t--+-+-+~ 

i I 

>-+-+-+--+-+-+-+-+-+--+-+-+-+--tYP+-',__._-+--< 

20 t-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-it--+-+-+~ 

0 ....................... ..___ ......... i __ ............. _l.,I''-'-..__._ ............ ~ 
0 500 VBE (mV) 1000 

Fig. 8 VcE = 5 V; Tj = 25 oc; typical values. 

7262378 

I 

1.5 t-t--1--+-+-+-+--+--+-+-+-t--+-+-+---< 
I 

1 t--t--1--+-+-t--+--+--+-+-+---t--t-+-t--, 

VcE=5V 1-+-i 
f = 500 MHz r·-+-1 
Tj = 25 oc r-+--1 

o..._.._.__.__~~~~_.__._._.__1__..__. 
0 25 50 Ic (mA) 75 

2 

Cc 
(pF) 

1.5 

l 

0.5 

0 

~ 
' 1\ 
~ 

1' 

0 5 

7262£.94 

t-IE =le =O 
f= 1 MHz 

r-

Tj = 25 oc 
i-
r-

typ 

10 VcB(V) 15 

Fig. 9 VcE = 5 V; f = 500 MHz; 
Tj = 25 oc; typical values. 

Fig.10 IE=ie=O;f=1 MHz; 
Tj = 25 OC; typical values. 

--~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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J l BFR53 'l 
___ ii 

---------------------------- 11 

N-P-N H.F. wideband transistor 

Bs crystal mounted in BFW 30 envelope 
(mA/V) I 

f= 500 MHz 1-

50 Ic=2mA ~ 
>-+--+->-+--+-+--+-+--+~ VcE=5V 1-
1--+-+-1--+-+-1-+-+-+~ Tamb=250C 1-

- II 

-501--+-+-H--+-1-+-+-+-+-+-+-+-+-+-+-t-+-+-i 

0 50 Gs (mA/V) 100 

Fig. 11 Circles of constant noise figure; V CE = 5 V; 
le= 2 mA; f = 500 MHz; Tamb = 25 °C; typ. values. 

10 

1 ~ Ii: ',, 

I T ill 
11 0 .___.__.._._.._...__.._..,__~_.._~~~ 

102 103 f (MHz) 104 

Fig. 12 VcE = 5 V; le= 30 mA; 
T amb = 25 °C; typical values. 

10 ..----------------.--....---.---.---.--.---.---,--,-..,.-~~'rzs~z•r9s~Ar-. 
crystal mounted in a BFW30 envelope 

5 1---t--t--r---i--+--+--+--+-+-+-+-+-+--+-t~ v 
~ 

2.5 l--r---i--i--+--+--+-+-+-+-+--+--+--+--+--+--+--+--+--+-+-+-+-+-+-+--t--t--t--1---i 

0 ~.__...._.__.__.__.._...._,__,__.__.__.__.__.__.__.__,__.__.___,__,__,__,_...._..__..__,__'--''--' 
o 5 10 15 20 25 Ic (mA) 30 

Fig. 13 VCE = 5 V; f = 500 MHz; Gs= 20 mS; Bs =tuned; Tamb = 25 °C; typical ~'<ilues. 
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BFR53 J 

Fig. 14 VeE = 5 V; le= 30 mA; 
Tamb = 25 °e; typical values. 

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

Fig. 15 VeE = 5 V; le= 30 mA; 
Tamb = 25 oe; typical values. 

+j 

t 
0 >+--+-~--<>-

~ 
-j 

+4> 

t 

Reverse transmission coefficient sre· 
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N-P-N H.F. wideband transistor 

-----·----------------- Jl 

+j 

t 

BFR53 
;I 
i 

,'J 
·------·-::i 

j 
'j 

o~-·-~---~--+--+·"'-r'····r-1~-++~---·-·l·-···r···~t~·f·-·~-~~,+;.-~~~~ro 

Fig. 16 5 V; IC 30 rnA; 
Tamb .2fi °C; typical values. 

Output impedance derived from 
output reflection coefficient s08 

coordinates in ohm x 50. 

Fig. 17 VcE = 5 V; IC= 30 mA; 
Tamb = 25 °C; typical values. 

~ 
- j 

+4> 

t 

Forward transmission coefficient Sfe. 

90° 
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l BFR92 fj 

______ __,If 

I N-P-N 1 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 T amb = 60 oc 

Junction temperature 

Transition frequency at f = 500 MHz 
le= 14 mA; VcE = 10 V 

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

Noise figure at optimum source impedance 
IC= 2 mA; VcE = 10 V; f = 500 MHz 

Max. unilateral power gain 
le= 14 mA; VcE = 10 V;f = 500 MHz 

Output voltage at dim= -60 dB (see Fig. 2) 
le= 14 mA;VcE = 10V; RL= 75Q;Tamb = 25 oc 
f(p+q-r) = 493,25 MHz 

MECHANICAL DATA 

Fig. 1 SOT-23. 

10° 
max 

L_ 

0,150 
--.,p,090 

!/' 

1---- 3,0 __ __,~I 
2,8 

-~-
-I0,951 

3 

2,5 
max 

j 
o,4a _g,1-_j l---l•lo.1@ I A Is I 

TOP VIEW 

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

VcBo max. 20 v 
VcEQ max. 15 v 
tc max. 25 mA 

Ptot max. 200 mW 

Tj max. 150 oc 

fT typ. 5,0 GHz 

Cre typ. 0,4 pF 

F typ. 2,4 dB 

GuM typ. 18,0 dB 

Vo typ. 150 mV 

Dimensions in mm 

Marking code 

BFR92 = P1 
3 

= 0,2@ A B 

·~ 

7Z66908.10 
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RATINGS 

Limiting values in accordance with the Absolute Maximum System (I EC 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 Tamb = 60 °C** 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE* 

From junction to ambient** 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off current 
IE=O;Vcs=10V 

D.C. current gain 
le= 14 mA; VcE = 10 V 

Transition frequency at f = 500 MHz 
le= 14 mA; VcE = 10 V 

Collector capacitance at f = 1 MHz 
IE= le= O; Vcs = 10 v 

Emitter capacitance at f = 1 MHz 
le = le= O; VEB = 0,5 v 

Feedback capacitance at f = 1 MHz 
le= 2 mA; VcE = 10 V; Tamb = 25 °c 

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

474 October 1986 

Vcso 

VcEO 

VEBQ 

le 

Ptot 

Tstg 

T-J 

Rth j-a 

ICBO 

hFE 

fT 

Cc 

Ce 

Cre 

max. 20 v 
max. 15 v 
max. 2 v 
max. 25 mA 

max. 200 mW 

-65 to +150 oc 

max. 150 oc 

430 K/W 

max. 50 nA 

min. 25 
typ. 50 

typ. 5,0 GHz 

typ. 0,75 pF 

typ. 0,8 pF 

typ. 0,4 pF 



~~~~-N--P--N~1-G_H_z_w-id_e_b-an_d_t-ra-n-si-st-or~~~~~~~~~~~~~·~ ~-~~~8-F-R~9-2~~~~~ 
Noise figure at optimum source impedance* 

le= 2 mA; VcE = 10 V; f = 500 MHz; Tamb = 25 oc 

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

lsfe 12 

GuM = 101og -------
[1-lsie12] [1-isoel 2 ] 

IC= 14 mA; VcE = 10 V; f = 500 MHz; Tamb = 25 °C 

Output voltage at dim= -60 dB (see Fig. 2) 
(DIN 45004B; par. 6.3.: 3-tone) 
le= 14 mA; VcE = 10 V; RL = 75 S1 

Vp = V0 at dim= -60 dB; fp = 495,25 MHz 
Vq = V 0 -6 dB ; fq = 503,25 MHz 

Vr = V0 -6 dB ; fr = 505,25 MHz 

measured at f(p+q-r) = 493,25 MHz 

680pF 

L3 · 

F 

+2t..V 

820.!l 

680pF 
1--o 75!1. 

7 5 ..Cl <>-4-------------<l-t T.U.T. 

16 .n. 

Fig. 2 Intermodulation test circuit. 

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

* Crystal mounted in a BF R90 envelope. 

7Z62677 

typ. 2,4 dB 

typ. 18,0 dB 

typ. 150 mV 
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BFR92 J 
300 

Ptot 

(mW) 

200 

100 

0 
0 

7Z84416.1 

~ rs:: 
~ 
~ 

~ 

' ~ 
'\J rs 

100 200 

Fig. 3 Power derating curve. 



~~~~N---P--N_1_G_H_z_w-id-e-ba_n_d-tr-an-si-st-or~~~~~~~~~~~~~ ~-~~-B~F-R_9_2~~~~~ 
?752659 

t--t----t---+--l--+--t-+--+---+---+--+--~-+-~' -~ 

-···t-+---+--+---+-+---+---+--+~-J~' ~--+---< 
100 1--if--+--+-I --+--1--~-+--< V CE = 10 Vi= 

1 Tj = 25 OC l= 
hpE I I 

t--t--i--t-+-+-+--+--+-+-+--1--t-+-+-l 

75 I l I 

i---+--+--+--+-1 _,__1_~' ~'--'- 1__ i l -+-1--t 
I 1 i j I 

l 
50'---!f-t-+-1-=±-..._~1 ......,~'-~-+--r-+I-+~ 

r '--!""':"' '1 J I J....-r-, tYP+----+-+--l---+--+---+---+--< z 1 I 

1J 

251--1--i--t-+i-+-+--+--+-+l'-1---1--1-~i_J_+'-j 
I 

l--'>--•--+--+--+-+-·+--~--;---+--1--t!--l-l--+--i~ 

l r-1 
r-- __ , _____ ~-+--~l-+--+-t---l--c--+--~,--1'-

o '--'--'--'--'--'--'--'---~-'--'----'---'-~~ 
0 10 20 Ic (mA) 30 

Fig. 4 VcE = 10 V; Tj = 25 oc; typical values. 

6 

fT 

(GHz) 

4 

2 

0 

7Z62673 

o-i.. 

~ 
typ ~ 

~- H--

j 

t 
~ 

VcE = lOV H--

f= 500MHz H--
H-

Tj = 25 oc f-+-

o 20 Ic (mA) 40 
Fig. 6 VcE = 10 V; f = 500 MHz; Tj = 25 OC; 
typical values. 

0,8 

0,6 

0,4 

0 

7262903 

I 
lE=le=O H--

~ Tj=25 °c H--
I-+-

f= 1 MHz I-+-

"' 11s 
r" 

1'- typ 
',.,, +-+-\-'N-.J 

i'-1-1-

10 V CB (V) 20 

Fig.5 IE=le=O;f=1 MHz; 
Tj = 25 oc; typical values. 

8 ~~~~~~~~~~~7~Z~62T76~9~ 
l-f-+-1--+-<--+-+--+·-~+-~-TbT+-l-+-+-l-+4-1 

I-+--+-'-'--•--•-+-+-"-'-' le = 14 mA 1--H 

fT 1-+-+--+-+-1-+-+-1--1-1 f = 500 MHz f-+--1 
f-+--1 

(GHz) Tj = 25 °c >-+-I 

2 L.J.J_.1-J.J_.l-J.-l-.J-J._J.._.J-!-'--"-'-'--'-J ....... 

0 10 VcE (V) 

Fig. 7 le= 14 mA; f = 500 MHz; 
Tj = 25 oc; typical values. 

20 
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BFR92 

10 

F 
(dB) 

7,5 

J 
7Z62771 

VcE = lOV H--1 
Ic=2mA 
Zs = opt. H--1 

T amb = 25 oc 1-t-1 

0 L-~~~-'-~~L----L~-'--'--'--'-'-'-~~~~'--~--'-~-'---'---'--'--'-_._. 
10-l 1 f (GHz) 10 

Fig. 8 VcE = 10 V; le= 2 mA; Zs= opt.; Tamb = 25 oc; typical values. 

1--t--+-+--+-+-1f-+--+-1---+-+-+-+--+-+-+-+-+-+-1-+--+-1---+-+-+-+--+-+-+-+-+-+-+-1VcE=lOV r-+
F 1--t--+-t-t-"-+-if-+--+-1---+-+-+-+--+-+-+-+-+-+-1-+--+-1f-+-+-+-+--+-+-+-+-+-+-t---t f = 500 MHz H--1 

. r+-i 
(dB) >-+-+-+-+-t--41-+--+-<-+-+-+-+-+-+-+--+-+--+-+-+~,__.__._.-+-+-+-+-+-+--+-+-<" Zs= optimum H--1 

r+-+-+--+-+-if-+--+-1---+-+-+-+--+-+--+-+-+-+-1-+--+-f-+-+-+---+-+-+-+-+-+-+-+-1Tamb=25ocH--I 

101--t--t-t-+-+-t-t--+-1-t-+-t-+-+-+-+-+--+-+-+-+-+-t-+--+-1-+-+-+-+-+--+-+-+-+-+-t-t--+-1-t--t-t-1-1 

1--+--+--+-+-+-+--+-1-+--+--+-+-+-+-typ 

0 ........ _._.._.__,___,_....__._._...__._._.._.__._..........__._.__._...._._._....__._._ .......... _._..........__._.__.__._._._ ........ _.._...__.._.__. 
0 5 10 15 le (mA) 20 

Fig. 9 VcE = 10 V; f = 500 MHz; Zs= opt.; Tamb = 25 °C; typical values. 
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~~~~-N--P---N_1_G~H-z-w-id-e-ba_n_d_t-ra-n-si-st-or~~~~~~~~~~~~~-~~-~~~B-F~R-9~2~~~~---; 
30 

dB 

20 

10 

0 
102 

7Z62902 

~ gain versus frequency 

.I\ 

~ 
VeE = lOV 

' 
le= 14mA 
Tamb=25 oe 

\~~I\ typ. values 

\I\ 
N\ ~ 
~ 

lhtel 2 
I\ I 
~GUM 

I' lsfe.l 2 

103 f (MHz) 104 

Fig. 10 VeE = 10 V; le= 14 mA; Tamb = 25 °e; 
typical values. 

7Z62667A 

11 
f=500MHz H 

1-+-+-t-t----t--1e-f--+-+-+---l H 
1-+-+-t-t----t--1e-f--+-+-+---l le = 2 mA H 

~ V~=lOV H 
>-+---t--r-+--+--<-+--t---t-+--1 T amb = 2 5 oe t:j 

J_JJ_J_ 
_l_l_l__l_ 

-501-+-+-t-+--+-t-t--+-i-+-+-+--+-+-+--+-+-+-+-1 

0 50 Gs 

Fig. 11 Circles of constant noise figure; 
VeE = 10V; le= 2 mA; f = 500 MHz; 
T amb = 25 oe; typical values. 

100 
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BFR92 j 

Fig. 12 VeE = 10 V; le= 14 mA; 
Tamb = 25 oe; typical values. 

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

Fig. 13 VeE = 10 V; le= 14 mA, 
T amb = 25 °e; typical values. 

+j 

t 
Ol+-~-+-~=--+--r-::..;..:.+-1--1--+-1'--~t---4'-~+-+-]'-++~~~oo 

~ 
- j 10 

90° 

Reverse transmission coefficient Sre 
90° 
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N-P-N 1 GHz wideband transistor 

Fig. 14 VeE = 10 V; le= 14 mA; 
T amb = 25 °e; typical values. 

Output impedance derived from 
output reflection coefficient s0 e 
coordinates in ohm x 50 

Fig. 15 VeE = 10 V; le= 14 mA; 
T amb = 25 °e; typical values. 

Forward transmission coefficient Sfe 

90° 

l BFR92 If 
1! 
I' ____ , .. ! 
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l BFR92A 1 

___ l., 

N-P-N 1 GHz WIDEBAND TRANSISTOR 

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

• low noise; 
• low intermodulation distortion; 
• high power gain. 

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 T amb = 60 oc 

Junction temperature 

Transition frequency at f = 500 MHz 
le= 14 mA; VcE = 10 V 

Feedback capacitance at f = 1 MHz 
lc=O;VcE=10V 

Noise figure at Rs = 60 n 
le= 4 mA; VcE = 10 V; f = 800 MHz 

Output voltage at dim = -60 dB 
le= 14 mA; VcE = 10 V; RL = 75 .Q 

f(p+q-r) = 793,25 MHz 

MECHANICAL DATA 

Fig. 1 SOT-23. 

, ____ 3,0 _____ ~, 

0,150 
'2,090 

//' 

2,8 

-11fil-
-I0,95I 

3 

VcBo max. 20 v 
Vern max. 15 v 
le max. 25 mA 

Ptot max. 200 mW 

Tj max. 150 oc 

fT typ. 5,0 GHz 

Cre typ. 0,35 pF 

F typ. 1,8 dB 

typ. 150 mV 

Dimensions in mm 

Marking code 

BFR92A = P2 

-;. 0,2@ A B 
3 

2,5 
max 

'~ 
j 

J-i•lo.1@ I A I BI 
max 7Z66908.10 

TOP VIEW 
If required, the A-version (reverse pinning) is available on request. 

I ,, 
i 



BFR92A j 
RATINGS 

Limiting values in accordance with the Absolute Maximum System (I EC 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 T amb = 60 OC* * 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE* 

From junction to ambient** 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off current 
IE= 0; VcB = 10 v 

D.C. current gain 
le= 14 mA; VcE = 10 V 

Transition frequency at f = 500 MHz 
le= 14mA;VcE=10V 

Collector capacitance at f = 1 MHz 
IE= le= O; VcB = 10 v 

Emitter capacitance at f = 1 MHz 
le= le= O; VEB = 0,5 v 

Feedback capacitance at f = 1 MHz 
le= O; VcE = 10 V;Tamb= 25 °c 

Noise figure at T amb = 25 oc 
le= 4 mA; VCE = 10 V; Rs= 60!"2; f = 800 MHz 

Maximum unilateral power gain (sre assumed to be zero) 

lsfel2 

GuM = 10 log 
[ 1-lsiel2 ] [ 1-lsoel2 ] 

le= 14 mA; VcE = 10 V; f = 800 MHz; Tamb = 25 °c 

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

VcEO 

VEBO 

ic 

Ptot 

Tstg 

Tj 

Rth j-a 

ICBO 

hFE 

fT 

Cc 

Ce 

Cre 

F 

max. 20 v 

max. 15 v 

max. 2,0 v 

max. 25 mA 

max. 200 mW 

-65 to +150 oc 

max. 150 oc 

430 K/W 

max. 60 nA 

min. 40 
typ. 90 

typ. 5,0 GHz 

typ. 0,6 pF 

typ. 1,2 pF 

typ. 0,35 pF 

typ. 1,8 dB 

typ. 15,5 dB 



_______ N_-_P--N_1 __ G_H_z_w-id-e-ba_n_d_t_ra_n-si-st_o_r------------------------~~~------B--F_R_9 __ 2_A __________ 
1
• 

Output voltage at dim= -60 dB (see Figs 2 and 17)* 
(DIN 45004B, par. 6.3: 3-tone) 
le= 14 mA; VcE = 10 V; RL = 75 n; VSWR < 2; Tamb = 25 oc 

VP= V 0 at dim= -60 dB; fp = 795,25 MHz 
Vq = V0 -6 dB ; fq = 803,25 MHz 
Vr = V 0 -6 dB ; fr= 805,25 MHz 

Measured at f(p+q-r) = 793,25 MHz typ. 150 mV 

Second harmonic distortion (see Figs 2 and 18)* 
le= 14 mA; VcE = 10 V; RL = 75 n; VSWR < 2; Tamb = 25 °c 
Vp = 60 mV at fp = 250 MHz 
Vq = 60 mV at fq = 560 MHz 

measured at f(p+q) = 810 MHz 

2,2 nF 

+ V BB o------. 

I 

L1 
1 nF 

7 5 n o----11----4,__------t-1 

3,3 pF r 

typ. -50 dB 

2,2 nF 
.-------o + v cc 

II 
1 nF 

-----1----o 7 s n 

18n I0,82pF 

'/ '/ 7Z83400 

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

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

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

Fig. 3 Input impedance derived from 
input reflection coefficient Sie 
co-ordinates in ohm x 50. 
VcE = 10 V; le= 14 mA; Tamb = 25 °C; 
typical values. 

Fig. 4 Reverse transmission coefficient sre· 
VcE = 10 V; IC= 14 mA; Tamb = 25 °C; 
typical values. 
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N-P-N 1 GHz wideband transistor 

Fig. 5 Output impedance derived from 
output reflection coefficient s0 e 
co-ordinates in ohm x 50. 
VcE = 10 V; le= 14 rnA; Tamb = 25 oc; 
typical values. 

Fig. 6 Forward transmission 
coefficient Sfe· 
VcE = 10 V; IC= 14 mA; Tamb = 25 °C; 
typical values. 

+j 

t 
Ott--<---r--+--+-r-+-+ 

~ 
-j 

90° 

90° 

BFR92A ' il 
1: 
Ii 
! 

------------·-·-----_1.·; 

7284602.1 

7284600.1 
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BFR92A J 
s-parameters (common emitter) at V CE = 5 V; T amb = 25 oc; typical values .. 

le f Sie 5re Sfe soe 
mA MHz 

40 0,88/ -8,9° 0,009/83,60 6,7/174,20 1,00/ -2,7° 
100 0,86/ -21,90 0,022/78,30 6,5/164,20 0,98/ -6,60 
200 0,80/ -42,20 0,041 /69,00 6,0/149,20 0,94/-12,20 

2 500 0,61/ -87,20 0,073/54,90 4,2/119, 10 0,81/-20,20 
800 0,48/-117,40 0,086/52, 70 3, 1/100,50 0,74/-22,90 

1000 0,44/-133,80 0,092/54,20 2,6/ 91,40 0,71/-24,20 
1200 0,41/-147,60 0,099/57,50 2,2/ 84,30 0,70/-25,70 

40 0, 75/ -14,40 0,008/81,8° 14,4/170,20 0,99/ -4,9° 
100 0,70/ -34,00 0,020/74,2° 13,3/155,3° 0,94/-11,20 
200 0,60/ -61,70 0,034/65,00 10,9/135,80 0,84/-17,9° 

5 500 0,40/-111, 10 0,057/61,10 6,2/106,9° 0,67/-21,90 
800 0,32/-139,7° 0,074/65,50 4,2/ 92,40 0,62/-22,20 

1000 0,30/-153,20 0,086/68,20 ~.4/ 85,3° 0,61/-22,80 
1200 0,29/-166,20 0, 100/70,90 2,9/ 79,60 0,60/-24,00 

40 0,61/ -21,10 0,008/79,70 22,9/165,20 0,97/ -7,30 
100 0,54/ -48,50 0,017171,40. 19,8/145,80 0,88/-15,50 
200 0,42/ -82, 10 0,028/65,20 14,4/124, 70 0,74/-20,80 

10 500 0,30/-132,30 0,050/69,00 7,1/ 99,6° 0,59/-20,50 
800 0,26/-158,00 0,072/73, 7o 4,7/ 87,80 0,56/-20,30 

1000 0,25/-168,30 0,088/75,20 3,8/ 82,2° 0,56/-20,90 
1200 0,25/-179,30 0, 104/76,60 3,2/ 77,5° 0,55/-22, 10 

40 0,53/ -2~,oo 0,007 /78,60 27, 7 /162,40 o,96/ ...,.8,7° 
100 0,45/ -58, 10 0,016/70,50 22;6/140,7° 0,85/-17 ,20 
200 0,36i -94,40 0,025/66,60 15,6/119, 70 0;70/-21,00 

14 500 0,27 /-142,80 0,049/72,50 7,3/ 96,90 0,57/-19,10 
800 0,25/-166,00 0,072/76,50 4,7/ 86, 1° 0,55/-19,10 

1000 0,24/-174,80 0,088/77,40 3,8/ 80,50 0,55/-19,90 
1200 0,24/ 174,80 0, 105/78,40 3,2/ 76,20 0,54/-:21,30 

40 0,45/ -33, 10 0,007 /77,00 32,3/158,80 0,94/-10, 10 
100 0,38/ -71,80 0,015/69,50 24,7/135,00 0,80/--18,40 
200 0,31/-110,60 0,023/68,30 16,0/114,60 ·. 0,66/-20, 10 

20 500 0,26/-154,50 0,047/75,50 7,2/ 94,30 0,56/-17,30 
800 0,25/-174,20 0,071/78,70 4,7/ 84,30 0,55/--17,80 

1000 0,25/ 178,50 0,088/79,30 3,7/ 79,10 0,54/-18,90 
1200 0,26/ 169,go 0, 104/80,00 3,2/ 74,go 0,54/-20,50 
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~~~~~N--P--N~1-G_H_z_w-id_e_b-an_d_t-ra-n-si-st-or~~~~~~~~~~~~~~ ~-~~-8-F~R-9_2_A~~~~-
s-parameters (common emitter) at V CE = 10 V; T amb = 25 oc; typical values. -

le f Sje 5re Sfe 5oe 
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/ -40,90 0,038/69,5° 6,0/149,6° 0,94/-11,3° 

2 500 0,61 / -85,3° 0,069/55,8° 4,3/119,8° 0,82/-18,7° 
800 0,48/-115,40 0,081/53,8° 3, 11101,2° 0,75/-21,3° 

1000 0,44/-131,40 0,086/55,5° 2,6/ 92, 1° 0,73/-22,5° 
1200 0,40/-145,6° 0,093/58,9° 2,2/ 85,00 0,72/-23,9° 

40 0,77 I -13,6° 0,008/81,8° 14,2/170,5° 0,99/ -4,5° 
100 0,73/ -32,3° 0,019/74,70 13,2/155,8° 0,95/-10,3° 
200 0,62/ -58,80 0,032/65,6° 11,0/136,8° 0,85/-16,6° 

5 500 0,41 /-107,20 0,054/61,4° 6,3/107,7° 0,69/-20,4° 
800 0,32/-135,90 0,071 /65,9° 4,2/ 92,9° 0,64/-20,8° 

1000 0,30/-150,00 0,082/68,6° 3,5/ 86, 1° 0,63/-21,3° 
1200 0,28/-162,90 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, 70 0,017 /71,80 19,5/147,00 0,90/-14, 1° 
200 0,45/ - 76,20 0,027 /65,4° 14,5/126,00 0,76/-19,3° 

10 500 0,29/-125, 10 0,049/68, 7o 7,2/100,6° 0,62/-19,2° 
800 0,24/-151,80 0,070/73,5° 4,7/ 88,80 0,59/-19,0° 

1000 0,24/-162,9° 0,084/75,2° 3,8/ 82,6° 0,58/-19,7° 
1200 0,23/-174,80 0,099/76,8° 3,2/ 78,3° 0,58/-20,9° 

40 0,60/ -23,20 0,007 /78,60 27,2/163,00 0,96/ -7,90 
100 0,51/ -52,50 0,016/70,60 22,6/141,80 0,86/-15,8° 
200 0,38/ -86,20 0,025/66,4° 15, 7 /120,70 0,72/-19,60 

14 500 0,26/-134,3° 0,047/72,00 7,5/ 97,8° 0,60/-18,00 
800 0,22/-159,30 0,069/76,2° 4,8/ 86,8° 0,57 /-18,0° 

1000 0,22/-169,oo 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/ -28,20 0,007 /77,40 31,7/159,9° 0,95/ -9, 1° 
100 0,45/ -61,70 0,015/69,50 24,7/136,80 0,82/-16,80 
200 0,33/ -97,50 0,023/67,5° 16,3/116,2° 0,68/-18,8° 

20 500 0,24/-143, 70 0,046/74,40 7,4/ 95,3° 0,59/-16,40 
800 0,22/-166,40 0,069/78,QO 4,8/ 85,2° 0,57 /-16,90 

1000 0,22/-174,70 0,084/78, 7o 3,8/ 80,1° 0,57/-17,80 
1200 0,22/ 176,3° 0, 100/79,70 3,3/ 76,0° 0,57 /-19,40 
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N-P-N 1 GHz wideband transistor 
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N-P-N 1 GHz wideband transistor l~~B-F_R_9_2_A~~~. 

F 

(dB)l--1---t----+-+--+--+--+-+---+----t----i-----t----+-+--+--+---t-----t-c:l7-r---t----+-t---t---t---t---t----r-t-1 
..d-

typ 1--1 

l-----l---t--1---1--\--\--\--\--\--\--\--t--t-t-t- -l--·--+---+---+---+---+---+--+--+-+---+---+-+-+--< 
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Fig. 14 VeE = 10 V; f = 800 MHz.; Zs= optimum; Tamb = 25 oe; typical values. 
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l BFR93 

N-P-N 1 GHz WIDEBAND TRANSISTOR 

N-P-N transistor in a SOT-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 excel lent wideband properties and low noise up 
to high frequencies. 

P-N-P complement is the BFT93. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (d.c.) 

Total power dissipation up to T amb = 60 °c 

Junction temperature 

Transition frequency at f = 500 MHz 
le= 30 mA; VeE = 5 V 

Feedback capacitance at f = 1 MHz 
le= 2 mA; VeE = 5 V 

Noise figure at optimum source impedance 
le= 2 mA; VcE = 5 V; f = 500 MHz; 

Max. unilateral power gain 
le= 30 mA; Vee= 5 V; f = 500 MHz; 

Intermodulation distortion at Tamb = 25 °e 
le= 30 mA; Vee= 5 V; RL = 75 D.; V 0 = 300 mV 
f(p + q- r) = 493,25 MHz 

MECHANICAL DATA 

Fig. 1 SOT-23. 

Dimensions in mm 

i---- 3,0 ___ __, 
2,8 

-~-

VcBo max. 

VcEO max. 

le max. 

Ptot max. 

Tj max. 

fT typ. 

ere typ. 

F typ. 

GuM typ. 

dim typ. 

15 v 
12 v 
35 mA 

200 mW 

150 oc 

5 GHz 

0,8 pF 

1,9 dB 

16,5 dB 

-60 dB 

Marking code 
BFR93= Rl 

3 
0,150 

~.090 

//' 
-I0,951 r-=-lo.2@1 A I Bl 

-+--+-----+! 
·~ 

10° 
max 
L_ 

max 

3 

2,5 
max 

j 
l---l•lo.1@1 A I BI 

TOP VIEW 
If required, the A-version (reverse pinning) is available on request. 

7Z66908.10 
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~-----B-F_R_9_3 ____ J 
RATINGS 

Limiting values in accordance with the Absolute Maximum System (I EC 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 Tamb = 60 °C** 

Storage temperature 

Junction temperature 

THERMAL CHARACTERISTICS* 

Tj = P x ( Rth j-t + Rth t-s + Rth s-al + T amb 

Thermal resistance 

From junction to tab 

From tab to soldering points 

From soldering points to ambient** 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off current 
IE=O;Vcs=10V 

D.C. current gain• 
le= 30 mA; VcE = 5 V 

Transition frequency at f = 500 MHz°" 
le= 30 mA; VcE = 5 V 

Collector capacitance at f = 1 MHz 
IE= le=O;Vcs = 10V 

Emitter capacitance at f = 1 MHz 
le= le= O; VEB = 0,5 v 

Feedback capacitance at f = 1 MHz 
le= 2 mA; VcE = 5 V; Tamb = 25 oc 

°" Measured under pulse conditions. 
* See Thermal characteristics. 

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

496 January 1987 

Vcso 

Vern 

VEBO 

le 

Ptot 

Tstg 

T J 

Rthj-t 

Rth t-s 

Rth s-a 

lcso 

hFE 

fT 

Cc 

Ce 

Cre 

max. 15 v 
max. 12 v 
max. 2,0 v 
max. 35 mA 

max. 200 mW 

-65 to + 150 °c 

max. 150 °c 

60 K/W 

280 K/W 

90 K/W 

max. 50 nA 

min. 25 
typ. 50 

typ. 5 GHz 

typ. 0,7 pF 

typ. 1,8 pF 

typ. 0,8 pF 



~--------N---P--N--1_G_H_z_w-id_e_b-an_d_t-ra_n_s-ist_o_r------------------------~~~-------8-F_R __ 9_3--------~ 
Noise figure at optimum source impedance * 

le= 2 mA; VcE = 5 V;f = 500 MHz;Tamb = 25 °c 

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

lsfei2 

GuM = 10 log (1 - lsiel2) (1 - lsoel2) 

le= 30 mA; VcE = 5 V; f = 500 MHz; Tamb = 25 °c 

Intermodulation distortion at Tamb = 25 °c * 
le= 30 mA; VcE = 5 V; RL = 75 D; V.S.W.R. < 2 

VP= V0 = 300 mV at fp = 495,25 MHz 
Vq = V 0 - 6 dB nt fq = 503,25 MHz 
Vr =V0 -6dB ?tfr =505,25MHz 

Measured at f(p + q _ r) = 493,25 MHz 

L3 

680pF 

F 

+24Y 

560Il. 

680pF 
~75Il. 

7 s n o-----i ,__ __ ____.,___ _ ____,,___. T.U.T. 

Fig. 2 Intermodulation test circuit. 

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

* Crystal mounted in a BF R91 envelope. 

7Z62678 

typ. 1,9 dB 

typ. 16,5 dB 

typ. -60 dB 
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~~~~-N--P---N_1_G_H_z_w-id-e-ba_n_d-tr-a-ns-is-to-r~~~~~~~~~~~~~~---~~-8-F_R_9~3~~~~~; 
7Z62674 

:r 

100 t--t-+-+---+-+--t--t--t--i V CE= 5 V r-i 
1---f--t--t--+-+--+---+-+--1 T j = 2 5 oc 1-

75 l-->---4-+--+---+--+---+--+-+-+--<--+--+---+---t 

50 tt!~:::t:ttt;'tjjl=t!J tYP-+--+--+--+-+--< y 

:=+-+--±-+l--+--~-~-+l-+--+-+--il-+-1 

-+-+--l.J I 
0 L-L....l---'--l..-"---'-~-'--'--'--''--'--'-~-' 

10 20 Ic (mA) 30 

Fig. 4. 
7 z 62671 

] 

/i:ypJ ~ 
I 7-H-r-, j 
,z- ~· I I _l I 

I I l I 

lL I I 

_j_ I j I 

-LL l 
I ' ' I] I 

! .l I ! I 

I I 
I I 

~-+-+-+--+-4-+--+-+j_-+_J___(_l' -~-+-, +-+-+--+-I -+I -1 
2 .l I I ' I 

>-+-r--r--r--i-----tL l =t-+-+-' 1-+--. ~+-t-t-l 
1--- +L'-+---1--4-+-+-l-+--~1 _Ll~-~-+--+-1 1--1-+++- 1 1 V CE = 5 V r-H 

1 
' ' ' J f = 500 MHz ...+--! 

~-~~+--T-4t-t--T--t-+----r--1 f---+--1 
t- ,- J Tj = 25 oc r-H 

0 _j_ 

0 
l 

20 Ic (mA) 40 

Fig. 6. 

Cc 
IE= le =O rt
T· = 25 oc rt-

J rt-
£ = 1 MHz rt-( p F ) ,__,,...+-+-+-+-+-+--+--+-+---< 

l 
.1 

0, 7 1-+-+-t-t--t-t-t-N~"'k:'t--!:-+1--+-t-+--t-t-t-t-; 

fT 

(GHz) 

6 

0 10 V CB (V) 20 

Fig. 5. 

r-r-c1--i-_,.._,_-,___,_r---t-t-- I c = 30 mA i--r 
r-t----r--r-t-r--r-t-r--r_,_, f = 500 MHz r---t-

r-r--+--r-t--+-t-T-·t--r-t- Tj = 25 oc ~ 

r-r-+--+-+-+--+-+-+-+-+--+-tYPt--t-+--t-t---T-1 

I I I I 
r---r----r, -r---r--r----r---rj_ - i --+-t--1---t·-r-t.l--r---r-----r----r---r 
t-il-+-t-:-i:~::-=.-~1_:4-+--+-~,-+--+-+-+--+-t--t-----r,--t 

2 .._._~'~~~~l-+--~-+---'-+-~~~~ 

0 10 VcE (V) 20 

Fig. 7. 
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BFR93 J 
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N-P-N 1 GHz wideband transistor 
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BFR93 J 
VcE = 5 V 

le= 30 mA 

Tamb = 25 oc 

+j 

t 
0 

I , 
- j 

Fig. 12. 

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

VcE = 5 V 

Ic = .30 mA 

Tamb = 25 oC 

Fig. 13. 

Reverse transmission coefficient sre 
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-~~~-N_·_P--N_1_G_H_z_w_i-de_b_a_n~dtr-a-ns-is_t_or---------------~ ~'---B-F-R--93-~-~~ 
VeE = S V 

le= 30 mA 

Tamb = 25 oe 

Fig. 14. 

+j 
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Output impedance derived from 
output reflection coefficient s 0 e 
coordinates in ohm x 50 

VeE = 5 V 

le= 30 mA 

Tamb = 25 oe 

90° 
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np 
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J 
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Fig. 15. 

Forward transmission coefficient Sfe 7Z67028 
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l BFR93A 

N-P-N 1 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: 

• low noise; 
• very low intermodulation distortion; 
• high power gain; 
• P-N-P complement to the BFR93 
QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (d.c.) 

Total power dissipation up to Tamb = 45 °c 

Junction temperature 

Transition frequency at f = 500 MHz 
le= 30 mA; VcE = 5 V 

Feedback capacitance at f = 1 MHz 
le= O; VcE = 5 V;Tamb = 25 °c 

Noise figure at optimum source impedance 
le= 4 mA; VcE = 8 V; f = 800 MHz 

Output voltage at dim = -60 dB 
le= 30 mA; VcE =8 V; RL = 75 n; Tamb = 25 oc 
f(p+q-r) = 793,25 MHz 

VcBo 

VcEO 

le 

Ptot 

Tj 

fy 

Cre 

F 

max. 15 v 
max. 12 v 
max. 35 mA 

max. 250 mW 

max. 150 oc 

typ. 5 GHz 

typ. 0,6 pF 

typ. 1,6 dB 

typ. 425 mV 

MECHANICAL DATA Dimensions in mm Marking code 
. Fig. 1 SOT-23. 

0,150 
--E,090 

!/' 

i---- 3,0 ___ ~, 
2,8 

-[fil 

- lo,951 

3 

2,5 
max 

l 
l---1-$-lo.1® I A I a I 

max 

TOP VIEW 

If required, the A-version (reverse pinning) is available on request 
See also Soldering recommendations. 

BFR93A = R2 

3 

~0,2 AB 2~ 

7Z66908.10 
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--BFR-93A_Jl ________ _ 
RATINGS 

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

Collector-base voltage (open emitter) VcBo max. 15 v 
Collector-emitter voltage (open base) Vern max. 12 v 
Emitter-base voltage (open collector) VEBO max. 2,0 v 
Collector current (d.c.) le max. 35 mA 

Total power dissipation up to T amb = 45 OC** Ptot max. 250 mW 

Storage temperature Tstg -65 to+ 150 oc 

Junction temperature Tj max. 150 °c 

THERMAL CHARACTERISTICS* 

Tj = P x (Rthj-t + Rth t-s + Rth s-al + Tamb 

Thermal resistance 

From junction to tab Rthj-t 60 K/W 

From tab to soldering points Rth t-s 280 K/W 

From soldering points to ambient** Rth s-a 90 K/W 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified 

Collector cut-off current 
IE= O; VcB = 5 v icBo max. 50 nA 

D.C. current gain"" 
min. 40 

le= 30 mA; VcE = 5 V hFE typ. 90 

Transition frequency at f = 500 MHz.Ill. 
le= 30 mA; VcE = 5 V ti" typ. 5 GHz 

Collector capacitance at f = 1 MHz 
IE= le= O; Vcs = 5 v Cc typ. 0,7 pF 

Emitter capacitance at f = 1 MHz 
le= le= O; VEB = 0,5 v Ce typ. 1,9 pF 

Feedback capacitance at f = 1 MHz 
le= O; VcE = 5 V; Tamb = 25 °c Cre typ. 0,6 pF 

Noise figure at optimum source impedance.Ill. 
le= 4 mA; VcE = 8 V; f = 800 MHz F typ. 1,6 dB 
le= 30 mA; VcE = 8 V; f = 800 MHz F typ. 2,3 dB 

Maximum unilateral power gain (sre assumed to be zero) 
See Figs 10 to 15 

. iSfei 2 

GuM (m dB)= 10 log (1 - lsiel2) (1 - lsoel2) 

le= 30 mA; VcE = 8 V; f = 800 MHz; Tamb = 25 °c GuM typ. 14 dB 

.... Measured under pulse conditions . 
* See Thermal characteristics. 
**Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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----------N--P--N--1_G_H_z_w-id-e-ba_n_d_t-ra-ns-is-to-r------------------------~~~------B-F __ R_9_3_A--------~ 
Output voltage at dim= --60 dB (see Figs 2 and 16)* 

(DIN 45004B, par. 6.3: 3-tone) 
le= 30 mA; V CE= 8 V; R L = 75 n; T amb = 25 °c 

VP= V 0 at dim= -60 dB; fp = 795,25 MHz 
Vq = V 0 -6 dB ; fq = 803,25 MHz 
Vr = V0 -6 dB ; fr= 805,25 MHz 

Measured at f(p+q--r) = 793,25 MHz 

Second harmonic distortion (see Figs 2 and 17)* 
le= 30 mA; VcE = 8 V; RL = 75 n; Tamb = 25 °c 
VP= 200 mV at fp = 250 MHz 
Vq = 200 mV at fq = 560 MHz 

measured at f(p+q) = 810 MHz 

1,5 nF 

1okn 

1 nF 
75 n o----j t----------H 

typ. 425 mV 

typ. -50 dB 

1,5 nF 

+Vee 

1 nF 
.-----....----1~ 75n 

18 S1 I 0,68pF 

, 7Z82709 

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

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

*Measured on same crystal in a SOT-37 envelope (BFR91A). 
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~~~-B-F-R-93-A~--J 
s-parameters {common emitter) 

VcE 'c f Sje 5re Sfe 5oe 
v 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/ -56,30 0,067 /61,80 6,0/142,3° 0,88/-20, 10 

5 2 500 0,64/-109,50 0, 106/44,30 3,8/110,60 0,69/-31,90 
800 0,57 /-140,30 0, 116/41,80 2,7 I 91,50 0,60/-35,50 

1000 0,54/--154,50 0,119/43,90 2,2/ 82,8° 0,58/-38,00 
1200 0,53/-166,60 0, 124/48,20 1,9/ 75,1° 0,56/-40,2° 

40 0,77/ -HJ,90 0,015/79,4° 15, 1 /166,80 0,97/ -8,80 
100 0,72/ --46,90 0,033/68,60 13,5/149,70 0,89/-19,60 
200 0,62/ --81,40 0,053/57 ,oo 10,5/128,5° 0,73/-30,30 

5 5 500 0,48/-134,40 0,079/52,60 5,5/100,5° 0,51/-37,3° 
800 0,45/-159,80 0,099/57,80 3,6/ 85,6° 0,44/-37,90 

1000 0,44/-170,80 0,114/61,00 3,0/ 78,8° 0,42/-39,30 
1200 0,43/ 179,8° 0,131/64,2° 2,5/ 72,9° 0,41 /-40,90 

40 0,63/ ---29,7° 0,013/76,5° 24,4/161,00 0,95/-13,50 
100 0,56/ 66,20 0,028/64,8° 20,0/139,4° 0,80/-17 ,8° 
200 0,471-105,40 0,042/57 ,8° 13,6/118,00 0,59/-37,30 

5 10 500 0,41 /-152,00 0,070/62,60 6,4/ 94,80 0,39/-39,00 
800 0,39/-171,70 0,099/67,60 4, 1 I 82,70 0,35/-38,20 

1000 0,39( 179,6° 0, 119/69, 10 3,41 76,70 0,34/-39,10 
1200 0,39/ 171,60 0,140/70,50 2,8/ 71,50 0,33/-40,70 

40 0,47/ -44,20 0,012/73,80 35,2/154,00 0,90/-19,20 
100 0,42/ -90, 70 0,023/63,90 25,4/129,30 0,68/-35,00 
200 0,39/-129,40 0,034/62,90 15,6/109,70 0,47/-41,00 

5 20 500 0,37/-165,10 0,067 /70,50 6,8/ 90,9° 0,32/-38,40 
800 0,37/ 179,5° 0, 101 /73,2° 4,4/ 80,30 0,29/-37,40 

1000 0,36/ 173,00 0, 124/73,40 3,6/ 75,4° 0,29/-38,30 
1200 0,37/ 166,2° 0, 148/73,6° 3,0/ 70,3° 0,28/-40,00 

40 0,39/ -56,30 0,011 /72,3° 40,8/149,50 0,86/-22,50 
100 0,38/-106,80 0,021 /64,5° 27 ,4/124,00 0,61/-37,90 
200 0,37/-141,60 0,032/66,4° 16,0/105,80 0,41/-41,10 

5 30 500 0,37/-171,00 0,067 /73,50 6,9/ 88,9° 0,29/-36,60 
800 0,37/ 175,90 0, 102/75,2° 4,4/ 79, 10 0,27 /-36,00 

1000 0,36/ 170,00 0, 126/7 4,80 3,6/ 74,20 0,27/-37'10 
1200 0,37/ 163,9° 0, 150/74,60 3,0/ 69,5° 0,27/-39,00 
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~~~~~N--P--N~1-G_H_z_w-id-e-ba_n_d_t-ra-n-sis-to-r~~~~~~~~~~~~-~~~~~-B-F~R-9_3_A~~~~~ 
s-parameters (common emitter) 

VcE le f Sje 5re Sfe Soe 
v mA MHz 

40 0,90/ -12,20 0,015/82, 1° 6,9/171,7° 0,99/ -4,80 
100 0,88/ -29,20 0,036/74,5° 6,6/160,4° 0,96/-10,80 
200 0,81/ -54,70 0,064/62,40 5,9/143, 1° 0,89/-19,20 

8 2 500 0,64/-107,00 0, 103/44,9° 3,8/111,5° 0,71/-30,60 
800 0,56/-138,10 0, 112/42, 10 2,7 I 92,2° 0,62/-34, 10 

1000 0,54/-152,60 0,116/44,1° 2,3/ 83,60 0,60/-36,4° 
1200 0,52/-165,20 0, 120/48,50 1,9/ 75,9° 0,58/-38,6° 

40 0,78/ -19,20 0,014/79,4° 14,8/166,90 0,98/ -8,6° 
100 0,73/ -44,60 0,032/69,00 13,5/150,40 0,90/-18,70 
200 0,63/ - 78, 10 0,051 /57,5° 10,5/129,40 0,75/-28,9° 

8 5 500 0,48/-131,20 0,077 /52,5° 5,6/101,3° 0,53/-35, 70 
800 0,44/-157,30 0,096/57,7° 3,7/ 86,30 0,46/-36,20 

1000 0,42/-168,30 0, 110/61,00 3,0/ 79,5° 0,44/-37 ,50 
1200 0,42/-178,30 0, 126/64,30 2,6/ 73,6° 0,43/-39,00 

40 0,66/ -27,7° 0,013/76, 70 24,0/161,50 0,95/-12,90 
100 0,58/ -62,00 0,027 /65,40 19,9/140,40 0,81 /-26,30 
200 0,48/-100,10 0,041 /58,00 13,8/119,00 0,61/-35,50 

8 10 500 0,40/-148,20 0,068/62,20 6,5/ 95,4° 0,42/-37 ,oo 

800 0,38/-169, 10 0,096/67,40 4,2/ 83,00 0,37 /-36,20 
1000 0,37 /-178,30 0,116/69,00 3,4/ 77,4° 0,36/-37,00 
1200 0,37/ 173,6° 0, 136/70,50 2,9/ 72,5° 0,35/-38,50 

40 0,53/ -39,60 0,012/73,80 34,7 /154,80 0,91/-18,10 
100 0,45/ -83,00 0,023/63,90 25,6/130,50 0,70/-33,20 
200 0,39/-122,00 0,034/62,20 15,9/110,60 0,49/-39,00 

8 20 500 0,35/-161,30 0,066/69,70 7,0/ 91,40 0,34/-36,20 
800 0,35/-177 ,90 0,098/72, 70 4,5/ 80,70 0,31/-35,10 

1000 0,34/ 175,2° 0,121/73,10 3,7 I 75,80 0,31 /-36,00 
1200 0,34/ 168,30 0, 143/73,4° 3,1/ 71,2° 0,30/-37,50 

40 0,47 I -48,00 0,011 /72,20 40,3/150,80 0,87 /-20,90 
100 0,41 I -95,50 0,021 /63,80 27 ,5/125,40 0,63/-35,70 
200 0,36/-132,80 0,032/64,9° 16,4/106,80 0,44/-38,90 

8 30 500 0,35/-166,60 0,065/72,3° 7,1/ 89,60 0,32/-34,40 
800 0,34/ 178,8° 0,100/74,40 4,5/ 79,70 0,30/-33,60 

1000 0,34/ 172,7° 0, 122/74,40 3,7/ 74,70 0,30/-34,70 
1200 0,34/ 166,00 0, 145/74,30 3, 1 I 70,3° 0,29/-36,50 

December 1986 509 



BFR93A J 

100 

75 

50 

25 

300 

ptot max 
(mW) 

200 

100 

0 
0 

:r 

I 
typ 

7Z84597 

~ 
~ 

v '.; 
I\ 

JS 
rs: 
~ 

~ 
~ 
~ 

100 200 

Fig. 3 Power derating curve. 
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Fig.4 VcE=5V;Tj=25oc. 
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Fig. 5 Typical values collector capacitance 
IE= le= O; f = 1 MHz; Tj = 25 oc. 



N-P-N 1 GHz wideband transistor 

fT 
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Fig. 6 Typical values transition frequency at 
VcE = 5 V; f = 500 MHz; Tj = 25 oc. 
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Fig. 7 Typical values transition frequency at 
le= 30 mA; f = 500 MHz; Tj = 25 oc. 
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Fig. 8 Circles of constant noise figure. 
VcE = 8 V; le= 30 mA; f = 800 MHz; 
T amb = 25 °c; typical values. 
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~~-----N--P--N_1_G_H_z_w-id-eb-an_d_t_ra-ns-ist_o_r---------------------~~~·----8-F_R __ 9_3_A------~ 
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Fig. 9 VeE = 8 V; f = 800 MHz; Tamb = 25 °e. 

7ZBB675 

~ .,... 

40 

GUM 
(dB) 

30 

20 

10 

'\ 
b, 

1\-)'I, 
.,... 

~ 

7Z84599 1 

0 
102 

I (MHz) 

0 
102 

Fig. 10 Typical values forward trans
mission coefficient as a function of 
frequency. VeE = 8 V; le= 30 mA; 
Tamb = 25 oe. 
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Fig. 11 Typical values unilateral power 
power gain as a function of frequency. 
VeE = 8 V; le= 30 mA; Tamb = 25 °e. 
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~-BF-R93_A_JL_~~-~~~~~ 

Fig. 12 Input impedance derived 
from input reflection coefficient Sie 
co-ordinates in ohm x 50. 
VeE = 8 V; le= 30 mA; Tamb ~ 25 oe. 

Fig. 13 Reverse transmission 
coefficient Sre· 
VeE = 8 V; le= 30 mA; Tamb = 25 oc. 
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N-P-N 1 GHz wideband transistor 

Fig. 14 Output impedance derived 
from output reflection coefficient s0 e 
co-ordinates in ohm x 50. 
VcE = 8 V; le= 30 mA; Tamb = 25 oc. 

Fig. 15 Forward transmission 
coefficient Sfe· 
V CE = 8 V; IC = 30 mA; T amb = 25 °c. 
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--BF-R93-A _Jl ___________ _ 
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Fig. 16 VcE = 8 V; V0 = 425 mV = 52,6 dBmV; 
f(p+q-r) = 793,25 MHz; Tamb = 25 °C; 
measured in MATV test circuit (see Fig. 2). 
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Fig.17 VcE=8V;V0 =200mV=46dBmV; 
f(p+q) = 810 MHz; Tamb = 25 °c; measured in 
MATV test circuit (see Fig. 2). 
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8FR101A 
8FR1018 

N-CHANNEL JUNCTION FIELD-EFFECT TRANSISTOR 

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

QUICK REFERENCE DATA 

Drain-source voltage 

Gate-source voltage (open drain) 

Total power dissipation up to Tamb = 60 °c 
Drain current 

Vos=6V;VGs=O: BFR101A 

Vos=6V;VGs=O: BFR101B 

Transfer admittance (common source) 
Vos= 6 V; VGs = O; f = 1 kHz: BFR101A 

Vos= 6 V; VGs = O; f = 1 kHz: BFR101 B 

MECHANICAL DATA 

Fig. 1 SOT-143. 

Dimensions in mm 

±Vos 

-VGS 

Ptot 

loss 

loss 

IYfsl 

IYfsl 

max. 30 v 
max. 30 v 
max. 200 mW 

0,2 to 1,5 mA 

1,0 to 5,0 mA 

> 1,2 ms 

> 2,5 ms 

Marking code 

·BFR101A= M97 
BFR101 B = M98 

0,150 
~.090 

!/' .;.. 0,2@ A B 

1,4 
1,2 

2,5 
max 

JC:;==t==;==:=:::;::~_j 
2 j 
~~----~ 

-1 i 01_ j i H~10.1@IAIBI 
0,88_01 0,48_01 

l~----1 1 
7ZB5014.7 

TOP VIEW 

See also Soldering recommendations. 

-
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BFR101A 
BFR1018 

RATINGS 

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

Drain-source voltage ±Vos max. 30 v 
30 v 
30 v 

Drain-gate voltage (open source) VDGO max. 

Gate-source voltage (open drain) 

Drain current (d.c.) 

Gate current (d.c.) 

Total power dissipation up to Tamb = 60 °C* 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

From junction to ambient in free air* 

-VGso 

lo 

IG 

Ptot 

Tstg 

Tj 

Rth j-a 

max. 

max. 20 mA 

max. 10 mA 

max. 200 mW 

-65 to + 150 oc 

max. 150 oc 

460 K/W 

CHARACTERISTICS with source connected to case for all measurements 

Tamb = 25 °c unless otherwise specified 

Gate leakage current BFR101A BFR1018 

V DS = 6 V; ID = 10 µA -IG < 5 5 nA 

Drain current* 
Vos=6V;VGs=O loss 0,2 to 1,5 1 to 5 mA 

Gate-source cut-off voltage 
V DS = 6 V; ID = 1 µA -V(P)GS 0,2 to 1 0,5 to 2,5 V 

Small-signal common-source characteristics 
Vos=6V;VGs=O 

Transfer admittance* 
f = 1 kHz iYfsl > 1,2 2,5 ms 

Output admittance at f = 1 kHz** IYosl typ. 10 50 ms 

Input capacitance at f = 1 MHz 
diodes not connected Cis < 5 5 pF 

Diode capacitance 
Vo= O; source and drain not connected Cd typ. 0,7 0,7 pF 

Diode forward voltage 
±IF= 10 mA VF 0,7 to 1,2 0,7 to 1,2 V 

-* Device mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
** Measured under pulse conditions: tp = 100 ms; 8<0,1. 
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l BFS17 

N-P-N H.F. 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. 
appl1cat1ons in thick arid thin-film circuil~. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter; peak value) 

Collector-emitter voltage (open base) 

Collector current (peak value) 

Total power dissipation up to Tamb = 65 °c 
Junction temperature 

D.C. current gain 
le= 2 mA; VcE = 1 V 

Transition frequency 
le= 25 mA; VcE = 5 V; f = 500 MHz 

Noise figure 
le= 2 mA; VcE = 5 V; Rs= 50 n; f = 500 MHz 

MECHANICAL DATA 

Fig. 1 SOT-23. 

Dimensions in mm 

0,150 
~,090 

//' 

I---- 3,0 ---•I 
2,8 

-----!I2l~ 

- lo,951 

2,5 
max 

3 

0 48 ° _[ 
' -0,1 [--1~!0.1@ I A I BI 

TOP VIEW 

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

VcBOM max. 25 v 
VcEO max. 15 v 
lcM max. 50 mA 

Ptot max. 250 mW 

Tj max. 175 oc 

hFE 20 to 150 

fT typ. 1,3 GHz 

F typ. 4,5 dB 

Marking code 

BFS17 = E1 

3 

2-fQ 

7Z66908.10 
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BFS17 J 
RATINGS 

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

Collector-base voltage (open emitter; peak value) 

Collector-emitter voltage (open base) 
le= 10 mA 

Emitter-base voltage (open collector) 

Collector current (d.c.) 

Collector current (peak value) 

Total power dissipation up to Tamb = 65 °C** 

Storage temperature 

Junction temperature 

THERMAL CHARACTERISTICS* 

Tj = P (Rth j-t + Rth t-s + Rth s-a) + Tamb 

Thermal resistance 

From junction to tab 

From tab to soldering points 

From soldering points to ambient** 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off current 
I E = 0; V CB = 10 V 

IE= O; VcB = 10 V; Tj = 100 oc 

D.C. current gain 
le= 2 mA; VcE = 1 V 

le= 25 mA; VcE = 1 V 

Transition frequency 
le= 2mA;VcE=5V;f=500MHz 

le= 25 mA; VcE = 5 V; f = 500 MHz 

Collector capacitance at f = 1 MHz 
IE=le=O;VCB=10V 

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

Vern 

VEBQ 

le 

ICM 

Ptot 

Tstg 

Tj 

Rth j-t 

Rth t-s 

Rth s-a 

lcBO 

le BO 

hFE 

hFE 

fT 

fy 

Cc 

max. 25 v 

max. 15 v 
max. 2,5 v 
max. 25 mA 

max. 50 mA 

max. 250 mW 

-65 to+ 175 oc 

max. 

max. 

max. 

175 oc 

60 K/W 

280 K/W 

90 K/W 

10 nA 

10 µA 

20 to 150 

min. 20 

typ. 1,0 GHz 

typ. 1,3 GHz 

max. 1,5 pF 



N-P-N h.f. wideband transistor 

Emitter capacitance at f = 1 MHz 
le= le= O; VEB = 0,5 v 

Feedback capacitance at f = 1 MHz 
lc=1 mA;VcE=5V 

Noise figure* 
le= 2 mA; VcE = 5 V; 
f = 500 MHz; Rs= 50 n 

Intermodulation distortion 
le= 10 mA; VcE = 6 V; RL = 37,5 n; Tamb ~ 25 °c 
V 0 = 100 mV at fp = 183 MHz 
V0 = 100 mV at fq = 200 MHz 
measured at f(2q-p) = 217 MHz 

30 

v 
(V) 

20 

10 

0 

1-- VCBOM 

1-- VcEO 

t--- VEBO 

0 100 

ll 
j 

~~ 
[\ 

1' 

Fig. 2 Voltage derating curve. 

300 

Ptot 
(mW) 

200 

100 

0 

~ 

~ 
h. 
~ 

f"I. 

~ 
_"-i 
~ 

!SJ 
~ 
~ 

~ 

~ 
0 100 Tamb (oC) 

Fig. 3 Power derating curve. 

* Crystal mounted in a BFY90 envelope. 

Jl BFS17 

Ce max. 2,0 pF 

Cre typ. 0,65 pF 

F typ. 4,5 dB 

dim typ. -45 dB 

7Z82725 

200 

7 282724 

200 
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BFS17 J 
Ic 

(mA) 

I V' 1'1 ' i.-1-' I I ' _IA' 
'IJZ ~ jQ.4m 

''ilL' 

i l ± 1-11 1 

1 0.1mA 

7- t"'J_ r ~j__J___, , L 
I ~I I :I 1 0.3~A~ 
fj; T T t.P I t-t-+--;_; 

2 ~J.. 1 1 l t .... ~2 
0 ....., ·.L' ' 'I ~mA 

r_ I I ..:=E-rl 

I 

I 

-Lft: 1: 
I 

00 l 
VcE (V) 2 10 

Q~ I 
I! 

VcE (V) 20 

150 

hFE 

100 

50 

Fig. 4 Tj = 25 °C; typical values. 

r--------t-----t----1-----+----+--+--+-+~Vc E = 1V 

Fig. 5 Tj = 25 oc; typical values. 

7Z10170 

1]___ =25°C 
--r----T-C---t---~ -~-t---t· -r---t--t---Hrl-----,__-. t--+- -j---+-f--1 

!----------+-------t------1-----t----+--t--t--+-+------~ 

t----- t----~ t-----1 --i--+-+-++-" 
t----+----+----t---+--t-+++-t-------+-+---+--+--+-+++t-------+----t--~--+--t--+++-1 

--+------+-+---+--t-1-+-+------1 ----t-+--+---+--+-+-+-+---- --+---+-----+----<--+--+--+-~ 
~----+---+----+---+--l--+-+-+->------+----+----+---+---4 +-H 

I I 

' 
----t-· -+--T--4--+--~----+---+-----+--+-, --+---J--+-i-+----+---- r- ·- r-1---t--+--+-t-t 

>----+---+----+---+--l--+-+++--------+---+-----<--+--+--t--+--+-+----t------t---t---+-t--F++-< 

t-----+---+----t---+--t-+++-t--------+--+---,-+-+-+'++t-----------f----+---+--+-~+-+-+-< 
I 

I 

1-----------t--
I 

--+--C---+----1----~H-------- ---+----+--- e--+--+-+-++----t---+------+----+---+--1-4--+-< 

t yp --+---+---+-+++-l 

Fig. 6 V CE = 1 V; Tj = 25 oc; typical values. 
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~~~~N--P--N_h_.f_.w-id-e-ba-nd-t-ra-n-sin_o_r~~~~~~~~~~~--~~-~~-B-F~S-17~~~~-'~ 
3 

fT 
(GHz) 

2 

--·--·-

r--
t-
1-- - -

t-----

.. --· 

--

.......... 
--l 

00.1 

..-I 
+"" .,,,,,.. 

7Z10169 

VcE= 5V 
f =500MHz 
lj = 25°C 

_;...+"' ~yp ...... .... ~ :rz: 
~ 

' 
10 Ic (mA) 100 

Fig. 7 Vee= 5 V; f = 500 MHz; Tj = 25 °e; typical values. 

60 

Ic 
(mA) 

40 

20 

VcE=1V 
1J =25oC 

i 
i 

dL-

7Z10167 :p 
_Ll 

typ-+-1 

± 
TT 

I 
' I 

+I j_ 
·I 

lt I 

1 
_LL 

~ 

Ti" 
0soo 700 VeE (mV) 900 

Fig. 8 Vee= 1V;Tj=25 oe; 
typical values. 

2 
Cc 

(pr) 

1.5 

0.5 

7Z10166 

IE=le=O 
f =1MHz 
lj = 25°C 

.;-4+ typ 

10 20 vc8 CV> Jo 

Fig. 9 le= le= O; f = 1 MHz; 
Tj = 25 °e; typical values. 

--~~~~~~~~~ 
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BFS17 J 
7Z101~ 1 

crysTciT mounted in a BFY~ enve ope 1-+-+-++<+HVc E = 5 V 
1----+-+-+H+J-ti--+.-+--jH+f+H--f-+-++-H++-1----+-+-+-+++<+1Ic = 2mA 

20 Zs =optimum !--+-++-+-+++< 

F 1J = 25°C 
( dB)r--+--1-+++++tt---+--1-+++++tt---+--1-+++++tt---+--1>-+++++t+---t--il-H++++t---+-<1-H-++++1 

00.001 0.01 0.1 10 100 f (MHz) 1000 

Fig. 10 VcE = 5 V; le= 2 mA; Zs= optimum; Tj = 25 oc; typical values. 

15 

F 
(dB) 

10 

5 

7Z10163 
crys1nl mounted in a BFVSO 
envelope 

f-t--t-

VcE=5V 
f =500MHz 
Rs =50.!1 
l] · =25°C 

typ~ 
1-1 

.-.! 
~ 

.......... 
...... 

10 

Icao 
(nA) 

0.1 

0.01 

vce=10V 

v 

y 

y 

7Z101681 

J. YI 
YP 

vr 
71 

.L 
10 Ic(mA) 20 °·0010 50 100 1J (°C) 150 

Fig. 11 VcE = 5 V; f= 500 MHz; 
Rs= 50 U; Tj = 25 °c; 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) Vcso max. 30 

Collector-emitter voltage (open base) VcEO max. 20 

Collector current (d.c.) le max. 30 

Total power dissipation up to T amb = 40 oc Ptot max. 250 

Junction temperature T· J max. 150 

D.C. current gain BFS18 

le= 1 mA; VcE = 10 V hFE 35 to 125 

Transition frequency at f = 100 MHz 
le= 1 mA; VcE = 10 V fT typ. 200 

Noise figure at f = 100 MHz ------
le= 1 mA; VcE = 10 V; Gs= 10 mS F typ. 4 

MECHANICAL DATA 

Fig. 1 SOT-23. 

Dimensions in mm 
, ____ 3,0 ___ _ 

2,8 

-[fil----

v 
v 
mA 

mW 

oc 

BFS19 

65 to 225 

260 MHz 

dB 

Marking code 

BFS18 =Fl 
BFS19 = F2 

3 0,150 
~,090 

//' 
-10,951 r+=lo,z@IA I BI 

r-+--t---+-+---------1 ) ·~ 
1,4 2,5 
1,2 max 

Lt:::====::;:::F;=====:.1-· j 

TOP VIEW 

R-types are available on request. 

See also Soldering recommendations_ 

7Z6690B.9 

BFS18R = F4 
BFS19R = F5 

3 

1~ 
2 
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BFS18 J BFS19 

RATINGS 

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

Collector-base voltage (open emitter) See Fig. 2 Vcso 
Collector-emitter voltage (open base) See Fig. 2 

le= 2 mA Vern 
Emitter-base voltage (open collector) See Fig. 2 VEBo 
Collector current (d.c.) le 

Collector current (peak value) lcM 

Total power dissipation up to T amb = 40 °c* * Ptot 
Storage temperature Tstg 
Junction temperature Tj 

THERMAL CHARACTERISTICS* 

Tj = P ( Rth j-t + Rth t-s + Rth s-al + T amb 

Thermal resistance 

From junction to tab Rth j-t 
From tab to soldering points Rth t-s 
From soldering points to ambient** Rth s-a 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off current 
IE = O; V CB = 20 V lcso 
IE= O; Vea= 20 V; Tj = 100 oc lcso 

Base-emitter voltage 
le= 1 mA; VcE = 10 V VsE 

D.C. current gain 
IC = 1 mA; V CE = 10 V hFE 

Transition frequency at f = 100 MHz 
le= 1 mA; VcE = 10 V fr 

Collector capacitance at f = 1 MHz 
IE= le= O; Vea= 10 v Cc 

Feedback capacitance at f = 1 MHz 
le= 1 mA; VcE = 10 V -Cre 

Noise figure• 
le= 1 mA; VcE = 10 V; 
Gs=10mS ; f = 100 MHz F 

* See Thermal characteristics. 
** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
• Crystal mounted in a BF 115 enve 
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max. 30 

max. 20 

max. 5 

max. 30 

max. 30 

max. 250 

-65 to+ 150 

max. 150 

60 

280 

90 

< 100 

< 10 

0,65 to 0,74 

BFS18 BFS19 

35 to 125 65 to 225 

typ. 200 260 

typ. 

typ. 0,85 

typ. 4 

v 

v 
v 
mA 

mA 

mW 
oc 

oc 

K/W 

K/W 

K/W 

nA 

µA 

v 

MHz 

pF 

pF 

dB 



Silicon planar epitaxial transistors L BFS18 
BFS19 
·--------

7Z10172A 
615 ±"I .. 

1------ crystal mounted in a BF115 envelope -1+. t --· -·+-
F .:-- ---t---,--I-f'rrfl Ic = 1mA ----- - - - . .. - G5l---+--+-+-+++-' 
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BFS18 J 
BFS19 _ 

Typical behaviour of collector current versus collector-emitter voltage 
G0~~~~~~~~~7~Z_10~17~6~ 

<--+-+-+--+--!Tj = 25°C,_+-+--+--+-+--1--j-+-+-1 

Icl-+--+-+-+-t--t-~-i·-r-1>-+-+-+-+-t--+-+-+-~ 
(m~._._,__.__+-+-+-l-->-+--+-+-+-+-+-+...._,__.~ 

VcE (V) 2 

Fig. 5. 

60 7210175 
H +++-1 Tj = 25°C>-+-+--+-+-++-t--r 1-i 

Ic 
(mA)>--+--+-+-+->-+-+-+-+--<--+-+-+-+-+-+->-+--r-l 

r-T-r-t-~-t-T--1--r-t-t--t--i-~ 1-
t-t--+-+--t-~>-+--t-T- t-- t- •-+-t-;-cr-t--r--t 

1-+-+--f-T--t--t--j -

t-+++-~--+--+-+-+-1--+-+-+-+-+--+-+-+--+-+~ 

40 ~~·.--1--+-+-~+-t--t--t--r--r-t-T~ 
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t-++- // t-++-t-·~·+-++-+--t-+-+--+-+~ 
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20 lL 

Fig. 6. 
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Silicon planar epitaxial transistors l BFS18 

___ s_Fs_1_9 ___ _ 
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I [] ::r 

j/_ I 

I jJ_ _l 1 

y i 
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Fig. 8. 

600 
typical values 

7Z10173 
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l __ -_------B-FS_2_0 ______ _, 

SILICON PLANAR EPITAXIAL TRANSISTORS 

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

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (d.c.) 

Total power dissipation up to T amb = 40 oc 

Junction temperature 

D.C. current gain 
le= 7 mA; VcE = 10 V 

Transition frequency at f = 100 MHz 
le= 5 mA; VcE = 5 V 

Feedback capacitance at f = 1 MHz 
le= 1 mA; VcE = 10 V 

MECHANICAL DATA 

Fig. 1 SOT-23. 

Dimensions in mm 

0,150 
"'°,090 

//' 

max 

R-types are available on request 

, ____ 3,0 __ ---;,.., 

2,8 

-[fil--

-lo,951 

3 

2,5 
max 

j 
l-1.10.1@ I A I BI 

TOP VIEW 

See also Soldering recommendations. 

Vcso max. 

Vern max. 

le max. 

Ptot max. 

T· J max. 

hFE > 

fT typ. 

Cre typ. 

30 v 
20 v 
25 mA 

250 mW 

150 °c 

40 

450 MHz 

350 f F 

Marking code 

BFS20 = G1 

3 

"0,2@A B 2~ 

BFS20R "'G4 

3 

1~ 
7 Z66908.9 2 
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BFS20 J 
RATINGS 

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

Collector-base voltage (open emitter) see Fig. 2 Vcso max. 30 v 
Collector-emitter voltage (open base) see Fig. 2 

le= 2 mA Vern max. 20 v 
Emitter-base voltage (open collector) see Fig. 2 VEBQ max. 4 v 
Collector current (d.c.) le max. 25 mA 

Collector current (peak value) lcM max. 25 mA 

Total power dissipation up to Tamb = 40 OC** Ptot max. 250 mW 

Storage temperature Tstg -65 to + 150 oc 

Junction temperature T· J max. 150 oc 

THERMAL CHARACTERISTICS* 

Tj = P x (Rth j-t + Rth t-s + Rth s-al + Tamb 

Thermal resistance 

From junction to tab Rth j-t 60 K/W 

From tab to soldering points Rth t-s 280 K/W 

From soldering points to ambient** Rth s-a 90 K/W 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified 

Collector cut-off current 
IE=O;Vcs=20V lcso < 100 nA 

IE= 0; Vcs = 20 V; Tj = 100 °c icso < 10 µA 

Base-emitter voltage 

lc=7mA;VcE= 10V VsE 
typ. 740 mV 
< 900 mV 

D.C. current gain 

lc=7mA;VcE=10V hFE 
> 40 
typ. 85 

Transition frequency at f = 100 MHz 

lc=5mA;VcE=10V fT 
> 275 MHz 
typ. 450 MHz 

Collector capacitance at f = 1 MHz 

IE= le=O;Vcs= 10V Cc typ. 0,8 pF 

Feedback capacitance at f = 1 MHz 

le= 1mA;VcE=10V -Cre typ. 350 fF 

* See Thermal characteristics. 
** 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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BFS20 J 
60~~~~~~~~~7~Z~10~1~80::......., 

'--'--'---'--'-'typical values '---'---'-'--1-1---< 
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Silicon planar epitaxial transistors L BFS20 
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Fig. 7. 
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l_. _B_FT_2_5 __ i 
1 

N-P-N H.F. 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 µA -1 mA); thanks to its high transition frequency, it also has excellent 
wideband properties and low noise up to high frequencies. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (d.c.) 

Total power dissipation up to T amb = 125 oc 

Junction temperature 

Transition frequency at f = 500 MHz 
le= 1mA;VcE=1 V 

Feedback capacitance at f = 1 MHz 
le= 1 mA; VeE = 1 V 

Noise figure at optimum source impedance 
le= 1 mA; VcE = 1V;f=500 MHz 

Max. unilateral power gain 
le=l mA;VeE=1 V;f=500MHz 

Dimensions in mm MECHANICAL DATA 

Fig. 1 SOT-23. i---- 3,0 __ ~~· 
2,8 

-[fil 

- lo,9sl 

3 

2,5 
max 

l 

Veso max. 8 v 
Vern max. 5 v 
le max. 6,5 mA 

Ptot max. 50 mW 

T· I max. 150 oe 

fT typ. 2,3 GHz 

ere max. 0,45 pf 

F _typ. 3,8 dB 

GuM typ. 18 dB 

Marking code 

BFT25 = V1 

3 

= 0,2@ A B ·~ 

max 7Z66908.10 

TOP VIEW 

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

current (peak value; f 1 MHz) 

Total power dissipation up to 125 oc• * 

Storage temperature 

.Junction temperature 

THERMAL CHt\RACTERISTICS" 

Tj Px (F{th j·t + 
Thermal resistance 

From junction to tab 

From tab to soldering points 

+Tamb 

From soldering points to ambient** 

CHARACTERISTICS 

rj ~· 25 oc unless otherwise specified 

Co 11 ecto r cut ·off current 

IE O;Vcs·~5V 

D.C. current gain 
le" 10 µ.A; Vc:E 1 V 

le 1mA;VcE·~1V 

Saturation voltages 
le= rn µ.A; 18 1 µA 

le·~ 1 mA; Is·~ 0,1 mA 

Transition frequency at f 500 MHz 
le = 1 mA; V CE 0 1 V 

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

--·-~·~·· ... ~~,-
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Vcso 

Vern 

VEBQ 

le 

lcM 

Ptot 

Tstg 

Tj 

RthH 

Rth t·s 

Rth S·a 

lcso 

hFE 

hFE 

VcEsat 
VsEsat 

VcEsat 

VsEsat 

fT 

max. 8 v 
max. 5 v 
max. 2 v 
max. 6,5 mA 

max. 10 mA 

max. 50 mW 

-65 to+ 150 oc 

max. 

max. 

min. 
typ. 

min. 
typ. 

max. 
max. 

max. 
max. 

min. 
typ. 

150 oc 

60 K/W 
280 K/W 

90 K/W 

50 nA 

20 
30 

20 
40 

200 mV 
750 mV 

175 mV 
900 mV 

1,2 GHz 
2,3 GHz 



N-P-N h.f. wideband transistor 

Co I lector capacitance at f = 1 MHz 
IE= le= O; VcB = 0,5 v 

Emitter capacitance at f = 1 MHz 
le= le= O; VEB = 0 

Feedback capacitance at f = 1 MHz 
le= 1mA;VcE=1 V;Tamb=25°C 

Noise figure at optimum source impedance 
le= 0,1 mA; VcE = 1V;f=500 MHz; Tamb = 25 °c 
le= 1 mA; VcE = 1V;f=500 MHz; Tamb = 25 °c 

Maximum unilateral power gain (sre assumed to be zero) 

. I Sfe I 2 

GuM (in dB)= 10 log (1 - lsiel2)(1 -I soel2l 

Jl 
Cc 

Ce 

Cre 

F 
F 

BFT25 

max. 0,6 pF 

max. 0,5 pF 

max. 0,45 pF 

. typ. 5,5 dB 
typ. 3,8 dB 

le= 1 mA; VcE = 1V;f=200 MHz; Tamb = 25 oc 
le= 1 mA; VcE = 1V;f=500 MHz; Tamb = 25 oc 
le= 1 mA; VcE = 1V;f=800 MHz; Tamb = 25 °c 

typ. 25,0 dB 
typ. 18,0 dB 
typ. 12,0 dB 

Ptot 
( mW ) r--~----t--+--t--+--+--+--+--+--t-+---+- t---+--- ---+--+--+--+-+-t-t 

501-+-+--+--+-1-+-+--+--+--1...-+--+-.1-+-+-1--+--+--+-+-t--+--H 

f--1--<--+-+-+-+--+--+---+--+--+-+--..--+-·r-r- --+--1-+-+--1-t 

251--t-+--+--+--+-f-+-l--+--+-+---1-+-j_-+t--+--+-+-+-l--+--+-+-t 

' ,__,___,--+-+-+-+--+--+---+--+--+--r--r----t-t--

>-+---+--+-+--+-+-+-+--1----1-+-~~-++~t-+--'·-1-+-+--+-t-t 

1 0 ~~~~~~~~~~~~~~~~~~~~~ 
0 100 200 

Fig. 2 Power derating curve. 
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BFT25 J 
60 ..--~-.---.--,.-.,....-,-~...,.--~-..,.-----.--.--.-.--.-.""T"T"""~-.-~,--,r-T"-r-r"r"T"T--r--,.-1T7~Z~67r35~3'T1 

>-----r---+--t--T--t-t++-1---r--+-+--+ -+--+-'-'->----+-~-- +--+-+-++-Hf-------j T j = 2 5 ° c 
VcE = 1 V 

hFE l---+--+-+-++-++++---+---1-+-+-t-+-r++---1-+-t--++t+t-1'---t--.-,-rrrtti 
t--

40 r--+--t-+-t-+t+t+--+--t-+-t-+t+t+--+--t---t-::t;l;o~+--~t---r-r-r-rttt1 
t----+-,__,.__,_-+-+-+++---r~+-+---'-+-l-+++-----4+-~..-i.-Fl-~+++typ......._J:S.. 

---+------+- t- j-
1------+---~----+---+-+-++l-I--~ ~ ~ 

---t-----t--+-t-++-Hc+-----t---+-+-++++H---+--+--+-+-H-i-tt----t-t--i---t--++Tti 
t----t----+-+-1--+-++++----+--+---+-+-+-++++---+-r---+-+-+-++-++----1-+-T-t---+--HTI 

I---+---- +--t-+-+-t-t+t----+---+-+-+--+-+t++----+-t--t-+-tt-ttt--r-----r---r--i-+--Mii 

1-----+--t---+--+-+-+-+-+-i--- t----+-+-+-H--t-++----+-t-r-+-++++t--t---+---t-t-t-H-t1 

1------+---+--+--+-+-+-+-+j-------t---r---+-t-t-H++---+---+--t-+-+-tt-tt---+---t--t-+--tt-tti 

0 .___....__.___._.__._J....L..1.1...__~....__.___._._._J....U...__ _ _.__.__._._._........_..___........__.__._._._ ............. 

10-3 10-2 1 le (mA) 10 

Fig. 3 VcE = 1 V; Tj = 25 °C; typical values. 

y 

lL 

0 L....J..~L....J.. ........ _._...l-.J_._...1-.J_,_....._._._...._._._ .......... _._ ......... ~~ ........................... _._ ............. _._~_._~~ ......... ~ 

0 500 1000 1500 Ic (µA) 2000 

Fig. 4 VcE = 1 V; f = 500 MHz; Tj = 25 °c; typical values. 
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~~~~N--P---N_h_.f._w-id-e-ba_n_d-tr-an-s-ist_o_r~~~~~~~~~~~---~~-~~-B~F-T_2_5~~~~---' 
0' 6 ~~~--.--.-,-.,-,.~~~.--.--.'7Z'-.;;6'-'7 'F"'~I ~ 

J_ J_ 
1-t-~-+--+--+--+-+-+-+--< T = 2 5 o C Li-_, 

J !-+-1 
IE =Ie =0 f-H 
f = 1 MHz f-+-1 

Cc 

(p F ) I-+--+-+--+-+-+--+-+->-+-< 

0 ' 4 1-1'<~:-t-1-T--t-t-t-1-+-+-+-+-+-t--+--t-t-T-+-i 
t-+-~"""~___,__,r-+--+---t--t-+--+--+ 1 

0'-'--'-L-..J..--'--'--'--'---"-'-J..--J..-'-'-'-....__..___.__.__, 

0 5 VcB(V) 10 

Fig. 5 IE= le= 0; f = 1 MHz; Tj = 25 °c; typical values . 

.--~~1----+---+--+-+--+-+-++~~-+-~-+--+--+-~->--+-+-+------- VcE=lV 
F 

(dB)t--~--t~-t--t--+--+--11--t-c+-~~+----t~t--J-+-t-t-++~~___, 
f=SOOMHz 
Zs=optimum 

Tamb=25 oc 

t-------+----+---+-t---+-+~~~-- if 
51----+---<-+---1--+--+--l-+~~!S..:~---+--l-~~--+-+4-~~2-1--+-1-+-+-+-+~ 

~~typ--l---4--+-+->1-1-h~-z __ ,__--+--+-+-t-+-+-+-i 

o...._~~.._____..__..'----'---'--'"-'_.__..~~--'-~--'----'--'-_,_ .......... _._._~~--'-~_.__.__,__.__.__._.~ 

10-2 1 Ic (mA) 10 

Fig. 6 VcE = 1 V; f = 500 MHz; Zs= opt.; Tamb = 25 °c; typical values. 

January 1987 541 



BFT25 J 

Fig. 7 VeE = 1 V; le= 1 mA; 
Tamb = 25 °e; typical values. 

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

Fig. 8 VeE = 1 V; le= 1 mA; 
T amb = 25 °e; typical values. 

+j 

t 
o~~+--~::_+-+:'..zr-+-1r-++-1'~---i~--;:-~+--+=-T-++-<..;::.-'3§>-}1ro 

~ 
-j 10 

90° 

Reverse transmission coefficient sre 
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~~~~-N---P--N_h_.f_._w-id_e_b-an_d_t-ra-n-si_n_o_r~~~~~~~~~~~~~--~~-~~~B-F~T-2-5~~~~~--1 

Fig. 9 VcE = 1 V; le= 1 mA; 
T amb = 25 °e; typical values. 

Output impedance derived from 
output reflection coefficient s0 e 
coordinates in ohm x 50 

Fig. 10 VeE = 1 V; le= 1 mA; 
T amb = 25 °e; typical values. 

Forward transmission coefficient Sfe 

goo 

7Z676S7 
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l BFT46 

N-CHANNEL SILICON FET 

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 

Gate-source voltage {open drain) 

Total power dissipation up to T amb = 65 °c 
Drain current 

Vos= 10V;VGs=O 

Transfer admittance {common source) 
lo= 0,2 mA; Vos= 10 V; f = 1 kHz 

Equivalent noise voltage 
Vos= 10 V; lo= 200 µ,A; B = 0,6 to 100 Hz 

MECHANICAL DATA 

Fig. 1 SOT-23. 

10° 
max 

0,150 
~.090 

11' 

Dimensions in mm 

---- 3,0 ------;.-1 
2,8 

~-
- I0,951 

1,4 
1,2 i__ 

~===:;::::t::;::==:::::jJ__j 

±Vos max. 

-VGso max. 

Ptot max. 

loss 
> 
< 

IYfsl > 

Vn < 

= 0,2@ A B 

2,5 
max 

j 

25 v 
25 v 

250 mW 

0,2 mA 
1,5 mA 

0,5 mS 

0,5 µ,V 

Marking code 

BFT46 = M3 

3-©=~ 

l-t+10.1® I A I BI 7Z96885 

max 

TOP VIEW 

See also Soldering recommendations. 
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BFT46 j 
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 T amb = 65 °c ** 
Storage temperature range 

Junction temperature 

THERMAL CHARACTERISTICS* 

. - Ti-· Tamb 
Rth i-t + Rth t-s + Rth s-a - p 

Thermal resistance 

From junction to tab 

From tab to soldering points 

From soldering points to ambient** 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Gate cut-off current 
-VGs=lOV;Vos=O 

Drain current ** 
Vos= 10V;VGs=O 

Gate-source voltage 
10 = 50µA;Vos= 10v 

Gate-source cut-off voltage 
ID = 0,5 nA; VOS = 10 V 

y-parameters at f = 1 kHz; 
Vos= 10 V; VGs = O; Tamb = 25 °c 
Transfer admittance 
Output admittance 
Vos= 10 v; 10 = 200 µA; 
Transfer admittance 
Output admittance 

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

Joly 19851 

±Vos 

VoGO 

-VGso 

lo 

IG 

Ptot 

Tstg 
T· J 

Rthj-t 

Rth t-s 

Rth s-a 

-IGSS 

loss 

-VGs 

-V(P)GS 

iYfsl 
IYosl 

IYfsl 
IYosl 

max. 25 v 
max. 25 v 
max. 25 v 
max. 10 mA 

max. 5 mA 

max. 250 mW 

-65 to +175 °c 

max. 

< 

> 
< 
> 
< 

< 

> 
< 

> 
< 

175 °c 

60 K/W 

280 K/W 

90 K/W 

0,2 nA 

0,2 mA 
1,5 mA 

0,1 v 
1,0 v 

1,2 v 

1,0 ms 
10 µS 

0,5 ms 
5 µS 



N-channel silicon FET 

Input capacitance at f = 1 MHz; 
Vos= 10 V; VGs = O; Tamb = 25 °c 

Feedback capacitance at f = 1 MHz; 
Vos= 10 V; VGs = O; Tamb = 25 °c 

Equivalent noise voltage 
Vos= 10 V; 10 = 200 µA; Tamb = 25 oc 
B = 0,6 to 100 Hz 

30 
±Vos 

-VGso 

VoGO 

(V) 20 

10 

0 
0 50 

I 
~ 

100 150 

Fig. 2 Voltage derating curve. 

300 

Ptot 
(mW) 

200 

100 

0 
0 

~ 
1\. 

t'\. 

~ 
"\ 
'\ 

JS 
~ rs: 

100 

Fig. 3 Power derating curve. 

Jl BFT46 

Cis < 5 pF 

Crs < 1,5 pF 

Vn < 0,5 µV 

7Z82675 

~ 
_l 

[ 
200 

7 Z82724 

I\. 
~ 

200 
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BFT46 J 
1,5 

lo 
(mA) 

7Z78216 

IL 

IZ 

!I 
7] 

If 
t-t-~-+-+-+-+-+-+-+-t-t--+-t-+-~-++-+-+-+-+-+-+-t-t-~r-t--1--1-+-+--VGs=-+-t--+-++-t-1 
1-+-~e--+--+-+-+-+-+--+--<-+--4--! max 7'+L--+--+-+-~i-+--+-+--+-+-+-+--+--+--+--+-+--+ 
l-l--+-1H--+-+--+-+-+-+-+-+-t-t-+1·.-+--··+--+-+-t-++-i-A--+-+-+-+--+--+c::P+~j,.ooj9-0V~--+-+--+-+-+~ jJ_ 1-1 _l__l 

lt_ v J_± 

1-+-...._,1-+--+-+-+-+--+--+--+--+--+-t-+--+-4c-+---t--.--+-->rr-+-+-it-+.>..,_l-'.1+-+-+-l-++-+-+-++·_,._,.-t-t--r+-+-< 

1-++-+-+-++-+-1-+-+~~1L_Y--+-+-+-+-+-+-typ¥+-- II -+~-+-+-+--+--1--+--,'--Jj_~-++-+-l-+-+-t 
1-+-+-1-+-+-+-+-+-+-+'-~+-+-+-t-++-'H--+-i-A--+-+-+-*~++-+--t=i: ..... +-l'"'1"'l-o,2v--+-<t-+-+-+-+-~ 

IZIL ll If i.-1--r J. +--+-i--+-+--+--+-+-+-l 
1-+-+-1-++-+-+--l"-+--+-++-+-1-+-+--1-+-1'ii'-l--+ · 1r-~1-1-i'I++·+-+-+-+-+- - 1-- o 3 v~f->--+--+->--< 
t-+-+--1-++-+--'~f-+-+-1r-++-+- 1 min l~ ·1-'-1----.--- -+--->--+-+-+--1 

0 ~:::::;;~. -1~p_:--ILl~---L....l...H1-~t-.r.1:ii:.::.1:.~~~-JL'L....l.....J...oi-.!L::.r:L....l.~E:..J-_ .µl_LJ::I:::,...l-L.-..L....J.-'-.l-L...l-J....Q-4..,.J..4 -'v'--.:::::.::...+i...:_:+.J..+·...J--

-VGS (V) 0,5 0 10 Vos (VJ 20 

Fig. 4 Typical values. Vos= 10 V; Tj = 25 °c. 
7Z78214 7Z77642 

1--- . -+--+--i!--t---1--t--+-~-+---t--+-+--1 

1 ,2 5 1--+-+-+--+--+--+--1--+-+-+--+--+-+--11--! 

-V(P)>-<--\ 
I 0 G S -t-·-+-+--r--t·-+---·+--+---+---t----1~-+-+--< 

( m A ) r-- -+-e--+---+---+-+-_,f--+-+--+---+-· t--i -+-- at I O ~ 0, 5 n A -+---r--+-+-+--+---t-t--1--t-+--;--i 

1---+-+-+--+--+-+--1r---+---1 - VG S = 0 V --- ( V ) i---' kd .Ll 
o .7 5 =r=L-. 1 1--!-+-+-+--+-+-+--1-+-+--+--+v----+--i 

...,......., J__J__ t--t--- t---t---1 ,¥ 
o, 1 v 1---+-+->--+---+--+ tvp VY'_J 

~ II 
1-+-+--+-...d+~--±..-"F-+-+-+--+--+--+ 0 ,3 ~ 

..., i-+-
0,2 5 H-t-+++-H.....-f-:::J..-"f'=+-+-+-H--l 

1-+-+H--~~-t.-"f"i--1-t-+-~-+---+-~+---t 
i--+---+--..,_,....'+--+--1--+---+--+--+--+-e--+--+-- H 

0 ~__.___._~_.__~~~~~_.__....__.~ 

-+--+-v----+--_,____,f---+-+--+---t 

o .7 5 1---+--+-+--+--+-.A+.v,..,__-+-+-1--+-+-+--t---1 

v 
v 

0' 5 1--!--+..,,.~-+--+---+-+-1--+--+--+--+--t-+--i--i 
·--1 ---+--+-~--+-+--+---<--+-t--+-+--+-4f---4 

~~--+--+-+-+--1--+-t--+---+-+-1--+-+-l 

1-+--~--+--+--+--<--+---t--+--+--+--~-+--1 

0,2 5 ...._.__.___.__._....__..__~__.___._~_.__~~ 

100 T- (oC) 150 0 
J 

0 50 0,5 1 1,5 

Fig. 5 Typical values. Vos= 10 V. 
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I OSS (mA) at VGS = 0 

Fig. 6 Correlation between -V (P}GS and I OSS· 
V DS = 10 V; Tj = 25 oc. 



N-channel silicon FET _Jl BFT46 i~ 
--- ..______I· 

IY fsl 
(mS) 

I Yosl 
(µA/V) 

4 

3 

2 

V-
0 

0 

it 
-!-

7Z77641A 

.I---' 
y 

typ V1 
/ v 

IL 
lL 

/ 

0,25 0,5 0)5 
10 (mA) 

Fig. 7. 

~YP 

1~~_.__.___,__,_J-l_,_--L..-l-...L-.l.-~ 

0 10 20 30 
Vos (V) 

Fig. 9. 

4 

JYos J 
(mS) 

3 

2 

0 

7Z77640A 

17 
r/-

17 
rt_ 

7 typ 

rl 
~ 

l 
-j_ 
7 

0 0,25 0,5 0)5 
10 (mA) 

Fig. 8. 

Fig. 7 IYfs I versus ID· 
Vos= 10 V; f = 1 kHz; Tamb = 25 °c. 

Fig. 8 IYos I versus IO· 
Vos= 10 V; f = 1 kHz; Tamb = 25 °c. 

Fig. 9 IYosl versus Vos· 
Io = 0,4 mA; f = 1 kHz; T amb = 25 °c. 

October 1985 549 

I··· 
I~ 
il 



550 

BFT46 J 
6 

cis 

( pF) 

4 

2 

~ 

0 
0 

~ 
!"..;: ,..... 

7Z78213 

,.... 
No-. ,_ 

2 -VGS ( V) 4 

Fig. 10. 

1GSS1--!f----l.--+--+--+-+-f--l-+--+---+--+-+-f-l 
(nA) 

r.t 

7 

10- 3 '--'--'-_.__..__.__.._.__..__.__.__,_...._ ................. 
0 50 100 150 

Tj (°C) 

1,5 

crs 
(pF) 

0,5 

0 

7Z78215 

Jo.. 

0 2 -VGS {V) 4 

Fig. 11. 

Fig.10 Typical values. 
Vos= 10 v, Tamb = 25 °c. 

Fig.11 Typical values. 
Vos= 10 V, Tamb = 25 °c. 

Fig. 12 I GSS versus Tj. 
-VGss = rnv; Vos= o. 



N-channel silicon FET J BFT46 

---

--
t---t-

t------t---t--++-H-H+---+---J--++-H-H+---+--+-f-tiH+/~-1- ·-<~+->+H14+----+--+--;-+.H~''-----J--·- · 

1 '---'---'-.l....LJU-!...l.L--'---'-.l-1.JL-J..J.JJ._-L--'-.1....L.JLI.J..l.L-..-L......L.L.L;LI-il.L-.._L . .._1.._J_UUJJ.L___.J_J_LI..Jcl.llJ 

104 

in 
fA 

(---=-) 
YHz 

10 

10 

1 
10 

102 103 104 105 f (Hz) 

Fig.13Vos=10V; lo=0,2mA;Tamb=25°c. 

7277643 

.. 

y 

L1 y 
typ 

+--

106 f(Hz) 107 

Fig. 14 Vos= 10 V; lo= 0,2 mA; Tamb = 25 °c. 
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l BFT92 --
SILICON PLANAR EPITAXIAL TRANSISTORS 

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

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

N-P-N complements are BFR92 and BFR92A. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (d.c.) 

Total power dissipation up to T amb = 60 °c 

Junction temperature 

Transition frequency at f = 500 MHz 
-le= 14 mA; -VeE = 10 V 

Feedback capacitance at f = 1 MHz 
-le= 2 mA; -VeE = 10 V; Tamb = 25 oc 

Noise figure at optimum source impedance 
-le= 2 mA;-VeE = 10 V; f = 500 MHz; Tamb = 25 °e 

Max. unilateral power gain 
-le= 14 mA; -VeE = 10 V; f = 500 MHz; Tamb = 25 °e 

Intermodulation distortion at T amb = 25 °e 
-le= 14 mA;-VcE = 10 V; RL = 75 fl.; V0 = 150 mV 
f(p + q _ r) = 493,25 MHz 

MECHANICAL DATA 

(See next page). 

See also Soldering recommendations. 

-VcBO 

-VcEO 

-le 

Ptot 

Ti 

fT 

ere 

F 

GuM 

dim 

max. 20 v 
max. 15 v 
max. 25 mA 

max. 200 mW 

max. 150 °e 

typ. 5 GHz 

typ. 0,7 pF 

typ. 2,7 dB 

typ. 18 dB 

typ. -60 dB 
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BFT92 JL 
-----

MECHANICAL DATA 

Fig. 1 SOT-23. 

0,150 
~,090 

//' 

max 

Dimensions in mm 

------- 3,0 ___ ., 
2,8 

-[fil--

- jo-;s5j 

1,4 2,5 
1,2 max 

3 -- IJ 
o 48 ° _J 1---&[o.1® I A I 9] ) -0,1 

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

RATINGS 

1Z66908.10 

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

Collector-base voltage (open emitter) -Vcso 

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 Tamb = 60 oc ** 
Storage temperature 

Junction temperature 

THERMAL CHARACTERISTICS* 

Tj = P ( Rth j-t + Rth t-s + Rth s-a> + T amb 

Thermal resistance 

From junction to tab 

From tab to soldering points 

From soldering points to ambient ** 

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

-le 

-lcM 

Ptot 

Tstg 

Tj 

Rth j-t 

Rth t-s 

Rth s-a 

Marking code 

BFT92 = Wl 

3 

2~ 

max. 20 v 
max. 15 v 
max. 2 v 
max. 25 mA 

max. 35 mA 

max. 200 mW 

-65 to+ 150 oc 

max. 150 oc 

60 K/W 

280 K/W 

90 K/W 



P-N-P 1 GHz wideband transistor l BFT92 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified 

Collector cut-off current 
IE=0;-VcB=10V -lcBo max. 50 nA 

D.C. current gain 
hFE 

min. 20 
-le= 14 mA;-VcE = 10 V typ, 50 

Transition frequency at f = 500 MHz 
-le= 14 mA;-VcE = 10 V fT typ. 5,0 GHz 

Collector capacitance at f = 1 MHz 
IE= le=O;-VcB= 10V Cc typ. 0,75 pF 

Emitter capacitance at f = 1 MHz 
le= le= O; -VEB = 0,5 v Ce typ. 0,8 pF 

Tamb = 25 oc 

Feedback capacitance at f = 1 MHz 
-le= 2 mA;-VcE = 10 V Cre typ. 0,7 pF 

Noise figure at optimum source impedance * 
-le= 2 mA; -Vee= 10 V; f = 500 MHz F typ. 2,7 dB 

Max. unilateral power gain (sre assumed to be zero) 
_ 1 lsfei2 

GuM -10 og (1 - lsiel2) (1 - lsoel2) 

-le= 14 mA;-VcE = 10 V; f = 500 MHz GuM typ. 18,0 dB 

Output voltage at dim = -60 dB (see Fig. 2) 
(DIN 45004B, par. 6.3.: 3-tone) 
-le= 14 mA;-VcE = 10 V; RL = 75 n 
Vp = V0 at dim= -60 dB; fp = 495,25 MHz 
Vq=V0 -6dB ; fq = 503,25 MHz 
Rr = V0 -6dB ; fr = 505,25 MHz 
measured at f(p + q - r) = 493,25 MHz Vo typ. 150 mV 

*Crystal mounted in SOT-37 envelope. 
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BFT92 J 
- 24 v 

820 n 
390[2 

L3 
3,9 k[), 

680 pF 
J--o 75 n 

680 pF 

75 n o---f 1--------- T.U.T. 

16 n 

7Z74448 

Fig. 2 Intermodulation test circuit. 

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

Ptot 

(mW) 
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P-N-P 1 GHz wideband transistor 

7Z77657 

100 

75. 

50 
T""--N 

25 

0 
0 10 20 30 

-lc(mA) 

Fig. 4 -VcE = 10 V; Tj = 25 oc; 
typical values. 
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Fig. 5 IE= le= O; Tj = 25 oc; f = 1 MHz; 
typical values. 

Fig. 6 -VcE = 10 V; f = 500 MHz; Tj = 25 oc; typical values. 



BFT92 J 
10 

F 
(dB) 

7,5 

1------+---1----1-+----+---+-+--1-+-----i----i -VeE=lOV 
1------+---1----1-+----+---+-+--1-+-----i----i - le= 2 mA 

Zs= opt. 

7Z62771A 

Tamb=25 oe 

!-+

I-+

I-!-

5,__~~+----+-~+--+-+--+--+-+-+--~~7-L_~-+---+---+-_._.,--+-.._.. 

L 
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Fig. 7 -VcE = 10 V;-lc = 2 mA; Zs= opt.; Tamb = 25 °C; typical values. 
7Z62676A. 

-VeE = lOV f-H 
f= 500MHz r-t--1 

Zs= opt. 
1-H 
r-+--1 

Tamb=25 oe r-+--1 

._ 
typ 

5 10 15 - le (mA) 20 

Fig. 8 -VcE = 10 V; f = 500 MHz; Zs= opt.; Tamb = 25 °c; typical values. 
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l BFT93 

P-N-P 1 GHz WIDEBAND TRANSISTOR 

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

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

N-P-N complements are BFR93 and BFR93A. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) -vcBo max. 15 v 

Collector-emitter voltage (open base) -Vern max. 12 v 

Collector current (d.c.) -le max. 35 mA 

Total power dissipation up to Tamb = 60 °c Ptot max. 200 mW 

Junction temperature T· J max. 150 °c 

Transition frequency at f = 500 MHz 
-le= 30 mA;-VcE = 5 V fT typ. 5,0 GHz 

Feedback capacitance at f = 1 MHz 
-le= 2 mA;-VcE = 5 V Cre typ. 1,0 pF 

Noise figure at optimum source impedance 
-le= 2 mA; -VeE = 5 V; f = 500 MHz F typ. 2,4 dB 

Max. unilateral power gain 
-le= 30 mA; -VcE = 5 V; f = 500 MHz GuM typ. 16,5 dB 

Output voltage at djm = -60 dB 
-le= 30 mA;-VcE = 5 V; RL = 75 .Q 
f(p + q _ r) = 493,25 MHz Vo typ. 300 mV 
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BFT93 J 
MECHANICAL DATA 

Fig. 1 SOT-23. 

0,150 
~.090 

//' 

max 

Dimensions in mm 

, ____ 3,0 ___ ., 

2,8 

-[fil-
-I0,951 

3 

2,5 
max 

j 
1-4•10.1® I A I BI 

TOP VIEW 

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

RATINGS 

Marking code 

BFT93 = X1 

3 

-:- 0,2@ A B 2~ 

1Z66908.IO 

Limiting values in accordance with the Absolute Maximum System (I EC 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 Tamb = 60 oc * * 

Storage temperature 

Junction temperature 

THERMAL CHARACTERISTICS* 

Tj = P x (Rth j-t + Rth t-s + Rth s-al + Tamb 

Thermal resistance 

From junction to tab 

From tab to soldering points 

From soldering points to ambient** 

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

-Vern 

-VEBO 

-le 

-lcM 

Ptot 

Tstg 

Tj 

Rth j-t 

Rth t-s 

Rth s-a 

max. 15 v 
max. 12 v 
max. 2 v 
max. 35 mA 

max. 50 mA 

max. 200 mW 

-65 to+ 150 oc 

max. 150 oc 

60 K/W 

280 K/W 

90 K/W 



l i 
P-N-P 1 GHz wideband transistor BFT93 if 

ii CHARACTERISTICS I' 
!1 

Tj = 25 oc unless otherwise specified il 
Collector cut-off current 

IE= 0; -VcB = 5 v -le Bo max. 50 nA 

D.C. current gain 
hFE 

min. 20 
-le= 30 mA; -VcE = 5 V typ. 50 

Transition frequency at f = 500 MHz 
-le= 30 mA; -VcE = 5 V fT typ. 5,0 GHz 

Collector capacitance at f = 1 MHz 
IE= le= O; -VcB = 10 v Cc typ. 0,95 pF 

Emitter capacitance at f = 1 MHz 
le= le= O; -VEB = 0,5 v Ce typ. 1,8 pF 

Tamb = 25 oc 

Feedback capacitance at f = 1 MHz 
-le= 2 mA;-VcE = 5 V Cre typ. 1,0 pF 

Noise figure at optimum source impedance * 
-le= 2 mA; -VcE = 5 V; f = 500 MHz F typ. 2,4 dB 

Max. unilateral power gain (sre assumed to be zero) 
lstel2 

GuM =10 log 2 2 
(1 - lsiel ) (1 - lsoel ) 

-le= 30 mA;-VcE = 5 V; f = 500 MHz GuM typ. 16,5 dB 

Output voltage at dim = -60 dB (see Fig. 2) 
-le= 30 mA;-VcE = 5 V; RL = 75 n 
Vp = V 0 at dim= -60 dB; fp = 495,25 MHz 
Vq = V0 --6 dB ; fq = 503,25 MHz 
Vr = V0 -6 dB ; fr = 505,25 MHz 
measured at f(p + q - r) = 443,25 MHz Vo typ. 300 mV 

*Crystal mounted in SOT-37 envelope. 
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BFT93 j 
- 24 v 

560 n 
390U 

L3 1,2 kn 

680 pF 
J---o 75 n 

680 pF 
75 n cr--t~---------1-1 T.U.T. 

16 n 

7274449 

Fig. 2 Intermodulation test circuit. 

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

300 
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(mW) 
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Fig. 3 Power derating curve. 
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P-N-P 1 GHz wideband transistor 
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Fig. 4 -VcE = 5 V; Tj = 25 oc; 
typical values. 
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Fig. 5 IE= le= 0; Tj = 25 oc; f = 1 MHz; 
typical values. 

Fig. 6 -VcE = 5 V; Tj = 25 °c; f = 500 MHz; typical values. 
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l 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 motor control, oscillators, 
relay replacement, timers, pulse shaper, trigger device etc. 

QUICK REFERENCE DATA 

Gate-anode voltage 

Anode current (d.c.) up to T amb = 25 oc 

Junction temperature 

Peak point current 
Vs= 10 V; RG = 10 kn 

Valley point current 
Vs= 10 V; RG = 10 kn 

MECHANICAL DATA Dimensions in mm 

Fig. 1 SOT-23. 

0,150 
---..a.090 

//' 

·---- 3,0 __ ___,~, 
2,8 

~[fil-

-I0,951 

1,4 
1,2 

~===:::;::::t:::;::=:===~--· 
3 

TOP VIEW 

See also Soldering Recommendations. 

2,5 
max 

j 

VGA max. 70 v 

IA max. 175 mA 

T· J max. 150 oc 

Ip < 5 µA 

Iv > 30 µA 

Marking code 

BRY61 = A5 

2 

-:-0,2@A B cf' 

7Z66908.9 
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BRY61 J 
RATINGS · 

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

Gate-anode voltage VGA max. 70 v 

Anode current (d.c.) up to T amb = 25 °c IA max. 175 mA 

Repetitive peak anode current 
t=lOµs;o=0,01 IARM max. 2,5 A 

Non-repetitive peak anode current 
t= lOµs;Tj = 1500C IASM max. 3 A 

Rate of rise of anode cu.rrent di A 
up to IA= 2,5 A 

dt 
max. 20 A/µs 

Storage temperature Tstg -65 to+ 150 oc 

Junction temperature Ti max. 150 oc 

Total power dissipation up to Tamb = 25 °C** Ptot max. 275 mW 

THERMAL CHARACTERISTICS* 

Tj = Px ( Rth j-t +. Rth t-s + Rth s-al + T amb 

Thermal resistance 

From junction to tab Rth j-t 60 K/W 

From tab to soldering points Rth t-s 280 K/W 

From soldering points to ambient** Rth s-a 90 K/W 

CHARACTERISTICS 

Tamb = 25 °c unless otherwise specified 

Peak point current (see Figs 2, 3 and 4) 
Vs= 10 V; RG = 10 kn Ip < 5 µA 
Vs= 10 V; RG = 1 Mn Ip < 1 µA 

Valley point current (see also Figs 2, 3 and 4) 
Vs= 10 V; RG = 10 kn Iv > 30 µA 
Vs= 10V; RG = 1 Mn Iv < 50 µA 

Offset voltage (see Fig. ~2) 
IA= 0 (for Vp see Fig. 2; for Vs see Fig. 4) Voffset = Vp-Vs v 

* See Thermal characteristics. 
** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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Programmable unijunction transistor l-~~B-R_Y_61~~~-

Fig. 2 See also Fig. 11. 

+Vs 

R2 

R1 

Fig. 3 BRY61 with "program" resistors 
R1 andR2. 

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

Gate-cathode leakage current (Fig. 5b) 
V AK= O; VGK = 70 V 

lGAo/lm~+ *L!_JGA 
7Z61l92 

Fig. 5a. 

?Z61194 

Fig. 4 Equivalent test circuit for character
istics testing. 

< 10 nA 

< 100 nA 

Fig. 5b. 
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BRY61 J 
Anode voltage 

IA=100mA 
IA= 180 mA 

Peak output voltage 
V AA= 20 V; C = 200 nF (see Fig. 12) 

Rise time 
V AA= 20 V; C = 10 nF (see Fig. 12) 

Fig. 6 Output voltage waveform. 

A"'"" 1980 I 

VoM 

< 1,4 v 
< 1,6 v 

> 6V 

< 80 ns 



Programmable unijunction transistor 

1Q~E1~~~~~~§?~~7~Z6~11~99E3 
t---1--+-+--1-_,_-1-,____, typical values I= 

Ip 
(f!Al 

Tamb=25°C I--

,__,f----4--+--+-_,_-l--_,__-1-~f----4--1---+---l-~ 

10-3 • ._.__..._.__.__.__.__,_..._..._.__..___.---L.....J.......I 

0 10 20 Vs (V) 30 

Fig. 7. 

1Q3E:E3:::E::f3:::E:E:f;::s:'.~~7~Z6~11~9BE3 
t---1--+-+--<-_,_...._,____, t y pica I values I= 

Tamb=25°C 1---

(:~) ~ l---+RG=t1-+-+-
l-+-+~~1-""-'7'1"q_+-.J.-+-+-l-1-l-11-l---+--~ 

.J..-1-1--+-f-+-t-i 10 k h 
102 S=E-:f:ES=t=:ES=t=t::t=a 

1 ._ ......... _.._._....J..._,_-L-...l-~L.....J'--J........J......J......J 

0 10 20 Vs (V) 30 

Fig. 9. 

l-~~B-R-Y6-1~~~-
10~~~~~~~~~§3§372~6!12~01~ 

~-+-+---+---+-+--t--i typical values I= 
~.....,, Vs=10V I--

Ip --'......, 
(f!Al 'f'.,. 

~ 

10-1 i\ ~ ~10k.O. 

10-3 . .__.__.__..__.__.__.__,_..._.._....._.__.._.__._~ 

-so 0 50 Tamb1°C) 100 

Fig. 8. 

1--1-+-+---+---+-+-+--1 typical values j:::: 
Vs=10V I--

Fig. 10. 
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7Z61200 

:r ::r 

2 l--f--+-+-+--1-+-+--1 typical values l-
Vs=10V 

Yotf set 1--1--1--1--+--l--+--+--l-+-l--l--+-+-+--4 

(VJ 

Ql...-JL-L-l..-'-.-'--1..--'--'--.1.-.J'--l.-l.-.l...-'-~ 

-so 0 50 Tamb (°CJ 100 
Fig. 11. 

3Q.--~~~~~~~~-.,-,......,.._,..-.,--,--.--..-.-~..--.-..-,_,.-..-~~.,.....,.~~~~~7~Z~612~0~2A;;......, 
1-+--+-+--<--<-+-+--+-+-+--+-+--'-+-+-'---+-<--+-+-+-+--+-IT_,___,_,T_T,_,___._. 

Vo 
(VJ 

20 

10 

510k0 

VAA 

_j 1--+-+-1--+-+-i--+-+->--+-+-+--+-+-+--+-+-+--+-+--1 typical values 1--+-l 
--~-?i Tamb=25°C >-+-I 
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Fig. 12. 



SILICON P-N-P-N PLANAR TETRODE THYRJSTQR 

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

QUICK REFERENCE DATA 

Anode gate - cathode voltage 

Anode gate - anode voltage {open cathode) 

Average anode current 

Total power dissipation at Tamb = 25 °c 
Junction temperature 

Gate-controlled turn-on time 
Rgk-k = 1 kn 

Circuit-commutated turn-off time 
Rgk-k = 1 kn 

MECHANICAL DATA 

Fig. 1 SOT-143. 

Dimensions in mm 

0,150 
~,090 

//' 

1,4 
1,2 

IL:::;==t=::;:::::::::==~~--· 
2 

max 

·l 
_J i 01- j i H~jo,1@iAisl 

0,88_01 0,48_01 
l.,.._'._132]-.I ' 

7285014.6 

TOP VIEW 

See also Soldering recommendations. 

Vga-kR max. 70 v 
Vga-aO max. 70 v 
IA(AV) max. 175 mA 

Ptot max. 275 mW 

T· J max. 150 oc 

tgt < 0,25 µs 

tq < 5 µs 

Marking code 

BRY62 =A51 
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BRY62' j 
RATINGS 

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

Transistor 1 (T1) 

Collector-base voltage (open emitter) Vcso max. 70 v 
Collector-emitter voltage (RsE = 10 k.11) Vern max. 70 v 
Emitter-collector voltage ( lc1 = 0) VEBO max. 5 v 
Average collector current lc(AV) max. 175 mA 4 

Collector current (peak value) lcM max. 175 mA** 

Average emitter current IE(AV) max. 175 mA 

Emitter current (peak value) 
tp=10µs;o=1% IEM max. 2,5 A 

Transistor 2 (T2) 

Collector-base voltage (IE2 = 0) -Vcso max. 70 v 
Collector-emitter voltage (I 82 ~ 0) -Vern max. 70 v 
Emitter-base voltage ( lc2 = 0) -VEBQ max. 70 v 
Emitter current (average) IE(AV) max. 175 mA 

Emitter current (peak value) 
tp = 10 µs; a= 1% IEM max. 2,5 A 

Reverse gate to cathode voltage Vga-kR max. 70 v 
Gate to anode voltage (open cathode) Vga-aO max. 70 v 
Gate to cathode voltage (open anode) Vgk-kO max. 5 v 
Average anode current IA(AV) max. 175 mA 

Anode current (peak value) 
tp = 10 µs; a = 1 % IAM max. 2,5 A 

Anode gate current (average) IGA(AV) max. 175 mA 

Anode gate current (peak value) IGAM max. ** 
Total power dissipation at Tamb = 25 °C* Ptot max. 275 mW 

Junction temperature T· J max. 150 °c 

Storage temperature Tstg -65 to+ 150 oc 

THERMAL RESISTANCE 

From junction to ambient* Rth j-a 450 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 Vanda series resistance of 100 kil. 

"' Provided the IE rating is not exceeded. 

J"ly 1984 l 



Silicon p-n-p-n planar tetrode thyristor l BRY62 

--

7288764 

Fig. 2 Circuit diagram. 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified. 

Transistor 1 (TR 1) 

Collector-emitter cut-off current 
VcE = 60 V; RsE = 10 kn lcrn < 100 nA 

VcE = 70 V; RsE = 10 ks-2; Tj = 150 oc lcrn < 10 µA 

Emitter cut-off current 
VEB = 5 V; le= O; Tj = 150 oc IEBQ < 10 µA 

Saturation voltages 
lc=10mA;lg=1mA VcEsat < 0,5 v 

VsEsat < 0,9 v 
D.C. current gain 

VcE=2V;lc=10mA hFE > 50 

Collector capacitance 
Vcs = 20 V; IE= le= 0 Cc < 5 pF 

Emitter capacitance 
VEB=1V;lc=lc=O Ce < 25 pF 

Transition frequency at f = 100 MHz 
VcE = 2 V; le= 10 mA fT 300 MHz 

Transistor 2 (TR2) 

Collector-emitter cut-off current 
-VcE = 70 V; lg= O;Tj = 150 oc -lcEO < 10 µA 

Emitter cut-off current 
-VEB = 70 V; le= ic = O; Tj = 150 oc -IEBQ < 10 µA 

D.C. current gain 
Vcs = 0 V; IE= 1 mA hFE 0,25 to 2,5 
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BRY62 J 
THYRISTOR 

Anode to cathode 
On-state voltage 

IA= 50 mA; lga = O; Rgk-k = 10 kn 

IA= 1 mA; lga = 10 mA; Rgk-k = 10 kn 

Holding current 
lga = 10 mA;-Vgk = 2 V; Rgk-k = 10 n 

Switching characteristics 

Gate-controlled turn-on time (tgt = td + trl 
when switched from V gk = -0,5 V to 4,5 V 

at Rgk-k = 1 kn 

at Rgk-k = 10 kil 

2,7kn 
+12V 

l +50V 
16kn 

VAK 

Vgk d.c. 
Rgk 

1 
7288766 

Fig. 3 Switching times test circuit. 
The pulse time of V gk can be adjusted 
in such a way that the broken line in Fig. 4 
disappears, which means that the thyristor 
starts triggering. 

574 November 1982 

Vgk 

0 

Vga 

10% 

-

tgt 

tgt 

t,....-

< 
< 

< 

< 
< 

.__td--. 

-+--tgt~ 

1,4 v 
1,2 v 

1 mA 

0,25 µs 

1,5 µs 

-0,5V 

Fig. 4 Switching times waveforms. 



Silicon p-n-p-n planar tetrode thyristor 

Turn-off time (Figs 5 and 6) 
Rgk = 1 kn 
Rgk = 10 kn 
Rgk = 10 kn; Tj = 125 oc 

2,7kn 
+12 v ---1~-L--'1---t--------. 

r 
50Hz 
switch 

_,_'--+50V VAK 

l 
7Z88765 

Fig. 5 Switching times test circuit. 

l BRY62 

tq < 5 µs 
tq < 8 µs 
tq < 15 µs 

--------- 12V 

7Z88763 

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. 
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l ___ ~_~_g_~-~---j 
MOSFET N-CHANNEL DEPLETION SWITCHING TRANSISTORS 

Symmetrical insulated-gate silicon MOS field-effect transistors of the N-channel depletion mode type. 

The transistor is sealed in a SOT-143 envelope and features a low ON-resistance and low capacitances. 

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

Applications: 
• analog and/or digital switch 
• switch driver 
• convertor 
• chopper 

QUICK REFERENCE DATA 

Drain-source voltage 

Gate-source voltage 

Drain current (d.c.) 

Total power dissipation up to T amb = 25 oc 

Junction temperature 

Drain-source ON-resistance 
VGs = 10 V; Vss = 0; lo= 1 mA 

Feed-back capacitance 
VGs=Vss=-5V;Vos= 10V;f= 1 MHz 

MECHANICAL DATA 

Fig. 1 SOT-143. 

10° 
max 
L_ 

0,150 
~.090 

!/' 

max 

TOP VIEW 

Vos 

VGs 

lo 

Ptot 

Tj 

Rosan 

Crss 

l 
2,5 

max 

j 

BSD20 BSD22 

max. 10 20 v 
+ 10 +20 v 

max. 
-30 -40 v 

max. 50 mA 

max. 230 mW 

max. 125 oc 

< 30 n 

typ. 0,6 pF 

Dimensions in mm 

= 0,2@ A B 

d 3 
b 1 

4 g s 2 

-
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85020 j•: 
85022 -

RATINGS 

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

SSD20 SSD22 

Drain-source voltage Vos max. 10 20 v 
Source-drain voltage Vso max. 10 20 v 
Drain-substrate voltage Vos max. 15 25 v 
Source-substrate voltage Vss max. 15 25 v 
Gate-substrate voltage VGs max. ±15 ±25 v 

Gate-source voltage VGS 
+15 + 15 v 

max. -30 -40 v 
Drain current (d.c.) lo max. 50 mA 

Total power dissipation up to T amb = 25 °C* Ptot max. 230 mW 

Storage temperature Tstg -65 to+ 150 oc 

Junction temperature T J max. 125 oc 

THERMAL RESISTANCE 

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

CHARACTERISTICS 

T amb = 25 oc unless otherwise specified 

Drain-source breakdown voltage SSD20 BSD22 

VGs = Vss = -5 V; ts= 10 nA V(BR)DSX > 10 20 v 
Source-drain breakdown voltage 

VGo = Vso = -5 V; to= 10 nA V(BR)SDX > 10 20 v 
Drain-substrate breakdown voltage 

VGs = 0; lo= 10 nA; open source V(BR)DBO > 15 25 v 
Source-substrate breakdown voltage 

VGs = 0; Is= 10 nA; open drain V(BR)SBO > 15 25 v 
Drain-source leakage current 

VGs = Vss = -5 V; Vos= 10V losott typ. 1,0 nA 

Source-drain leakage current 
VGo = Vso = 5 V; Vso = 10V lsooff typ. 1,0 nA 

Gate-substrate leakage current 
Vos= Vss = 0; VGB = ± 15 v IGSoff < 10 nA 

* Device mounted on a ceramic substrate of 8 mm x 10 mm x O, 7 mm. 
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MOSFET N-channel depletion switching transistors 

Forward transconductance at f = 1 kHz 
Vos= 10 V; Vss = 0; lo= 20 mA 

Gate-source cut-off voltage 
Vos= 10 V; Vss = O; I 
Is= 10µA 

Drain-source ON-resistance 
lo= 1 mA;Vss=O; 
VGs = 5 V 

Capacitances at f = 1 MHz 
VGs = Vss = -5V; Vos= 10 v 
Feed-back capacitance 

Input capacitance 

Output capacitance 

Switching times {see Fig. 2) 
Voo= 10V;Vi=-5VtoOV 

50!1 0,1µF 
Voo --i::=1---.---1 f-- V0 

7Z90790 

Fig. 2 Switching times test circuit. 

l BSD20 !/ ,, 
BSD22 I 

I 

> 10 ms 
gfs typ. 15 mS 

-V(P)GS < 2,0 v ·~ 
,·•} 

j 
typ. 25 n ~ 

•oson :.+ 

< so n t 
typ. 15 n 

roson < 30 n 

Crss typ. 0,6 pF 

Ciss typ. 1,5 pF 

Coss typ. 1,0 pF 

ton typ. 1,0 ns 
to ff typ. 5,0 ns 
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l ___ s_s_R_12----~I 
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 thi11-film circuits. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (peak value) 

Total power dissipation up to Tamb = 65 °c 

Junction temperature 

D.C. current gain 
-le= 10 mA;-VcE = 1 V 
-lc=50mA;-VcE= 1 v 

Transition frequency at f = 500 MHz 
-le= 50 mA;-VcE = 10 V 

Turn-off time 
-Icon= 30 mA; -Ison= +lsoff = 3,0 mA 

MECHANICAL DATA Dimensions in mm 

Fig. 1 SOT-23. ----~- 3,0 ___ .,, 
2,8 

--~--, 

-Vcso 

-VcEO 

-lcM 

Ptot 

Tj 

to ff 

max. 15 v 
max. 15 v 
max. 200 mA 

max. 250 mW 

max. 175 oc 

> 30 
30 to 120 

> 1,5 GHz 

< 30 ns 

Marking code 

BSR12=85 

3 
0,150 

'2,090 

//' 
-- J0,95j 1-- f~-;-lo,2 ®I AJBJ 

r-t--.-+--t----------1 
2~ 

1 

2,5 BSR12R = 88 
max 

3 

1~ 3 

o,4a _g,1-.I l~-$-lo.1C@I A Is I 2 
7 Z66908.9 

TOP VIEW 

R-types are available on request 

See also Soldering recommendations. 
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582 

RATINGS 

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

Collector-base voltage (open emitter) See Fig. 3 -Vcao 

Collector-emitter voltage (open base) See Fig. 3 -VcEO 

Emitter-base voltage (open collector) See Fig. 3 

Collector current (d.c.) 

Collector current (peak value) 

Total power dissipation up to Tamb = 65 °C** 

Storage temperature 

Junction temperature 

THERMAL CHARACTERISTICS* 

Ti = Px ( Rth j-t + Rth t-s + Rth s-al + T amb 

Thermal resistance 

From junction to tab 

From tab to soldering points 

From soldering points to ambient** 

CHARACTERISTICS 

T amb = 25 °c unless otherwise specified 

Collector cut-off current 
IE=O;-Vca=10V 
IE= O; -Vea= 10 V; Tamb = 125 oc 
VsE = O; -VcE = 10 v 

Breakdown voltages 
IE=O;-lc=10µA 
VsE = O;-lc = 10 µA 
lc=O;-IE=100µA 

Collector-emitter sustaining voltage 
Is= O; -le= 10 mA 

Saturation voltagesA 
-le= 10 mA; -la= 1 mA 

-le= 50 mA; -la= 5 mA 

-le= 100 mA; -la= 10 mA 

"" Measured under pulse conditions; tp = 300 µs; 8 = 0,01. 
* See Thermal characteristics. 

-VEBo 

-le 

-lcM 

Ptot 

Tstg 

Tj 

Rthj-t 

Rth t-s 

Rth s-a 

-lcso 
-lcso 
-le ES 

-V(BR)CBO 
-V(BR)CES 
-V(BR)EBO 

-VcEOsust 

-VcEsat 
-VaEsat 

-VcEsat 

-VaEsat 

-VcEsat 
-VaEsat 

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

M,y 19851 

max. 15 v 
max. 15 v 
max. 3 v 
max. 100 mA 

max. 200 mA 

max. 250 mW 

-65 to + 175 oc 

max. 

< 
< 
< 

> 
> 
> 

> 

175 °c 

60 K/W 

280 K/W 

90 K/W 

50 nA 
5 µA 

50 nA 

15 v 
15 v 
3 v 

15 v 

< 130 mV 
725 to 920 mV 

typ. 180 mV 
< 270 mV 
800 to 1150 m V 

< 450 mV 
900 to 1500 m V 



Silicon low-power switching transistors 

D.C. current gain * 
-le 1 mA; -VcE = 1 V 
-le 10 mA; -VcE = 1 V 
-le 50 mA; -VcE = 1 V 
-le 50mA;-VcE= 1 V;Tamb=55°C 
-le = 100 mA; -VcE = 1 V 

Transition frequency at f = 500 MHz 
-le= 50mA;-VcE:=1ov 

Collector capacitance 
IE= le= O; -Vcs = 5 v 

Emitter capacitance 
le= lc=O;-Vrn=o,5V 

Switching times 

Turn-on time 

Turn-off time 

v~ 
, ~son 

Va 

R1 

-Vcc=3V 
7260407 

Fig. 2 Test circuit switching times. 

Pulse generator Sampling scope 

Pulse duration tp = 400 ns Rise time 
Rise time tr < 1 ns Input impedance 
Output impedance Zo -- 50H 

* Measured under pulse conditions; tp = 300 µs; /j = 0,01. 

BSR12 

hFE > 30 i 

hFE > 30 
hFE 30 to 120 

hFE > 30 
hFE > 20 

fT > 1,5 GHz 

Cc < 4,5 pF 

Ce < 6,0 pF 

ton < 20 ns 

to ff < 30 ns 

tr < 1 ns 

zi = 100 kn 

-Ison lsoff 

l:~~ mA mA 

3,0 

3,0 3,0 0, 1 
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20 

-V 
(V) 

10 

0 

Ptot 
(mW) 

H 

H 

0 

7Z82734 

J 
J_ J_ J_ J_ J_ 

-Vcsol-VcEo 

~ 

1 
-Vrno 

± ± ~l"l.ll 
ti. 

100 200 Tamb (oC) 300 

Fig. 3 Voltage derating curves. 

100t-r-t--+-t-+-+--+-t-1--+--+-1csi---f'<~:-t--t-t-t--+-t-+-t--t-1 

~~ 

o...._.._.__..__.___._..___.__.__._.....__._......._._.__._....._~:h........__._...__...._._. 

0 100 Tamb (°C) 200 

Fig. 4 Power derating curve. 
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Silicon low-power switching transistors 

80 

60 

40 

20 
10-1 

600 

-VeEsat 
(mV) 

400 

200 

0 
10- 1 

1-;... typ 

.......... 
.......... 

1"" 
t-...1 

N 

10 

Fig. 5 -VeE = 1 V; Tamb = 25 °e. 

lZ 
) 

-d7 
IZ ty~ 

10 

Fig. 6 VeEsat as a function of le at le/ls= 10. 

l_~_s_s_R_1_2~~~--
7277667 

-le (mA) 

7Z 77668 

-le (mA) 
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-VBEsatt--~-+--+-+-+-i-H-t+-~--1~+-+-1-+-H++-~-+--+-+--t..<J..-~~H~-t+-~--!~+-+-1-+-l+H 
(mV) y v 

0 ~~...__.... ................................. ~__.~...._...__._._ ........... ..._~_,__.._.__,_......_......._~__.~_,_...._._._ ........... 
10- 1 10 

Fig. 7 VsEsat as a function of le at le/ls = 10. 
SOO 7Z77670.1 

-V CE sat 1-+-1--1-+--1-1-+-1--1-+-1--1-+-1--1-+-1--1-+-1 

(mV) 

2 00 1-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-I 

0 ....... _._ ........ _._ .................................................................... ~ 
0 100, Tj 1oe1 200 

Fig. 8 V eEsat as a function of Tj; typical values. 

-le (mAl 

Upper graph at le= 100 mA; Is = 10 mA. Lower graph at le = 50 mA and Is = 5 mA. 
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l i3SR13 I,·. 
BSR14 I· _ __,_ 

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 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current (d.c.) 

Total power dissipation up to T amb = 25 °c 

Junction temperature 

D.C. current gain 
le= 150 mA; VcE = 10 V 
le= 500 mA; VcE = 10 V 

Transition frequency at f = 100 MHz 
le= 20 mA; VcE = 20 v 

MECHANICAL DATA 

Vcso 
VcEO 
VEBQ 

le 

Ptot 

Tj 

Dimensions in mm 

Fig. 1 SOT-23. 
1----- 3,0 ___ •I 

2,8 

0,150 
~.090 

-[I;fil-

- lo,951 

max. 

max. 

max. 

max. 

max. 

max. 

> 

> 

BSR13 BSR14 

60 75 v 
30 40 v 

5 6 v 
800 mA 

425 mW 

175 oc 

100 to 300 
30 40 

250 300 MHz 

Marking code 

BSR13 = U7 
BSR14 =US 

3 

//' r-=-lo,2@1 A I BI 

........... --+---+-----+! 1 2~ 
1,4 1,2 2,5 

max 

t.e::::==:::::;:::!::::;:::::=:==~--· j 3 

l-i•lo.1@ I A I BI 
max 

TOP VIEW 

R-types are available on request. 

See also Soldering recommendations. 

7266908.9 

>f 

BSR13R = U71 
BSR14R = U81 

3 

t~ 
2 
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BSR13 
BSR14 

RATINGS 

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

BSR13 BSR14 

Collector-base voltage (open emitter) see Fig. 4 Veso max. 60 75 v 
Collector-emitter voltage (open base) see Fig. 4 Vern max. 30 40 v 
Emitter-base voltage (open collector) see Fig. 4 VEBQ max. 5 6 v 
Collector current (d.c.) le max. 800 mA 

Total power dissipation** 
up to Tamb = 25 oc Ptot max. 425 mW 

Storage temperature Tstg -65 to+ 175 oc 

Junction temperature T· J max. 175 oc 

THERMAL CHARACTERISTICS* 

Tj = P x ( Rth j-t + Rth t-s + Rth s-al + T amb 

Thermal resistance 

From junction to tab Rth j-t 30 K/W 

From tab to soldering points Rth t-s 260 K/W 

From soldering points to ambient** Rth s,a 60 K/W 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off current 
BSR13 8SR14 

IE=O;Ves=50V 'cBo < 30 nA 
IE=O;Ves=60V 'cso < 10 nA 
IE = 0; V CB = 50 V; Tj = 150 oe icBo < 10 µ.A 
IE = O; V CB = 60 V; Tj = 150 oc lcso < 10 µ.A 
Vrn=3V;VcE=60V le EX < 10 nA 

Base current 
with reverse biased emitter junction 
VEB=3V;VCE"'60V IBEX < 20 nA 

Emitter cut-off current 
le= 0; VEB = 3 V IEBO < 30 15 nA 

Saturation voltages .t. 
I c = 150 mA; I B = 15 mA VcEsat < 400 300 mV 

VBEsat < 1300 mV 

VsEsat 0,6 to 1,2 v 
I c = 500 mA; I B = 50 mA VcEsat < 1600 1000 mV 

VsEsat < 2600 2000 mV 

See Thermal characteristics. 
** Device mounted on a ceramic substrate of 15 mm x 15 mm x 0,7 mm . 
.t. Measured under pulsed conditions to avoid excessive dissipation tp.:;; 300 µ.s; o.:;; 0,02. 
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Silicon planar epitaxial transistors 

D.C. current gain * 
le= 0, 1 mA; v CE = 10 v 
le= 1 mA; VcE = 10 V 
le= 10 mA; VcE = 10 V 
le= 150 mA; VcE = 10 V 
lc=150mA;VcE=1V 
le= 500 mA; VcE = 10 V BSR13; R 
lc=500mA;VcE=10V BSR14;R 

Transition frequency at f = 100 MHz 
le= 20 mA; VcE = 20 V BSR13;R 
le= 20 mA; VcE = 20 V BSR14; R 

Collector capacitance at f = 1 MHz 
IE=le=O;Vcs=lOV 

h parameters (common emitter) at f = 1 kHz 
le= 1 mA; VcE = 10 V 
input impedance 
reverse voltage transfer ratio 
smal I signal current gain 
output admittance 

le= 10 mA; VcE = 10 V 
input impedance 
reverse voltage transfer ratio 
smal I signal current gain 
output admittance 

hFE 
hFE 
hFE 
hFE 
hFE 
hFE 
hFE 

fT 
fT 

Cc 

hie 
hre 
hfe 
hoe 

hie 
hre 
hfe 
hoe 

BSR13 
BSR14 

> 35 
> 50 

> 75 
100 to 300 

> 50 

> 30 

> 40 

> 250 MHz 
> 300 MHz 

< 8 pF 

BSR14 

2 to 8 kO. 

< 8.10-4 

50 to 300 
5 to 35 µS 

0,25 to 1,25 kO. 

< 4.10- 4 

75 to 375 
25 to 200 µS 

• Measured under pulsed conditions to avoid excessive dissipation; pulse duration tp < 300 µs; 
duty factor b "-; 0,02. 

589 



BSR13 J 
BSR14 . 

Switching times (between 10% and 90% levels) 

Turn-on time switched to le= 150 mA (see Fig. 2) 
delay time 
rise time 

Turn-off time switched from le= 150 mA (see Fig. 3) 
storage time 
fall time 

V· I 

----tp----
7 Z8248 7 

td 
tr 

ts 
tf 

V; 

Fig. 2 Waveform and test circuit delay and rise time. 

vi= -0,5 to+ 9,9 V; Vee= 30 V; R1=619 n; R2 = 200 n. 

Pulse generator: Oscilloscope: 
pulse duration tp .;;; 200 ns input impedance 
rise time tr .;;; 2 ns input capacitance 
duty factor 0 2% rise time 

V; t 1 

1--1 

time 

7Z82486 

Fig. 3 Waveform and test circuit storage and fall time. 

vi= -13,8 to+ 16,2 V; Vee= 30 V; -Vss = 3 V; R1=1 kn; R2 = 200 n. 
Pulse generator: 
fall time 
pulse time 

590 . M•v 19871 

5 ns 
100 µs 
500 µs 

Oscilloscope: 
input impedance 
input capacitance 
rise time 

BSR14 

< 10 ns 
< 25 ns 

< 225 ns 
< 60 ns 

Vee 

zi > 100 kn 
ei < 12 pF 
tr < 5 ns 

Vee 

zi > 100 kn 
ei < 12 pF 

tr < 5 ns 



Silicon planar epitaxial transistors l BSR13 

___ s_s_R_14 ___ _ 

7Z84413 

75 ' 
~VCB0.--1--+-+-+--+---+-+--+-1---1-+-~-+--+-+--+--+-l---l--l 

I 1 I 1 
V ~VCBO-+--+-+--+-+-~f---+--+-+--+-~[1-+--1---1--+-1-1--1--1 

(V) ~11-·-·-f-·-·-f-'· -·-·-·-I·- J 
50 T 1 Lt 

~VCEO ~ 

t-~-r0 c-11-o~T:-::~--j~-:_~+:_:_-:-=_."::_-::-=:~-:_:I-\---l-~'--~---+--l---l--1--l 
~ - -· - . - . -I· - . - . _, -i. - . - -I -I· - "°"r<-',, \H"l\\1t-+-+--l--+-.j------jH 

251---1---+-+--+--+--+-+-+--!--1----t-+-+--+-~~~-"-"-l--+--+--+-+-+--l 
~-+--+-+---+-------'-__,_-<---1-----+-+---'---+----+----+----i~~tt-"~--+-~-+---+-i 

ptot 

(mW) 

~ V EB 0 ---+----"--__j___--'---'-- ----+---+---+---+-1--~ 

Fig. 4 Voltage derating curve. 
- - - BSR13--- BSR14. 

l 

200 

r---t---i---t-+---+-+--+--+-+-+-----1---4--+----+---+--+-+-~-t--+--

r---t---1--+-+---+--+---+--+---+-l-~~~---+---+--+--+ 

500 r--t-i-t-+---+-+--+--+--+-+---1---4-+----+---+--+-+-+-~1----t----+-I 

0...._._.__._...__......._,,_,___,_.J......JL-...1..-l-~J.-.1-'-~-~o..J.-L....1-..l-...IU 
0 100 Tamb (°C) 200 

Fig. 5 Power derating curve. 
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l BSR15 

___ s_s_R_16 ___ _ 

SILICON PLANAR EPITAXIAL TRANSISTORS 

P-N-P silicon transistors, in a microminiature plastic envelope, intended for medium power switching 
and general purpose amplifier applications in thick and thin-film circuits. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current (d.c.) 

Total power dissipation up to T amb = 25 °c 

Junction temperature 

D.C. current gain 
-le= 500 mA; -VcE = 10 V 

Turn-off switching time 
-Icon= 150 mA;-lson = lsoff = 15 mA 

Transition frequency at f = 100 MHz 
-le= 50 mA; -VcE = 20 V 

-Vcso 

-Vern 
-VEBo 

-le 

Ptot 

Tj 

max. 

max. 

max. 

max. 

max. 

max. 

> 

> 

> 

MECHANICAL DATA Dimensions in mm 

Fig. 1 SOT-23. 
, ____ 3,0 ____ , 

2,8 

--[fil-

BSR15 BSR16 

60 60 v 
40 60 v 

5 v 
600 mA 

425 mW 

175 oc 

30 50 

100 ns 

200 MHz 

Marking code 

BSR15 = T7 
BSR16 =TS 

3 
0,150 

~.090 

//' 
-J0,95J f1.;-lo,2@I A I BI 

...-+--.----+--1--t---.!.I 2~ 
1,L+ 
1,2 

IL=:===:;::t::;:===~-· 

max 

TOP VIEW 
R-types are available on request. 

See also Soldering recommendations. 

2,5 
max 

l 
7266908.9 

BSR15R = T71 
BSR16R = T81 

3 

1~ 
2 
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BSR15' J BSR16 

RATINGS 

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

BSR15 BSR16 

Collector-base voltage (open emitter) See Figs 5 and 6 -Vcso max. 60 60 

Collector-emitter voltage (open base) See Figs 5 and 6 -Vern max. 40 60 

Emitter-base voltage (open collector) See Figs 5 and 6 -VEBO max. 5 5 

Collector current (d.c.) -le max. 600 

Power dissipation up to T amb = 25 °c* * Ptot max. 425 

Storage temperature Tstg -65 to+ 175 

Junction temperature Tj max. 175 

THERMAL CHARACTERISTICS* 

Tj = P x !Rth j-t + Rth t-s + Rth s-al + Tamb 

Thermal resistance 

From junction to tab Rth j-t 30 

From tab to soldering points Rth t-s 260 

From soldering points to ambient** Rth s-a 60 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off current 
BSR15 BSR16 

IE= O;-Vcs = 50 v -lcso < 20 10 

IE= 0;-Ncs = 50 V; Tj = 150 oc -lcso < 20 10 

-VEB = 0,5 V; -VcE = 30 V -lcEX < 50 

Base current 
with reverse biased emitter junction 
-VEB = 3 V; -VcE = 30 V -IBEX < 50 

Saturation voltages• 
-le= 150 mA;-ls = 15 mA -VcEsat < 0,4 

-Veesat < 1,3 

-le= 500 mA; -Is= 50 mA -Vcesat < 1,6 

-VsEsat < 2,6 

* See Thermal characteristics. 
** Device mounted on a ceramic substrate of 15 mm x 15 mm x 0,7 mm. 
• Measured under pulsed condi.tio11s to avoid excessive dissipation pulse duration tp .,;;; 300 µs; 

duty factor 6 .,;;; 0,02. 

Moy 1987 J 

v 
v 
v 
mA 

mW 

oc 

oc 

K/W 

K/W 

K/W 

nA 

µA 

nA 

nA 

v 
v 
v 
v 



Silicon planar epitaxial transistors l BSR15 
BSR16 

D.C. current gain * 
-le= 0,1mA;-VcE=10V 

-le= 1mA;-VcE=10V 

-le= 10 mA; -VcE = 10 V 

-le= 150 mA; -VeE = 10 V 

-le= 500 mA; -VeE = 10 V 

Transition frequency at f = 100 MHz 
-le= 50 mA; -VeE = 20 V; Tamb = 25 oc 

Collector capacitance at f = 1 MHz 
IE= le= O;-VcB = 10 v 

Emitter capacitance at f = 1 MHz 
le= le= O; -VEB = 2 v 

Switching times (between 10% and 90% levels) 

Turn-on time when switched to 
-le= 150 mA; -IB = 15 mA; (see Fig. 3) 
delay time 

rise time 

turn-on time (td + trl 

Turn-off time when switched from 
-le= 150 mA; -IB = 15 mA 
to cut-off with+ IBM= 15 mA (see Fig. 4) 
storage time 

·fall time 

turn-off time (ts+ tf) 

INPUT 

ton --
OUTPUT t 

90% 

i 
td tr 

BSR15 BSR16 

hFE > 35 

hFE > 50 

hFE > 75 

hFE 

hFE > 30 

fT > 

Cc < 

Ce < 

ts < 
tf < 
toff < 

-t 
90% 

• -----
toff -------

-++ 
ts tf 

75 

100 

100 

100 to 300 

I 
200 

8 

30 

10 

40 

45 

80 
30 

100 

90% 

• 

50 

7Z72906 

Fig. 2 Switching time waveforms. 

* Measured under pulsed conditions to avoid excessive dissipation; pu.fse duration tp < 300 µs; 
duty factor l.i .;;; 0,02. 

(Moy 1987 

MHz 

pF 

pF 

ns 

ns 

ns 

ns 

ns 

ns 
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BSR15 J. 
BSR16 . 

-30V 

Vi o--~-l T.U.T. 

7282344 

Fig. 3 Turn-on switching time test circuit. 

+15V -6V 

Fig. 4 Turn-off switching time test circuit. 

Input pulse generator: frequency 150 Hz 
Fig. 3 and Fig. 4 pulse duration t 200 ns p 

rise time tr .;::;; 2 ns 
output impedance Zo 50 n 

Output oscilloscope: rise time tr ~ 5 ns 
Fig. 3 and Fig. 4 input impedance Z· I 10 Mn 
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Silicon planar epitaxial transistors 

75 

-v 
(V) 

50 

25 

0 

75 

-V 
(V) 

50 

25 

0 

0 
0 

Ptot 

(mW) 

11 I 
-Vcso 

---

fl -
I I 

~ -VCEO 

~ 
1 1 

. \ 

1 
--Vrno [ 

ll N 
100 

Tamb (°C) 

Fig. 5 Voltage derating curves BSR 15. 

1111111 
-Vcsol-Vcrn 

~ 
] 

~ 
~ 

-Vrno 
_J_ ~ --,...... 

100 
Tamb (°C) 

Fig. 6 Voltage derating curves BSR 16. 

7Z84414 

200 

7Z84415 

200 

1--1-+-+-+--+-+-t--j-+-+-+--+-+-t--j--+-+--+--+-+-+-l~ 

500t-t--t-+-+--+-+-+-t--t-+-+--+-+-+-I-+-+-+--+-+-~~ 

Q~-"--'--'-.L.-l.-'--'--'-'--l.-'--'--'-L.......LJ'.._~.13o...1.--1...--'--'-W 
0 100 Tamb (°C) 200 

Fig. 7 Power derating curve BSR15; R/BSR 16. 

BSR15 
BSR16 
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BSR17 
BSR17A 

SILICON PLANAR EPITAXIAL TRANSISTORS 

N-P-N silicon transistor in a microminiature plastic envelope intended for switching and linear applica
tions in thick and thin-film circuits. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current (d.c.) 

Total power dissipation up to Tamb = 25 °c 

Junction temperature 

D.C. current gain 
le= 10 mA; VcE = 1 V 
le= 10 mA; VcE = 1 V 

Transition frequency at f = 500 MHz 
le= 10mA; VcE = 20V 
le= 10 mA; VcE = 20 V 

BSR17 
BSR17A 

BSR17 
BSR17A 

MECHANICAL DATA 

Fig. 1 SOT-23 

Dimensions in mm 
____ 3,0 __ __ 

2,B 

-- [fil----~ 

Vcso 
VcEO 
VEBQ 

le 

Ptot 

Tj 

max. 60 v 
max. 40 \/ 

max. 6 v 
max. 200 mA 

max. 350 mW 

max. 150 °c 

50 to 150 
100 to 300 

> 
> 

250 MHz 
300 MHz 

Marking code 

BSR17 = U9 
BSR17A = U92 

3 0,150 
~,090 

//' 
--- j0,95j ~flo:2@JAJBJ 

~t=:=?t---.- -1 '~ 

3 

o 48 ° _I 
' -0,1 

2,5 
max 

-------- __ J 
l-l•lo.1@ I A Is I 

TOP VIEW 

R-types are available on request. 
See also Soldering recommendations. 

7 Z66908.9 

BSR17R = U91 
BSR17AR = U93 

3 

1~ 
2 
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BSR17 
BSR17A 

RATINGS 

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

Collector-base voltage (open emitter) V CBO 

Collector-emitter voltage (open base) 

Emitter base voltage (open collector) 

Collector current (d.c.) 

Power dissipation up to Tamb = 25 °C** 

Storage temperature 

Junction temperature 

THERMAL CHARACTERISTICS* 

Ti = Px ( Rth j-t + Rth t-s + Rth s-a) + T amb 

Thermal resistance 

From junction to tab 

From tab to soldering points 

From soldering points to ambient** 

CHARACTERISTICS 

Ti = 25 °c unless otherwise specified. 

Collector cut-off current 
IE= O; Vcs = 30 V; Tj = 150 °c 
VEB = 3 V; VcE = 30 V 

Base current 
with reverse biased emitter junction 
VEB = 3 V; VcE = 30 V 

Saturation voltages 4 

le= 10 mA; Is= 1 mA 

I c = 50 mA; I B = 5 mA 

Collector capacitance at f = 1 MHz 
IE = le = 0; V CB = 5 V 

Emitter capacitance at f = 1 MHz 
le= le= O; VEB = 0,5 v 

Vern 

VEBO 

le 

Ptot 

Tstg 

Tj 

Rth j-t 

Rth t-s 

Rth s-a 

lcso 
le EX 

IBEX 

VcEsat 
VsEsat 
VcEsat 
VsEsat 

Cc 

Ce 

max. 60 v 
max. 40 v 
max. 6 v 
max. 200 mA 

max. 350 mW 

-55 to+ 150 oc 

max. 

< 
< 

< 

< 

150 oc 

50 K/W 

280 K/W 

90 K/W 

5 µA 
50 nA 

50 nA 

200 mV 
650 to850 mV 
< 300 mV 
< 950 mV 

< 4 pF 

< 8 pF 

.& Measured under pulsed conditions; pulse duration tp .;;; 300 µs; duty factor lJ .;;; 0,02. 
* See Thermal characteristics. 

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

M'y 1987 J 



Silicon planar epitaxial transistors l 
D.C. current gain* 

lc=0,1 mA;VcE=1 V 

le= 1 mA; VcE = 1 V 

le= 10 mA; VcE = 1 V 

le= 50 mA; VcE = 1 V 

lc=100mA;VcE=1V 

Transition frequency at f = 100 MHz 
le= 10 mA; VcE = 20 V 

h-parameters (common emitter) 
le= 1mA;VcE=10V;f= 1 kHz 

Input impedance 
Reverse voltage transfer ratio 
Small-signal current gain 
Output admittance 

Switching times (between 10% and 90% levels) 
Turn on time switched to 
le= 10 mA; lg= 1 mA; Vrn = 0,5 V 
delay time 
rise time 

----tp---· 

-- 90% 

7Z82487 

Fig. 2 Delay and rise time equivalent circuit. 

hFE 

hFE 

hFE 

hFE 

hFE 

fT 

BSR17 

> 20 

> 35 

> 50 
< 150 

> 30 

> 15 

> 250 

1 to 8 
0, 1 to 5 
50 to 200 

1 to 40 

vi= -0,5to+10,6 V; Vee= 3 V; R1=10 kn; R2 = 275 n; 
total shunt capacitance of test jig and connectors= Cs~ 4 pF. 

< 
< 

BSR17 
BSR17A 

BSR17A 

40 

70 

100 
300 

60 

30 

300 MHz 

1 to 10 kD 
0,5 to 8 10·4 

100 to400 
1 to 40 µS 

35 ns 
35 ns 

Pulse generator: pulse duration 300 ns; fall time< 1 ns; duty factor 2%. 
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BSR17 J 
BSR17A 

Turn off time switched from 
le= 10 mA; Ison= --IBoff = 1 mA 
storage time 
fall time 

v I 

-~~~~17 __ ,_ BSR17A 

< 115 200 ns 
< 50 50 ns 

time 

7232486 

Fig. 3 Storage and fall time equivalent test circuit. 

vi= -9, 1 to+ 10,9 V; Vee= 3 V; Vss = o v (ground); R1=10 kn; R2 = 275 n; 
total shunt capacitance of test jig and connectors= C5 ~ 4 pF. 
Pulse generator: pulse duration t1 = 10 to 500 µs; fall time tf < 1 ns; duty factor 8 = 2%. 



_Jl BSR18 

~~~~~~~- ~-BSR_18_A~ 

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 (d.c.) 

Total power dissipation up to T amb = 65 oc 

Junction temperature 

D.C. current gain 
-le= 10 mA; -VcE = 1 V 
-le= 10mA;-VcE = 1 v 

Transition frequency at f = 500 MHz 
-le= 10 mA; -VcE = 20 V 
-le= 10 mA; -VcE = 20 V 

BSR18 
BSR18A 

BSH18 
BSR18A 

MECHANICAL DATA 

Fig. 1 SOT-23.~ 

Dimensions in mm 
, ____ 3,0 __ __,,, 

{fil 2,8 

--~-

-Vcso max. 40 v 
-Vern max. 40 v 
--le max. 200 mA 

Ptot max. 250 mW 

Tj max. 150 °c 

hFE 50 to 150 

hFE 100 to 300 

fT > 200 MHz 

fT > 250 MHz 

Marking code 

BSR18 = T9 
BSR18~ = T9~ 

3 0,150 
,-!l,090 

//' ~--1~10,2@1•1•1 '~ 
i';::::::i±:==+==~~~ I ' 

-10,9sl 

1,4 2,5 
1,2 max 

it'.::====::ri=i~~ _1 j 3 

o 48 ° _I 
' -0,1 

TOP VIEW 

A-types are avai I able on request. 

See also Soldering recommendations. 

7266908.9 

BSR18R = T91 
BSR18AR = T93 

3 

1~ 
2 

(Moy 191!J 603 



604 

BSR18 
BSR18A 

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 T amb .,;;;;; 65 oc 

Storage temperature 

Junction temperature 

THERMAL CHARACTERISTICS* 

Tj = Px { Rth j-t + Rth t-s + Rth s-al + T amb 

Thermal resistance 

From junction to tab 

From tab to soldering points 

From soldering points to ambient•* 

CHARACTERISTICS 

T amb = 25 °c unless otherwise specified 

Collector cut-off current 
IE=O;-Vcs=30V 

Emitter cut-off current 
le= 0; -VEB = 3 V 

, Saturation voltages A. 

-le= 10mA;-ls= 1 mA 

-le= 50 mA;-ls = 5 mA 

Collector capacitance at f = 100 kHz 
IE= le=O;-Vcs=5V 

Emitter capacitance at f = 100 kHz 
le= le= 0; -VE,B = 0,5 v 

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

A. Measured under pulse conditions; tp = 300 µs; lJ = 0,01. 

M" '""'I 

-Vcso 

-VcEO 

-VEBo 

-le 

Ptot 

Tstg 

Tj 

Rth j-t 

Rth t-s 

Rth s-a 

-lcso 

-IEBO 

-VcEsat 
-VsEsat 

--VcEsat 
-VsEsat 

Cc 

Ce 

max. 40 v 
max. 40 v 
max. 5 v 
max. 200 mA 

max. 200 mW 

-55 to+ 150 oc 

max. 

< 

< 

< 

150 °c 

50 K/W 

280 K/W 

90 K/W 

50 nA 

50 nA 

250 mV 
650 to 850 mV 

< 400 mV 
< 950 mV 

< 4,5 pF 

< 10 pF 



Silicon low-power switching transistors 

D.C. current gain* 
-le= 0,1mA;-VcE=1 V 
-le= 1,0 mA; -VcE = 1 V 
-le= 10mA;-VcE=1V 
-le= 50mA;-VcE=1V 
-le =100 mA; -VcE = 1 V 

Transition frequency at f = 100 MHz 
-le= 10 mA; -VcE = 20 V 

Noise figure at Rs= 1 kn 
-le= 100 µA; -VcE = 5 v 
f = 10 to 15 700 Hz 

h parameters (common emitter) at f = 1 kHz 
-le= 1mA;-VcE=10V 
input impedance 
reverse voltage transfer ratio 
small signal current gain 
output admittance 

Switching times (between 10% and 90% levels) 
-le= 10 mA; -Ison=+ lsoff = 1 mA 
delay time 
rise time 

-------- --90% 

V; 
7Z87142 

hFE 
hFE 
hFE 
hFE 
hFE 

fT 

F 

hie 
hre 
hfe 
hoe 

td 
tr 

Fig. 2 Waveform and test circuit delay and rise time. 

l 
BSR18 

> 30 
> 40 

50 to 150 
> 30 

> 15 

> 200 

< 5 

0,5 to 8 
0, 1 to 5.10-4 

50 to 200 
1to40 

< 
< 

Vee 

vi= +0,5 to -10,6 v; -Vee= 3 V; l<l1=10 kn; R2 = 275 n. 
Total shunt capacitance of test jig and connectors= Cs.;;;; 4 pF. 

BSR18 
BSR18A 

BSR18A 

60 
80 

100 to 300 
60 
30 

250 MHz 

4 dB 

2 to 12 kn 
1 to 10.10-4 

100 to 400 
3 to 60 µS 

35 ns 
35 ns 

Pulse generator: pulse duration 300 ns; fall time< 1 ns; duty factor 2%. 
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BSR18 J 
____ s_s_R_1a_A __ 

Switching times (between 10% and 90% levels) 
-le= 10 mA, -Ison= lsoff = 1 mA 
storage time 
fall time 

90% 

0 
10% 

time 

7Z87144 

Fig. 3 Waveform and test circuit fall and storage time. 

Rl 
V; 

Dl 

BSR18 

< 200 
< 60 

BSR18A 

Vo 

225 ns 
75 ns 

V99 7Z87145 

Vi= -9,1to+10,9 V; Vee= 3 V; Vss = o v (ground); R1=10 kn; R2 = 275 n; 01=1N916. 

606 

Total shunt capacitance of test jig and connectors= C5 .;:;; 4 pF. 
Pulse generator: pulse duration t1 = 10 to 500 µs; rise time tr< 1 ns; duty factor o = 2%. 

200 

Ptot 
(mW) 

100 

0 
0 

7287146 

~ 
l\ 

~ 
~ 

_j 

~ 
\ 

100 200 

Fig. 4 Power derating curve. 



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 T amb = 25 oe 

Junction temperature 

Collector-emitter saturation voltage 
le= 50 mA; 19 = 5 mA 

D.C. current gain 
le= 10 mA; VeE = 5 V 

MECHANICAL DATA 

Fig. 1 SOT-23. 

3 ,-© 

10° 
max 
l_ 

0,150 
~.090 

!/' 

Veso max. 

Vern max. 

le max. 

Ptot max. 

Tj max. 

VcEsat max. 

hFE min. 

, ____ 3,0 ___ .,., 

2,8 

-[fil-

-I0,951 

3 

TOP VIEW 

BSR19 BSR19A 

160 180 v 
140 160 v 
600 600 mA 

350 350 mW 

150 150 oe 

0,25 0,20 v 

60 80 

Dimensions in mm 

Marking code 

BSR19 = U35 
BSR19A= U36 

.;. 0,2@ A B 

2,5 
max 

l 
7Z66908.9 
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BSR19 j BSR19A 

RATINGS 

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

BSR19 BSR19A 

Collector-base voltage (open emitter) Vcso max. 160 180 v 
Collector-emitter voltage (open base) VcEO max. 140 160 v ----
Emitter-base voltage (open collector) VEBO max. 6 v 
Collector current le max. 600 mA 

Total power dissipation 
up to Tamb = 25 oc Ptot max. 350 mW 

Junction temperature Tj max. 150 oc 

Storage temperature Tstg -65 to +150 oc 

Thermal resistance* Rth j-t 30 K/W 

Rth t-s 260 K/W 

Rth s-a 60 K/W 

CHARACTERISTICS 

T amb = 25 oc unless otherwise specified 

BSR19 BSR19A 

Collector cut-off current 
IE= O; Vea= 100 v icso max. 100 nA 
IE=O;Vcs=120V icso max. 50 nA 
IE= O; Vea= 100 V; Tamb = 100 oc icso max. 100 µA 
IE= 0; Vea= 120 V; Tamb = 100 oc lcso max. 50 µA 

Emitter cut-off current 
le= 0; VEB = 4,0 V IEBO max. 50 50 nA 

Breakdown voltages 
le= 1,0 inA; I B = 0 V(BR)CEO min. 140 160 v 
lc=100µA;IE=0 V(BR)CBO min. 160 180 v 
lc=O;IE=10µA V(BR)EBO min. 6,0 6,0 v 

Saturation voltages 
IC = 10 mA; I B = 1,0 mA VcEsat max. 0,15 0,15 v 

VsEsat max. 1,0 1,0 v 
le= 50 mA; Is= 5,0 mA VcEsat max. 0,25 0,20 v 

VsEsat max. 1,2 1,0 v 
D.C. current gain 

le= 1,0 mA; VcE = 5 V hFE min. 60 80 

lc=10mA;VcE=5V hFE 
min. 60 80 
max. 250 250 

le= 50 mA; VcE = 5 V hFE min. 20 30 

Small-signal current gain 
min. 50 50 le= 1,0 mA; VcE = 10 V; f = 1 kHz hfe max. 200 200 

Output capacitance at f = 1 MHz 
IE=O;Vcs=10V Co max. 6 6 pF 

* Substrate size 15 mm x 15 mm x 0,7 mm. 

608 Augu~ 19851 



Silicon n-p-n high-voltage transistors l BSR19 
BSR19A 

BSR19 BSR19A 

Input capacitance at f = 1 MHz 
ie = o; Ves = o,5 v e1 max. 30 30'pF 

Transition frequency at f = 100 MHz 
min. 100 100 MHz 

le= 10 mA; Vee= 10 V fT max. 300 300 MHz 

Noise figure at Rs = 1 k.Q 
le= 250 µA; Vee= 5 V; f = 10 Hz to 15,7 kHz F max. 10 8 dB 
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l 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 oc 

Junction temperature 

Collector-emitter saturation voltage 
le= 50 mA; Is= 5 mA 

D.C. current gain 
le= 10 mA; VcE = -5 V 

MECHANICAL DATA 

Fig. 1 SOT-23. 

3 

'() 0,150 
~,090 

//' 
-

-Vcso 

-VcEO 

-le 

Ptot 

T· J 

VcEsat 

hfE 

3,0 
2,8 

--[I]]---. 

j0,951 

max. 

max. 

max. 

max. 

max. 

max. 

min. 

1,4 2,5 
1,2 max 

~===::::;:::J::;::=====~--· 
3 

0 48 ° _J 
I -0,1 1-4~10,1@ I A I BI 

TOP VIEW 

BSR20 BSR20A 

130 160 v 
120 150 v 
600 600 mA 

350 350 mW 

150 150 oc 

0,5 0,5 v 

40 60 

Dimensions in mm 

Marking code 

BSR20= T35 
BSR20A= T36 

-= 0,2@ A B 

7 Z66908.9 
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612 

BSR20 J 
BSR20A 

RATINGS 

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

Collector-base voltage {open emitter) 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current 

Total power dissipation 
up to Tamb = 25 oc 

Junction temperature 

Storage temperature 

Thermal resistance* 

CHARACTERISTICS 

T amb = 25 °C unless otherwise specified 

Collector cut-off current 
IE =O;-Vcs = 100V 
IE=0;-Vcs=120V 
IE= 0; -Vcs = 100 V; Tamb = 100 °c 
IE= O; -Vcs = 120 V; Tamb = 100 °c 

Emitter cut-off current 
le= O; -VEB = 4,0 V 

Breakdown voltages 
lc=1,0mA;ls=O 
le= 100 µA; IE= 0 
lc=O;IE=10µA 

Saturation voltages 
-le= 10 mA; -Is= 1,0 mA 

-le= 50 mA; -Is= 5,0 mA 

D.C. current gain 
le= 1,0 mA; -VCE = 5 V 

le= 10 mA; -VcE = 5 V 

le= 50 mA; -VCE = 5 V 

Small-signal current gain 
le= 1,0 mA; -VcE = 10 V; f = 1 kHz 

Output capacitance at f = 1 MHz 
IE= 0; -Vcs = 10 v 

* Substrate size 15 mm x 15 mm x 0,7 mm. 

A"'"" 1985] 

-Vcso 

--VcEO 

-VEBQ 

-le 

Ptot 

Tj 

Tstg 

Rth j-t 

Rth t-s 

Rth s-a 

-ICBO 
-icso 
-icso 
-lcso 

-IEBQ 

-V(BR)CEO 
-V(BR)CBO 
-V(BR)EBO 

-VcEsat 
-VsEsat 
-VcEsat 
-VBEsat 

hFE 

hfE 

hFE 

hfe 

Co 

max. 

max. 

max. 

max. 

max. 

max. 

max. 
max. 
max. 
max. 

max. 

min. 
min. 
min. 

max. 
max. 
max. 
max. 

min. 
min. 
max. 
min. 

min. 
max. 

max. 

BSR20 I BSR20A 
130 160 v 
120 150 v ----

5 v 
600 

350 

150 

-65 to +150 

30 

260 

60 

BSR20 

100 

100 

50 

120 
130 
5,0 

0,2 
1,0 
0,5 
1,0 

30 
40 

180 
40 

30 
200 

6 

mA 

mW 
oc 

oc 

K/W 

K/W 

K/W 

BSR20A 

nA 
50 nA 

µA 
50 µA 

50 nA 

150 v 
160 v 
5,0 v 

0,2 v 
1,0 v 
0,5 v 
1,0 v 

50 
60 

240 
50 

40 
200 

6 pF 



Silicon p-n-p high-voltage transistors l BSR20 
BSR20A 

BSR20 BSR20A 

Transition frequency at f = 100 MHz 
min. 100 100 MHz 

-le= 10 mA; -VeE = 10 V fr 
max. 400 300 MHz 

Noise figure at Rs = 1 kD 
le= 250 µA; -VeE = 5 V; 
f = 10 Hz to 15,7 kHz F max. 8 8 dB 
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l __ s_s_R3_o_to_3_3 __ ___. 

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) -Vcso max. 70 70 90 90 v 
Collector-emitter voltage (open base) -Vern max. 60 60 80 80 v 
Collector current (d.c.) -le max. 

Total power dissipation up to T amb = 25 oc Ptot max. 

Junction temperature 

D.C. current gain 
-le= 100 mA; -VcE = 5 V 

Transition frequency at f = 35 MHz 
-le= 50 mA; -VcE = 10 V 

MECHANICAL DATA 

Fig. 1 SOT-89. 

I- 1,6 _... 
1,4 

Tj max. 

> 
hFE < 

fT > 
Dimensions in mm 

150 

40 
120 

100 

1-t~-.~~ 1,4 +---t-+ 
..-------I -t 1 

1 

150 

100 
300 

100 

2•6 4 25 2•4 3'75 i , 

J ,_ 
0,44 
0,37 

0,8 
min ' 1 3 +-11 -.I [._o,53 ., 

~~~~~~ I 040 
l~I 0,13@1 s@f--

1

' .-g'.~~(2xl ' , 

-[Lfil-1 I 
-[Q]-

BOTTOM VIEW 

See also Soldering recommendations. 

2 - j 
7Z69230.6 

150 

40 
120 

100 

1 A 

1W 

150 °c 

100 
300 

100 MHz 

Mark 

BSR30=BR1 
BSR31 = BR2 
BSR32 = BR3 
BSR33 = BR4 

3 

,-EQ 
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___ s_s_R_3_o_t_o_3_3_j 

RATINGS 

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

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

Emitter-base voltage (open collector) -VEBQ 

Collector current (d.c.) -le 

Base current (d.c.) -Is 

Total power dissipation up to T amb = 25 °c 
mounted on a ceramic substrate 
area= 2,5 cm 2 ; thickness= 0,7 mm Ptot 

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 2 ; thickness= 0,7 mm 

616 October 1985 

Rth j-tab 

Rthj-a 

BSR30 

max. 70 

max. 60 

max. 5 

max. 

max. 

max. 

max. 

BSR31 BSR32 

70 

60 

5 

0,1 

-65 to +150 

150 

10 

125 

90 

80 

5 

BSR33 

90 v 
80 v 

5 v 

A 

A 

w 

oc 

oc 

K/W 

K/W 



Silicon planar epitaxial transistors l BSR30 to 33 

CHARACTERISTICS 

T amb = 25 °c unless otherwise specified 

Collector cut-off current 

le= o;-vc8 = 60 v -lcso < 100 nA 

IE= O;-Vcs = 60 V; Tj = 150 °c -lcso < 50 µA 

Breakdown voltages BSR30 BSR31 BSR32 BSR33 

18 =0;-lc=10mA -V(BR)CEO > 60 60 80 80 v 

v 8e = o; -le= 10 µA -V(BR)CES > 70 70 90 90 v 

le= O;-IE = 10µA -V(BR)EBO > 5 5 5 5 v 

Saturation voltages * 

-le= 150mA;-18 = 15 mA -VcEsat < 0,25 0,25 0,25 0,25 v 

-VsEsat < 1,0 1,0 1,0 1,0 v 

-le= 500 mA; -Is= 50 mA -VcEsat < 0,5 0,5 0,5 0,5 v 

-VsEsat < 1,2 1,2 1,2 1,2 v 

D.C. current gain * 
-le= 100µA; VcE = 5 v hFE > 10 30 10 30 

-le= 100mA; Vee= 5 v hFE 
> 40 100 40 100 
< 120 300 120 300 

-le= 500 mA; VcE = 5 V hFE > 30 50 30 50 

Transition frequency at f = 35 MHz 

-le= 50 mA; -VcE = 10 V fT > 100 MHz 

Collector capacitance at f = 1 MHz 

IE= le= O;-Vcs = 10 v Cc < 20 pF 

Emitter capacitance at f = 1 MHz 

le= le= O;-Vrn = 0,5 v Ce < 120 pF 

Switching times see next page. 

* Measured under pulse conditions: tp = 300 µs; l'i < 0,01. 
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BSR30 to 33 J l _________________ _ 
CHARACTERISTICS (continued) 

Tamb = 25 oc 

Switching times 

-Icon= 100 mA; -Ison= +lsoff = 5 mA 

Turn-on time 

Turn-off time 

Test circuit 

Pulse generator: 

Pulse duration 

Rise time 

Fall time 

Source impedance 

--1tp1--
ov lf V; 

-11V -

tp = 10 µs 

tr <>;; 15 ns 

tf <>;; 15 ns 

Zs= 50.Q 

618 ....... 19781 

t0 n < 500 ns 

t0 ff < 650 ns 

..------o+SV 

Oscilloscope: 

Rise time 

Input impedance 

7Z66329 

tr <>;; 15 ns 

Z1 ;;;.100 k.Q 



l 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 

Collector-base voltage (open emitter) Vcso max. 70 70 

Collector-emitter voltage (open base) Vern max. 60 60 

Collector current (d.c.) le max. 

Total power dissipation up to T amb = 25 °c Ptot max. 

Junction temperature 

D.C. current gain 
le= 100 mA; VcE = 5 V 

Transition frequency at f = 35 MHz 
le= 50 mA; V CE = 10 V 

MECHANICAL DATA 

Fig. 1 SOT-89. 

1
-- 1,6 --1,4 

0,8 
min 

Tj max. 

> 
hFE < 

fT > 

Dimensions in mm 

150 

40 
120 

100 

150 

100 
300 

100 

1-t~-.~~ 1,4 t--h 
.-------I -r l 

' 1 3 

2•6 4 25 
2•4 3'75 
~ ' 

2 - j 
__I I ... 

0,44 
0,37 

t-11 --1 l--0,53 ·1 ~~~~~~ ' 040 
J410,13@ J B@ ~ 

1

, --~.~~12x) ' , 7269230.6 

-ITID-1 I 
-[1Q]-

BOTTOM VIEW 

BSR42 BSR43 

90 90 v 
80 80 v 

150 

40 
120 

100 

1 A 

1W 

150 °c 

100 
300 

100 MHz 

Mark 

BSR40 = AR1 
BSR41 = AR2 
BSR42 = AR3 
BSR43 = AR4 

3 ,-© 
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~~~s_s_R-40~to~4-3---~ 
RATINGS 

Limiting values in accordanc:e with the Absolute Maximum System (IEC 134) 

Collector-base voltcige (open emitter) Vcso 
Collector-emitter voltage (open base) Vern 

Emitter-base voltage (open collei;,:tor) VEBQ 

Collector current (d.c.) le 

Base current (d.c.) 19 

Total power dissipation up to Tamb = 25 °c 
mounted on a ceramic substrate 
area= 2,5 cm 2 ; thickness= 0,7 mm Ptot 

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 2 ; thickness= 0, 7 m 

620 October 1985 

Rth j-tab 

Rthj-a 

BSR40 

max. 70 

max. 60 

max. 5 

max. 

max. 

max. 

max. 

BSR41 BSR42 

70 90 

60 80 

5 5 

0, 1 

-65 to +150 

150 

10 

125 

BSR43 

90 v 
80 v 

5 v 

A 

A 

w 

oc 

oc 

K/W 

K/W 



Silicon planar epitaxial transistors l BSR40 to 43 

CHARACTERISTICS 

Tamb = 25 °c unless otherwise specified 

Collector cut-off current 

IE=O;VcB=60V ICBO < 100 nA 

I E = 0; V CB = 60 V; T j = 150 oc lcBO < 50 µA 

Breakdown voltages BSR40 BSR41iBSR42iBSR43 

IB=O; le= 10mA V(BR)CEO > 60 60 80 80 v 
VBE = 0; le= 10 µA V(BR)CES > 70 70 90 90 v 
lc=O;IE=10µA V(BR)EBO > 5 5 5 5 v 

Saturation voltages * 

I c = 150 mA; I B = 15 mA V CEsat < 0,25 0,25 0,25 0,25 v 
V BEsat < 1,0 1,0 1,0 1,0 v 

le= 500 mA; IB = 50 mA VcEsat < 0,5 0,5 0,5 0,5 v 
VsEsat < 1,2 1,2 1,2 1,2 v 

D.C. current gain * 
le= 100 µA; VcE = 5 v hFE > 10 30 10 30 

le= 100 mA; VcE = 5 V hFE 
> 40 100 40 100 

< 120 300 120 300 

le= 500 mA; VcE = 5 V hFE > 30 50 30 50 

Transition frequency at f = 35 MHz 

le= 50 mA; VcE = 10 V fT > 100 MHz 

Collector capacitance at f = 1 MHz 

IE= le= O; VcB = 10 v Cc < 12 pF 

Emitter capacitance at f = 1 MHz 

le= le= O; vEB = 0,5 v Ce < 90 pF 

Switching times see next page. 

* Measured under pulse conditions: tp = 300 µs; o < 0,01. 



BSR40 to 43 J 
CHARACTERISTICS (continued) 

Tamb = 25 oc 

Switching times 

Icon= 100 mA; Ison= -lsoff = 5 mA 

Turn-on time 

Turn-off time 

Test circuit 

Pulse generator: 

Pulse duration 

Rise time 

Fall time 

Source impedance 

+11v
0
n 
--1tp1--

tp = 10 µs 

tr .;;;; 15 ns 

tf .;;;; 15 ns 

zs = 50 n 

622 M•"h 19781 

V; 

< 250 ns 

toff < 1000 ns 

~----o-sv 

Oscilloscope: 

Rise time 

Input impedance 

7262491 

tr .;;;; 15 ns 

Z1;;;_,,100 kD 



N-CHANNEL FETS 

BSR56 
BSR57 
BSR58 

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 

Total power dissipation up to T amb = 65 oc 

Drain current 
Vos=15V;VGs=O 

Gate-source cut-off voltage 
Vos= 15 V; lo= 0,5 nA 

Drain-source resistance (on) at f = 1 kHz 
10 = o; VGs= o 

Feedback capacitance at f = 1 MHz 
-VGs= 10V;Vos=O 

Turn-off time 
Voo=10V;VGs=O 
lo= 20 mA;-VGSM = 10 v 
lo= 10mA;-VGsM= 6V 
lo= 5mA;-VGsM= 4V 

±Vos 

Ptot 

loss 

-V(P)GS 

Dimensions in mm 
MECHANICAL DATA 

Fig. 1 SOT-23. 

10° 
max 
i__ 

0,150 
~,090 

!/' 

---- 3,0 ___ ~I 
2,8 

-11fil-
-lo,9sl 

max. 

max. 

> 
< 
> 
< 

< 

< 

< 
< 
< 

2,5 
max 

j 
l-i•lo.1@ I A Is I 

max 

See also Soldering Recommendations. TOP VIEW 

40 40 40 v 
250 250 250 mW 

50 20 8 mA 
100 80 mA 

4 2 0,8 v 
10 6 4 v 

25 40 00 n 

5 5 5 pF 

25 ns 
50 ns 

100 ns 

Marking code 

BSR56 = M4 
BSR57 = M5 
BSR58 = M6 

= 0,2@ A B 

1Z96885 

( Apdl 1987 623 



BSR56 
BSR57 
BSR58 

RATINGS 

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

Drain-source voltage (See Fig. 4) ±Vos 

Drain-gate voltage (See Fig. 4) VoGO 

Gate-source voltage (See Fig. 4) 

Forward gate current 

Total power dissipation up to Tamb = 65 °c 

Storage temperature range 

Junction temperature 

THERMAL CHARACTERISTICS* 

Tj = P ( Rth j-t + Rth t-s + Rth s-al + T amb 

Thermal resistance 

From junction to tab 

From tab to soldering points 

From soldering points to ambient** 

CHARACTERISTICS 

T amb = 25 oc unless otherwise specified 

Gate-source cut-off current 
Vos= 0 V; -VGs = 20 v 

Drain cut-off current 
Vos= 15 V;-VGs = 10 v 

< 

losx < 

-VG so 

IGF 

Ptot 

Tstg 

Tj 

Rth j-t 

Rth t-s 

Rth s-a 

max. 

max. 

max. 

40 v 
40 v 
40 v 

max. 50 mA 

max. 250 mW 

-55 to+ 175 oc 

max. 175 oc 

60 K/W 

280 K/W 

90 K/W 

nA 

nA 

BSR56 BSR57 BSR58 

Drain current "" > Vos= 15V;VGs=O loss < 
Gate-source breakdown voltage 

-IG = 1 µA; Vos= 0 -V(BR)GSS > 
Gate-source cut-off voltage 

> 10 =0,5nA;Vos= 15V -V(P)GS < 
Drain-source voltage (on) 

ID = 20 mA; V GS = 0 Voson < 
ID = 10 mA; V GS = 0 Voson < 
lo= 5mA;VGs=O Voson < 

Drain-source resistance (on) at f = 1 kHz 
10 = o; VGs = o rdson < 

* See Thermal characteristics. 
** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
"" Measured under pulsed conditions; tp = 100 ms; 8..;;;;; 0, 1. 
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50 20 8 mA 
100 80 mA 

40 40 40 v 

4 2 0,8 v 
10 6 4 v 

750 - mV 
500 mV 

400 mV 

25 40 60 n 



N-channel FETs 

BSR56 
Switching times* 

Voo= 10V;VGs=O 
Conditions Io and -V GSM 

Delay time 

Rise time 

Turn-off time 

lo 
-VGSM 

td < 
tr < 
to ff < 

v, 0-r--
VGsM-

-20ons -----..I 
..__ loff__.. 

-

Fig. 2 Switching times waveforms. 

Yoo 

Fig. 3 Test circuit. 

* Switching times measured on devices in SOT-18 envelope. 

20 
10 

6 

3 

25 

BSR56 
BSR57 
BSR58 

BSR57 BSR58 

10 5 mA 
6 4 v 
6 10 ns 

4 10 ns 

50 100 ns 

BSR56; R = 464 n 
BSR57; R = 953 n 
BSR58; R = 1910 n 

Pulse generator 

tr= tt.;;;; 1 ns 
{j = 0,02 
z0 =son 

Oscilloscope 

tr ,;;;; 0,75 ns 
Ri;;;i, 1 Mn 
Ci,;;;; 2,5 pF 
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BSR56 
BSR57 
BSR58 

+v so 
- OS 
VoGO 

-VGSO 

(VI 40 

20 

0 
0 

300 

Ptot 
(mW) 

200 

100 

0 
0 

7Z82736 

~ 
1 
1 

~ 
100 200 

Fig. 4 Voltage derating curve. 
7Z82724 

ls: 
~ 
~ 

h. 

' ~ 
I'\ 
~ 
~ 

IS. 
~ 

]'I.. 

100 200 

Fig. 5 Power derating curve. 



~s_s_e_3 __ _ 

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) 

Collector-emitter voltage (open base) 

Collector current (peak value) 

Total power dissipation up to T amb = 25 °c 

Junction temperature 

D.C. current gain at Tj = 25 oc 
-le= 25 mA; -VcE = 5 V 

Transition frequency at f = 35 MHz 
-le= 25 mA; -VcE = 5 V 

MECHANICAL DATA 

Fig. 1 SOT-23. 

0,150 
----..a.090 

//' 

Dimensions in mm 

___ 3,0 ___ .._, 

2,8 

--[fil--

-10,951 

2,5 
max 

l 3 

0 48 ° _J 
' -0,1 l--i•lo.1@ I A Is I 

max 

TOP VIEW 

R-types are available on request 

See also Soldering recommendations. 

-vcBo max. 110 v 

-VcEO max. 100 v 

-lcM max. 100 mA 

Ptot max. 350 mW 

Tj max. 175 oc 

hFE > 30 

fT 
> 50 MHz 
typ. 85 MHz 

Marking code 

BSS63 = T3 

3 

-= 0,2@ A B 2-fQ 

BSS63R = T6 

3 

1-fQ 
2 

7266908.9 

627 



BSS63 J 
RATINGS 

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

Collector-base voltage (open emitter) see Fig. 6 
-lc=10µA 

Collector-emitter voltage (open base) see Fig. 6 
-le= 100µA 

Emitter-base voltage (open collector) see Fig. 6 
-IE= 10µA 

Collector current (d.c.) 

Collector current (peak value) 

Base current (peak value) 

Total power dissipation up to Tamb = 25 °c ** 

Storage temperature 

Junction temperature 

THERMAL CHARACTERISTICS* 

Tj = Px ( Rth j-t + Rth t-s + Rth s-al + Tamb 

Thermal resistance 

From junction to tab 

From tab to soldering points 

From soldering points to ambient** 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified 

Collector cut-off current 
IE= 0; -Vcs = 90 v 

IE= 0; -Vcs = 90 V; Tj = 150 oc 

Emitter cut-off current 
le= O; -VEB = 6 V 

Saturation voltage 
-le= 25 mA; -1 8 = 2,5 mA 

D.C. current gain 
-le= 10mA;-VcE= 1 v 
-le= 25 mA; -VcE = 1 V 

Collector capacitance at f = 1 MHz 
IE=le=O;-Vcs=10V 

Transition frequency at f = 35 MHz 
-le= 25 mA; -VcE = 5 V 

* See Thermal characteristics. 
**Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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-Vcso max. 110 v 

-Vern max. 100 v 

-VEBo max. 6 v 
-le max. 100 mA 

-lcM max. 100 mA 

-IBM max. 100 mA 

Ptot max. 350 mW 

Tstg -65 to + 175 oc 

Tj 

Rth j-t 

Rth t-s 

Rth s-a 

-lcso 

-lcso 

-IEBO 

max. 

< 

< 

< 

-VcEsat < 
-VsEsat < 

hFE > 
hFE > 

Cc typ. 

fT 
> 
typ. 

175 °c 

50 K/W 

280 K/W 

90 K/W 

100 nA 

50 µA 

200 nA 

250 mV 
900 mV 

30 
30 

3 pF 

50 MHz 
85 MHz 



High-voltage p-n-p transistor 

so1--~t-+-~Yq~-++++-~-+--+-+-+-1-++++-~-+--+-+-++-++~~+--1--+-+-A.i.-1-+-1 
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( A"gu" 1980 629 



BSS63 J 

400 

ptot 
(mW) 

200 

0 

Cc 
(pFl1---+--+~1--·-+---+~1--~--+-~f---I 

101---+----+~+---+~t--t--~-~+--+--t 

:1.I=~==============--~+~---1-+-----1-+r---l--1 

o~~~~~~~~~~~~~~ 

0 10 -vc8 (vl 20 

Fig. 4 Typical values collector capacitance as a 
function of collector-base voltage. 
IE= le= O;Tj = 25 °C; f = 1 MHz. 
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Fig. 5 Power derating curve. 



High-voltage p-n-p transistors l_~_s_s_s_6_3~~~-
150 

-V 
(V) 

100 

50 

0 

I- -Vcso 

I- -VCEO 

I- -vrno 

0 

7Z82737 

1\ 
- - \\ 

j 

~ 
] 

~ 
100 200 

Fig. 6 Voltage derating curves. 
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z 
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Fig. 7 Typical values collector-base currents as a function of 
the junction temperature at a collector-base voltage of 90 V. 
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l BSS64 

HIGH VOLT AGE N-P-N TRANSISTORS 

Silicon planar epitaxial transistor in a microminiature plastic envelope intended for application in 
thick and thin-film circuits. This transistor is intended for high-voltage general purpose and switching 
applications. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (peak value) 

Total power dissipation up to Tamb = 25 °c 

Junction temperature 

D.C. current gain 
le= 10 mA; VcE = 1 V; Tj = 25 oc 

Transition frequency at f = 35 MHz 
lc=4mA;VcE= 10V 

Turn-off time 
le= 15 mA; Ison= -IBoff= 1 mA 

MECHANICAL DATA Dimensions in mm 

Fig. 1 SOT-23. 

0,150 
~.090 

//' 

, ____ 3,0 ___ ._, 

2,8 

-[Lfil-

-lo,951 

1,4 
1,2 

Lt:====::;::::l:::;:==:::::::::.1-· 

TOP VIEW 

R-types are available on request 

See also Soldering recommendations. 

2,5 
max 

j 

Vcso 

VcEO 

lcM 

Ptot 

Tj 

7 266908.9 

max. 120 v 
max. 80 v 
max. 250 mA 

max. 350 mW 

max. 175 °c 

> 20 
typ. 80 

> 60 MHz 

< 1 µs 

Marking code 

BSS64= U3 

3 

2~ 
BSS64R = U6 

3 

·~ 
2 

633 



_______ s_s_s_64 _____ J 
RATINGS 

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

Collector-base voltage (open emitter) see Fig. 2 
le= 100 µA VcBo 

Collector-emitter voltage (open base) see Fig. 2 
le= 4 mA 

Emitter-base voltage (open collector) see Fig. 2 
IE= 100µA 

Collector current 
(d.c. or averaged over any 20 ms period) 

Collector current (peak value) 

Base current (peak value) 

Total power dissipation up to Tamb = 25 °c ** 
Storage temperature 

Junction temperature 

THERMAL CHARACTERISTICS* 

Tj = Px ( Rth j-t + Rth t-s + Rth s-al + T amb 

Thermal resistance 

From junction to tab 

From tab to soldering points 

From soldering points to ambient ** 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off current 
IE= 0; VcB = 90 v 

'E = 0; VcB = 90 V; Tj = 150 °c 

Emitter cut-off current 
le= 0; VEB = 5 V 

Saturation voltages 
le= 4 mA; IB = 400 µA 

le= 50 mA; IB = 15 mA 

D.C. current gain 
le= 1mA;VcE=1 V 

le= 10 mA; VcE = 1 V 

lc=20mA;VcE=1 v 

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

VEBQ 

'c 
lcM 

IBM 

Ptot 

Tstg 

Tj 

Rthj-t 

Rth t-s 

Rth s-a 

'cBo 

'cBo 

IEBO 

VcEsat 
VBEsat 

VcEsat 

hFE 

hFE 

hFE 

max. 120 v 

max. 80 v 

max. 5 v 

max. 100 mA 

max. 250 mA 

max. 100 mA 

max. 350 mW 

-65 to + 175 oc 

max. 

< 

< 
typ. 
< 

< 
< 
< 

typ. 

> 
typ. 

typ. 

175 oc 

50 K/W 

280 K/W 

90 K/W 

100 nA 

50 µA 

0,5 nA 
200 nA 
I 
~O mV 

1 0 mV 

2po mV 

/, 
60 

20 
80 

55 

I 
' 



~~~~~H-ig-h--v-o-lm_g_e_N--P--N~tr-an-s-is-to-rs~~~~~~~~~~~~~--~~-~~-B-S-S~6-4~~~~~ 
Transition frequency at f = 35 MHz 

lc=4mA;VcE=10V 
> 
typ. 

Collector capacitance at f = 1 MHz 
IE=le=O;Vcs=10V typ. 

Turn-off switching time 
Icon= 15 mA; Ison= -lsoff = 1 mA < 

300 

fT 

(MHz) 

200 

100 

0 
1 

v I- v c B 0 +-<---<f--+-+-+--+--+-+-+-l--l~-+--l,-+-1--1--+-H 
( v ) ~l-+-+-+-+-+-+-+-+-11-+-+-+-+-+- +---+--1--.__.--l--+-I 

1001-+-+-+-l-4--+-+-1-+--+-+-+-+-+-~~+-l-4--+-+-l-H 
HVcEo+-l--l--+-+-+--+--!--l-+--l--1~11-1--1-+--l--l--+-H 

l--ll-+-+-+-+-+-+-+-+-11-+-+-+-+-i-~-+-+-+--1-+--1 

H V EB 0 +-1--1--+-+-+--+--1--1-.+-1--1--+--11>-+--+--1--1--H 
ot::::!::::t::t:::t::t±±:t::t::t±±:t::±::±::::b~IlLLLJ.._l.J 

0 100 Tamb (oC) 200 

Fig. 2 Voltage derating curves. 

~ _.... 
1..-1 ......., 

7 
~ 

~ 
_L , 

10 le (mA) 

60 MHz . 
100 MHz 

1 µs 

7Z77662 

Fig. 3 Typical values transition frequency. VcE = 10 V; f = 35 MHz; Tj = 25 oc. 
~~~~~~~~~~~~ 
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BSS64 J 
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Ptot 
(mW) 
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Fig. 4 Power derating curve. 
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amb 

- 1cso r--r--r--r--r--1---r--r--r--1--11--11--11--11--1e--1--11--11--11--1--1 

(nA) 
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Fig. 5 Typical values collector-base current as a function of 
the junction temperature at a collector-base voltage of -90 V. 



l BSS83 

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 

Source-drain voltage 

Drain-substrate voltage 

Source-substrate voltage 

Drain current (d.c.) 

Total power dissipation up to T amb = 25 °c 
Gate-source cut-off voltage 

Vos= VGs; Vss = O; 
lo= 1 µA 

Drain-source ON-resistance 
VGs= 10V;Vss=0; lo=0,1 mA 

Feed-back capacitance 
VGs = Vss = -15 V; 
Vos=10V;f=1MHz 

MECHANICAL DATA 

SOT-143 (see Fig. 1). 

See also Soldering recommendations. 

Vos max. 10 v 
Vso max. 10 v 
Vos max. 15 v 
Vss max. 15 v 
lo max. 50 mA 

Ptot max. 230 mW 

V(P)GS 
> 0,1 v 
< 2,0 v 

Ros( on) < 45 n 

Crss typ. 0,6 pF 
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BSS83 j 
Fig. 1 SOT-143. Dimensions in mm 

-:- 0,2@ A B 

10° 
max 
L__ 

RATINGS 

max 

TOP VIEW 

2,5 
max 

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

Drain-source voltage Vos 
Source-drain voltage Vso 
Drain-substrate voltage Vos 

Source-substrate voltage Vss 
Drain current (d.c.) lo 

Total power dissipation up to T amb = 25 °C* Ptot 
Storage temperature range Tstg 

Junction temperature Tj 

THERMAL RESISTANCE 

From junction to ambient in free air* Rth j-a 

CHARACTERISTICS 

Tamb = 25 °c unless otherwise specified 

Drain-source breakdown voltage 
VGs = Vss = -5 V; lo= 10 nA V(SR)DSX 

Source-drain breakdown voltage 
VGD = Vso = -5 V; lo= 10 nA V(SR)SDX 

Drain-substrate breakdown voltage 
Vos= O; lo= 10 nA; open source V(SR)DSO 

Source-substrate breakdown voltage 
Vos= O; lo= 10 nA; open drain V(SR)SSO 

Drain-source leakage current 
vGs = Vss = -2 V; v 0s = 6,6 v losotf 

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

Ap,111987 J 

Marking code: 

SSS83 = M74 

max. 10 v 

max. 10 v 

max. 15 v 

max. 15 v 

max. 50 mA 

max. 230 mW* 

-65to+150 oc 

max. 125 °c 

430 K/W* 

> 10 v 

> 10 v 

> 15 v 

> 15 v 

< 10 nA 



MOSFET N-channel enhancement switching transistor 

Source-drain leakage current 
vGo = v 80 = -2 v; Vso = 6,6 v 

Forward transconductance at f = 1 kHz 
Vos= 10 V; Vse = O; lo= 20 mA 

Gate-source cut-off voltage 
Vos= VGs;Vse = 0; lo= 1 µA 

Drain-source ON-resistance 
lo= 0,1 mA; 

VGs = 5 V; Vse = 0 

VGs = 10 V; Vse = 0 

VGs = 3,2 V; Vse = 6,8 V(see Fig. 4) 

Gate-substrate zener voltages 
Voe=Vse=O;-lc= 1oµA 

Voe= Vse = O; + IG = 10 µA 

Capacitances at f = 1 MHz 
vGs = v 8s = -15 v; Vos= 10 v 

Feed-back capacitance 

Input capacitance 

Output capacitance 

Switching times (see Fig. 2) 
Voo = 10 V; vi= 5 v 

Pulse generator: 
Ri 50 SJ 
tr < 0,5 ns 
tf < 1,0 ns 
tp 20 ns 
/j < 0,01 

Voo --cso=n=i----1--t 
0,11'F 

1--vo 

6300 

T.U.T. 

7Z87623 

90% 

INPUT 

- t,-

ton 

OUTPUT 

l 
lsooff < 

> 
gfs typ. 

V(P)GS 
> 
< 

Ros( on) < 
Ros( on) < 

Ros( on) 
typ. 
< 

Vz(1) > 
Vz(2) > 

Crss typ. 

Ciss typ. 

Coss typ. 

ton typ. 

to ff typ. 

90% 

10% 

toff 

Fig. 2 Switching times test circuit and input and output waveforms. 

BSS83 

10 nA -

10 mS 
15 mS 

0,1 v 
2,0 v 

10 n 
45 n 
80 n 

120 n 

12,5 v 

12,5 v 

0,6 pF 

1,5 pF 

1,0 pF 

1,0 ns 

5,0 ns 

7Z87628 
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____ s_ss_a_3 __ j 

[V i.--1- 3V 

2,5V 

o~~~~~~~~~~~ 

50 

lo 
(mAI 

40 

30 

20 

10 

0 

0 
0 

4 8 Vos (V) 12 

Fig. 3 Vss = O; typical values. 

7Z92668 

j_ 

i v 
L 

lL 

~ 
7-_,.,., 

2 4 

Fig. 5 Vos= 10 V; Vas= O; typical values. 

7Z92670 
1,2 I ·. 

lo 
(mA) 

f--+ VGS •---+--+--t--t--+--+--+-_, 
10V 5V 4V 3V 2V 

O,B t llti / 
7rr / .Y 

0.4 Vlf-vV 
fl v 

0 50 Voson (mV) 100 

Fig. 7 Vss = O; typical values. 

lo VGs= 10V 5V 4V 3,2V 

(mA) I L _L JL L 3V 

o.8 I lL J- 2J rf 
V~ L 

I/ ML 

o~ 
0 40 80 120 

Voson (mV) 

Fig. 4 Vss = 6,8 V; typical values. 

12 7Z92669 

f---+--+--+---1~~t-3""~1~-i----
lo 

(mA) ~Jill ~---t-
8 t---+---t--+--+t f/jj_ 

2 4 

Fig. 6 Vos= VGs =VT. 

Conditions for Figs 3, 4, 5, 6 and 7: 
Tj = 25 oc. 
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SILICON PLANAR EPITAXIAL TRANSISTORS 

BST15 
BST16 

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) 

Collector-emitter voltage (open base) 

Collector current (d.c.) 

Total power dissipation up to Tamb = 25 °c 

Junction temperature 

-Vcso max. 

--Vern max. 

-le max. 

Ptot max. 

Tj max. 

200 350 v 
200 300 v 

A 

1 w 
150 oc 

D.C. current gain 
-Vee= 10 V; -le= 50 mA 30 to 150 130 to 120 

Transition frequency 
-Vee= 10 V; -le= 10 mA 

MECHANICAL DATA 

Fig. 1 SOT-89. 

> 

Dimensions in mm 

I..._ 1,6_. 
1,4 

4,6~ 4,4 

l..._1,s-.. 
1,4 

-1 1 

J I._ 
0,44 
0,37 

0,8 
min ' 1 3 2 

-t 11 ... I l..._0,53 ·1 

~~~~~~ ' 040 . 
l~I 0,13@1 s@f-

1

' -~.~~l2xl ' , ' 

-fill-I I 
-@]]-

BOTTOM VIEW 

See also Soldering Recommendations 

2•6 4 25 2•4 3'75 i ' -i 
7269230.6 

15 MHz 

Marking: 

BST15= BT1 
BST16= BT2 

3 

'-© 
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BST15 
BST16 

RATINGS 

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

BST15 

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 Tamb = 25 OC* 

Junction temperature 

-Vcso 

-Vern 

-VEBQ 

-le 

-Is 

Ptot 

Tj 

max. 

max. 

max. 

max. 

max. 

max. 

max. 

200 

200 

4 

0,5 

150 

BST16 

350 v 
300 v 

6 v 
A 

A 

w 
oc 

Storage temperature Tstg -65 to 150 oc 

THERMAL RESISTANCE 

from junction to ambient* 

from junction to collector tab 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off current 
IE=0;-Vcs=175V 
IE=0;-Vcs=280V 

Is= 0;-VcE = 150 v 
IB = O;-VcE = 250 V 

Emitter cut-off current 
le= O; -VEB = 4 V 
le= O; -VEB = 6 V 

Collector-emitter breakdown voltage 
IB = 0; -le= 50 mA; L = 25 mH 

Collector-emitter saturation voltage 
-le= 50 mA;-IB = 5 mA 

D.C. current gain 

Rthj-mb 

Rth j-tab 

-lcso < 
-lcBO < 
-lcEO < 
-lcEO < 

-IEBQ < 
-IEBO < 

-V(BR)CEO > 

-VcEsat < 

125 

10 

BST15 

50 

20 

200 

2,5 

BST16 

K/W 

K/W 

µA 
µA 

µA 
50 µA 

- µA 
20 µA 

300 v 

2,0 v 

-VcE = 10 V; -le= 50 mA 30 to 150 30 to 120 

Transition frequency at f = 30 MHz 
-le= 10 mA; -VcE = 10 V 

Collector capacitance at f = 1 MHz 
IE= le= O; -VcB = 10 v 

> 

< 

* Mounted on an area of 2,5 cm2 of a ceramic substrate; thickness 0,7 mm. 

642 Ootobe•1985~ 
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Silicon planar epitaxial transistors 

Ptot 
(W) 

0,5 

0 
0 

7288683 

~ 
JS: 
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~ 
~ 
~ 

100 200 

Fig. 2 Power derating curve. 

BST15 
BST16 
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BST39 
BST40 

SILICON PLANAR EPITAXIAL TRANSISTORS 

N-P-N transistors in miniature plastic envelopes intended for use in amplifier and switching applications. 
Complementary p-n-p types are BST15/16. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (d.c.) 

Total power dissipation up to T amb = 25 °c 

Junction temperature 

D.C. current gain 
VcE = 10 V; le= 20 mA 

Transition frequency at f = 5 MHz 
VcE = 10 V; le= 10 mA 

Vcso 

Vern 
'c 
Ptot 

Tj 

max. 

max. 

max. 

max. 

max. 

min. 

min. 

MECHANICAL DATA Dimensions in mm 

Fig. 1 SOT-89. 

I- 1,6 _. 
1,4 1-t~-.~~ 1,4~ 

r------1 -I I 
2•6 4 25 

JI._ 
0,44 
0,37 

0,8 
min 

See also Soldering Recommendations. 

BOTTOM VIEW 

2•4 3'75 ! ' 
2 - j 

7Z69230.6 

BST39 

400 

350 

BST40 

300 v 
250 v 

A 

w 
150 oc 

40 

70 MHz 

Marking 
BST39 = AT1 
BST40 = AT2 

3 

·-«,) 
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BST39 J BST40 

RATINGS 

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

- BST39 BST40 

Collector-base voltage (open emitter) VcBo max. 400 300 v 
Collector-emitter voltage (open base) Vern max. 350 250 v 
Emitter-base voltage (open collector) Vrno max. 5 v 
Collector current (d.c.) 'c max. A 

Base current IB max. 0,5 A 

Total power dissipation up to T amb = 25 °c* Ptot max. w 
Junction temperature Tj max. 150 oc 

Storage temperature Tstg -65 to 150 oc 

THERMAL RESISTANCE 

from junction to ambient* Rthj-a 125 K/W 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off current 
IB=O;VcE=300V 'cBo .;;;; 20 nA 

Emitter cut-off current 
le= 0; VEB = 5 V IEBO .;;;; 10 µ.A 

Collector-emitter saturation voltage 
le= 50 mA; IB = 4 mA VcEsat .;;;; 0,5 v 

Base-emitter saturation voltage 
le= 50 mA; IB = 4 mA VBEsat .;;;; 1,3 v 

D.C. current gain 
VcE = 10 V; le= 20 mA hFE .;;;; 40 

Collector capacitance at f = 1 MHz 
IE= ie = 0; VcB = 10 v Cc .;;;; 2 pF 

Emitter capacitance at f = 1 MHz 
le= le= O; VEB = 5 v Ce .;;;; 20 pF 

Transition frequency at f = 5 MHz 
VcE=10V;lc=10mA fT ;;. 70 MHz 

* Mounted on an area of 2,5 cm 2 of a ceramic substrate; thickness 0,7 mm. 
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Silicon planar epitaxial transistors 
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0 
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Fig. 2 Power derating curve. 
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BST50 
BST51 
BST52 

N-P-N SILICON PLANAR DARLINGTON TRANSISTORS 

Silicon n-p-n planar Darlington transistors for industrial switching applications, e.g. print hammer, 
solenoid, relay and lamp driving. Encapsulated in a microminiature SOT-89 envelope. 

P-N-P complements are BST60, 61, 62 respectively. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage 

Collector current 

Total power dissipation 
up to T amb = 25 oc 

D.C. current gain 
le= 500mA;VcE=10 V 

Collector-emitter saturation voltage 
le= 500 mA; Is= 0,5 mA 

Turn-off time 
le= 500 mA; Ison= -lsoff = 0,5 mA 

MECHANICAL DATA 

Fig. 1 SOT-89. 

Vcao 
VcER 

le 

VcEsat 

Dimensions in mm 

BST50 BST51 

max. 60 80 

max. 45 60 

max. 0,5 0,5 

max. 

> 2000 

< 1,3 

typ. 1500 

BST52 

90 v 
80 v 

0,5 A 

w 

v 

ns 

Mark 

I,._ 1,6_., 
1,4 

4,6~ 4,4 

I,._ 1,a __ 
1,4 

-t l 

BST50 = AS1 
BST51 = AS2 
BST52 = AS3 

3 

·~ 

... I I.._ 
0,44 
0,37 

0,8 
min 

See also Soldering recommendations. 

BOTTOM VIEW 

2•6 4 25 2•4 3'75 i . -j 
7269230.6 
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650 

BSTSO 
BST51 
BST52 

RATINGS 

: - - -, - - -. - - -, c 

I 
' L_____ _J 

7Z64481.1 e 

Fig. 2 Circuit diagram. 

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

BSTSO 

Collector-base voltage (open emitter) Vcso max. 60 

Collector-emitter voltage* VcER max. 45 

Emitter-base voltage (open collector) vEBO max. 

Collector current (d.c.) lc max. 

Collector current (peak) ICM max. 

Base current (d.c.) Is max. 

Total power dissipation• 
up to T amb = 25 oc Ptot max. 

Storage temperature Tstg 
Junction temperature** Tj max. 

THERMAL RESISTANCE"* 

From junction to ambient• Rth j-a 
From junction to tab Rth j-tab 

BST51 BST52 

80 90 v 

60 80 v 

5 v 

0,5 A 

1,5 A 

0,1 A 

w 
-65to + 150 oc 

150 oc 

125 K/W 
10 K/W 

* External RsE 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. 
• Device mounted on a ceramic substrate; area = 2,5 cm2 , thickness= 0,7 mm. 
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N-P-N silicon planar Darlington transistors 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off current 
VBE = 0; VeE = VeERmax 

Emitter cut-off current 
le= O; VEB = 4 V 

D.e. current gain* 
le= 150 mA; VcE = 10 V 

le= 500 mA;VeE = 10 V 

Collector-emitter saturation voltage 
le= 500 mA; IB = 0,5 mA 

le= 500 mA; IB = 0,5 mA;Tj = 150 oe 

Base-emitter saturation voltage 
le= 500 mA; IB = 0,5 mA 

Switching times (see also Fig. 3 and Fig. 4) 
le= 500 mA; Ison= -IBoff = 0,5 mA 

Turn-on time 

Turn-off time 

-2,2 v 

9k1l 

6µs 

1-1 
36k1l 1 µF 

o-j1-1~:-=J--..._H +3Bn 
son 

Icon :SOOmA 

Ison= -!Bolf= O,SmA 

'""' r:------
~-1100°io0/o 

OUTPUT 

I t 

I 
I 
I 
I 
I 
I 
I 
I 

toff 

ICES < 10 µA 

IEBO < 10 µA 

hf E > 1000 

hFE > 2000 

VeEsat < 1,3 v 
VeEsat < 1,3 v 

VBEsat < 1,9 v 

ton typ. 400 ns 

to ff typ. 1500 ns 

+1DV 

Fig. 3 Switching 
nno''" times test circuit. 

90°/o 

+---1--'i 10°/o i 
I td t, 1--- __ t_s_.,.,~ 

Fig.fl,,~)l)l~tching 
times, waveform. 

* Measured under pulsed conditions. 
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652 

BST50 
BST51 
BST52 

7Z72903 
10 7 -....:-.--.--.--.--.....-.--.--.--.--.....-....-.--.--.-~~~~~~~~~~~~~~~--, 

max. external RsE vs Tj for thermal stability 

r·-·-·-·•c 

RsE ~ 
(D) ,_.__.__-+-<--+--+-+~-f'l-+--+-i-+--+-+-+---t--+-t-i 

1---41--f-+-+--+--+--+-+-~i'-~~-+--+-+----i-i--+-+-~ 
1' 
~ 

106 1--1--1--<1----<--<--<--+-+-+---+--1--1--4--~l--3'IS~~1----<--4--+--..-,--.--.--.--.--.---.--,---.-~ 

m-r J.: 
RsE~ ~ ~ ! 

L._._.~.J 
e 

~ 
105~~~~~~~~~~~~~~~~~~~~~i'-~~ 

0 50 100 150 

Fig. 5 Maximum values external RBE as a function of junction temperature. 

7Z67585.3 

typ 

10 102 Ic (mA) 

Fig. 6 Tj = 25 oc. Fig. 7. 
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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 

Collector-base voltage (open emitter) 

Collector-emitter voltage 

Collector current 

Total power dissipation 
up to T amb = 25 °c 

D.C. current gain 
-le= 500 mA; -VcE = 10 V 

Collector-emitter saturation voltage 
-le= 0,5 A; -Is= 0,5 mA 

Turn-off time 

-Vcso 

-Vern 
-le 

-VcEsat 

-le= 500 mA; -·Ison= lsoff = 0,5 mA 

MECHANICAL DATA 

Fig. 1 SOT-89. 

I._ 1,6_._ 
1,4 

0,8 
min 

Dimensions in mm 

' 1 3 

J I ... 
0,44 
0,37 

+--, , --.I 1 ...... o,s3 .
1 ~~~~~~ ' 040 

1410,13@1 s@-
1

' --8·,~~(2xl ' , 

-~-1 I 
-illlJ---1 
BOTTOM VIEW 

See also Soldering recommendations. 

BST60 

max. 60 

max. 45 

max. 0,5 

max. 

> 

< 

typ. 

"/Z69230.6 

BST61 

80 

60 

0,5 

2000 

1,3 

1500 

SST62 

90 v 
80 v 

0,5 A 

w 

v 

ns 

Mark 

SST60 = BS1 
SST61 = BS2 
SST62 = SS3 

3 

'-«? 
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BST60 
BST61 
BST62 

RATINGS 

r--------, 
' c 

L_____ _J 
nnso" e 

Fig. 2 Circuit diagram. 

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

BST60 

Collector-base voltage (open emitter) -VcBo max. 60 

Collector-emitter voltage* -Vern max. 45 

Emitter-base voltage (open collector) -Vrno max. 

Collector current (d.c.) -le max. 

Collector current (peak) -lcM max. 

Base current (d.c.) -IB max. 

Total power dissipation.A. 
up to T amb = 25 oc Ptot max. 

Storage temperature Tstg 
Junction temperature** Tj max. 

THERMAL RESISTANCE** 

From junction to ambient.A. Rthj-a 
From junction to tab Rth j-tab 

BST61 BST62 

80 90 v 
60 80 v 

5 v 
0,5 A 

1,5 A 

0,1 A 

w 
-65 to+ 150 oc 

150 oc 

125 K/W 

10 K/W 

* •• External RBE not to exceed value shown in Fig. 5. 
'*~ • a'ase~ .on n1aximum average junction temperature in line with common industrial practice. The 
· '" "i;{~'uhing higher junction temperature of the output transistor part is taken into account. 
A Device mounted on a ceramic substrate area 2,5 cm2 , thickness= 0,7 mm. 
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P-N..P silicon planar Darlington transistors 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off current 
Vse = O; -Vee= -VceRmax 

Emitter cut-off current 
le= o; ve8 = 4 v 

D.C. current gain* 
-le= 150 mA;-Vce = 10 V 

-le= 500 mA;-Vce = 10 V 

Collector-emitter saturation voltage 
-le= 500 mA; -Is= 0,5 mA 

-le = 500 mA; -18 = 0,5 mA; Ti = 150 oc 

Base-emitter saturation voltage 
-le= 500 mA; -Is= 0,5 mA 

Switching times (see also Fig. 3 and Fig. 4) 
-le= 500 mA;-lson = -lsoff = 0,5 mA 

Turn-on time 

Turn-off time 

-381J 
--lsµs 1-

-Icon= 500 mA 

- 1eon = 'eotf = 0,5 mA 

OUTPUT 

td t, 

* Measured under pulsed conditions. 

-Ices 

-leso 

hf E 

hFE 

-Vcesat 

-Vcesat 

-Vsesat 

ton 

to ff 

+2,2V -10V 

9kil 

T.U.T. r·-·-·-·- -·-·1 . . 
! 
I 
i 
i 
i 

I j 
L----·-·- -·-·J 

7Z72905 

-t 
90% 

90% 

~ 

- ~ --

BST60 
BST61 
BST62 '!: 

j 
------------1! 

,,l 

< 10 µA 

< 10 µA 

> 1000 

> 2000 

< 1,3 v 
< 1,3 v 

< 1,9 v 

typ. 400 ns 

typ. 1500 ns 

Fig. 3 Switching 
times test circuit. 

Fig. 4 Switching 
times waveform. 
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BST60 
BST61 
BST62 

7272979 
107 r"!.~-.--.---.--.-.......-.......-.....--.-.....-...-...-..-..--..------------------------------~ 

max. external RBE vs Ti for thermal stability 

~ 
105 ......... _._--'--'--'--'--'--'--'---'--'--'---'--'--'--'---'--'--'---'--'--'--'---'--'--'---'--~~~t-......_.;:ii 

0 50 100 150 

Fig. 5 Maximum values external RsE as a function of junction temperature. 

7Z67585.3P 

71 

-I y 
v v 

102v 
10- 2 10-1 

lc{A) 

Fig. 6 Tj = 25 oc. 

l03i=:==i:::::i::::i::r::o:r:n::==:r:::r::~7z~7S205sI1riA 

1---1--+-1--+-H-++1 -V CE = 5 V t=1 
hfe f = 35 MHz H 

,,___.__.,__,_._1-1-1-_,_, T = 2 5 °C H 
J 

typ 

1._ __ .___._......._ .......... ......_ __ _.__._....._.._._. ........... 

10 102 

Fig. 7. 

le (mAJ 
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l BSTBO j 
----'f 

N-CHANNEL VERTICAL D-MOS TRANSISTOR 

N-channel enhancement mode vertical D-MOS transistor in SOT-89 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 

• Very low Rosan 
• Direct interface to C-MOS, TTL, etc. 
• High-speed switching 
• No second breakdown 

QUICK REFERENCE DATA 

Drain-source voltage 

Gate-source voltage (open drain) 

Drain current (d.c.) 

Total power dissipation up to T amb = 25 °c 
Drain-source ON-resistance 

lo=500mA;VGs= 10V 

Transfer admittance 
lo=500mA;Vos= 15V;f= 1 kHz 

MECHANICAL DATA 

Fig. 1 SOT-89. 

I- 1,6 --1,4 

0,8 
min 

Vos max. 80 v 
VGso max. 20 v 
lo max. 0,5 A 

Ptot max. 1 w 

Roson 
typ. 2,0 n 
< 4,o n 

iYfsl typ. 300 ms 

Dimensions in mm 

'_~:~-.~~ 1,4 t-+-+ 
...-----. -1 I 

2•6 4 25 2•4 3'75 i , 
2 - j 

' 1 3 

Marking: KM _J I._ +-11 --1 l._0,53 ·1 ~~~~~~ ' 040 
j$j 0,13@j s@r--.

1

· ._~,~~(2x) ' , 0,44 
0,37 

7Z69230.6 

-[1ID-' I 
-~-
BOTTOM VIEW 
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BSTBO j 
RATINGS 

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

Drain-source voltage Vos 

Gate-source voltage (open drain) VGSO 

Drain current (d.c.) lo 

Drain current (peak) 

Total power dissipation up to T amb = 25 °C* 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

From junction to ambient* 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Drain-source breakdown voltage 
lo=100µA;VGs=O 

Drain-source leakage current 
VOS = 60 V; V GS= 0 

Gate-source leakage current 
V GS = 20 V; VOS = 0 

Gate threshold voltage 
lo= 1 mA;Vos=VGS 

Drain-source ON-resistance 
lo=500mA;VGs= 10V 

Transfer admittance at f = 1 kHz 
lo= 500 mA; Vos= 15 V 

Input capacitance at f = 1 MHz 
Vos= 10 V; VGs = 0 

Output capacitance at f = 1 MHz 
Vos= 10 V; VGs = 0 

Feedback capacitance at f = 1 MHz 
Vos= 10V;VGs=O 

Switching times (see Figs 2 and 3) 
lo= 500 mA; Vos= 50 V; VGS = 0 to 10 V 

Rth j-a 

V(BR)DS 

loss 

IGSS 

VGS(th) 

Rosan 

IYtsl 

Cis 

Cos 

Crs 

ton 
to ff 

max. 

max. 

max. 

max. 

max. 

80 v 
20 v 

0,5 A 

1,0 A 

1 w 
-65 to + 150 °c 
max. 150 °c 

125 K/W 

> 80 v 

< 10 µA 

< 100 nA 

> 1,5 v 
< 3,5 v 

typ. 2,0 n 
< 4,0 n 

typ. 300 mS 

typ. 45 pF 

typ. 30 pF 

typ. 8 pF 

< 10 ns 
< 15 ns 

* Transistors mounted on a substrate with surface area of 2,5 cm2 and thickness of 0, 7 mm. 
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N-channel vertical D-MOS transistor l-~~ss_r_a_o~~~-
90% 

INPUT 

90% 

7 ZB8773 

7Z88775 

Fig. 2 Switching times test circuit. Fig. 3 Input and output waveforms. 
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l BST82 

N-CHANNEL VERTICAL 0-MOS TRANSISTOR 

N-channel enhancement mode vertical D-MOS transistor in SOT-23 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 

QUICK REFERENCE DATA 

Drain-source voltage Vos 
Drain-source voltage (non-repetitive peak; tp < 2 ms) 

Gate-source voltage (open drain) 
Vos(SM) 

VGso 
Drain current (d.c.) 

Total power dissipation up to T amb = 25 °c 
Drain-source ON-resistance 

lo= 150mA;VGs=5V 

Transfer admittance 
lo= 175 mA; Vos= 5 V; f = 1 kHz 

MECHANICAL DATA 

Fig. 1 SOT-23. 

3 
d 

,.~] 
s 
2 

Marking: 02 

0,150 
~.090 

!/' 

lo 

Ptot 

Roson 

IYfsl 

, ____ 3,0 ___ .. , 

2,8 

--[fil-

-I0,951 

1,4 
1,2 

IC::===::;=+:;=====~--· 

max. 80 v 
max. 100 v 
max. 20 v 
max. 175 mA 

max. 300 mW 

typ. 7 Q 

< 10 Q 

typ. 150 mS 

Dimensions in mm 

2,5 
max 

l 

.;. 0,2@ A B 

o,40 _~.1-I l--i•lo.1 ®I A I B I 7Z96885 

max 

TOP VIEW 

-
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BST82 J 
RATINGS 

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

Drain-source voltage Vos 

Drain-source voltage (non-repetitive peak; tp,,;;;; 2 ms) Vos(SM) 

Gate-source voltage (open drainr VGSO 

Drain surrent (d.c.) lo 

Drain current (peak) 

Total power dissipation up to T amb = 25 °C* 

Storage temperature range 

Junction temperature 

THERMAL RESISTANCE 

From junction to ambient* 

CHARACTERISTICS 

Tj = 25 oc unless otherwis~ specified 

Drain-source breakdown voltage 
lo= 100µA;VGs=O 

Drain-source leakage current 
Vos= 60 V; VGs = 0 

Gate-source leakage current 
VGs=20V;Vos=O 

Gate-source cut-off voltage 
lo= 1 mA; Vos= VGS 

Drain-source ON-resistance 
Io = 150 mA; V GS = 5 V 

Transfer admittance at f = 1 kHz 
lo= 175 mA; Vos= 5 V 

Input capacitance at f = 1 MHz 
Vos= 10 V; VGs = 0 

Output capacitance at f = 1· MHz 
Vos= 10 V; VGs = 0 

Feedback capacitance at f = 1 MHz 
VOS = 10 V; V GS = 0 

Switching times (see Figs 2 and 3) 
lo= 175 mA; Vos= 50 V; VGS = 0 to 10 V 

Rth j-a 

V(BR)DS 

loss 

IGss 

V(P)GS 

Roson 

IYfsl 

Cis 

Cos 

Crs 

ton 

to ff 

* Transistors mounted on a ceramic substrate ·of 7 mm x 5 mm x 0,7 mm. 
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max. 80 v 
max. 100 v 
max. 20 v 
max. 175 mA 

max. 600 mA 

max. 300 mW 

-65 to + 150 oc 

max. 150 oc 

430 K/W 

> 80 v 

< 1,0 µA 

< 100 nA 

> 1,5 v 
< 3,5 v 
typ. 7 n 
< 10 n 

typ. 150 ms 

typ. 15 pF 

typ. 13 pF 

typ. 3 pF 

typ. 4 ns 
< 10 ns 
typ, 4 ns 
< 10 ns 



N-channel vertical D-MOS transistor l ___ s_s_Ta_2 __ _ 

Vo= 50V 

90% 

INPUT 

90% 

OUTPUT 

7ZB8773 

7Z88775 

Fig. 2 Switching times test circuit. Fig. 3 Input and output waveforms. 
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l BST84 

N-CHANNEL VERTICAL 0-MOS TRANSISTOR 

N-channel vertical D-MOS transistor in SOT-89 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 

Gate-source voltage (open drain) 

Drain current (d.c.) 

Total power dissipation up to Tamb = 25 oc 

Drain-source ON-resistance 
ID = 250 mA; V GS = 10 V 

Transfer admittance 
lo= 250 mA; Vos= 15 V; f = 1 kHz 

MECHANICAL DATA 

Fig. 1 SOT-89. 

3 
d 

,,~J 
Marking: KN 

1 
... 1.s_. 

1,4 

... I I ... 
0,44 
0,37 

Vos 

VGso 

lo 

Ptot 

RoSon 

IYtsl 

4,6 
4,4 

1,4 
r_ 1,a ..... 

BOTTOM VIEW 

max. 200 v 
max. 20 v 
max. 250 mA 

max. 1W 

typ. 6f2 
< 12 n 

typ. 250 ms 

Dimensions in mm 

B 

4,25 

T 
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BST84 J 
RATINGS 

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

Drain-source voltage Vos 

Gate-source voltage (open drain) VGSO 

Drain current (d.c.) 

Drain current (peak) 

Total power dissipation up to T amb = 25 °C* 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

From junction to ambient 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified 

Drain-source breakdown voltage 
lo= 100µA;VGs=O 

Drain-source leakage current 
Vos= 160 V; VGs = 0 

Gate-source leakage current 
VGs=20V;Vos=O 

Gate threshold voltage 
lo= 1 mA; Vos= VGs 

Drain-source ON-resistance 
lo= 250 mA; VGS = 10 V 

Transfer admittance at f = 1 kHz 
ID = 250 mA; VOS = 15 V 

Input capacitance at f = 1 MHz 
Vos= 10V;VGs=O 

Output capacitance at f = 1 MHz 
Vos= 10 V; VGs = 0 

Feedback capacitance at f = 1 MHz 
Vos=10V;VGs=O 

Switching times (see Figs 2 and 3) 
ID= 250 mA; Vos= 50 V; VGs = 0 to 10 V 

lo 

loM 

Ptot 

Tstg 

Tj 

Rth j-a 

V(BR)DS 

loss 

IGss 

VGS(th) 

Roson 

IYtsl 

Cis 

Cos 

Crs 

ton 

to ff 

max. 

max. 

max. 

max. 

max. 

200 v 
20 v 

250 mA 

800 mA 

1 w 
-65 to + 150 oC 

max. 150 oc 

125 K/W 

> 200 v 

< 10 µA 

< 100 nA 

> 0,8 v 
< 2,8 v 

typ. 6S1 
< 12 n 

typ. 250 ms 

typ, 70 pF 

typ. 20 pF 

typ. 5 pF 

typ. 4 ns 
< 10 ns 
typ. 15 ns 
< 25 ns 

* Transistor mounted on a ceramic substrate with area of 2,5 cm 2 and thickness of 0,7 mm. 
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N-channel vertical D-MOS transistor l BST84 

-
90% 

INPUT 

10% 

90% 

-----... ton .,..__ 

7Z88775 

Fig. 2 Switching times test circuit. Fig. 3 Input and output waveforms. 
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l BST86 

N-CHANNEL VERTICAL 0-MOS TRANSISTOR 

N-channel enhancement mode vertical 0-MOS transistor in SOT-89 envelope and designed for use as 
Surface Mounted Device (SMD) in thin and thick-film circuits for application with relay, high-speed 
and line-transformer drivers. 

Features 

• Direct interface to C-MOS, TTL, etc. 
• High-speed switching 
• No second breakdown 

QUICK REFERENCE DATA 

Drain-source voltage 

Drain-source voltage (non-repetitive peak; tp.;;;: 2 ms) 

Gate-source voltage (open drain) 

Drain current (d.c.) 

Total power dissipation up to T amb = 25 °c 
Drain-source ON-resistance 

lo=15mA;VGs=3V 

Transfer admittance 
lo=300mA;Vos= 15V;f= 1 kHz 

MECHANICAL DATA 

Fig. 1 SOT-89. 

Marking: KO 

3 
d I

_ 1,6_. 
1,4 

0,8 
min 

Vos max. 180 v 
Vos(SM) max. 200 v 
VGso max. 20 v 
lo max. 300 mA 

Ptot max. 1W 

Rosan 
typ. 7 n 
< 10 n 

IYtsl typ. 250 ms 

Dimensions in mm 

1-t~-.~~ 1,4 t-+---+ 
r----1 -I / 

2•6 4 25 2•4 3'75 ! ' 
2 - J 

' 1 3 

_J I._ t-11 ... I 1 .. o,53 .
1 ....-~~="""""'~=-""' ' 040 

l~lo.13@!s@f- 1'.-8:~g(2xl' , 0,44 
0,37 

7Z69230.6 

-[Lfil-1 I 
-@;Q]-

BOTTOM VIEW 
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BST86 J 
RATINGS 

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

Drain-source voltage Vos 

Drain-source voltage (non-repetitive peak; tp..; 2 ms} Vos(SM) 

Gate-source voltage (open drain} VGsO 

Drain current (d.c.) lo 

Drain current (peak) 

Total power dissipation up to T amb = 25 °C* 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

From junction to ambient* 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Drain-source breakdown voltage 
lo= lOOµA;VGs=O 

Drain-source leakage current 
VOS = 120 V; V GS = 0 

Gate-source leakage current 
VGs=20V;Vos=O 

Gate threshold voltage 
10 = 100 µA; Vos= vGs 

Drain-source ON-resistance 
ID = 15 mA; V GS = 3 V 

lo=300mA;VGs= lOV 

Transfer admittance at f = 1 kHz 
lo=300mA;V0s= 15V 

Input capacitance at f = 1 MHz 
Vos= lOV;VGs=O 

Output capacitance at f = 1 MHz 
Vos= lOV;VGs=O 

Feedback capacitance at f = 1 MHz 
Vos= 10 V; VGs = 0 

Switching times (see Figs 2 and 3) 
lo= 300 mA; Vos= 50 V; VGs = 0 to 10 V 

Rth j-a 

V(BR)DS 

loss 

IGSS 

VGS(th) 

Roson 

Roson 

IYfsl 

Cis 

Cos 

Crs 

ton 
to ff 

max. 180 v 

max. 200 v 

max. 20 v 

max. 300 mA 

max. 800 mA 

max. lW 

-65 to + 150 oc 

max. 150 oc 

125 K/W 

> 180 v 

< 10 µA 

< 100 nA 

> 0,7 v 
< 2,7 v 

typ. 1 n 
< 10 n 
typ. an 

typ. 250 ms 

typ. 50 pF 

typ. 20 pF 

typ. 6 pF 

< 10 ns 
< 15 ns 

* Transistors mounted on a ceramic substrate with area of 2,5 cm 2 and thickness of 0,7 mm. 
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N-channel vertical D-MOS transistor l ___ s_s_r_a_e __ _ 

Vo= 50V 
90% 

90% 

7Z88773 ___., tan .,..._ 

7Z88775 

Fig. 2 Switching times test circuit. Fig. 3 Input and output waveforms. 
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DEVELOPMENT DATA 
This data sheet contains advance information and 

specifications are subject to change without notice. l ___ s_s_T_12_0 __ _ 

P-CHANNEL VERTICAL D-MOS TRANSISTOR 

P-channel vertical D-MOS transistor in SOT-89 envelope and intended for use in relay, high-speed and 
line-transformer drivers, using SMD technology. 

Features 

• Very low Rosan 
• Direct interface to C-MOS 
• High-speed switching 
• No second breakdown 

QUICK REFERENCE DATA 

Drain-source voltage 

Gate-source voltage (open drain) 

Drain current (d.c.) 

Total power dissipation up to T amb = 25 °c 
Drain-source ON-resistance 

-lo= 200 mA; -VGs = 10 V 

Transfer admittance 
-lo= 200 mA;-Vos = 15 V; f = 1 kHz 

MECHANICAL DATA 

Fig. 1 SOT-89. 

3 

2 ~-~ 
4-~ 

Marking: LM 

I- 1,6 _. 
1,4 

J I._ 
0,44 
0,37 

0,8 
min 

-Vos max. 60 v 
-VGso max. 20 v 
-lo max. 0,3 A 

Ptot max. 1W 

Rosan 
typ. 4,5 n 
max. 6 n 

iYfsl typ. 200 ms 

Dimensions in mm 

4,6~ 4,4 

I._ 1,8_._ 
1,4 

-! l 

BOTTOM VIEW 

2•6 4 25 2•4 3'75 
~ ' -j 

7269230.6 

673 



BST120 J 
RATINGS 

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

Drain-source voltage -Vos max. 60 v 

Gate-source volti.Jge (open drain) -VGso max. 20 v 

Drain current (d.c.) -lo max. 0,3 A 

Drain current (peak) -loM max. 0,8 A 

Total power dissipation up to Tamb = 25 °c* Ptot max. 1 w 
Storage temperature Tstg -65 to+ 150 oc 

Junction temperature Tj max. 150 °c 

THERMAL RESISTANCE 

From junction to ambient* Rth j-a 125 K/W 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Drain-source breakdown voltage 
-lo= 100 µA; -VGs = 0 -V(BR)DS > 60 v 

Drain-source leakage current 
-Vos=45V;VGs=O -loss < 10 µA 

Gate-source leakage current 
-VGs=20V;Vos=O -IGSS < 100 nA 

Gate threshold voltage > 1,5 v 
-lo= 1 rnA; Vos= VGs -VGS(th) < 3,5 v 

Drain-source ON-resistance 
typ. 4,5 n 

-lo= 200 mA; -VGs = 10 V Roson < 6n 

Transfer admittance at f = 1 kHz 
-lo= 200 mA; --Vos= 15 V IYtsl typ. 200 mS 

Input capacitance at f = 1 MHz 
-Vos= 10 V; VGs = 0 Cis typ. 55 pF 

Output capacitance at f = 1 MHz 
-Vos= 10 V; VGs = 0 Cos typ. 30 pF 

Feedback capacitance at f ~= 1 MHz 
-Vos== 10 V; VGs = 0 Crs typ. 8 pF 

Switching times (see Figs 2 and 3) 
ton typ. 4 ns 

-lo= 200 mA; -Vos= 50 V; -VGs = 0 to 10 V 
to ff typ. 20 ns 

* Transistor mounted on a ceramic substrate: area= 2,5 cm 2 and thickness= 0, 7 mm. 

674 
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Fig. 2 Switching time test circuit. 
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DEVELOPMENT DATA 
Th is data sheet contains advance information and 

specifications are subject to change without notice. l BST122 

--

P-CHANNEL VERTICAL D-MOS TRANSISTOR 

P-channel vertical D-MOS transistor in SOT-89 envelope and intended for use in relay, high-speed and 
line-transformer drivers, using SMD-technology. 

Features 

• Very low Roson 
• Direct interface to C-MOS, TTL 
• High-speed switching 
• No second breakdown 

QUICK REFERENCE DATA 

Drain-source voltage 

Gate-source voltage (open drain) 

Drain current (d.c.) 

Total power dissipation up to Tamb = 25 oc 

Drain-source ON-resistance 
-lo= 200 mA; -VGS = 10 V 

Transfer admittance 
-lo= 200 mA; -Vos= 15 V; f = 1 kHz 

MECHANICAL DATA 

Fig. 1 SOT-89. 

Marking: LN 

I
-- 1,6 --1,4 

O,B 
min 

-Vos max. 50 v 
-VG so max. 20 v 
-10 max. 0,25 A 

Ptot max. lW 

Rosan 
typ. 7,5 n 
max. 10 n 

IYtsl typ. 125 mS 

Dimensions in mm 

l ..... t~--~~ 1,4 t---+---+ 
.--------. -1 l 

2•6 4 25 
2'4 3'75 
~ , 

2 - j 
' 1 3 

JI ..... t-11 _.I 1 ..... 0,53 .
1 ~~~~~~ ' 040 

1~10,13@f B@ ~ 
1 

. ....._g~~~(2xl ' , 0,44 
0,37 

7Z69230.6 

..... [L§J_.I I 
--[l;Q]-

BOTTOM VIEW 
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BST122 J 
RATINGS 

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

Drain-source voltage -Vos max. 50 v 

Gate-source voltage (open drain) -VG so max. 20 v 

Drain current (d.c.) -lo max. 0,25 A 

Drain current (peak) -loM max. 0,5 A 

Total power dissipation up to Tamb = 25 °c Ptot max. 1W 

Storage temperature Tstg -65 to + 150 oc 

Junction temperature T J max. 150 oc 

THERMAL RESISTANCE 

From junction to ambient* Rth j-a 125 K/W 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Drain-source breakdown voltage 
-lo= 100 µA; -VGs = 0 -V(BR)DS > 50 v 

Drain-source leakage current 
-Vos= 1 V;VGs=O -loss < 10 µA 

Gate-source leakage current 
-VGs = 20 V; Vos= 0 -IGSS < 100 nA 

Gate threshold voltage > 1,5 v 
-lo= 1 mA; Vos= VGs -VGS(th) < 3,5 v 

Drain-source ON-resistance 
typ. 7,5 n 

-lo= 200 mA; -VGS = 10 V Rosan < 10 n 
Transfer admittance at f = 1 kHz 

-lo= 200 mA;-Vos = 15 V IYtsl typ. 125 mS 

Input capacitance at f = 1 MHz - -Vos=10V;VGs=O Cis typ. 30 pF 

Output capacitance at f = 1 MHz - -v'0 s = 10 v; vGs = o Cos typ. 20 pF 

Feedback capacitance at f = 1 MHz - -Vos=10V;VGs=O Crs typ. 5 pF 

Switching times (see Figs 2 and 3) 
ton typ. 4 ns - -lo= 200 mA;-Vos = 40V; -VGS = 0 to 10 V 
to ff typ. 10 ns 

* Transistor mounted on a ceramic substrate: area= 2,5 cm 2 ; thickness= 0,7 mm. 
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l BSV52 

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-ba:;e voltage (open emitter) 

Collector-emitter voltage (VsE = 0) 

Collector-emitter voltage (open pase) 

Collector current (peak value) 

Total power dissipation up to T amb = 65 °e 

Junction temperature 

D.e. current gain 
le= 10 mA; VcE = 1 v 
le= 50 mA; VeE = 1 V 

Transition frequency at f = 100 MHz 
·le= 10 mA; VeE = 10 v 

Storage time 
le= Is =-lsM = 10mA 

Vcso max. 

VeES max. 

VeEO max. 

leM max. 

Ptot max. 

Tj max. 

20 v 
20 v 
12 v 

200 mA 

250 mW 

175 oe 

40 to 120 
> 25 

> 400 MHz 
typ. 500 MHz 

< 13 ns 

MECHANICAL DATA 

Fig. 1 SOT-23. 

Dimensions in mm Marking code 

8SV52 = 82 

3 

10° 
max 
i_ 

0,150 
'2,090 

//' 

·---- 3,0 ___ ., 
:Z,8 

-~ 
- lo,9sl 

3 

a 48 ° _I 
' -0,1 

A-types are available on request. 

See also Soldering recommendations. 

2,5 
max 

I 

.._0,2@A B 2~ 

8SV52R = 84 

3 

\~ 
2 

7Z66908.9 
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BSV52 j 
RATINGS 

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

Collector-base voltage (open emitter) See Fig. 4 

Collector-emitter voltage (VsE = 0) See Fig. 4 

Collector-emitter voltage (open base) 
le= 10 mA (see Fig. 4) 

Emitter-base voltage (open collector) See Fig. 4 

Collector current (d.c.) 

Collector current (peak value) 

Total power dissipation up to T amb = 65 oc ** 

Storage temperature 

Junction temperature 

THERMAL CHARACTERISTICS* 

Tj = Px ( Rth j-t + Rth t-s + Rth s-al + T amb 

Thermal resistance 

From junction to tab 

From tab to soldering points 

From soldering points to ambient** 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off current 
le=O;ve8 =1ov 
IE= O; Ves = 10 V; Tj = 125 °c 

Saturation voltages 
le= 10 mA; 19 = 300 µA 

le= 10 mA; 19 = 1 mA 

le = 50 mA; 19 = 5 mA 

D.e. current gain 
le= 1 mA; VeE = 1 V 
le= 10 mA; VeE = 1 V 
le= 50 mA; VeE = 1 V 

Transition frequency at f = 100 MHz 
le= 10 mA; Vee= 10 V 

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

~~,,~I( 

Vcso 

VcES 

Vern 

VEBO 

ic 

lcM 

Ptot 

Tstg 

Tj 

Rthj-t 

Rth t-s 

Rth s-a 

ieso 
leso 

VeEsat 

VeEsat 

V8Esat 

VeEsat 

V8Esat 

hFE 
hFE 
hFE 

fy 

max. 20 v 

max. 20 v 

max. 12 v 

max. 5 v 

max. 100 mA 

max. 200 mA 

max. 250 mW 

-65 to+ 175 oc 

max. 

< 
< 

< 
< 

175 oc 

60 K/W 

280 K/W 

90 K/W 

100 nA 
5 µA 

300 mV 

250 mV 

700 to850 mV 

< 400 mV 

< 1200 mV 

> 25 
40 to 120 

> 25 

> 400 MHz 
typ. 500 MHz 



Silicon planar epitaxial transistors 

Collector capacitance at f = 1 MHz 
IE= le= O; Vcs = 5 v 

Emitter capacitance at f = 1 MHz 
le= le= O; VEB = 1 v 

Switching times 
Storage time le= Is= -lsM = 10 mA 
Turn on time when switched from 
-VsE = 1,5 V to le= 10 mA; Is= 3 mA 

Turn off time when switched from 
le= 10 mA; Is = 3 mA 
to cut-offwith-lsM = 1,5 mA 

V· P 0 I 

· ~' 0.1µF 

-10V--_C'7i~ 
1!sn 

+10V 

A 

l BSV52 

voltage at 
point P 

Cc 

Ce 

ts 

ton 

to ff 

+ 6V - 1001o 

< 

< 

< 

< 

< 

l()()Ofo 
o~-t---+o-~~~-ti_me 

I 
-4V - -t:·----

1 
voltage at I 

point A 
I 

+lOVi--~--t~~~~t_i_me 

7ZOSS39 

4 pF 

4,5 pF 

13 ns 

12 ns 

18 ns 

Fig. 2 Test circuit and waveform storage time. 

timl! 

Fig. 3 Test circuit and waveforms turn on and turn off time. 
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BSV52 J 
Pulse generator: Oscilloscope: 

Rise time tr < 1 ns Input imp11dance Ri 5on 

Pulse duration t > 300 ns Rise time tr < 1 ns 

Duty cycle 0 < 0,02 

Source impedance Rs 5on 

turn on time turn off time 

le Is -IBM Vee R1;R2 R3 R4 -Vss -VsE Vi Vss -Vi 
mA mA mA v kn n n v v v v v 
10 3 1,5 3 3,3 50 220 3,0 1,5 15 12,0 15 

-lsM is the reverse current that can flow during switching off. The indicated -lsM is determined and 
limited by the applied cut-off voltage and series resistance. 

Fig. 4 Voltage 
derating curves. 

Fig. 5 Power 
derating curve. 

30 

v 
(V) 

20 

10 

0 

300 

Ptot 
(mW) 

200 

100 

0 

I-- Veso 1VeEs 

I 
I-- Vern 

I-- Vrno 

0 

~ 
~ 

0 

7Z82739 

~ 
~[\ 
~ ~ ' ~ 

100 200 

7Z82724 

['-\. 

1'\ 

" f'\ 
IS 
~ rs. 

]'... 
1' 

100 200 



Silicon planar epitaxial transistors 

80 

60 

40 

20 

0 
0,1 

v 

7Z21246 

- '!--

10 
le lmA) 

100 

Fig. 6. VcE = 1 V; Tj = 25 °c; typical values. 

20 
Ic 

(mA) 

15 

10 

5 

li{;>ical valUes 
J 25°C 

0.5 

Fig. 7. 

7Z10107 

I9=40l)µA 

300µA 

200µA 

100µA 

50µA 

20µA 
± 

1 VcE (V) 1.5 

200 
Ic 

(mA ) 

150 

100 

50 

i{p1cm vaTues 
=25°C 

~ ,,,~ 

W5, 

~~ 

5 

Fig. 8. 

l BSV52 

----

7Z10106 

~~~ 

500µA 

200µA 
]f 
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BSV52 J 
800 

tr 
(MHz) 

600 

400 
'iZ"'-
~ ~ ~ 

.............. .4!"".". 

200 

01 

0.6 '[ 

•1at Ve Es 
(V) 

0.4 

........, 

-.. 
0.2 

00.1 

~ 

N 

....i 
Jt" 

""'.'. ..., 

!"" 

7Z10100 
typical values 
f =100MHz 
TJ =25°C 

~ ~ ~"-'a ::s ~ ~i-~ ~S'S 

r0. " 1: 

10 100 tc (mA) 1000 

Fig. 9. 

7Z10101 

typical value~ 1± 1J =25°C II 
Ic 20T 
!Is J 

t-l° Zf-
± 7_ I 

Ii'" -- ~ I.A 
~ - r;a 

i;;;;;" 

10 100 re (mA) 1000 

Fig. 10. 



~~~~~S-i-lic_o_n_p-la-n-arepi-ta~x-ia-lt-ra_n_s_i~-o-rs~~~~~~~~~~~~~~ ~--~B-S~V-5-2~~~~~ 
t r 

1.5 

VsE 
(V) 

sat 

r--

0.5 

00.1 

typical values 
Tj =25°C 

06 7Z101041 
· .1 typical values f-+-+-+-+-l-< 

!-+-+-+--+-< IC 
VcEsat++-+- r8 =10 1-+-+-+-+-1-+-+-+-+-+--i 

( v ) t--+-11-t-t--t--.~--+-+--+-+-+-+-+-+--+-+-+--< 

0 100 TJ (°C) 

Fig. 12. 

7Zl0097 

-

le 
Is ::;:10_........,... 

~o J....!"'.'. 

-H 

10 100 Ic (mA) 1000 

Fig. 11. 

15 72101051 
· l.1 typical values >-+-·+-+-+--1-l 

[I Ic 
VsEsatr+-H Is= 10 
(V)t-t--r--i--r-t-.,-,-.-r+-+-+-t-+-+-1-t-~+--i 

0.5 l' 

0 100 1J (°C) 

Fig. 13. 
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Fig. 14. 
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DEVELOPMENT DATA 
This data sheet contains advance information and 

specifications are subject to change without notice. L BYD17 SERIES 

CONTROLLED AVALANCHE RECTIFIER DIODES 

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 

Average forward current 

Non-repetitive peak forward current 

Non-repetitive peak reverse power 
dissipation 

Junction temperature 

MECHANICAL DATA 

Fig. 1 SOD-87. 

VRWM 

V(BR)R 

IF(AV) 

IFSM 

PRSM 

Tj 

BYD17D 

max. 200 

> 225 
< 1600 

max. 

max. 

max. 

max. 

1

-3,5±0,2-

- 1--0,3 ~ 

00 = 2,05 
±0,05 

G 

400 

450 
1600 

+ t ..-.i 7Z93596.1 

* Surface-mounted implosion diode. 

0D1 = 1•9 
±0,1 

J K M 

600 800 1000 v 
650 900 1100 v 

1600 1600 1600 v 
1,5 A 

20 A 

0,tl kW 

175 oc 

Dimensions in mm 
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BYD17 SERIES . J 
RATINGS 

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

690 

Crest working reverse voltage 

Continuous reverse voltage 

Average forward current (averaged 
over any 20 ms period) 
Ttp = 105 oc; lead length 10 mm 
T amb = 65 °c; p.c. board mounting 

Repetitive peak forward current 
Ttp = 55 oc; f = 50 Hz; a= 3; 
(inclusive derating for Tj max 
at VRRM = 1000 V) 

Non-repetitive peak forward current 
t = 10 ms, half-sine wave; 
Tj = Tj max prior to surge; 
VR = VRWMmax 

Non-repetitive peak reverse power 
dissipation; t = 20 µs (half-sine 
wave); Tj = Tj max prior to surge 

Non-repetitive peak reverse avalanche 
energy; IR = 0,34 A; Tj = Tj max 
prior to surge; with inductive load 
switched off 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

Influence of mounting method 

1. Thermal resistance from junction to 

VRWM 

VR 

IF(AV) 
IF(AV) 

tie-point at a lead length of 10 mm Rth j-tp 

2. Thermal resistance from junction to 
ambient; device mounted on an 1,5 mm 
thick epoxy-glass printed circuit board; 
Cu-thickness~ 40 µm (see Fig. 2) Rth j-a 

April 1986 

4,5 

-11-, ,_+ -. 02,5 

- -1.25 

1 
50 

l 
7Z96389 

max. 

max. 

max. 
max. 

max. 

max. 

max. 

max. 

max. 

BYD17D G 

200 400 

200 400 

J K 

600 800 

600 800 

1,5 
0,6 

5,5 

20 

0,4 

7 

-65 to+ 175 

175 

30 

150 

Fig. 2 Mounted on a 
printed-circuit board. 

M 

1000 v 
1000 v 

A 
A 

A 

A 

kW 

mJ 

oc 

oc 

K/W 

K/W 
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Controlled avalanche rectifier diodes BYD17 SERIES 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified 

BYD17D G J K M 
Forward voltage* 

IF = 1 A; Tj = Tj max VF < 0,93 0,93 0,93 0,93 0,93 v 
IF= 1 A VF < 1,05 1,05 1,05 1,05 1,05 v 

Reverse avalanche breakdown voltage > 225 450 650 900 1100 v 
IR=0,1mA V(BR)R / 1600 I 1600 I 1600 I 1600 1600 v -.. 

Reverse current 

VR = VRWMmax 
VR = VRWMmax; Tj = 165 °c 

Diode capacitance 
VR=O;f=1 MHz 

3 

If 
(A) 

0 

IR 
IR 

Cd 

/ .,,. 
0 0,4 

< 
< 

typ. 

7Z92750 

if 
rL 

Ti= 11s 0 c I 

'1 
_J_1_hs 0 c 
vI 

I 1-J 
I 

/ z 
v 

0,8 1,2 VF (VI 1,6 

Fig. 3 Maximum forward voltage. 

* Measured under pulse conditions to avoid excessive dissipation: 

1 µA 
100 µA 

21 pF 
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DEVELOPMENT DATA 
Th is data sheet contains advance information and 

specifications are subject to change without notice. 
BYD37D·G·J·K·M 

' ' 7 , 

AVALANCHE FAST SOFT-RECOVERY RECTIFIER DIODES 

Rectifier diodes in hermetically sealed lead less 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 featura non-snap-off (soft-recovery) 
switching characteristics and are capable of absorbing reversa transient energy (e.g. during flashover 
in a picture tube). 

QUICK REFERENCE DATA 

Repetitive peak reverse voltage 

Continuous reverse voltage 

Average forward current 

Non-repetitive peak forward current 

Non-repetitive peak reverse energy 

Reverse recovery time 

MECHANICAL DATA 

Fig. 1 SOD-87. 

BYD37D 

VRRM max. 200 

VR max. 200 

IF(AV) max. 

IFSM max. 

ERSM max. 

trr < 

1--- 3,5 ± 0,2 --1 
- 1--0,3 

- . 
t 

00= 2,05 
±0,05 

G 

400 

400 

1,5 

20 

10 

250 

t,__ __ ._J'-~'----+--"L-' 7 z 93596. 1 

* Surface mounted implosion diode. 

001= 1'9 
± 0,1 

J K M 

600 800 1000 v 
600 600 1000 v 
~ 

1,5 A 

20 A 

7 mJ 

300 ns 

Dimensions in mm 
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BYD37D·G·J·K ·M 
. ' ' ' ' 

RATINGS 

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

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 (averaged 
over any 20 ms period) 
Ttp = 105 oc IF(AV) max. 1,5 1,5 A 
T amb = 65 °c; p.c. board mounting IF(AV) max. 0,6 0,6 A 

Repetitive peak forward current IFRM max. 12 12 A 

Non-repetitive peak forward current 
t = 10 ms, half-sine wave; 
T· J = Tj max prior to surge; 

VR = VRRMmax IFSM max. 20 20 A 

Non-repetitive peak reverse avalanche 
energy; IR = 400 mA; Tj = Tj max, 
prior to surge; with inductive load 
switched off ERSM max. 10 7 mJ 

Storage temperature Tstg -65 to +175 oc 

Junction temperature Tj max. 175 oc 

THERMAL RESISTANCE 

Influence of mounting method 

1. Thermal resistance from junction 
to tie-point Rth j-tp 30 K/W 

2. Thermal resistance from junction 
to ambient; device mounted on a 
1,5 mm thick epoxy-glass printed 
circuit board; Cu-thickness;:;, 40 µm 
(see Fig. 2) Rth j-a 150 K/W 

1 
4,5 

--11-, ,_t 
-+ 50 

D 2,5 

_J-1,25 1Z96389 

Fig. 2 Mounted on a printed-circuit board. 
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Avalanche fast soft-recovery rectifier diodes 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

BYD37D G 

Forward voltage* 

IF = 1 A; Tj = Tj max VF < 1 '1 1 '1 
IF= 1 A VF < 1,3 1,3 

ReversP- avalanche breakdown voltage 
IR= 0,1 mA V(BR)R > 300 500 

Reverse current 

VR = VRRMmax IR < 1 
VR = VRRMmax: Tj = 165 °C IR < 100 

Reverse recovery when switched from 
IF = 1 A to V R > 30 V with 
-di F/dt = 20 A/µs 
recovery charge Os < 250 
recovery time trr < 250 

Maximum slope of reverse recovery 
current when switched from 
IF = 1 A to V R > 30 V with 
-dlF/dt= 1 A/µs ldlR/dtl / --.._ 6 

2r-+-+-+---+--+---+-~~-71-+---+--I 
'1 

11s 0 c l' 

I JL 
I /l 

Fig. 3 Maximum forward voltage. 

* Measured under pulse conditions to avoid excessive dissipation. 

BYD37D;G;J;K;M 

J K M t ': ,, 

1, 1 1, 1 1, 1 v 
'1,3 1,3 1,3 v 

'700 900 1100 v 
----

1 µA 
100 µA 

400 nC 
300 ns 

5 A/µs 
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DEVELOPMENT DATA 
This data sheet contains advance information and 
specifications are subject to change without notice. 

VOLTAGE REGULATOR DIODES 

Diodes in hermetically sealed lead less SMID* envelopes. 
They are intended for use as voltage regulator in medium power regulator circuits. 

. BZD27 SERIES 

The series consists of BZD27-C3V9 to BZD27-C270; diodes in the voltage range 300 V to 510 V are 
available on request. 

QUICK REFERENCE DATA 

Working voltage range 

Working voltage tolerance (E24 range) 

Total power dissipation 

Non-repetitive peak reverse power dissipation 
Tj = 25 OC; tp = 100 µs 

MECHANICAL DATA 

Fig. 1 SOD-87. 

1

-3,5±0,2-

- 1--0,3 
- t 
t ::::::: 

Vz 

Ptot 

PzsM 

0 D = ±20~~5 :;11:1. 

t,_ __ ._J'--_..:: ... ;:;::.__ __ +t-"'L.J 7 293596. 1 

Surface mounted implosion diode. 

001 = 1'9 
±0,1 

nom. 3,9 to 270 V 

±5 % 

max. 2,3 w 

max. 300 w 

Dimensions in mm 
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RATINGS 

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

Total power dissipation 
Ttp = 105 oc 
T amb = 55 oc; p.c. board mounting 

Non-repetitive peak reverse power dissipation 
tp = 100 µs square pulse; Tj = 25 oc (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 
printed-circuit board; Cu-thickness~ 40 µm 
(see Fig. 2) 

4,5 
--1 1·--

' ,_j 
-+ 
D 2,5 

-..IL. .... 1,2 5 

Ptot 
Ptot 

PzsM 

Tstg 

Tj 

Rth j-tp 

Rth ja 

50 

1296389 

Fig. 2 Mounted on a printed-circuit board. 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Forward voltage 
IF= 0,2 A 

698 February 1986 

max. 2,3 w 
max. 0,8 w 

max. 300 w 
-65 to +175 oc 

max. 175 oc 

30 K/W 

150 K/W 

< 1,2 v 
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CHARACTERISTICS (continued) 

BZD27- working voltage tlifferential temperature 
xx xx 

Vz 
resistance coefficient Sz 

rdiff 
v n %/K 

min. typ. max. typ. max. min. max. 

C3V9 3,7 3,9 4, 1 4 8 -0,14 -0,04 
C4V3 4,0 4,3 4,6 4 7 -0,12 -0,02 
C4V7 4,4 .4.7 5,0 3 7 -0,10 0 
C5V1 4,8 5, 1 5,4 3 6 -0,08 0,02 
C5V6 5,2 5,6 6,0 ·2 4 -0,04 0,04 

C6V2 5,8 6,2 6,6 2 3 -0,01 0,06 
C6V8 6,4 6,8 7,2 1 3 0 O,Q7 
C7V5 7,0 7,5 7,9 1 2 0 0,07 
C8V2 . 7,7 ·8,2 8,7 1 2 0,03 0,08 
C9V1 8,5 9, 1 9,6 2 4 0,03 0,08 

C10 9,4 10,0 10,6 2 4 0,05 0,09 
Cl 1 10,4 11,0 11,6 4 7 0,05 0,10 
C12 11,4 12,0 12,7 4 7 0,05 0,10 
C13 12,4 13,0 14, 1 5 10 0,05 0,10 
C15 13,8 15,0 15,6 5 10 0,05 0,10 

C16 15,3 16,0 17, 1 6 15 0,06 0, 11 
C18 16,8 18,0 19, 1 6 15 0,06 0, 11 
C20 18,8 20,0 21,2 6 15 0,06 0, 11 
C22 20,8 22,0 23,3 6 15 0,06 0,11 
C24 22,8 24,0 25,6 7 15 0,06 0, 11 

C27 25,1 27,0 28,9 7 15 0,06 0, 11 
C30 28 30 32 8 15 0,06 0, 11 
C33 31 33 35 8 15 0,06 0, 11 
C36 34 36 38 21 40 0,06 0, 11 
C39 37 39 41 21 40 0,06 0, 11 

C43 40 43 46 24 45 0,07 0,12 
C47 44 47 50 24 45 O,Q7 0,12 
C51 48 51 54 25 60 0,07 0,12 
C56 52 56 60 25 60 0,07 0, 12 
C62 58 62 66 25 80 0,08 0,13 

C68 64 68 72 25 80 0,08 0, 13 
C75 70 75 79 30 100 0,08 0, 13 
C82 77 82 87 30 100 0,08 0, 13 
C91 85 91 96 60 200 0,09 0, 13 
C100 94 100 106 60. 200 O,Q9 0, 13 

C110 104 110 116 80 250 0,09 0, 13 
C120 114 120 127' 80 250 0,09 0,13 
C130 124 130 141 110 300 0,09 0,13 
C150 138 150 156 130 300 0,09 0,13 
C160 153 160 171 150 350 0,09 0, 13 

C180 168 180 191 180 400 0,09 0, 13 
C200 188 200 212 200 500 0,09 0,13 
C220 208 220 233 350 750 0,09 0,13 
C240 228 240 256 400 850 . 0,09 0,13 
C270 251 270 289 450 1000 0,09 0,13 

Diodes in the voltage range 300 V to 510 V available on request. 

test 
current 

lz 
mA 

100 
100 
100 
100 
100 

100 
100 
100 
100 
50 

50 
50 
50 
50 
50 

25 
25 
25 
25 
25 

25 
25 
25 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
5 
5 

5 
5 
5 
5 
5 

5 
5 
2 
2 
2 

BZD27 SERIES 

reverse at reverse 
current voltage 

IR VR 
µA v 

max. 

- -
- -
- -

100 2 
50 2 

20 2 
200 3 
50 3 
10 3 
5 5 

7 7,5 
3 8,2 
2 9, 1 
2 10 
1 11 

1 12 
1 13 
1 15 
1 16 
1 18 

1 20 
1 22 
1 24 
1 27 
1 30 

1 33 
1 36 
1 39 
1 43 
r 47 

1 51 
1 56 
1 62 
1 68 
1 75 

1 82 
1 91 
1 100 
1 110 
1 120 

1 130 
1 150 
1 160 
1 180 
1 200 
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l 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 

Working voltage tolerance ( E24 range) 

Total power dissipation up to T amb = 25 °c 
Junction temperature 

MECHANICAL DATA 

Fig. 1 SOT-89 

I- 1,6 __.. 
1,4 

Vz 

Ptot 
T· J 

nom. 2,4 to 75 V 

±5 % 

max. 1W 

max. 150 °c 

Dimensions in mm 

'_~:~--..~~ 1,4 +--+--+ 
.--------t l, J I iV 2 

2'4 3'75 
~ , 

,_ 2- l 3 

JI_ 
0,44 
0,37 

Marking code 

BZV49- C2V4 = 2Y4 
C2V7 = 2Y7 
C3VO = 3YO 
C3V3 = 3Y3 
C3V6 = 3Y6 
C3V9 = 3Y9 
C4V3 = 4Y3 
C4V7 = 4Y7 

0,8 
min , 1 3 t-11 -..I 1 .... o.s3 .

1 ~~~~~~ ' 040 
l~lo.13@1s@r- 1·.._g:1~(2x)' , 

C5V1 = 5Y1 
C5V6 = 5Y6 
C6V2 = 6Y2 
C6V8 = 6Y8 
C7V5 = 7Y5 
C8V2 = 8Y2 
C9V1 = 9Y1 
C10 = 10Y 
C11 = 11Y 

-lTil-1 I 
--[l;Q]--

BOTTOM VIEW 

C12 = 12Y 
C13 = 13Y 
C15 = 15Y 
C16 = 16Y 
C18 = 18Y 
C20 = 20Y 
C22 = 22Y 
C24 = 24Y 
C27 = 27Y 
C30 = 30Y 

7269230.6 

C33 = 33Y 
C36 = 36Y 
C39 = 39Y 
C43 = 43Y 
C47 = 47Y 
C51 = 51Y 
C56 = 56Y 
C62 = 62Y 
C68 = 68Y 
C75 = 75Y 



BZV49 SERIES 

RATINGS 

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

Repetitive peak forward current IFRM max. 250 mA 

Average forward current 
(averaged over any 20 ms period) IF(AV) max. 250 mA 

Working current (d.c.) lz limited by Ptot max 

Total power dissipation* 
up to Tamb = 25 °c Ptot max. 1W 

Non-repetitive peak reverse power dissipation * 
Tj = 25 oc; tp = 100 µs PzsM max. 40 w 

Storage temperature Tstg -65 to +150 oc 

Junction temperature Tj max. 150 °c 

THERMAL RESISTANCE 

From junction to collector tab Rth j-tab 15 K/W 

From junction to ambient in free air* Rth j-a 125 K/W 

CHARACTERISTICS 

Tj = 25 oc 

Forward voltage 
IF= 50 mA VF < 1,0 v 

Reverse current 
BZV49- C2V4 VR = 1 V IR < 50 µA 

C2V7 VR = 1 V IR < 20 µA 
C3VO VR = 1 V IR < 10 µA 
C3V3 VR = 1 V IR < 5 µA 
C3V6 VR = 1 V IR < 5 µA 

C3V9 VR = 1 V IR < 3 µA 
C4V3 VR = 1 V IR < 3 µA 
C4V7 VR = 2 V IR < 3 µA 
C5V1 VR = 2 V IR < 2 µA 
C5V6 VR = 2 V IR < 1 µA 

C6V2 VR = 4 V IR < 3 µA 
C6V8 VR = 4 V IR < 2 µA 
C7V5 VR = 5 V IR < 1 µA 
C8V2 VR = 5 V IR < 700 nA 
C9V1 VR=6V IR < 500 nA 

C10 VR=7V IR < 200 nA 
C11 to C13 VR=BV IR < 100 nA 
C15 to C75 VR = 0,7 Vznom IR < 50 nA 

* Device mounted on a ceramic substrate: area= 2,5 cm 2 ; thickness= 0,7 mm. 
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Silicon planar voltage regulator diodes BZV 49 SERIES 

Tj = 25 oc 

E24 logarithmic range (tolerance± 5%) 

BZV49-... working voltage differential temperature coefficient diode capacitance 
resistance 

Vz (V) rdiff (n) Sz (mV/K) Cd(pF); f = 1 MHz 

at lztest = 5 mA at lztest = 5 mA at lztest = 5 mA VR =O 
min. max. typ. max. min. typ, max. typ. max. 

C2V4 2,2 2,6 70 100 -3,5 -1,6 0 375 450 
C2V7 2,5 2,9 75 100 -3,5 -2,0 0 350 450 
C3VO 2,8 3,2 80 95 -3,5 -2,1 0 350 450 
C3V3 3,1 3,5 85 95 -3,5 -2,4 0 325 450 
C3V6 3,4 3,8 85 90 -3,5 -2,4 0 300 450 

C3V9 3,7 4, 1 85 90 -3,5 -2,5 0 300 450 
C4V3 4,0 4,6 80 90 -3,5 -2,5 0 275 450 
C4V7 4,4 5,0 50 80 -3,5 -1,4 0,2 130 180 
C5V1 4,8 5,4 40 60 -2,7 -0,8 1,2 110 160 
C5V6 5,2 6,0 15 40 -2,0 1,2 2,5 95 140 

C6V2 5,8 6,6 6 10 0,4 2,3 3,7 90 130 
C6V8 6,4 7,2 6 15 1,2 3,0 4,5 85 110 
C7V5 7,0 7,9 6 15 2,5 4,0 5,3 80 100 
C8V2 7,7 8,7 6 15 3,2 4,6 6,2 75 95 
C9V1 8,5 9,6 6 15 3,8 5,5 7,0 70 90 

C10 9,4 10,6 8 20 4,5 6,4 8,0 70 90 
C11 10,4 11,6 10 20 5,4 7,4 9,0 65 85 
C12 11,4 12,7 10 25 6,0 8,4 10,0 65 85 
C13 12,4 14, 1 10 30 7,0 9,4 11,0 60 80 
C15 13,8 15,6 10 30 9,2 11,4 13,0 55 75 

C16 15,3 17,1 10 40 10,4 1~,4 14,0 52 75 
C18 16,8 19,1 10 45 12,4 14,4 16,0 47 70 
C20 18,8 21,2 15 55 14,4 16,4 18,0 36 60 
C22 20,8 23,3 20 55 16,4 18,4 20,0 34 60 
C24 22,8 25,6 25 70 18,4 20,4 22,0 33 55 

at lztest = 2 mA at lztest = 2 mA at lztest = 2 mA 

C27 25,1 28,9 25 80 21,4 23,4 25,3 30 50 
C30 28,0 32,0 30 80 24,4 26,6 29,4 27 50 
C33 31,0 35,0 35 80 27,4 29,7 33,4 25 45 
C36 34,0 38;0 35 90 30,4 33,0 37,4 23 45 
C39 37,0 41,0 40 130 33,4 36,4 41,2 21 45 

C43 40,0 46,0 45 150 37,6 41,2 46,6 21 40 
C47 44,0 50,0 50 170 42,0 46,1 51,8 19 40 
C51 48,0 54,0 60 180 46,6 51,0 57,2 19 40 
C56 52,0 60,0 70 200 52,2 57,0 63,8 18 40 
C62 58,0 66,0 80 215 58,8 64,4 71,6 17 35 

C68 64,0 72,0 90 240 65,6 71,7 79,8 17 35 
C75 70,0 79,0 95 255 73,4 80,2 88,6 16,5 35 
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BZV49 SERIES 

T T~ 7 v-t f 11 LJ lL 

I T 
7Z77971.1 

Fig. 2 Dynamic characteristics; typical values; Tj = 25 oc. 

15 Vz(V) 10 5 0 
1 "lZ 

rit" -cc-

~ N "' CO N <O > " 0 t-? H~l--i:: ~ ~f-i;; > 
~ Ol "' ..;;t u u u u u u u u u 

1-- typical values 

f-- Ti= 2s0 c 

1--
dynamic 
characteristics 

7Z59234.4 

Fig. 3 Dynamic characteristics; typical values at Tj = 25 oc. 
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Silicon planar voltage regulator diodes BZV 49 SERIES 

I 
J-- --+--+J--+--+--+l--+--+---+4-+----1- -+--+-l-+-+--+--+-++--1--t-++--+-++---I 

1--t-1~ +-+- ~1-+-1-g 1-+-1 ~l-l-+~t---1--t--t-~ l-+--+--+-'1)<D H--t-~ +-:: +--1 
u u u u u u u u u 

t--t--r-+t--t--+-lt--t--+--f--t--+--.f-t--+.-:'-f---l---l---l--+l--l---l---l--+.l--l---l--+4--l---+-+-l----l50 

l--t--tt-t--t--+-++--+--~t--t--+-lll--+-+-f+-+-+-+-~+-+-+--ll--+-+-+1-+--~1-+-1 

Iz 
t--+-t--t--t-+~'--+--t-~l4--1-1-~l1-1--+Lj-+--1-1--+--+--~-+-+---+--1e-+--J--+--l~(mA) 
1---1---l---l---l---l---l---l---l---l---l--+-+-+-+--t-+--+---+---+---+---+---+---+---+---+----+--+---+---+--

typical values , Tj = 25°C 
dynamic characteristics 

'--'--~~~~~~~~.__.__.J.._.J.._.J.._J.._.J.._.J.._J.._.J.._J.._J.._.J.._.J.._.J.._.J.._.J.._.J.._.J.._.l.-.<100 

7261216.2 

Fig. 4 Dynamic characteristics; typical values; Tj = 25 oc. 

90 

1 1 ] 
rr , l 1 

,__,____,c--i--+-u~J...+--+--+-:2~!;1T +---+--:Rrri_ ;;; r ~ r+--:;;t rt--gi-+---+--+--+--+--l 
>/ u Uf ~n U_J_ U U U 50 

[ 1 t J 

~ rr ~ Iz 
t--r~--+-i'--+--+-+---''+--+--lf--l-+-+-l'--+---+--'J+--~-1L__f.-+Jj+--f--IL__f.-+-+---+--+-1(mA) 

typical values , Tj :25°C 
dynamic characteristics 

L-~~~~~~~~~J........J.._.J.._.J.._.J.._.J.._.J.._.J.._.J.._.J.._.J.._.J.._.J.._.J.._.J.._..1_..1_..l_..l_..L....1100 

7261217.2 

Fig. 5 Dynamic characteristics; typical values at Tj = 25 °c. 
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BZV49 SERIES 

706 

Model for calculating the static working voltage (Vz statl· 

This model can be derived from Vz stat= Vz dyn + li Vz of which Vz dyn is given in the preceding 
tables and can be derived from the typical dynamic characteristic curves (Figs 2. 3, 4 and 5) 
t. Vz = t. T x Sz. For Sz see tables and graphs versus Tj. 

t.T = Ptot x Rth j-a = lz x Vz dyn x Rth j-a· 
Following L:!.Vz "' lz dyn x Rth j-a x Sz and the model will be: 

stat= Vz dyn ~ lz Rth ja Sz 

Calculating example 

BZV49-C24 mounted on a ceramic substrate of J x [, 0,6 mm; at lz = 7 mA. 

Vz stat = 24 + ( _], __ 
1000 

24 _]2!?_ )( 20,3) 
1000 

= 24 + 0,4 = 24,4 v. 

t-+--+--+-t-+-+-+--t---+-·<-·lf-+~-1-- -- -++-+--
H-- - t++-- -+-- +-

P tot 1-1--+--~c-+~+--+-~-+-+-+--+-+--•-+--+-+-1-r~ 

(W) 

0 ,5 1-+--+--+-<"-+-+-+-+~---+--+-+--+-1-+-+-+-1-< 
!--+-+- -t-t- - -t-ft-" ·-t---<•-+--+-+--t--+--t-< 

1-1 -t-+-1 ~ 

- ---1 -- -- - +---+ -+~,.....+-1--+--+-+--t-I 
~--+-+->--+-+-+ --+--- - -1\+--· -
t-+-+--t-lc-·· 1-+ i ·j - - ---- ·· t-'l -+·-~·-+-+--i 
f-1-+ +--+-+-·•·-+ t-+-+-- -t~H -l-t--+--4 

0 L....l.--"'"··--c • .;.._,,_,__.._d•·---""-·k-·~~--..C....J .. ·-'----~~~--

Q WO ) 200 

Fig. 6 Power ifonlling curve. 
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max. permissible non·· repetitive 
peak reverse power dissipation 
versus duration 

1-----1-, 

1----t--t-,-++-t+++-~-+---j-4-+-++t-H 
r--~--+---+·-+-+-t~+t-~-+-~j--j-+++++-1 

durntion (ms) 10 

Fig. 7. 



Silicon planar voltage regulator diodes 

7Z59230.1 

IF 

(mA) 1--+-+-1---+-+-+-+-1---+-+-+--+-1-1--1--+---l--l--WI 

rt 

7 
1-+--+-+-+-'l-+-+-+-+-1---+-+-+typ~[-+-+-+-1 

1001--t--+-+-+-+-+-+-1---+-+-+--+-l-+---l--4-l--l-l-I 

if 

OU....J-i-*:~~--:.LLL...LJ-1...LL...LLL.LJ 
0,6 0,8 

Fig. 8 Tj = 25 oc. 

+10 

Sz 
(mV/K ) 

+7,5 

BZV 49 SERIES I 

?259112 3 

>-+--+-+-+--+-+--+-+-+-1 t y pica I v a I u es 1-+

>-+--+-+-+--+-+--+-+-+-1 Tj = 2 5 to 150 ° C 1-+-

C9V1 

--........ ----~cav2 ............... ........i 
l-++-+-1-+-+--+-~.......,.-tC?V 5 +-f--1-+-...j.....j 
1-+--+-1-+-+-+-+---1-+-+-+-+c 6 vs +-+--+-+-+-I 

+ 2, 5 rrti-1J.,.'ir-:t::~**"""'-+-IC?V,2 +-f--i-+-...j.....j 

~ C5V6 
171 

f--l"-"'"'1--l-"'-t-j1-+-++-+-+-+--+-1C 5 V1 

0 J.-r- 1: 

5 10 15 20 
Iz (mA) 

Fig. 9. 

Sz I I 
t--~--+~-t---+-+-t-++-t--<f--~-+~+-+-+-+-+-H-+~~ --~6--4V3_l-+--+--+-~ 

(mV/K) r-~--t~-t--t--+--r+-+++-~~r--+--+-+-t-+-+-H--~~=--+----+~'--+-+++.+-1 
V .L._ 3V9 

0 

2V7 

---- 2V4 

-3<--~--l.~---l--'----l-...l.-J.-'-1-'-~~.1...--l....~---L.---l-J....J....J....L.~~...L-.--1~L....J--L...L.l...LI 

10-3 10-l lz (mA) 

Fig. 10 Typical values temperature coefficient. 
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BZV49 SERIES J 
10-1 

-ti Vz 

(mV) 

10 

10 3 

~ 
~ lz (d.c.)=5mA 
f-

J7 

1 

7Z88269 

Ptot max 

"7T7 

[I 

v 
f·-

3 Vz(V) 5 

Fig. 11 Typical change of working voltage; 

+ti Vz 
(mV) 

,...__. __ __.__._~[Z""' -+-+
.--..-.J.+--<>-+z-- I z ( d.c. ) = 5 m A -+--+-

y 

t-- -- --+---+--+-+--+--+-+-+--+--+-+--! 

1 '--'--'..L-l.-'--'--'---'-...._L..-.J'--l.-J..-'-....J......J 

0 10 20 Vz (V) 30 

Fig. 12 Typical change of working voltage; 
Tamb = 25 oc. 

l04 ~~~~~~~~~~~~~~~~~~~~~~~~!§~~~7~Zl88~2~70 ..... 

Tj=25°C. 

+liVz t---+~+--+~+---+-~+--+~-f-:::.--1".-1=-+--+~+--+~+--+~+--+~+--+----l 
p _.....,... 

(mV) tot ma~ 

lz (d.c.)=2m_7 

10 '---'-~.l..--'--~.l..--'--~.l..--'--~.1..--'--~.1--..-'--~.1--..-L~.l--..-L~.l--..-L~.l--..-l..__J 
0 20 40 60 80 Vz (V) 

Fig. 13 Typical change of working voltage. 
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Silicon planar voltage regulator diodes BZV49 SERIES 
Ji 

I 
. ~ 

-----I 
'I 

rd j ff l-----+----+--+-l--+-1-+Hl-----1----+-+--4---+-4-l.-.U-1 ---1--i--'--J 

( rn l-----+----+--+-l--+-1-+Hl-----1----+-+--+--+---'-l.-.U----l--i--'--J 
i 

~C6VB 

1......__...__._..J.._J....J....j--LI.JL__J..._.J_J_J__L...l...l...LJ. _ __J~J._LJ 

10-1 10 lz (mA) 

Fig. 14 Typical values; Tj = 25 oc; f = 1 kHz. 
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DEVELOPMENT DATA 
This data sheet contains advance information and 

specifications are subject to change without notice. 
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. 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 an 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 "super 8" tape. 

QUICK REFERENCE DATA 

Working voltage range 

Total power dissipation up to 
flange temperature of 50 oc 

Non-repetitive peak reverse power dissipation 

Junction temperature 

Thermal resistance from junction to tie-point 

MECHANICAL DATA 

Fig. 1 SOD-80. 

t 
D2 = Dl -K2 

Vz nom. 2,4to75 V 

Ptot max. 500 mW 

PzsM max. 30 w 
Tj max. 200 oc 

Rth j-tp 0,30 K/mW 

Dimensions in mm 

t 
01= 

1,6±0,1 

i----!..-i--1-J_+ 
- 1~ ~1 -

3,5±0,2 

7Z91084.1 

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 (I EC 134). 

Average forward current (averaged 
over any 20 ms period) IF(AV) max. 250 mA 

Repetitive peak forward current IFRM max. 250 mA 

Total power dissipation 
up to Tflange = 50 °c Ptot max. 500 mW 

up to T amb = 50 oc and mounted on a ceramic 
substrate of 10 mm x 10 mm x 0,6 mm Ptot max. 400 mW 

Non-repetitive peak reverse power dissipation 
t = 100 µs; Tj = 150 oc PzsM max. 30 w 

Storage temperature Tstg -65 to +200 °c 

Junction temperature Tj max. 200 °c 

THERMAL RESISTANCE 

From junction to tie-point (flanges) Rth j-tp 0,30 K/mW 

From junction to ambient when mounted on a ceramic 
substrate of 10 mm x 10 mm x 0,6 mm Rth j-a 0,38 K/mW 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Forward voltage 
IF= 10 mA VF < 0,9 v 

Reverse current 
BZV55· .2V4 VR = 1 V IR < 50 µA 

.2V7 VR = 1 V IR < 20 µA 

.3VO VR = 1 V IR < 10 µA 

.3V3 VR=1V IR < 5 µA 

.3V6 VR = 1 V IR < 5 µA 

.3V9 VR = 1 V IR < 3 µA 

.4V3 VR = 1 V IR < 3 µA 

.4V7 VR=2V IR < 3 µA 

.5V1 VR = 2V IR < 2 µA 

.5V6 VR = 2 V IR < 1 µA 

.6V2 VR=4V IR < 3 µA 

.6V8 VR=4V IR < 2 µA 

.7V5 VR = 5 V IR < 1 µA 

.8V2 VR = 5 V IR < 700 nA 

.9V1 VR =6 V IR < 500 nA 

.10 VR = 7 V IR < 200 nA 

.11to.13 VR =8 V IR < 100 nA 

.15 to .75 VR = 0,7 Vznom IR < 50 nA 

. = C for E24 (± 5%) tolerance 
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Voltage regulator diodes for surface mounting 

Tj = 25 °c 
E24 (± 5%) logarithmic range 

BZV55- ... working voltage ( differential 
resistance 

Vz (V) rdiff (n) 
at lztest = 5 mA at lztest = 5 mA 
min. max. typ. max. 

C2V4 2,2 2,6 70 100 
C2V7 2,5 2,9 75 100 
C3VO 2,8 3,2 80 95 
C3V3 3, 1 3,5 85 95 
C3V6 3,4 3,8 85 90 

C3V9 3,7 4, 1 85 90 
C4V3 4,0 4,6 80 90 
C4V7 4,4 5,0 50 80 
C5V1 4,8 5,4 40 60 
C5V6 5,2 6,0 15 40 

C6V2 5,8 6,6 6 10 
C6V8 6,4 7,2 6 15 
C7V5 7,0 7,9 6 15 
C8V2 7,7 8,7 6 15 
C9V1 8,5 9,6 6 15 

C10 9,4 10,6 8 20 
C11 10,4 11,6 10 20 
C12 11,4 12,7 10 25 
C13 12,4 14, 1 10 30 
C15 13,8 15,6 10 30 

C16 15,3 17' 1 10 40 
C18 16,8 19, 1 10 45 
C20 18,8 21,2 15 55 
C22 20,8 23,3 20 55 
C24 22,8 25,6 25 70 

at lztest = 2 mA at lztest = 2 mA 

C27 25, 1 28,9 25 80 
C30 28,0 32,0 30 80 
C33 31,0 35,0 35 80 
C36 34,0 38,0 35 90 
C39 37,0 41,0 40 130 

C43 40,0 46,0 45 150 
C47 44,0 50,0 50 170 
C51 48,0 54,0 60 180 
C56 52,0 60,0 70 200 
C62 58,0 66,0 80 215 

C68 64,0 72,0 90 240 
C75 70,0 79,0 95 255 

BZV55 SERIES 

temperature diode capacitance 
coefficient Cd(pF) 
Sz (mV/K) at f = 1 MHz 

at lztest = 5 mA VR = 0 
min. typ. max. typ. max. 

I 
-3,5 -1,6 0 375 450 
-3,5 -2,0 0 350 450 
-3,5 -2,1 0 350 450 
-3,5 -2,4 0 325 450 
-3,5 -2,4 0 300 450 

-3,5 -2,5 0 300 450 
-3,5 -2,5 0 275 450 
-3,5 -1,4 0,2 125 180 
-2,7 -0,8 1,2 125 180 
-2,0 1,2 2,5 125 180 

0,4 2,3 3,7 90 130 
1,2 3,0 4,5 85 110 
2,5 4,0 5,3 80 100 
3,2 4,6 6,2 75 95 
3,8 5,5 7,0 70 90 

4,5 6,4 8,0 70 90 
5,4 7,4 9,0 65 85 
6,0 8,4 10,0 65 85 
7,0 9,4 11,0 60 80 
9,2 11,4 13,0 55 75 

10,4 12,4 14,0 52 75 
12,4 14,4 16,0 47 70 
14,4 16,4 18,0 36 60 
16,4 18,4 20,0 34 60 
18,4 20,4 22,0 33 55 

at lztest = 2 mA 

21,4 23,4 25,3 30 50 
24,4 26,6 29,4 27 50 
27,4 29,7 33,4 25 45 
30,4 33,0 37,4 23 45 
33,4 36,4 41,2 21 45 

37,6 41,2 46,6 21 40 
42,0 46, 1 51,8 19 40 
46,6 51,0 57,2 19 40 
52,2 57,0 63,8 18 40 
58,8 64,4 71,6 17 35 

65,6 71,7 79,8 17 35 
73,4 80,2 88,6 16,5 35 
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BZV55 SERIES 

Tj = 25 oc 
E24 (± 5%) logarithmic range 

BZV55- ... working voltage differential working voltage differential 
resistance resistance 

Vz (V) r diff (,Q) Vz (V) rdiff (n) 
at lz = 1 mA at lz = 1 mA at lz = 20 mA at lz = 20 mA 

min. nom. max. typ. max. min. nom. max. typ. max. 

C2V4 1,7 1,9 2, 1 275 600 2,6 2,9 3,2 25 50 
C2V7 1,9 2,2 2,4 300 600 3,0 3,3 3,6 25 50 
C3VO 2, 1 2,4 2,7 325 600 3,3 3,6 3,9 25 50 
C3V3 2,3 2,6 2,9 350 600 3,6 3,9 4,2 20 40 
C3V6 2,7 3,0 3,3 375 600 3,9 4,2 4,5 20 40 

C3V9 2,9 3,2 3,5 400 600 4, 1 4,4 4,7 15 30 
C4V3 3,3 3,6 4,0 410 600 4,4 4,7 5, 1 15 30 
C4V7 3,7 4,2 4,7 425 500 4,5 5,0 5,4 8 15 
C5V1 4,2 4,7 5,3 400 480 5,0 5,4 5,9 6 15 
C5V6 4,8 5,4 6,0 80 400 5,2 5,7 6,3 4 10 

C6V2 5,6 6, 1 6,6 40 150 5,8 6,3 6,8 3 6 
c 6V8 6,3 6,7 7,2 30 80 6,4 6,9 7,4 2,5 6 
C7V5 6,9 7,4 7,9 30 80 7,0 7,6 8,0 2,5 6 
C8V2 7,6 8, 1 8,7 40 80 7,7 8,3 8,8 3 6 
C9V1 8,4 9,0 9,6 40 100 8,5 9,2 9,7 4 8 

C10 9,3 9,9 10,6 50 150 9,4 10, 1 10,7 4 10 

C11 10,2 10,9 11,6 50 150 10,4 11, 1 11,8 5 10 
C12 11,2 11,9 12,7 50 150 11,4 12, 1 12,9 5 10 
C13 12,3 12,9 14,0 50 170 12,5 13, 1 14,2 5 15 
C15 13,7 14,9 15,5 50 200 13,9 15, 1 15,7 6 20 

C16 15,2 15,9 17,0 50 200 15,4 16, 1 17,2 6 20 
C18 16,7 17,9 19,0 50 225 16,9 18, 1 19,2 6 20 
C20 18,7 19,9 21, 1 60 225 18,9 20, 1 21,4 7 20 

C22 20,7 21,9 23,2 60 250 20,9 22, 1 23,4 7 25 
C24 22,7 23,9 25,5 60 250 22,9 24, 1 25,7 7 25 

at lz = 0,1 mA at lz = 0,5 mA at lz = 10 mA at lz = 10 mA 

C27 25,0 26,9 28,9 65 300 25,2 27, 1 29,3 10 45 

C30 27,8 29,9 32,0 70 300 28, 1 30, 1 32,4 15 50 

C33 30,8 32,9 35,0 75 325 31, 1 33, 1 35,4 20 55 

C36 33,8 35,9 38,0 80 350 34, 1 36,1 38,4 25 60 

C39 36,7 38,9 41,0 80 350 37, 1 39, 1 41,5 25 70 

C43 39,7 42,9 46,0 85 375 40,1 43, 1 46,5 25 80 

C47 43,7 46,8 50,0 85 375 44, 1 47, 1 50,5 30 90 

C51 47,6 50,8 54,0 90 400 48,1 51, 1 54,6 35 100 

C56 51,5 55,7 60,0 100 425 52, 1 56, 1 60,8 45 110 

C62 57,4 61,7 66,0 120 450 58,2 62, 1 67,0 60 120 

C68 63,4 67,7 72,0 150 475 64,2 68,2 73,2 75 130 

C75 69,4 74,7 79,0 170 500 70,3 75,3 80,2 90 140 
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Voltage regulator diodes for surface mounting 

PzsM 
IWl 

7Z 592291 

max. permissible non-repetitive 
peak reverse power dissipation 
versus duration 

~ Tj=25°C 
~ ~rior to surge) 

10 l=:==±==l=±:±±f'l'io~:s==---~~::::::±=±±±±±±1 

>--~+--+-+-+-+-++<150°C...,..;-t=;::;:$;I::~t;l::!:j 
,_______,~+--+(prior to surge)~"!' 

1 '--~"'---'--'--'" .......... .J..J..l~~'---'-'--'"-..W...>-U 
10-1 duration (ms) 10 

Fig. 2. 

BZV55 SERIES 

10-3 .__.___,_-W..J.J.J.'"----'-'-...J...J...J...l.JW-~'"-Jc....L..J...LI..W..~-'-J.-1...U...UJ.J.~..l-.J......l--LI..!..l.J.JL--_._-'-LI.-U.W 

10-1 10 104 tp (ms) 105 

Fig. 3. 
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BZV55 SERIES 
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1 ii 1 
1-+--+-r-t--_,_~[~[-+-f-j~j~]l-+-H]-+-+-+--+-+-+--+-+-+--+-+-+--+-+-t--+-+~100 
1--+--t-----+--l !; - °' _l I 11 lL lL 
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ur-"'-+-<-+--+--+-+-+-+---+-+-+-t---+-+-+-+--t-.,._... 

u (mA) 
l-+-t--+-+--t-+--t--t-1-t-

7Z77970 

Fig. 4 Static characteristics; typical values; T amb = 25 °c. 

J U_ _.i IZ IZ 

~JJ j v 

7Z77971.1 

Fig. 5 Dynamic characteristics; typical values; Tj = 25 oc. 
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Voltage regulator diodes for surface mounting BZV55 r 
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t--t--1--t--+-+-+--+---+--tt-+-+-~tt-+t-+-+t-+t--lt-tt+-t-+-+--+---+--+--+---+--+-+-1100 

t-- typical values 
I- Tj=25°C 

dynamic 
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Iz 
(mA) 

l--l-fl--t-t-+--+t-t--i--l--lt---HHt--ll---+-+-+-+-t--1--+--+--+-+----l 

7Z59234..4 

Fig. 7. 
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JZV55 SERIES 

v l J 1 t 
~I cot t-t-+-t--+--t++-t-t-+~-+--+-_,,_t-i--+-07 

1-+-+--1-t--#l--+--;-+-+-1-+--+-++jf--t---!--t-1f-+-+-+-+c i 
t-t--t--+--+-+-t-t-+--t-t----+-'t-t-t-+-~i-+-+-+-t--+-lt't--t--~sf+-+-<~1--+--< 

1 20 
+-----!-+-+--+--+-+-+--t-+-+---+--+-+-+--t-·-+-+-r-+-+---tl-/-+--+-+-ft---+-5JJ+.-+_ 

-j_ J 
I 

t-t_.__....__.__.__..._t-i-+-t--+--+-+-t-i-+-+--+--+-+-t-1-+-t--+--+-ir+-t-i--tiz 
1-- typical values t-t-+-t--+--+-+-t-i-+-t--+--+-+-t-1-+-t--+--+-1+--t-i--t( mA) 
t-- Tamb=25°C Jl 

static 
1-- characteristics t-t-+-t--+--+-+-t-i-+-t--+--+-+-t-i-+-t--+--+o--+--t-i--t 

7Z59231.2 40 

Fig. 8. 

40 Vz (V) 30 20 100 

1 
lJ 
[ 

t-t-~ t-t- ::tt-t- g 1-t---1 ~r--+-+;1>-+--+-+-~t-+--+--+-·~'° +-+--!'.! 1-= H 
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t-t--f'-t--+--++-+-t-i--t+-t--+-ti-+--++1-+--+-+--t-+--+-r--t--+-t--+-+--+t-t-tlz 
t-t-+-t--+--+'-+-t-i--'+-t--+-'+--+--P--1-+--+-+--+-+--+-f--t-+-t--+--+--+<--t-t(mA) 

typical values , Tj = 25°C 
dynamic characteristics 

~~~~~~~~~--+--+-~+-~-+--+--+-~+-~-+--+---+-~,,-.,~,,.-.2~100 

Fig. 9. 
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Fig. 10 Static characteristics; typical values; Tamb ~ 25 °c. 
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typical values , Tj =25°C 
dynamic characteristics 
~~~---~-~~~~~~~~~~~~~~~~~~~100 

7Z6l217.2 

Fig. 11. 
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BZV55 SERIES 
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Fig. 12 Tj = 25 oc. 
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Sz C4V3+-i-+-t---+-+-l 
(mV/K)t-+-+--+-+---1-+j/'-¥.iL--+-+-1e--+-+--+-+-1 
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Fig. 14 Typical values; Tj = 25 to 150 oc. 
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I 
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:t+. 
C10 

C9V1 
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Fig. 13. 
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Voltage regulator diodes for surface mounting 

J_ I 
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Fig. 15 Typical values; Tj = 25 oc; f = 1 kHz. 
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BZV55 SERIES 

l:iVz 

(mV) 

Vz (V) at lztest (mA); Tj = 25 °c 
4 6 

t- I z (d .c.) = 5 mA -+-+-+--IT,...J-+--+-+-+-7..._,._--+--+-+-+--< 

v 
,..... 

~ P tot = 4 0 0 mW -+-+--t--t--i--+--+-+--+--+--+-+-+---1 

7Z69448.1 

Fig. 16 Typical change of working voltage under operating conditions at T amb = 25 °c. 
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Voltage rgulator diodes for surface mounting BZV55 SERIES 

7 269449.1 

104 ~mmoommemoo t=I: I II 
t'.:": 

rf 

1-+--+-<--+-+-+--+-t--+-t-+--+-t-+-+--+-+-+--t--jf-+-+-t--+-+-+---+--,~ 

1 ._._...._,_............___._._._..._._.__.......__._._._..._.--+-.......__._._._-'-'--+-~ 

0 25 50 75 

Vz (V) at lztest (mA); Tj = 25 °c 

Fig. 17 Typical change of working voltage under operating conditions at Tamb = 25 oc. 
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BZX84 SERIES 

SILICON PLANAR VOLTAGE REGULA TOR 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 normalized rnnge of nomina! working 
voltages from 2,4 V tc 75 V with a working voltage tolerance of± 5%. 

QUICK REFERENCE DATA 

Working voltage range 

Working voltage tolerance 

Total power dissipation up to T amb = 25 oc 

Junction temperature 

MECHANICAL DATA 

Fig. 1 SOT-23. 

, ____ 3,0 __ __,~, 

2,8 

--[fil-

Vz 

Ptot 

T J 

nom. 2,4 to 75 v 
±5 % 

max. 350 mW 

max. 175 oc 

Dimensions in mm 

0,150 
~.090 

//' 
-J0,95J -= 0,2@ A B 

max 

1,4 
1,2 

IC::===:;::1=;:===~-~ 
3 

2,5 
max 

j 
o,4a_g,1-J L--1~10.1@1 A Is I 

TOP VIEW 
7Z6690B.9 

See also Soldering recommendations. 

Marking code 

BZX84-C2V4 = Z11 
C2V7 = Z12 
C3VO = Z13 
C3V3 = Z14 
C3V6 = Z15 
C3V9 = Z16 
C4V3 = Z17 
C4V7 = Z1 
C5V1 = Z2 

BZX84-C5V6 = Z3 
C6V2 = Z4 
C6V8 = Z5 
C7V5 = Z6 
C8V2 = Z7 
C9V1 = ZB 
C10 = Z9 
C11 = Y1 
C12 = Y2 

BZX84-C13 = Y3 
C15 = Y4 
C16 = Y5 
C18 = Y6 
C20 = Y7 
C22 =YB 
C24 = Y9 
C27 = Y10 
C30 = Y11 

n~c.-qr2 
3 

BZX84-C33 = Y12 
C36 = Y13 
C39 = Y14 
C43 = Y15 
C47 = Y16 
C51 = Y17 
C56 = Y18 
C62 = Y19 
C68 = Y20 
Clo= Y21 
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BZX84 SERIES 

RATINGS 

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

Repetitive peak forward current IFRM max. 250 mA 

Repetitive peak working current lzRM max. 250 mA 

Total power dissipation up to T amb = 25 °C** Ptot max. 350 mW 

Storage temperature Tstg -65 to+ 175 oc 

Junction temperature T· J max. 175 oc 

THERMAL CHARACTERISTICS* 

Tj = ·p x ( Rth. j-t + Rth t-s + Rth s-al + T amb 

Thermal resistance 

From junction to tab Rth j-t 50 K/W 

From tab to soldering points Rth t-s 280 K/W 

From soldering points to ambient** Rth s-a 90 K/W 

CHARACTERISTICS . 

Tj = 25 oc u·nless otherwi.se specified 

Forward voltage 
IF= 10 mA VF < 0,9 v 

. Reverse current 
BZX84-C2V4 VR = 1 V IR < 50 µA 

C2V7 vR·= 1 V IR < 20 µA 
C3VO VR = 1 V IR < 10 µA 
C3V3 VR = 1 V IR < 5 µA 
C3V6 VR = 1 V IR < 5 µA 
C3V9 VR = 1 V IR < 3 µA 
C4V3 VR=lV IR < 3 µA 
C4V7 VR =.2 V IR < 3 µA 
C5V1. VR=2V IR < 2 µA 
C5V6 VR =2 V IR < 1 µA 
C6V2 VR=4V IR < 3 µA 
C6V8 VR =4 V IR < 2 µA 
C7V5 VR=5V IR < 1 µA 
C8V2 VR = 5 V IR < 700 nA 
C9V1 VR =6 V IR < 500 nA 
cm VR = 7 V IR < 200 nA 
C11 VR =8 V IR < 100 nA 
C12 VR=BV IR < 100 nA 
C13 VR =8 V IR < 100 nA 
C15 to C75 . VR = 0,7.Vznom IR < 50 nA 

* See Thermal characteristics. 
** Device mounted ona ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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Silicon planar voltage regulator diodes BZX84 SERIES 

BZX84-.... working voltage differential temperature coefficient diode capacitance 
resistance 

Vz (V) rdiff (n) :sz (mV/K) Cd(pF):f = 1 MHz; -
at lztest = 5 mA at lztest = 5 mA at lztest ,~ 5 mA VR=O 

min. max. typ. max. min .. typ. max. typ. max. 

C2V4 2,2 2,6 70 100 3,5 -1,6 0 375 450 
C2V7 2,5 2,9 ·75 100 ::i ,fi -2,0 0 350 450 
C3VO 2,8 3,2 80 95 ··3,5 2, 1 0 350 450 
C3V3 3, 1 3,5 85 95 ·-3,5 . 2,4 0 325 450 
C3V6 3,4 3,8 85 90 --3,5 --2,4 0 300 450 

C3V9 3,7 4, 1 85 90 -3,5 ---2,5 0 300 450 ..__ 
C4V3 4,0 4,6 80 90 -3,5 --2,5 0 275 450 
C4V7 4,4 5,0 50 80 -3,5 -1,4 0,2 245 300 
C5V1 4,8 5,4 40 60 -2,7 -·0,8 1,2 235 300 
C5V6 5,2 6,0 15 40 -2,0 1,2 2,5 225 300 

C6V2 5,8 6,6 6 10 0,4 2,3 3,7 125 200 
C6V8 6,4 7,2 6 15 1,2 3,0 4,5 105 200 
C7V5 7,0 7,9 6 15 2,5 4,0 5,3 95 150 
C8V2 7,7 8,7 6 15 3,2 4,6 6,2 90 150 
C9V1 8,5 9,6 6 15 3,8 5,5 7,0 70 150 

ClO 9,4 10,6 8 20 4,5 6,4 8,0 70 90 
C11 10,4 11,6 10 20 5,4 7,4 9,0 65 85 

1:12 11,4 12,7 10 25 6,0 8,4 10,0 65 85 
C13 12,4 14, 1 10 30 7,0 9,4 11,0 60 80 
Ci5 13,8 15,6 10 30 9,2 11,4 13,0 55 75 

C16 15,3 17, 1 10 40 10,4 12,4 14,0 52 75 
C18 16,8 19, 1 10 45 12,4 14,4 16,0 47 70 
C20 18,8 21,2 15 55 14,4 16,4 18,0 36 60 
C22 20,8 23,3 20 55 16,4 18,4 20,0 34 60 
C24 22,8 25,6 25 70 18,4 20,4 22,0 33 55 

at lz = 2 mA at lz = 2 mA at lz = 2 mA 

min. max. typ. max. min. typ. max. typ. max. 

C27 25, 1 28,9 25 80 21,4 23,4 25,3 30 50 
C30 28,0 32,0 30 80 24,4 26,6 29,4 27 50 
C33 31,0 35,0 35 80 27,4 29,7 33,4 25 45 
C36 34,0 38,0 35 90 30,4 33,0 37,4 23 45 
C39 37,0 41,0 40 130 33,4 36,4 41,2 21 45 

C43 40,0 46,0 45 150 37,6 41,2 46,6 21 40 
C47 44,0 50,0 50 170 42,0 46,1 51,8 19 40 
C51 48,0 54,0 60 180 46,6 51,0 57,2 19 40 
C56 52,0 60,0 70 200 52,2 57,0 63,8 18 40 
C62 58,0 66,0 80 215 58,8 64,4 71,6 17 35 

C68 64,0 72,0 90 240 65,6 71,7 79,8 17 35 
C75 70,0 79,0 95 255 73,4 80,2 88,6 16,5 35 



BZX84 SERIES 

BZX84-.... working voltage differential working voltage differential 
resistance resistance 

Vz(V) rdiff (,Q) Vz (V) rdiff (n) 

at lz = 1 mA at lz = 1 mA at lz = 20 mA at lz =20mA 

min. nom. max. typ. max. min. nom. max. typ. max. 

C2V4 1,7 1,9 2, 1 275 600 2,6 2,9 3,2 25 50 
C2V7 1,9 2,2 2,4 300 600 3,0 3,3 3,6 25 50 
C3VO 2, 1 2,4 2,7 325 600 3,3 3,6 3,9 25 50 
C3V3 2,3 2,6 2,9 350 600 3,6 3,9 4,2 20 40 
C3V6 2,7 3,0 3,3 375 600 3,9 4,2 4,5 20 40 

C3V9 2,9 3,2 3,5 400 600 4,1 4,4 4,7 15 30 
C4V3 3,3 3,6 4,0 410 600 4,4 4,7 5, 1 15 30 
C4V7 3,7 4,2 4,7 425 500 4,5 5,0 5,4 8 15 
C5V1 4,2 4,7 5,3 400 480 5,0 5,4 5,9 6 15 
C5V6 4,8 5,4 6,0 80 400 5,2 5,7 6,3 4 10 

C6V2 5,6 6, 1 6,6 40 150 5,8 6,3 6,8 3 6 
C6V8 6,3 6,7 7,2 30 80 6,4 6,9 7,4 2,5 6 
C7V5 6,9 7,4 7,9 30 80 7,0 7,6 8,0 2,5 6 
C8V2 7,6 8, 1 8,7 40 80 7,7 8,3 8,8 3 6 
C9V1 8,4 9,0 9,6 40 100 8,5 9,2 9,7 4 8 

C10 9,3 9,9 10,6 50 150 9,4 10, 1 10,7 4 10 
C11 10,2 10,9 11,6 50 150 10,4 11, 1 11,8 5 10 
C12 11,2 11,9 12,7 50 150 11,4 12, 1 12,9 5 10 
C13 12,3 12,9 14,0 50 170 12,5 13,1 14,2 5 15 
C15 13,7 14,9 15,5 50 200 13,9 15, 1 15,7 6 20 

C16 15,2 15,9 17,0 50 200 15,4 16, 1 17,2 6 20 
C18 16,7 17,9 19,0 50 225 16,9 18, 1 19,2 6 20 
C20 18,7 19,9 21,1 60 225 18,9 20,1 21,4 7 20 
C22 20,7 21,9 23,2 60 250 20,9 22, 1 23,4 7 25 
C24 22,7 23,9 25,5 60 250 22,9 24,1 25,7 7 25 

at lz = 0,1 mA at lz=0,5mA at lz = 10 mA at lz = 10 mA 

min. nom. max. typ. max. min. nom. max. typ. max. 

C27 25,0 26,9 28,9 65 300 25,2 27, 1 29,3 10 45 
C30 27,8 29,9 32,0 70 300 28,1 30,1 32,4 15 50 
C33 30,8 32,9 35,0 75 325 31, 1 33,1 35,4 20 55 
C36 33,8 35,9 38,0 80 350 34,1 36,1 38,4 25 60 
C39 36,7 38,9 41,0 80 350 37,1 39,1 41,5 25 70 

C43 39,7 42,9 46,0 85 375 40,1 43,1 46,5 25 80 
C47 43,7 46,8 50,0 85 375 44,1 47,1 50,5 30 90 
C51 47,6 50,8 54,0 90 400 48,1 51, 1 54,6 35 100 
C56 51,5 55,7 60,0 100 425 52,1 56,1 60,8 45 110 
C62 57,4 61,7 66,0 120 450 58,2 62,1 67,0 60 120 

C68 63,4 67,7 72,0 150 475 64,2 68,2 73,2 75 130 
C75 69,4 74,7 79,0 170 500 70,3 75,3 80,2 90 140 
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Silicon planar voltage regulator diodes 
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Fig. 2 Power derating curve. 

Model for calculating the static working voltage (Vz statl· 

BZX84 SERIES 

This model can be derived from Vz stat= Vz dvn +fl Vz of which Vz dyn is given in the preceding 
tables and can be derived from the typical dynamic characteristic curves in Figs 3 to 6. 
fl Vz = fl T x Sz. For Sz see tables and graphs Sz versus Tj· 
flT = Ptot x Rth j-a = lz x Vz dyn x Rth j-a· 
Following flVz = lz x Vz dyn x Rth j-a x Sz and the model will be: 

Vz stat= Vz dyn + lz x Vz dyn x Rth j-a x Sz 

Calculating example 

BZX84-C24 mounted on a ceramic substrate of 7 x 5 x 0,6 mm; at lz = 7 mA. 
7 430 

Vz stat = 24 + ( 1000 x 24 x 1000 x 20,3) 

= 24 + 1,47 = 25,47 v. 
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BZX84 SERIES L--~---
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Fig. 3 Dynamic characteristics; typical values; Tj ~ 25 oc. 
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Fig. 4 Dynamic characteristics; typical values; Tj = 25 oc. 
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Silicon planar voltage regulator diodes BZX84 SERIES 
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Fig. 5 Dynamic characteristics; typical values; Tj = 25 °c. 
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BZX84 SERIES 
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Fig. 7 Typical values at Tj = 25 oc. 

+lO 7Z59256.3 

Sz 1--1---1--+--+-J_+--+-+-"J_i--+-+-+--t t y pi ca I v a I u es 
t--t--t-- B Z X 84-C12 :-· -t--T~~~---r--< 

(mV/K) J--l;~"'*'"~'*'"'l=F~"*-1-*~"*-~ c 11 t-+-+-jf--t--t-+--t-+-

+ 7,5 H=l=t=+=~i=+:+=i=:i=:·-;M=t:;;;R;;;j=l=;f;~ 
C10 

l--+--l-l--+--+--1·--t c 9 v 1 +-+--+--+-+-+--t--+--+--1 

+5 ::n: 
1--Jo---~ cs v 2 _........., ___ ""'" 
H--1-1-1-+-I-! C 7 V 5 +-+..,_,H-+-+-+-H 

C6 V 8 +--+-- . 

l-+-,,F--1--++--i--t c 5 v 6 

VI ~ C 4 V 7 t--t-+--1-+-+-+-+-lrl 
1-"'1 

5 10 15 20 
lz (mA) 

Fig. 9 Typical values; Tj = 25 to 175 oc. 

7Z77972.1 

0 

Sz i---t-t-BZX84--C4V3.,._,__,_-;---t--+-1 
(mV/K) v 

-1 

l\ V ~ C3V6 -r-T-

~J_ v j_ j_ 

[j_ C2V7 t---

-31-r-t---t--+--+--+-+--l--+-t---+---+--+-j--j 

-4~~~~~~~~~~~~~ 

0 25 50 75 
lz (mA) 

Fig. 8 Typical values; Tj = 25 to 175 oc. 

732 
A"'"~ 1980 I ------------------------------



Silicon planar voltage regulator diodes 

7Z82786 
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105~~~~~~E3-;,;:--:;~7Z~7~29~0~811 E typ. values 
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Fig. 12. 

BZX84 SERIES 

10 5EJ~EE~~!f~~~-:;i~1z~1~29~0~9l1 I: typ. values 
6 V z ,_.____._._...__.__._.___,___,_~ Ta mb = 25 ° C 

(mV) 

] 

II 10 .......... ......_._._...._.~ ......... _,_..._._ ........ ~..J.....J-.L-.J.....I 
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Fig. 11. 
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BZX84 SERIES J 
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N-CHANNEL FETS 

PMBF4391 
PMBF4392 
PMBF4393 

Silicon n-channel depletion type junction field-effect transistors on a plastic microminiature envelope 
intended for application in thick and thin-film circuits. The transistors are intended for low-power, 
chopper or switching applications in industry. 

QUICK REFERENCE DATA 

PMBF4391 PMBF4392 PMBF4393 

Drain-source voltage 

Drain current 
Vos= 20 V;VGs = 0 

Gate-source cut-off voltage 
V DS = 20 V; ID = 1 nA 

Drain-source resistance (on) at f = 1 kHz 
ID = 1 mA; V GS = 0 

Feedback capacitance at f = 1 MHz 
-VGs=12V;Vos=O 

Turn-off time 
Yoo= 10V;VGs=O 

lo= 12 mA;-VGSM = 12 V 

ID = 6 mA; -V GSM = 7 V 

lo=3mA;-VGsM=5V 

±Vos max. 40 

loss > 50 

> 
-V(P)GS < 

rdson 

Crs 

Dimensions in mm 

< 

< 

< 
< 
< 

4 
10 

30 

3,5 

20 

MECHANICAL DATA 

Fig. 1 SOT-23. 1---- 3,0 __ __, .. 1 

0,150 
~.090 

!/' 

2,8 

--[fil-

-lo,951 

1,4 
1,2 

2,5 
max 

!.t::====:;=t::::;===~_J 

0 48 ° _J 
' -0,1 l-i•lo.1@1 A I BI 

TOP VIEW 

! 

40 

25 

2 
5 

60 

3,5 

35 

40 v 

5 mA 

0,5 v 
3 v 

100 n 

3,5 pF 

ns 

ns 

50 ns 

Marking code 

PMBF4391 = M62 
PMBF4392 = M63 
PMBF4393 = M64 

-:- 0,2@ A B 

3-©~ -

1Z96885 
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PMBF4391 
PMBF4392 
PMBF4393 

RATINGS 

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

Drain-source voltage (See Fig. 4) ±Vos 

Drain-gate voltage (See Fig. 4) VoGO 

Gate-source voltage (See Fig. 4) -V GSO 

Gate current (d.c.) 

Total power dissipation up to T amb = 65 °c 

Storage temperature range 

Junction temperature 

THERMAL CHARACTERISTICS 

Tj = P ( Rth j-t + Rth t-s + Rth s-al + Tamb 

Thermal resistance 

From junction to tab 

From tab to soldering points 

From soldering points to ambient* 

CHARACTERISTICS 

T amb = 25 °c unless otherwise specified 

Gate-source voltage 
IG=lmA;Vos=O 

Gate-source cut-off current 
Vos=OV;-VGs=20V 

Vos= 0 V;-VGs = 20 V; Tamb = 150 °c 

Drain current** 
Vos= 20 V; VGs = 0 

Gate-source breakdown voltage 
-IG = 1 µA; Vos= 0 

Gate-source cut-off voltage 
lo= 1 nA; Vos= 20 V 

Drain-source voltage (on) 
lo= 12 mA; VGS = 0 

lo= 6 mA; VGS = 0 

ID = 3 mA; V GS = 0 

Drain-source resistance (on) 
lo=O;VGs=O;f=1 kHz 

loss 

-V(BR)GSS 

-V(P)GS 

Voson 

Voson 

Voson 

rds on 

Rth j-t 

Rth t-s 

Rth s-a 

VGson 

-IGss 

-IGss 

PMBF4391 

> 50 

< 150 

> 40 

> 4 

< 10 

< 0,4 

< 
< 

< 30 

-* Mounted on a ceramic substrate of 7 mm x 5 mm x 0,7 mm. 
** Measured under pulsed conditions;tp == 100µs; 8 = 0,01. 

736 ApcU 19871 

max. 

max. 

max. 

max. 

40 v 
40 v 
40 v 
50 mA 

max. 250 mW 

-65 to+ 175 oc 

max. 175 oc 

< 

< 
< 

PMBF4392 

25 
75 

40 

2 
5 

0,4 

60 

60 K/W 

260 K/W 

120 K/W 

v 

nA 

0,2 µA 

PMBF4393 

5 mA 
30 mA 

40 v 

0,5 v 
3 v 

v 
v 

0,4 v 

100 n 



J 
PMBF4391 

N-channel FETs PMBF4392 
PMBF4393 

PMBF4391 PMBF4392 PMBF4393 

Drain cut-off current 

-VGS = 12 VJ losx < nA 

-VGs = 7 v Vos= 20 v losx < nA 

-VGs=5V losx < nA 

-Vos• 12Vl losx < 0,2 µ.A 

-VGs = 7 v Vos= 20V;Tamb=15ooc losx < 0,2 µ.A 

-VGs=5V losx < 0,2 µ.A 

y-parameters (common source) 
Vos=20V;VGs=O;f= 1 MHz 

Input capacitance Cis < 14 14 14 pF 

Feedback capacitance Crs < 3,5 3,5 3,5 pF 

Switching times 
Voo= 10V;VGs=O 

Conditions lo and -VGSM lo 12 6 3 mA 

-VGSM 12 7 5 v 
Rise time tr < 5 5 5 ns 

Turn on time ton < 15 15 15 ns 

Fall time tf < 15 20 30 ns 

Turn off time to ff < 20 35 50 ns 

VGs=D --,o-o;.-o -__ .... ----------------

V; 

7260930 

Fig. 2 Switching times waveforms. 



PMBF4391 
PMBF4392 
PMBF4393 

Fig. 3 

Voo 

Test circuit. 

±.Vos 60 

VoGO 
-VGSO 

(VI 
40 

20 

0 
0 

300 

Ptot 
(mW) 

200 

100 

0 
0 

738 M•~h 19851 

1µF 

R = 9•6 - 51 n ·1 'o 
Pulse generator: 

T.U.T. Vo tr < 0,5 ns 

j 
tf < 0,5 ns 

tp 100µs 

8 0,01 
726092.9 

Oscilloscope: 

R· I son 

7282736 

1 

~ 
[I 

100 Tamb(OC) 200 

Fig. 4 Voltage derating curve. 
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Fig. 5 Power derating curve. 



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) 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current (d.c.) 

Total power dissipation up to Tamb = 25 oc 

D.C. current gain 
le= 150 mA; VcE = 10 V 
le= 500 mA; VcE = 10 V 

Transition frequency at f = 100 MHz 
le= 20 mA; VcE = 20 V 

MECHANICAL DATA 

Fig. 1 SOT-23. 

Ve so 
Vern 

VEBQ 

le 

Ptot 

hFE 
hFE 

fT 

max. 

max. 

max. 

max. 

max. 

> 

> 

1--- 3,0 ___ .,, 
2,8 

-[fil-

60 

30 

5,0 

30 

250 

75 v 
40 v 
6,0 v 

600 mA 

350 mW 

100 to 300 
40 

300 MHz 

Dimensions in mm 

Marking code 

PMBT2222 = P1 B 
PMBT2222A = P1P 

3 0,150 
~,090 

//' 
-I0,951 r-=lo,2@1 A I BI 

.--+--. --+----+-----'-] '-© 

max 

1,4 2,5 1,2 max 

IC::====::::;=t:::::;::====~--· 
3 

o,4a _g,,-J l-l-$-lo.1@1 A Is I 

TOP VIEW 

7Z66908.9A 
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PMBT2222 
PMBT2222A 

RATINGS 

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

PMBT2222 

Collector-base voltage (open emitter) see Fig. 4 Vcso max. 60 

Collector-emitter voltage (open base) see Fig. 4 VcEO max. 30 

Emitter-base voltage (open collector) see Fig. 4 Vrno max. 5,0 

Collector current (d.c.) ic max. 

Total power dissipation* 
up to Tamb = 25 oc Ptot max. 

PMBT2222A 

75 v 
40 v 

6,0 v 
600 mA 

350 mW 

Storage temperature range Tstg -55 to 150 oc 

Junction temperature T· J max. 150 oc 

THERMAL RESISTANCE * 

From junction to ambient Rth j-a 350 K/W 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

PMBT2222 PMBT2222A 

Collector cut-off current 
IE=O;Vcs=50V icso < 0,01 µA 
IE= 0; Vea= 60 v ICBO < 0,01 µA 
IE= 0; Vea= 50 V; Tj = 125 oc lcso < 10 µA 
I E = 0; V CB = 60 V; Tj = 125 oc icso < 10 µA 
Vrn=3V;VcE=60V ICEX < 10 nA 

Base current 
with reverse biased emitter junction 
Vrn = 3 V; VcE = 60 v IBEX < 20 nA 

Emitter cut-off current 
le= O; VEB = 3 V IEBO < 10 nA 

Saturation voltages** 
lc=150mA;ls=15mA VcEsat < 400 300 mV 

VBEsat < 1300 mV 

VBEsat 0,6 to 1,2 v 
IC= 500 mA; IB = 50 mA VcEsat < 1600 1000 mV 

VsEsat < 2600 2000 mV 

Breakdown voltages 
lc=1,0mA;ls=O V(BR)CEO > 30 40 v 
IC= 100 µA; IE= 0 V(BR)CBO > 60 75 v 
IC = 0; I E = 10 µA V(BR)EBO > 5,0 6,0 v 

Device mounted on a ceramic substrate of 15 mm x 15 mm x 0, 7 mm. 
Measured under pulsed conditions to avoid excessive dissipation; tp < 300 µs; o < 0,02. 

~~~74-0~~~~-M-ay~19_8_7-~ 



Silicon planar epitaxial transistors PMBT2222 
PMBT2222A 

PMBT2222 I PMBT2222A 

D.C. current gain 
lc=0,1 mA;VcE=10V hFE > 35 
lc=1 mA;VcE=10V hFE > 50 
lc=10mA;VcE=10V hFE > 75 
le= 10 mA; VcE = 10 V; Tamb = -55 °c hFE > 35 
lc=150mA;VcE=10V hFE 100 to 300 
lc=150mA;VcE=1V hFE > 50 
lc=500mA;VcE=10V hFE > 30 40 

Transition frequency at f = 100 MHz* 
le= 20 mA; VcE = 20 V fT > 250 300 MHz 

Output capacitance at f = 1 MHz 
IE=O;Vcs=10V Co < 8,0 pF 

Input capacitance at f = 1 MHz 
lc=O;Vrn=0,5V Ci < 30 25 

h-parameters (common emitter) at f = 1 kHz 
lc=1 mA;VcE=10V 
input impedance hie 2,0 to 8,0 kn 
reverse voltage transfer ratio hre < 8,0 x 10-4 
small signal current gain hfe 50 to 300 
output admittance hoe 5,0 to 35 µS 

lc=10mA;VcE=10V 
input impedance hie 0,25 to 1,25 kn 
reverse voltage transfer ratio hre <4,0x 10-4 
small signal current gain hf e 75 to 375 
output admittance hoe 25 to 200 µS 

Noise figure at Rs= 1 kn 
le= 100 µA; VcE = 10 V; f = 1 kHz F 4,0 dB 

Switching times (between 10% and 90% levels) 

Turn-on time switched to I c = 150 mA 
delay time td < 10 ns 
rise time tr < 25 ns 

Turn-off time switched from le= 150 mA 
storage time ts < 225 ns 
fall time tf < 60 ns 

* fT is defined as the frequency at which hfe extrapolates to unity. 
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PMBT2222 
PMBT2222A 

V; 

Fig. 2 Waveform and test circuit delay and rise time. 

Vi= -0,5 to+ 9,9 V; Vee= 30 V; Rl = 619 n; R2 = 200 n. 

Pulse generator: Oscilloscope: 
pulse duration tp .;; 200 ns input impedance 
rise time tr .;; 2 ns input capacitance 
duty factor 8 2% rise time 

V; 

time 

Fig. 3 Waveform and test circuit storage and fall time. 

Vi= --13,8 to+ 16,2 V; Vee= 30 V;-Vss = 3 V; Rl = 1 kD; R2 = 200 n. 

Pulse generator: 
fall time 
pulse time 

tf < 5 ns 
ti 100 µs 
t2 500 µs 

M•y 19871 

Oscilloscope: 
input impedance 
input capacitance 
rise time 

Vee 

Zi > lOOkD 
ei < 12 pF 
tr < 5 ns 

7Z82484.1 

Zi > lOOkD 
ei < 12 pF 
tr < 5 ns 



PMBT2907 
PMBT2907A 

SILICON PLANAR EPITAXIAL TRANSISTORS 

P-N-P silicon transistors, in a microminiature plastic envelope, intended for medium power switching 
and general purpose amplifier applicatio!ls in thick and thin-film circuits. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current (d.c.) 

Total power dissipation up to T amb = 25 oc 

Junction temperature 

D.C. current gain 
-le= 500 mA; -VcE = 10 V 

Turn-off switching time 

-Vcso 

-VcEO 

-VEBO 

-le 

Ptot 

Tj 

-Icon= 150 mA, -I Bon = I Boff = 15 mA toff 

Transition frequency at f = 100 MHz 
-le= 50 mA; -VcE = 20 V fT 

MECHANICAL DATA 

Fig. 1 SOT-23. , ____ 3,0 __ ~~I 

0,150 
~,090 

2,8 

-[fil-
-I0,951 

PMBT2907 

max. 60 

max. 40 

max. 

max. 

max. 

max. 

> 30 

< 

> 

PMBT2907A 

5,0 

60 v 
60 v 

v 
600 

350 

150 

100 

200 

50 

mA 

mW 
oc 

ns 

MHz 

Dimensions in mm 

Marking code 

PMBT2907 = P2B 
PM BT2907 A = P2 F 

3 

//' r-=-lo,2@IA I Bl 
.....+--.---+-+------+! '-© 

TOP VIEW 

2,5 
max 

j 
7Z66908.9A 
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PMBT2907 
PMBT2907A 

RATINGS 

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

PMBT2907 PMBT2907A 

Collector-base voltage (open emitter) 
see Figs 4 and 5 -Vcso max. 60 60 v 

Collector-emitter voltage (open base) 
see Figs 4 and 5 --VcEo max. 40 60 v 

Emitter-base voltage (open collector) 
see Figs 4 and 5 -vrno max. 5,0 v 

Collector current (d.c.) -1c max. 600 mA 

Power dissipation up to T amb = 25 oc Ptot max. 350 mW 

Storage temperature range Tstg -65 to +150 oc 

Junction temperature T-J max. 150 oc 

THERMAL RESISTANCE* 

From junction to ambient in free air Rth j-a 350 K/W 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

PMBT2907 PMBT2907A 

Collector cut-off current 
IE=0;-Vcs=50V -icso < 20 10 nA 
IE= 0; -Vcs = 50 V; Tj = 125 °c -lcso < 20 10 µA 
-VEB = 0,5 V;-VcE = 30 V -ICEX < 50 nA 

Base current 
with reverse biased emitter junction 
--VEB = 3 V;-VcE = 30 V -IBEX < 50 nA 

Saturation voltages** 
-le= 150 mA; -Is= 15 mA -VcEsat < 0,4 v 

-VsEsat < 1,3 v 

-le= 500 mA;-ls = 50 mA -VcEsat < 1,6 v 
-VsEsat < 2,6 v 

Collector-base breakdown voltage 
open emitter; -le= 10 µA; IE= 0 -V(BR)CBO 60 v 

Collector-emitter breakdown voltage 
open base;-lc = 10 mA; IB = 0 -V(BR)CEO > 40 60 v 

Emitter-base breakdown voltage 
open collector;-IE = 10 µA; le= 0 -V(BR)EBO 5,0 v 

Device mounted on a ceramic substrate of 15 mm x 15 mm x 0,7 mm. 
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Silicon planar epitaxial transistors PMBT2907· il 
PMBT2967A !I 

I· 
!,j 

PMBT2907 PMBT2907A 
il 
I ,. 

D.C. current gain 1: 

-le= 0,1 mA;-VcE=10V hFE > 35 75 
-le= 1mA;-VcE=10V hFE > 50 100 
-le= 10 mA; -VcE = 10 V hFE > 75 100 
-le= 150 mA; -VcE = 10 V hFE 100 to 300 
-le= 500 mA; -VcE = 10 V hFE > 30 I 50 

Transition frequency at f = 100 MHz 
-le= 50 mA; --VcE = 20 V; Tamb = 25 °c fT > 200 MHz 

Output capacitance at f = 1 MHz 
IE= le=O;-Vcs = 10V Co < 8,0 pF 

Input capacitance at f = 1 MHz 
le= le= O; -Ves = 2 v ei < 30 pF 

Switching times (between 10% and 90% levels) 

Turn-on time when switched to 
-le= 150 mA; -19 = 15 mA; Vee= 30 V 
delay time td < 10 ns 
rise time tr < 40 ns 
turn-on time (td +tr) ton < 45 ns 

Turn-off time when switched from 
-le= 150 mA;-19 = 15 mA; Vee= 6 V 
to cut-off with + I BM = 15 mA (see Fig. 3) 
storage time ts < 80 ns 
fall time tf < 30 ns 
turn-off time (ts + tf) to ff < 100 ns 
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PMBT2907 
PMBT2907A 

Input pulse generator: 
Fig. 2 and Fig. 3 

Output oscilloscope: 
Fig. 2 and Fig. 3 

746 

-30V 

T.U.T. 

7Z82344 

Fig. 2 Turn-on switching time test circuit. 

+15V -6V 

Fig. 3 Turn-off switching time test circuit. 

frequency 150 Hz 
pulse duration tp 200 ns 
rise time tr .;;;; 2 ns 
output impedance Zo 50 n 
rise time tr .;;;; 5 ns 
input impedance zi 10 Mil 



Silicon planar epitaxial transistors PMBT2907 :1 

--.,...-------------------------7Z844~1-4 __ P_M_B_T_2_s_o_1_A ____ :l 
75 1 

i,; 
-v ' I I 

-Vcso 
(V) 

50 Tl 
-VcEO 

25 

1- -VEBO 

0 
0 100 

ll 
~ 

~~ 
~ 

[ 
~ .\ 

Tamb (QC) 

Fig. 4 Voltage derating curves PMBT2907. 

75 

-V 
(V) 

50 

25 

0 
0 

1111111 
-Vcsol-Vcrn 

-VEBO 
_l 

100 

II 
1 
' 
r\ 

~ 
~· 

~ I 
Tamb (QC) 

200 

7Z84415 

200 

Fig. 5 Voltage derating curves PMBT2907A. 

ptot 

(mW) 
l--l-1--+--l-+-lf---+-+--+--l--1---4-1--+--1-+-lf---+-+--+--l--H 

500t-t-+-+--+-+-1f-+-+--+-+-l-+-+-+--+-+-1f-+-+--+-+-H 

o .......................... ......._ ........... __.__._"'-'l......L.--'-....._...__.__._]'.;_~Clo..L.--'-....._~ 
0 100 Tamb (°C) 200 

Fig. 6 Powerderatingcurve PMBT2907/A. 
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PMBT3903 
PMBT3904 

SILICON EPITAXIAL TRANSISTORS 

N-P-N transistors in a microminiature (SMD) plastic envelope intended for surface mounted applications. 

They are primarily intended for use in telephony and professional communication equipment. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current (d.c.) 

Total power dissipation up to T amb = 25 oc 

D.C. current gain 
lc=10mA;VcE=1 v 

Transition frequency at f = 35 MHz 
le= 10 niA; VcE = 20 v 

MECHANICAL DATA 

Fig. 1 SOT-23. 

3 ,-© 0,150 
~.090 

//' 

See also Soldering recommendations. 

veso max. 

Vern max. 

VEBQ max. 

le max. 

Ptot max. 

hFE 
> 
< 

fT > 

, ____ 3,0 ___ .. , 

2,8 

-[fil-
-I0,951 

PMBT3903 I PMBT3904 

50 
150 

250 

60 v 

40 v 
6 v 

200 mA 

300 mW 

100 
300 

300 MHz 

Dimensions in mm 

Marking code 

PMBT3903: PlY 
PMBT3904: P1A 

r1=10.2@I A I BI 
.......+-.-+---+-----+1 

1,4 2,5 
1,2 max 

~===~===~-~ j 3 

l-i~lo.1@ I A I BI 

TOP VIEW 

7266908.9 

( J"IY 1987 749 



PMBT3903 
PMBT3904 

RATINGS 

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

Collector-base voltage (open emitter) VcBo max. 60 

Collector-emitter voltage (open base) VcEQ max. 40 

Emitter-base voltage (open collector) VEBO max. 6 

Collector current (d.c.) ic max. 200 

Total power dissipation* 
up to Tamb = 25 oc Ptot max. 300 

Storage temperature Tstg -65 to +150 

Junction temperature Tj max. 

THERMAL RESISTANCE** 

Tj = P ( Rth j-t + Rth t-s + Rth s-al + T amb 

Thermal resistance 
from junction to ambient* Rth j-a 

CHARACTERISTICS 

T amb = 25 oc unless otherwise specified 

Collector-emitter breakdown voltage"> 
lc=1mA;IB=O V(BR)CEO min. 

Collector-base breakdown voltage 
le= 10 µA; IE= 0 V(BR)CBO min. 

Emitter-base breakdown voltage 
ie = 10 µA; ic = o V(BR)EBO min. 

Collector cut-off current 
VcE = 30 V; VEB = 3 v lcex max. 

Output capacitance at f = 1 MHz 
le= o; VcB = 5 v Cc max. 

Input capacitance at f = 1 MHz 
le= o; VBE = o,5 v Ce max. 

Base current 
with reverse biased emitter junction 
VeB=3V;Vce=30V IBEX max. 

* Mounted on a ceramic substrate: area= 10 x 8 mm 2 ; thickness= 0,7 mm. 
** See Thermal characteristics. 

Pulse test conditions: tp = 300 µs; duty cycle.,;;;; 2%. 
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Silicon epitaxial transistors j PMBT3903 
PMBT3904 

PMBT3903 I PMBT3904 

Saturation voltages 
I e = 10 mA; I B = 1 mA 

VeEsat 
max. 0,2 v 

le=50mA; ls=5mA max. 0,3 v 

le= 10 mA; IB = 1 mA VBEsat 
min. 0,65 v 
max. 0,85 v 

le= 50 mA; Is= 5 mA VsEsat max. 0,95 v 
o.e. current gain * 

le=0,1mA;VeE=1 V hFE > 20 40 

le= 1 mA; VeE = 1 V hFE > 35 70 

le= 10 mA; VeE = 1 V hFE > 50 100 
< 150 300 

le= 50 mA; VeE = 1 V hFE > 30 60 

le=lOOmA;VeE=l v hFE > 15 30 

Transition frequency at f = 100 MHz 
le= 10 mA; VeE = 20 V fT min. 250 300 MHz 

Noise figure at Rs= 1 k.Q 
le= 100 µA; VeE = 5 v 
f = 10 Hz to 15,7 kHz F max. 6 5 dB 

h-parameters (common emitter) 
le= 1 mA; VeE = 10 V; f = 1 kHz 

Input impedance hie 1to8 1to10: k.Q 

Reverse voltage transfer ratio hre 0, 1 to 5 0,5 to a 10-4 

Small-signal current gain hfe 50 to 200 100 to 400 

Output admittance hoe 1to40 1to40 µS 

Switching times 

Turn-on time when Vee= 3 V; VBE = 0,5 V 
le= 10 mA; I Bon= 1 mA 

Delay time td < 35 35 ns 

Rise time tr < 35 35 ns 

Turn-off time when Vee= 3 V; le= 10 mA 
I Bon= IBoff = 1 mA 

Storage time ts < 175 200 ns 

Fall time tf < 50 50 ns 

* Pulse test conditions: tp = 300 µs; duty cycle..; 2%. 
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l PMBT3906 

SILICON EPITAXIAL TRANSISTOR 

P-N-P transistor in a microminiature (SMD) plastic envelope intended for surface mounted applications. 

The PMBT3906 is primarily intended for use in telephony and professional communication equipment. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current (d.c.) 

Total power dissipation up to T amb = 25 oc 

D .C. current gain 
-le= 10 mA; -VcE = 1 V 

Transition frequency at f = 100 MHz 
-le= 10 mA; -VcE = 20 V 

MECHANICAL DATA 

fig. 1 SOT-23. 

3 

,-EQ 
0,150 

~,090 

!/' 

See also Soldering recommendations. 

-Vcso 
-Vern 

-VEBO 

-le 

Ptot 

hfE 

1 ____ 3,0 ___ ,_I 

2,8 

--D]]--
-10,951 

max. 40 v 
max. 40 v 
max. 5 v 
max. 200 mA 

max. 300 mW 

100 to 300 

1,4 
1,2 

"'lin. 250 MHz 

Dimensions in mm 

Marking code 

PMBT3906 : P2A 

2,5 
max 

LC:::::===:::;::::+:::;::=:==:::,i __ + l 3 

7266908.9 

TOP VIEW 
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PMBT3906 J 

754 

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 Tamb = 25 oc 

Storage temperature 

THERMAL CHARACTERISTICS** 

Tj = P( Rth j-t + Rth t-s + Rth s-al + Tamb 

Thermal resistance 
from junction to ambient 

CHARACTERISTICS 

T amb = 25 °c unless otherwise specified 

Collector-emitter breakdown voltage• 
-le= 1 mA; Is= 0 

Collector-base breakdown voltage 
-IC = 1 0 µA; IE = 0 

Emitter-base breakdown voltage 
-IE= 10µA; le= 0 

Collector cut-off current 
-VcE = 30V;-VEB = 3 V 

Base current 
with reverse biased emitter junction 

Output capacitance at f = 100 kHz 
IE=0;-Vcs=5V 

Input capacitance at f = 100 kHz 
le= O; -VBE = 0,5 V 

-Vcso 

-Vern 

-VEBO 

-le 

Ptot 

Tstg 

Rth j-a 

-V(BR)CEO 

-V(BR)CBO 

-V(BR)EBO 

-ICE 

-IBEX 

Cc 

Ce 

* 
** 

Mounted on a ceramic substrate: area= 10 x 8 mm; thickness= 0,7 mm. 
See Thermal characteristics. 
Pulse test conditions: tp = 300 µs; duty cycle .;;; 2%. 

J"ly 19871 

max. 40 v 
max. 40 v 
max. 5 v 
max. 200 mA 

max. 300 mW 

-55 to +150 oc 

420 K/W 

min. 40 v 

min. 40 v 

min. 5 v 

max. 50 nA 

max. 50 nA 

max. 4,5 pF 

max. 10 pF 



Silicon epitaxial transistor l PMBT3906 

Saturation voltages 
-le= 10mA;-ls= 1 mA -VeEsat max. 0,25 v 

max. 0,4 v 
-le= 50 mA;-ls = 5 mA -VeEsat min. 0,65 v 
-le=10mA;-ls=1 mA -VsEsat max. 0,85 v 
-le= 50 mA; -Is= 5 mA -Vsssat max. 0,95 v 

D.e. current gain 
-le= 0,1 mA; -VeE = 1 V hFE min. 60 

-le= 1 mA; -VeE = 1 V hFE min. 80 

-le= 10 mA; -VeE = 1 V hFE 
min. 100 
max. 300 

-le= 50 mA; -VeE = 1 V hFE min. 60 

-le= 100 mA; -VeE = 1 V hFE min. 30 

Transition frequency at f = 100 MHz 
-le= 10 mA; -VeE = 20 V fT min. 250 MHz 

Noise figure at Rs= 1 kn 
-le= 100 µA; -VeE = 5 v 
f = 10 Hz to 15,7 kHz F max. 4 dB 

h-parameters (common emitter) 
-le= 1 mA; -VeE = 10 V; f = 1 kHz 

2,0 kn 
Input impedance hie 

min. 
max. 12 kn 

hre 
min. 1,0 10-4 

Reverse voltage transfer ratio max. 10 10-4 

hfe 
min. 100 

Small signal current gain max. 400 

Output admittance hoe 
min. 30 µS 
max. 60 µS 

Switching times 
Turn-on time when -Vee= 3 V; -VsE = 0,5 V 
-le= 10 mA; -Ison= 1 mA 

Delay time td max. 35 ns 

Rise time tr max. 35 ns 

Turn-off time when -Vee= 3 V; -le= 10 mA 
-I Bon= -lsoff = 1 mA 

Storage time ts max. 225 ns 

Fall time tf max. 75 ns 

('"'Y 1987 
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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 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (d.c.) 

Total power dissipation up to T amb = 25 oc 

D.C. current gain 
lc=0,1 mA;VcE=5V 

IC = 1 mA; V CE = 5 V 

Transition frequency at f = 100 MHz 
lc=l mA;VcE=5V 

Input capacitance at f = 1 MHz 
le = O; VEB = 0,5 V 

MECHANICAL DATA 

Fig. 1 SOT-23. 

3 

1-© 
2 

Marking code 

PMBT6428: Pl K 
PMBT6429: Pl L 

0,150 
"2,090 

//' 

max 

See also Soldering recommendations. 

PMBT6428 PMBT6429 

Vcso max. 60 

Vern max. 50 

ic max. 

Ptot max. 

min. 250 
hFE max. 650 

hFE min. 250 

min. 
fT max. 

Ce max. 

---- 3,0 __ ~~· 
2,8 

--!Ifil-
-lo,9sl 

55 v 
45 v 

200 mA 

350 mW 

500 
1250 

500 

100 MHz 
700 MHz 

8,0 pF 

Dimensions in mm 

2,5 
max 

j 

-:- 0,2@ A B 

l---l•lo.1@1 A IB I 
1Z66908.10 

TOP VIEW 
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PMBT6428 
PMBT6429 

RATINGS 

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

PMBT6428 

Collector-base voltage (open emitter) Vcso max. 60 

Collector-emitter voltage (open base) Vern max. 50 

Emitter-base voltage {open collector) VEBQ max. 6,0 

Collector current (d.c.) le max. 200 

Total power dissipation* 
up to Tamb = 25 °c Ptot 350 

Storage temperature Tstg -55 to +150 

Junction temperature Tj max. 150 

THERMAL CHARACTERISTICS 

Thermal resistance 
from junction to ambient* Rth j-a 350 

CHAR~CTERISTICS 

Tamb = 25 °C unless otherwise specified 

PMBT6428 

Collector-emitter breakdown voltage 
le=1mA;ls=O . V(BR)CEO min. 50 

Collector-base breakdown voltage 
le= 0, 1 mA; IE= 0. V(BR)CBO min. 60 

Collector cut-qff current 
VeE = 30 V icrn max. 100 
IE=O;Vcs=30V icso max. 10 

Emitter cut-off current 
le= O; VEB = 5 V IEBO max. 10 

Base-emitter On-voltage 
min. 560 

le= 1 mA; VcE = 5.V VBE(on) max. 660 

* Mounted on a ceramic substrate of 15 mm x 15 mm x 0.7 mm. 
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PMBT6429 

55 v 
45 v 

v 
mA 

mW 

oc 

oc 

K/W 

PMBT6429 

45 v 

55 v 

nA 
nA 

nA 

mV 
mV 



Silicon epitaxial transistors PMBT6428 
PMBT6429 

Collector-emitter saturation voltage 

PMBT6428 I PMBT6429 

le= 10 mA; 19 = 0,5 mA VcEsat max. 0,2 v 
le= 100 mA; 19 = 5 mA VcEsat max. 0,6 v 

D.C. current gain 
le= 0,1 mA; VcE = 5 V hFE min. 250 500 

le=0,1 mA;VeE=5\f hFE 
min. 250 500 
max. 650 1250 

le= 1 mA; VcE = 5 V hFE min. 250 500 

le= 10 mA; VcE = 5 V hFE min. 250 500 

Transition frequency at f = 100 MHz 
min. 100 MHz 

le= 1 mA; VeE = 5 V fT max. 700 MHz 

Output capacitance at f = 1 MHz 
IE= 0; Vea= 10 v Cc max. 3,0 pF 

Input capacitance at f = 1 MHz 
le=O;VEB=0,5V Ce max. 8,0 pF 

December 1986 759 





PMBTA05 
PMBTA06 

SILICON EPITAXIAL TRANSISTORS 

N-P-N transistors in a microminiature (SMD) plastic envelope intended for surface mounted applications. 

They are primarily intended for use in telephony and professional communication equipment. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current (d.c.) 

Total power dissipation up to T amb = 25 °c 

D.C. current gain 
le= 100 mA; VCE = 1 V 

Transition frequency at f = 100 MHz 
IC = 10 mA; V CE = 2 V 

Collector-emitter saturation voltage 
IC = 100; I B = 10 mA 

MECHANICAL DATA 

Fig. 1 SOT-23. 

3 

'-© 
0,150 

~,090 

//' 

See also Soldering recommendations. 

Vcso 
Vern 

Vrno 
ic 

Ptot 

VcEsat 

PMBTA05 PMBTA06 

max. 60 80 V 

max. 60 80 V 

max. 4 V 

max. 500 mA 

max. 300 mW 

min. 50 

min. 100 MHz 

max. 0,25 v 

Dimensions in mm 

, ____ 3,0 __ ~~1 
2,8 

Marking code 

PMBTA05: P1H 
PMBTA06: P1G 

-[fil-
-lo,9sj r-=-lo,2@! A I BI 

-----+---+-----] 

1,4 
1,2 

2,5 
max 

IL::::=::;:::j::;::::=:=:=:,J--· j 

iZ66908.9 

TOP VIEW 
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PMBTA05 
PMBTA06 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC i34) 

PMBTA05 PMBTA06 

Collector-base voltage Vcso max. 60 80 v 
Collector-emitter voltage (open base) Vern max. 60 80 v 
Emitter-base voltage (open collector) VEBQ max. 4 v 
Collector current (d.c.) le max. 500 mA 

Total power dissipation * 
up to Tamb = 25 oc Ptot max. 300 mW 

Storage temperature Tstg -65 to +150 oc 

Junction temperature Tj max. 150 oc 

THERMAL CHARACTERISTICS** 

Tj = P ( Rth j-t + Rth t-s + Rth s-al + T amb 

Thermal resistance 
from junction to ambient Rth j-a 430 K/W 

CHARACTERISTICS 

T amb = 25 °c unless otherwise specified 

PMBTA05 PMBTA06 

Collector-emitter breakdown voltage & 

le = 1 mA; I B = 0 V(BR)CEO min. 60 80 v 
Emitter-base breakdown voltage 

lc=O;IE=100µA V(BR)EBO min. 4 v 
Collector cut-off current 

VcE = 60 V; lg= 0 ICEO max. 0, 1 µA 

Collector cut-off current 
Vcs=60V;IE=0 max. 0, 1 µA 
Vcs = 80 V; IE= 0 le BO max. 0, 1 µA 

Saturation voltages 
le= 100 mA; lg= 10 mA VcEsat max. 0,25 v 

Base-emitter on voltage 
le= 100 mA; VcE = 1 V VsE(on) max. 1,2 v 

D.e. current gain 
le=10mA;VcE=1 v hFE min. 50 

le= 100 mA; VCE = 1 V hFE min. 50 

Transition frequency at f = 100 MHz 
le= 10 mA; VcE = 2 V fT min. 100 MHz 

* Mounted on a ceramic substrate: area= 10 x 8 mm; thickness= 0,7 mm. 
See Thermal characteristics. 

& Pulse test conditions: tp = 300 µs; duty cycle ~ 2%. 
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PMBTA13 
PMBTA14 

N-P-N SMALL-SIGNAL DARLINGTON TRANSISTORS 

N-P-N small-signal darlington transistors in a·microminiature SMD envelope (SOT-23). 

Designed primarily for preamplifier input applications requiring high input impedance. 

P-N-P complement is the PMBTA63/64. 

QUICK REFERENCE DATA 

Collector-emitter voltage 
VsE = 0 

Collector current (d.c.) 

Total power dissipation 
up to Tamb = 25 oc 

Junction temperature 

D.C. current gain 
le= 10 mA; VcE = 5 V 

Transition frequency at f = 100 MHz 
le= 10 mA; VcE = 5 V. 

MECHANICAL DATA 

Fig. 1 SOT-23. 

PMBTA13 
PMBTA14 

, ____ 3,0 --'-----+-

2,8 

-[Lfil--

VcES 

le 

max. 30 v 
max. 300 mA 

max. 300 mW 

max. 150 oc 

min. 5000 
min. 10·000 

min. 125 MHz 

Dimensions in mm 

Marking code 

PMBTl.\13: P1M 
PMBTA14: P1N 0,150 

~,090 

!/' 
-10,951 r~Jo,2@JAJ BJ 

r+-i--+-+---+1 
2,5 
max 

3 

J--1-$-Jo.1@! A Is I 

TOP VIEW 

See also Soldering recommendations. 
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PMBTA13 
PMBTA14 

RATINGS 

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

Collector-base voltage (open emitter) Vcso 

Collector-emitter voltage 
VsE = 0 VcEs 

Emitter-base voltage (open collector) VEBQ 

Collector current (d.c.) le 

Total power dissipation 
up to Tamb = 25 oc* Ptot 

Storage temperature Tstg 

Junction temperature T· J 

THERMAL RESISTANCE 

From junction to ambient* Rth j-a 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector-emitter breakdown voltage 
le= 100 µA V(BR)CES 

Emitter-base cut-off current 
VsE=10V IEBQ 

Collector-base cut-off current 
Vcs = 30 v icso 

D.C. current gain 
le= 10 mA; VcE = 5 V PMBTA13 hFE 

PMBTA14 hFE 

le= 100 mA; VcE = 5 V PM BT A 13 hfE 
PMBTA14 hFE 

Collector-emitter saturation voltage 
le= 100 mA; Is= 0,1 mA VcEsat 

Base-emitter ON-voltage 
lc=100mA;VcE=5V VBE(on) 

Transition frequency at f = 100 MHz 
lc=10mA;VcE=5V fT 

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

J""' 19861 

max. 30 v 

max. 30 v 
max. 10 v 
max. 300 mA 

max. 300 mW 

-65 to +150 oc 

max. 150 oc 

430 K/W 

min. 30 v 

max. 0,1 µA 

max. 0, 1 µA 

min. 5000 
min. 10 000 

min. 10 000 
min. 20 000 

max. 1,5 v 

max. 2,0 v 

min. 125 MHz 



SILICON EPITAXIAL TRANSISTORS 

PMBTA4 ... 
PMBTA43 

N-P-N transistors in a microminiature (SMD) plastic envelope intended for surface mounted applica
tions. They are primarily intended for use in telephony and professional communication equipment. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) Vcso 

Collector-emitter voltage (open base) VcEO 

Emitter-base voltage (open collector) VEBO 

Collector current (d.c.) le 

Total power dissipation up to T amb = 35 °c Ptot 

Junction temperature Tj 

D.C. current gain 
le= 10 mA; VcE = 10 V 

Transition frequency at f = 35 MHz 
le= 10 mA; VcE = 20 V 

Feedback capacitance at f = 1 MHz 
lc=O;VcE=20V 

hFE 

Cre 

max. 

max. 

max. 

max. 

max. 

max. 

> 

> 

< 

MECHANICAL DATA 

Fig. 1 SOT-23. I ____ 3,0 __ ___,~, 

3 

'-© 0,150 
-...E.090 

//' 

See also Soldering recommendations. 
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-10,951 

3 

0 48 ° -' ' -0,1 

TOP VIEW 

PMBTA42 

300 

300 

3 

1 
2,5 
max 

j 

PMBTA43 

200 v 
200 v 

6 v 
500 mA 

310 mW 

150 oc 

40 

50 MHz 

4 pF 

Dimensions in mm 

-;. 0,2@ A B 

Marking code 

PMBTA42 = P1D 
PMBTA43 = PlE 

7Z66908.9 
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PMBTA42 
PMBTA43 

RATINGS. 

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

PMBTA42 PMBTA43 

Collector-base voltage (open emitter) VcBO max. 300 200 v 
Collector-emitter voltage (open base) VcEQ max. 300 200 v 
Emitter-base voltage· (open collector) VEBO max. 6 v 
Collector current (d.c.) le max. 500 mA 

Total power dissipation (note 1) 
up to Tamb = 35 °c Ptot max. 310 mW 

Storage temperature Tstg -65 to +150 oc 

Junction temperature Tj max. 150 oc 

THERMAL CHARACTERISTICS (note 2) 

Tj = P (Rth j-t + Rth t-s + Rth s-al + Tamb 

Thermal resistance 
from junction to ambient Rth j-a 430 K/W 

CHARACTERISTICS 

T amb = 25 oc unless otherwise specified 

PMBTA42 PMBTA43 

Collector-emitter breakdown voltage (note 3) 
le= 1 mA; IB = 0 Y(BR)CEO > 300 200 v 

Collector-base breakdown voltage 
lc=100µA;IE=0 Y(BR)CBO > 300 200 v 

Emitter-base breakdown voltage 
IE= 100 µA; le= 0 Y(BR)EBO > 6 6 v 

Collector cut-off current 
IE= 0; VcB = 200 V 

ICBO 
< 0,1 µA 

IE= O; VCB = 160 V < 0, 1 µA 

Emitter cut-off current 
le= O; VsE = 6 v 

IEBO 
< 0,1 µA 

ic = o; VsE = 4 v < 0,1 µA 

Feedback capacitance at f = 1 MHz 
IE=O;Vcs=20V Cre < 3 4 pF 

Notes 

1. Mounted on a ceramic substrate: area= 2,5 cm 2 ; thickness 0,7 mm. 
2. See Thermal characteristics. 
3. Pulse test conditions: tp = 300 µs; 8 = 0,02. 
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Silicon epitaxial transistors 

Saturation voltages 
VcEsat < le= 20 mA; Is= 2 mA 
VsEsat < 

D.C. current gain 
le= 1mA;VcE=10V > 
lc=10mA;VcE=10V hFE > 
IC = 30 mA; V CE = 10 V > 

Transition frequency at f = 100 MHz 
le= 10 mA; VcE = 20 V 

140 

100 

60 

20 
0,1 

fT > 

400,--,--,-----,-,---,--,-----,-,--7Z~BB~7.,:...,61 

100 r---t--+--l--+-f"'-1---T\-t--+--+--+___, 

~ 
o~-'----L~-~_,_---L~~~~_,__J 

o 100 200 

Fig. 2 Power derating curve. 

N 

II\ 

~ 
10 100 

Fig. 3 Tj = 25 oc; V CE = 20 V; typical values. 

PMBTA42 
PMBTA43 

0,5 v 
0,9 v 

25 
40 
40 

50 MHz 

7Z927BO 

le (mA) 1000 
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PMBTA55 
PMBTA56 

SILICON EPITAXIAL TRANSISTORS 

P-N-P transistors in a microminiature (SMD) plastic envelope intended for surface mounted applications. 

They are primarily intended for use in telephony and professional communication equipment. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current (d.c.) 

Total power dissipation up to T amb = 25 oc 

D.C. current gain 
-le= 100 mA; -Vee= 1 V 

Transition frequency at f = 100 MHz 
-le= 100 mA; -Vee= 1 V 

Collector-emitter saturation voltage 
-le= 100; Is= 10 mA 

MECHANICAL DATA 

Fig. 1 SOT-23. 

3 

'-© 

0,150 
~,090 

//' 

See also Soldering recommendations. 

PMBTA55 PMBTA56 

-Vcso max. 60 80 v 
-Vceo max. 60 80 v 
-Ve so max. 4 v 
-le max. 500 mA 

Ptot max. 300 mW 

min. 50 

min. 50 MHz 

Vcesat max. 0,25 v 

Dimensions in mm 

, ____ 3,0 __ ~~1 
Marking code 

PMBTA55: P2H 
PMBTA56: P2G 

2,8 

-~-
-I0,951 rl~lo.2@1 A I BI 

~) 

2,5 
max 

3 !---+--'----~! 
o,4a_g,1-J J--i-$-lo.1@1 A Is I 

7Z66908.9 

TOP VIEW 
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PMBTA55 
PMBTA56 

RATINGS 

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

PMBTA55 PMBTA56 

Collector-base voltage (open emitter) -Vcso max. 60 80 v 
Collector-emitter voltage (open base) -Vern max. 60 80 v 
Emitter-base voltage (open collector) -VEBQ max. 4 v 
Collector current (d.c.) -le max. 500 mA 

Total power dissipation * 
up to Tamb = 25 oc Ptot max. 300 mW 

Storage temperature Tstg -65 to +150 oc 

Junction temperature Tj max. 150 oc 

THERMAL CHARACTERISTICS** 

Tj = P ( Rth j-t + Rth t-s + Rth s-al + Tamb 

Thermal resistance 
from junction to ambient Rth j-a 430 K/W 

CHARACTERISTICS 

T amb = 25 °c unless otherwise specified 

PMBTA55 PMBTA56 

Collector-emitter breakdown voltage"-
-le= 1 mA; IB = 0 -V(BR)CEO min. 

Emitter-base breakdown voltage 
-le= 0; IE= 100 µA -V(BR)EBO min. 

Collector cut-off current 
-VcE = 60 V; Is= 0 -ICEO max. 

Collector cut-off current 
-Vcs=60V;IE=0 

-ICBO 
max. 

-Vcs = 80 V; IE= 0 max. 

Saturation voltages 
-le= 100 mA; -Is= 10 mA -VcEsat max. 

Base-emitter on voltage 
-le= 100 mA; -VcE = 1 V -VBE(on) max. 

D.C. current gain 
-le= 10 mA; -VCE = 1 V hFE min. 
-le= 100 mA; -VcE = 1 V hFE min. 

Transition frequency at f = 100 MHz 
-le= 100 mA; -VcE = 1 V fT min. 

* Mounted on a ceramic substrate: area= 10 x 8 mm; thickness= 0,7 mm. 
** See Thermal characteristics. 
"- Pulse test conditions: tp = 300 µs; duty cycle ~ 2%. 
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60 80 v 

4 v 

0,1 µA 

0,1 µA 
0, 1 µA 

0,25 v 

1,2 v 

50 
50 

50 MHz 



PMBTA63 
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 PM BT A 13/14. 

QUICK REFERENCE DATA 

Collector-emitter voltage 
VsE = 0 

Collector current (d.c.) 

Total power dissipation 
up to Tamb = 25 °c 

Junction temperature 

D.C. current gain 
-le= 10 mA; -VcE = 5 V PMBTA63 

PMBTA64 

Transition frequency at f = 100 MHz 
-le= 10 mA; -VcE = 50 V 

MECHANICAL DATA 

Fig. 1 SOT-23. 

0,150 
~,090 

//' 

, ____ 3,0 ___ ._, 

2,8 

---~--
- I0,951 

1,4 
1,2 
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-VcEs 

-le 

Ptot 

Tj 

hFE 
hFE 

fT 

2,5 
max 

3 

0 48 ° _1 
' -0,1 l--1-$-lo.1@ I A Is I 
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TOP VIEW 

See also Soldering recommendations. 

max. 30 v 
max. 500 mA 

max. 300 mW 

max. 150 oc 

min. 5000 
min. 10 000 

min. 125 MHz 

Dimensions in mm 

Marking code 

PMBTA63: P2U 
PMBTA64: P2V 

2 3 

~ 
~ 
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PMBTA63 
PMBTA64 

RATINGS 

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

Collector-base voltage (open emitter) -Vcso max. 30 v 

Collector-emitter voltage 

VsE = 0 -VCES max. 30 v 

Emitter-base voltage (open collector) -Vrno max. 10 v 
Collector current (d.c.) -le max. 500 mA 

Total power dissipation 
up to Tamb = 25 OC* Ptot max. 500 mW 

Storage temperature Tstg -65 to +150 oc 

Junction temperature T-J max. 150 °c 

THERMAL RESISTANCE 

From junction to ambient* Rth j-a 430 K/W 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector-emitter breakdown voltage 
-le= 100 µA -V(BR)CES min. 30 v 

Emitter-base cut-off current 
-VBE = 10 V -Imo max. 0,1 µA 

Collector-base cut-off current 
-Vcs=3ov -lcso max. 0, 1 µA 

D.C. current gain 
-le= 10 mA; -VcE = 5 V PMBTA63 hFE min. 5000 

PMBTA64 hFE min. 10000 -- -le= 100 mA; -VcE = 5 V PMBTA63 hFE min. 10 000 
PMBTA64 hFE min. 20 000 

Collector-emitter saturation voltage 
-le= 100 mA; -Is= 0,1 mA -VcEsat max. 1,5 v 

Base-emitter ON-voltage 
-IC= 100 mA; -VCE = 5 V -VBE(on) max. 2,0 v 

Transition frequency at f = 100 MHz 
-le= 10 mA; -VcE = 50 V; Tamb = 25 °c fT 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 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current (d.c.) 

Total power dissipation up to T amb = 25 oc 

D.C. current gain 
-le= 10 mA; -VCE = 10 V 

Transition frequency at f = 100 MHz 
-le= 10 mA; -VcE = 20 V 

Collector-base capacitance at f = 1 MHz 
IE=0;-Vcs=20V 

MECHANICAL DATA 

Fig. 1 SOT-23. 
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'-© 

0,150 
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max 

See also Soldering recommendations. 

PMBTA92 

-Vcso max. 300 

-Vern max. 300 

-Vrno max. 

-le max. 

Ptot max. 

hFE min. 

fT min. 

Ccb max. 6 

I-+----- 3,0 ___ •I 
2,8 

--[fil--

-10,951 

5 

500 

300 

40 

50 

PMBTA93 

200 v 
200 v 

v 
mA 

mW 

MHz 

8 pF 

Dimensions in mm 

Marking code 

PMBTA92: P2D 
PMBTA93: P2E 

r-=lo,2@1 A I BI 

--t--+-----+t l 
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PMBTA92 
PMBTA93 

RATINGS 

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

PMBTA92 

Collector-base voltage (open emitter) -Vcso max. 300 

Collector-emitter voltage (open base) -Vern max. 300 

Emitter-base voltage (open collector) -VEBO max. 

PMBTA93 

200 v 
200 v 

5 v 
Collector current (d.c.) -le max. 500 mA 

Total power dissipation * 
up to Tamb = 25 oc Ptot max. 300 mW 

Storage temperature Tstg -65 to +150 oc 

Junction temperature Tj max. 150 oc 

THERMAL CHARACTERISTICS ** 
Tj = P (Rth j-t + Rth t-s + Rth s-al + Tamb 

Thermal resistance 
from junction to ambient* Rth j-a 430 K/W 

CHARACTERISTICS 

T amb = 25 °c unless otherwise specified 

PMBTA92 PMBTA93 

Collector-emitter breakdown voltage 
-le= 1 mA; I B = 0 -V (BR)CEO min. 300 200 v 

Collector-base breakdown voltage 
-le= 100 µA; IE= 0 -V(BR)CBO min. 300 200 v 

Collector cut-off current 
-Vcs = 200 V; IE= 0 

-ICBO 
max. 0,25 µA 

-Vcs=160V;IE=0 max. 0,25 µA 

Emitter-base breakdown voltage 
-IE = 100 µA; IC = 0 -V(BR)EBO min. 5 v 

Emitter cut-off current 
le= O; -VBE = 3 V -IEBO max. 0, 1 µA 

Collector-base capacitance 
at f = 1 MHz; 
IE= 0; -Vcs = 20 v Ccb max. 6 8 pF 

Saturation voltages 
-le= 20 mA;-ls = 2 mA -VcEsat max. 0,5 v 
-lc=20mA;-ls=2mA -VBEsat max. 0,9 v 

D.C. current gain• 
-le= 1 mA; -VcE = 10 V hFE min. 25 
-le= 10 mA; -VcE = 10 V hFE min. 40 
-le= 30 mA; -VcE = 10 V hFE min. 25 

* Mounted on a ceramic substrate: area= 10 x 8 mm; thickness= 0,7 mm. 
See Thermal characteristics. 

• Pulse test conditions: tp = 300 µs; duty cycle< 2%. 
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PMLL52258 
to 

PMLL52678 

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 ranging from 3,0 V to 75 V. 
The SM diode is a lead less 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 

Working voltage tolerance 

Total power dissipation 

Non-repetitive peak reverse power dissipation 
Tj = 55 °c; tp = 8,3 ms, square wave 

Junction temperature 

MECHANICAL DATA 

Fig. 1 SOD-80. 

- 1~ 

Vz 

Ptot 

PzsM 

Tj 

t 
D2 = D1 _g_2 

+ 
~1 

3,5±0,2 

nom. 3,0 to 75 V 

± 5 % 

max. 500 mW 

max. 10 w 
-65 to + 200 oc 

Dimensions in mm 

t 
01= 

1,6±0,1 

_+ 
-

7291084.1 

Cathode indicated by yellow band. 
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PMLL52258 
to 

PMLL52678 

RATINGS 

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

Average forward current (averaged 
over any 20 ms period) 

Repetitive peak forward current 

Total power dissipation 
if flanges are kept at T flange = 75 °c 

Derating factor 

Non-repetitive peak reverse power dissipation 
Tj = 55 oc; tp = 8,3 ms, square wave 

Storage temperature 

Junction temperature 

CHARACTERISTICS 

T amb = 25 °c unless otherwise stated 

Forward voltage 
If= 200 mA 

type working test max. Zener 

PzsM 

Tstg 

Tj 

differential reverse 

max. 

max. 

max. 

max. 

250 mA 

250 mA 

500 mW 

4 mW/K 

10 w 
-65 to + 200 oc 

-65 to + 200 oc 

max. 1, 1 v 

test temp. 
number voltage current impedance resistance current voltage coeff. 

Vz lztest ZzT rdiff IR VR Sz 
(V) (mA) (.Q) (.Q) (µA) (V) (%/K) 

at lztest at lztest at lzK = at VR 
0,25 mA 

(note 1) (note 2) (note 2) (note 3) 
nom. max. max. max. 

PMLL5225B 3,0 20 29 1600 50 1,0 -0,075 
PMLL5226B 3,3 20 28 1600 25 1,0 -0,070 
PMLL5227B 3,6 20 24 1700 15 1,0 -0,065 
PMLL5228B 3,9 20 23 1900 10 1,0 -0,060 
PMLL5229B 4,3 20 22 2000 5 1,0 ±0,055 

PMLL5230B 4,7 20 19 1900 5 2,0 ±0,030 
PMLL5231 B 5, 1 20 17 1600 5 2,0 ±0,030 
PMLL5232B 5,6 20 11 1600 5 3,0 +0,038 
PMLL5233B 6,0 20 7 1600 5 3,5 +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 
PMLL52398 9, 1 20 10 600 3 7,0 +0,068 
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Voltage regulator diodes for surface mounting 

type 
number 

PMLL5240B 
PMLL5241 B 
PMLL5242B 
PMLL5243B 
PMLL5244B 

PMLL5245B 
PMLL5246B 
PMLL5247B 
PMLL5248B 
PMLL5249B 

PMLL5250B 
PMLL5251B 
PMLL5252B 
PMLL5253B 
PMLL5254B 

PMLL5255B 
PMLL5256B 
PMLL5257B 
PMLL5258B 
PMLL5259B 

PMLL5260B 
PMLL5261B 
PMLL5262B 
PMLL5263B 
PMLL5264B 

PMLL5265B 
PMLL5266B 
PMLL5267B 

Notes 

working 
voltage 

Vz 
(V) 

at lztest 

(note 1) 
nom. 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
22 
24 
25 
27 

28 
30 
33 
36 
39 

43 
47 
51 
56 
60 

62 
68 
75 

test max. Zener 
current impedance 

lztest ZzT 
(mA) (n) 

at lztest 

(note 2) 

20 17 
20 22 
20 30 
9,5 13 
9,0 15 

8,5 16 
7,8 17 
7,4 19 
7,0 21 
6,6 23 

6,2 25 
5,6 29 
5,2 33 
5,0 35 
4,6 41 

4,5 44 
4,2 49 
3,8 58 
3,4 70 
3,2 80 

3,0 93 
2,7 105 
2,5 125 
2,2 150 
2, 1 170 

2,0 185 
1,8 230 
1,7 270 

differential reverse 
resistance current 

rdiff IR 
(.Q) (µA) 

at lzK = at VR 
0,25 mA 
(note 2) 
max. max. 

600 3 
600 2 
600 1 
600 0,5 
600 0, 1 

600 0, 1 
600 0, 1 
600 0, 1 
600 0, 1 
600 0, 1 

600 0, 1 
600 0, 1 
600 0, 1 
600 0, 1 
600 0, 1 

600 0, 1 
600 0, 1 
700 0, 1 
700 0, 1 
800 0, 1 

900 0, 1 
1000 0, 1 
1100 0, 1 
1300 0, 1 
1400 0, 1 

1400 0, 1 
1600 0, 1 
1700 0, 1 

PMLL52258 
to 

PMLL52678 

test temp. 
voltage coeff. 

VR Sz 
(V) (%/K) --

(note 3) 
max. 

8,0 + 0,075 
8.4 + 0,076 
9, 1 + 0,077 
9,9 + 0,079 

10 + 0,082 

11 + 0,082 
12 + 0,083 
13 + 0,084 
14 + 0,085 
14 + 0,086 

15 + 0,086 
17 + 0,087 
18 + 0,088 
19 + 0,089 
21 + 0,090 

21 + 0,091 
23 + 0,091 
25 + 0,092 
27 + 0,093 
30 + 0,094 

33 + 0,095 
36 + 0,095 
39 + 0,096 
43 + 0,096 
46 + 0,097 

47 + 0,097 
52 + 0,097 
56 + 0,098 

1. Vz is measured with device at thermal equilibrium while held in clips in still air at 25 oc. 

2. l(ac rms) = 10% of lztest resp. lzK, 60 Hz superimposed. 

3. For types PMLL5225B to PMLL5242B the current lz = 7,5 mA; for PMLL5243B and higher 
lz= lztest· TestpointsatT1 =25°C, T2= 125oc. 
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PMLL52258 
to 

PMLL52678 

25o~~~~~~~~~~-7_z_95_5_92 

12 5 f----<f---1--J.--l---+----+---+---1-7-1-_l,____. 

If 

Fig. 2 Tamb = 25 OC; typical values. 

500 

Ptot 
(mW) 

250 

0 
0 

7295591 

~ 
~ 
~ 
~ 
~ 

100 T flange I 0 c I 

Fig. 3 Total power dissipation 
versus flange temperature. 

200 

10·3 .__.__.._....._., ......... .....___.'--'-'-L..U..u..L..~..._.L..l..J..J..UJJ.~..J.-...J.....Jw...L..LJJ.L--1....-l-J..J...L.U..LL---L--L..J....l..l..LIW 

10·1 10 104 tp (ms) 105 

Fig. 4 Thermal impedance versus pulse duration. 

778 March 1986 



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) 

Collector-emitter voltage (open base) 

Collector current (d.c.) 

Total power dissipation at T amb = 25 oc 

Junction temperature 

D.C. current gain 
lc=10mA;VcE=1V 

Transistion frequency at f = 100 MHz 
le= 10 mA; VcE = 20 V 

Storage ti me 
Icon= 10 mA; I Bon= -lsoff = 1 mA 

MECHANICAL DATA 

Fig. 1 SOT-89. 

Vcso 

Vern 

le 

Ptot 

Tj 

hFE 

I._ 1,6 --+-
1,4 1-t~-....~~ 1,4~ 

~ -1 1 

JI._ 
0,44 
0,37 

0,8 
min ' 1 3 +-11 -.I J._o,s3 .

1 ~~~~~~ ' 040 
l~jo,13@1s@~ 

1

. --8:~~(2xl ' , 
-[ID-' I -@]]-

BOTTOM VIEW 

2•6 4 25 2•4 3'75 ! ' 
2 - j 

7Z69230.6 

max. 

max. 

max. 

max. 

max. 

> 
< 

> 

< 

60 v 
40 v 

200 mA 

1,0 w 
150 oc 

100 
300 

300 MHz 

200 ns 

Dimensions in mm 

Marking code 

P1A 

3 

'-© 1 
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~~~-P-XT_3_9_0_4~-j 
RATINGS 

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

Collector-base voltage (open emitter) VcBO max. 60 V 

Collector-emitter voltage (open base) VcEO max. 40 V 

Emitter-base voltage (open collector) 

Collector current (d.c.) 

Total power dissipation at Tamb = 25 °C* 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

From junction to ambient in free air 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Currents at reverse biased emitter junction 
VcE = 30 V;-VBE = 3 v 

Saturation voltages 
le= 10 mA; IB = 1 mA 

le= 50 mA; IB = 5 mA 

D.C. current gain 
le=0,1 mA;Vce=1 V 
le= 1 mA; VcE = 1 V 

le= 10 mA; VcE = 1 V 

le= 50 mA; Vee= 1 V 
le= 100 mA; VcE = 1 V 

Collector capacitance at 100 kHz ..;;f.,;;;; 1 MHz 
IE=le=O;Vcs=5V 

Emitter capacitance at 100 kHz ~ f ~ 1 MHz 
le= le= O; VEB = 0,5 v 

Transition frequency at f = 100 MHz 
le= 10 mA; Vee = 20 V; T amb = 25 oc 

Noise figure at Rs= 1 kn 
le= 100 µA; VcE = 5 v 
f = 10 Hz to 15,7 kHz; Tamb = 25 oc 

* Mounted on a ceramic substrate area= 2,5 cm 2 ; thickness= 0,7 mm. 
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VEBO 

le 

Ptot 

Tstg 

Tj 

Rth j-a 

ICEX 
-IBEX 

VcEsat 
VBEsat 

VcEsat 
VBEsat 

hFE 
hFE 

hFE 

hFE 
hFE 

Cc 

Ce 

fT 

F 

max. 6 V 

max. 200 mA 

max. 1,0 W 

-55 to +150 oc 

max. 150 oc 

125 K/W 

< 50 nA 
< 50 nA 

< 200 mV 
650 to 850 mV 

< 300 mV 
< 950 mV 

> 40 
> 70 
> 100 
< 300 

> 60 
> 30 

< 4,0 pF 

< 8,0 pF 

> 300 MHz 

< 5,0 dB 



------S-il-ico_n_p-la_n_a_r-ep_i_ta_x-ia_l_t-ra-n-si-st_o_r ______________ _.J l ____ P_X_T_3_9_0_4 _____ i! 

h-parameters (common emitter) 
le= 1mA;VcE=10V;f= 1 kHz;Tamb=250C 

Input impedance 

Reverse voltage transfer ratio 

Small-signal current gain 

Output admittance 

Switching times 
Turn-on time (see Figs 2 and 3) when switched from 

-VBEoff = 0,5 V to Icon= 10 mA; I Bon= 1 mA 
Delay time 

Rise time 

V; 
IV) 

+ 10,6 r-----,..------

__..,. tr .....__ tp _____... 7Z74965 

Fig. 2 Input waveform; tr< 1 ns; tp = 300 ns; 
li = O,Q2. 

Turn-off time (see Figs 4 and 5) 
Icon= 10 mA; Ison= -IBoff = 1 mA 

Storage time 

Fall time 

V; 
IV) 

+10,9 t--------

-9,11--+------<1--+----

Fig. 4 Input waveform; tf < 1 ns; 
10µs <tp <500 µs; li = 0,02. 

7274967 

hie 

hre 

hfe 

hoe 

< 
< 

+3V 

1to10 kn 

0,5 to Bx 1 o-4 

100 to 400 

1to40µS 

35 ns 

35 ns 

275f! 

Fig. 3 Delay and rise time test circuit; total 
shunt capacitance of test jig and connectors 
Cs< 4 pF; scope impedance= 10 Mn. 

ts < 200 ns 

tf < 50 ns 

+3V 

275f! 

I 
Vo 

I 
V; :f:Cs 

I 
I ___ J 

7Z74968 

Fig. 5 Storage and fall time test circuit; total 
shunt capacitance of test jig and connectors 
Cs < 4 pF; scope impedance = 10 Mn. 
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l ___ P_x_T3_··~_--o_-6 _. __ 

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) 

Collector-emitter voltage (open base) 

Collector current (d.c.) 

Total power dissipation at T amb = 25 °c 

Junction temperature 

D.C. current gain 
-le= 10 mA;-VcE = 1 V 

Transition frequency at f = 100 MHz 
-le= 10 mA;-VcE = 20 V 

Storage time 
-Icon= 10 mA;-lson = IBoff = 1 mA 

MECHANICAL DATA 

Fig. 1 SOT -89. 

-Vcso 

-:-VcEo 

-le 

Ptot 

Tj 

hFE 

4,6 
4,4 ----.-1~8 

I- 1,6 __. 
1,4 

--.11..-
0,44 
0,37 

1,4 ' I- 1,8 __.. 

-t 

0,8 
min 

~:t 4,25 

~-~ 3,175 

' 1 3 2 t-, , _J i._0,53 ·1 
~~-~-~ ' 040 
l~io,13@1s@r- .

1 

... :~2xl ' .
1 

-@;ID-

7Z69230.6 

BOTTOM VIEW 

max. 40 v 
max. 40 v 
max. 200 mA 

max. 1,0 w 
max. 150 oc 

> 100 
< 300 

> 250 MHz 

< 225 ns 

Dimensions in mm 

Marking code 

P2A 

3 

,() 
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PXT3906 j 
RATINGS 

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

Collector-base voltage (open emitter) -Vcao 

Collector-emitter voltage (open base) -VcEO 

Emitter-base voltage (open collector) 

Collector current (d.c.) 

Total power dissipation at T amb = 25 DC* 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

From junction to ambient in free air* 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Currents at reverse biased emitter junction 
-VcE = 30 V; + VaE = 3 v 

Saturation voltages 
-le= 10 mA; -la= 1 mA 

-IC = 50 mA; -I B = 5 mA 

D.C. current gain 
-le= 0,1mA;-VcE=1 V 
-le= 1 mA; -VcE = 1 V 

-le= 10 mA; --VcE = 1 V 

-le= 50 mA; -VcE = 1 V 
-le= 100 mA; -VcE = 1 V 

Collector capacitance at 100 kHz.;;; f.;;; 1 MHz 
IE= le= O;-Vca = 5 v 

Emitter capacitance at 100 kHz .,;;f.;;; 1 MHz 
le= le= O; -VEB = 0,5 v 

Transition frequency at f = 100 MHz 
-le= 10 mA; -VcE = 20 V; Tamb = 25 oc 

Noise figure at Rs = 1 kU 
-le= 100 µA; -VcE = 5 v 
f = 10 Hz to 15,7 kHz; Tamb = 25 oc 

-VEBQ 

-le 

Ptot 

Tstg 

Tj 

Rth j-a 

-ICEX 
+IBEX 

-VCEsat 
-VBEsat 

-VcEsat 
-VaEsat 

hFE 
hFE 

hFE 

hFE 
hFE 

Ce 

F 

* Mounted on a ceramic substrate area = 2,5 cm2 ; thickness= 0,7 mm. 
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max. 

max. 

40 v 
40 v 

max. 5 V 

max. 200 mA 

max. 1,0 W 

-55 to +150 oc 

max. 150 oc 

125 K/W 

< 50 nA 
< 50 nA 

< 250 mV 
650 to 850 mV 

< 400 mV 
< 950 mV 

> 60 
> 80 
> 100 
< 300 
> 60 
> 30 

< 4,5 pF 

< 10 pF 

> 250 MHz 

< 4,0 dB 



Silicon planar epitaxial transistor 

h-parameters (common emitter) 

-le= 1 mA; -VcE = 10 V; f = 1 kHz; Tamb = 25 °c 

Input impedance 

Reverse voltage transfer ratio 

Small-signal current gain 

Output admittance 

Switching times 

Turn-on time (see Figs 2 and 3) when switched from 
+VsEoff = 0,5 V to -Icon= 10 mA; -Ison= 1 mA 

Delay time 

Rise time 

V; 
(VI 

+ o ,5 i-----, 
01----11---------+---

- 10,6 1---1--1'-------_),'ll 

_____._ tr - tp ----- 7Z74969 

Fig. 2 Input waveform; tr < 1 ns; tp = 300 ns; 
8 = 0,02. 

Turn-off time (see Figs 4 and 5) 
-Icon= 10 mA;-lson = IBoff = 1 mA 

Storage ti me 

Fall time 

V; 
(VI 

+9,11--------~--~ 

Fig. 4 Input waveform; tf < 1 ns; 
10 µs < tp < 500 µs; 8 = 0,02. 

hie 

hre 

hfe 

hoe 

~-X--T3_9_0_6 __ _ 

< 
< 

2to12 kn 
0, 1 to 1Ox10-4 

100 to 400 

3 to 60 µS 

35 ns 

35 ns 

Fig. 3 Delay and rise time test circuit; total 
shunt capacitance of test jig and connectors 
Cs< 4 pF; scope impedance= 10 Mn. 

V; 

ts 

tf 

10 k!1 

1N916 

1N916 

< 
< 

-3V 

275 S1 

I Tes 
I ___ J 

225 ns 

75 ns 

Vo 

7274972 

Fig. 5 Storage and fall time test circuit; total 
shunt capacitance of test jig and connectors 
Cs< 4 pF; scope impedance= 10 Mn. 
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Envelopes for surface mounted devices 

MECHANICAL DATA 
(European projection) 

SOT-23 

0,150 
~.090 

!/' 

l ENVELOPES 

Dimensions in mm 

2,8 
3,0 ___ t 

--[fil-1 B 

- lo,951 ·1-I mc-i=lo.z@l•I •I 

, , . I 1 
1,4 2,5 
1,2 max 

ic:===::;::+:::;====::::.1--• l 
o,4B_g,1J l--i-$-lo.1@iAisi 

7Z6690B.9 

SOT-89 

I._ 1,6 ~ 
1,4 

J I._ 
0,44 
0,37 

TOP VIEW 

4,6+=h 4,4 
l ._1,8~ 1,4 

-! 1 

O,B 
min 

BOTTOM VIEW 

2•6 4 25 2•4 3'75 i , -j 
7Z69230.6 
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___ E_N_v_E_L_o_P_E_s_J 

MECHANICAL DATA 

(European projection) 

SOD-80 

SOT-143 

10° 
max 
L___ 

788 October 1985 

0,150 
~,090 

//' 

max 

Envelopes for surface mounted devices 

Dimensions in mm 

t t 
D1= J D2 = D1 -K2 1,6±0,1 

+ + \-

I 0,3 -- :--

0,3 I --
3,5±0,2 

7Z91084.1 

-:- 0,2@ A B 

1 
2,5 
max 

2 j 
-~------' 

-1 i QI_ j i H~10.1@IAIBI 
0,88 - 0 1 0,48_ 0 1 

j---.'....__r.--_j ' - t1ZJ 

TOP VIEW 

7285014.6 



l INDEX 

--
INDEX OF TYPE NUMBERS 

The inclusion of a type number in this publication does not necessarily imply its availability. 

type no. book section 

BA220 S1 SD 
BA221 ~1 SD 
BA223 S1 T 
BA281 S1 SD 
BA314 S1 Vrg 

BA315 S1 Vrg 
BA316 S1 SD 
BA317 S1 SD 
BA318 S1 SD 
BA423 S1 T 

BA480 S1 T 
BA481 S1 T 
BA482 S1 T 
BA483 S1 T 
BA484 S1 T 

BA682 S1/S7 T/Mm 
BA683 S1/S7 T/Mm 
BAS 11 S1 SD 
BAS15 S1 SD 
BAS16 S7/S1 Mm/SD 

BAS17 S7/S1 Mm/Vrg 
BAS19 S7/S1 Mm/SD 
BAS20 S7/S1 Mm/SD 
BAS21 S7/S1 Mm/SD 
BAS28 S7/S1 Mm/SD 

Mm = Microminiature semiconductors 
for hybrid circuits 

SD =Small-signal diodes 

type no. 

BAS29 
BAS31 
BAS32 
BAS35 
BAS45 

BAS56 
BAT17 
BAT18 
BAT54 
BAT74 

BAT81 
BAT82 
BAT83 
BAT85 
BAT86 

BAV10 
BAV18 
BAV19 
BAV20 
BAV21 

BAV23 
BAV45 
BAV45A 
BAV70 
BAV74 

book sectiori 

S7/S1 Mm/SD 
S7/S1 Mm/SD 
S7/S1 Mm/SD 
S7/S1 Mm/SD 
S1 SD 

S1/S7 SD/Mm 
S7/S1 Mm/T 
S7/S1 Mm/T 
S1/S7 SD/Mm 
S1/S7 SD/Mm 

S1 T 
S1 T 
S1 T 
S1 T 
S1 T 

S1 SD 
S1 SD 
S1 SD 
S1 SD 
S1 SD 

S7/S1 Mm/SD 
S1 Sp 
S1 Sp 
S7/S1 Mm/SD 
S1 SD 

Sp = Special diodes 
T =Tuner diodes 

type no. book 

BAV99 S7/S1 
BAV100 S7/S1 
BAV101 S7/S1 
BAV102 S7/S1 
BAV103 S7/S1 

BAW56 S7/S1 
BAW62 S1 
BAX12 S1 
BAX14 S1 
BAX18 S1 

BAY BO S1 
88112 S1 
BB119 S1 
BB130 S1 
BB204B S1 

BB204G S1 
BB212 S1 
88215 S7/S1 
BB219 S7/S1 
884058 S1 

BB417 S1 
88809 S1 
BB909A S1 
889098 S1 
BBY31 S7/S1 

Vrg =Voltage regulator diodes 

IM'y 1987 

section 

Mm/SD 
Mm/SD 
Mm/SD 
Mm/SD 
Mm/SD 

Mm/SD 
SD 
SD 
SD 
SD 

SD 
T 
T 
T 
T 

T 
T 
Mm/SD 
Mm/SD 
T 

T 
T 
T 
T 
Mm/T 

789 



~~---1-N-DE_x_·~---j 

790 

,---
type no. book section type no. 

BBY39 . s 1 . T BC639 
BBY40 57/S1 Mm/T BC640 
BC107 S3 Sm BC807. 
BC108 S3 Sm BC808 
BC109 S3 Sm BC817 

BC140 S3 Sm BC818 
BC 141 S3 Sm BC846 
BC146 SJ Sm BC847 
BC160 S3 Sm BC848 
BC161 S3 Sm BC849 

. BC 177 S3 Sm BC850 
BC178 S3 Sm BC856 
BC179 S3 Sm BC857 
BC200 S3 Sm BC858 
BC264A SS FET BC859 

BC264B S5 FET BC860 
BC264C SS FET BC868 
BC264D S5 FET BC869 
BC327;A 53 Sm BCF29;R 
BC328 S3 Sm BCF30;R 

BC337;A S3 Sm BCF32;R 
BC338 S3 Slit BCF33;R 
BC368 S3 Sm BCF70;R 
BC369 S3 Sm BCF81 ;R 
BC375 S3 Sm BCV26 

BC376 S3 Sm BCV27 
BC546 S3 Sm· BCV61 
BC547 S3 Sm BCV62 
BC548 S3 Sm BCV63 
BC549 S3 Sm BCV64 

BC550 S3 Sm BCV65 
BC556 S3 Sm BCV71 ;R 
BC557 $3 Sm BCV72 ;R 
BC558 S3 Sm BCW29;R 
BC559 S3 Sm BCW30;R 

BC560 S3 Sm BCW31 ;R 
BC635 S3 Sm BCW32;R 
BC636 S3 Sm BCW33;R 
BC637 S3 Sm BCW60* 
BC638 S3 Sm BCW61* 

* = series 
FET = Field-effect transistors 
Mm = Microminiature semicbnductors 

for hybrid circuits 

book section type no. book 
-

S3 Sm BCW69;R S7 
53 Sm BCW70;R S7 
57 Mm BCW71 ;R 57 
S7 Mm BCW72 ;R S7 
S7 Mm BCW81 ;R S7 

S7 Mm BCW89;R S7 
S7 Mm BCX17;R S7 
S7 Mm BCX18;R S7 
S7 Mm BCX19;R S7 
S7 Mm BCX20;R S7 

S7 Mm BCX51 S7 
S7 Mm BCX52 S7 
S7 Mm BCX53 S7 
S7 Mm BCX54 S7 
S7 Mm BCX55 S7 

S7 Mm BCX56 S7 
S7 Mm BCX70* S7 
S7 Mm BCX71* S7 
57 Mm BCY56 S3 
57 Mm BCY57 S3 

S7 Mm BCY58 S3 
S7 Mm BCY59 S3 
S7 Mm BCY70 S3 
S7 Mm BCY71 S3 
S7 Mm BCY72 S3 

S7 Mm BCY78 S3 
S7 Mm BCY79 S3 
S7 Mm BCY87 S3 
S7 Mm BCY88 S3 
S7 Mm BCY89 S3 

S7 Mm BD131 S4a 
S7 Mm BD132 S4a 
S7 Mm BD135 S4a 
S7 Mm BD136 S4a 
S7 Mm BD137 S4a 

S7 Mm BD138 S4a 
S7 Mm BD139 S4a 
S7 Mm BD140 S4a 
S7 Mm BD201 S4a 
S7 Mm BD202 S4a 

P = Low-frequency power transistors 
Sm= Small-signal transistors 
T =Tuner diodes 

section 

Mm 
Mm 
Mm 
Mm 
Mm 

Mm 
Mm 
Mm 
Mm 
Mm 

Mm 
Mm 
Mm 
Mm 
Mm 

Mm 
Mm 
Mm 
Sm 
Sm 

Sm 
Sm 
Sm 
Sm 
Sm 

Sm 
Sm 
Sm 
Sm 
Sm 

p 
p 
p 
p 
p 

p 
p 
p 
p 
p 



INDEX L --
----~-~-"'-- _1: 

type no. book section type no. book section type no. book section 
t-------------+--------·-----+-----

BD203 S4a 
00204 S4a 
00226 S4a 
00227 S4a 
BD228 S4a 

00229 S4a 
00230 S4a 
00231 S4a 
00233 S4a 
00234 S4a 

00235 S4a 
00236 S4a 
00237 S4a 
00238 S4a 
00239 S4a 

00239A S4a 
B02390 S4a 
0D239C S4a 
00240 S4a 
0D240A S4a 

002400 S4a 
0D240C S4a 
00241 S4a 
0D241A S4a 
002410 S4a 

0D241C S4a 
00242 S4a 
0D242A S4a 
002420 S4a 
0D242C S4a 

00243 S4a 
0D243A S4a 
002430 S4a 
0D243C S4a 
00244 S4a 

0D244A S4a 
002440 S4a 
0D244C S4a 
BD329 S4a 
00330 S4a 

p 
p 
p 
p 
p 

p 
p 
p 
p 
p 

p 
p 
p 
p 
p 

p 
p 
p 
p 
p 

p 
p 
p 
p 
p 

p 
p 
p 
p 
p 

p 
p 
p 
p 
p 

p 
p 
p 
p 
p 

00331 S4a 
00332 S4a 
BD333 S4a 
00334 S4a 
00335 S4a 

00336 
BD337 
00338 
00433 
00434 

00435 
00436 
00437 
00438 
00645 

00646 
00647 
00648 
00649 
00650 

00651 
80652 
00675 
00676 
00677 

00678 
00679 
00680 
BD681 
00682 

00683 
00684 
00813 
00814 
00815 

00816 
00817 
00818 
00825 
00826 

S4a 
S4a 
S4a 
S4a 
S4a 

S4a 
S4a 
S4a 
S4a 
S4a 

S4a 
S4a 
S4a 
S4a 
S4a 

S4a 
S4a 
S4a 
S4a 
S4a 

S4a 
S4a 
S4a 
S4a 
S4a 

S4a 
S4a 
S4a 
S4a 
S4a 

S4a 
S4a 
S4a 
S4a 
S4a 

p 00827 S4a P 
P 00828 S4a P 
P 00829 S4a P 
P 00830 54a P 
P 00839 S4a P 

p 
p 
p 
p 
p 

p 
p 
p 
p 
p 

p 
p 
p 
p 
p 

p 
p 
p 
p 
p 

p 
p 
p 
p 
p 

p 
p 
p 
p 
p 

p 
p 
p 
p 
p 

00840 
00841 
80842 
00843 
00844 

BD845 
00846 
00847 
00848 
00849 

80850 
BD933 
00934 
BD935 
00936 

80937 
80938 
80939 
00940 
00941 

80942 
80943 
80944 
BD945 
00946 

BD947 
80948 
00949 
00950 
00951 

00952 
00953 
00954 
00955 
80956 

S4a 
S4a 
S4a 
S4a 
S4a 

S4a 
S4a 
S4a 
S4a 
S4a 

S4a 
S4a 
S4a 
S4a 
S4a 

S4a 
S4a 
S4a 
S4a 
S4a 

S4a 
S4a 
S4a 
S4a 
S4a 

S4a 
S4a 
S4a 
S4a 
S4a 

S4a 
S4a 
S4a 
S4a 
S4a 

p 
p 
p 
p 
p 

p 
p 
p 
p 
p 

p 
p 
p 
p 
p 

p 
p 
p 
p 
p 

p 
p 
p 
p 
p 

p 
p 
p 
p 
p 

p 
p 
p 
p 
p 

~----------~--------------'-------------------

P = Low-frequency power transistors 
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type no. book section 

BDT20 S4a p 
BDT21 S4a p 
BDT29 S4a p 
BDT29A S4a p 
BDT29B S4a p 

BDT29C S4a p 
BDT30 S4a p 

BDT30A S4a p 

BDT30B S4a p 
BDT30C S4a p 

BDT31 S4a p 
BDT31A S4a p 

BDT31B S4a p 

BDT31C S4a p 

BDT32 S4a p 

BDT32A S4a p 
BDT32B S4a p 

BDT32C S4a p 

BDT41 S4a p 
BDT41A S4a p 

BDT41B S4a p 
BDT41C S4a p 
BDT42 S4a p 
BDT42A S4a p 

BDT42B S4a p 

BDT42C S4a p 

BDT51 S4a p 
BDT52 S4a p 
BDT53 S4a p 
BDT54 S4a p 

BDT55 S4a p 
BDT56 S4a p 

BDT57 S4a p 
BDT58 S4a p 
BDT60 S4a p 

BDT60A S4a p 
BDT60B S4a p 
BDT60C S4a p 
BDT61 S4a p 
BDT61A S4a p 

P = Low-frequency power transistors 

M•y 19871 

type no. 

BDT61B 
BDT61C 
BDT62 
BDT62A 
BDT62B 

BDT62C 
BDT63 
BDT63A 
BDT63B 
BDT63C 

BDT64 
BDT64A 
BDT64B 
BDT64C 
BDT65 

BDT65A 
BDT65B 
BDT65C 
BDT81 
BDT82 

BDT83 
BDT84 
BDT85 
BDT86 
BDT87 

BDT88 
BDT91 
BDT92 
BDT93 
BDT94 

BDT95 
BDT96 
BDV64 
BDV64A 
BDV64B 

BDV64C 
BDV65 
BDV65A 
BDV65B 
BDV65C 

book section type no. book section 

S4a p BDV66A S4a p 
S4a p BDV66B S4a p 
S4a p BDV66C S4a p 
S4a p BDV66D S4a p 
S4a p BDV67A S4a p 

S4a p BDV67B S4a p 
S4a p BDV67C S4a p 
S4a p BDV67D S4a p 
S4a p BDV91 S4a p 
S4a p BDV92 S4a p 

S4a p BDV93 S4a p 

S4a p BDV94 S4a p 

S4a p BDV95 S4a p 

S4a p BDV96 S4a p 

S4a p BDW55 S4a p 

S4a p BDW56 S4a p 

S4a p BDW57 S4a p 

S4a p BDW58 S4a p 

S4a p BDW59 S4a p 

S4a p BDW60 S4a p 

S4a p BDX35 S4a p 

S4a p BDX36 S4a p 

S4a p BDX37 S4a p 

S4a p BDX42 S4a p 

S4a p BDX43 S4a p 

S4a p BDX44 S4a p 

S4a p BDX45 S4a p 

S4a p BDX46 S4a p 

S4a p BDX47 S4a p 

S4a p BDX62 S4a p 

S4a p BDX62A S4a p 

S4a p BDX62B S4a p 

S4a p BDX62C S4a p 

S4a p BDX63 S4a p 

S4a p BDX63A S4a p 

S4a p BDX63B S4a p 

S4a p BDX63C S4a p 

S4a p BDX64 S4a p 

S4a p BDX64A S4a p 

S4a p BDX64B S4a p 



type no. book section 

BDX64C S4a p 

BDX65 S4a p 

BDX65A S4a p 

BDX65B S4a p 

BDX65C S4a p 

BOX66 S4a p 

BDX66A S4a p 

BDX66B S4a p 

BDX66C S4a p 

BDX67 S4a p 

BDX67A S4a p 

BDX67B S4a p 

BDX67C S4a p 

BDX68 S4a p 

BDX68A S4a p 

BDX68B S4a p 

BDX68C S4a p 

BDX69 S4a p 

BDX69A S4a p 

BDX69B S4a p 

BDX69C S4a p 

BDX77 S4a p 

BDX78 S4a p 

BDX91 S4a p 

BDX92 S4a p 

BDX93 S4a p 

BDX94 S4a p 

BDX95 S4a p 

BDX96 S4a p 

BDY90 S4a p 

BDY90A S4a p 
BDY91 S4a p 

BDY92 S4a p 

BF198 S3 Sm 
BF199 S3 Sm 

BF240 S3 Sm 
BF241 S3 Sm 
BF245A S5 FET 
BF245B S5 FET 
BF245C S5 FET 

F ET = Field-effect transistors 
HVP = High-voltage power transistors 
Mm = Microniature semiconductors 

for hybrid circuits 

type no. 

BF247A 
BF247B 
BF247C 
BF256A 
BF256B 

BF256C 
BF324 
BF370 
BF410A 
BF410B 

BF410C 
BF410D 
BF419 
BF420 
BF421 

BF422 
BF423 
BF450 
BF451 
BF457 

BF458 
BF459 
BF469 
BF470 
BF471 

BF472 
BF483 
BF485 
BF487 
BF494 

BF495 
BF496 
BF510 
BF511 
BF512 

BF513 
BF536 
BF550;R 
BF569 
BF570 

l INDEX 

book section type no. book section 

S5 FET BF579 S7 Mm 
S5 FET BF583 S4b HVP 
S5 FET BF585 S4b HVP 
S5 FET BF587 S4b HVP 
S5 FET BF591 S4b HVP 

S5 FET BF593 S4b HVP 
S3 Sm BF620 S7 Mm 
S3 Sm BF621 S7 Mm 
S5 FET BF622 S7 Mm 
S5 FET BF623 S7 Mm 

S5 FET BF660;R S7 Mm 
S5 FET BF689K S10 WBT 
S4b HVP BF763 S10 WBT 
S3 Sm BF767 S7 Mm 
S3 Sm BF819 S4b HVP 

S3 Sm BF820 S7 Mm 
S3 Sm BF821 S7 Mm 
S3 Sm BF822 S7 Mm 
S3 Sm BF82-3 S7 Mm 
S4b HVP BF824 S7 Mm 

S4b HVP BF840 S7 Mm 
S4b HVP BF841 S7 Mm 
S4b HVP BF857 S4b HVP 
S4b HVP BF858 S4b HVP 
S4b HVP BF859 S4b HVP 

S4b HVP BF869 S4b HVP 
S3 Sm BF870 S4b HVP 
S3 Sm BF871 S4b HVP 
S3 Sm BF872 S4b HVP 
S3 Sm BF926 S3 Sm 

S3 Sm BF936 S3 Sm 
S3 Sm BF939 S3 Sm 
S7/S5 Mm/FET BF960 S5 FET 
S7/S5 Mm/FET BF964 S5 FET 
S7/S5 Mm/FET BF966 S5 FET 

S7/S5 Mm/FET BF967 S3 Sm 
S7 Mm BF970 S3 Sm 
S7 Mm BF979 S3 Sm 
S7 Mm BF980 S5 FET 
S7 Mm BF981 S5 FET 

P = Low-frequency·power transistors 
Sm = Small-signal transistors 
WBT = Wideband transistors 
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type no. book section 

-~··-·----~~--------

BF982 S5 FET 
BF989 S7/S5 Mm/FET 
BF990 S7/S5 Mm/FET 
BF991 S7/S5 Mm/FET 
BF992 S7/S5 Mm/FET 

type no. bo 

BFQ32M S1 
BFQ32S S1 
BFQ33 S1 
BFQ33C S1 
BFQ34 S1 

ok section type no. book 
----

0 WBT BFR93R S7 
0 WBT BFR94 S10 
0 WBT BFR95 S10 
0 WBT BFR96 510 
0 WBT BFR96S 510 

BF994 S7/S5 Mm/FET BFQ34T S1 0 WBT BFR101A;B 57/S5 
BF994S S7 Mm/FET 
BF996 S7/S5 Mm/FET 
BF996S 57 Mm/FET 
BF997 S7 Mm/FET 

BFG23 S10 WBT 
BFG32 S10 WBT 
BFG34 S10 WBT 
BFG51 S10 WBT 
BFG65 S10 WBT 

BFG67 S7 Mm 
BFG90A S10 WBT 
BFG92A S10 WBT 
BFG93A 510 WBT 
BFG96 510 WBT 

BFG195 S10 WBT 
BFP90A S10 WBT 
BFP91A S10 WBT 
BFP96 S10 WBT 
BFQ10 55 FET 

BFQ11 SS FET 
BFQ12 SS FET 
BFQ13 55 FET 
BFQ14 SS FET 
BFQ15 S5 FET 

BFQ16 SS FET 
BFQ17 S7/S10 Mm/WBT 
BFQ18A S7/S10 Mm/WBT 
BFQ19 S7/S10 Mm/WBT 
BFQ22S S10 WBT 

BFQ23 S10 WBT 
BFQ23C S10 WBT 
BFQ24 S10 WBT 
BFQ32 S10 WBT 
BFQ32C S10 WBT 

·~-~------

= series 
F ET = Field-effect transistors 

BFQ42 S6 
BFQ43 S6 
BFQ43S S6 
BFQ51 S1 0 

BFQS1C S1 
BFQ52 S1 
BFQ53 S1 
BFQ63 S1 
BFQ65 S1 

BFQ66 S1 
BFQ67 S7 
BFQ68 S1 
BFQ136 S1 
BFR29 S5 

BFR30 S7 
BFR31 S7 
BFR49 S1 
BFRS3 S7 
BFR53R S7 

BFRS4 S3 
BFR64 S1 
BFR65 S1 
BFR84 SS 
BFR90 S1 

BFR90A S1 
BFR91 S1 
BFR91A S1 
BFR92 S7 
BFR92A S7 

BFR92AR 57 
BFR92R S7 
BFR93 57 
BFR93A S7 
BFR93AR S7 

0 
0 
0 
0 
0 

0 
/S10 
0 
0 

/SS 
/SS 
0 
/510 

0 
0 

0 

0 
0 
0 
/510 
/S10 

/510 
/S10 

RFP BFS17 
RFP BF517A 
RFP BF517R 
WBT BF518;R 

WBT BFS19;R 
WBT BF520;R 
WBT BFS21 
WBT BFS21A 
WBT BFS22A 

WBT BFS23A 
Mm/WBT BFT24 
WBT BFT2S 
WBT BFT25R 
FET BFT44 

Mm/FET BFT45 
Mm/FET BFT46 
WBT BFT92 
Mm/WBT BFT92R 
Mm BFT93 

Sm BFT93R 
WBT BFW10 
WBT BFW11 
FET BFW12 
WBT BFW13 

WBT BFW16A 
WBT BFW17A 
WBT BFW30 
Mm/WBT BFW61 
Mm/WBT BFW92 

Mm BFW92A 
Mm BFW93 
Mm/WBT BFX29 
Mm/WBT BFX30 
Mm BFX34 
----~-

Sm = Small-signal transistors 
ThM =Thyristor modules 

57/510 
510 
S7 
57 

57 
S7 
SS 
SS 
S6 

S6 
S10 
S7/S10 
S7 
S3 

S3 
S7/55 
S7/S10 
S7 
S7/S10 

S7 
SS 
S5 
SS 
S5 

S10 
S10 
S10 
55 
S10 

S10 
S10 
53 
S3 
S3 

Mm = Microminiature semiconductors 
for hybrid circuits 

RF P = R. F. power transistors and modules 
RT = Tripler 

WBM =Wideband hybrid IC modules 
WBT = Wideband transistors 
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Mm 
WBT 
WBT 
WBT 
WBT 

Mm/FET 
Mm/WBT 
WBT 
Mm 
Mm 

Mm 
Mm 
FET 
FET 
RFP 

RFP 
WBT 
Mm/WBT 
Mm 
Sm 

Sm 
Mm/FET 
Mm/WBT 
Mm 
Mm/WBT 

Mm 
FET 
FET 
FET 
FET 

WBT 
WBT 
WBT 
FET 
WBT 

WBT 
WBT 
Sm 
Sm 
Sm 



INDEX 

type no. book section type no. book section type no. book section 

1 
BFX84 S3 Sm BGY51 S10 WBM BLF242 S6 RFP/FET 
BFX85 S3 Sm BGY52 S10 WBM BLF244 S6 RFP/FET 
BFX86 S3 Sm BGY53 S10 WBM BLF245 S6 RFP/FET 
BFX87 S3 Sm BGY54 510 WBM BLT90/SL S6 RFP 
BFX88 S3 Sm BGY55 S10 WBM IBLT91/SL S6 RFP 

I 
BFX89 S10 WBT BGY56 510 WBM BLT92/SL S6 RFP 
BFY50 S3 Sm BGY57 S10 WBM BLU20/12 S6 RFP 
BFY51 S3 Sm BGY58 S10 WBM BLU30/12 S6 RFP 
BFY52 S3 Sm BGY58A S10 WBM BLU45/12 S6 RFP 
BFY55 S3 Sm BGY59 S10 WBM BLUSO S6 RFP 

BFY90 S10 WBT BGY60 S10 WBM BLU51 56 RFP 
BG2000 S1 RT BGY61 S10 WBM BLU52 S6 RFP 
BG2097 S1 RT BGY65 510 WBM BLU53 S6 RFP 
BGD102 S10 WBM BGY67 510 WBM BLU60/12 S6 RFP 
BGD102E S10 WBM BGY67A S10 WBM BLU97 56 RFP 

BGD104 510 WBM BGY70 S10 WBM BLU98 S6 RFP 
BGD104E 510 WBM BGY71 510 WBM 'BLU99 S6 RFP 
BGD502 S10 WBM BGY74 S10 WBM BLV10 S6 RFP 
BGD504 S10 WBM BGY75 S10 WBM i BLV11 S6 RFP 
BGX885 S10 WBM BGY78 S10 WBM BLV20 S6 · RFP 

I 

BGY22 S6 RFP BGY84 S10 WBM i BLV21 56 . RFP 
BGY22A 56 RFP BGY84A S10 WBM BLV25 56 RFP 
BGY23 S6 RFP BGY85 S10 WBM BLV30 '56 RFP 
BGY23A S6 RFP BGY85A S10 WBM BLV30/12 56 RFP 
BGY32 S6 RFP BGY86 510 WBM BLV31 S6 RFP 

BGY33 S6 RFP BGY87 . 510 WBM BLV32F S6 RFP 
BGY35 S6 RFP BGY88 510 WBM BLV33 S6 RFP 
BGY36 S6 RFP BGY90A 56 RFP BLV33F S6 RFP 
BGY40A S6 RFP BGY90B S6 RFP BLV36 56 RFP 
BGY40B S6 RFP BGY93 * 56 RFP BLV45112 56 RFP 

BGY41A S6 RFP BGY94 * S6 RFP BLV57 S6 RFP 
BGY41B S6 RFP BGY95A S6 RFP BLV59 S6 RFP 
BGY43 56 RFP BGY95B S6 RFP BLV75/12 S6 RFP 
BGY45A S6 RFP BGY96A S6 RFP BLV80/28 56 RFP 
BGY45B 56 RFP BGY96B S6 RFP BLV90 56 RFP 

BGY46A 56 RFP BGY584A S10 .WBM BLV90/SL S6 RFP 
BGY46B S6 RFP BGY585A S10 WBM BLV91 S6 RFP 
BGY47 * 56 RFP BGY586 S10 WBM BLV91/SL S6 RFP 
BGY48 * S6 RFP BGY587 510 WBM BLV92 S6 RFP 
BGYSO S10 WBM BLF146 S6 RFP/FET BLV93 S6 RFP 

* =series 
F ET = Field-effect transistors ThM =Thyristor modules 
RFP = R.F. power transistors and modules WBM =Wideband hybrid IC modules 
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type no. book section type no. 

BLV94 56 RFP BLX67 
BLV95 56 RFP BLX68 
BLV97 56 RFP BLX69A 
BLV98 S6 RFP BLX91A 
BLV99 S6 RFP BLX91CB 

BLW29 S6 RFP 8LX92A 
8LW31 56 RFP BLX93A 
BLW32 S6 RFP 8LX94A 
8LW33 S6 RFP BLX94C 
8LW34 56 RFP BLX95 

BLW50F 56 RFP BLX96 
BLW60 56 RFP BLX97 
BLW60C 56 R~P BLX<l8 
BLW76 S6 RFP 8LY87A 
BLW77 56 RFP BLY87C 

BLW78 56 RFP BLY88A 
8LW79 S6 RFP BLY88C 
BLW80 56 RFP BLY89A 
BLW81 S6 RFP BLY89C 
BLW83 56 RFP 8LY90 

BLW84 S6 RFP BLY91A 
BLW85 S6 RFP BLY91C 
BLW86 S6 RFP BLY92A 
BLW87 56 RFP 8LY92C 
BLW89 S6 RFP BLY93A 

8LW90 56 RFP 8LY93C 
8LW91 S6 RFP BLY94 
BLW95 56 RFP BPF24 
BLW96 S6 RFP BPW22A 
BLW97 56 RFP BPW50 

BLW98 S6 RFP BPW71 
BLW99 56 RFP BPX25 
BLX13 S6 RFP BPX29 
BLX13C 56 RFP BPX40 
BLX14 S6 RFP BPX41 

BLX15 56 RFP BPX42 
BLX39 56 RFP BPX61 
BLX65 56 RFP BPX61P 
BLX65E S6 RFP BPX71 
BLX65ES 56 RFP BPX72 

F ET = Field-effect transistors 
Mm = Microminiature semiconductors 

for hybrid circuits 
PDT = Photodiodes or transistors 

796 M'y 19871 

---------

book section type no. book 

56 RFP BR100/03 S2b 
56 RFP BR101 53 
56 RFP BR210* S2a 
S6 RFP BR216* S2a 
S6 RFP BR220* S2a 

S6 RFP BRY39 S3 
S6 RFP BRY56 S3 
S6 RFP BRY61 S7 
S6 RFP BRY62 S7 
S6 RFP BS107 SS 

56 RFP 8S170 SS 
S6 RFP 85010 SS 
S6 RFP BSD12 SS 
S6 RFP 8SD20 SS/7 
S6 RFP BSD22 SS/7 

56 RFP BSD212 S5 
S6 RFP BSD213 SS 
56 RFP BSD214 55 
S6 RFP BSD215 S5 
S6 RFP BSR12;R 57 

S6 RFP BSR13;R S7 
56 RFP BSR14;R S7 
S6 RFP BSR15;R S7 
56 RFP B5R16;R S7 
56 RFP BSR17 ;R S7 

56 RFP 8SR17A;R S7 
S6 RFP BSR18;R S7 
58b PDT B5R18A;R S7 
58a/b PDT BSR19; A S7 
58a/b PDT BSR20; A 57 

S8b PDT BSR30 S7 
58b PDT B5R31 57 
S8b PDT BSR32 57 
S8b PDT B5R33 57 
S8b PDT BSR40 S7 

S8b PDT BSR41 57 
S8b PDT BSR42 S7 
58b PDT BSR43 S7 
S8b PDT BSR50 S3 
S8b PDT B5R51 53 

RFP = R.F. power transistors and modules 
Sm =Small-signal transistors 
Th = Thyristors 

section 

Th 
Sm 
Th 
Th 
Th 

Sm 
Sm 
Mm 
Mm 
FET 

FET 
FET 
FET 
FET 
FET 

FET 
FET 
FET 
FET 
Mm 

Mm 
Mm 
Mm 
Mm 
Mm 

Mm 
Mm 
Mm 
Mm 
Mm 

Mm 
Mm 
Mm 
Mm 
Mm 

Mm 
Mm 
Mm 
Sm 
Sm 



type no. book section type no. 

BSR52 S3 Sm BST110 
BSR56 S7/S5 Mm/FET BST120 
BSR57 S7/S5 Mm/FET BST122 
BSR58 S7/S5 Mm/FET BSV15 
BSR60 S3 Sm BSV16 

BSR61 S3 Sm BSV17 
BSR62 S3 Sm BSV52;R 
BSS38 S3 Sm BSV64 
BSS50 S3 Sm BSV78 
BSS51 S3 Sm BSV79 

BSS52 S3 Sm BSV80 
BSS60 S3 Sm BSV81 
BSS61 S3 Sm BSW66A 
BSS62 S3 Sm BSW67A 
BSS63;R S7 Mm BSW68A 

BSS64;R S7 Mm BSX19 
BSS68 S3 Sm BSX20 
BSS83 S5/7 FET/Mm BSX45 
BST15 S7 Mm BSX46 
BST16 S7 Mm BSX47 

BST39 S7 Mm BSX59 
BST40 S7 Mm BSX60 
BST50 S7 Mm BSX61 
BST51 S7 Mm BSY95A 
BST52 S7 Mm BT136* 

BST60 S7 Mm BT136F* 
BST61 S7 Mm BT137* 
BST62 S7 Mm BT137F* 
BST70A S5 FET BT138* 
BST72A S5 FET BT138F* 

BST74A S5 FET BT139* 
BST76A S5 FET BT139F* 
BST78 S5 FET BT145* 
BST80 S5/S7 FET/Mm BT149* 
BST82 S5/S7 FET/Mm BT150 

BST84 S5/S7 FET/Mm BT151* 
BST86 S5/S7 FET/Mm BT151F* 
BST90 S5 FET BT152* 
BST97 S5 FET BT153 
BST100 S5 FET BT157* 

* = series 
F ET = Field-effect transistors 
Mm = Microminiature semiconductors 

for hybrid circuits 
Sm =Small-signal transistors 

INDEX 

book section type no. book section 

S5 FET BT169* S2b Th 
S5/S7 FET/Mm BTA140* S2b Tri 
S5/S7 FET/Mm BTR59* S2b Tri 
S3 Sm BTS59* S2b Tri 
S3 Sm BTV58* S2b Th 

S3 Sm BTV59* S2b Th 
S7 Mm BTV59D* S2b Th 
S3 Sm BTV60* S2b Th 
S5 FET BTV60D* S2b Th 
SS FET BTV70* S2b Th 

S5 FET BTV70D* S2b Th 
S5 FET BTW23* S2b Th 
S3 Sm BTW38* S2b Th 
S3 Sm BTW40* S2b Th 
S3 Sm BTW42* S2b Th 

S3 Sm BTW43* S2b Tri 
S3 Sm BTW45* S2b Th 
S3 Sm BTW58* S2b Th 
S3 Sm BTW62* S2b Th 
S3 Sm BTW62D* S2b Th 

S3 Sm BTW63* S2b Th 
S3 Sm BTY79* S2b Th 
S3 Sm BTY91* S2b Th 
S3 Sm BU426 S4b SP 
S2b Tri BU426A S4b SP 

S2b Tri BU433 S4b SP 
S2b Tri BU505 S4b SP 
S2b Tri BU506 S4b SP 
S2b Tri BU506D S4b SP 
S2b Tri BU508A S4b SP 

S2b Tri BU508D S4b SP 
S2b Tri BU705 S4b SP 
S2b Tri BU706 S4b SP 
S2b Th BU706D S4b SP 
S2b Th BU806 S4b SP 

S2b Th BU807 S4b SP 
S2b Th BU808 S4b SP 
S2b Th BU824 S4b SP 
S2b Th BU826 S4b SP 
S2b Th BUP22* S4b SP 

SP = Low-frequency switching power transistors 
Th = Thyristors 
Tri = Triacs 
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type no. book section 

BUP23* S4b SP 
BUS11 ;A S4b SP 
BUS12;A S4b SP 
BUS13;A S4b SP 
BUS14;A S4b SP 

BUS21* S4b SP 
BUS22* S4b SP 
BUS23* S4b SP 
BUT11 ;A S4b SP 
BUT11A S4b SP 

BUT11AF S4b SP 
BUV82 S4b SP 
BUV83 S4b SP 
BUV89 S4b SP 
BUV90;A S4b SP 

BUW11 ;A S4b SP 
BUW12;A S4b SP 
BUW13;A S4b SP 
BUW84 S4b SP 
BUW85 S4b SP 

BUX46;A S4b SP 
BUX47;A S4b SP 
BUX48;A S4b SP 
BUX80 S4b SP 
BUX81 S4b SP 

BUX82 S4b SP 
BUX83 S4b SP 
BUX84 S4b SP 
BUX84F S4b SP 
BUX85 S4b SP 

BUX85F S4b SP 
BUX86 S4b SP 
BUX87 S4b SP 
BUX88 S4b SP 
BUX90 S4b SP 

BUX98 S4b SP 
BUX98A S4b SP 
BUX99 S4b SP 
BUY89 S4b SP 
BUZ10 S9 PM 

* =series 
PM = Power MOS transistors 
R = Rectifier diodes 

type no. 

BUZ10A 
BUZ 11 
BUZ11A 
BUZ14 
BUZ15 

BUZ20 
BUZ21 
BUZ23 
BUZ24 
BUZ25 

BUZ30 
BUZ31 
BUZ32 
BUZ33 
BUZ34 

BUZ35 
BUZ36 
BUZ40 
BUZ41A 
BUZ42 

BUZ43 
BUZ44A 
BUZ45 
BUZ45A 
BUZ45B 

BUZ45C 
BUZ46 
BUZSOA 
BUZSOB 
BUZ53A 

BUZ54 
BUZ54A 
BUZ60 
BUZ60B 
BUZ63 

BUZ63B 
BUZ64 
BUZ71 
BUZ71A 
BUZ72 

SP = Low-frequency switching power vansistors 

Moy 19871 

book section type no. book section 

S9 PM BUZ72A S9 PM 
S9 PM BUZ73A S9 PM 
S9 PM BUZ74 S9 PM 
S9 PM BUZ74A S9 PM 
S9 PM BUZ76 S9 PM 

S9 PM BUZ76A S9 PM 
S9 PM BUZ80 S9 PM 
S9 PM BUZ80A S9 PM 
S9 PM BUZ83 S9 PM 
S9 PM BUZ83A S9 PM 

S9 PM BUZ84 S9 PM 
S9 PM BUZ84A S9 PM 
S9 PM BY224* S2a R 
S9 PM BY225* S2a R 
S9 PM BY228 S1 R 

S9 PM BY229* S2a R 
S9 PM BY229F* S2a R 
S9 PM BY249* S2a R 
S9 PM BY260* S2a R 
S9 PM BY261* S2a R 

S9 PM BY329* S2a R 
S9 PM BY359* S2a R 
S9 PM BY438 S1 R 
S9 PM BY448 S1 R 
S9 PM BY458 S1 R 

S9 PM BY505 S1 R 
S9 PM BY509 S1 R 
S9 PM BY527 S1 R 
S9 PM BY584 S1 R 
S9 PM BY588 S1 R 

S9 PM BY609 S1 R 
59 PM BY610 S1 R 
S9 PM BY614 S1 R 
59 PM BY619 S1 R 
S9 PM BY620 51 R 

S9 PM BY627 S1 R 
S9 PM BY707 S1 R 
S9 PM BY708 S1 R 
S9 PM BY709 S1 R 
S9 PM BY710 S1 R 



type no. book section 

BY711 51 R 
BY712 51 R 
BY713 51 R 
BY714 51 R 
BYD13 * 51 R 

BYD14 * 51 R 
BYD17 * 51 R 
BYD33 * 51 R 
BYD37 * 51 R 
BYD73 * 51 R 

BYD74 * 51 R 
BYD77 * 51 R 
BYM26 * S1 R 
BYM36 * S1 R 
BYM56 * S1 R 

BYP21* S2a R 
BYP22* S2a R 
BYP59* S2a R 
BYQ28* S2a R 
BYR29* S2a R 

BYR29F* S2a R 
BYT28* S2a R 
BYT79* S2a R 
BYV10 51 R 
BYV18* S2a R 

BYV19* S2a R 
BYV20* S2a R 
BYV21* S2a R 
BYV22* S2a R 
BYV23* S2a R 

BYV24* S2a R 
BYV26 * S1/S2a R 
BYV27* 51/S2a R 
BYV28* S1/S2a R 
BYV29* S2a R 

BYV29F* 52a R 
BYV30* S2a R 
BYV31* S2a R 
BYV32* S2a R 
BYV32F* S2a R 

* =series 
LED = Light-emitting diodes 
M = Microwave transistors 

type no. 

BYV33* 
BYV33F* 
BYV34* 
BYV36 * 
BYV39* 

BYV42* 
BYV43* 
BYV43F* 
BYV44* 
BYV60* 

BYV72* 
BYV73* 
BYV74* 
BYV79* 
BYV92* 

BYV95A 
BYV95B 
BYV95C 
BYV96D 
BYV96E 

BYW25* 
BYW29* 
BYW29F* 
BYW30* 
BYW31* 

BYW54 
BYW55 
BYW56 
BYW92* 
BYW93* 

BYW95A 
BYW95B 
BYW95C 
BYW96D 
BYW96E 

BYX10G 
BYX25* 
BYX30* 
BYX32* 
BYX38* 

Mm = Microminiature semiconductors 
for hybrid circuits 

Ph = Photoconductive devices 

book section type no. book 

S2a R BYX39* S2a 
S2a R BYX42* S2a 
S2a R BYX46* S2a 
51 R BYX50* S2a 
S2a R BYX52* S2a 

S2a R BYX56* S2a 
S2a R BYX90G 51 
S2a R BYX96* S2a 
S2a R BYX97* S2a 
S2a R BYX98* S2a 

S2a R BYX99* S2a 
S2a R BZD23 S1 
S2a R BZD27 51 
S2a R BZT03 51 
S2a R BZV10 S1 

51 R BZV11 51 
S1 R BZV12 S1 
51 R BZV13 S1 
S1 R BZV14 S1 
51 R BZV37 S1 

S2a R BZV46 S1 
S2a R BZV49* S1/S7 
S2a R BZV55* S7 
S2a R BZV80 S1 
S2a R BZV81 S1 

51 R BZV85 * 51 
51 R BZW03 * 51 
51 R BZW14 51 
S2a R BZW86* S2a 
S2a R BZX55 * 51 

51 R BZX70* S2a 
51 R BZX75 * 51 
51 R BZX79* 51 
51 R BZX84* 57/51 
51 R BZY91* S2a 

51 R BZY93* S2a 
S2a R CFX13 511 
S2a R CFX21 511 
S2a R CFX30 511 
S2a R CFX31 511 

PhC = Photocouplers 
R = Rectifier diodes 
TS = Transient suppressor diodes 
Vrf =Voltage reference diodes 
Vrg =Voltage regulator diodes 

INDEX 

section 

R 
R 
R 
R 
R 

R 
R 
R 
R 
R 

R 
Vrg 
Vrg 
Vrg 
Vrf 

Vrf 
Vrf 
Vrf 
Vrf 
Vrf 

Vrg 
Vrg/Mm 
Mm 
Vrf 
Vrf 

Vrg 
Vrg 
Vrg 
TS 
Vrg 

Vrg 
Vrg 
Vrg 
Mm/Vrg 
Vrg 

Vrg 
M 
M 
M 
M 
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INDEX J 
type no. book section type no. book section type no. book section 

CFX32 S11 M CQS54 saa LED CQW60A(L)S8a LED 
CFX33 S11 M CQS82L S8a LED CQW60U(L)S8a LED 
CNG35 S8b PhC CQS82AL S8a LED CQW61 (I,) S8a LED 
CNG36 S8b PhC CQS84L S8a LED CQW62(L) S8a LED 
CNR36 S8b PhC CQS86L S8a LED CQW89A S8a/b I 

CNX21 S8b PhC CQS93 S8a LED CQW93 S8a LED 
CNX35 S8b PhC CQS93E S8a LED CQW95 S8a LED 
CNX35U S8b PhC CQS93L S8a LED CQW97 S8a LED 
CNX36 S8b PhC CQS95 S8a LED CQX24(L) S8a LED 
CNX36U S8b PhC CQS95E S8a LED CQX51(L) S8a LED 

CNX38 S8b PhC CQS95L S8a LED CQX54(L) S8a LED 
CNX38U S8b PhC CQS97 S8a LED CQX54D S8a LED 
CNX39 S8b PhC CQS97E S8a LED CQX64(L) saa LED 
CNX39U S8b PhC CQS97L S8a LED CQX64D S8a LED 
CNX44 S8b PhC CQT10B S8a LED CQX74(L) S8a LED 

CNX44A S8b PhC CQT24 S8a · LED CQX74D S8a LED 
CNX46 S8b PhC CQT60 S8a LED CQY11B S8b LED 
CNX48 S8b PhC CQT70 S8a LED CQY11C S8b LED 
CNX48U S8b PhC CQT80L S8a LED CQY24B(L)S8a LED 
CNX62 S8b PhC CQV70(L) S8a LED CQY49B S8b LED 

CNX72 S8b PhC CQV70A(L)S8a LED CQY49C S8b LED 
CNX82 S8b PhC CQV70U(L)S8a LED CQY50 S8b LED 
CNX83 S8b PhC CQV71A(L)S8a LED CQY52 S8b LED 
CNX91 S8b PhC CQV72(L) S8a LED CQY53S S8b LED 
CNX92 S8b PhC CQV80L S8a LED CQY54A S8a LED 

CNY17-1 S8b PhC CQV80AL S8a LED CQY58A S8a/b I 
CNY17-2 S8b PhC CQV80UL SB a LED CQY89A S8a/b I 
CNY17-3 S8b PhC CQV81L S8a LED CQY94B(L)S8a LED 
CNY50 S8b PhC CQV82L S8a LED CQY95B S8a LED 
CNY57 S8b PhC CQW10A(L)S8a LED CQY96(L) S8a LED 

CNY57A S8b PhC CQW10B(L)S8a LED CQY97A S8a LED 
CNY57AU S8b PhC CQW10U(L)S8a LED Fresnel- S8b A 
CNY57U S8b PhC CQW11B(L)S8a LED lens 
CNY62 SBb PhC CQW12B(L)S8a LED H11A 1 S8b PhC 
CNY63 S8b PhC CQW20A SB a LED H11A2 SBb PhC 

CQF24 S8b Ph CQW21 S8a LED H11A3 S8b PhC 
CQL10A S8b Ph CQW22 SB a LED H11A4 S8b PhC 
CQL13A S8b Ph CQW24(L) S8a LED H11A5 S8b PhC 
CQL16 SBb Ph CQW54 sea LED H11B1 S8b PhC 
CQS51L SB a LED CQW60(L) S8a LED H11B2 S8b PhC 

* =series 
A = Accessories M = Microwave transistors 

= Infrared devices PhC = Photocouplers 
LED = Light-emitting diodes SEN= Sensors 
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type no. book section 

H11B3 S8b PhC 
H11B2SS S8b PhC 
KMZ10A 513 SEN 
KMZ108 S13 SEN 
KMZ10C S13 SEN 

KP100A S13 SEN 
KP101A S13 SEN 
KPZ20G S13 SEN 
KPZ21G S13 SEN 
KTY81* S13 SEN 

KTY83* S13 SEN 
KTY84* S13 SEN 
LAE2001R S11 M 
LAE4001Q S11 M 
LAE4001R S11 M 

LAE4002S S11 M 
LAE6000Q S11 M 
L8E1004R s 11 M 
LBE1010R S11 M 
L8E2003S S11 M 

LBE200SQ S11 M 
L8E2008T s 11 M 
L8E2009S S11 M 
LCE1010R s 11 M 
LCE2003S S11 M 

LCE2005Q s 11 M 
LCE2008T S11 M 
LCE2009S s 11 M 
LJE42002T S11 M 
LKE1004R s 11 M 

LKE2002T S11 M 
LKE2004T s 11 M 
LKE2015T S11 M 
LKE21004R S11 M 
LKE21015T S11 M 

LKE210SOT s 11 M 
LKE27010R S11 M 
LKE2702SR s 11 M 
LKE32002T S11 M 
LKE32004T s 11 M 

FET =Field-effect transistors 
I = Infrared devices 
M = Microwave transistors 

type no. book section type no. 

LTE4200SS S11 M OM34S 
LTE42008R 511 M OM3SO 
LTE42012R S11 M OM360 
LV1721E50R S11 M OM361 
LV2024E45R S11 M OM370 

LV2327E40R S11 M OM3868 
LV3742E16R S11 M OM386M 
LV3742E24R S11 M OM3878 
LWE201SR S11 M OM387M 
LWE202SR S11 M OM3888 

LZ1418E100RS11 M OM3898 
MCA230 S8b PhC OM931 
MCA231 S8b PhC OM961 
MCA255 S8b PhC OS89115 
MCT2 S8b PhC OS8921S 

MCT26 S8b PhC OSB941S 
MK812040WS S11 M OSM9115 
MKB12100WS S11 M OSM9215 
MK812140W S11 M OSM9415 
M06075B200ZS11 M OSM9510 

M0607S8400ZS11 M OSM9511 
MR812175YR S11 M OSM9S12 
MRB123SOYR S11 M OSS9115 
MS10118700YS11 M OSS921S 
MS607SB800ZS11 M OSS941S 

MSB12900Y s 11 M P2105 
MZ0912B7SY S11 M PBMF4391 
MZ09128150YS11 M P8MF4392 
OM286; M S13 SEN PBMF4393 
OM287; M S13 SEN PDE1001U 

OM320 S10 WBM PDE1003U 
OM321 S10 W8M PDE1005U 
OM322 S10 WBM PDE1010U 
OM323 S10 WBM PEE1001U 
OM323A S10 W8M PEE1003U 

OM33S S10 W8M PEE1005U 
OM336 S10 W8M PEE1010U 
OM337 S10 W8M PH2222;R 
OM337A S10 W8M PH2222A;R 
OM339 S10 W8M PH2369 

R = Rectifier diodes 
SD = Small-signal diodes 
SEN =Sensors 
Sm = Small-signal transistors 

book section 

S10 WBM 
S10 WBM 
S10 W8M 
S10 W8M 
S10 W8M 

S13 SEN 
S13 SEN 
S13 SEN 
S13 SEN 
S13 SEN 

S13 SEN 
S4a p 
S4a p 

S2a St 
S2a St 

S2a St 
S2a St 
S2a St 
S2a St 
S2a St 

S2a St 
S2a St 
S2a St 
S2a St 
S2a St 

S8b I 
SS FET 
S5 FET 
SS FET 
s 11 M 

S11 M 
s 11 M 
S11 M 
s 11 M 
s 11 M 

s 11 M 
S11 M 
S3 Sm 
S3 Sm 
S3 Sm 

Mm = Microminiature semiconductors 
for hybrid circuits SP = Low-frequency switching power transistors 

P = Low-frequency power transistors St = Rectifier stacks 
PhC = Photocouplers WBM =Wideband hybrid IC modules 
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INDEX J 
type no. book section 

PH2907;R S3 Sm 
PH2907A;R S3 Sm 
PH2955T S4a p 
PH3055T S4a p 
PH5415 S3 Sm 

PH5416 S3 Sm 
PH13002 S4b SP 
PH13003 S4b SP 
PHSD51 S2a R 
PKB3001U s 11 M 

PKB3003U S11 M 
PKB3005U s 11 M 
PKB12005U S11 M 
PKB20010U s 11 M 
PKB23001U S11 M 

PKB23003U s 11 M 
PKB23005U S11 M 
PKB25006T S11 M 
PKB32001U S11 M 
PKB32003U s 11 M 

PKB32005U S11 M 
PMBF4391 S7 Mm 
PMBF4392 S7 Mm 
PMBF4392 S7 Mm 
PMBT2222/A S7 Mm 

PMBT2907/A S7 Mm 
PMBT3903/4 S7 Mm 
PMBT3906 S7 Mm 
PMBT6428/9 S7 Mm 
PMBTA05/06 S7 Mm 

PMBTA13/14 S7 Mm 
PMBTA42/43 S7 Mm 
PMBTA55/56 S7 Mm 
PMBTA63/64 S7 Mm 
PMBTA92/93 S7 Mm 

PMLL4148 S1 SD 
PMLL4150 S1 SD 

- --PMLL4 151 S1 SD 
PMLL4153 S1 SD 
PMLL4446 S1 SD 

-· 

* =series 
I = Infrared devices 
M = Microwave transistors 

type no. book section type no. book section 

PMLL4448 S1 SD RZ1214B60W S11 
PMLL5225B RZ1214B65Y S11 

to S1 /S7 SD RZ1214B125WS11 
PMLL5267B RZ1214B125YS11 
P044 S8b PhC RZ1214B150YS11 

P044A S8b PhC RZ2833B45W S11 
PPC5001T S11 M RZ3135B15U S11 
PQC5001T s 11 M RZ3135B15W S11 
PTB23001X S11 M RZ3135B25U S11 
PTB23003X s 11 M RZ3135B30W S11 

PTB23005X S11 M RZB12100Y s 11 
PTB32001X s 11 M RZB12350Y S11 
PTB32003X S11 M RZZ1214B300YS11 
PTB32005X s 11 M SL5500 S8b 
PTB42001X s 11 M SL5501 S8b 

PTB42002X S11 M SL5502R S8b 
PTB42003X S11 M SL5504 S8b 
PV3742B4X s 11 M SL5504S S8b 
PVB42004X S11 M SL5505S S8b 
PXT3904 S7 Mm SL5511 S8b 

PXT3906 S7 Mm TIP29* S4a 
PZ1418B15U S11 M TIP30* S4a 
PZ1418B30U S11 M TIP31* S4a 
PZ1721B12U S11 M TIP32* S4a 
PZ 1721B25U S 11 M TIP33* S4a 

PZ2024B10U S11 M TIP34* S4a 
PZ2024B20U S11 M TIP41* S4a 
PZB16035U S11 M TIP42* S4a 
PZB27020U S11 M TIP47 S4a 
RPY97 S8b I TIP48 S4a 

RPY100 S8b I TIP49 S4_a 
RPY101 S8b I TIP50 S4a 
RPY102 S8b I TIP110 S4:a 
RPY103 S8b I TIP111 S4a 
RPY107 S8b I TIP112 S4a 

I -
RPY109 S8b I TIP115 S4a 
RV3135B5X S11 M .--- TIP116 S4a 
RX 12-1-4B300YS 11 M TIP117 S4a 
RXB12350Y s 11 M TIP120 S4a 
RZ1214B35Y S11 M TIP121 S4a 

R = Rectifier diodes 
SD = Small-signal diodes 

M 
M 
M 
M 
M 

M 
M 
M 
M 
M 

M 
M 
M 
PhC 
PhC 

PhC 
PhC 
PhC 
PhC 
PhC 

p 
p 
p 
p 
p 

p 
p 
p 
p 
p 

p 
p 
p 
p 
p 

p 
p 
p 
p 
p 

P = Low-frequency power transistors Vrf =Voltage reference diodes 
PhC = Photocouplers 



type no. book section 

TIP122 S4a p 

TIP125 54a p 

TIP126 S4a p 

TIP127 S4a p 

TIP130 S4a p 

TIP131 54a p 

TIP132 54a p 
TIP135 54a p 

TIP136 S4a p 

TIP137 S4a p 

TIP140 S4a p 

TIP141 S4a p 

TIP145 S4a p 

TIP146 S4a p 

TIP147 S4a p 

TIP2955 54a p 

TIP3055 S4a p 

1N821;A S1 Vrf 
1N823;A S1 Vrf 
1N825;A S1 Vrf 

1N827;A S1 Vrf 
1N829;A S1 Vrf 
1N914 S1 SD 
1N916 S1 SD 
1N3879 S2a R 

1N3880 S2a R 
1N3881 S2a R 
1N3882 S2a R 
1N3883 S2a R 
1N3889 52a R 

1N3890 S2a R 
1N3891 S2a R 
1N3892 S2a R 
1N3893 S2a R 
1N3909 S2a R 

1N3910 52a R 
1N3911 S2a R 
1N3912 S2a R 
1N3913 S2a R 
1N4001G S1 R 

A = Accessories 
FET =Field-effect transistors 
Ph = Photoconductive devices 
PhC = Photocouplers 
R = Rectifier diodes 

type no. 

1N4002G 
1N4003G 
1N4004G 
1N4005G 
1N4006G 

1N4007G 
1N4148 
1N4150 
1N4151 
1N4153 

1N4446 
1N4448 
1N4531 
1N4532 
1N5059 

1N5060 
1N5061 
1N5062 
1N5225B 

to 

1N5267B 
2N918 
2N929 
2N930 
2N1613 

2N1711 
2N1893 
2N2219 
2N2219A 
2N2222 

2N2222A 
2N2297 
2N2368 
2N2369 
2N2369A 

2N2483 
2N2484 
2N2904 
2N2904A 
2N2905 

l INDEX \ __ \ 
book section type no. book section 

S1 R 2N2905A S3 
S1 R 2N2906 S3 
S1 R 2N2906A 53 
S1 R 2N2907 53 
S1 R 2N2907A 53 

S1 R 2N3019 S3 
S1 SD 2N3020 S3 
51 SD 2N3053 S3 
S1 SD 2N3375 S6 
S1 SD 2N3553 56 

S1 SD 2N3632 S6 
S1 SD 2N3822 S5 
S1 SD 2N3823 S5 
S1 SD 2N3866 S6 
S1 R 2N3903 S3 

S1 R 2N3904 S3 
S1 R 2N3905 S3 
51 R 2N3906 S3 

2N3924 S6 
S1 SD 2N3926 S6 

2N3927 S6 
S10 WBT 2N3966 S5 
S3 Sm 2N4030 S3 
S3 Sm 2N4031 S3 
S3 Sm 2N4032 S3 

S3 Sm 2N4033 S3 
S3 Sm 2N4091 S5 
S3 Sm 2N4092 S5 
S3 Sm 2N4093 S5 
S3 Sm 2N4123 S3 

S3 Sm 2N4124 S3 
S3 Sm 2N4125 S3 
S3 Sm 2N4126 S3 
S3 Sm 2N4391 S5 
S3 Sm 2N4392 S5 

S3 Sm 2N4393 S5 
S3 Sm 2N4427 S6 
S3 Sm 2N4856 S5 
S3 Sm 2N4857 S5 
S3 Sm 2N4858 S5 

RFP = R.F. power transistors and modules 
SD =Small-signal diodes 
Sm =Small-signal transistors 
WBT = Wideband transistors 

(Moy 1987 

Sm 
Sm 
Sm 
Sm 
Sm 

Sm 
Sm 
Sm 
RFP 
RFP 

RFP 
FET 
FET 
RFP 
Sm 

Sm 
sm, 
Sm 
RFP 
RFP 

RFP 
FET 
Sm 
Sm 
Sm 

Sm 
FET 
FET 
FET 
Sm 

Sm 
Sm 
Sm 
FET 
FET 

FET 
RFP 
FET 
FET 
FET 
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INDEX J 
type no. book section 

2N48S9 SS FET 
2N4860 SS FET 
2N4861 SS FET 
2NS400 SJ Sm 
2NS401 SJ Sm 

2N5415 SJ Sm 
2N5416 SJ Sm 
2N5550 SJ Sm 
2N5551 SJ Sm 
2N6659 S5 FET 

2N6660 S5 FET 
2N6661 S5 FET 
4N25 S8b PhC 
4N25A S8b PhC 
4N26 S8b PhC 

4N27 S8b PhC 
4N28 S8b PhC 
4NJ5 S8b PhC 
4N36 S8b PhC 
4NJ7 S8b PhC 

4N38 SBb PhC 
4N38A S8b PhC 
502CQF S8b Ph 
503CQF S8b Ph 
504CQL S8b Ph 

516CQF-B S8b Ph 
56201d S4b A 
S6201 j S4b A 
56245 SJ, 10 A 
56246 SJ, 10 A 

56261a S4b A 
56264 S2a/b A 
56295 S2a/b A 
S6J26 S4b A 
S6339 S4b A 

56JS2 S4b A 
56353 S4b A 
56J54 S4b A 
56359b S2,4b A 
56359c S2,4b A 

A = Accessories 
FET =Field-effect transistors 
Ph = Photoconductive devices 
PhC = Photocouplers 
Sm =Small-signal diodes 

Moy 19871 

type no. book section 

S63S9d S2,4b A 
S6360a S2,4b A 
S6363 S2,4b A 
S6364 S2,4b A 
56367 S2a/b A 

56368b S2,4b A 
56368c S2,4b A 
56J69 S2,4b A 
56J78 S2,4b A 
56379 S2,4b A 

56387a,b S4b A 
56J97 S8b A 



l NOTES 
\· 
\ 

). 



NOTES J ..._____ ______ _ 

l 



l __ N_O_T_E_s __ _ 

( 



NOTES j '--------~-----



DATA HANDBOOK SYSTEM 





l __ 
DATA HANDBOOK SYSTEM 

Our Data Handbook System comprises more than 60 books with specifications on electronic compo
nents, subassemblies and materials. It is made up of four series of handbooks: 

ELECTRON TUBES BLUE 

SEM !CONDUCTORS RED 

INTEGRATED CIRCUITS PURPLE 

COMPONENTS AND MATERIALS GREEN 

The contents of each series are listed on pages iv to vii. 

The data handbooks contain all pertinent data available at the time of publication, and each is revised 
and reissued periodically. 

When ratings or specifications differ from those published in the preceding edition they are indicated 
with arrows in the page margin. Where application information is given it is advisory and does not 
form part of the product specification. 

Condensed data on the preferred products of Philips Electronic Components and Materials Division is 
given in our Preferred Type Range catalogue (issued annually). 

Information on current Data Handbooks and on 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. 
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ELECTRON TUBES (BLUE SERIES) 

The blue series of data handbooks comprises: 

T1 Tubes for r.f. heating 

T2a Transmitting tubes for communications, glass types 

T2b Transmitting tubes for communications, ceramic types 

T3 Klystrons 

T4 Magnetrons for microwave heating 

T5 Cathode-ray tubes 
Instrument tubes, monitor and display tubes, C.R. tubes for special applications 

T6 Geiger-MUiier tubes 

TS Colour display systems 
Colour TV picture tubes, colour data graphic display tube assemblies, deflection units 

T9 Photo and electron multipliers 

T10 Plumbicon camera tubes and accessories 

T11 Microwave semiconductors and components 

T12 Vidicon and Newvicon camera tubes 

T13 Image intensifiers and infrared detectors 

T15 Dry reed switches 

T16 Monochrome tubes and deflection units 
Black and white TV picture tubes, monochrome data graphic display tubes, deflection units 
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l __ 
SEMICONDUCTORS (RED SERIES) 

The red series of data handbooks comprises: 

Sl Diodes 
Small-signal silicon diodes, voltage regulator diodes (< 1,b WI, voltage reference diodes, 
tuner diodes, rectifier diodes 

S2a Power diodes 

S2b Thyristors and triacs 

S3 Small-signal transistors 

S4a Low-frequency power transistors and hybrid modules 

S4b High-voltage and switching power transistors 

S5 Field-effect transistors 

S6 R.F. power transistors and modules 

S7 Surface mounted semicondudors 

S8a light-emitting diodes 

S8b Devices for optoelectronics 
Optocouplers, photosensitive diodes and transistors, infrared light-emitting diodes and 
infrared sensitive devices, laser and fibre-optic components 

S9 Power MOS transistors 

SlO Wideband transistors and wideband hybrid IC modules 

S11 Microwave transistors 

S12 Surface acoustic wave devices 

S13 Semiconductor sensors 

S14 liquid Crystal Displays 
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INTEGRATED CIRCUITS (PURPLE SERIES) 

The purple series of handbooks comprises: 

IC01 Radie, audio and associated systems pub I ished 1986 
Bipolar, MOS 

IC02a/b Video and associated systems published 1986 
Bipolar, MOS 

IC03 Integrated circuits for telfmhony published 1986 
Bipolar, MOS 

IC04 HE4000B !~gic family published 1986 
CMOS 

IC05N HE4000B logic family - uncased ICs published 1984 
CMOS 

IC06N High-speed CMOS; PC74HC/HCT/HCU published 1986 
Logic family 

IC08 ECL 10K and 100K logic families published 1986 

IC09N TTL logic series published 1986 

IC10 Memories new issue 1987 
MOS, TTL, ECL 

IC11N Linear LSI published 1985 

Supplement Linear LSI published 1986 
tolC11N 

IC12 12C-bus compatible ICs not yet issued 

IC13 Semi-custom new issue 1987 
Programmable Logic Devices (PLO) 

IC14 Microcontrollers and peripherals new issue 1987 
Bipolar, MOS 

IC15 FAST TTL logic series published 1986 

IC16 CMOS integrated circuits for clocks and watches published 1986 

IC17 Integrated Services Digital Networks (ISDN) not yet issued 

IC18 Microprocessors and peripherals new issue 1987 



l _____ _ 
COMPONENTS AND MATERIALS (GREEN SERIES) 

The green series of data handbooks comprises: 

C2 Television tuners, coaxial aerial input assemblies 

C3 Loudspeakers 

C4 Ferroxcube potcores, square cores and cross cores 

C5 Ferroxcube for power, audio/video and accelerators 

C6 Synchronous motors and gearboxes 

C7 Variable capacitors 

CB Variable mains transformers 

C9 Piezoelectric quartz devices 

C11 Varistors, thermistors and sensors 

Cl 2 Potentiometers, encoders and switches 

C13 Fixed resistors 

C14 Electrolytic and solid capacitors 

C15 Ceramic capacitors 

C16 Permanent magnet materials 

C17 Stepping motors and associated electronics 

C18 Direct current motors 

C19 Piezoelectric ceramics 

C20 Wire-wound components for TVs and monitors 

C22 Film capacitors 
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