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Selection Guide

Silicon Switching Diodes

Type R Ir Piot Ve atlr tr Package| Page
\ A w Vv A us
B BAS 78A 50 1 15 =16 1.0 1 SOT-223| 16
H BAS 78B 100 1 15 =16 1.0 1 SOT-223| 16
H BAS 78C 200 1 1.5 =16 1.0 1 SOT-223| 16
H BAS 78D 400 1 1.5 =1.6 1.0 1 SOT-223| 16
B BAS 79A 50 1 1.5 =16 1.0 1 SOT-223| 19
H BAS 79B 100 1 1.5 =16 1.0 1 SOT-223| 19
H BAS 79C 200 1 1.5 =1.6 1.0 1 SOT-223| 19
HBAS 79D 400 1 1.5 =16 1.0 1 SOT-223| 19
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Selection Guide

Silicon AF Transistors

Type Maximum Characteristics at To =25°C Package | Page
ratings

NPN =N Veso |lc Piot | PFE at Icgo Veesat | fr

PNP=P Vv A lw | :,C‘A \\,/CE nA v MHz
HBCP 51 P{45 1 1.5 |40...250 150 2 | =100 | =0.5/125 |SOT-223|24
B BCP51-10 P|45 1 1.5 |63...160 150| 2 =100 | =0.5{125 |SOT-223 24
BBCP51-16 P|45 1 1.5 1100...250 150} 2 | =100 |=0.5/125 |SOT-223|24
B BCP 52 P|60 1 1.5 140...250 150 2 | =100 | =0.5/125 |[SOT-223|24
B BCP52-10 P|60 1 1.5 |63...160 150 2 | =100 | =0.5/125 |SOT-223|24
HBCP52-16 P|60 1 1.5 1100...250 150| 2 |=100 |=0.5[125 |SOT-223|24
BHBCP53 P1100 |1 1.5 140...250 150 2 |=100 |=0.5/125 |SOT-223|24
HBCP53-10 P{100 |1 1.5 |63...160 150| 2 | =100 |=0.5[125 [SOT-223|24
BHBCP53-16 P{100 |1 1.5 1100...250 1501 2 |{=100 | =0.5[125 [SOT-223|24
BBcCP54 N|45 1 1.5 |40...250 150( 2 |=100 | =0.5[100 [SOT-223|28
HBCP54-10 N{45 1 1.5 [63...160 150| 2 |=100 | =0.5[100 [SOT-223|28
HBCP54-16  N|45 |1 1.5 1100...250 150 2 [=100|=0.5[100 |SOT-223|28
HBCP 55 N|60 1 1.5 |40...250 150 2 | =100 | =0.5/100 |SOT-223|28
EHBCP 55-10 N|60 1 1.5 |63...160 150 2 |=100 |=0.5/100 |SOT-223|28
HBCP55-16 N|60 1 1.5 1100...250 150 2 |=100 |=0.5/100 |SOT-223(28
HBCP 56 N|100 (1 1.5 (40...250 150| 2 | =100 | =0.5{100 |SOT-223|28
EHBCP 56-10 N|100 |1 1.5 [63...160 150| 2 |=100 | =0.5{100 [SOT-223|28
HBCP56-16 N|[100 |1 1.5 [100...250 150 2 | =100 | =0.5/{100 |SOT-223|28
EHBCP 68 N|25 1 1.5 163...400 500( 1 [=100 |=0.5/100 |SOT-223|32
EBCP 69 P(25 1 1.5 163...400 500| 1 [=100 [ =0.5[100 [SOT-223(36
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Selection Guide

Silicon Switching Transistors

Type Maximum Characteristics at T, = 25°C Package | Page
ratings
NPN =N Veso [le | Prot | NFE at Icso Veesat | fr
PNP =P _ Ic Ve
v mA |W mA [v  |NA v MHz
PZT 2222 N |60 |600]1.5|100...300 150 10 | =20 |=1.6[300 |SOT-223|42
PZT 2222A N|75 600 | 1.5 {100...300 150 10 |=10 |=1.0/300 |SOT-223(42
PZT 2907 P60 |600(1.5 |100...300 150 10 | =20 |=1.6[300 [SOT-223|47
PZT 2907A P|{60 |600 (1.5 |100...300 150| 10 [=10 |=1.6/300 |SOT-223|47
PZT 3904 N |60 200 1.5 |100...300 10 1 |=50 [=0.3]400 |SOT-223|52
PZT 3906 P|40 |200(1.5[100...300 10 1 [=50 |=0.4/350 [SOT-223|57
Silicon High-Voltage Transistors
Type Maximum Characteristics at To = 25°C Package | Page
ratings
NPN=N Veso |lc | Peot | hFE at Icso Veesar | fr
PNP =P . le | Ve
v mA |W mA v |NA v MHz
8 BF 720 N|{300 |50 [1.5|=50 25 | 20 |[=10 [=0.6{100 |SOT-223|64
B BF 722 N|{250 |50 (1.5 |=50 25 [ 20 |=10 [=0.6/100 |SOT-223|64
B BF 721 P|300 |50 |1.5|=50 25 | 20 |=10 |=0.6/100 |SOT-223|68
B BF 723 P{250 {50 |1.5|=50 25 | 20 | =10 |=0.6/100 |SOT-223|68
B BFN 36 N|[250 [200]1.5 (=40 30 | 10 | =100 | =0.4|70 SOT-223(72
B BFN 38 N|300 [200|1.5 |=30 30 | 10 | =100 | =0.5/70 SOT-223(72
B BFN 37 P [250 |200]1.5 [=40 30 | 10 | =100 [ =0.4{100 |SOT-223(76
B BFN 39 P {300 [200(1.5 =30 30 | 10 | =100 [=0.5/100 |SOT-223(76
PZTA 42 N300 (500|1.5 =40 30 | 10 [=100 [ =0.5| =50 |SOT-223 (80
PZTA 43 N {200 [50011.5 [=40 30 | 10 | =100 | =0.4| =50 |S0OT-223180
PZTA 92 P|300 [500(1.5 =25 30 | 10 | =250 | =0.5|=50|S0T-223|84
PZTA 93 P{200 |500|1.5|=2 30 | 10 | =250 [ =0.4|=50|S0T-223 |84
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Selection Guide

Silicon Darlington Transistors

Type Maximum Characteristics at To =25°C Package | Page
ratings
NPN=N Vo |lc | Peot | PFE at leso Veesat | fr
PNP =P - e | Vee
v A W mA |v |BA v MHz
B BCP 28 P{40 |0.5 |1.5|=20000 100 5 |=0.1 |=1.0{200 |SOT-223|90
B BCP48 P|80 |0.5 [1.5|=10000 100f 5 |=0.1 |=1.0/200 |SOT-223|90
EHBCP 29 Nj{40 [0.5 [1.5]|=20000 100 5 |=0.1 [=1.0{200 |SOT-223|94
HBCP 49 N|[80 [0.5 |1.5]|=10000 100{ 5 |=0.1 |=1.0/200 |SOT-223|94
B BSP 50 N |60 1 1.5 {=2000 500| 10 [=10 |=1.3/200 |SOT-223|98
B BSP 51 N {80 1 1.5 | =2000 500/ 10 [=10 |=1.3{200 |SOT-223|98
B BSP 52 N {100 |1 1.5 | =2000 500 10 (=10 [=1.3{200 [SOT-223(98
BH BSP 60 P |60 1 1.5 | =2000 500| 10 [=10 [=1.3]200 [SOT-223(103
EHBSP 61 P (80 1 1.5 | =2000 500| 10 (=10 [=1.3]200 [SOT-223|103
B BSP 62 P|100 |1 1.5 | =2000 500| 10 (=10 [=1.3/200 |SOT-223|103
PZTA 13 N|30 (0.5 |1.5|=10000 100( 5 |=0.1 |=1.5/200 |SOT-223|108
PZTA 14 N|30 (0.5 |1.5|=20000 100 5 |=0.1 {=1.5[200 [SOT-223(108
PZTA 63 P|30 (0.5 |1.5|=10000 100( 5 |=0.1 |=1.5/200 |SOT-223|112
PZTA 64 P|30 0.5 [1.5 | =20000 100( 5 |=0.1 |=1.5/200 |SOT-223|112
Silicon RF Transistors
Type Maximum ratings | characteristics at Th = 25 °C Package | Page
NPN =N Veeo | lc Peot | hee fr F Gpe at
v mA w - GHz dB dB 6sz
HBFG 193 Nj12 |80 0.5 |100 8 1.2 19 0.8 SOT-223|118
HBFG 196 N| 12 120 1.0 |90 8 1.7 - 0.8 SOT-223 (121

Siemens Aktiengesellschaft 9



Selection Guide

SIPMOS Small-Signal Transistors

Type Vbsimaxy | Roston)max | Ptotimax) Ves(th) In(max) Package | Page
Vv Q mwW \ mA

B BSP 88 240 8 1500 0.6...1.2 290 SOT-223(124
B BSP 89 240 6 1500 0.8...2.0 340 SOT-223(129
EBSP 92 -240 20 1500 -0.8...-2.0 -180 SOT-223|135
BHBSP 125 600 45 1500 1.5..25 110 SOT-223 {141
BBSP 135 600 60 1500 -1.8...-0.7 100 SOT-223 | 146
B BSP 149 200 3.5 1500 -1.8...-0.7 440 SOT-223(148
B BSP 295 50 0.3 1500 0.8...2.0 1700 SOT-223(150
EBSP 296 100 0.8 1500 0.8...2.0 1000 SOT-223 (155
B BSP 297 200 2 1500 0.8..2.0 600 SOT-223(160

Siemens Aktiengesellschaft 10



Cross Reference

SOT-223 SOT-89 equivalent | TO-92 equivalent |TO-202 equivalent
BAS 78 A/B/C/D BAW 78 A/B/C/D
BAS 79 A/B/C/D BAW 79 A/B/C/D
BCP 28/48 BCV 28/48 BC516
BCP 29/49 BCV 29/49 BC517
BCP 51/52/53 BCX 51/52/53 BC 636/638/640 BD 826/828/830
BCP 54/55/56 BCX 54/55/56 BC 635/637/639 BD 825/827/829
BCP 68 BCX 68 BC 368
BCP 69 BCX 69 BC 369
BF 720/722 BFN 20/BF 622 BF 420/422 BF 869/871
BF 721/723 BFN 21/BF 623 BF 421/423 BF 870/872
BFG 193
BFG 196
BFN 36/38 BFN 16/18 BFP 22/25 BF 858/859
BFN 37/39 BFN 17/19 BFP 23/26
BSP 50/51/52 BC 875/877/879
BSP 60/61/62 BC 876/878/880
BSP 88 BSS 88
BSP 89 BSS 87 BSS 89 BSS 95
BSP 92 BSS 192 BSS 92
BSP 125 BSS 125
BSP 135 BSS 135
BSP 149 BSS 149
BSP 295 BSS 295 BSS 395
BSP 296 BSS 296
BSP 297 BSS 297 BSS 97
PZT 2222/2222A SXT 2222A
PZT 2907/2907A SXT 2907A
PZT 3904 SXT 3904
PZT 3906 SXT 3906
PZTA 13/14 BCV 29/49 BC517
PZTA 42/43 SXTA 42/43 MPSA 42/43 BF 858/859
PZTA 63/64 BCV 28/48 BC516
PZTA 92/93 SXTA 92/93 MPSA 92/93

Siemens Aktiengesellschaft
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Package Outlines




Package Outlines

SOT-223
D —
/]
"— b1 —t C
4 Le P\
- 1
E HE Al
—— il /)a
oo I R < T T
' 11 i]2 ! 2

1st angle projection

Millimeters
Dim. Gradient | Note
min. typ. max.
A 1.7
Aq 0.02 0.1
A, 1.6
b 0.60 0.80
by 29 3.1
C 0.24 0.32
D 6.3 6.7
E 33 3.7
lel 23
feal 4.6
He 6.7 7.3
Le 17
a max 16° 1 Notes: 1. Applicable on case top
a 13° 2 2. Applicable on case bottom
0 10°

In general, SOT-223 package is only available on 12-mm tape.
18-cm reel: 1000 pieces per reel; 33-cm reel: 2500 pieces per reel.
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Silicon Switching Diodes




Silicon Switching Diodes BAS 78A... BAS 78D

® Switching applications
® High breakdown voltage

P

Type Marking | Ordering code (12-mm tape) | Package*
BAS 78A BAS78A | Q62702-A910 SOT-223
BAS 78B BAS 78B Q62702 - A911 SOT-223
BAS 78C | BAS78C | Q62702-A912 SOT-223
BAS 78D BAS78D | Q62702-A913 SOT-223

Maximum Ratings

Parameter Symbol %\: %\; %\2 73:3 Unit
Reverse voltage Vr 50 100 200 400 V
Peak reverse voltage Vam 50 100 200 400 \Y
Forward current I 1 A
Peak forward current Iem 1 A
Surge forward current t=1ps les 10 A
Total power dissipation, Tp<25°C1) | Pt 1.5 w
Junction temperature T; 150 °C
Storage temperature range Teg -65 to + 150 °C

Thermal Resistance
Junction - ambient 1) , |RMA ] <833 K/W

1) Package mounted on an epoxy printed circuit board 40mm x 40mm x 1.5mm.
Mounting pad for the collector lead min 6 cm2-
*) For detailed dimensions see chapter Package Outlines.

Siemens Aktiengesellschaft 16



BAS 78A ... BAS 78D

Characteristics

at To=25 °C, unless otherwise specified.

Parameter

Symbol

Values
min. |typ.

Unit
| max.

DC Characteristics

Breakdown voltage
Ic=10mA, lg=0

BAS 78A
BAS 78B
BAS 78C
BAS 78D

50 -
100 -
200 -
400 -

Forward voltage "
IF =1A
lr=2A

Ve

Reverse current
Ve = VR max

VR= VR max, TA= 150 °C

In

pA

AC Characteristics

Diode capacitance
V=0, f=1 MHz

Co

Reverse recovery time
Ir =200mA, g =200mA,

RL =100Q

measured at g =20mA

us

Test circuit for reverse recovery time

DUT

et

Oscilloscope

-

Pulse generator: t;=100ns,D= 0.05

t, = 0.6ns,R; = 50Q
Vp = VR + Ig xR

1)Pulse test conditions:t= 300ps;D =2%

Siemens Aktiengesellschaft
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Oscilloscope: R

10%

90%

VR
= 50Q
t; = 0.35ns,
C = 1pF




BAS 78A .. BAS 78D

Forward current I = f(Vf)

Total power dissipation Py, = f(Tp)
Ta=25°C
A
20 10
w 5
ke
AN 7
\ 5 V4
N
1.0 N 07 :/
|| AN 5
N
05 10
\ . |
\\ f
N |
N l
0 1073
0 50 100 °C 150 0 1 2V
—— 7/; —— VF
Reverse current Iy = f(T,)
Vece=10V
nA
10°
=
I 4
R ‘/
/’/
io" = .
5 ,4¥ ll
ran
max. s
0 P yP.
5 e V4
/
10? f
5 7 —
4
/
10!
50 100 150 °C
-
18
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Silicon Switching Diodes BAS 79A... BAS 79D

® Switching applications
® High breakdown voltage
® Common cathode

A1l
K

Type Marking | Ordering code (12-mm tape) | Package*
BAS 79A BAS 79A Q62702 - A914 SOT-223
BAS 79B BAS 79B Q62702 - A915 SOT-223
BAS 79C BAS 79C Q62702 - A916 SOT-223
BAS 79D BAS79D | Q62702 -A917 SOT-223
Maximum Ratings
Parameter Symbol %\: %\g %\g %\3 Unit
Reverse voltage Vi 50 100 200 400 | V
Peak reverse voltage Vam 50 100 200 400 \'%
Forward current Ie 1 A
Peak forward current Iem 1 A
Surge forward current t=1ps Ies 10 A
Total power dissipation, T <25°C1) P 1.5 w
Junction temperature Ti 150 °C
Storage temperature range Tsig -65 to + 150 °C
Thermal Resistance
Junction - ambientt) |Risa | <83.3 KW

1) Package mounted on an epoxy printed circuit board 40mm x 40mm x 1.5mm
Mounting pad for the collector lead min 6cm2
") For detailed dimensions see chapter Package Outlines.

Siemens Aktiengesellschaft 19



BAS 79A ... BAS 79D

Characteristics
at To =25 °C, unless otherwise specified.

Parameter Symbol | Values Unit
min. Ityp. | max.

DC Characteristics
Breakdown voltage Vier) A
Ic=10mA, Ig=0 BAS 79A 50 - -

BAS 79B 100 - -

BAS 79C 200 - -

BAS 79D 400 - -
Forward voltage " Ve \Y
k=1A - - 1.6 \Y
le=2A - - 2
Reverse current Ir
Va = VR max - - 1 pA
VR = VR max; TA =150 °C - - 50

AC Characteristics

Diode capacitance Co pF
Vr=0, f=1 MHz - 10 -

Reverse recovery time t ps
[e=200mA, Iz =200mA, - 1 -
R_=100Q

measured at /g =20mA

Test circuit for reverse recovery time

1_—‘"‘(_'_@*_\ '& 10% T tor
t

IF Oscilloscope

90%

Ir = 20mA

Pulse generator: t,=100ns,D= 0.05 Oscilloscope: R = 50Q
t, = 0.6ns,R; = 50Q t, = 0.35ns,
Vp = VR + lgxR; C < 1pF

1)Pulse test conditions:t= 300ps;D =2%

Siemens Aktiengesellschaft 20



BAS 79A ... BAS 79D

Rut

Forward current I = f (V)

Total power dissipation Py, = f(T,)
Ta=25°C
A
20 10!
v 5
k
1.5 100
AN 7
\\\ 5
/
1.0 107! /
\. 5
N
05 107
!
\\ \ 5 J,'l
A
0 1073
0 50 100 °C 150 0
Reverse current Iz = f(T,)
VCE =10V
nA
10°
S
I Yy
R ‘/
P
10 £ .
5 2
P A
3
max.
10° A
S V4
/
102 A
5 y 4
4
10°
0 50 100 150 °C
-
21
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Silicon AF Transistors




PNP Silicon AF Transistors BCP 51... BCP 53

@ For AF driver and output stages

@ High collector current

e L ow collector -emitter saturation voltage

e Complementary types: BCP 54...BCP 56
(NPN)

C
B
E

Type Marking | Ordering code (12-mm tape) | Package*
BCP 51 BCP 51 Q62702 - C2107 SOT-223
BCP 51-10 BCP51-10 | Q62702 -C2109 SOT-223
BCP51-16 BCP51-16 | Q62702-C2110 SOT-223
BCP 52 BCP 52 Q62702 -C2146 SOT-223
BCP 52-10 BCP 52-10 | Q62702-C2112 SOT-223
BCP 52-16 BCP 52-16 | Q62702-C2113 SOT-223
BCP 53 BCP 53 Q62702 -C2147 SOT-223
BCP 53-10 BCP 53-10 | Q62702 -C2115 SOT-223
BCP 53-16 BCP 53-16 | Q62702 -C2116 SOT-223
Maximum Ratings
Parameter Symbol |BCP51 BCP52 BCP53| Unit
Collector-emitter voltage Vceo 45 60 80 \Y

Rge < 1kQ Veer 45 60 100 |V
Collector-base voltage Veso 45 60 100 |V
Emitter-base voltage Veso 5 \'
Collector current Is 1 A
Peak collector current Iom 1.5 A
Base current Is 100 mA
Peak base current Iem 200 mA
Total power dissipation, TA<25°C 1 Pt 1.5 w
Junction temperature T; 150 °C
Storage temperature range Tsq -65 to +150 | °C
Thermal Resistance »
Junction - ambient 1) IRthJA I <83.3 KW

1) Package mounted on an epoxy printed circuit board 40mm x 40mm x 1.5mm
Mounting pad for the collector lead min 6cm?2
") For detailed dimensions see chapter Package Outlines

Siemens Aktiengesellschaft 24



BCP 51 ... BCP 53

Characteristics
at T, =25 °C, unless otherwise specified.

Parameter Symbol | Values Unit
min. | typ. ‘ max.
DC Characteristics
Collector-emitter breakdown voltage Vigriceo
Ilc=10mA,lg=0 BCP 51 45 - - vV
BCP 52 60 - - \Y,
BCP 53 80 - - vV
Collector-base breakdown voltage VigricBO
Ic =100pA,/lg=0 BCP 51 45 - - Vv
BCP 52 60 - - Y
BCP 53 100 - - vV
Emitter-base breakdown voltage Vigrieso
le=10pA,lc=0 5 - - \Y
Collector-base cutoff current leso
Veg=30 V,[=0 - - 100 nA
VCB=30 V,[e=0,To=150 °C - - 20 pA
Emitter-base cutoff current leso
VEB=5V,IC=O - - 10 }JA
DC current gain 1) hee
/C=5m/-\, VCE=2V 25 - - -
/C =150 mA, VCE =2V
BCP 51/BCP 52/BCP 53 40 - 250 -
BCP 51/BCP 52/BCP 53-10 63 100 160 -
BCP 51/BCP 52/BPC 53-16 100 160 250 -
IC =500 mA, VCE =2V 25 - - -
Collector-emitter saturation voltage 1) VeEgsat
Ic =500 mA, g =50 mA - - 0.5 \
Base-emitter voltage 1) Vae
Ic =500 MA, Ve =2 V - - 1 \
AC Characteristics
Transition frequency fr
Ic =50 mA, Vee=10V, f=100 MHz - 125 - MHz

1) Pulse test conditions: t < 300us; D=2%

Siemens Aktiengesellschaft 25



BCP 51...BCP 53

Total power dissipation P;,; = (T,) Transition frequency fr = f(I,)
VCE = 10 V
MHz
20 10°
w
f;
Ptut T 5
15 AN
N\
2
N
’—M-u \\
1.0 \ 0?
N 7
\
N 5
05
1 N
] \\ 2
- \(
0 10'
0 50 100 °C 150 10° 5 5 107 5 10°mA
—_— - 7/& —--»](
DC current gain hge = (1) Collector cutoff current Icgy = f(T,)
VCE=2V VCB=3OV
nA
103 10*
. 7
hee > Iego
103 max/
[7100°¢ 5
102 By A
s S
=25 g ™t 102 - 1/ ’1
5 [-50°(] H 5 7
i /
i X ‘/fyp
10’
10 5 7
4
A
5 100 /
5 7
10° 10"
10° 5 10 5 102 5 103 5 10“mA 0 50 100 150 °C

= I
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BCP 51...BCP 53

Collector-emitter saturation voltage

I.= f(VCE sat)

Base-emitter saturation voltage I; = f(Vge sat)
hgg =10
heg =1
mA
wk

5

mA
ool.
5

I
3 3
0 100 °C "4 0
5 25°C y 2 5
-50 °C

I

N
\

i_\ |
rg fg fg

l L3
-5

NN

m?
5

~
-

h.__.
.
~
Bt
Seugy

102

08 Vv

06

04

manat
mees |
Tl

0 12V

0t 06 08

:00
02
VBE sat

27
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NPN Silicon AF Transistors BCP 54... BCP 56

® For AF driver and output stages

@ High collector current

® Low collgctor -emitter saturation voltage

& Complementary types: BCP51...BCP53 (PNP)

C
B
E

Type Marking | Ordering code (12-mm tape) | Package*
BCP 54 BCP 54 Q62702 -C2117 SOT-223
BCP 54-10 BCP 54-10 | Q62702 -C2119 SOT-223
BCP 54-16 BCP 54-16 | Q62702 - C2120 SOT-223
BCP 55 BCP 55 Q62702-C2148 SOT-223
BCP 55-10 BCP 55-10 | Q62702 - C2122 SOT-223
BCP 55-16 BCP 55-16 | Q62702 - C2123 SOT-223
BCP 56 BCP 56 Q62702 - C2149 SOT-223
BCP 56-10 BCP 56-10 | Q62702 - C2125 SOT-223
BCP 56-16 BCP 56-16 | Q62702 - C2106 SOT-223
Maximum Ratings
Parameter Symbol |[BCP54 BCP55 BCP56| Unit
Collector-emitter voltage Veeo 45 60 80 |V

Ree < 1kQ Veer 45 60 100 |V
Collector-base voltage Vero 45 60 100 |V
Emitter-base voltage Veso 5 5 5 \
Collector current e 1 A
Peak collector current lem 1.5 A
Base current Ig 100 | mA
Peak base current Iam 200 mA
Total power dissipation, T, <25°C 1 Pt 1.5 w
Junction temperature Ti 150 °C
Storage temperature range Tsq -65 to +150 | °C
Thermal Resistance
Junction - ambient 1) IR"‘JA ] <83.3 KW

1) Package mounted on an epoxy printed circuit board 40mm x 40mm x 1.5mm
Mounting pad for the collector lead min 6cm?2
") For detailed dimensions see chapter Package Outlines
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BCP 54 ... BCP 56

Characteristics
at T, =25 °C, unless otherwise specified.

Parameter Symbol | Values Unit
min. [typ. |max.
DC Characteristics
Collector-emitter breakdown voltage Vigriceo
lc=10mA,/lg=0 BCP 54 45 - - Vv
BCP 55 60 - - \
. BCP 56 80 - - \
Collector-base breakdown voltage 1) VisricBO
Ic=100pA,/lg=0 BCP 54 45 - - v
BCP 55 60 - - \
BCP 56 100 - - \Y
Emitter-base breakdown voltage Vigr)EBO
IE= 10}1A,/c:0 5 - - V
Collector-base cutoff current lcso
Veg =30 V,[e=0 - - 100 nA
Veg =30 V[ =0, TA=150 °C - - 20 pA
Emitter-base cutoff current leo
VEB =5V - - 10 }.IA
DC current gain hee
IC=5 mA, VCE=2V 25 - - -
IC': 150 mA, VCE=2 \
BCP 54/BCP 55/BCP 56 40 - 250 -
BCP 54/BCP 55/BCP 56-10 63 100 160 -
BCP 54/BCP 55/BCP 56-16 100 160 250 -
Ic =500 mA, Vee=2V 25 - - -
Collector-emitter saturation voltage 1) VeoEsat
Ic =500 mA, /g =50 mA - - 0.5 \
Base-emitter voltage 1) Vee
/c=500 mA, VCE=2V - - 1 \%
AC Characteristics
Transition frequency fr
Ic =50 mA, Ve =10V, f=100 MHz - 100 - MHz

1) Pulse test conditions: t = 300us; D=2%
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BCP 54, .BCP 56

Total power dissipation Py, = f(T,)
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BCP 54...BCP 56

Collector-emitter saturation voltage

I.=1(Vce sat)
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NPN Silicon AF Transistors BCP 68

® For general AF application

® High collector current

® High current gain

e Low collector -emitter saturation voltage
e Complementary type: BCP 69 (PNP)

C
B
E

Type Marking Ordering code (12-mm tape) | Package*
BCP 68 BCP 68 Q62702-C2126 SOT-223
Maximum Ratings
Parameter Symbol BCP 68 Unit
Collector-emitter voltage Veeo 20 Vv

Vies 25 Vv
Collector-base voltage Veso 25 \
Emitter-base voltage Veso 5 \
Collector current Ic 1 A
Peak collector current lom 2 A
Base current s 100 mA
Peak base current Iam 200 mA
Total power dissipation, To<25°C 1) Piot 1.5 w
Junction temperature T, 150 °C
Storage temperature range T -65 to +150 °C
Thermal Resistance
Junction - ambient 1) }RWA ’ <83.3 KW

') Package mounted on an epoxy printed circuit board 40mm x 40mm x 1.5mm
Mounting pad for the collector lead min 6cm?2
) For detailed dimensions see chapter Package Outlines
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BCP 68

Characteristics
at To =25 °C, unless otherwise specified.

Parameter Symbol | Values Unit
min. Ityp. lmax.

DC Characteristics

Collector-emitter breakdown voltage Vigriceo
/.3=30mA. /9=0 20 - - \Y

Collector-emitter breakdown voitage Vigrices
/Q = 101.1A Vge = 0 25 - - V

Collector-base breakdown voltage VisricBO
Ic=10pA, =0 25 - - Vv

Emitter-base breakdown voltage Virieso
/E=10}1A, /B=0 5 - - VvV

Collector-base cutoff current Icso .
VCB =25V - - 100 nA
Veg=25V, To=150°C - - 10 pA

Emitter-base cutoff current leso
VEB=5V- /C=O - - 10 }.lA

DC current gain 1) hee
/c=5mA. VCE=1OV 50 - - -
lc =500 mA, Vee=1V 63 - 400 -
lc=1A Ve =1V 60 - - -

Collector-emitter saturation voltage 1) VeEsar
Ic=1A, lg=100 mA - - 0.5 \

Base-emitter voltage 1) Ve
/C=5mA, VCE= 10V - 0.6 - V
|c=1A. VCE=1V - - 1

AC Characteristics

Transition frequency fr
Ic=100 mA, Vee =5 V. f=100 MHz - 100 - MHz

1) Pulse test conditions: t < 300ps; D=2%
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BCP 68

Total power dissipation Py = (Ta)
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BCP 68

Base-emitter saturation voltage I, = f(Vgg o)

Collector-emitter saturation voltage
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hge =10
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PNP Silicon AF Transistors BCP 69

® For general AF application

® High collector current

® High current gain

e Low collector -emitter saturation voltage
® Complementary type: BCP 68 (NPN)

C
B
E

Type Marking | Ordering code (12-mm tape) | Package*
BCP 69 BCP 69 Q62702 - C2130 SOT-223
Maximum Ratings
Parameter Symbol BCP 69 Unit
Collector-emitter voltage Veeo 20 V

Vees 25 Y
Collector-base voltage Veso 25 Vv
Emitter-base voltage Veso 5 \
Collector current I 1 A
Peak collector current lom 2 A
Base current Is 100 mA
Peak base current Iam 200 mA
Total power dissipation, To<25°C 1) Pt 1.5 w
Junction temperature T, 150 °C
Storage temperature range Tsg -65to +150 °C
Thermal Resistance
Junction - ambient 1) |Roua | <833 KW

1) Package mounted on an epoxy printed circuit board 40mm x 40mm x 1.5mm
Mounting pad for the collector lead min 6cm?2
") For detailed dimensions see chapter Package Outlines
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BCP 69

Characteristics
at T, =25 °C, unless otherwise specified.

Parameter Symbol | Values Unit
min. |typ. |max.

DC Characteristics

Collector-emitter breakdown voltage ViBriceo
Ic =30mA, IB=O 20 - - V

Collector-emitter breakdown voltage Visrices
Ic = 101,1A, Vgg = 0 25 - - \Y,

Collector-base breakdown voltage Vigricso
lo=10pA, Ig=0 25 - - v

Emitter-base breakdown voltage VisRriEBO
le=10pA, Is=0 5 - - Vv

Collector-base cutoff current leso
Vog =25 V - - 100 | nA
Vog =25V, Ta=150°C - - 10 pA

Emitter-base cutoff current leso
VEB=5V,/C=O - - 10 }IA

DC current gain 1) hee
Ic=5 mA, VCE=10V 50 - - -
Ic =500 mA, Vge=1V 63 - 400 -
lC=1A,VCE=1V 60 - - -

Collector-emitter saturation voltage 1) VeEsat
Ic=1A, I[g=100 mA - - 0.5 \Y,

Base-emitter voltage 1) Vee
Ic =5mA, VCE=1O Y - 0.6 - vV
|C=1A, VCE=1V - - 1

AC Characteristics

Transition frequency fr
Ic =100 mA, V=5V, f=100 MHz - 100 - MHz

1) Pulse test conditions: t = 300ps; D=2%
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BCP 69

Total power dissipation Py, = f(Tp) Transition frequency fr = f(I;)
Vce=5V, f=100 MHz
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BCP 69

12V

Collector-emitter saturation voltage Base-emitter saturation voltage I, = f (Vgg ¢a1)
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Silicon Switching Transistors




NPN Silicon Switching Transistors

PZT 2222;PZT 2222A

® High DC current gain: 0.1 to 500 mA
® Low collector -emitter saturation voltage

® Complementary types: PZT 2907

PZT 2907A (PNP)

(PNP)

Type Marking | Ordering code (12-mm tape )| Package*
PZT 2222 2T 2222 Q62702 -22026 SOT-223
PZT 2222A ZT 2222A | Q62702 -22027 SOT-223

Maximum Ratings

Parameter Symbol | PZT 2222 PZT 2222A| Unit
Collector-emitter voltage Veeo 30 40 \Y
Collector-base voltage Veso 60 75 \%
Emitter-base voltage Veso 5 6 \Y
Collector current Ie 600 mA
Total power dissipation, T, <25°C1) Pyt 1.5 wW
Junction temperature T 150 °C
Storage temperature range Tstg -65 to +150 °C
Thermal Resistance

Junction -ambient 1) |R,hJA <833 K/w

1) Package mounted on an epoxy printed circuit board 40mm x 40mm x 1.5mm.
Mounting pad for the collector lead min 6cm2

") For detailed dimensions see chapter Package Outlines.
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PZT 2222;PZT 2222A

Characteristics
at To =25 °C, unless otherwise specified.

Parameter Symbol | Values Unit
min. l typ. | max.
DC Characteristics
Collector-emitter breakdown voltage VigricEO \Y
Ilc=10 mA, Iz=0 PZT 2222 30 - -
PZT 2222A 40 - -
Collector-base breakdown voltage VieRr)cBO \Y
Ic=10 pA, Ig=0 PZT 2222 60 - -
PZT 2222A 75 |- -
Emitter-base breakdown voltage Visr)eBO
le=10 pA, [=0 PZT 2222 5 - - v
PZT 2222A 6 - -
Collector-base cutoff current Icso
Veg=50V, =0 PZT 2222 - - 20 nA
PZT 2222A - - 10 nA
Veg=50V, =0, TA=150 °C PZT 2222 - - 20 pA
PZT 2222A - - 10 pA
Emitter-base cutoff current lego nA
VEB=3Vv IC=0 - - 10
Collector-emitter cutoff current Icev nA
VCE =30 V,'VBE =05V - - 50
Emitter-base cutoff current legy nA
Vee=30 V,-Vge=0.5V - - 50
DC current gain 1) hee
Ic=0.1 mA, Veg=10 V 35 - - -
/C=1 maA, Vee=10V 50 - - -
Ic=10 mA, Vee=10V 75 - - -
Ic=150 mA, Ve =10 V 100 |- 300 -
Ic =500 mA, Vce=10 V PZT 2222 30 - - -
PZT 2222A 40 - - -
Collector-emitter saturation voltage 1) VeEsat \Y
Ic=150 mA, =15 mA PZT 2222 - - 0.4
PZT 2222A - - 0.3
Ic =500 mA,/lg =50 mA PZT 2222 - - 1.6
PZT 2222A - - 1.0
Base-emitter saturation voltage 1) Vaesat \Y
Ic =150 mA, Ig=15 mA PZT 2222 - - 1.3
PZT2222A - - 1.2
Ic =500 mA,lg =50 mA PZT 2222 - - 2.6
PZT2222A - 2.0

1) Pulse test conditions: t = 300us; D=2%
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PZT 2222;PZT 2222A

AC Characteristics

Transition frequency fr

Ic =20 mA, Vce=20V, f=100 MHz 200 - - MHz
Collector-base capacitance Cop

Veg =10 V.f=1 MHz - - 8 pF
Input capacitance Cp

VEB:O.S V.f=1 MHz - - 30 pF
VCC =30V, /C =150 mA, /51 =15 mA

(see Fig.2)

Delay time ty - - 10 ns
Rise time t, - - 25 ns
VCC=30 V, /cz 150 mA, /B1 =lg, =15 mA

(see Fig.3)

Storage time tsig - - 225 ns
Fall time t; - - 60 ns

1) Pulse test conditions: t = 300us; D=2%
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PZT 2222;PZT 2222A

Turn-on time (see Fig.2) when switched to Icon = 150mA;/gon = 15mA
g -0.5V D’CC +30V |
0.47}1I|:4

047L1F 819Q

+10.4V —

Fig.2 Input waveform and test circuit for
determining delay,rise and turn-on time

Turn-off time (see Fig.3) when switched to Icon = 150mA;gon = 15SMA
to cut-off with -Igoff = 15mA

0.47pF

I__<
+ 30Vﬂ |:

Fig.3 Input waveform and test circuit for
determining storage,fall and turn-off time

Pulse generator (see Fig.2 and 3) Oscilloscope (see Fig.2 and 3)
duty factor D=2% rise time tr=5ns
pulse duration tp =200ns output impedance Zj=10MQ

rise time tr=2ns
outputimpedance Z,=50Q
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PZT 2222; PZT 2222A

Total power dissipation Py, = (T)
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PNP Silicon Switching Transistors

PZT 2907;PZT 2907A

® High DC current gain: 0.1 to 500 mA
® Low collector -emitter saturation voltage

® Complementary types: PZT 2222

(NPN)
PZT 2222A (NPN)

Type Marking | Ordering code (12-mm tape )| Package*

PZT 2907 272907 | Q62702 -272028 SOT-223

PZT 2907A 7T 2907A | Q62702 - 22025 SOT-223

Maximum Ratings

Parameter Symbol | PZT 2907 PZT 2907A | Unit
Collector-emitter voltage Vceo 40 60 \Y
Collector-base voltage Veso 60 60 Vv
Emitter-base voltage Veso 5 5 \Y
Collector current Ic 600 mA
Total power dissipation, Th <25°C1) Pt 1.5 w
Junction temperature T; 150 °C
Storage temperature range Tsig -65 to +150 °C
Thermal Resistance

Junction - ambient 1) ‘RWA | <83.3 K/W

1) Package mounted on an epoxy printed circuit board 40mm x 40mm x 1,5mm
Mounting pad for the collector lead min 6cm?2
") For detailed dimensions see chapter Package Outlines
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PZT 2907;PZT 2907A

Characteristics
at To =25 °C, unless otherwise specified.

Parameter Symbol | Values Unit
min. |typ. | max.
DC Characteristics
Collector-emitter breakdown voltage VisricEO
Ic=10 mA, Ig=0 PZT 2907 40 - - \
PZT 2907A 60 - - \
Collector-base breakdown voltage V(sr)cBO
Ic=10 pA, Ig=0 PZT 2907 60 - - \Y
PZT 2907A 60 - - \Y
Emitter-base breakdown voltage V(er)EBO
/E=10}1A,/E=O 5 - - \
Collector-base cutoff current lcso
Veg =50V, =0 PZT 2907 - - 20 nA
PZT 2907A - - 10 nA
Veg =50V, Ie=0, To=150 °C PZT 2907 - - 20 BA
PZT 2907A - - 10 pA
Emitter-base cutoff current lego
VEB=3V, Ic=0 - - 10 nA
Collector-emitter cutoff current lcev
Vee=30V,+Vge=05V - - 50 nA
Collector-base cutoff current legy
Vee=30V,+Vg=05V - - 50 nA
DC current gain 1 hee
Ic=0.1 mA, Vg =10V PZT 2907 35 - - -
PZT 2907A 75 - - -
Ic=1mA, Vee=10V PZT 2907 50 - - -
PZT 2907A 100 - - -
Ic=10 mA, Vge=10V PZT 2907 75 - - -
PZT 2907A 100 - - -
Ic =150 mA, Vee=10V PZT 2907 100 - 300 -
PZT 2907A 100 - 300 -
Ic =500 mA, Veg=10V PZT 2907 30 - - -
PZT 2907A 50 - - -
Collector-emitter saturation voltage 1) VeEsat
Ic =150 mA, Ig =15 mA - - 0.4 \Y
Ic =500 mA,/lg =50 mA - - 1.6 Y
Base-emitter saturation voltage 1) VBEsat
Ic =150 mA, Iz =15 mA - - 1.3 Y
Ic =500 mA,/lg =50 mA - - 2.6 Y

1) Pulse test conditions: t = 300ps; D =2%
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PZT 2907;PZT 2907A

AC Characteristics

Transition frequency fr

Ic =20 mA, Vo =20 V, f=100 MHz 200 |- - MHz
Collector-base capacitance Coo

Veg =10 V,f=1 MHz - - 8 pF
Input capacitance Ci

Veg=0.5 V,f=1 MHz - - 30 pF
Vee=30V, Ic =150 mA, /g; =15 mA

(see Fig.2)

Delay time ty - - 10 ns
Rise time t - - 40 ns
Vec=6V, Ic=150 mA, lg; =lg2 =15 mA

(see Fig.3)

Storage time tsg - - 80 ns
Fall time t; - - 30 ns
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PZT 2907;PZT 2907A

Turn-on time (see Fig.2)
when switched to-Icon = 150mA;-lgon = 15mMA -30V

O —_—

6V

b

Fig.2 Input waveform and test circuit for
determining delay,rise and turn-on time

Turn-off time (see Fig.3)

when switched to-Icon = 150mA;-Ilgon = 15mA

to cut-off with + lgoff=15mA + 15V -6V
37Q
—0 Vo
0 — D.UT.
30V

tp

Fig.3 Input waveform and test circuit for
determining storage,fall and turn-off time

Pulse generator (see Fig.2 and 3) Oscilloscope (see Fig.2 and 3)
duty factor D=2% rise time tr=5ns
pulse duration tp=200ns outputimpedance Zj=10MQ
rise time tr=2ns

outputimpedance Z,=50Q
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PZT 2907; PZT 2907A

Total power dissipation Piy = f(Tp) Transition frequency fr = f(I.)
Veg = 20 V, f= 100 MHz
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NPN Silicon Switching Transistor PZT 3904

® High DC current gain 0.1 to 100 mA
® Low collector -emitter saturation voltage
® Complementary type: PZT 3906 (PNP)

C
B

E
Type Marking | Ordering code (12-mm tape )| Package*
PZT 3904 77 3904 Q62702 -22029 SOT-223
Maximum Ratings
Parameter Symbol PZT 3904 Unit
Coilector-emitter voltage Vceo 40 \Y
Collector-base voltage Veeo 60 \Y
Emitter-base voltage Vego 6 \Y
Collector current Ic 200 mA
Total power dissipation, Th<25°C 1) Piot 1.5 w
Junction temperature T; 150 °C
Storage temperature range Tsg -65 to +150 °C
Thermal Resistance
Junction - ambient 1) IRmJA I <83.3 KW

1) Package mounted on an epoxy printed circuit board 40mm x 40mm x 1.5mm
Mounting pad for the collector lead min 6¢cm?2
") For detailed dimensions see chapter Package Outlines
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PZT 3904

Characteristics
at To=25 °C, unless otherwise specified.

Parameter Symbol | Values Unit
min. |typ. Imax.

DC Characteristics

Collector-emitter breakdown voltage Visr)ceo
Ic=1mA, Ig=0 40 - - \

Collector-base breakdown voltage VigricBo
IC=10 }lA, Ig=0 60 - - \

Emitter-base breakdown voltage Vgrieso
/E=10}1A, IC=0 6 - - \

Collector-base cutoff current Ieso
Veg=30V, =0 - - 50 nA

Collector -emitter cutoff current Icev
VCE =30 V,-VBE =0,5 Vv - - 50 nA

Base-emitter cutoff current Igev
Vee=30 V,-Vge=0,5V - - 50 nA

DC current gain 1) hee
Ic=0.1 mA, Veg=1V 40 - -
IC =1 mA, VCE
lc=10 mA, Ve
Ic=50 mA, Ve
Ic =100 mA, Vee =
Collector-emitter saturation voltage 1) VeEsat
Ic=10 mA, [g=1 mA - - 0.2
Ic =50 mA,lg=5 mA - - 0.3
Base-emitter saturation voltage 1) ViEsat
Ic=10 mA, Ic=1 mA - - 0.85
Ic =50 mA,lc =5 mA - - 0.95

1) Pulse test conditions: t = 300ps; D=2%

1V
1V
1V 60 - -
1V

<<

<<
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PZT 3904

AC Characteristics

Transition frequency fr

Ic=10 mA, Vce=20V, f=100 MHz 300 - MHz
Collector-base cpacitance Cop

Veg =5 V,f=1 MHz - 4 pF
Input capacitance Cip

Veg=0.5 V,f=1 MHz - 8 pF
Noise figure F

Ic=100 pA,Vce =5 V,Rg = 1kQ, - 5 dB
f=10 Hz to 15.7 kHz

Input impedance Nie

Ic=1mAVegEe=10V, f=1 kHz 1 10 kQ
Open-circuit reverse voltage transfer ratio h12e

Ic=1mAVee=10V, f=1 kHz 0.5 8 10-4
Short-circuit forward current transfer ratio hsqe

Ic=1mAVee=10V, f=1kHz 100 400 -
Open circuit output admittance oo

Ic=1 mAVee=10V, f=1 kHz 1 40 pS
Vee=3V, Ic=10 mA, lg; =1 mA

VBE(Off) : 0.5V

Delay time t - 35 ns
Rise time t, - 35 ns
VCC =3 V,IC =10 mA,

IB1 =lg=1 mA

Storage time tsg - 200 ns
Fall time t; - 50 ns
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PZT 3904

Switching times

Turn-on time (see Figs 2 and 3 ) when switched from
-VBEoff = 0.5V to Icon = 10mMA;Igon = TMA

Vi | (V)
+10.6 Y N

05— —

] tr tp

Fig.2 Input waveform;t,<1ns;t, =300ns  Fig. 3 Delay and rise time test circuit;total
§=0.02 shunt capacitance of test jig and
connectors Cs<4pF;
scope impedance = 10MQ

Turn-off time (see Figs4and 5)
Icon = 10mA;Igon = -Igoff = TMA

Vi (V)
+10.9
0 \ ]
-9.1 i
- tp — tf ‘4.__
Fig.4 Input waveform;t;<1ns; Fig. 5 Storage and fall time test circuit;total
10ps<tp< =500ps;8 =0.02 shunt capacitance of test jig and

connectors Cs<4pF;
scope impedance = 10MQ
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PZT 3904

Total power dissipation Piot = f(7a) Saturation voltage I, = f (Vg sat, Vor sar)
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PNP Silicon Switching Transistor PZT 3906

® High DC current gain 0.1 to 100 mA
® | ow collector -emitter saturation voltage
® Complementary type: PZT 3904 (NPN)

C
B

E
Type Marking | Ordering code (12-mm tape) | Package*
PZT 3906 ZT 3906 Q62702 -22030 SOT-223
Maximum Ratings
Parameter Symbol PZT 3906 Unit
Collector-emitter voltage Veeo 40 \"
Collector-base voltage Veeo 40 Y
Emitter-base voltage Veso 5 Vv
Collector current Ic 200 mA
Total power dissipation, To<25°C 1) Prot 1.5 w
Junction temperature Ti 150 °C
Storage temperature range Tsig -65 to +150 °C
Thermal Resistance
Junction - ambient 1) |RmJA l <83.3 KW

1) Package mounted on an epoxy printed circuit board 40mm x 40mm x 1.5mm
Mounting pad for the collector lead min 6cm2
") For detailed dimensions see chapter Package Outlines
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PZT 3906

Characteristics
at To =25 °C, unless otherwise specified.

Parameter Symbol | Values Unit
min. ]typ. Imax.

DC Characteristics

Collector-emitter breakdown voltage Viericeo
Ic=1mA, =0 40 - - \Y

Collector-base breakdown voltage Visr)cBO
IC=10}1A,IB=0 40 - - \Y

Emitter-base breakdown voltage VrieBO
IE=10}1A, Ic=0 5 - - V

Collector-base cutoff current Iceo
VCB =30 V, IE =0 - - 50 nA

Collector-emitter cutoff current Icev
Vce=30V,+Vge=05V - - 50 nA

Collector-base cutoff current Igey
Vce=30V; +Vge=05V - - 50 nA

DC current gain 1) hee
Ic=0.1 mA, Vee=1

IC =1 mA, VCE =
IC =10 mA, VCE =
Ic =50 maA, VCE =
Io=100 mA, Vog =

Collector-emitter saturation voltage 1) VcEsat
Ic=10mA,[g=1 mA - - 0.
IC =50 mA,[g=5 mA - - 0.
Base-emitter saturation voltage 1) VBEsat
lc=10 mAlc=1 mA - - 0.85 \Y
Ic =50 mA,Ilc =5 mA - - 0.95 \Y

1) Pulse test conditions: t = 300ps; D=2%

Vv
1V -

1V 100 |- 300 |-
1V :

1V

AN
o
<<
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PZT 3906

AC Characteristics

Transition frequency
Ic=10 mA, Ve =20V, f=100 MHz

250

MHZz

Collector-base capacitance
Veg =5 V,f=1 MHz

4.5

pF

Input capacitance
Veg=0.5V,f=1 MHz

10

pF

Noise figure
Ic=100 pA,Vce=5 V,Rs = 1kQ,
f=10 Hz to 15.7 kHz

dB

Input impedance
Ilc=1mAVee=10V, f=1kHz

hﬂe

12

kQ

Open-circuit reverse voltage transfer ratio
lc=1 mAVee=10V, f=1 kHz

h129

0.1

10

104

Short-circuit forward current transfer ratio
Ic=1mAVee=10V, f=1 kHz

h21e

100

400

Open circuit output admittance
IC=1 mA,VCE= 10 V, f=1kHz

h228

60

BS

VCC=3 Vv, Ic=10 mA, Ig; =1 mA
VBE(Off) =05V

Delay time

Rise time

VCC =3 V,/C =10 mA,

Igy = IBQ =1 mA

Storage time

Fall time

'

35
35

225
75

ns
ns

ns
ns
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PZT 3906

Switching times
Turn-on time (see Figs 2 and 3) when switched from
+ VBEoff = 0.5V to -Icon = 10MA;-lgon = TMA

Vi (V)

+0.51 S
0 [

-10.6 !
) Pe—

Fig.2 Input waveform; t, < Tns;tp=300ns  Fig. 3 Delay and rise time test circuit;total
=0.02 shunt capacitance of test jig and
connectors C;<4pF;
scope impedance = 10MQ

Turn-off time (see Figs4 and 5)
-Icon = 10MA;-Igon = Izoff = TMA

Vi (V)

+9.1

0 ]

/

-10.9—[;_ ‘)l
tp tf —

Fig.4 Input waveform; t; < 1ns; Fig. 5 Storage and fall time test circuit; total
10ps<tp< =500ps;8 =0.02 shunt capacitance of test jig and
connectors C;<4pF;

scope impedance = 10MQ
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PZT 39

06

Saturation voltage I; = f(Vgg sat, VeE sar)

Total power dissipation Piot = f(Ta)
hFE = 10

Zr
mA /

T~
™~

1.0 N

1,0

0 0,2

°C 150

100

DC current gain heg = f(I,)
Vce =1V, normalized

T 5
125°C

rd

A1
25°C
-55°C

61
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Silicon High-Voltage Transistors




NPN Silicon High-Voltage Transistors BF 720; BF 722

® Suitable for video output stages in TV sets
and switching power supplies
® High breakdown voltage
® |ow collector -emitter saturation voltage
® [ow capacitance
© Complementary types: BF 721/723 (PNP)
C
B
E
Type Marking | Ordering code (12-mm tape) | Package*
BF 720 BF 720 Q62702 -F1238 SOT-223
BF 722 BF 722 Q62702 -F1306 SOT-223
Maximum Ratings
Parameter Symbol| BF720 BF 722 | Unit
Collector-emitter voltage Vceo - 250 \
Veer 300 - \Y
Collector-base voltage Veso 300 250 \
Emitter-base voltage Veso 5 5 \%
Collector current Ic 50 mA
Peak collector current lem 100 mA
Total power dissipation, Ta<25°C 1) Pt 1.5 W
Junction temperature Ti 150 °C
Storage temperature range Tsig -65 to +150 °C
Thermal Resistance
Junction - ambient 1) |RWA | =83.3 KW

1) Package mounted on an epoxy printed circuit board 40mm x 40mm x 1.5mm
Mounting pad for the collector lead min 6cm?2
") For detailed dimensions see chapter Package Outlines.
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BF 720; BF 722

Characteristics
at To =25 °C, unless otherwise specified.

Parameter Symbol | Values Unit
min. I typ. I max.

DC Characteristics

Collector-emitter breakdown voltage Visriceo

Ic=1mA, Ig=0 BF 722 250 - - \Y

Collector-emitter breakdown voltage VisriceR

Ic =10 pA, Rge =2.7kQ BF 720 300 - - Vv

Collector-base breakdown voltage Vigricao

lc=10 pA, =0 BF 720 300 - - \
BF 722 250 - - \Y

Emitter-base breakdown voltage VisrjeBO

le=10 pA, Ic=0 5 - - \Y

Collector-base cutoff current Icso

Veg=200 V, =0 - - 10 nA

Collector-emitter cutoff current lcer

Ve =200 V, Rge =2.7kQ - - 50 nA

VCE=200 V, RBE=2.7kQ,TA= 150°C 10 }lA

Emitter-base cutoff current lego

VEB=5V1/C=O - - 10 }lA

DC current gain 1) hee

Ic=25mA, Vce=20 V 50 - - -

Collector-emitter saturation voltage 1) Veesat

Ic =30 mA, Ig=5 mA - - 0.6 \Y

AC Characteristics

Transition frequency fr

Ic=10 mA, Vg =10V, f=100 MHz - 100 - MHz

Collector-base capacitance Cob

VCB=30V,IC=O,f=1MHZ - 0.8 - pF

1) Pulse test conditions: t = 300us; D=2%
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BF 720; BF 722

150 °C

Siemens Aktiengesellschaft

Total power dissipation Py, = f(T,) Collector cutoff current Iy = f (Ta)
Veg =200 V
nA
20 mm 10
w 7: 5
p 7
tot ICBO
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\ 5 . /-
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BF 720; BF 722

DC current gain hgg = (1)

VCE=20V
10°
5
hre
Ml
102
5 —= N
10
5
0
10 :
1072 107 10° 10' mA 102

C

Collector-base capacitance C,, = f(Vcp)
Ic=0,f=1MHz

pF
L
(oh
3
1
2
\\
N
1 =
I s e
0
0 10 20 30V
— Y
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Transition frequency f; = f(I;)
Vee =10V, f=100 MHz
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PNP Silicon High-Voltage Transistors

BF 721; BF 723

® Suitable for video output stages in TV sets
and switching power supplies

® High breakdown voltage ]

® Low collector -emitter saturation voltage

® | ow capacitance

e Complementary types: BF 720/722 (NPN)

C
B
E

Type Marking | Ordering code (12-mm tape) | Package*

BF 721 BF 721 Q62702 -F1239 SOT-223

BF 723 BF 723 Q62702 - F1309 SOT-223

Maximum Ratings

Parameter Symbol BF723 | Unit
Collector-emitter voltage Veeo 250 \

Veer -

Collector-base voltage Veso 250 Vv
Emitter-base voltage Veso 5 Y
Collector current Ic 50 mA
Peak collector current lem 100 mA
Total power dissipation, To<25°C 1) Pt 15 w
Junction temperature T 150 °C
CQtnrana tamnaratiwra ranna T -3~ tn + 180 o
Storage temperature range Tsg 65 to + 150 C
Thermal Resistance
Junction - ambient 1) |RWA | <83.3 K/W

1) Package mounted on an epoxy printed circuit board 40mm x 40mm x 1.5mm
Mounting pad for the collector lead min 6cm?2
") For detailed dimensions see chapter Package Outlines
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BF 721; BF 723

Characteristics
at T, =25 °C, unless otherwise specified.

Parameter Symbol | Values Unit
min. [ typ. | max.

DC Characteristics

Collector-emitter breakdown voltage Vigriceo

Ilc=1mA, Ig=0 BF 723 250 - - V

Collector-emitter breakdown voltage ViBRr)cER

Ic =10 }lA, RBE =2.7kQ BF 721 300 - - V

Collector-base breakdown voltage Vigriceo

Ic=10 pA, Iz=0 BF 721 300 - - Vv
BF 723 250 - - \

Emitter-base breakdown voltage VisriEBO

IE=10pA,/C:O 5 - - \Y

Collector-base cutoff current Icso

Veg =200 V, =0 - - 10 nA

Collector-emitter cutoff current lcer

Vee =200 V, Rge =2.7kQ - - 50 nA

Vee=200 V, Rge =2.7kQ,To=150°C 10 pA

Emitter-base cutoff current lego

VEB=5 V,Ic=0 - - 10 l.lA

DC current gain 1) hee

Ic=25 mA, Ve =20V 50 - - -

Collector-emitter saturation voltage VeEsal

Ic=30 mA, I[g=5mA - - 0.6 v

AC Characteristics

Transition frequency fr

Ic=10 mA, Ve =10V, f=100 MHz - 100 - MHz

Collector-base capacitance Cob

VCB:3OV,IC=0,f=1MHZ - 0.8 - pF

1) Pulse test conditions: t = 300us; D=2%
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BF 721; BF 723

Siemens Aktiengesellschaft

Total power dissipation Py = f(Ta) Collector cutoff current Iy = f(T,)
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BF 721; BF 723

DC current gain hgg = (1) Transition frequency fr = f(I;)
Vee =20V Vee =10V, f= 100 MHz
MHz
103 10
5
hee f 5
[}
|
10? |
5  ——
10?
10 M 5 A
i
5 ii i
Hi
100 |” m 10
1077 107 10° 10' mA 10 10° 5 1 5 10? 5 10°mA

— I

C

Collector-base capacitance C,, = f(Vg)
Ic=0,f=1MHz

pF
A
(ob
3
1
2 P
\\
N
1 ™ -
0
0 10 20 30 V
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NPN Silicon High-Voltage Transistors BFN 36; BFN 38

® Suitable for video output stages in TV sets
and switching power supplies

® High breakdown voltage

® |[ow collector -emitter saturation voltage
Complementary types: BFN 37/39 (PNP)

C
B

E
Type Marking | Ordering code (12-mm tape) | Package*
BFN 36 BFN 36 Q62702 - F1246 SOT-223
BFN 38 BFN 38 Q62702 -F1303 SOT-223
Maximum Ratings
Parameter Symbol| BFN 36 BFN 38 | Unit
Collector-emitter voltage ‘ Vceo 250 300 \Y
Collector-base voltage Veso 250 300 \Y
Emitter-base voltage Vego 5 \
Collector current Ic 200 mA
Peak collector current Icm 500 mA
Base current Is 100 mA
Peak base current Iam 200 mA
Total power dissipation, T,<25°C 1 Piot 1.5 w
Junction temperature T 150 °C
Storage temperature range Tsig 65 to +150 °C
Thermal Resistance
Junction - ambient i | Rinua | <83.3 KW

1) Package mounted on an epoxy printed circuit board 40mm x 40mm x 1.5mm
Mounting pad for the collector lead min 6cm2
") For detailed dimensions see chapter Package Outlines
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BFN 36; BFN 38

Characteristics
at To=25 °C, unless otherwise specified.

Parameter Symbol | Values Unit
min. |typ. |max.

DC Characteristics

Collector-emitter breakdown voltage Visriceo
Ic=1mA, Ig=0 BFN 36 250 - -
BFN 38 300 - -

<<

Collector-base breakdown voltage Visriceo
Ic =100 pA, Ir=0 BFN 36 250 - -
BFN 38 300 - -

<<

Emitter-base breakdown voltage V@rieso
=100 pA, Is=0 5 - - Vv

Collector-base cutoff current leso
Vep =200 V BFN 36 -
Vep =250 V BFN 38 -
Ve =200 V, To=150°C BFN 36 -
Vop=250 V, Ta = 150°C BFN 38 -

Emitter-base cutoff current leso
Veg=4V, Ic=0 - - 100 nA

DC current gain 1) heg
IC=1 mA, VCE=1OV 25
IC=10 mA, VCE=1OV 40
Ic=30 mA, Veg=10V BFN 36 40
Ic=30 mA,Vce=10V BFN 38 30

Collector-emitter saturation voltage 1) VeEsat
Ic=20 mA, Ig=2 mA BFN 36 - -
BFN 38

Base-emitter saturation voltage 1) VBEsat
lc=20 mA, Is=2 mA : - - 0.9 Vv

100 nA
100 nA

20 pA

oo
N
o
=
>

oo
(62081
<<

AC Characteristics

Transition frequency fr ‘
Ic=20 mA, Vee =10V, f=100 MHz - 70 - MHz

Output capacitance Cov
V=30V, f=1 MHz - 1.5 - pF

1) Pulse test conditions: t = 300ps; D=2%
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BFN 36; BFN 38

Collector current I = f(Vgg)

Total power dissipation Piot = f(7a)
Vece=10V
mA
20 103
W 5
1,
Pfot C l'
15 10?
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N\ S
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1.0 10’
N
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N {
|
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\\
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0 50 100 °C 150 0 05 10 15V
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BFN 36; BFN 38

DC current gain hre = f(/c)

Vee =10V

1

il

5 i

10’

£

' 51 5%

5 %’

I¢
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PNP Silicon High-Voltage Transistors

BFN 37; BFN 39

e Suitable for video output stages in TV sets

and switching power supplies
® High breakdown voltage
e |ow collector -emitter saturation voltage

Complementary types: BFN 36/38 (NPN)

C
B

E
Type Marking | Ordering code (12-mm tape) | Package*
BFN 37 BFN 37 Q62702- F1304 SOT-223
BFN 39 BFN 39 Q62702- F1305 SOT-223
Maximum Ratings
Parameter Symbol| BFN 37 BFN 39 | Unit
Collector-emitter voltage Veeo 250 300 \Y
Collector-base voltage Veso 250 300 \Y
Emitter-base voltage Veso 5 \Y
Collector current Ic 200 mA
Peak collector current lem 500 mA
Base current Is 100 mA
Peak base current lem 200 mA
Total power dissipation, Ta<25°C 1 Pyt 1.5 w
Junction temperature T 150 °C
Storage temperature range Tsq -65 to +150 | °C
Thermal Resistance
Junction - ambient " | Rinua | <833 KW

1) Package mounted on an epoxy printed circuit board 40mm x 40mm x 1.5mm

Mounting pad for the collector lead min 6cm2

*) For detailed dimensions see chapter Package Outlines
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BFN 37; BFN 39

Characteristics
at Ta=25 °C, unless otherwise specified.

Parameter Symbol | Values Unit
min. |typ. Imax.

DC Characteristics

Collector-emitter breakdown voltage Vigriceo
Ic=1mA, Ig=0 BFN 37 250 - -
BFN 39 300 - -

<<

Collector-base breakdown voltage ViericBO
Ic=100 pA, Ig=0 BFN 37 250 - -
BFN 39 300 |- -

<<

Emitter-base breakdown voltage 1) VBRr)EBO
IE=100}IA, IB=0 5 - - \Y

Collector-base cutoff current Icso
Veg =200 V BFN 37 - - 100 nA
Veg =250 V BFN 39 - - 100 nA
Veg =200 V, To=150°C BFN 37 - - 20 pA
Veg=250V, To=150°C BFN 39 - - 20 pA

Emitter-base cutoff current leso
VEB=4Vv IC=0 - - 100 nA

DC current gain 1) hee
Ic=1 mA, VCE=10V 25
lc=10 mAVge=10 V 40
Ic =30 mA,Vge =10 V BFN 37 40
Ic=30 mA\Vce =10V BFN 39 30

Collector-emitter saturation voltage 1) VeEsat
lc=20 mA, Is=2 mA BFN 37 - - 0.4 \
BFN 39 0 \Y

Base-emitter saturation voltage 1) VBEsat
Ic=20 mA, [g=2 mA - -

o
©
<

AC Characteristics

Transition frequency fr
lc =20 mA, Vee=10V, f=100 MHz - 100 - MHz

Output capacitance Coo
Veg=30V, f=1 MHz - 2.5 - pF

1) Pulse test conditions: t = 300us; D=2%
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BFN 37; BEN 39

Total power dissipation Piot = (7h) Collector current /¢ = f(Vge)
Vce=10V
mA
20 T 103
W 5
I
Ptot ¢
15 | 10? _/
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N
1.0 \ 0
L N 1
- \ 5 1
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. |
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BFN 37; BFN 39

Collector cutoff current Icgy = f(T,)
Veg =200V
nA
10*
5
ICBO

max

\
[N

'ty

100 /

107
0 50 100 150 °C

Siemens Aktiengesellschaft 79



NPN Silicon High-Voltage Transistors PZTA 42; PZTA 43

® High breakdown voltage
e |ow collector -emitter saturation voltage
e Complementary types: PZTA 92/93 (PNP)

C
B

E
Type Marking | Ordering code (12-mm tape) | Package*
PZTA 42 PZTA 42 Q62702 - 72035 SOT-223
PZTA 43 PZTA 43 Q62702 - 22036 SOT-223
Maximum Ratings
Parameter Symbol| PZTA42 PZTA 43 | Unit
Collector-emitter voltage Vceo 300 200 \Y
Collector-base voltage Vego 300 200 \%
Emitter-base voltage Veso 6 6 Vv
Collector current I 500 mA
Base current Is 100 mA
Total power dissipation, To<25°C 1 ™ 1.5 w
Junction temperature T 150 °C
Storage temperature range Tsg -65 to +150 °C
Thermal Resistance -
Junction - ambient 1) I Ria | <83.3 KW

1) Package mounted on an epoxy printed circuit board 40mm x 40mm x 1.5mm
Mounting pad for the collector lead min 6cm?2
") For detailed dimensions see chapter Package Outlines
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PZTA 42; PZTA 43

Characteristics
at To =25 °C, unless otherwise specified.

Parameter Symbol | Values Unit
min. | typ. | max.

DC Characteristics

Collector-emitter breakdown voltage Vigriceo

lc=1mA, Ig=0 PZTA 42 300 - - \Y%
PZTA 43 200 - - \

Collector-base breakdown voltage Vigricso

Ic=100 pA, Ig=0 PZTA 42 300 - - \
PZTA 43 200 - - \Y%

Emitter-base breakdown voltage Visrieso

/E=100].1A, /C=0 6 - - \%

Collector-base cutoff current Icso

Veg =200 V PZTA 42 - - 100 nA

Veg =160 V PZTA 43 - - 100 nA

Ves =200 V, To=150°C PZTA 42 - 20 pA

Vg =160 V, T =150°C PZTA 43 - 20 BA

Emitter-base cutoff current leso

VEB=3 V,/C=0 - - 100 nA

DC current gain 1) hee

Ic=1mA, Veg=10V 25 - - -

Ic=10 mA, Ve =10 V 40 - - -

/c=30 mA, VCE=10V 40 - - -

Collector-emitter saturation voltage 1) VeEsat

Ic=20 mA, l[g=2 mA PZTA 42 - - 0.5 Y
PZTA 43 - - 0.4 \Y

Base-emitter saturation voltage Veesat

Ic=20 mA, Ig =2 mA - - 0.9 \Y

AC Characteristics

Transition frequency fr

lc=20 mA, Vee=10V, f=100 MHz - 70 - MHz

Coliector-base capacitance Cop

V=20V, f=1 MHz PZTA 42 - -, 3 pF
PZTA 43 - - 4 pF

1) Pulse test conditions: t = 300us; D=2%
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PZTA 42; PZTA 43

Total power dissipation Ptot = f(7a)
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PZTA 42; PZTA 43

Collector cutoff current Icgy = f(Tp) Collector current I = f(VBE)
Vecg=160V Vce =10V
nA mA
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PNP Silicon High-Voltage Transistors PZTA 92; PZTA 93

® High breakdown voltage
® |ow collector -emitter saturation voltage
® Complementary types: PZTA 42/43 (NPN)

C
B

E
Type Marking | Ordering code (12-mm tape) | Package*
PZTA 92 PZTA 92 Q62702 - 22037 SOT-223
PZTA 93 PZTA 93 Q62702 - 22038 SOT-223
Maximum Ratings
Parameter Symbol| PZTA92 PZTA93 | Unit
Collector-emitter voltage Vceo 300 200 Vv
Collector-base voltage Veso 300 200 \
Emitter-base voltage Veso 5 5 \)
Collector current Ic 500 mA
Base cuirent Is 100 mA
Total power dissipation, Ta<25°C 1 Piot 1.5 W
Junction temperature T 150 °C
Storage temperature range Tsg -65 to +150 °C
Thermal Resistance
Junction - ambient 1) |R[hJA | <833 K/W

1) Package mounted on an epoxy printed circuit board 40mm x 40mm x 1.5mm
Mounting pad for the collector lead min 6cm2
") For detailed dimensions see chapter Package Outlines
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PZTA 92; PZTA 93

Characteristics
at To =25 °C, unless otherwise specified.

Parameter Symbol | Values Unit
min. Ityp. | max.

DC Characteristics

Collector-emitter breakdown voltage VisRriceO

Ilc=1mA, Ig=0 PZTA 92 300 - - \
PZTA 93 200 - - vV

Collector-base breakdown voltage Visriceo

Ic =100 pA, =0 PZTA 92 300 - - Y
PZTA 93 200 - - Vv

Emitter-base breakdown voltage Vierieso

=100 pA, Ic=0 5 - - Vv

Collector-base cutoff current o

Veg =200 V PZTA 92 - - - 1250 nA

Veg =160 V PZTA 93 - - 250 nA

Veg =200V, To=150°C PZTA 92 - 20 pA

Veg =160V, To=150°C PZTA 93 - 20 BA

Emitter-base cutoff current lego

Veg=3 V,Ic =0 - - 100 nA

DC current gain 1) hee

IC=1mA, VCE=10V 25 - - -

IC=10mA, VCE-:‘OV 40 - - -

Ic=30 mA, Vce=10V 25 - - -

Collector-emitter saturation voltage 1) Veesat

Ic=20 mA, Ig=2 mA PZTA 92 - - 0.5 Y
PZTA 93 0.4 Y

Base-emitter saturation voltage 1) VBEsat

Ic=20 mA, Ig=2 mA - - 0.9 \Y

AC Characteristics

Transition frequency fr

Ic=20 mA, Ve =10V, f=100 MHz - 100 - MHz

Collector-base capacitance Cob

Veg=20V, f=1 MHz PZTA 92 - - 6 pF
PZTA 93 - - 8 pF

1) Pulse test conditions: t = 300ps; D=2%
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PZTA 92; PZTA 93

Total power dissipation Piot = f(7a) Transition frequency f; = f([,)
Vece =10V, f=100 MHz
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PZTA 92; PZTA 93

Collector cutoff current Icg = (7))

Veg =160 V
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Silicon Darlington Transistors




PNP Silicon Darlington Transistors BCP 28; BCP 48

® For general AF applications

® High collector current

® High current gain

¢ Complementary types: BCP 29/49 (NPN)

5 C
E

Type Marking | Ordering code (12-mm tape) | Package*
BCP 28 BCP 28 Q62702 -C1234 SOT-223
BCP 48 BCP 48 Q62702 - C1235 SOT-223
Maximum Ratings
Parameter Symboi| BCP28 BCP 48 | Unit
Collector-emitter voltage Veeo 30 60 Vv
Collector-base voltage Veeo 40 80 \
Emitter-base voltage Veso 10 10 \Y
Collector current Ic 500 mA
Peak collector current Iom 800 mA
Base current Is 100 mA
Peak base current Iam 200 mA
Total power dissipation, T,<25°C 1 Piot 1.5 w
Junction temperature T; 150 °C
Storage temperature range Tsig -65 to +150 | °C
Thermal Resistance
Junction - ambient 1) lRmJA | <83.3 KW

1) Package mounted on an epoxy printed circuit board 40mm x 40mm x 1.5mm
Mounting pad for the collector lead min 6cm?2
") For detailed dimensions see chapter Package Outlines
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BCP 28, BCP 48

Characteristics
at To =25 °C, unless otherwise specmed

Parameter Symbol | Values Unit
: min. | typ. l max.

DC Characteristics

Collector-emitter breakdown voltage Vigr)cEO

lc=1mA, Ig=0 BCP 28 30 - - \Y
BCP 48 60 - - Vv

Collector-base breakdown voltage 1) Vigr)cB0

Ic =100 pA, Ig=0 BCP 28 40 - - \
BCP 48 80 - - \

Emitter-base breakdown voltage V(grieBo

[e=10 pA, Ic=0 10 - - Y,

Collector-base cutoff current Icso

Veg=30V, =0 BCP 28 - - 100 nA

VCB =60V, =0 BCP 48 - - 100 nA

Veg =30V, =0, TAa=150°C BCP 28 - - 10 BA

Veg=60V, =0, TA=150°C BCP 48 - - 10 pA

Emitter-base cutoff current leso

Veg=4V, Ic=0 - - 100 nA

DC current gain 1) hee

Ic =100 pA, Vge=1V BCP 28 4000 |- - -
BCP 48 2000 |- - -

Ic=10 mA, Ve =5V BCP 28 10000 |- - -
BCP 48 4000 |- - -

Ic=100 mA, Ve =5V BCP 28 20000 |- - -
BCP 48 10000 |- - -

Ic =500 mMAVce =5V BCP 28 4000 |- - -
BCP 48 2000 |- - -

Collector-emitter saturation voltage Veesat

Ic=100mA,/lg=0.1TmA - - 1.0 Y

Base-emitter saturation voltage VBEsat

Ic=100mA,/g =0.1mA - - 1.5 \

AC Characteristics

Transition frequency fr )

Ic=50 mA, Vee= 5V, f=100 MHz - 200 - MHz

Output capacitance Coo

Veg=10V, f=1 MHz - 8 - pF

1) Pulse test conditions: t = 300us; D =2%
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BCP 28; BCP 48

Total power dissipation Py = f(Th)
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Transition frequency fr = f(l)
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BCP 28; BCP 48

Collector-emitter saturation voltage

DC current gain hgg = (1)
I = f(VcE sa)

VCE =5V
hee = 1000
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NPN Silicon Darlington Transistors ' BCP 29; BCP 49

® For general AF applications

@ High collector current

® High current gain

@ Compiementary types: BCP 28/48 (PNP)

Type Marking | Ordering code (12-mm tape )| Package*
BCP 29 BCP 29 Q62702 - C1236 SOT-223
BCP 49 BCP 49 Q62702 -C1237 SOT-223

Maximum Ratings

Parameter Symboi| BCP 29 BCP49 uUnit
Collector-emitter voltage Vceo 30 60 \
Collector-base voltage Veeo 40 80 \
Emitter-base voltage Vego 10 10 \
Collector current Ic 500 mA
Peak collector current Iem 800 mA
Base current Is 100 mA
Peak base current : Iem 200 mA
Total power dissipation, To<25°C 1) Prot 1.5 W
Junction temperature T; 150 °C
Storage temperature range Tstg -65 to +150 | °C

Thermal Resistance
Junction - ambient 1) |RthJA | <83.3 K/W

1) Package mounted on an epoxy printed circuit board 40mm x 40mm x 1.5mm
Mounting pad for the collector lead min 6cm?2
“) For detailed dimensions see chapter Package Outlines.
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BCP 29, BCP 49

Characteristics
at Ta =25 °C, unless otherwise specified.

Parameter Symbol | Values Unit
min. ]typ. | max.

DC Characteristics

Collector-emitter breakdown voltage Vigriceo

lc=1mA, I[g=0 BCP 29 30 - - \%
BCP 49 60 - - Vv

Collector-base breakdown voltage Vigr)cBO

Ic=100 pA, Ig=0 BCP 29 40 - - \Y
BCP 49 80 - - \

Emitter-base breakdown voltage V(gr)EBO

IE=10}.1A, IC=O 10 - - Vv

Collector-base cutoff current Iceo

Veg=30V, =0 BCP 29 - - 100 nA

Veg=60V, =0 BCP 49 - - 100 nA

VCB-_-SO V, IE=0, TA=1500C BCP 29 - L 10 llA

Veg=60 V,[g=0, To=150°C BCP 49 - - 10 pA

Emitter-base cutoff current lego

Veg=4V, Ic=0 - - 100 nA

DC current gain 1) hee

Ic =100 pA , Ve =1V BCP 29 4000 |- - -
BCP 49 2000 |- - -

Ic=10 mA, Vee =5V BCP 29 10000 |- - -
BCP 49 4000 |- - -

Ic=100 mA, Ve =5V BCP 29 20000 |- - -
BCP 49 10000 |- - -

Ic =500 mAVce=5V BCP 29 4000 |- - -
BCP 49 2000 |- - -

Collector-emitter saturation voltage VcEsat

Ic =100mA,/lg=0.1mA - - 1.0 \

Base-emitter saturation voltage VBEsat

IC=1OQmA,/B=O.1mA - - 1.5 \Y

AC Characteristics

Transition frequency fr

Ic= 50 mA, Ve =5V, f=100 MHz - 200 - MHz

Output capacitance Cop

Veg=10V, f=1 MHz - 6.5 - pF

1) Pulse test conditions: t = 300ps; D=2%
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BCP 29; BCP 49

Total power dissipation Py = f(T4)
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BCP 29; BCP 49

DC current gain hge = f(I)

Collector-emitter saturation voitage
I.= F(VcE sat)
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NPN Silicon Darlington Transistors

BSP 50... BSP 52

® High collector current

® Low collector -emitter saturation voltage

e Complementary types: BSP 60...BSP 62 (PNP)

C
B
E
Type Marking | Ordering code (12-mm tape )| Package*
BSP 50 BSP 50 Q62702 -P1163 SOT-223
BSP 51 BSP 51 Q62702 -P1164 SOT-223
BSP 52 BSP 52 Q62702 -P1165 SOT-223

Maximum Ratings

Parameter Symbol |BSP50 BSP51 BSP52| Unit
Collector-emitter voltage Veer 45 60 80 |V
Collector-base voltage Vo 60 80 100 |V
Emitter-base voltage Vero 5 5 5 \
Collector current Ic A
Peak collector current Iom 2 A
Base current Is 0.1 A
Total power dissipation, To<25°C 1 Pt 1.5 w
Junction temperature Ti 150 °C
Storage temperature range Tsq -65 to +150 | °C
Thermal Resistance

Junction - ambient 1) | R <83.3 K/W

1) Package mounted on an epoxy printed circuit board 40mm x 40mm x 1.5mm
Mounting pad for the collector lead min 6cmz2

‘) For detailed dimensions see chapter Package Outlines
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BSP 50 ... BSP 52

Characteristics
at Ta =25 °C, unless otherwise specified.

Parameter

Symbol

Values

Unit

DC Characteristics

Collector-emitter breakdown voltage 1)
Ic =10mA, Rgg =4.5MQ

BSP 50

BSP 51
BSP 52

Vigrcenr

45
60
80

<<<

Collector-base breakdown voltage
IC = 100}1A, IB =0

BSP 50
BSP 51
BSP 52

Vsriceo

60
80
100

<<<

Emitter-base breakdown voltage
le=100pA, lg=0

VsRriEBO

Collector-emitter cutoff current
Vce = Veermax Vee = 0

lces

10

BA

Emitter-base cutoff current
VEB =4 V, IC =0

leso

10

RA

DC current gain 1)
IC =150 mA, VCE =10V
IC=5OO mA, VCE= 10V

hre

1000
2000

Collector-emitter saturation voltage 2)
Ic =500 mA, /g =0.5 mA
lc=1Al=1mA

VCEsat

—
ow

<<

Base-emitter saturation voltage 2)
Ic =500 mA, g =0.5 mA
/C=1 A,/B=1 mA

VBE sat

N =
o

<<

AC Characteristics

Transition frequency
Ic =100 mA, Ve =5V, f=100 MHz

fr

200

MHz

Switching times
IIC =500 mA,/m = I’Bg =0.5m

(see Fig. 2 and 3)

A
A

fon
tott

AN~

4uUV

1500

ns
ns

1) Compare Rge for thermal stability
2) Pulse test conditions: t = 300us; D=2%
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BSP 50 ... BSP 52

2.2V +10V

|
1ub | Osc.
t,<5ns B i t<5ns
v<0,01 : Zo=100kQ
R =50Q ;
1
1
Icon =500mA, O— O
IBon = -Igoff = 0.5mA

Fig.2 Switching time test circuit
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BSP 50 ... BSP 52

Total power dissipation Py = f(Tp) External resistance Rgg = f(Tp)*
Ves = VGE max
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BSP 50 ... BSP 52

Collector-emitter saturation voltage

I, = f(VcE sat), [s-parameter

mA
10° -
7
II
I c ,I

I =0,5mA]

VEE sat
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Base-emitter saturation voltage
Is = f(VaE sat), [s-parameter
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PNP Silicon Darlington Transistors

BSP 60... BSP 62

® High collector current

® Low collector -emitter saturation voltage

® Complementary types: BSP 50...BSP 52 (NPN)

E
Type Marking | Ordering code (12-mm tape) | Package*
BSP 60 BSP 60 Q62702 -P1166 SOT-223
BSP 61 BSP 61 Q62702 -P1167 SOT-223
BSP 62 BSP 62 Q62702 -P1168 SOT-223

Maximum Ratings

Parameter Symbol |BSP60 BSP61 BSP62| Unit
Collector-emitter voltage Veer 45 60 80
Collector-base voltage Veso 60 80 100
Emitter-base voltage Vego 5 5 5
Collector current Ic

Peak collector current Iom 2

Base current Ig 0.1

Total power dissipation, To<25°C 1) Piot 1.5

Junction temperature T; 150

Storage temperature range Tsig -65 to +150 | °C
Thermal Resistance

Junction - ambient 1) |Rm A <83.3 K/W

1) Package mounted on an epoxy printed circuit board 40mm x 40mm x 1.5mm
Mounting pad for the collector lead min 6cm2

") For detailed dimensions see chapter Package Outlines
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BSP 60 ... BSP 62

Characteristics
at To =25 °C, unless otherwise specified.

Parameter

Symbol

Values
min.

|typ.

| max.

Unit

DC Characteristics

Collector-emitter breakdown voltage 1)

Ic =10mA, Rgg =4.5MQ BSP 60
BSP 61
BSP 62

Visricer

45
60
80

<<<

Collector-base breakdown voltage

Ic =100pA, lg=0 BSP 60
BSP 61
BSP 62

VsricBo

60
80
100

<<<

Emitter-base breakdown voltage
I = 1001.IA, /B =0

Vgrieso

Collector-emitter cutoff current
Ve = Veermax Vee =0

Ices

10

Emitter-base cutoff current
VEB =4 V7 IC =0

leso

10

DC current gain 1)
Ic =150 mA, Ve =10V
Ic =500 maA, VCE =10V

hee

1000
2000

Collector-emitter saturation voltage 2)
Ic =500 mA, Ig=0,5 mA
Ilc=1Alt=1mA

VCEsat

—_
w

Base-emitter saturation voltage 2)
Ic =500 mA, I =0,5 mA
Ilc=1Al=1mA

vBEsat

N =
\S]

O
0
M
-t
Y]
o
-k
(4]
:l
7]
:)'
)
b7

A
Ia)

Transition frequency
Ic =100 mA, Ve =5V, f=100 MHz

fr

200

MHz

Switching times
Ic =500 mA,Im =g, =0.5mA
(see Fig. 2 and 3)

off

400
1500

ns
ns

1) Compare Rge for thermal stability
2) Pulse test conditions: t = 300ps; D=2%
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BSP 60 ... BSP 62

+2.2V -10V

1

1

i

i Osc.

i tr<5ns

; Zo= 100kQ

E

i
Icon=500mA, O—= @)
-Igon = Ioff =0.5mA ——

Fig.2 Switching time test circuit
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Fig.3 Switching time waveform
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BSP 60 ... BSP 62

Total power dissipation Py, = f(T,)

2.0

Ror

05

0 50 100 °C

—

DC current gain hee = f(I,)
Vece=10V

150

2

10
10' 102 10°
—— ]C

*Rse max fOr thermal stability
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10* mA

External resistance Rgg = f(T,)*
Ve = VGE max
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BSP 60 ... BSP 62

Base-emitter saturation voltage

Collector-emitter saturation voltage
I, = f(VcE sat), Iz-parameter I = f(VgE sat), Ig-parameter
mA mA
10° — 10° I
7, ] /1
I
C 5 1( 5 T ]
-
Ig=05mA
LmA I5=05mA
. 1
/ il mA:
2 2
10 { 10 1 1
S 5
10' 10’
0 1 2V 0 1 2 ERY

V(E sat
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NPN Silicon Darlington Transistors PZTA 13; PZTA 14

® For general AF applications

® High collector current

® High current gain

e Complementary types: PZTA 63 / 64 (PNP)

5 C
E

Type Marking | Ordering code (12-mm tape) | Package*
PZTA 13 PZTA 13 Q62702 -72033 SOT-223
PZTA 14 PZTA 14 Q62702 -22034 SOT-223
Maximum Ratings
Parameter Symbol| PZTA13  PZTA14 | Unit
Collector-emitter voltage VCEs 30 30 \Y
Collector-base voltage VcBo 30 30 \
Emitter-base voltage VEBO 10 \Y
Collector current Ic 300 mA
Peak collector current fom 500 mA
Base current Is 100 mA
Peak base current Iam 200 mA
Total power dissipation, To<25°C 1) Prot 1.5 w
Junction temperature Ti 150 °C
Storage temperature range Tsig -65 to +150 °C
Thermal Resistance
Junction - ambient 1) ‘RWA | <833 KW

1) Package mounted on an epoxy printed circuit board 40mm x 40mm x 1.5mm
Mounting pad for the collector lead min 6cm?2
") For detailed dimensions see chapter Package Outlines
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PZTA 13; PZTA 14

Characteristics
at T =25 °C, unless otherwise specified.

Parameter Symbol | Values Unit
min. Ityp. ] max.

DC Characteristics

Collector-emitter breakdown voltage Visrices

le =100 pA 30 - V

Collector-base breakdown voltage Visriceo

lc=100 pA, Ig=0 30 - - \Y

Emitter-base breakdown voltage Visrieso

/E=10},1A, IC=0 10 - - \Y

Collector-base cutoff current Icso

Vee=30V, =0 - - 100 nA

VCE=3O V, /E=O,TA=1500C 10 pA

Emitter-base cutoff current leso

VEB=1O V,IC=O - - 100 nA

DC current gain hee

Ilc=10 mA, Vee=5V PZTA 13 5000 |- - -
PZTA 14 10000 |- - -

Ic=100 mAVce=5V PZTA 13 10000 |- - -
PZTA 14 20000 |- - -

Collector-emitter saturation voltage VcEsat

Ic =100 mA, Ig=0.1 mA - - 1.5 \

Base-emitter saturation voltage VaEsat

Ic=100 mA, Ig = 0.1mA - - 2.0 Vv

AC Characteristics

Transition frequency fr

Ic =50 mA, Vce =5V, f=100 MHz 125 - - MHz

1) Pulse test conditionst = 300us, D=2 %
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PZTA 13; PZTA 14

Total power dissipation Pyy; = f(T,) ' Transition frequency fr = f(I;)
VCE=5 V, f=100 MHz
MHz
2.0 103
W
Rof fT 5
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€80 7 hee
P d
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PZTA 13; PZTA 14

Base-emitter saturation voltage I, = f(Vgg o)

Collector-emitter saturation voltage
Ie = f(Vce sat) hee = 1000
hge = 1000
103 103
mA 717 mA FHAF
5 / g 7
e 1/ c 1 /
7H150°C [T~150°C
102 I 25°C| | | 102 [T 25°C
= -50°C =4 s J— ~50°C
J I
_ I
5 fHH 5 i
[ Il 1]
10’ § 10° ! !
f— F—
> 11 > [0t
[ 1]
10° / 10° ‘
0 05 10 vV 15 0 1 2 v 3
Veesat — VBesat
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PNP Silicon Darlington Transistors PZTA 63; PZTA 64

® For general AF applications

® High collector current

® High current gain

® Complementary types: PZTA 13 / 14 (NPN)

5 C
E

Type Marking | Ordering code (12-mm tape )| Package*
PZTA 63 PZTA 63 Q62702 - 22031 SOT-223
PZTA 64 PZTA 64 Q62702 - 22032 SOT-223
Maximum Ratings
Parameter Symbol | PZTA63 PZTA64 | Unit
Collector-emitter voltage VCES 30 30 Y
Collector-base voltage VeBo 30 30 \
Emitter-base voltage VEBO 10 \
Collector current Ic 500 mA
Peak collector current lem 800 mA
Base current Is 100 mA
Peak base current Ism 200 mA
Total power dissipation, TA<25°C 1) Phot 1.5 w
Junction temperature T 150 °C
Storage temperature range Tsig -65 to +150 °C
Thermal Resistance
Junction - ambient 1) l Rina ' <833 KW

1) Package mounted on an epoxy printed circuit board 40mm x 40mm x 1.5mm
Mounting pad for the collector lead min 6cm2
") For detailed dimensions see chapter Package Outlines
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PZTA 63; PZTA 64

Characteristics
at To =25 °C, unless otherwise specified.

Parameter Symbol | Values Unit
min. [ typ. [ max.

DC Characteristics

Collector-emitter breakdown voltage VisRrices

lc =100 pA 30 - - \

Collector-base breakdown voltage VisricB0

Ic =100 pA, Ig=0 30 - - \Y

Emitter-base breakdown voltage ViBR)EBO

=10 pA, Ic=0 10 - - \Y

Collector-base cutoff current lcso

VCE=30 V, IE=O - - 100 nA

Vee=30V, I[e=0,To=150°C 10 pA

Emitter-base cutoff current leso

Veg =10 V,Ic =0 - - 100 nA

DC current gain hee

Ic=10 mA, Vee=5V PZTA63 5000 |- - -
PZTA64 10000 |- - -

Ic=100 mAVge=5V PZTAB3 10000 |- - -
PZTA64 20000 |- - -

Collector-emitter saturation voltage ViEsat

Ic =100 mA, Ig=0.1 mA - - 1.5 \

Base-emitter saturation voltage VaEsat

Ic=100 mA, Ig=0.1 mA - - 2.0 \

AC Characteristics

Transition frequency fr

Ic =50 mA, Vee =5V, f=100 MHz 125 - - MHz

1) Pulse test conditionst = 300us, D=2 %
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PZTA 63; PZTA 64

Total power dissipation Py, = (T4) Transition frequency fr = f(I;)
VCE =5 V, f=100 MHz
MHz
20 103
W
Pto? ﬁr 5
15
N
\\ 2 1
N /,/
kel
1.0 \\ 102
N
N\ 5
0.5
N
\\ 2
0 10°
0 50 100 °C 150 10° 5 10 5 102 5 10°mA
— — I
Collector cutoff current Iogy = f(T,) DC current gain hgg = (1)
Vce=30V Vece=5V
nA
10" 10°
5
# 5
Iego P hee
R4
3 |
10 7 125°¢
5 10° —
L / 25°C
/ r‘nux / 5 jilj— TN
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PZTA 63; PZTA 64

Base-emitter saturation voltage I, = f(Vgg o)

Collector-emitter saturation voltage
Io = f(VcE sat) hee = 1000
hee = 1000
103 103
mA e mA AW Al
5 VivA 5 7
I 17/ c /
~150°C T150°C
10 / Jrasec | 10 [T 2s°c
FES=RNESS i f—-50°C
J 1
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[ Il IT 1]
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1 1
f—1 5 H—H
5 A [T
| I ,l
10° 10° ‘ l
0 05 0 V15 0 1 2V 3
— Veesat ™ Veesar
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NPN Silicon RF Transistor BFG 193

Preliminary Data

® For low-noise, high-gain amplifiers up to 2 GHz
at collector currents up to 50 mA

® For linear broadband amplifiers

® fT =8 GHz
F=1.2 dB at 800 MHz

ESD: Electrostatic discharge sensitive device,
observe handling precautions!

Type Marking | Ordering code (12-mm tape) | Package*
BFG 193 BFG 193 Q62702 -F1291 SOT-223

Maximum Ratings

Parameter Symbol Value Unit
Collector-emitter voltage Vceo 12 \
Collector-emitter voltage, Vge =0 Vces 20 \Y
Collector-base voltage Veso 20 Y
Emitter-base voltage Veso 2 Vv
Collector current Ic 80 mA
Base current Is 10 mA
Total power dissipation, Tc<120°C Pt 500 mwW
Junction temperature T, 150 °C
Storage temperature range Tsig -65 to +150 °C
Ambient temperature range Ta -65to +150 °C

’) For detailed dimensions see chapter Package Outlines
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BFG 193

Characteristics
at To=25 °C, unless otherwise specified.

Parameter Symbol | Values Unit
min. |typ. |max.

DC Characteristics

Collector-emitter breakdown voltage Vgriceo

Ilc=1mA, Ig=0 12 - - Y

Collector-emitter cutoff current Ices

VCE =20 V, VBE =0 - - 100 }lA

Collector-base cutoff current Icso

VCB=10V, =0 - - 50 nA

Emitter-base cutoff current leso

Veg=1V, Ic=0 - - 1 pA

DC current gain hee -

IC=5mA, VCE=8V - 90 -

Ic=30 mA, Vcg =8V - 100 -

Collector-emitter saturation voltage VcEsat

IC=50 mA, /B=5 mA - - 0.4 Vv
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BFG 193

AC Characteristics

Parameter Symbol | Values Unit
min. |typ. I max.

Transition frequency fr

Ic =20 mA, Vog =8 V, f=500 MHz - 6.4 |- GHz

Ic =50 mA, Voe =8V, f=500 MHz - 8 -

Collector-base capacitance Ce pF

VCB=10 V, VBE=Vbe=O,f=1 MHz - 0.65 -

Collector-emitter capaitance Cee pF

Vee=10V, Vage =ve =0, f=1 MHz - 04 |-

Input capacitance Civo pF

Ves=0.5V, Ic=i. =0, f=1 MHz - 24 |-

Output capacitance Cops pF

Vee=10 V, Vo =16 =0, f=1 MHz - 1.05 |-

Noise figure F dB

Ilc=5mA, Vee=8V, f= 10 MHz, Zs=75 Q - 0.8 -

/C =7 mA, VCE =8 V, f=800 MHZ, Zs =ZSopt - 1.2 -

Ic=30 mA, Vee =8V, f=1 GHz, Zg=Zgoy - 1.8 -

Power gain Gpe dB

/c =40 mA, VCE =8 V, f=500 MHZ, ZS =ZSopta - 19 -

Z = ZLop(

Transducer gain [S216]2 dB

Ilc=40 mA, Ve =8V, f=1 GHz, Z,=50 Q - 13 -

Linear output voltage Vo1 = Vo2 mV

two-tone intermodulation test - 320 -

/C =40 mA, VCE =8V, duy=60 dB,

f; =806 MHz, f, =810 MHz, Zg=Z, =50 Q

Third order intercept point IP3 dBm

Ic=40 mA, Vce =8V, F=800 MHz - 33 -
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NPN Silicon RF Transistor

BFG 196

Preliminary Data

® For low-noise, low-distortion broadband
amplifiers in antenna and telecommunications
systems up to 1.5 GHz at collector currents

from 20 to 80 mA

.fT=8

F=1.7 dB at 800 MHz

ESD: Electrostatic discharge sensitive device,
observe handling precautions!

GHz

Package*

Type Marking | Ordering code (12-mm tape)

BFG 196 BFG 196 Q62702 - F1292 SOT-223

Maximum Ratings

Parameter Symbol Value Unit
Collector-emitter voltage Vceo 12 Y
Collector-emitter voltage, Vge =0 Vees 20 \
Collector-base voltage Veeo 20 Y
Emitter-base voltage Vero 2 \Y
Collector current Ic 120 mA
Total power dissipation Piot 1 W
Junction temperature T 150 °C
Storage temperature range Tsq -65 to +150 °C
Ambient temperature range Ta -65to +150 °C

") For detailed dimensions see chapter Package Outlines

Siemens Aktiengesellschaft

121




BFG 196

Characteristics
at To =25 °C, unless otherwise specified.

Parameter Symbol | Values Unit
min. | typ. I max.

DC Characteristics

Collector-emitter breakdown voltage Visriceo

/C=1mA,IB=O 12 - - Y

Collector-emitter cutoff current Ices

Vee=20V, Vge =0 - - 100 RA

Collector-base cutoff current Icso

V=10V, =0 - - 100 | nA

Emitter-base cutoff current leso

VEB=1V,IC=0 - - 1 ].lA

DC current gain hee -

Ic =50 mA, Vee=5V - 90 -

Collector-emitter saturation voltage Veesat

Ic=75 mA, Ig=7.5mA - 0.12 |0.5 \Y
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SIPMOS Small-Signal Transistor

BSP 88

Preliminary Data

® Yps=240V, Ip=290 mA, Rps(on) = 8Q

© N channel, enhancement mode
® Plastic package SOT-223, SMD version

Type Ordering code Marking
BSP 88 Q67000-S070 | BSP 88
N channel

D
G

S
Maximum Ratings
Parameter Symbol| Value Unit | Condition
Drain-source voltage Vbs 240 \ -
Drain-gate voltage Vbgr 240 \' Rgs =20 kQ
Continuous drain current Ip 290 mA | Ta=29°C
Pulsed drain current Ippus | 1160 mA | Ta=25°C
Gate-source voltage Vas +10 \% -
Gate-source peak voitage | Vgs +20 \' aperiodic
Total power dissipation Phot 1.5 w Ta=25°C
Operating and storage T;
temperature range T'stg -55... +150 °C -
DIN humidity category - € - DIN 40 040
IEC climatic category - 55/150/56 - DIN IEC 68-1
Thermal resistance
Chip - ambient" Rih ua <83.3 K/W

") Transistor on epoxy pcb 40 mm x 40 mm x 1.5 mm with 6 cm2 copper area for drain connection
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BSP 88

Electrical Characteristics

at Tj=25 °C, unless otherwise specified.

Parameter Symbol| Value Unit | Condition
min. | typ. | max.
Static characteristics
Drain-source V(er)pss| 240 - - \% Vgs=0
breakdown voltage Ip=0.25 mA
Gate threshold voltage Vasin | 0.6 0.8 1.2 \ Vgs = Vbs
Ib=1mA
Zero gate voltage Ipss - 1 20 RA T.=25°C
drain current - 10 |200 T.=125°C
Vos =240 V
- 100 nA Vps =100 V
Vgs=0
Gate-source leakage lgss - 10 100 nA Vgs=20V
current Vps=0
Drain-source on-state Roson) | - 6 8 Q Vgs=45V
resistance Ip =290 mA
15 Vgs=18V
Ib=14 mA
Dynamic characteristics
Forward transconductance | gss 0.14 (032 |- S Vbs = 2%Ip*Rpson)max.
Ip =290 mA
Input capacitance Ciss - 90 140 pF Vgs=0V
- Vbs=25V
Output capacitance Coss - 20 30 f=1 MHz
Reverse transfer Crss - 6 9
capacitance
Turn-on time ton don) |- 5 8 ns ggg ::138 ://
(ton = td(on) *+ 1) t - 10 15 Ip =280 mA
Rgs =50 Q
Turn-off time tof td(or) N 30 40 as
(toft =ta(otty + 1) t - 25 30
Reverse diode
Continuous reverse drain bR - - 290 mA Ta=25°C
current
Pulsed reverse drain IorRm - - 1160
current
Diode forward on-voltage Vsp - 1 1.3 \Y Ir =580 mA, Vgs=0
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BSP 88

Permissible power dissipation Py = f(T,) Typ. output characteristics Ip = (V)
16 BSP 88 1 0.65 ' \ BSP 88 ‘ 2
» ALY |
\ V.= 35V
1.4 GS / |
p \ E 0.55 F1ov
tot D 8V
0.50 - =13V —
1.2 7V /X // 3v
\ 0.45 - gy 7
10 \ 040 2V 7/ X
N, 45V \
N\ 035F 4V N
0.8 |—— //,
N\ 0.30 25y
06 0.25 / N |
| \ 0.20 / ~
N\ ' /N S
0.4 \ 015 2V —|
N 0.10
02 ‘\ / a
0.05 1.5V
0 0
0 20 40 60 80 100 120 140°C160 0 1 2 3 4 5 6 VvV 8
- 7'A — VDS
Permissible operating area I = f(Vpg) Typ. transfer characteristic I = f(Vgs)
parameter: D =0.01, T =25 °C parameter: Vpg =25V, t, = 80 ps, T,=25°C
10 . Bsp8s 2 0.60 BSP 88 “
A A
I — fp T [D 0.50
’ 10° M= = oy OS]
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Siemens Aktiengesellschaft 126



BSP 88

Typ. drain-source on-state resistance
Ros(on) = f(Ip)
parameter: Vgs, Tj =25 °C

BSP 88 5
26
NEREREN |
Vys=2V [ T2.5V 3V
22
PDS(OD)
20
18
HEAT
14 /
12 ’/ /
0 / 35V
8 - // /ZJ:V
) I et O e o .
4 45V 5V 6V TV 8V 10V
) ] |
0 l L L]
0 010 020 030 040 050 A 0.65

———->ID

Typ. transconductance g¢s = f(Ip)
parameter: Vpg =25V, t, =80 ps, ;=25 °C

Drain-source on-state resistance

RDS(on) = f(TJ)
parameter: Vgs =4.5V, Ip = 0.29 A, (spread)
20 BSP 88 6
Q
/
RDS(on) 16 /
V.
/ /
/V
12 /
/
Neav4
98 % //
8 A A
///
A LA typ,
A
0
-80 -40 0 40 80 120 °C 160

— TJ-

Gate threshold voltage Vgsh) = f(T)
parameter: Vgg = Vps, Ip =1 mA

(spread)
0.45 BSP 88 7 30 BSP88 8
L~ Vv
S 7
P 26
Tt 035 // Vsitn) 2.4
3 7
A 22
i 0.30 / — 20
1.8
0.25
16 g
0.20 TN 98 %
1.2 |
015 1.0 ~
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0.10 06 ~ > NG
. <
/ 04 2% T~ \1\
0.05 [ -
V | ‘
0 0
0 010 0.20 0.30 0.40 A 055 -60-40-20 0 20 40 60 80 100 120 °C 160
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BSP 88

Continuous drain current Ip = (Tp) Drain-source breakdown voltage
Vieripss (7)) = b X Vigrypss (25 °C)

030 BSP 88 9 120 BSP 88 0
A \\ A
0.26 116
Iy 024 3\ RN
0.22 112 //
0.20 N 110 ———
018 N /|
; 1.08
\ LA
016 106 l /, i
014 \ 1.04 |
012 \ —[ / |
! 1.02 m ]
\ / |
010 j 1.00 /, ’
0.08 \ 0.98 Y 0
0.06 0.96 % [
0.04 — \\ 094 / i
0.02 0.92
0 ] 0.90 \
0 20 40 60 80 100 120 °C 160 -60-40-20 0 20 40 60 80 100 120 °C 160
—_— 7;\ —_—- 7-(
Typ. capacitance C = f(Vpg) Forward characteristics of reverse diode
parameter: Vgs =0, f=1 MHz Ig = f(Vsp)
parameter: t, = 80 us, T, (spread)
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SIPMOS Small-Signal Transistor BSP 89

Preliminary Data
® Vps =240V, Ip =340 mA, Rps(on) =6 Q

® N channel, enhancement mode
® Plastic package SOT-223, SMD version

Type Ordering code Marking
BSP 89 Q62702-S652 BSP 89

N channel

Maximum Ratings

Parameter Symbol| Value Unit | Condition
Drain-source voltage Vbs 240 \" -

Drain-gate voltage VbGr 240 \ Rgs =20 kQ
Continuous drain current Ib 340 mA | Ta=25°C
Pulsed drain current Ippus | 1360 mA | Ta=25°C
Gate-source voltage Vas +10 \' -
Gate-source peak voltage | Vgs +20 \" aperiodic
Total power dissipation Piot 1.5 w Ta=25 °C
Operating and storage T

temperature range fstg -55... + 150 °C -

DIN humidity category - E - DIN 40 040
IEC climatic category - 55/150/56 - DIN IEC 68-1
Thermal resistance

Chip - ambient" Rpnya | =833 KW

") Transistor on epoxy pcb 40 mm x 40 mm x 1.5 mm with 6 cm2 copper area for drain connection
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BSP 89

Electrical Characteristics

at Tj=25 °C, unless otherwise specified.

Parameter Symbol| Value Unit | Condition
min. | typ. ‘ max.
Static characteristics
Drain-source V(Br)Dss| 240 - - \' Vgs=0
breakdown voltage Ip=0.25 mA
Gate threshold voltage Vasin) | 0.8 1.5 2 \ Vgs = Vps
Ib=1mA
Zero gate voltage Ipss - 4 60 BA T;=25°C
drain current - 8 200 7J =125 °C
Vps =240 V
VGS =0
- - 200 nA Vps =60V
Vgs=0
Gate-source leakage Igss - 10 100 nA Vgs=20V
current Vps=0
Drain-source on-state Rosin) | - 5.5 6 Q Vgs=10V
resistance 9 10 Vgs=45V
Ip =340 mA
Dynamic characteristics
Forward transconductance | gss 0.14 (029 |- S Vps = 2XIpXRpson)max.
o =340 mA
Input capacitance Ciss - 90 140 pF Vgs=0V
- Vpbs=25V
Output capacitance Coss - 20 30 f=1 MHz
Reverse transfer Crss - (3] S
capacitance *
Turn-on time ton faom | - 5 8 ns 522 - ?8 g
(ton =tq(on) *+ tr) t - 12 Ip =280 mA
Rgs =50 Q
Turn-off time to Lo off) ) 25 30 Gs
(toft = ta(otr) *+ t) t - 22 28
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BSP 89

Electrical Characteristics (continued)
at Tj=25 °C, unless otherwise specified.

Parameter Symbol| Value Unit | Condition
min. | typ. I max.

Reverse diode

Continuous reverse drain Ibr - - 340 mA | Ta=25"°C

current

Pulsed reverse drain IprMm - - 1360

current

Diode forward on-voltage Vsp - 11 1.4 \") Ir =680 mA

Vs =0
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BSP 89

Permissible power dissipation Py = f(Ta)

BSP 89

1.6

14 N\
3 N\

tot 13
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01

0 20 40 60 80 100 120

—,

140°C160

Permissible operating area Ip = f(Vpg)

parameter: D= 0.01, To =25 °C
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Typ. output characteristics I, = f(Vpg)
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Typ. transfer characteristic Ip = f(Vgs)
parameter: Vps =25V, t, =80 ps, T; =25 °C
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BSP 89
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Typ. drain-source on-state resistance
Ros(on) = f(Ip)
parameter: Vgs, Tj =25 °C
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Typ. transconductance g;s = f(Ip)
parameter: Vpg =25V, t, =80 us, ;=25 °C
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Drain-source on-state resistance

Roson) = f(T})
parameter: Vgs = 10V, Ip = 0.34 A, (spread)
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Gate threshold voltage Vggin) = f(T)
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BSP 89

Continuous drain current Ip = f(T,) Drain-source breakdown voltage
Vieryoss (7)) = b X Vgr)pss (25 °C)

0.36 BSP89 9 120 BSP 89 ﬁ#—Ai
A A A I
032 ——+ § I, -
028 \\ 114 p
\\ /’
024 110 4
\\ J
020 \ 106 ,/
0.16 \ //
' \\ 102 il
012 /r
098 — 4
008 — \ ,/
- 094 r/
0.04 /
0 090
0 20 40 60 80 100 120 °C 160 -60-40 20 0 20 40 60 80 100 120 °C 160
—h T
Typ. capacitance C = f(Vpg) Forward characteristics of reverse diode
parameter: Vgs =0, f=1 MHz Ig = f(Vsp)
parameter: t, = 80 ps, T; (spread)
10 BSP 89 1 10" BSP 89 12
A
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SIPMOS Small-Signal Transistor BSP 92

Preliminary Data
® Vps=-240 V, Ip =-180 mA, Rps(on) =20 Q

o P channel, enhancement mode
® Plastic package SOT-223, SMD version

Type Ordering code | Marking
BSP 92 Q62702-S653 BSP 92

P channel

Maximum Ratings

Parameter Symbol| Value Unit | Condition
Drain-source voltage Vbs -240 \ -

Drain-gate voltage VbGR -240 \ Rgs =20 kQ
Continuous drain current b -180 mA | Ta=33°C
Pulsed drain current Ippus | -720 mA [ Ta=25°C
Gate-source voltage Vs +20 \ -

Total power dissipation Piot 1.5 w Ta=25 °C
Operating and storage T

temperature range fsrg -55...+ 150 °C -

DIN humidity category - E - DIN 40 040
IEC climatic category - 55/150/56 - DIN IEC 68-1
Thermal resistance

Chip - ambient” Rihya | =833 KW

") Transistor on epoxy pcb 40 mm x 40 mm x 1.5 mm with 6 cm2 copper area for drain connection
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BSP 92

Electrical Characteristics

at T;=25 °C, unless otherwise specified.

Parameter Symbol| Value Unit | Condition
min. | typ. max.
Static characteristics
Drain-source Vier)pss| -240 | - - \Y Vgs=0
breakdown voltage Ip=-0.25 mA
Gate threshold voltage Vasin) | -0.8 -1.5 -2 Y Vgs = Vps
Ip=-1mA
Zero gate voltage Ipss - -4 -60 pA Tj=25°C
drain current - 8 |-200 T.=125°C
Vos =-240 V
-200 nA Vps=-60 V
Vs =0
Gate-source leakage Igss - -10 -100 | nA Vgs=-20V
current Vps=0
Drain-source on-state Ropson) | - 12 20 Q Vgs=-10V
resistance Ip=-180 mA
Dynamic characteristics
Forward transconductance | gis 0.06 |0.13 |- S Vbs = 2X/pXRps onmax.
Ip=-180 mA
Input capacitance Ciss - 70 105 pF Vgs=0V
- Vps=-25V
Output capacitance Coss - 20 30 f=1 MHz
Reverse transfer Ciss - 8 12
capacitance
Turn-on time t,q taon) ) 8 12 ns &gg - ':138 ¥
(ton = ld(on) + 1) t - 30 45 Ip=-250 mA
Rgs=50Q
Turn-off time to tyoth - 15 20 6s
(tott = tagofr) + &) L - 30 40
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BSP 92

Electrical Characteristics (continued)
at T;=25 °C, unless otherwise specified.

Parameter Symbol| Value Unit | Condition
min. | typ. | max.

Reverse diode

Continuous reverse drain Ipr - - -180 [mA | Tao=25°C

current

Pulsed reverse drain lorM - - -720

current

Diode forward on-voitage Vsp - -0.9 -12 |V Ie=-360 mA

Vgs=0
Siemens Aktiengesellschaft 137




BSP 92

0.8

0.6

04

0.2

0
0 20 40 60 80 100 120 140°C160

Permissible power dissipation P, = f(T,)
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Permissible operating area Ip = f(Vps)
parameter: D=0.01, Tc =25 °C
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Typ. output characteristics Ip = f(Vpg)
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Typ. transfer characteristic Ip = f(Vgs)
parameter: Vps =-25V, {, =80 ps, ;=25 °C
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BSP 92

Typ. drain-source on-state resistance

Rpsion) = f(Ip)
parameter: Vgg, Tj=25°C
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Typ. transconductance g;; = f(Ip)
parameter: Vpg =-25V, {, =80 ps, Tj=25°C
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Drain-source on-state resistance
RDS(on) = f(TJ)
parameter: Vgs =-10 V, In = -0.18 A, (spread)
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Gate threshold voltage Vasn) = f(Tj)

parameter: Vgg = Vps, Ip = -1 mA
(spread)
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BSP 92

Continuous drain current Ip = f(T,) Drain-source breakdown voltage
Visripss (T) =b X Vigr)pss (25 °C)
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Typ. capacitance C = f(Vps) Forward characteristics of reverse diode
parameter: Vgg =0, f=1 MHz Ig = f(Vsp)
parameter: t, = 80 us, T, (spread)
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SIPMOS Small-Signal Transistor

BSP 125

Preliminary Data

® VDS =600 V, Ip=110 mA, RDS(on) =45 ()

® N channel, enhancement mode
® Plastic package SOT-223, SMD version

Type Ordering code Marking
BSP 125 | Q62702-S654 BSP 125
N channel

D
G

S
Maximum Ratings
Parameter Symbol| Value Unit | Condition
Drain-source voltage Vbs 600 Vv -
Drain-gate voltage Vogr | 600 Y Rgs =20 kQ
Continuous drain current Io 110 mA | Ta=39°C
Pulsed drain current Ippus | 440 mA | Ta=25"°C
Gate-source voltage Vs +10 \ -
Gate-source peak voltage | Vgs +20 \Y aperiodic
Total power dissipation Phot 1.5 w Ta=25 °C
Operating and storage T
temperature range fstg -55...+150 °C -
DIN humidity category - E - DIN 40 040
IEC climatic category - 55/150/56 - DIN IEC 68-1
Thermal resistance
Chip - ambient” Rih ua <83.3 KW

" Transistor on epoxy pcb 40 mm x 40 mm x 1.5 mm with 6 cm2 copper area for drain connection
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BSP 125

Electrical Characteristics

at 7j=25 °C, unless otherwise specified.

Parameter Symbol| Value Unit | Condition
min. | typ. | max.

Static characteristics

Drain-source Vier)pss| 600 - - \) Vgs=0

breakdown voltage Ip=0.25 mA

Gate threshold voltage Vasin | 1.5 2 25 \") Vgs = Vps
Ib=1 mA

Zero gate voltage Ipss - 10 100 nA T;=25 °C

drain current - 8 50 |pA |T=125°C
Vos =600 V
Vs =0

Gate-source leakage Igss - 10 100 nA Vgs=20V

current Vpbs=0

Drain-source on-state Ros(on). | - 30 45 Q Vgs=10V

resistance Ib=110 mA

Dynamic characteristics ‘

Forward transconductance | gss 0.06 (0.15 |- S Vbs = 2%Ip*Rps onymax.
Ib=110 mA

Input capacitance Ciss - 110 170 pF Vgs=0 VV

- Vps =25

Output capacitance Coss - 10 15 f251 MHz

Reverse transfer Crss - 6 10

capacitance

Turn-on time t,, ta(on) - 5 8 ns gﬁg:?g 3

(ton = td(on) + 1) t - 10 15 Ip =210 mA
Rgs =50 Q

Turn-off time ty; Laofi) . 18 25 s

(toft = ta(ofr) + t) t - 20 25

Reverse diode

Continuous reverse drain Ipr - - 110 mA | Ta=25°C

current

Pulsed reverse drain Iprm - - 440

current

Diode forward on-voltage Vsp - 1 1.4 \" =220 mA, Vgs=0
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BSP 125

Permissible power dissipation Py = f(T)
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Typ. output characteristics Ip = f(Vps)
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Typ. transfer characteristic Ip = f(Vgs)
parameter: Vps =25V, {, =80 us, Tj=25°C
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BSP 125

Typ. drain-source on-state resistance

Ros(on) = f(Ip)
parameter: Vgg, Tj =25 °C
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Typ. transconductance g;; = f(Ip)
parameter: Vps =25V, t, =80 ps, T; = 25 °C
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DSlon)

VGS(?h)

Drain-source on-state resistance
Rps(on) = f(Tj)

parameter: Vgs =10V, Ip =0.11 A, (spread)
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Gate threshold voltage Vggn) = (T)
parameter: Vgs = Vps, Ip =1 mA
(spread)
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BSP 125

Continuous drain current Ip = f(T,)

012 BSP125 9
A
I
010 \
009 AN
008 \\
007 \\
006
005 \\
004
003 \
002
001
0
0 20 40 60 80 100 120 °C 160
—1
Typ. capacitance C = f(Vpg)
parameter: Vg =0, f=1 MHz
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Drain-source breakdown voltage
Vieross (7)) = b X V(grypss (25 °C)
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Forward characteristics of reverse diode
Ig = f(Vsp)
parameter: t, = 80 ps, T; (spread)




SIPMOS Small-Signal Transistor

BSP 135

Preliminary Data

® Vps =600 V, Ip =100 mA, Rps(on) =60 Q

® N channel, depletion mode )
® Plastic package SOT-223, SMD version

Type Ordering code Marking
BSP 135 | Q62702-S655 | BSP 135
N channel

D
G

S
Maximum Ratings
Parameter Symbol| Vaiue Unit | Condition
Drain-source voltage Vbs 600 Vv -
Drain-gate voltage VbGR 600 \ Rgs =20 kQ
Continuous drain current Io 100 mA | Ta=27°C
Pulsed drain current Ippus | 300 mA | Ta=25°C
Gate-source voltage VGs +10 Y -
Gate-source peak voltage | Vgs +20 Y aperiodic
Total power dissipation Phot 1.5 w Ta=25 °C
Operating and storage Ti
temperature range fstg -55...+150 °C -
DiN humidity category - E - DiN 40 040
IEC climatic category - 55/150/56 - DIN IEC 68-1
Thermal resistance
Chip - ambient" Rihya | <833 KW

" Transistor on epoxy pcb 40 mm x 40 mm x1.5 mm with 6 cm?2 copper area for drain connection
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BSP 135

Electrical Characteristics

at ;=25 °C, unless otherwise specified.

Parameter Symbol| Value Unit | Condition
min. l typ. max.
Static characteristics
Drain-source Visrjpsv| 600 - - \") Vgs=-3V
breakdown voltage Ip=0.25 mA
Gate threshold voltage Vasih) | -1.8 -12 (07 |V Vps=3V
Ip= 1 mA
Zero gate voltage lpsv - - 100 nA T;i=25°C
drain current - - 200 |[pA 7J =125 °C
Vps =600 V
Vgs=-3V
Gate-source leakage Igss - 10 100 nA Vgs=20V
current Vps=0
Drain-source on-state Roson) | - 45 60 Q Vgs=0V
resistance Ib=10 mA
Dynamic characteristics
Forward transconductance | gis 0.01 0.04 |- S Vps = 2XIpXRpson)max.
Ib=10 mA
Input capacitance Ciss - 110 - pF Vgs=-3V
. Vps=25V
Output capacitance Coss - 20 - f=1 MHz
Reverse transfer Ciss - 5 -
capacitance
Turn-on time to, faom | - 10 _ ns 3@3 - ?:? \\/I +5V
(ton =taon) +t) t - 10 - b =200 mA
N - Rgs =50 Q
Turn-off time tos taoft) 15
(toft = ta(orr) + t5) & - 25 -
Reverse diode
Continuous reverse drain IbR - - 100 mA | Ta=25°C
current
Pulsed reverse drain IprRm - - 300
current
Diode forward on-voltage Vsp - 0.9 1.3 \' lF=200 mA
Vgs=0
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SIPMOS Small-Signal Transistor

BSP 149

Preliminary Data

® Vps =200V, Ip =440 mA, Rps(on) = 3.5 Q

e N channel, depletion mode
@ Plastic package SOT-223, SMD version

Type Ordering code Marking
BSP 149 | Q67000-S071 BSP 149
N channel

D
G

S
Maximum Ratings
Parameter Symbol| Vailue Unit | Condition
Drain-source voltage Vbs 200 \ -
Drain-gate voltage VbGR 200 \) Rgs =20 kQ
Continuous drain current Ip 440 mA | Ta=28°C
Pulsed drain current Ippus | 1320 mA | Ta=25°C
Gate-source voltage Vas +10 \ -
Gate-source peak voitage | Vgs +20 v aperiodic
Total power dissipation Piot 1.5 w Ta=25°C
Operating and storage T
temperature range fstg -55...+150 °C -
DIN humidity category - E - DiIN 40 040
IEC climatic category - 55/150/56 - DIN IEC 68-1
Thermal resistance
Chip - ambient" Rih 4 <83.3 KW

" Transistor on epoxy pcb 40 mm x 40 mm x 1.5 mm with 6 cm 2 copper area for drain connection
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BSP 149

Electrical Characteristics

at Tj=25 °C, unless otherwise specified.

Parameter Symbol| Value Unit | Condition
min. | typ. max.
Static characteristics
Drain-source V(srjpsv| 200 - - \ Vgs=-3V
breakdown voltage Ip=0.25 mA
Gate threshold voltage Vasihy | -1.8 - -0.7 \ Vps=3V
Ib=1mA
Zero gate voltage Ipsv - - 0.2 BA T;=25°C
drain current - - 200 7J =125 °C
Vps =200 V
Vgs=-3V
Gate-source leakage Igss - 10 100 nA Vgs=20V
current Vps=0
Drain-source on-state Roson) | - 3 3.5 Q Vgs=0
resistance Ip =30 mA
Dynamic characteristics
Forward transconductance | gs 0.4 1 - S Vs 2 2XIpXAps on)max.
Ip =440 mA
Input capacitance Ciss - 400 - pF &GS =0V
- ’ =25V
Output capacitance Coss - 50 - f:D % MHz
Reverse transfer Ciss - 15 -
capacitance
Turn-on time ton faon | - 5 |- ns 522 - ?02\\// +5V
(ton= tacon) *tr) t - 10 - Ip =290 mA
R _ Rgs=509Q
Turn-off time tog taoff) 100
(oft = ta(ofr) + t) t - 40 -
Reverse diode
Continuous reverse diode | Ipr - - 440 mA Ta=25 °C
current
Pulsed reverse diode IpRM - - 1320
current
Diode forward on-voltage Vsp - 0.9 1.2 \ Ir =880 mA
Vgs =0
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SIPMOS Small-Signal Transistor

BSP 295

Preliminary Data

® Vps =50V, I, =1.7 A, Rpgion) = 0.3 Q
@ N channel, enhancement mode
e Plastic package SOT-223, SMD version

Type Ordering code

Marking

BSP 295 | Q67000-S066

BSP 295

N channel

Maximum Ratings

Parameter Symbol Value Unit Condition
Drain-source voltage Vbs 50 \' -
Drain-gate voltage Vber 50 Vv Rgs = 20 kQ
Continuous drain current Ip 17 A T,=25°C
Pulsed drain current Ippuis 6.8 A T,=25°C
Gate-source voltage Vas +10 \ -
Gate-source peak voltage Vas +20 v aperiodic
Total power dissipation Py 15 w T,=25°C
Operating and storage T;

temperature range Tstg -55..+150 °C

DIN humidity category E DIN 40040
IEC climatic category 55/150/56 DIN IEC 68-1
Thermal resistance

Chip - ambient" Rinia <833 K/W

1) Transistor on epoxy pcb 40 mm x 40 mm x 1.5 mm with 6 cm?2 copper area for drain connection
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SIPMOS Small-Signal Transistor BSP 295
Electrical characteristics
at T; = 25 °C, unless otherwise specified.
Parameter Symbol | Value Unit | Condition
min.Ltyp. Tmax.
Static characteristics
Drain-source Vigripss | 50 - - Y Ves=0
breakdown voltage Ib =0.25 mA
Gate threshold voltage Vasn) 0.8 1.2 2 \ Vs = Vbs
b=1mA
Zero gate voltage Ioss - 0.1 1 pA T,=25°C
drain current - 8 50 T;=125°C
VGS =0
VDS =50V
Gate-source leakage lass - 10 100 | nA Ves =20V, Vpg=0
current
Drain-source on-state Ros(on) - 0.4 0.5 Q Ib=17A,Vgs=4.5V
resistance - 0.2 0.3 Ib=17A,V5s=10V
Dynamic characteristics
Forward transconductance Ois 0.5 1.4 - S Vbs = 2*/p*Rps (on)ma.
Ih=17A
Input capacitance Ciss - 370 | 550 | pF Ves=0
- _ Vps=25V
Output capacitance Coss 110 | 170 Fe 1 MHz
Reverse transfer Ciss - 40 60
capacitance
Turn-on time t,, ty(on) - 8 12 | ns Vec =30V
(ton = taom + 1) - Ves =10V
on d(on) tr 15 25 ID —0.29 A
Turn-off time ty Laorn - 100 | 150 Rgs =50 Q
- (ot = taor + 1) t - 75 110
Reverse diode
Continuous reverse drain Is - 1.7 - A Tc=25°C
current
Pulsed reverse drain Ism - 6.8 -
current
Diode forward on-voltage Vso - 1 1.5 \Y T7=25°C, Vgg=0
k=34A
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BSP 295

Permissible power dissipation Py, = f(Tp) Typ. output characteristics Ip = f(Vpg)
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Permissible operating area Ip, = f(Vpsg) Typ. transfer characteristic Ip = f(Vgg)
parameter: D=0.01, Tc =25 °C parameter: Vps =25V, t, =80 ps, Tj=25°C
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BSP 295

Typ. drain-source on-state resistance Drain-source on-state resistance
Ros(on) = f(Ip) Roson) = f(T})
parameter: Vgg, Tj=25°C parameter: Vgs =10V, Ip = 1.7 A, (spread)
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Typ. transconductance g;; = 7 (Ip) Gate threshold voltage Vggin) = f(T))
parameter: Vpg =25V, t, =80 ps, Tj=25°C parameter: Vgs = Vps, Ip =1 mA
(spread)
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BSP 295

Continuous drain current I = f(T,) Drain-source breakdown voltage
Visripss (Tj) = b X Vigrpss (25 °C)
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Typ. capacitance C = f(Vpg) Forward characteristics of reverse diode
parameter: Vgs =0, f=1 MHz Ir = f(Vsp)
parameter: t, = 80 us, T; (spread)
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SIPMOS Small-Signal Transistor BSP 296

Preliminary Data

® Vs =100V, I =1 A, Rpg(on) = 0.8 Q
o N channel, enhancement mode
e Plastic package SOT-223, SMD version

Type Ordering code | Marking
BSP 296 | Q67000-S067 BSP 296

N channel

Maximum Ratings

Parameter Symbol Value Unit Condition
Drain-source voltage Vbs 100 \Y -

Drain-gate voltage Vbar 100 \Y Rgs =20 kQ
Continuous drain current I 1 A Ta=25°C
Pulsed drain current Iopuis 4 A Tha=25°C
Gate-source voltage Ves +10 \" -
Gate-source peak voltage Vgs + 20 \' aperiodic
Total power dissipation Piot 1.5 w T,=25°C
Operating and storage T;

temperature range Tag -55..+150 °C

DIN humidity category E DIN 40040
IEC climatic category 55/150/56 DIN IEC 68-1
Thermal resistance

Chip - ambient" Rina =833 K/W

1) Transistor on epoxy pcb 40 mm x 40 mm x 1.5 mm with 6 cm?2 copper area for drain connection
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BSP 296

Electrical characteristics

at T; = 25 °C, unless otherwise specified.

Parameter Symbol | Value Unit | Condition
min. ‘ typ. ‘ max
Static characteristics
Drain-source Vgrppss | 100 | - - \Y Ves=0
breakdown voltage Iy =0.25 mA
Gate threshold voltage Vasith) 0.8 1.2 2 \ Vs = Vps
Ih=1mA
Zero gate voltage Ibss - 0.1 1 pA T,=25°C
drain current - 8 50 T,=125°C
Ves=0
Vps =100V
Gate-source leakage Igss - 10 100 | nA Ves =20V, Vps=0
current
Drain-source on-state Rbson) - 095 | 14 Q Ves=45V, pb=1A
resistance - 0.55 | 0.8 Ves=10V, pb=1A
Dynamic characteristics
Forward transconductance | g 0.5 1.1 - S Vbs = 2*/5*Rosonymax.
b=1A
Input capacitance Ciss - 400 | 600 | pF Ves=0
- Vos =25V
Output capacitance Coss - 65 110 ff’__s1 MHz
Reverse transfer Cres - 20 30
capacitance
Turn-on time t,, ta(on) - 8 12 ns Vee=30V
— Ves=10V
(ton = td(on) + tr) t, - 15 25 IDGi 0.29 A
Turn-off time t,; taoft) - 100 | 150 Res =50 Q
(torr = taom + 1) & - 75 110
Reverse diode
Continuous reverse drain Is - 1 - A Tc=25°C
current
Pulsed reverse drain Ism - 4 -
current
Diode forward on-voltage Vsp - 0.9 1.3 \ T7=25°C, Vgs =0
k=2A
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BSP 296

Permissible power dissipation Py, = f(Ta)

Typ. output characteristics Ip = f(Vpg)
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Permissible operating area Ip = f(Vpg) Typ. transfer characteristic Ip = f(Vgg)
parameter: D = 0.01, Tc =25 °C parameter: Vpg =25V, t, =80 ps, T; =25 °C
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BSP 296

Typ. drain-source on-state resistance Drain-source on-state resistance
Rps(on) = f(Ip) Rps(on) = f(Tj)
parameter: Vgs, 7;=25°C parameter: Vgs =10V, Ip = 1.0 A, (spread)
26 BSP 296 5 18 BSP 296 6
Q 175V V=3V T35V [ 4V 9
2.2 / | /
RDS( n) RDS(Un)‘][, /‘
20 . 4
1.8 /
1.2
1.6 / /
// 1.0 / //
14— / : 98% ,f V
12 - L5V o8 Rd4RD4
1 |~ / : L | e
10 = "5V ey d
T ——d———// |t 0.6 P y L
08 M e - LA
0.6 —g 0.4 ]
04 5.5V 6V]8V 9V 10V
0.2 0.2
0 0
0 04 08 1.2 1.6 20A 24 -80-60-40-20 0 20 40 60 80 100120 °C 160
— - ID —_— - TJ
Typ. transconductance g = f(Ip) Gate threshold voltage Vggin) = (T))
parameter: Vpg =25V, t, =80 ps, Tj= 25 °C parameter: Vgg = Vps, Ip =1 mA
(spread)
18 BSP 296 7 5 BSP 296 8
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T 2%
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0 0
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Siemens Aktiengesellschaft 158



BSP 296
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BSP 296

Continuous drain current Ip = f(Tp)

AN

.

\

0
0

|

Typ. capacitance C = f(Vpg)

parameter: Vgs =0, f=1 MHz
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Drain-source breakdown voltage
Vigrypss (Tj) = b X Vigrjpss (25 °C)
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Forward characteristics of reverse diode

Iz =1f(Vsp)
parameter: t, = 80 ps, T, (spread)
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SIPMOS Small-Signal Transistor

BSP 297

Preliminary Data

® Vps =200V, I, =0.6 A, Rpgion) =2 Q
e N channel, enhancement mode
@ Plastic package SOT-223, SMD version

Type Ordering code | Marking
BSP 297 | Q67000-S068 BSP 297
N channel

D
G

S
Maximum Ratings
Parameter Symbol Value Unit Condition
Drain-source voltage Vbs 200 \Y -
Drain-gate voltage Voar 200 \ Rgs =20 kQ
Continuous drain current Ip 0.6 A Tha=25°C
Pulsed drain current Ippuis 2.4 A Th,=25°C
Gate-source voltage Vs +10 \ -
Gate-source peak voltage Vgs +20 \% aperiodic
Total power dissipation Piot 1.5 w TAa=25°C
Operating and storage T;
temperature range Tetg -55..+150 °C
DIN humidity category E DIN 40040
IEC climatic category 55/150/56 DIN IEC 68-1
Thermal resistance
Chip - ambient” Rinua =833 K/W

') Transistor on epoxy pcb 40 mm x 40 mm x 1.5 mm with 6 cm?2 copper area for drain connection

Siemens Aktiengesellschaft
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BSP 297

Electrical characteristics
at T;= 25 °C, unless otherwise specified.

Parameter Symbol | Value Unit | Condition

min. I typ. ‘ max.

Static characteristics

Drain-source Vigripss | 200 | - - \% Ves =0
breakdown voltage I =0.25 mA
Gate threshold voltage Vasith) 0.8 1.2 2 \Y Vas = Vs
' Ib=1mA

Zero gate voltage Ibss - 0.1 1 pA T;=25°C
drain current - 8 50 T,=125°C

Ves=0

Vps =200 V
Gate-source leakage lass - 10 100 | nA Ves =20V, Vpg=0
current
Drain-source on-state Ros(on) - 2.0 3.3 Q Ves=4.5V,[p,=0.6 A
resistance - 1.6 2 Ves=10V,[p=0.6 A

Dynamic characteristics

Forward transconductance | g 0.5 0.9 - S Vbs = 2*/5*Rpsonymax.
b=06A
Input capacitance Ciss - 420 | 630 | pF Ves =0
: _ Vps =25V
Output capacitance Coss 40 60 fo 1 MHz
Reverse transfer Crss - 10 15
capacitance
Turn-on time t,, ta(on) - 8 12 ns Voe =30V
(ton = tyom + 1) _ Ves=10V
on = ld(on) t, 15 25 I = 0.29 A
Turn-off time tq tacom - 100 | 150 Rgs =50 Q
(torr = taom + 1) t; - 75 110

Reverse diode

Continuous reverse drain Is - 0.6 - A Tc=25°C

current

Pulsed reverse drain Ism - 24 -

current

Diode forward on-voltage Vso - 0.85 | 1.1 \" T7=25°C, Vs =0
k=12A
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BSP 297

Permissible power dissipation P, = f(Tp)

BSP 297 1

[T
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Permissible operating area I = f(Vpg)
parameter: D=0.01, Tc =25°C
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Typ. output characteristics Ip = (V)

BSP 297 2
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Typ. transfer characteristic Ip = f(Vgg)
parameter: Vps =25V, t, = 80 ps, Tj=25°C
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BSP 297

Typ. drain-source on-state resistance DPrain-source on-state resistance
Ros(on) = f(Ip) Ros(on = (T}
parameter: Vgs, Tj=25°C parameter: Vgs =10V, Ip = 0.6 A, (spread)
5 85P297 5 0 BSP 297 6
6 11 \ > j
Q Ves=2.5V 3V Q
|
Roston) 55 R /
Dslon) 4.0
5.0 /
35
4.5 ) // //
"0 A 35V 30 98% //
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3.0 — //[ 20 /
— LV ki t
. B Y 20 A
S O pd
20 -‘\—__\\ L1\ 15 A
: ~
- > v T T Y\ -1 \ 1
15 10V 9V 8V |6V 55V[5V 45V 10 ]
10 T [
05
05 1T -
NEREE 11 0
0 02 04 06 08 10 12A1k -80-60-40-20 0 20 40 60 80 100 120 °C 160
— - —T
Typ. transconductance g;s = f (Ip) Gate threshold voltage Vgsin) = f(T)
parameter: Vps =25V, t, = 80 ps, Tj=25°C parameter: Vgs = Vps, Ip =1 mA
: (spread)
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S v
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09 y, 3
0.8 /
0.7 51 N
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02 r i N
0 0
0 0L 08 12 16 20 A 24 -60-40-20 0 20 40 60 80 100 120 °C 160

Iy — T

J
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BSP 297

Continuous drain current I, = f(T,) Drain-source breakdown voltage
Vigripss (T) = b X V(grpss (25 °C)

065 — BSP 297 9 120 BSP 297 10
A A
116
055 ™
AN by
0.50 A 1 P
. V-
0.45 : /]
10 7
0.40 N 1.08 /
035 \\ 1.06 /|
0.30 1.04 L /r ‘
0.25 —— } \ 1.02 L ; - }
0.20 | 1.00 it
015 0.98 7
i 0.96 // —
010 - 0.94 1 -
0.05 1 \ 0.92
0 090
0 20 40 60 80 100 120 °C 160 -60-40 20 0 20 40 60 80 100120 °C 160
_— —= T
Typ. capacitance C = f(Vpg) Forward characteristics of reverse diode
parameter: Vgs =0, f=1 MHz Iz = f(Vgp)
parameter: t, = 80 s, Tj (spread)
3 BSP 297 " BSP 297 12
10 — — =| 10 e et
[ |
PF c 1 A
\ N [F
102 =\ r 10° / /, /
17 —
Il
= T 5 wira
\ Cossd i’“\ 25°C typ.
‘\ H==150°C typ.
: \\ ” / ‘
10 .3 10 HH =
rss- H J
- H 25°C(98%)
5 O ~150°C(98%)
10° ‘ 102 u
0 5 0 15 20 25 30 V40 0 1 2 vV 3
Vis — VY
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