


























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Total power dissipation Ptot = (( TA) 
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Short-circuit forward current 
transfer ratio h 21 e = f (I el 
VCE = 10V, f= 1 MHz 
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NPN Silicon Switching Transistor 

• High current gain: 0.1 to 100 mA 

• Low collector-emitter saturation voltage 

Type Marking Ordering code for 
versions in bulk 

5MBT 4124 SCZ upon request 

Maximum ratings 

Parameter Symbol 

Collector-emitter voltage VCEO 

Collector-base voltage VCBO 

Emitter-base voltage VEBO 

Collector current Ie 
Total power dissipation Ptot 

TA = 25°C 

Junction temperature 7j 
Storage temperature range Tstg 

Thermal resistance 

Junction-ambient RthJA 

Package mounted on 
alumina 
15 mm x 16.7 mm x 0.7 mm 

818 Siemens 

5MBT 4124 

Ordering code for Package 
versions on 8-mm tape 

upon request SOT 23 

Ratings Unit 

25 V 

30 V 

5 V 

200 mA 

330 mW 

150 °C 

-65 ... +150 °C 

:5 375 K/W 

, 
" 



5MBT 4124 

Electrical characteristics 
at TA = 25°C, unless otherwise specified 

DC characteristics min typ max Unit 

Collector-emitter breakdown voltage V(BRICEO 25 - - V 
Ie = 1 mA 

Collector-base breakdown voltage V(BRICBO 30 - - V 
Ie = 10 fJA 

Emitter-base breakdown voltage V(BRIEBO 5 - - V 
IE = 10 fJA 

Collector cutoff current IeBO - - 50 nA 
V CB = 20 V, IE = 0 

Emitter cutoff current lEBO - - 50 nA 
VEe = 3 V. Ie = 0 

DC current gain hFE 

Ie = 2 mA, VCE = 1 V 120 - 360 -
Ie = 50 mA, VCE = 1 V 60 - -
Collector-emitter saturation voltage1) VCEsat - - 0.3 V 
Ie = 50 mA; I B = 5 mA 

Base-emitter saturation voltage1) VBEsat - - 0.95 V 
Ie = 50 mA; I B = 5 rnA 

AC characteristics Symbol min typ max Unit 

Transition frequency fr 300 - - MHz 
Ic = 10 mA, VCE = 20 V, f= 100 MHz 

Output capacitance Cobo - - 4 pF 
V CB = 5 V, f = 1 MHz 

Input capacitance C ibo - - 8 pF 
V EB = 0.5 V, f = 1 MHz 

Small-signal current gain hIe 120 - 480 -
Ie = 1 rnA; V CE = 5 V, f = 1 kHz 

Noise figure NF - - 5 dB 
Ie = 0.1 rnA, VCE = 5 V, f= 10 Hz to 15 kHz 
Rs = 1 kG 

1) Pulse test: t:S 300 IJs, D :S 2 % 

Siemens 819 



Total power dissipation Plot = f( TA ) 
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PNP Silicon Switching Transistor 

• High current gain: 0.1 to 100 rnA 

• Low collector-emitter saturation voltage 

Type Marking Ordering code for 
versions in bulk 

5MBT 4126 SC3 upon request 

Maximum ratings 

Parameter Symbol 

Collector-emitter voltage VCEO 

Collector-base voltage VCBO 

Emitter-base voltage VEBO 

Collector current Ie 
Total power dissipation P'o' 
TA = 25°C 

Junction temperature Tj 

Storage temperature range Ts,g 

Thermal resistance 

Junction-ambient R'hJA 

Package mounted on 
alumina 
15 mm x 16.7 mm x 0.7 mm 

Siemens 

5MBT 4126 

Ordering code for Package 
versions on 8-mm tape 

upon request SOT 23 

Ratings Unit 

25 V 

25 V 

4 V 

200 rnA 

330 mW 

150 °C 

-65 ... +150 °C 

:::; 375 K/W 

821 



5MBT 4126 

Electrical characteristics 
at TA = 25°C, unless otherwise specified 

DC characteristics Symbol min typ max Unit 

Collector-emitter breakdown voltage V(BR)CEO 25 - - V 
Ie = 1 mA 

Collector-base breakdown voltage V(BR)CBO 25 - - V 
I c =10iJA 

Emitter-base breakdown voltage V(BR)EBO 4 - - V 
IE = 10 iJA 

Collector cutoff current I cBo - - 50 nA 
VCB = 20 V, h = 0 

Emitter cutoff current hBO - - 50 nA 
VEB = 3 V, Ie = 0 

DC current gain hFE 

Ie = 2 mA, VCE = 1 V 120 360 -
Ie = 50 mA, VCE = 1 V 60 -

Collector-emitter saturation voltage1) VCEsat - - 0.4 V 
Ic = 50 mA; IB = 5 mA 

Base-emitter saturation voltage1) VBEsat - - 0.95 V 
Ie = 50 mA; IB = 5 mA 

AC characteristics Symbol min typ max Unit 

Transition frequency fT 250 - - MHz 
Ie = 10 mA, VCE = 20 V, f= 100 MHz 

Output capacitance Cobo - - 4.5 pF 
VCB = 5 V, f = 1 MHz 

Input capacitance Cibo - - 10 pF 
VEB = 0.5 V, f= 1 MHz 

Small-signal current gain hIe 120 - 480 -
Ie = 1 mA; VCE = 5 V, f = 1 kHz 

Noise figure NF - - 4 dB 
Ic=0.1 mA, VcE =5 V. f=10 Hz to 15 kHz 
Rs = 1 kQ 

1) Pulse test: t';; 300 I-is, D';; 2 % 

822 Siemens 



Total power dissipation PIo' = f(TA ) 
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PNP Silicon Transistors 

• For AF input stages and driver applications 

• High current gain 

• Low collector-emitter saturation voltage 

• Low noise between 30 Hz and 15 kHz 

Type 

5MBT 5086 
5MBT 5087 

Marking 

S2P 
S20 

Maximum ratings 

Parameter 

Collector-emitter voltage 

Collector-base voltage 

Emitter-base voltage 

Collector current 

Total power dissipation 
TA = 25°C 

Junction temperature 

Storage temperature range 

Thermal resistance 

Junction-ambient 
Package mounted on 
alumina 

Ordering code for 
versions in bulk 

upon request 
upon request 

Symbol 

VCEO 

VCBO 

VEBO 

Ie 
Ptot 

T j 

T stg 

RthJA 

15 mm x 16.7 mm x 0.7 mm 

824 Siemens 

5MBT 5086 
5MBT 5087 

Ordering code for 
versions on a-mm tape 

upon request 
upon request 

Ratings 

50 

50 

3 

50 

330 

150 

-65 ... +150 

:5 375 

Package 

SOT 23 
SOT 23 

Unit 

V 

V 

V 

mA 

mW 

°C 

°C 

K/W 



Electrical characteristics 
at TA = 25 DC, unless otherwise specified 

DC characteristics Symbol 

Collector-emitter breakdown voltage VIBRICEO 

Ie = 1 mA 

Collector-base breakdown voltage VIBRICBO 

Ic = 100 IlA 

Emitter-base breakdown voltage VIBRIEBO 

IE = 10 IlA 

Collector cutoff current I CBO 

VCB = 10 V, h = 0 
VCB = 35 V, h = 0 
VCB = 35 V, h = 0, TA = 150 DC 

DC current gain hFE 

Ie = 1 00 1lA, VCE = 5 V 5MBT 5086 
5MBT 5087 

Ic = 1 mA, VCE = 5 V 5MBT 5086 
5MBT 5087 

Ie = 10 mA, VCE = 5 V 5MBT 5086 
5MBT 5087 

Collector-emitter saturation voltage1) VCEsat 
I C = 10 mA; I B = 1 mA 

Base-emitter saturation voltage.) VBEsat 

Ie = 10 mA; IB = 1 mA 

AC characteristics Symbol 

Transition frequency fT 
Ie = 0.5 mA, VCE = 5 V, f= 100 MHz 

Output capacitance Cabo 
VCB = 5 V, f = 1 MHz 

Small-signal current gain hfe 

Ic = 1 mA; VCE = 5 V, f= 1 kHz 5MBT 5086 
I C = 1 mA; VCE = 5 V, f = 1 kHz 5MBT 5087 

Noise figure NF 
Ie = 100 IlA, VCE = 5 V, f= 1 kHz, 
Rs = 3 kO 5MBT 5086 

5MBl' 5087 
Ic = 2 mA, VCE = 5 V, f = 10 Hz to 15 kHz, 
Rs = 10 kO 5MBT 5086 

5MBT 5087 
1) Pulse test: t $;300 j.Js, D $;2 % 

Siemens 

min typ 

50 -

50 -

3 -

- -
- -
- -

150 -
250 -
150 -
250 -
150 -
250 -
- -

- -

min typ 

40 -

- -

150 -
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- -
- -

- -
- -

5MBT 5086 
5MBT 5087 

max Unit 

- V 

- V 

- V 

10 nA 
50 nA 
20 IlA 

500 -
800 -
- -
- -
- -
- -
0.3 V 

0.85 V 

max Unit 

- MHz 

4 pF 

600 -
900 -

3 dB 
2 dB 

3 dB 
2 dB 

825 
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NPN Silicon Darlington Transistor 5MBT 6427 

• For general amplifier applications 

• High collector current 

• High current gain 

Type Marking Ordering code for Ordering code for Package 
versions in bulk versions on 8-mm tape 

5MBT 6427 S1V upon request upon request SOT 23 

Maximum ratings 

Parameter Symbol Ratings Unit 

Collector-emitter voltage VCEO 40 V 

Collector-base voltage VCBO 40 V 

Emitter-base voltage VEBO 12 V 

Collector current Ie 500 rnA 

Peak collector current ICM 800 rnA 

Total power dissipation Ptot 360 mW 
.TA = 25°C 
Junction temperature 7j 150 °C 
Storage temperature range Tst9 -65 ... +150 °C 

Thermal resistance 

Junction-ambient RthJA =::; 350 K/W 
Package mounted on 
alumina 
15 mm x 16.7 mm x 0.7 mm 

830 Siemens 



5MBT 6427 

Electrical characteristics 
at TA = 25°C, unless otherwise specified 

DC characteristics Symbol min typ max Unit 

Collector-emitter breakdown voltage V(BR)CEO 40 - - V 
1e=10mA 

Collector-base breakdown voltage V(BR)CBO . 40 - - V 
Ic = 100 I1A 

Emitter-base breakdown voltage V(BR)EBO 12 - - V 
IE = 10 I1A 

Collector cutoff current leBO 

VeB = 30 V, h = 0 - - 50 nA 
VeB = 30 V, h = 0, TA = 150°C - - 10 I1A 

Collector cutoff current ICED - - 1 I1A 
VCE = 30 V, IB = 0 

Emitter cutoff current hBO - - 50 nA 
V EB = 10 V. Ic = 0 

DC current gain hFE 

Ie = 1 0 mA, VeE = 5 V 10000 100000 -
Ic = 100 mA, VeE = 5 V 20000 200000 -
Ie = 500 mA, VeE = 5 V 14000 140000 

Collector-emitter saturation voltage1) VCEsat 
Ie = 50 mA; IB = 0.5 mA - - 1.2 .V 
Ie = 500 mA; IB = 0.5 mA - - 1.5 V 

Base-emitter saturation voltage1) VB Esat - - 2.0 V 
Ie = 500 mA; IB = 0.5 mA 

Base-emitter voltage VBE(on) - - 1.75 V 
I C = 50 mA; VeE = 5 V 

AC characteristics Symbol min typ max Unit 

Transition frequency fT 130 - - MHz 
Ic = 50 mA, VCE = 5V, f = 100 MHz 

Output capacitance Cobo - - 7 pF 
VeB = 10 V, f = 1 MHz 

Input capacitance Cibo - - 25 pF 
V EB =0.5V,f= 1 MHz 

Noise figure NF 
1e=1 mA, VcE =5 V, Rs=100 kQ - - 10 dB 
f = 1 kHz to 15kHz 

1) Pulse test: t'; 300 fls. D'; 2 % 

Siemens 831 



~Dt 

mW 
400 

Total power dissipation p.o. = f(TA ) 

, 
1300 , 

r 

1\ 

200 " 
100 

o 
o 50 

r\ 

, 
I'\. 

100 

-~ 
" 150 DC 

Pulse handling capability r'h = f(t) 
.K (standardized) 
W 
10° 

5 II 
M 

f',1 
1 I' 0,5 

0,2 
0,1 

5 0,05 
0,02 
0.01 
0,005 , 

D:O 1111 2 10-

5 

~ D:1 
T T 

3 '"' 'III III' 10-
10-6 10-5 10-4 10-3 10-2 10-1 10° 101 S 

-f 

832 

5MBT 6427 

COllector-base capacitance CeBo = f(VeBo) 
Emitter-base capacitance CEBO = f(VEBO) 

pF 
10 

CEBO 

ICcBo) 

1 

5 

MHz 
103 

" '" " ..... ..... ~BO 

11'-.... ....... r-
I"EB ....... 

5 10° 5 101 V 
~ VEBO (VCBO ) 

Transition frequency fT = f(Iel 
VeE = 5 V 

fr 5 

t 

Siemens 

2 

10 2 

5 

2 

1 

10 ° 10 

I 

, 
V 

I 

5 101 



5 

Base-emitter saturation voltage Ie = f( VB' ,,,) 
h" = 1000 

2 3 V 

VeE sat 

Collector cutoff current leBO = f(TA ) 

VeB = VeE max 

'" 

l .... max. 

f7 
Vtyp. 

50 100 
-7;. 

150 DC 

Siemens 

mA 
103 

5MBT 6427 

Collector-emitter saturation voltage 
Ie = f We",,) 
h" = 1 000 

Ie 5 
'/ 

t 

r 

1/11 

I /7 
5 

I 

IL. 
125°C 

t---2~oC 
1= -55°C 

5 

100 

5 

5 

5 

103 

o 0,2 0,4 0,6 0,8 1,0 1,2 V 

--VcE sat 

DC current gain h" = f(lel 
VeE = 5 V 

i 
1~OC III 

.... 25°C 

~ -55°C 
I 

V 

I..-

i 
I 
I 
I 

! 

! 

i 

II ., 

10-1 5 100 5 101 5 102 5 103 mA 

-Ie 

833 



NPN Silicon Transistors 

• For AF input stages and driver applications 

• High current gain 
• Low collector-emitter saturation voltage 

Type Marking Ordering code for 
versions in bulk 

5MBT 6428 S1 K upon request 
5MBT 6429 S1 L upon request 

Maximum ratings 

Parameter Symbol 

Collector-emitter voltage VCEO 

Collector-base voltage VCBO 

Emitter-b~se voltage VEBO 

Collector current Ic 
Total power dissipation Ptot 

TA = 25°C 
Junction temperature 7j 
Storage temperature range Tstg 

Thermal resistance 

Junction-ambient RthJA 

Package mounted on 
alumina 
15 mm x 16.7 mm x 0.7 mm 

834 Siemens 

5MBT6428 
5MBT 6429 

Ordering code for Package 
versions on 8-mm tape 

upon request SOT 23 
upon request SOT 23 

5MBT 6428 5MBT6429 Unit 

50 45 V 

60 55 V 

6 V 

200 mA 

330 mW 

150 °C 

-65 ... +150 °C 

:s; 375 K/W 



Electrical characteristics 
at TA = 25°C, unless otherwise specified 

DC characteristics Symbol 

Collector-emitter breakdown voltage VIBRICED 

le = 1 mA 5MBT 6428 
5MBT 6429 

Collector-base breakdown voltage VIBRICBO 

le = 10 fJA 5MBT 6428 
5MBT 6429 

Emitter-base breakdown voltage VIBRIEBO 

IE = 1 fJA 

Collector cutoff current leBO 
VCB = 30 V, IE = 0 
VCB = 30 V, h = 0, TA = 150 °C 

Collector cutoff current leED 

VcE =30V,IB=0 

Emitter cutoff current lEBo 
VEB = 5 V, Ic = 0 

DC current gain hFE 

le = 10 fJA, VCE = 5 V 5MBT 6428 
5MBT 6429 

I C = 100 fJA, VCE = 5 V 5MBT 6428 
5MBT 6429 

le = 1 mA, VCE = 5 V 5MBT 6428 
5MBT 6429 

le = 1 0 mA, VCE = 5 V 5MBT 6428 
5MBT 6429 

Collector-emitter saturation voltage1} VCEs,t 

le = 10 mA; IB = 0.5 mA 
I C = 1 00 mA; I B = 5 mA 

Base-emitter voltage VBElonl 

I C = 1 rnA; VCE = 5 V 

AC characteristics Symbol 

Transition frequency fT 
le = 5 rnA, VCE = 5 V. f = 100 MHz 

Output capacitance Cobo 

VCB = 10 V, f = 1 MHz 

Input capacitance Cibo 

VEB = 0.5 V, f= 1 MHz 

I) Pulse test: t:5 300 fjs, D:5 2 % 

Siemens 

min typ 

50 -
45 -

60 -
55 -

6 -

- -
- -

- -

- -

250 
500 
250 
500 
250 
500 
250 
500 

- -
- -

0.56 -

min typ 

100 -

- -

- -

5MBT 6428 
5MBT 6429 

max Unit 

- V 
- V 

- V 
- V 

- V 

10 nA 
10 ~A 

100 nA 

10 nA 

-
-

650 -
1250 -

-
-
-
-

0.2 V 
0.6 V 

0.66 V 

max Unit 

700 MHz 

3 pF 

15 pF 

835 
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Collector-base capacitance CeBo = f(VeBo) 
Emitter-base capacitance CEBO = f(VEBO) 

PF 
12 

8 

6 

4 

2 

5 

" ...... " ""- /CCBO 

"-
""" 1'0 .... 

"'-,/ 
C EBO 

1' .... 

5 10 0 5 10' V 
- VCBO (VEBO) 

Transition frequency fT = f(lel 
VeE = 5 V 

/V' 

~r-

5 10' 
-I( 



Ie 

) 

10-

lO­

S 

, 

, 

2 

Base-emitter saturation voltage 
Ie= fW"",) 
h" = 40 

>->-
100·( IT 77 

>- 25.~8J I II - 50 .(1 

o 0,2 0,4 0,6 0,8 1,0 1,2 V 

VeE sat 

Collector current Ie = f(VB,) 

VeE = 1 V 

7 

J II 
100·C I 2S·C 

I 
0,5 

7 

-so·c 

1,0 V 

Siemens 

mA 
102 

5MBT 6428 
5MBT 6429 

Collector-emitter saturation voltage 
[e = fWeE "tl 
h" = 40 

Ie 5 

t 

5 

10-

5 

5 

10° 

II -SO·C 

II V V 
2S·C 

I A l00·C 

, 
o 0,1 0,2 0,3 0,4 

-VcEsat 

DC current gain h" = f(Iel 
VeE = 1 V 

1= 
f-l00 .( f- a 1= 

~ I--50·( 

0,5 V 

10-2 5 10-' 5 10° 5 10' 5 102 mA 

-Ie 

837 



10' 
5 

838 

, 

Collector cutoff current leBO = f( TA ) 

ma~I' 1/ 

1.1 

typo 

/ 
50 100 150 0 ( 

-7A 

Siemens 

5MBT 6428 
5MBT 6429 



NPN Silicon AF Transistors 

• High break down voltage 
• Low collector-emitter saturation voltage 
• Complementary types: 5MBTA 55, 5MBTA 56 (PNP) 

Type 

5MBTA05 
5MBTA06 

Marking 

S1H 
S1G 

Maximum ratings 
Parameter 

Collector-emitter voltage 
Collector-base voltage 
Emitter-base voltage 
Collector current 
Peak collector current 
Base current 
Peak base current 
Total power dissipation 
TA = 25°C 
Junction temperature 
Storage temperature 

Thermal resistance 
junction - ambient 
package mounted 
on alumina 
15 mm x 16.7 mm x 0.7 mm 

Ordering code 
for versions In bulk 

Q68000-A6402 
Q68000-A6403 

Symbol 

VCEO 
VCBO 
VEBO 
Ic 
ICM 
IB 
IBM 
Ptot 

Tj 

Tstg 

RthJA 

Ordering code for 
versions on 8 mm-tape 

Q68000-A3430 
Q68000-A3428 

5MBTA05 5MBTA06 

60 80 
60 80 

4 
500 

1 
100 
200 
330 

150 
-65 .. ·+150 

:5 375 

Siemens 

5MBTA 05 
5MBTA06 

Package 

SOT 23 
SOT 23 

Unit 

V 
V 
V 
mA 
A 
mA 
mA 
mW 

°C 
°C 

K/W 

839 



Electrical characteristics 
at TA = 25°C, unless otherwise specified 

DC characteristics Symbol 

Collector-emitter breakdown voltage V(BR) CEO 

Ic = 1 rnA 5MBTA05 
5MBTA06 

Collector-base breakdown voltage V(BR)CBO 

Ic = 100 IJ.A 5MBTA05 
5MBTA06 

Emitter-base breakdown voltage V(BR)EBO 

IE = 10 IJ.A 

Collector cutoff current ICBo 

VCB = 60V 5MBTA05 
VCB = 80V 5MBTA06 
VCB = 60 V, TA = 150°C 5MBTA05 
VCB = 80 V, TA = 150°C 5MBTA06 

Collector cutoff current ICEO 

VCE = 60V 

DC current gain') hFE 

Ic = 10 rnA, VCE = 1 V 
Ic = 100 rnA, VCE = 1 V 

Collector-emitter saturation voltage ') VCEsat 

Ic = 100 rnA, IB = 10 rnA 

Base-emitter saturation voltage ') VBEsat 

Ic = 100 rnA, VCE = 1 V 

AC characteristics Symbol 

Transition frequency fT 
Ic = 20 rnA, VCE = 5 V, f= 20 MHz 

Output capacitance Cob 

VCB = 10V, f= 1 MHz 

840 Siemens 

min typ 

60 -
80 -

60 -
80 -
4 -

- -
- -
- -
- -
- -

50 -
50 -
- -

- -

min typ 

- 100 

- 12 

max 

-
-

-
-
-

100 
100 
20 
20 

100 

-
-
0,25 

1,2 

max 

-

-

5MBTA05 
5MBTA06 

Unit 

V 
V 

V 
V 

V 

nA 
nA 
IJ.A 
IJ.A 
nA 

-
-
V 

V 

Unit 

MHz 

pF 
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NPN Silicon Darlington Transistors 

• High DC current gain 
• High collector current 
• Collector-emitter saturation voltage 

Type 

5MBTA 13 
5MBTA 14 

Marking 

S1M 
S1N 

Maximum ratings 
Parameter 

Collector-emitter voltage 
Collector-base voltage 
Emitter-base voltage 
Collector current 
Peak collector current 
Base current 
Peak base current 
Total power dissipation 
TA = 25 DC 
Junction temperature 
Storage temperature range 

Thermal resistance 
junction - ambient 
package mounted 
on alumina 
15 mm x 16.7 mm x 0.7 mm 

Ordering code 
for versions in bulk 

Q68000--A4331 
Q68000--A4332 

Symbol Ratings 

VCEO 30 
VCBO 30 
VEBO 10 
Ic 300 
ICM 500 
IB 100 
IBM 200 
Ptot 330 

Ti 150 
Tstg -65···+150 

RthJA ::; 375 

Siemens 

Ordering code for 
versions on 8 mm-tape 

Q68000--A6475 
Q68000--A6476 

Unit 

V 
V 
V 
mA 
mA 
mA 
mA 
mW 

DC 
DC 

K/W 

5MBTA 13 
5MBTA 14 

Package 

SOT 23 
SOT 23 

843 



Electrical characteristics 
at TA = 25 cC, unless otherwise specified 

DC characteristics Symbol 

Collector-emitter breakdown voltage V(BR) CEO 

Ie = 10 flA 

Collector-base breakdown voltage V(BR) CBO 

Ic=10flA 

Emitter-base breakdown voltage V(BR) EBO 

Ie = 10 flA 

Collector cutoff current ICBO 
VCB = 30V 

Emitter cutoff current leBO 

VEB = 10V 

DC current gain hFE 

Ic = 10 mA, VCE = 5V') 
5MBTA 13 
5MBTA 14 

Ic = 100 mA, VCE = 5 V') 
5MBTA 13 
5MBTA 14 

Collector-emitter saturation voltage') VCEsat 

Ic = 100 mA, IB = 0,1 mA 

Base-emitter saturation voltage ') VBEsat 

Ic = 100 mA, IB = 0,1 mA 

AC characteristics Symbol 

Transition frequency fr 
Ic = 50 mA, VCE = 5 V, f= 20 MHz 

844 Siemens 

min typ 

30 -

30 -

10 -

- -

- -

5000 -
10000 -

10000 -
20000 -
- -

- -

min typ 

125 -

max 

-

-

-

100 

100 

-
-

-
-
1,5 

2 

max 

-

5MBTA 13 
5MBTA 14 

Unit 

V 

V 

V 

nA 

nA 

-
-

-
-
V 

V 

Unit 

MHz 
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NPN Silicon AF Transistor 

• High DC current gain 
• Low coliector-emitter saturation voltage 

Type Marking Ordering code 
for versions In bulk 

5MBTA20 S1C 068000-A4333 

Maximum ratings 
Parameter Symbol Ratings 

Coliector-emitter voltage VCEO 40 
Emitter-base voltage VEBO 4 
Coliector current Ic 100 
Peak coliector current ICM 200 
Peak base current IBM 200 
Total power dissipation Ptot 330 
TA = 25°C 
Junction temperature Tj 150 
Storage temperature range Tstg -65··· + 150 

Thermal resistance RthJA ::5 375 
junction - ambient 
package mounted 
on alumina 
15 mm x 16.7 mm x 0.7 mm 

Siemens 

Ordering code for 
versions on 8 mm-tape 

068000-A6477 

Unit 

V 
V 
mA 
mA 
mA 
mW 

°C 
°C 

K/W 

5MBTA20 

Package 

SOT 23 

847 



5MBTA20 

Electrical characteristics 
at TA = 25°C, unless otherwise specified 

DC characteristics Symbol min typ max Unit 

Collector-emitter breakdown voltage V(BR) CEO 40 - - V 
Ic = 1 mA 

Emitter-base breakdown voltage V(BR) EBO 4 - - V 
le = 100 ~A 

Collector cutoff current ICBo 
VCB=30V - - 100 nA 
VCB = 30 V, TA = 150°C - - 20 ~A 

Emitter cutoff current leBO - - 20 nA 
VEB = 4 V 

DC current gain hFE 40 - 400 -
Ic=5mA, VCE= 10V 

Collector-emitter saturation voltage') VCEsat - - 0,25 V 
I C = 10 mA, I B = 1 mA 

AC characteristics Symbol min typ max Unit 

Transition frequency fT 125 - - MHz 
Ic = 20 mA, VCE = 5 V, f= 100 MHz 

Output capacitance Cob - - 4 pF 
VCB = 10V, f= 1 MHz 

848 Siemens 
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5MBTA20 
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NPN Silicon Transistors for High Voltages 

• High breakdown voltage 
• Low collector-emitter saturation voltage 
• Complementary types: 5MBTA 92. 5MBTA 93 (PNP) 

Type Marking Ordering code 
for versions In bulk 

Ordering code for 
versions on 8 mm-tape 

5MBTA42 
5MBTA43 

SlO 068000-A4329 
S 1 E 068000-A4330 

Maximum ratings 
Parameter Symbol 

Collector-emitter voltage VCEO 

Collector-base voltage VCBO 

Emitter-base voltage VEBO 

Collector current Ic 
Base current IB 
Total power dissipation Ptot 
TA= 25°C 
Junction temperature Tj 
Storage temperature range Tstg 

Thermal resistance RthJA 

junction - ambient 
package mounted 
on alumina 
15 mm x 16.7 mm x 0.7 mm 

068000-A6478 
068000-A6482 

5MBTA42 5MBTA43 

300 200 
300 200 

6 
500 
100 
360 

150 
-65 .. ·+150 

:S; 350 

Siemens 

5MBTA42 
5MBTA43 

Package 

SOT 23 
SOT 23 

Unit 

V 
V 
V 
mA 
mA 
mW 

°C 
°C 

K/W 

851 



Electrical characteristics 
at TA = 25°C, unless otherwise specified 

DC characteristics Symbol 

Collector-emitter breakdown voltage VCBR) CEO 
Ic = 1 rnA 

5MBTA42 
5MBTA43 

Collector-base breakdown voltage VCBR)CBO 
Ic = 100 ~A 

5MBTA42 
5MBTA43 

Emitter-base breakdown voltage VCBR) EBO 

iE = 100 ~A 

Collector cutoff current ICBo 
VCB = 200 V 5MBTA42 
VCB = 160V 5MBTA43 
VCB = 200 V, TA = 150°C 5MBTA42 
VCB = 160 V, TA = 150°C 5MBTA43 

Emitter cutoff current iEBo 
VEB = 3 V 

DC current gain hFE 

Ic = 1 rnA, VCE = 10V 
Ic = 10 rnA, VCE = 10 V') 
Ic = 30 rnA, VCE = 10 V') 5MBTA42 

5MBTA43 

Collector-emitter saturation voltage ') VCEsat 
Ic = 20 rnA, IB = 2 rnA 

5MBTA42 
5MBTA43 

Base-emitter saturation voltage') VBEsat 
I c = 20 rnA, I B = 2 rnA 

AC characteristics Symbol 

Transition frequency fr 
Ic = 10 rnA, VCE = 20 V, f= 100 MHz 

Output capacitance Cob 
VCB =20V, f= 1 MHz 

5MBTA42 
5MBTA43 

') Pulse test: t ~ 300 ~s, D = 20/0. 

852 Siemens 

min typ 

300 -
200 -

300 -
200 -
6 -

- -
- -
- -
- -
- -

25 -
40 -
40 -
40 -

- -
- -
- -

min typ 

50 -

- -
- -

max 

-
-

-
-
-

100 
100 
20 
20 

100 

-
-
-
-

0,5 
0,4 

0,9 

max 

-

3 
4 

5MBTA42 
5MBTA43 

Unit 

V 
V 

V 
V 

V 

nA 
nA 
~A 
~A 

nA 

-
-
-
-

V 
V 

V 

Unit 

MHz 

pF 
pF 
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Collector cutoff current I ceo = '( TA) 
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PNP Silicon AF Transistors 

• High breakdown voltage 
• Low collector-emitter saturation voltage 
• Complementary types: 5MBTA 05, 5MBTA 06 (NPN) 

Type Marking Ordering code 
for versions In bulk 

5MBTA55 
5MBTA56 

S2H Q68000-A7420 
S2G Q68000-A7421 

Maximum ratings 
Parameter Symbol 

Collector-emitter voltage VCEO 
Collector-base voltage VCBO, 
Emitter-base voltage VEBO 
Collector current Ic 
Peak collector current ICM 
Base current IB 
Peak base current IBM 
Total power dissipation Ptot 
TA = 25°C 
Junction temperature Tj 
Storage temperature range Tstg 

Thermal resistance RthJA 
Junction - ambient 
package mounted 
on alumina 
15 mm x 16.7 mm x 0.7 mm 

Ordering code for 
versions on 8 mm-tape 

Q68000-A3386 
Q68000-A2882 

5MBTA55 5MBTA56 

60 80 
60 80 

4 
500 

1 
100 
200 
330 

150 
-65···+150 

:5 375 

Siemens 

5MBTA 55 
5MBTA 56 

Package 

SOT 23 
SOT 23 

Unit 

V 
V 
V 
mA 
A 
mA 
mA 
mW 

°C 
°C 

K/W 

855 



Electrical characteristics 
at TA = 25°C, unless otherwise specified 

DC characteristics Symbol 

Collector-emitter breakdown voltage V(eR) CEO 
Ic = 1 mA 

5MBTA55 
5MBTA56 

Collector-base breakdown voltage V(eR) ceo 
Ic = 100 itA 

5MBTA55 
5MBTA56 

Emitter-base breakdown voltage V(BR)EBO 
IE = 10 ItA 
Collector cutoff current ICBo 
Vce = 60V 5MBTA55 
Vce = 80V 5MBTA56 
VCB=60V, TA= 150°C 5MBTA55 
Vce = 80 V, TA = 150°C 5MBTA56 

Collector cutoff current ICEO 
VCE = 60V 

DC current gain') hFE 
Ic= 10 mA, VCE = 1 V 
Ic = 100 mA, VCE = 1 V 

Collector-emitter saturation voltage ') VCE(sat) 
Ic = 100 mA, IB = 10 mA 

Base-emitter saturation voltage ') VBE(sat) 
Ic = 100 mA, VCE = 1 V 

AC characteristics Symbol 

Transition frequency fT 
Ic = 20mA, VCE = 5V, f= 20 MHz 

Output capacitance Cob 
Vce = 10V, f= 1 MHz 

') Pulse test: t~ 300 its, D = 20/0. 

856 Siemens 

min typ 

60 -
80 -

60 -
80 -
4 -

- -
- -
- -
- -
- -

50 -
50 -
- -

- -

min typ 

- 100 

- 12 

max 

-
-

-
-
-
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20 
20 

100 

-
-
0,25 

1,2 

max 

-

-

5MBTA55 
5MBTA56 

Unit 

V 
V 

V 
V 

V 

nA 
nA 
itA 
ItA 
nA 

-
-
V 

V 

Unit 

MHz 

pF 
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Base-emitter saturation voltage VBE sat = '(l e) 
hFE = 10 

100°C 
f- 25 o~" f'll '= -S( °C 

I 

I 
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0.5 1.0 

----- VBE sat 

Collector cutoff current I cao = '( TA) 
VCB = VCEmax 

..... 

, / 
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Siemens 



PNP Silicon Darlington transistors 

• High collector current 
• High DC current gain 

Type 

5MBTA 63 
5MBTA 64 

Marking 

S2U 
S2V 

Maximum ratings 
Parameter 

Collector-emitter voltage 
Collector-base voltage 
Emitter-base voltage 
Collector current 
Peak collector current 
Base current 
Peak base current 
Total power dissipation 
TA = 25°C 
Junction temperature 
Storage temperature range 

Thermal resistance 
junction - ambient 
package mounted 
on alumina 
15 mm x 16.7 mm x 0.7 mm 

Ordering code 
for versions in bulk 

Q6800Q-A6419 
Q6800Q-A6420 

Symbol 

VCEO 
Vcso 
VESO 
Ic 
ICM 
Is 
ISM 
Ptot 

Tj 

Tstg 

RthJA 

Ordering code for 
versions on 8 mm-tape 

Q6800Q-A2625 
Q6800Q-A2485 

5MBTA63 5MBTA64 

30 30 
30 30 
10 10 

500 
800 
100 
200 
360 

150 
-65···+150 

:S 350 

Siemens 

5MBTA63 
5MBTA64 

Package 

SOT 23 
SOT 23 

Unit 

V 
V 
V 
mA 
mA 
mA 
mA 
mW 

°C 
°C 

K/W 

859 



Electrical characteristics 
at TA = 25°C, unless otherwise specified 

DC characteristics Symbol 

Collector-emitter breakdown voltage V(BR) CEO 
Ic=10!lA 
Collector-base breakdown voltage V(BR)CBO 
Ic=101lA 

Emitter-base breakdown voltage V(BR) EBO 
IE = 1O!lA 

Collector cutoff current ICBo 
VCB = 30V 

Emitter cutoff current lEBO 
VEB=10V 

DC current gain') hFE 
Ic= 10mA, VCE=5V 

5MBTA63 
5MBTA64 

Ic= 100mA, VCE=5V 
5MBTA63 
5MBTA64 

Collector -emitter saturation voltage') VCEsat 
Ic = 100 mA, IB = 0,1 mA 

Base-emitter saturation voltage') VBEsat 
Ic = 100 mA, IB = 0,1 mA 

AC characteristics Symbol 

Transition frequency fT 
Ic = 50 mA, VCE = 5 V, f= 20 MHz 

') Pulse test: t:5, 300 !ls, D = 20/0. 

860 Siemens 

min typ 

30 -

30 -

10 -

- -

- -

5000 -
10000 -

10000 -
20000 -
- -

- -

min typ 

125 -

max 

-

-

-
100 

100 

-
-
-
-
1,5 

2 

max 

-

5MBTA63 
5MBTA64 

Unit 

V 

V 

V 

nA 

nA 

-
-

-
-
V 

V 

Unit 

MHz 



Total power dissipation Ptot = f (TA) 
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Collector-base capacitance C CBO = f ( V CBO) 

Emitter-base capacitance CEBO = f (VEBO) 

f= 1 MHz 

pF 
10 

[ EBO 

I[ (BO) 

5 

I'" 
~ "I'-

I'-
*BO 

~ 't--
[EBO 

..... 

100 5 10' V 
-- VEBO I V(BO) 

Transition frequency IT = f (I c) 
VeE = 5V 

MHz 
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5 

Siemens 

I-" 
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Base-emitter saturation voltage Ie = ((VeE satl 
hFE = 1000 

10-1 L..L.JL..I.---L_-.L_...L_-'-----1 

o 2 3 V 

Collector cutoff current I ceo = ( TAl 
Vce = VCEmax 

nA 
10' 

5 

862 

l ... max. 

1.1 
Dtyp. 
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Collector-emitter saturation voltage 
Ie = ((VeEsatl 
hFE = 1000 
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1 -25°C 
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DC current gain hFE = f (I cl 
VCE = 5 V 
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PNP Silicon Transistor 

• For AF input stages and driver applications 

• High current gain 

• Low collector-emitter saturation voltage 

Type Marking Ordering code for 
versions in bulk 

5MBT A 70 S2C upon request 

Maximum ratings 

Parameter Symbol 

Collector-emitter voltage VCEO 

Emitter-base voltage V EBO 

Collector current Ie 
Peak collector current IeM 

Peak base current IBM 

Total power dissipation Ptot 

TA = 25°C 

Junction temperature 7j 
Storage temperature range T stg 

Thermal resistance 

Junction-ambient RthJA 

Package mounted on 
alumina 
15 mm x 16.7 mm x 0.7 mm 

Siemens 

5MBT A 70 

Ordering code for Package 
versions on 8-mm tape 

upon request SOT 23 

Ratings Unit 

40 V 

4 V 

100 rnA 

200 rnA 

100 rnA 

330 mW 

150 °C 

-65 ... +150 °C 

:5 375 K/W 
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5MBTA 70 

Electrical Characteristics 
at TA = 25°C, unless otherwise specified 

DC characteristics Symbol min typ max Unit 

Collector-emitter breakdown voltage V(BR)CEO 40 - - V 
Ie = 1 mA 

Emitter-base breakdown voltage V(BR)EBO 4 - - V 
h = 100 iJA 

Collector cutoff current I CBO 

V CB = 30 V, IE = 0 - - 100 nA 
VCB = 30 V. h = 0, TA = 1 50°C - - 20 iJA 

Emitter cutoff current hBo - - 20 nA 
V EB = 4 V, Ie = 0 

DC current gain hFE 40 - 400 -
Ie = 5 mA, VCE = 10 V 

Collector-emitter saturation voltage1) VCEsat - - 0.25 V 
Ie = 10 mA; IB = 1 mA 

AC characteristics Symbol min typ max Unit 

Transition frequency fT 125 - - MHz 
Ie = 5 mA, VCE = 10 V, f= 100 MHz 

Output capacitance Cobo - - 4 pF 
VeB = 10 V, f = 1 MHz 

864 Siemens 



Total power dissipation PIo1 = f( TA) 
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Small-signal current gain h,. = f(lel 
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Saturation voltage Ie = f( VB' "I, VC",') 

101 

5 

5 

1 

v V 1/ / 

I 
I L 

i/ 

VcE lVBE 

0,2 0,4 0,6 0,6 V 1,0 

DC current gain hFE = f(lel 
(standardized), Vc, = 1 V 

125°( 

....... 1--' ~Jl~~ 
_55°( 

l-

I 

,\ 

~ 
5 101 rnA 102 

• Jc 

865 



Total power dissipation P'o' = f(TA ) 
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PNP Silicon Transistors for High Voltages 

• High breakdown voltage 
• Low collector-emitter saturation voltage 
• Complementary types: 5MBTA 42, 5MBTA 43 (NPN) 

Type 

5MBTA92 
5MBTA93 

Marking 

S2D 
S2E 

Maximum ratings 
Parameter 

Collector-emitter voltage 
Collector-base voltage 
Emitter-base voltage 
Collector current 
Base current 
Total power dissipation 
TA = 25°C 
Junction temperature 
Storage temperature range 

Thermal resistance 
junction - ambient 
package mounted 
on alumina 
15 mm x 16.7 mm x 0.7 mm 

Ordering code 
for versions in bulk 

Q6800Q-A4338 
Q6800Q-A4339 

Ordering code for 
versions on 8 mm-tape 

Q6800Q-A6479 
Q6800Q-A6483 

Symbol 5MBTA92 5MBTA93 

VCEO 300 200 
VCBO 300 200 
VEBO 5 
Ic 500 
IB 100 
Ptot 360 

Tj 150 
Tstg -65···+150 

RthJA :5 350 

Siemens 

5MBTA92 
5MBTA93 

Package 

SOT 23 
SOT 23 

Unit 

V 
V 
V 
mA 
mA 
mW 

°C 
°C 

K/W 
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Electrical characteristics 
at TA = 25°C, unless otherwise specified 

DC characterl~tlcs Symbol 

Collector-emitter breakdown voltage V(BR) CEO 
Ic = 1 mA 

5MBTA92 
5MBTA93 

Collector-base breakdown voltage V(BR)CBO 
Ic = 100 f.IA 

5MBTA92 
5MBTA93 

Emitter-base breakdown voltage V(BR) EBO 
Ie = 100 f.IA 
Collector cutoff current ICBo 
VCB = 200 V 5MBTA92 
VCB=160V 5MBTA93 
VCB = 200 V, TA = 150°C 5MBTA92 
VCB = 160V, TA = 150°C 5MBTA93 

Emitter cutoff current IeBO 
VEB = 3V 

DC current gain hFE 
Ic = 1 mA, VCE = 10V 
Ic = 10 mA, VCE = 10V') 
Ic = 30 mA, VCE = 10V') 5MBTA92 

5MBTA93 

Collector-emitter saturation voltage ') VCE,at 
I C = 20 mA, I B = 2 mA 

5MBTA92 
5MBTA93 

Base-emitter saturation voltage ') VBE,at 
Ic = 20 mA, IB = 2 mA 

AC characteristics Symbol 

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

Output capacitance Cob 

VCB = 20 V, f= 1 MHz 
5MBTA92 
S~BTA93 

') Pulse test: t:5. 300 Jls, D = 20/0. 

868 Siemens 
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V 
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Ptot 

Total power dissipation Ptot = t (TA) 
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Collector cutoff current I CBO = f ( TA) 
VCB = 160V 

nA 
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Collector current I C = f (VBE) 
VeE = 10V 

rnA 

103 

10' 

10· 
, 

Siemens 

I 
a 0,5 

1/ 

1,0 

-----VSE 

5MBTA 92 
5MBTA 93 

1,5 V 



SIPMOS N Channel MOSFET 

• SIPMOS - enhancement mode 
• Drain-source voltage '-bs = 60V 
• Continuous drain current 10 = 0.19A 

• Drain-source on-resistance ReS<on) = 5.00 
Po = 0.36W • Total power dissipation 

Type Marking Ordering code for Package 
versions on 12 mm-tape 

SN 7002 SG Q67000-S063 SOT 23 

Maximum Ratings 

Parameter Symbol Ratings 

Drain-source voltage Vos 60 
Drain-gate voltage \.bGR 60 
Continuous drain current 10 0.19 
Pulsed drain current I Dpulll 0.76 
Peak gate-source voltage V.> ±20 
Power dissipation Po 0.36 
Operating and storage 7j 
temperature range T.t. -55 ... +150 
Climatic category 55 ... 150 ... 56 

Thermal resistance 

Chip - air RthJA :5350 
Chip - substrate rear side Rth JSR :5285 

Siemens 

SN 7002 

Unit Conditions 

V 
V RGS =20 kO 
A TA =25°C 
A TA =25°C 
V aperiodic 
W TA =25°C 

°C 
DIN IEC 68 part 1 

KNV Mounted on 

Ceramic substrate 
2.5cm2 

871 



SN 7002 

Electrical Characteristics 

CondlUon 

Static characteristics 

Drain-source V(BA)DSS 60 - V Val =0 
breakdown vottage 'D =0.25 rnA 

Gate threshold vottage Vas(th) 0.8 1.4 2.0 V 
Val = VDI 
'D =1 rnA 

Zero gate voHage 
' Dsa 

0.1 1.0 jlA 1j =25"C 
drain current Vas =0 

VDI =60V 

Gate-source leakage I ass - 1.0 10 nA Val =2OV, VDS = OV 
current 

Vas =10V 
Drain-source on-state RDS(on) - 2.0 5.0 0 I D =O.SA 
resistance - 3.0 7.5 0 Vas =4.5V 

I D =O.OSA 

Dynamic characterlBtlcs 

Forward transconductance g,. 0.1 0.18 S VDI .,,2*/D * RDS(on) max 

ID =0.2A 

Input capacitance C, •• 40 60 pF Vas =OV 
VDI =25V 

Output capacitance Co •• 15 25 
f =1MHz -

Reverse transfer Cn • 5 10 
capacitance 

Tum-on time ton t d(on) 5 8 ns Vee =3OV 
(ton =td(on) +t,) t, - 8 12 Val =1OV 

Tum~off time t off t d(off) - 12 16 I D =-O.29A 

(t off =t d(off) +t ,) t, 17 22 
ROl =500 

Reverse diode 

Continuous source Is - - 0.19 A 
current 

Pulsed source current ISM - - 0.76 A 

Diode forward on-voHage VSD 0.85 1.2 V Val =OV 
IF =0.2BA 

Reverse recovery time trr - - ns VA =100V, 'F = 'D A 
diF /dt = 100A!jls 

Reverse recovery charge Orr - - jlC VA =100v, 'F = ID A 
dl F /dt = 100A!jl8 
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SN 7002 

Switching Time Measurement 

Pulse 
Generator 

Test circuit 

r····························1 

Vee 

Permissible power dissipation versus tempersture 

PD = fTA 

X AxIs: TA /'C 
V AxIs: PD /W 
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Typical output characteristic 
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Safe operating area 

'D =fVD1 
X Axis: VDS I V 

V Axis: 'D IA 
Parameter: D = 0.01, D =tp IT; Tc = 25"C 

'0' 

D_2 II-~-n 
T ...-1 1=, 

'p' 
3051' 

I. 
100111 

'm. 
v , 
1"'- , , 1,0' 
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'" 100ml 

1"'-
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10 1 5 V 10 z 

--- Vos 

Typical transconductance 

g,. = tiD 

X Axis: 'D I A 
V Axis: g,. IS 
Parameter: VDI .. 2· 1 D • R Da_n mox ; t p = 80jJs; 

TJ =25"C 

g,. 
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Siemens 

SN 7002 

Typical transfer characteristic 

1 D = fVClI 

X Axis: VClS IV 
V Axis: 'D IA 
Paramater: VDS = 25V; t p = 80jJs; 1j = 25"C 

I. 

l' 
I 
I 

II 
.. 

I 
I 
I 

J 
V 

I 
o 

o 

Drain to source on resistance (spread) 

RDS_n = fTJ 
X Axis: TJ 1°C 
V Axis: RDs_n I () 

Paramater: V CIS = 10V; 1 D = O.SA 

RDS(on ) / 
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f D = fTA 
X Axis: TAl 'C 
Y Axis: I D I A 

10 A 

-
""'" 

o 
o 

SN 7002 

Typical capacitances 

C = fV DS 

X Axis: vDS I V 

Y Axis: C I nF 
Parameter: VGS =0; f = lMHz 

,,' 
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\ \ 
\\ 
\ I'--, 

,,' 

Gial 

Co .. 

v, .. 

---vos 

Drain current Gate threshhold voltage (spread) 

VGSlh = fTI 
X Axis: Tj I 'C 

Y Axis: V GSlh I V 
Parameter: VGs= VDS ; I D = 1rnA 
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876 

Typical drain-source on-state resistance 

RDSon = "D 
X Axis: 'D fA 

Y Axis: R DSon f Q 

Parameter: V GS ; 1j = 2S'C 

VG• 

, . .., '" '" ) 

I 

./ V / 
; :::::: ~ -", -

10V 9~ 
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~ V ;:;... 
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'v 7V 'v 

'0 
Typical reverse diode forward voltage (spread) 

, F =fVSD 

X Axis: VsDfV 

YAxis: , F fA 
Parameter: t p =8~s; TJ 
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SIPMOS P Channel MOSFET 

• SIPMOS - enhancement mode 
• Drain-source voltage Vos = -60V 
• Continuous drain current /0 = -0.13A 

• Drain-source on-resistance 
• Total power dissipation 

ROS(on) = 10.00 
Po = 0.36W 

Type Marking Ordering code for Package 

SP 0610T SF 

Maximum Ratings 
Parameter 

Drain-source voltage 
Drain-gate voltage 

Continuous drain current 

Pulsed drain current 

Peak gate-source voltage 
Power dissipation 
Operating and storage 
temperature range 
Climatic category 

Thermal resistance 

Chip - air 
Chip - substrate rear side 

versions on 12 mm-tape 

067000-S065 SOT 23 

Symbol Ratings 

VDS -60 
~GR -60 
/0 -0.13 

J Opul. -0.52 
V.s ±20 
Po 0.36 
Tj 
Tst. -55 ... +150 

55 ... 150 ... 56 

RthJA :5350 

Rth JSR :5285 

Siemens 

SP Q610T 

Unit Conditions 

V 
V RGS =20 kO 
A TA =36"C 
A TA =25°C 
V aperiodic 
W TA =25°C 

°C 
DIN IEC 68 part 1 

K/W Mounted on 

Ceramic substrate 
2.5cm2 

877 



SP 0610T 

Electrical Characteristics 

Condition 

Static characteristics 

Drain-source V(BR)DSS -60 V Vas =0 
breakdown vottage ID =0.25 rnA 

Gate threshold vottage Vas(th) -1.0 -1.5 -2.0 V 
VDS = Vas 
ID =1 mA 

Zero gate vottage IDSS -0.1 -1.0 IlA TJ =25°C 
drain current VDS = -6OV 

Vas = OV 

Gate-source leakage I ass -1.0 -10 nA V Vas =-20V, VDS =0 
current 

Vas = -10V 
Drain-source on-state RDS(on) 6.0 10.0 0 I D = -0.2A 
resistance 9.0 12.5 0 Vas = -4.5V 

I D = 0.025A 

Dynamic characteristics 

Forward transconductance gt. 0.06 0.075 - S VDS :<2*/D * RDS(on) max 
ID=-O.5A 

Input capacitance CI .. 30 45 pF Vas =OV 
VDS = -25V 

Output capacitance Co .. 17 25 
f =IMHz 

Reverse transfer Cr •• a 12 
capacitance 

Turn-on time ton t ~(on) 8 12 ns Vcc =-SOV 

(t on =t d(on) +t,) t, 35 50 Vas =-10V 

Turn-off time toll t d(oll) a 10 I D =-0.27A 

(t oil =t d(olt) +t t) I, 20 25 
Ras =500 

Reverse diode 

Continuous source Is -0.12 A 
current 

Pulsed source current ISM - -0.48 A 

Diode forwerd on-vottage VSD -0.B5 -1.2 V Vas =OV 
IF = -O.IBA 

Reverse recovery time Irr ns VR = -SOV, IF = ID R 
diF /dt = -100NIlS 

Reverse recovery charge Orr IlC VR = -SOV, IF = ID R 

di F /dt = -100NIlS 

878 Siemens 



SP 0610T 

Switching Time Measurement 

Test circuit 

Vcc 

Permissible power dissipation versus temperature 

Po =fTA 

X Axis: T A I"e 
YAxis: Po IW 
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Typical output characteristic 
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Safe operating area 

'o=fVOS 
X Axis: Vos I V 

Y Axis: '0 I A 
Parameter: 0 = 0.01, 0 =t piT; Tc = 2S'C 
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Typical transconductance 

g,.=fi o 
X Axis: '0 I A 
Y Axis: g,. / s 
Parameter: Vos "" 2· I 0 • R OS.n max ; t p = 80IlS; 
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Typical transfer characteristic 

'D =fVas 
X Axis: Vas IV 

Y Axis: '0 I A 
Parameter: Vos = -25V; t p = 80j.ls; 1j = 2S'C 
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Drain to source on resistance (spread) 

RoS.n= fT, 
X Axis: T, I'C 
Y Axis: Ros.n / 0 
Parameter: Vas = -10V; 10 = 0.2A 
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J D = fTA 

X Axis: TA I·e 
Y Axis: J D I A 

o 
o 

SP 0610T 

Typical capacitances 

C = fV DS 

X Axis: VDs/V 
y Axis: C InF 
Parameter: VGS =0; f = 1 MHz 
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Co .. 
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Gate threshhold voltage (spread) 

VGSlh = fT, . 

X Axis: T, I·e 
Y Axis: V GSlh I v 
Parameter: VGs= VDS ; J D = -1mA 
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TVplcal draln-source on-state resistance 

RDSon = fI D 

X Axis: I D fA 

Y Axis: R DSon f 0 
Parameter: V GS ; 1j = 25"C 
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Typical reverse diode forward voltage (spread) 

IF =fVSD 

X Axis: VsDfV 
YAxls: I F fA 
Parameter: t p = 80/1s; TJ 
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NPN Silicon Switching Transistor SXT 2222 A 

• High current gain: 0.1 to 500 mA 

• Low collector-emitter saturation voltage E 

Type Marking Ordering code for Ordering code for Package 
versions in bulk versions on 8-mm tape 

SXT 2222 A S2P upon request upon request SOT 89 

Maximum ratings 

Parameter Symbol Ratings Unit 

Collector-emitter voltage VCEO 40 V 

Collector-base voltage V CBO 75 V 

Emitter-base voltage VEBO 6 V 

Collector current Ie 600 mA 

Total power dissipation Ptat 1 W 
TA = 25°C 

Junction temperature 7j 150 °C 

Storage temperature range Tstg -65 ... +150 °C 

Thermal resistance 

Junction-ambient RthJA ::; 125 KjW 
Package mounted on 
alumina 
15 mm X 16.7 mm X 0.7 mm 

Siemens 883 



SXT 2222 A 

Electrical characteristics 
at TA = 25°C, unless otherwise specified 

DC characteristics Symbol min typ max Unit 

Collector-emitter breakdown voltage V(BRICEO 40 - - V 
Ie=10mA 
Collector-base breakdown voltage V(BRICBO 75 - - V 
Ie = 10 IJA 

Emitter-base breakdown voltage V(BRIEBO 6 - - V 
IE = 10 IJA 

Collector cutoff current IeBO 

VCE = 60 V. le=O - - 10 nA 
VCE = 60 V. IE = 0, TA = 1 25°C - - 10 IJA 

Collector cutoff current IeEx - - 10 nA 
VeE = 30 V, V BE = 0.5 V 

Emitter cutoff current leBO - - 10 nA 
V EB = 3 V, Ie = 0 

Base cutoff current IBL - - 20 nA 
VCE = 30 V, V BE = - 3 V 

DC current gain hFE 

Ie = 100 IJA. VeE = 10 V 35 - - -
Ie = 1 rnA, VCE = 10 V 50 - - -
Ie= lOrnA. VcE =10V 75 - - -
Ie = lOrnA. VCE = 10 V, TA = - 55°C 35 - - -
Ie = 150 rnA, VCE = 10 V 100 - 300 -
Ie = 1 50 rnA, VeE = 1 V 50 - - -
Ie = 500 rnA, VeE = 10 V 40 - - -
Collector-emitter saturation voltage1) VCEsat 

Ie = 150 rnA; IB = 15 rnA - - 0.3 V 
Ie = 500 rnA; I B = 50 rnA - - 1.0 V 

Base-emitter saturation voltage 1) VBEsat 

Ie = 1 50 rnA; I B = 1 5 rnA 0.6 - 1.2 V 
Ie = 500 rnA; IB = 50 rnA - - 2.0 V 

1) Pulse test: t:5 300 f.is, D :5 2 % 

884 Siemens 



SXT 2222 A 

AC characteristics Symbol min typ max Unit 

Transition frequency fT 300 - - MHz 
I C = 50 mA, VCE = 20 V, f = 100 MHz 

Output capacitance Cabo - - 8 pF 
VCB = 10 V, f = 1 MHz 

Input capacitance C ibo - - 25 pF 
VEB = 2 V, f = 1 MHz 

Input impedance hie kO 
I C = 1 mA; VCE = 10 V, f = 1 kHz 2 - 8 
I C = 10 mA; VCE = 10 V, f = 1 kHz 0.25 - 1.25 

Voltage feedback ratio h re x1Q-

Ie = 1 mA; VCE = 10 V, f = 1 kHz - - 8 
Ie = 1 0 mA; VCE = 1 0 V, f = 1 kHz - - 4 

Small-signal current gain hIe -
Ic = 1 mA; VCE = 10 V, f = 1 kHz 50 - 300 
Ie = 10 mA; VCE = 10 V, f = 1 kHz 75 - 375 

Output admittance hoe iJS 
Ie = 1 mA; VCE = 10 V, f = 1 kHz 5 - 35 
I C = 10 mA; VCE = 10 V, f = 1 kHz 25 - 200 

Collector-base time constant rb'ec - - 150 ps 
IE = 20 mA, VCB = 20 V, f= 31.8 MHz 

Noise figure NF - - 4 dB 
Ic = 100 iJA, VCE = 10 V, Rs = 1 kO,f= 1 kHz 

Switching times 
Vcc = 30 V, VBE = 0.5 V, Ie = 150 mA, td - - 10 ns 
IB1 = 15 mA tr - - 25 . ns 

Switching times ts - - 225 ns 
Vcc = 30 V,Ic = 150 mA,IB1 = IB2 = 15 mA tl - - 60 ns 

Test circuits 

Delay and rise time Storage and fall time 

30V 

30V ~100~s 
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Total power dissipation p.o. = f( TA) 
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SXT 2222 A 

Collector-base capacitance 
Ccb = f(VeB) 
f= 1 MHz 
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PNP Silicon Switching Transistor SXT 2907 A 

• High current gain: 0.1 to 500 rnA 

• Low collector-emitter saturation voltage 
E 

Type Marking Ordering code for Ordering code for Package 
versions in bulk versions on 8-mm tape 

SXT 2907 A S2F upon request upon request SOT 89 

Maximum ratings 

Pa~ameter Symbol Ratings Unit 

Collector-emitter voltage VCEO 60 V 

Collector-base voltage VCBO 60 V 

Emitter-base voltage VEBO 5 V 

Collector current Ie 600 rnA 

Total power dissipation Ptot 1 W 
TA = 25°C 

Junction temperature Tj 150 °C 

Storage temperature range Tstg -65 ... +150 °C 

Thermal resistance 

Junction-ambient RthJA ::; 125 K/W 
Package mounted on 
alumina 
15 mm x 16.7 mm x 0.7 mm 

888 Siemens 



SXT 2907 A 

Electrical characteristics 
at TA = 25°C, unless otherwise specified 

DC characteristics Symbol min typ max Unit 

Collector-emitter breakdown voltage V{BR)CEO 60 - - V 
Ie=10mA 
Collector-base breakdown voltage V{BR)CBO 60 - - V 
Ie = 10 IJA 

Emitter-base breakdown voltage V{BR)EBO 5 - - V 
h = 10 IJA 

Collector cutoff current I cBo 

VCB = 60 V, IE = ° - - 10 nA 
VCB = 60 V, IE = 0, TA = 125°C - - 10 IJA 

Collector cutoff current IeEX - - 50 nA 
VCE = 30 V, V BE = 0.5 V 

Emitter cutoff current hBO - - 10 nA 
V EB = 3 V, I C = 0 

Base cutoff current I BL - - 50 nA 
VCE = 30 V, V BE = 3 V 

DC current gain hFE 

Ie = 100 IJA, VCE = 10 V 75 - - -
I C = 1 mA, VCE = 10 V 100 - - -
Ie = 10 mA, VCE = 10 V 100 - - -
Ie = 150 mA, VCE = 10 V 100 - 300 -
Ic = 500 mA, VCE = 10 V 50 - - -
Collector-emitter saturation voltage1) VCE,at 

Ie = 150 mA; IB = 15 mA - - 0.4 V 
Ie = 500 mA; I B = 50 mA - - 1.6 V 

Base-emitter saturation voltage1) VBE,at 

Ie = 150 mA; IB = 15 mA - - 1.3 V 
Ie = 500 mA; I B = 50 mA - - 2.0 V 

1) Pulse test: t:5 300 f.ls. D:5 2 % 

Siemens 889 



AC characteristics Symbol 

Transition frequency fr 
Ie = 50 mA, VeE = 20 V, f= 100 MHz 

Output capacitance Cobo 

VeB = 10 V, f = 1 MHz 

Input capacitance Cibo 

VEB = 2 V, f = 1 MHz 

Switching times 
Vee = 30 V, VBE = 0.5 V, Ie = 150 mA, td 
IB1 = 15 mA tr 

Switching times ts 
Vee = 6 V, Ie = 150 mA, IB1=/B2 =15 mA t, 

Test circuits 

Delay and rise time 

Input 
Zo=5011 
tr < 2ns 

-~0-{ <>--1r-C::J---H 

200ns 

890 

-30V 

Siemens 

SXT 2907 A 

min typ max 

200 - -

- - 8 

- - 30 

- - 10 
- - 40 

- - 80 
- - 30 

Storage and fall time 

Input 
Zo =50 11 
tr <2ns 1k 

-~0-{FOI1 
200ns 

Unit 

MHz 

pF 

pF 

ns 
ns 

ns 
ns 

-6V 



W 
1,2 

Total power dissipation Ptot ~ f( TA ) 

1\ 

f\ 
r1

.
0 

0,8 f\ 
1\ 

0,6 

0,4 

0,2 

o 
o 50 

1\ I 

1\ 
1\ 

1\ 

100 

--~ 

\ 
i\ 

150 0 ( 

Pulse handling capability rth ~ fIt) 
K (standardized) 

iii 
100 

5 
'ih II 
t , II ~,5 

0,2 
0,1 

5 0,05 
0,02 
0,01 
0,005 

2 
0=0 1111 

5 

~ tp 
O=r T 

-3 ,,: 
10 

10-6 10-5 10-4 10-3 10-2 10-' 100 10' s 
-t 

Siemens 

MHz 
103 

2 

5 

2 

SXT 2907 A 

Collector-base capacitance 
Co. ~ f(VeB) 
f ~ 1 MHz 
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SXT 2907 A 

DC current gain h" = f(lel 
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NPN Silicon Switching Transistor 

• High current gain: 0.1 to 100 mA 

• Low collector-emitter saturation voltage 

Type Marking Ordering code for 
versions in bulk 

SXT 3904 S 1 A upon request 

Maximum ratings 

Parameter Symbol 

Collector-emitter voltage Vceo 

Collector-base voltage VCBO 

Emitter-base voltage VeBo 

Collector current Ie 
Total power dissipation Ptot 

TA = 25°C 
Junction temperature 7i 
Storage temperature range Tstg 

Thermal resistance 

Junction-ambient RthJA 

Package mounted on 
alumina 
15 mm x 16.7 mm x 0.7 mm 

894 Siemens 

SXT 3904 

E 

Ordering code for Package 
versions on 8-mm tape 

upon request SOT 89 

Ratings Unit 

40 V 

60 V 

6 V 

200 mA 

1 W 

150 °C 

-65 ... +150 °C 

:s; 125 KjW 



SXT 3904 

Electrical characteristics 
at TA = 25°C, unless otherwise specified 

DC characteristics Symbol min typ max Unit 

Collector-emitter breakdown voltage V1BR)CEO 40 - - V 
Ic = 1 mA 

Collector-base breakdown voltage V1BR)CBO 60 - - V 
Ie = 10 J.lA 

Emitter-base breakdown voltage V1BR)EBO 6 - - V 
I E =10J.lA 

Base cutoff current IBL - - 50 nA 
VCE = 30 V, V BE = - 3 V 

Collector cutoff current IcEx - - 50 nA 
VCE = 30 V, V BE = 3 V 

DC current gain hFE 

Ie = 1 00 J.lA, VCE = 1 V 40 - - -
Ie = 1 mA. VCE = 1 V 70 - - -
Ie = 1 0 mA. VCE = 1 V 100 - 300 -
Ie = 50 mA. VCE = 1 V 60 - - -
I C = 100 mA, VCE = 1 V 30 - - -
Collector-emitter saturation voltage1) VCEsst 

Ie = 1 0 mA; I B = 1 mA - - 0.2 V 
Ic = 50 mA; IB = 5 mA - - 0.3 V 

Base-emitter saturation voltage1) VBEsst 

I C = 1 a mA; I B = 1 mA 0.65 - 0.85 V 
Ie = 50 mA; IB = 5 mA - - 0.95 V 

1) Pulse test: t $; 300 f./s, D $; 2 % 
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AC characteristics 

Transition frequency 
Ic = 10 rnA, VCE = 20 V, f= 100 MHz 

Output capacitance 
Vcs = 5 V, f = 1 MHz 

Input capacitance 
VES = 0.5 V, f= 1 MHz 

Input impedance 
IcE = 1 rnA; VCE = 10 V, f = 1 kHz 

Voltage feedback ratio 
I C = 1 rnA; VCE = 10 V, f = 1 kHz 

Sma"-signal current gain 
Ic = 1 rnA; VCE = 10 V, f = 1 kHz 

Output admittance 
Ic = 1 rnA; VCE = 10 V, f = 1 kHz 

Noise figure 
Ic = 0.1 rnA, VCE = 5 V, f= 10 Hz to 15 kHz 
Rs = 1 kO 

Switching times 
Vcc = 3 V, VSE = 0.5 V, Ic = lOrnA. 
lSI = 1 rnA 

Switching times 
Vee = 3 V, Ie = lOrnA. lSI 

Test circuits 

Delay and rise time 
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Symbol min typ max Unit 

fT 300 - - MHz 

Cabo - - 4 pF 

C ibo - - 8 pF 

hie 1 - 10 kO 

h re 0.5 - 8 Xl0-

h fe 100 - 400 -
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NF - - 5 dB 

td - - 35 ns 
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ts - - 200 ns 
tf - - 50 ns 

Storage and fall time 
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PNP Silicon Switching Transistor 

• High current gain: 0.1 to 100 rnA 

• Low collector-emitter saturation voltage 

Type Marking Ordering code for 
versions in bulk 

SXT 3906 S2A upon request 

Maximum ratings 

Parameter Symbol 

Collector-emitter voltage VCEO 
Collector-base voltage VCBO 

Emitter-base voltage VEBO 

Collector current Ie 
Total power dissipation Ptot 

TA = 25°C 

Junction temperature T j 

Storage temperature range T stg 

Thermal resistance 

Junction-ambient RthJA 

Package mounted on 
alumina 
15 mm x 16.7 mm x 0.7 mm 

900 Siemens 

SXT 3906 

E 

Ordering code for Package 
versions on 8-mm tape 

upon request SOT 89 

Ratings Unit 

40 V 

40 V 

5 V 

200 rnA 

1 W 

150 °C 

-65 ... +150 °C 

::;; 125 K/W 



SXT 3906 

Electrical characteristics 
at TA = 25°C, unless otherwise specified 

DC characteristics Symbol min typ max Unit 

Collector-emitter breakdown voltage VIBRICEO 40 - - V 
Ie = 1 mA 

Collector-base breakdown voltage VIBRICBO 40 - - V 
Ie = 10 fJA 

Emitter-base breakdown voltage VIBRIEBO 5 - - V 
h = 10 fJA 

Base cutoff current I BL - - 50 nA 
VCE = 30 V, VBE = 3 V 

Collector cutoff current IeEX - - 50 nA 
VeE = 30 V, V BE = - 3 V , 

DC current gain hFE 

Ie = 100 fJA. VCE = 1 V 60 - - -
Ie = 1 mA, VCE = 1 V 80 - - -
Ie = 10 mA. VeE = 1 V 100 - 300 -
Ie = 50 mA, VeE = 1 V 60 - - -
Ie = 100 mA, VeE = 1 V 30 - - -
Collector-emitter saturation voltage1) VeEsat 
Ie = 1 0 mA; I B = 1 mA - - 0.25 V 
Ie = 50 mA; 18 = 5 mA - - 0.4 V 

Base-emitter saturation voltage1) VB Esat 

Ie = 1 0 mA; I B = 1 mA 0.65 - 0.85 V 
Ie = 50 mA; Is = 5 mA - - 0.95 V 

Siemens 901 



AC characteristics 

Transition frequency 
Ie = 10 rnA. VCE = 20 V, f= 100 MHz 

Output capacitance 
VCB = 5 V, f = 1 MHz 

Input capacitance 
VEB = 0.5 V, f= 1 MHz 

Input impedance 
ICE = 1 rnA; VCE = 10V,f= 1 kHz 

Voltage feedback ratio 
Ie = 1 rnA; VCE = 10 V, f = 1 kHz 

Small-signal current gain 
Ie = 1 rnA; VeE = 10 V, f = 1 kHz 

Output admittance 
Ie = 1 rnA; VCE = 10 V, f = 1 kHz 

Noise figure 
Ic = 0.1 rnA. VCE = 5 V, f= 10 Hz to 15 kHz, 
Rs = 1 kO 

Switching times 
Vcc = 3 V, VBE = 0.5 V, Ie = 10 rnA, 
IB1 = 1 rnA 

Switching times 
Vee = 3V,Ie= 10mA,IB1 = 1 rnA 

Test circuits 

Delay and rise time 

<tOns 

+--r_~:V().6v-[10=k:1Q-t--[ 
-llO=2% 

-3.0V 

275Q 

Symbol min typ 

fr 250 -

Cabo - -

C ibo - -

hie 2 -

h,e 0.1 -

hie 100 -

hoe 3 -

NF - -

td - -
t, - -

ts - -
t, - -

Storage and fall time 

<1.0 ns 

902 Siemens 

SXT 3906 

max 

-

4.5 

10 

12 

10 

400 

60 

4 

35 
35 

225 
75 

I 

Unit 

MHz 

pF 

pF 

kO 

x 10-

-

I-IS 

dB 

ns 
ns 

ns 
ns 

-3.0V 

275Q . 

--1£ 
T<4.0pF 1J 

I 
_.J 

4 



Total power dissipation p.o. = f( TA) 

W 
1,2 

r1,O 

0,8 

0,6 

0,4 
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1\ 

f\ 
f\ 

o 50 

,\ 

1\ I 

r\ 
"-

'\ 

100 

--~ 

1\ 

r\ 
150°C 

K Pulse handling capability r' h = f(t) 
Vi (standardized) 

10° 

J 
J..o!il III 

~. T 
, 0.5 

0.2 
0.1 

5 0.05 
0.02 

r.- 0.01 
0.005 

0=0 
2 

5 

~ tp 
O=r 

T 
3 10-
10-6 10-5 10-4 10-3 10-2 10-' 10° s 

-f 

SXT 3906 

Saturation voltage Ie = f(VB"'" VeE ,,,I 

,/ 
V II / 

5 I 
I I 

1/ 

, ~h jVBE 
10 

5 I I 

0,2 0,4 0,6 0,8 V· 1,0 

- VeEsat'vCEsat 

Voltage feedback ratio h" = f(lel 

10' 

° 
~ 'T- [..oj.-

10 

5 ,i I 
II i 

I 
I 

II ' 
, I1II 

-IC 

Siemens 903 



904 

103 

5 

Small-signal current gain h,. = f(Iel 
VCE = 10 V, f = 1 MHz 

-

5 rnA 10' 
-Ie 

Delay time t, = f (lel 
Rise time t, = f(le) 

5 f--~-N-t-H\!It!' L.,,~l'ce = 3,OV :=i 
\. 15V ~ 

1\ 11'~ I I j) '-.. 

~.~~ t·./ 
10' §~~IV.~BE~=~OV~;>~~II~ 2,OV 
5 

10° 5 10' 5 102 rnA 
-Ie 

102 

)IS 

5 

5 

5 

Siemens 

SXT 3906 

Output admittance ho, = f(le) 
VCE = 10 V, f = 1 MHz 

1/ 
1/ 

/ 
/ 

~ 

II 
-Ie 

Fall time tf = f(lel 

- - 25°( 
~ ~ 

~ ~ --125°( - Vee =40V 

'\ , 
N I 

. III 
LhFE =20 .-

--
~ " II V/' ;0..: 

hFE=10 !~ 
... .; 

:::::.. 

5 10' 5 102 rnA 
---Ie 



DC current gain h" = f(le! 
VeE = 1 V (standardized) 

Siemens 

SXT 3906~ 
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NPN Silicon High Voltage Transistors 

• High breakdown voltage 

• Low collector-emitter saturation voltage 

Type 

SXT A 42 
SXT A 43 

Marking 

SlD 
SlE 

Maximum ratings 

Parameter 

Collector-emitter voltage 

Collector-base voltage 

Emitter-bas~ voltage 

Collector current 

Total power dissipation 
TA = 25 DC 

Junction temperature 

Storage temperature range 

Thermal resistance 

Junction-ambient 
Package mounted on 
alumina 

Ordering code for 
versions in bulk 

upon request 
upon request 

Symbol 

VCEO 

V CBO 

VEBO 

Ie 
Ptot 

T j 

T stg 

RthJA 

15 mm X 16.7 mm X 0.7 mm 

906 Siemens 

Ordering code for 

SXT A42 
SXT A43 

E 

Package 
versions on 8-mm tape 

upon request SOT 89 
upon request SOT 89 

SXT A42 SXT A43 Unit 

300 200 V 

300 200 V 

6 V 

500 mA 

1 W 

150 DC 

-65 ... +150 DC 

::; 1 25 KjW 



Electrical characteristics 
at TA = 25°C, unless otherwise specified 

DC characteristics Symbol 

Collector-emitter breakdown voltage V{BR)CEO 
Ie = 1 rnA SXT A 42 

SXT A43 

Collector-base breakdown voltage V{BR)CBO 
Ie = 100 IlA SXT A 42 

SXT A 43 

Emitter-base breakdown voltage V{BR)EBO 
le = 100 IlA 

Collector cutoff current IeBO 
VCB = 200V,le= 0 SXT A 42 
VCB = 1 60 V. le = 0 SXT A 43 
VcB =200V,lE=0. TA = 125°C SXT A 42 
VCB = 160V,lE=0. TA = 125°C SXT A 43 

Emitter cutoff current leBO 
VEB = 6 V. Ie = 0 

DC current gain hFE 
Ie = 1 rnA. VCE = 10 V 
Ie = lOrnA. VCE = 10 V 
Ie = 30 rnA. VeE = 10 V SXT A 42 

SXT A 43 

Collector-emitter saturation voltage1) VeEsat 
Ie = 20 rnA; I B = 2 rnA SXT A 42 

SXT A 43 

Base-emitter saturation voltage 1) VBEsat 
Ie = 20 rnA; IB = 2 rnA 

AC characteristics Symbol 

Transition frequency fT 
Ie = 10 rnA. VCE = 20 V. f= 100 MHz 

Output capacitance Cobo 

VeB = 20 V. f = 1 MHz SXT A 42 
SXT A 43 

I) Pulse test: t:5 300 lis, D:5 2 % 

Siemens 

min typ 

300 -
200 -

300 -
200 -
6 -

- -
- -
- -
- -

- -

25 -
40 -
40 -
40 -

- -
- -
- -

min typ 

50 -

- -
- -

SXT A42 
SXT A43 

max Unit 

- V 
- V 

- V 
- V 

- V 

100 nA 
100 nA 
10 IlA 
10 IlA 

100 nA 

- -
- -
- -
- -

0.5 V 
0.4 V 

0.9 V 

max Unit 

- MHz 

3 pF 
4 pF 

907 



W 
1,2 

Total power dissipation P", = f(TA ) 

I\. 

f\ 

1"1,0 

r 

0,8 
1\ 

1\ 
0,6 

0,4 

0,2 

o 
o 50 

I\. I 

1\ 
~ 

1\ 

100 

-~ 

t\. 
1\ 

150°C 

Pulse handling capability 'th = fIt) 
K (standardized) 
'iii 
10° 

5 
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I,.. , ~,I , ~ 0.5 

0.2 
0.1 

~ 
0.05 
0.02 

5 

& 0.01 
0.005 

1'0=0 
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5 llr 

~ o=~ 
3 '" ;" r 10-
10-6 10-5 10-4 10-3 10-2 10-' 10° s 

-f 

908 Siemens 

MHz 
103 

5 

5 

SXT A42 
SXT A43 

Transition frequency fT = f(lel 
VeE = 10 V, f = 100 MHz 

\I 

I. 

V 

rnA 
103 

5 

10' 

5 

-, 

5 10' 

Operating range Ie = f(VeEQ) 
TA = 25 °C, D = 0 

1\. r\ 
I' 

'\ 

5 103 rnA 

10~s 

1111 

\~ 1 001lS 
1 rnsj 

lOOms 

SOOrns 
DC 

-VcEO 



nA 
104 

5 

, 

Collector cutoff current le.o = f( TA ) 

VeB = 160 V 

. .-. 
k' 

/ 

1/ 
50 

max .• '" 

typo 

100 

-TA 

DC current gain hFE = f(lol 
VeE = 10 V 

V 

150 °C 

100 L...J....u.J..llUl.....L.L.J..U.1ill......J....l..J..llJ.I.II-.L..l.UilllJ 

10-' 5 10° 5 10' 5 10 2 5 103 rnA 

-Ie 

rnA 
103 

5 

je 102 

5 

10' 

5 

, 

Siemens 

SXT A42 
SXT A43 

Collector current le = f(VBE) 
VeE = 10 V 

I 
0,5 

I 

1,0 

-VeE 
1,5 V 
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PNP Silicon High-Voltage Transistors 

• High breakdown voltage 

• Low collector-emitter saturation voltage 

Type 

SXT A 92 
SXT A 93 

Marking 

S2D 
S2E 

Maximum ratings 

Parameter 

Collector-emitter voltage 

Collector-base voltage 

Emitter-base voltage 

Collector current 

Total power dissipation 
TA = 25°C 

Junction temperature 

Ordering code for 
versions in bulk 

upon request 
upon request 

Symbol 

VCEO 

VCBO 

VEBO 

Ie 
Ptot 

7j 
Storage temperature range Tstg 

Thermal resistance 

Junction-ambient RthJA 

Package mounted on 
alumina 
15 mm x 16.7 mm x 0.7 mm 

910 Siemens 

SXT A 92 
SXT A 93 

Ordering code for 
versions on 8-mm tape 

upon request 
upon request 

SXT A 92 

300 

300 

SXT A93 

200 

200 

5 

500 

1 

150 

-65 ... +150 

:s; 125 

E 

Package 

SOT 89 
SOT 89 

Unit 

V 

V 

V 

mA 

W 

°C 

°C 

K/W 



Electrical characteristics 
at TA = 25°C, unless otherwise specified 

DC characteristics Symbol 

Collector-emitter breakdown voltage V(BR)CEO 
Ie = 1 rnA SXT A 92 

SXT A 93 

Collector-base breakdown voltage V(BR)CBO 
Ie = 100 IJA SXT A 92 

SXT A 93 

Emitter-base breakdown voltage V(BR)EBO 
h=1001JA 

Collector cutoff current IeBO 
VeB = 200V,IE =0 SXT A 92 
VCB = 1 60 V, h = 0 SXT A 93 
VeB = 200V,h =0, TA = 125°C SXT A 92 
VCB = 160V,h=O, TA = 25°C SXT A 93 

Emitter cutoff current lEBO 
VEB = 4 V, Ie = 0 

DC current gain hFE 
Ic = 1 'rnA, VeE = 10 V 
Ie = 10 rnA, VeE = 10 V 
Ie = 30 rnA, VeE = 1 0 V SXT A 92 

SXT A 93 

Collector-emitter saturation voltage') VeE,at 
Ie = 20 rnA; IB = 2 rnA SXT A 92 

SXT A 93 

Base-emitter saturation voltage') VBE,at 
Ie = 20 rnA; IB = 2 rnA 

AC characteristics Symbol 

Transition frequency fT 
Ie = 10 rnA, VeE = 20 V, f= 100 MHz 

Output capacitance CObO 

VeB = 20 V, f = 1 MHz SXT A 92 
SXT A 93 

1) Pulse test: t:5, 300 lis, D:5, 2 % 

Siemens 

min typ 

300 -
200 -

300 -
200 -
5 -

- -
- -
- -
- -

- -

25 -
40 -
25 -
25 -

- -
- -
- -

min typ 

50 -

- -
- -

SXTA92 
SXTA93 

max Unit 

- V 
- V 

- V 
- V 

- V 

250 nA 
250 nA 
20 IJA 
20 IJA 

100 nA 

- -
- -
- -
- -

0.5 V 
0.4 V 

0.9 V 

max Unit 

- MHz 

6 pF 
8 pF 

911 



W 
1,2 

Total power dissipation p.o. = f( TA) 
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1\ 
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1\ 
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Pulse handling capability r'h = fIt) 
K (standardized) 

W 
10° 

5 ~ 
p ~. III , II I 

1 kl 0.5 
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0.1 
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0.02 
0.01 
0.005 

t'O=O 
2 

5 

~ O=f T 
3 10-
10-6 10-5 10-4 10-3 10-2 10-1 10° s 

----t 
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5 

2 

5 

5 

Siemens 

SXT A 92 
SXT A 93 

Transition frequency fT = f(Id 
VeE = 20 V, f= 100 MHz 

1 

v 
/ 

Operating range Ie = f(VeEO) 
TA = 25 0 C, D = 0 

\ 
I' 1\ 

'\' 

lOps 

~ 1\ 100 ps 
sj 1m 

lOOms 
III 

L' 500 msl DC 



1 

Collector cutoff current leBo = f( TA) 
VeB = 160 V 

1/ 

1.1 
so 

ma~:.-17 

typo 

100 

-~ 

DC current gain hFE = f(le) 
VcE =10V 

17 

1SO °c 

1:3§1111(11~11 
rZH--l+I-UllI-----l-1--I-l1llIl--!-++I-I+llI--+-I-+I+Hl 

:2 __ 

100 Ll...lJJWJJJ.---.LLllJUllL-Ll..l.U.JWL..LLillJJJJ 10-1 5 10° 5 101 5 102 5 103 mA 

-Ie 

Siemens 

10° 
5 

1 

SXT A92 
SXTA93 

Collector current Ie = f(VBE) 
VeE = 10 V 

II 

I 
0,5 1,5 V 
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GaAs FETs GaAs-FET 

Siemens 915 





GaAs FET 

• N-channel dual-gate GaAs MES FET 
• Depletion mode transistor for tuned small-signal 

applications up to 2 GHz, e. g. VHF, UHF, Sat-TV 
tuners 

• Low noise 
• High gain 
• Low input capacitance 

CF739 

G2 ~D 
G1 ~S 

ESO: Electrostatic discharge sensitive device, observe handling precautions! 

Type Marking Ordering code Package 
(tape and reel) 

CF739 MS Q 62702 - F1215 SOT-143 

Maximum Ratings 

Parameter Symbol Value Unit 

Drain-source voltage VDS 10 V 

Gate 1-source voltage -VG1S 6 V 

Gate 2-source voltage -VG2S 6 V 

Drain current lD 80 mA 

Gate 1-source peak current +lG1SM 1 mA 

Gate 2-source peak current +lG2SM 1 mA 

Total power dissipation, TA:s 42 °C2) Ptot 240 mW 

Channel temperature Tch 150 °c 

Storage temperature range TSl9 -55 ... +125 °c 

Thermal Resistance 

Junction - ambient1) I RthJA I :s450 KJW 

1) Package mounted on alumina 15 mm x 16.7 mm x 0.7 mm. 

Siemens 917 



CF739 

Electrical Characteristics 
at TA = 25°C, unless otherwise specified. 

DC characteristics 

Values 
Parameter Symbol min typ max Unit 

Drain-source breakdown voltage Ii(BR)OS 10 - - V 
10 = 100 J.LA, -VG1S = -VG2S = 4 V 

Gate 1 leakage current -IG1sS - - 20 J.LA 
-VG1S = 5\/, VG2S = Vos=O 

Gate 2 leakage current -IG2sS - - 20 J.LA 
-VG2S = 5 \/, VG1S = Vos = 0 

Drain current loss 10 - 80 rnA 
VG1S = 0, VG2S = 0, Vos = 3 V 

Gate 1-source pinch-off voltage -VG1S(P) - - 4.5 V 
VG2S = 0, Vos = 5 \/, 10 = 200 J.LA 

Gate 2-source pinch-off voltage -VG2S(P) - - 4.5 V 
VG1S = 0, Vos = 5 \/, 10 = 200 J.LA 

AC characteristics 

Forward transconductance flts - 25 - rnS 
Vos = 5 \/, VG2S = 2 V, 10 = 10 rnA, f= 1 kHz 

Gate 1 input capacitance Cg1ss - 0.95 - pF 
VG2s =2V, Vos=5V,Io= 10 rnA, f=1 MHz 

Output capacitance Cdss - 0.5 - pF 
VG2S = 2 V, Vos = 5 V, 10= 10 mA, f= 1 MHz 

Noise figure F - 1.8 - dB 
VG2S = 2 V, Vos = 5 \/, 10 = 10 rnA, f= 1.75 GHz 

Power gain Gps - 17 - dB 
VG2S =2V, Vos = 5 \/, 10 = 10 rnA, f= 1.75 GHz 

918 Siemens 



Total power dissipation Ptot = f (T,.] 
package mounted on alumina 

mW 
300 

100 

o 
o 

1\ 
1\ 

50 

1\ 

1\ 

100 
----I .. ~ TA 

Gate 1 forward transconductance 
91., = f (Vl;1S) 

rnS Vas = 5 V, f= 1 kHz 

50 
l-
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Siemens 

CF739 

rnA 
50 

40 

30 

20 

10 

Output characteristics Io = f (Vos) 
VG2S = 2 V 

VG1S=OV 
1111 
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-I I 

O.2SV 
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-O.SOV 

- I I 
-0.7SV 

-1.0V 
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o 2 4 6 BV 

----I-~VDS 

Gate 1 forward transconductance 
9ts1 = f (VG2s) 
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50 

30 

20 
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[g1 •• 

rnA 
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Drain current Io = f (VG1S) 
Vos=5V 

TT 1 , 
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Siemens 

rnA 
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Drain current Io = f (VG2S) 
Vos=5V 
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Output capacitance CdS" = f (Vos) 
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CF739 

Common Source Admittance Parameters, G2 RF grounded 

mS 
14 

12 

10 

B 

6 

4 

2 

Gate 1 input admittance Yl1s 

Vos = 5 V, VG2S = 2 V;Io = 10 rnA 

f=2000MHz IP 
1BOOMHz,..,V 
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l-
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Siemens 

Gate 1 forward transfer admittance Y21s 

Vos= 5V, VG2s =2V, 10= 10 rnA 
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I I I I I 
400MHz 
I I I I I 
600MHz 

BOOMHz 

l~OIO~~z 

1F~0~Hz 

1406 ~~z I II 
111.1 

1600MHz If 
1/ 

lBO~~82: 
200~~~zl tf 

10 20 30 40 mS 

921 



CF739 

Common Source S Parameters, G2 RF grounded 

s" = f (f), Z-plane S,2=f(f} 
Vos =5 \I, VG2s=2\1, 10= 10 rnA, Zo= son Vos = 5 V, VG2S =2\1, 10 = 10 rnA, Zo= 50 n 

1800 1--I--I--I--I...ll,!-4.'~- o 

-j50 -900 

5.2, = f (f) 5.z2 = f (f), Z-plane 
Vos =5\1, VG2S =2 V,lo = 10 rnA, Zo = son Vos = 5 \I, VG2S= 2\1, 10= 10 rnA, Zo= son 

900 

1800 

-900 -j 50 

922 Siemens 



GaAs FET 

• Low noise (Fmin = 1.4 dB at 4 GHz) 
• High gain (11.5 dB typo at 4 GHz) 
• For oscillators up to 12 GHz 
• For amplifiers up to 6 GHz 
• Ion-implanted planar structure 
• Chip all gold metallization 
• Chip nitride passivation 

CFY30 

S~D 
G~s 

ESO: Electrostatic discharge sensitive device, observe handling precautions! 

Type Marking Ordering code Package 
(tape and reel) 

CFY30 A2 Q 62703-F97 SOT-143 

Maximum Ratings 

Parameter Symbol Value Unit 

Drain voltage Vos 5 V 

Drain-gate voltage VOG 7 V 

Gate-source voltage VGS -4 ... +0.5 V 

Drain current 10 80 mA 

Total power dissipation, Tc :::::90 DC Ptot 250 mW 

Channel temperature Tch 150 DC 

Storage temperature range Tstg -40 ... +150 °C 

Thermal Resistance 

Channel - case I RthchC :::::240 K/W 

Siemens 923 



Electrical Characteristics 
at TA = 25°C. 

Parameter 

Drain-source saturation current 
Vos = 3.5 V, VGS = 0 

Pinch-off voltage 
10 = 1 mA, Vos =3.5 V 

Transconductance 
10 = 15 mA, Vos = 3.5 V 

Gate leakage current 
10 = 15 mA, Vos = 3.5 V 

Noise figure 
10 = 15 mA, Vos = 3.5 V, f= 4 GHz 

f=6GHz 

Associated gain 
10 = 15 mA, Vos = 3.5 V, f= 4 GHz 

f=6GHz 

Maximum available gain 
10 = 15 mA, Vos = 3.5 V, f= 6 GHz 

Maximum stable gain 
fo = 15 mA, Vos = 3.5 V, f= 4 GHz 

Power output at 1 dB compression 
10 = 30 mA, Vos =4 V, f=6 GHz 

Common Source Noise Parameters 
10 = 15 mA, Vos = 3.5 V, Zo = 50 Q 

f Fmin G a r opt 

GHz dB dB MAG 

2 1.0 15.5 0.72 
4 1.4 11.5 0.64 
6 2.0 8.9 0.46 
8 2.5 7.1 0.31 

10 3.0 5.8 0.34 
12 3.5 5.0 0.41 

924 

Symbol 

loss 

Vp 

gm 

IG 

F 

Ga 

MAG 

MSG 

PldB 

RN 
ANG Q 

27 49 
61 29 

101 19 
153 9 

-133 14 
- 93 28 

Siemens 

CFY30 

Values Unit 
min typ max 

20 50 80 mA 

-0.5 -1.3 -4.0 V 

20 30 - mS 

- 0.1 2.0 !LA 

dB 
- 1.4 1.6 
- 2.0 -

dB 
10 11.5 -
- 8.9 -

- 11.2 - dB 

- 14.4 - dB 

- 16 - dBm 

N FSOfl G(FSOfl) 

- dB dB 

0.17 2.9 10.0 
0.17 2.7 9.3 
0.30 2.8 7.5 
0.31 2.8 6.4 
0.38 3.4 4.2 
0.42 4.1 2.9 



Source impedance for min. noise figure 
ID=15mA, VDs =3.5V 

+j25 

Of----

-j25 

-j50 

Circles of constant noise figure 
ID = 15 mA, VDS = 3.5 V, f= 4 GHz 

+j50 

o f---__\_-\ 

-j50 

Siemens 

Circles of constant noise figure 
ID = 15 mA, VDS = 3.5 V, f= 6 GHz 

+j50 

-j50 

CFY30 

925 



926 

Characteristics at TA = 25°C 

Output characteristics 10 = f (Vos) 
mA 
50 

VGS .. OV - f---

/ 

1 -0.2V 
:;;;;; 

-0.4V-f-7 
30 

c;;;;o 
7 

~ f-
c;;;:;; 
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Common Source S Parameters 
ID = 15 mA, VDS = 3.5 V, Zo = 50 Q 

f S11 Sz1 
GHz MAG ANG MAG 

0.1 1.00 - 1 2.43 
0.2 1.00 - 3 2.43 
0.4 1.00 - 6 2.43 
0.6 1.00 - 10 2.43 
0.8 0.99 - 14 2.43 
1.0 0.99 - 17 2.43 
1.2 0.98 - 21 2.43 
1.4 0.98 - 25 2.44 
1.6 0.97 - 28 2.44 
1.8 0.97 - 32 2.45 
2.0 0.96 - 36 2.45 
2.2 0.95 - 38 2.46 
2.4 0.93 - 44 2.47 
2.6 0.92 - 49 2.48 
2.8 0.90 - 53 2.49 
3.0 0.88 - 58 2.50 
3.2 0.87 - 62 2.50 
3.4 0.85 - 67 2.50 
3.6 0.83 - 72 2.50 
3.8 0.82 -77 2.50 
4.0 0.80 - 82 2.50 
4.2 0.79 - 87 2.50 
4.4 0.77 - 92 2.51 
4.6 0.76 - 98 2.50 
4.8 0.74 -104 2.49 
5.0 0.72 -110 2.47 
5.2 0.70 -115 2.45 
5.4 0.68 -121 2.43 
5.6 0.66 -127 2.41 
5.8 0.65 -133 2.39 
6.0 0.63 -139 2.36 
6.2 0.62 -144 2.33 
6.4 0.60 -150 2.30 
6.6 0.59 -156 2.27 
6.8 0.57 -162 2.24 
7.0 0.56 -168 2.21 
7.2 0.55 -174 2.19 
7.4 0.54 179 2.16 
7.6 0.54 172 2.14 
7.8 0.53 166 2.11 
8.0 0.53 160 2.08 
8.2 0.54 153 2.04 
8.4 0.54 147 2.00 
8.6 0.55 141 1.96 
8.8 0.55 135 1.92 

ANG 

178 
176 
171 
167 
162 
158 
154 
150 
145 
141 
137 
133 
129 
124 
120 
116 
111 
107 
102 
98 
93 
88 
83 
78 
73 
68 
64 
59 
54 
50 
45 
41 
37 
32 
27 
22 
17 
12 
8 
3 

- 2 
- 7 
-11 
-16 
-21 

Siemens 

CFY30 

S12 Sz2 
MAG ANG MAG ANG 

0.003 87 0.70 - 1 
0.005 86 0.70 - 3 
0.010 23 0.69 - 5 
0.015 81 0.69 - 8 
0.020 78 0.68 - 11 
0.025 75 0.68 - 13 
0.030 72 0.67 - 15 
0.035 69 0.67 - 18 
0.040 66 0.66 - 20 
0.045 63 0.66 - 23 
0.050 60 0.65 - 26 
0.054 58 0.64 - 28 
0.058 55 0.64 - 30 
0.062 53 0.63 - 32 
0.066 50 0.62 - 35 
0.070 48 0.61 - 38 
0.074 45 0.60 - 41 
0.078 42 0.59 - 44 
0.082 39 0.57 - 47 
0.086 36 0.55 - 51 
0.090 32 0.54 - 54 
0.094 29 0.52 - 58 
0.097 25 0.50 - 61 
0.100 22 0.48 - 64 
0.103 18 0.46 - 67 
0.106 15 0.45 - 70 
0.108 12 0.43 - 73 
0.110 9 0.42 - 76 
0.112 6 0.40 - 80 
0.113 3 0.38 - 84 
0.114 0 0.36 - 88 
0.114 - 3 0.33 - 93 
0.115 - 6 0.31 - 98 
0.115 - 9 0.29 -104 
0.116 -11 0.27 -110 
0.116 -14 0.25 -116 
0.116 -17 0.24 -122 
0.116 -20 0.23 -129 
0.116 -22 0.21 -137 
0.116 -25 0.20 -145 
0.115 -27 0.19 -154 
0.114 -30 0.18 -163 
0.113 -32 0.18 ~173 

0.112 -34 0.17 179 
0.111 -37 0.18 171 
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10 = 15 rnA, Vos = 3.5 V, Zo = 50 n 
f S.1 &.!1 812 &.!2 
GHz MAG ANG MAG ANG MAG ANG MAG ANG 
9.0 0.55 129 1.88 -25 0.110 -39 0.18 163 
9.2 0.56 124 1.83 -30 0.109 -42 0.19 155 
9.4 0.56 119 1.78 -35 0.108 -44 0.20 148 
9.6 0.57 114 1.72 -40 0.107 -46 0.21 141 
9.8 0.57 110 1.66 -44 0.105 -48 0.22 134 

10.0 0.58 106 1.61 -48 0.104 -50 0.23 128 
10.2 0.58 102 1.56 -52 0.103 -51 0.25 123 
10.4 0.59 98 1.51 -56 0.102 -53 0.26 118 
10.6 0.59 94 1.46 -59 0.101 -54 0.28 113 
10.8 0.60 91 1.42 -62 0.101 -56 0.29 108 
11.0 0.60 88 1.38 -65 0.100 -57 0.30 104 
11.2 0.61 85 1.35 -69 0.099 -58 0.32 100 
11.4 0.61 82 1.32 -72 0.099 59 0.33 96 
11.6 0.62 79 1.30 -75 0.098 -60 0.34 93 
11.8 0.62 77 1.27 -78 0.097 -62 0.35 89 
12.0 0.62 74 1.25 -81 0.096 -63 0.36 85 
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10 = 15 rnA, Vos = 3.5 V. 20= 50 n 

St1 "f (f) 

5.!1 "f (f) ~"f(f) 

Siemens 

CFY30 
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-900 
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Common Source S Parameters 
JD = 30 rnA, VDS = 3.5 V. Zo = 50 Q 

f 511 ~1 

GHz MAG ANG MAG 

0.1 1.00 - 2 3.23 
0.2 1.00 - 4 3.22 
0.4 1.00 - 8 3.21 
0.6 0.99 - 12 3.20 
0.8 0.99 - 16 3.19 
1.0 0.98 - 20 3.18 
1.2 0.97 - 24 3.18 
1.4 0.96 - 28 3.18 
1.6 0.95 - 32 3.17 
1.8 0.94 - 38 3.17 
2.0 0.92 - 40 3.17 
2.2 0.91 - 44 3.17 
2.4 0.90 - 48 3.17 
2.6 0.89 - 53 3.17 
2.8 0.87 - 58 3.17 
3.0 0.85 - 63 3.17 
3.2 0.83 - 68 3.16 
3.4 0.81 - 73 3.14 
3.6 0.79 - 79 3.12 
3.8 0.77 - 85 3.10 
4.0 0.75 - 91 3.08 
4.2 0.73 - 96 3.06 
4.4 0.71 -102 3.04 
4.6 0.69 -108 3.02 
4.8 0.67 -114 3.00 
5.0 0.65 -120 2.98 
5.2 0.63 -126 2.95 
5.4 0.62 -132 2.91 
5.6 0.60 -138 2.87 
5.8 0.59 -144 2.82 
6.0 0.57 -150 2.77 
6.2 0.56 -156 2.73 
6.4 0.54 -162 2.68 
6.6 0.53 -168 2.63 
6.8 0.52 -174 2.58 
7.0 0.51 179 2.54 
7.2 0.51 173 2.50 
7.4 0.51 166 2.46 
7.6 0.50 160 2.43 
7.8 0.50 153 2.40 
8.0 0.50 147 2.36 
8.2 0.51 141 2.31 
8.4 0.51 135 2.26 
8.6 0.52 130 2.21 
8.8 0.52 125 2.15 

930 

ANG 

178 
176 
171 
167 
162 
157 
153 
148 
143 
139 
135 
131 
127 
123 
119 
114 
109 
104 
99 
94 
88 
83 
78 
73 
68 
63 
58 
54 
49 
44 
40 
35 
31 
27 
22 
18 
14 

9 
5 
0 

- 4 
- 8 
-13 
-17 
-22 

Siemens 
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512 ~2 

MAG ANG MAG ANG 

0.002 85 0.71 - 1 
0.004 82 0.71 - 3 
0.009 79 0.70 - 6 
0.013 76 0.69 - 9 
0.017 73 0.69 - 11 
0.021 73 0.68 - 14 
0.025 70 0.67 - 16 
0.030 67 0.67 - 19 
0.034 65 0.66 - 21 
0.038 63 0.66 - 24 
0.042 61 0.65 - 26 
0.046 58 0.64 - 28 
0.051 56 0.63 - 31 
0.055 53 0.62 - 33 
0.059 50 0.61 - 36 
0.063 48 0.60 - 39 
0.067 45 0.58 - 42 
0.070 42 0.56 ...: 45 
0.073 40 0.55 - 48 
0.076 37 0.54 - 51 
0.079 34 0.52 - 54 
0.082 31 0.51 - 57 
0.084 28 0.50 '- 60 
0.087 24 0.48 - 63 
0.089 21 0.47 - 66 
0.091 18 0.45 - 70 
0.092 15 0.43 - 73 
0.093 12 0.41 -77 
0.094 10 0.38 - 81 
0.095 7 0.36 - 85 
0.096 4 0.34 - 89 
0.097 2 0.32 - 94 
0.097 - 1 0.30 - 99 
0.098 -4 0.29 -104 
0.098 - 6 0.27 -109 
0.099 - 9 0.26 -115 
0.099 -11 0.24 -121 
0.099 -13 0.22 -127 
0.099 -16 0.21 -134 
0.099 -18 0.19 -141 
0.099 -20 0.18 -148 
0.099 -22 0.17 -156 
0.099 -24 0.16 -164 
0.099 -27 0.16 -174 
0.099 -29 0.16 176 



CFY30 

10 = 30 mA, Vos = 3.5 V, 4J = 50 .Q 

f 811 ~1 812 ~2 

GHz MAG ANG MAG ANG MAG ANG MAG ANG 

9.0 0.53 120 2.09 -26 0.099 -31 0.16 167 
9.2 0.54 115 2.04 -30 0.099 -33 0.17 158 
9.4 0.55 111 1.98 -35 0.099 -35 0.18 150 
9.6 0.55 107 1.93 -39 0.099 -37 0.19 142 
9.8 0.56 103 1.87 -43 0.099 -39 0.21 135 

10.0 0.57 99 1.82 -47 0.099 -41 0.22 128 
10.2 0.58 95 1.76 -51 0.100 -42 0.23 123 
10.4 0.59 91 1.71 -54 0.100 -44 0.25 118 
10.6 0.60 88 1.65 -58 0.100 -45 0.26 114 
10.8 0.60 85 1.60 -62 0.101 -47 0.27 109 
11.0 0.61 82 1.55 -65 0.101 -48 0.29 104 
11.2 0.61 79 1.51 -69 0.102 -49 0.30 100 
11.4 0.61 76 1.47 -72 0.102 -51 0.31 96 
11.6 0.62 73 1.44 -75 0.103 -52 0.32 92 
11.8 0.62 71 1.41 -78 0.103 -53 0.33 89 
12.0 0.62 68 1.38 -82 0.104 -55 0.34 85 
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10 = 30 mA, Vos = 3.5 V, Zo = 50 Q 

5" =f(f) 5'2=f(f) 

90° 90° 

4 

1 BOo I---f--I-+-+-:--f--+-I--+-f-':';:"'--l 00 1 BOo f--Lf--f--+-:--f--+---if---t--lt-;;--t---I 0° 

-900 -90° 

1BOO I---+-l--+-t--I---"'t=--'II-'-t--'-'F----j 0° 1 BOo I---+-l--t---t+--+-l--r-h-r----j 0° 

- 90° 
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GaAs MMICs GaAs-MMIC 
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GaAs MMIC 

• Single-stage, monolithic microwave IC (MMIC amplifier) 
• Cascadable 50 n gain block 
• Application range: 100 MHz to 3 GHz 
• Third order intercept point 30 dBm typical at 1.8 GHz 
• Gain: 8.5 dB typical at 1.8 GHz 
• Low noise figure: 3.0 dB typical at 1.8 GHz 
• Gain control dynamic range 20 dB 
• Ion-implanted planar structure 
• Chip all gold metallization 
• Chip nitride passivation 

CGY50 

317~2 
4!Ig/;J 1 

ESD: Electrostatic discharge sensitive device, observe handling precautions! 

Type Marking Ordering code Circuit diagram Package 

CGY50 G2 Q 68000 - A8370 " ...r-1.. 2 SOT-143 
II ~ 

) lOUT! D) 

4 
(IN!G) I-

ty~kQ 
~ 

1.3 
(5) 

Maximum Ratings 

Parameter Symbol Value Unit 

Drain voltage (DC) Vo 5.5 V 

Peak drain voltage (DC + RF) Vop 7.5 V 

Current control gate voltage VG -3 ... 0 V 

Drain gate voltage VOG 7.5 V 

Input power . PIN 16 dBm 

Total power dissipation, Tc:51 00 °C Ptot 400 mW 

Channel temperature Tch 150 °C 

Storage temperature range Tstg -40 ... +150 °C 

Thermal Resistance 

Channel- case I) I RthchC I :5125 IKIW 
Note: exceeding any of the maximum ratings may cause permanent damage to the device. Appropriate handling is required to 
protect the electrostatic-sensitive MMIC against degradation due to excess voltage or excess current spikes. Proper ground 
connection of leads 1 and 3 (with minimum inductance) is required to achieve the guaranteed RF performance, stable operating 
conditions and adequate cooling. 

I) For application circuit see page 937. 
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DC Characteristics 
at TA = 25°C, VG = 0 V, VD = 4.5 V, Rs = RL = 50 n, unless otherwise specified, 
(for application circuit see next page). 

Parameter Symbol Values 
min typ 

Drain current ID - 60 

Power gain G 
f= 200 MHz - 10.0 
f= 1800 MHz 7.5 8.5 

Gain flatness L1G 
f= 200 to 1000 MHz - 0.4 
f= 800 to 1800 MHz - 1.1 

Noise figure F - 3.0 
f= 200 to 1800 MHz 

Input return loss RLJN 9.5 12 
f= 200 to 1800 MHz 

Output return loss RLouT 9.5 12 
f= 200 to 1800 MHz 

Third order intercept point, IP3 29 31 
two-tone intermodulation test 
f, = 806 MHz, f2 = 810 MHz, 
Po = 10 dBm (both carriers) 

1 dB gain compression P'dB - 16 
f= 200 to 1800 MHz 

Gain control dynamic range L1G - 20 
f= 200 to 1800 MHz 

936 Siemens 

CGY50 

Unit 
max 

80 mA 

dB 
-
-

dB 
-
2 

4.0 dB 

- dB 

- dB 

- dBm 

- dBm 

- dB 



Application Circuit 
f= 800 to 1800 MHz 

r------------------, 
~ ~ I 

VG1 H H VD 

I I 
I 0, I 
I L, L2 I 

CGY50 

I I 
' •• "' soo 1: ! i '"'."' soo 

'--___________________ J 

~ SOQ Microstripline 

Summary of components 

c1, ~ Chip capacitors 100 pF 
Cs, C4 Chip capacitors 1 nF 

L1, L2 Discrete inductor 1 f.lH or printed microstripline inductor 

Dl Z diode 5.6 V (type BZW 22 C5V6) 

Note: Operating conditions for AN max: RG = RL = 50 11. C, max = 220 pF, Vo = 4.5 V; VG current limited <2 rnA. 

Siemens 937 
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Total power dissipation Ptot = f (Tel 
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Drain currentlo = f (Vo) 
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Siemens 

100 

60 

40 

20 

Drain current 10 = f (VG) 
Vo=4.5 V 

I~ 
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~~ 
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10 

6 

4 

2 

Noise figure F = f (f) 
Vo = 4.5 V. VG = 0 V. Rs = RL = 50 n 

max 

... 
typo 

,;',;' ,. 
-' 

......... 

2 3 GHz 4 

-f 

1) See next page. 

10 

F dB 

t 8 

6 

4 

2 

Noise figure F=f(VG)1) 
Vo = 4.5 V. Rs = RL = 50 n 
f= 200 to 1800 MHz 

-10 

CGY50 

10 
I 

20 30 40 mA 60 
I I I I I 

\ 
\ 

\ 
\ "', r--.. -

" ~1.0 -0.8 -0.6 -0.4 -0.2 V 0 
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Power gain G= f (f) 
Vo=4.5 V. VG = 0 V. Rs= RL = 50 n 

r-..... 
......... 
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typo 
..... , 
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36Hz 4 
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Power gain G = f (VG)') 
VO = 4.5 V. Rs = RL = 50 n 

o 
I 

/ 
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1 3 20 mA60 
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J~ 
jf=0.26Hz I 

r/.,;' 
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CGY50 

Power gain G=f(Poutl 
Vo = 4.5 V. VG = 0 V. Rs = RL = 50 n 
(=800 MHz 

'\ 
~ 
\ 

10 dB 20 

--Pout 

Power gain G=f(VG)') 
Vo = 4.5 V, Rs = RL = 50 n 

-10 
3 
I 

10 
I 

20 30 40 mA 60 
I I I I I 

f = 0.2 6Hz,,-
- 0.8 6Hz~ 

"- -:: .....: 
- 1.8 6Hz.",,- "'. ~ r --' _ 4.0 6Hz 

IX ./' 

b ./ 
A'/, "-

!IJ ....... ...... 
JlI ./ 
0/ 

II 

J , 
I J 

-1.0 -0.8 -0.6 -0.4 -0.2 V 0 

1) The gate voltage VG refers to a typical drain current loss of 60 rnA with the supplementaoy information of the 10 values. 
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dB 

r: 
26 

26 

24 

22 

Third order intercept point 1P3 = f (Vol 
f= 800 MHz, VG = a V. Rs = RL = 50 n 

--
V 

V 

I 

I 
I J 
II 

2 3 4 5 V 6 

The intermodulation ratio d,M can easily be 
determined. 
d,M = 2 (IP3 - Po) 

IP3 = Intercept point 
diM = Intermodulation ratio 
Po = Power level of each carrier in dBm 

Siemens 

CGY50 
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CGY50 

S Parameters 
Vo = 4.5 V, VG = 0 v, Zo = 50 Q 

f 811 5.!1 ~2 5.!2 
GHz MAG ANG MAG ANG MAG ANG MAG ANG 
0.2 0.25 - 31 3.30 164 0.14 5.0 0.05 -144 
0.4 0.27 - 34 3.20 158 0.14 0.0 0.05 -133 
0.6 0.21 - 44 3.17 150 0.13 -2.0 0.08 105 
0.8 0.20 - 54 3.09 142 0.13 -3.0 0.01 91 
1.0 0.19 - 65 3.00 134 0.13 -4.0 0.12 81 
1.2 0.18 - 77 2.90 126 0.13 -5.0 0.14 74 
1.4 0.18 - 93 2.81 118 0.13 -5.0 0.16 68 
1.6 0.17 -103 2.70 111 0.13 -6.0 0.17 62 
1.8 0.17 -119 2.60 103 0.13 -5.0 0.18 56 
2.0 0.17 -130 2.50 96 0.12 -5.0 0.19 51 
2.2 0.18 -141 2.42 94 0.12 '-4.0 0.20 46 
2.4 0.18 -152 2.33 83 0.12 -4.0 0.21 42 
2.6 0.19 -163 2.24 77 0.12 -3.0 0.21 39 
2.8 0.20 -172 2.16 71 0.13 -3.0 0.21 36 
3.0 0.21 179 2.07 65 0.13 -2.0 0.21 33 
3.2 0.22 172 2.01 60 0.13 -2.0 0.21 30 
3.4 0.23 162 1.94 54 0.13 -2.0 0.21 29 
3.6 0.24 153 1.87 49 0.14 -1.0 0.21 28 
3.8 0.26 148 1.81 43 0.14 -1.0 0.21 27 
4.0 0.28 142 1.75 38 0.15 -1.0 0.20 27 

942 Siemens 
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S Parameters 
VD = 4.5 V, VG = 0 V, Zo = 50 n 
~, ~2 

~. ~ 

8:., 
90· 

180· 1---+--+----+-+--+-+----+-+----+---1 0 180· I---f--+----+-+----tl--+--+-+---l.----l 0 

-90· -90· 
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Position Sensor 

GaAs Hall Sensor 
• For digital speed and position measurement 
• High sensitivity and operating temperature 
• Low offset voltage 
• Low TC of sensitivity and internal resistance 

Type Marking Ordering code 
for versions in bulk 

o KSY 13 S13 Q62705-K 142 

Maximum ratings 
Parameter Symbol Ratings 

Control current 11max 7 
Operating temperature TA -40···+150 
range 
Storage temperature range Tstg -50···+160 

Thermal resistance Rth "" 375 
package mounted 
on alumina 
15 mm x 16.7 mm x 0.7 mm 

o Preferred type 

Siemens 

KSY13 

-CGNDi1j Hall Voltage 

Hall 
Voltage +V 

Ordering code for 
versions on 8 mm-tape 

Unit 

mA 
°C 

°C 

K/W 

Package 

SOT 143 

947 



Electrical characteristics 
at TA = 25°C, unless otherwise specified 

Characteristics 

Rated control current 

Open-circuit Hall voltage 
hN=5mA,B=0,1T 

Ohmic offset voltage ') 
11N = 5 mA, B = 0 

Internal resistance 
at the control side 
at the Hall side 

Temperature coefficient of V20 

hN = 5 mA, B = 0,2 T 

Temperature coefficient of Rl0, R20 

11 = 1 mA, B = 0,2 T 

Open-circuit Hall voltage 

V20(TA) = f(TA) 
V20(25 'C) 

1.2 r-.,.-,--,-.... -.--r--r---,,.-,--, 

V20(TA) 

V20(25 'C) I--+-+--t---+-+-+--t---lf-t--f 

I 1.0 1-1r-IIT'f::i:::~::j::j 

0.8 I--+-+-+--+-+-+--t-f-t--f 

0.6 f-f-t-t--t--+-++--+-+---1 

0,4 1.--'---'----'-----'---'----'---'---'_'--' 

Symbol Ratings Unit 

I1N 5 mA 

V20 95···145 mV 

VRO :5 ±30 mV 

Rl0 900 ···1200 n 
R20 900.··1200 n 
TCV20 ~ -0,05 %/K 

TCR10fR20 ~0,08 O/o/K 

Max. control current 11 = f ( TA) 

mA 
8 

4 

2 

\ 

KSY13 

-40 o 40 80 120 160 0 ( 

o 
-40 o 40 80 120 160 0 ( 

-JA 

') Grouping upon request. 
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Temperature Sensors 

NPN silicon planar epitaxial sensors 
• Suitable for measuring, controlling and regulating air, 

non-aggressive gases and liquids 

KTY13 

• To be used as element for temperature compensation 
Contact 

Subst. (JElec. 

• High reliability due to multilayer gold contacts 

Type Marking 
[lKTY13A TA Q62705-K13 

KTY 13 B TB Q62705-K14 
KTY 13 C TC Q62705-K15 
KTY 13 D TD Q62705-K16 

Maximum ratings 
Parameter Symbol Ratings 
Max. DC control current I 3 
Peak current i 7 
t= 10 ms 
Ambient temperature range TA -50 .. · + 150 
Storage temperature range Tstg -50 .. ·+160 

Electrical characteristics 
at TA = 25°C, unless otherwise specified 

Symbol 
Basic resistance ') R25 
IN = 1 mA KTY 13 A 

KTY 13 B 
KTY 13 C 
KTY 13 D 

Tolerance of basic resistance R25 R25·!ol 
R25 = 20000, IN = 1 mA KTY 13 A 

KTY 13 B 
KTY 13 C 
KTY 13 D 

Resistance unbalance M 
at polarity change 
IN = 3 mA 
IN = 1 mA 
Thermal time constant 630/0 value 
in still medium 
in air TAir 
in oil TOil 

Package 

SOT 23 

Unit 
rnA 
mA 

°C 
°C 

min typ 

1980 2000 
1960 2000 
1900 2000 
1800 2000 

- ± 1 
- ± 2 
- ± 5 
- ±10 

- ::; 0,3 
- ::; 0,1 

- 7 
- 1 

max 

2020 
2040 
2100 
2200 

-
-
-
-

-
-

-
-

Elec. 
Contact 

Unit 

0 
0 
0 
0 

a/a 
0/0 

a/a 
a/a 

a/a 
0/0 

s 
s 

') An operating current of 0.1 mA is recommended for precision measurements, as the inherent temperature 
rise is negligible and the unbalance decreases. 

[I Preferred type 
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Limited charging current 
versus ambient temperature j = '( TA) 
Parameter: air, t s 10 ms 
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Temperature coefficient 
versus ambient temperature a. = '( TA) 
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KTY13 

Analytic expression of the regression parabola for the median tempera­
ture factor (l N = 1 mAl 

kT = RRT = [1 + a,(L'lT) + ~(L'lT)'l 
25 

Analytic expression for calculating the sensor temperature 

T(OC) = 25 + fa,' - 4~ ~;~ . kT -a, 

a, = 7,64 . 10- 3 (K-') 
~ = 1,66 . 10-5 (K-') 
R25 = resistance value at TA = 25°C (e. g. 2000 0) 
RT = resistance value at temperature T (OC) 
TA = ambient temperature 
L'l T = temperature difference between T25 and T 
T = temperature ~ sensor package temperature ~ ambient temperature 

Tolerance of the temperature factor 

Temperature T Temperature factor kT 

+150°C 2,214 
+125°C 1,93 
+100°C 1,666 
+ 75°C 1,423 
+ 50°C 1,201 
+ 25°C 1,000 

O°C 0,819 
- 25°C 0,659 
- 50°C 0,52 

Siemens 951 



Sensor resistance 
RT= ((TAl 
IN = 1 rnA 
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The information contained here has been carefully 
reviewed and is believed to be accurate. However, 
due to the possibility of unseen inaccuracies, no 
responsibility is assumed. 
This literature does not convey to the purchaser of 
electronic devices any license under the patent 
rights of the manufacturer. 

Siemens Components , Inc. 
Special Products Division 
186 Wood Avenue South 
Iselin , New Jersey 08830 
Telephone (800) 888-7730 
Fax (908) 632-2830 
Telex 844891 
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