









































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































SMBT 3906

Short-circuit forward current Open-circuit output admittance haze = f(Ic)
transfer ratio haie = (1) Vee=10V, f=1MHz
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10’ 10
BS
hae 5 h22e
/'
H'/
r"‘— ///
10° 10’
5 S
10’ 10°
10" 5 1° S mA 10’ 10” 5 10 SmA 10’
—_— '( — [
Delay time tq = f(/c) Fall time #; = f(Ic)
Rise time t = f(l¢)
3 3
o = Iy =
ns__-____,, T TTII ns !H”H ]
— d AL + — 25°C
fa.le 5 1~ f, hee =10 f 5 — = 125°C —1Vc=40V ]
NN
AN
AW N
ANA N
10 Ay N 10’ N e =20
\ N
B VWAY
AY N
5 [Vee=3.0v{{/ ) AN
‘1\ 1SV 5 ‘\
NN v hee=10 9| N
N~
NI N NAT Y NN
N U .:_
10' VsE=_°V Pl 101
H— 20V T4 —
5 | 5
1° s 10 5 10°mA 10° s 10 5 10’ mA
—_—— [c —— - I(

816 Siemens



SMBT 3906

DC current gain hre = f(Ic)
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NPN Silicon Switching Transistor SMBT 4124
® High current gain: 0.1 to 100 mA
® Low collector-emitter saturation voltage

E

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

SMBT 4124 | SCz | upon request I upon request I SOT 23
Maximum ratings
Parameter Symbol Ratings Unit
Collector-emitter voltage Vieo 25 \Y)
Collector-base voltage Veso 30 \%
Emitter-base voltage Veso 5 \%
Collector current I 200 mA
Total power dissipation Pt 330 mwW
Ta=25°C
Junction temperature T; 150 °C
Storage temperature range Tog -65...+150 °C
Thermal resistance
Junction-ambient Rinsa =375 K/W
Package mounted on
alumina
15 mm X 16.7 mm X 0.7 mm

818
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SMBT 4124

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

DC characteristics min typ max Unit
Collector-emitter breakdown voltage Vigriceo | 25 - - \%

IC =1mA

Collector-base breakdown voltage Vigriceo | 30 - - \%
Emitter-base breakdown voltage Vierieso | 5 - - Vv

IE =10 PA

Collector cutoff current Icgo - - 50 nA
VCB=20V,IE=O

Emitter cutoff current Igo - - 50 nA
Vee=3V,/.=0

DC current gain hee

Ic=2mA, Ve =1V 120 - 360 -
Ic=50mA, Ve =1V 60 - -
Collector-emitter saturation voltage?) Veesat - - 0.3 \'
Ic= 50mA;IB= 5 mA

Base-emitter saturation voltage?) VaEsat - - 0.95 Vv
Ic=50mA;IB=5mA

AC characteristics Symbol | min typ max Unit
Transition frequency fr 300 - - MHz
I =10 mA, Ve = 20V, f =100 MHz

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

Input capacitance Cibo - - 8 pF
Veg =05V, f=1MHz

Smali-signal current gain hie 120 - 480 -
IC=1mA; VCE‘= 5V, f=1kHz

Noise figure NF - - 5 dB

Ic=0.1mA, V=5V, f=10 Hz to 15 kHz
Rs =1kQ

1) Pulse test: t < 300 Us, D<2%

Siemens
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SMBT 4124

Total power dissipation P, = f(T,)

Saturation voltage I¢c = f(Vge ot Vee sar)

820
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PNP Silicon Switching Transistor

SMBT 4126
@ High current gain: 0.1 to 100 mA
® Low collector-emitter saturation voltage
E
B
Type Marking | Ordering code for | Ordering code for Package
versions in bulk versions on 8-mm tape
SMBT 4126 | SC3 | upon request I upon request l SOT 23
Maximum ratings
Parameter Symbol Ratings Unit
Collector-emitter voltage Veceo 25 \Y)
Collector-base voltage Veso 25 \'
Emitter-base voltage Veso 4 Y,
Collector current I 200 mA
Total power dissipation Piot 330 mw
To=25°C
Junction temperature T; 150 °C
Storage temperature range Tt -65...+150 °C
Thermal resistance
Junction-ambient Rinsa =375 K/W
Package mounted on
alumina
15 mm X 16.7 mm X 0.7 mm
Siemens 821



SMBT 4126

Electrical characteristics

at Tpo = 25 °C, unless otherwise specified

DC characteristics Symbol | min typ max Unit
Collector-emitter breakdown voltage Vigriceo | 25 - - \

IC = 1 mA

Collector-base breakdown voltage Vigriceo | 25 - - \

I. =10 pA

Emitter-base breakdown voltage Vigrieso | 4 - - \'

IE =10 pA‘

Collector cutoff current Icgo - - 50 nA
VCB = 20V,IE=O

Emitter cutoff current Iggo - - 50 nA
Ve=3V,/.=0

DC current gain hee

IC= 2mA, VCE =1V 120 360 -
IC=50mA, VCE=1V 60 -
Collector-emitter saturation voltage!) Veesat - - 0.4 \Y;
IC=50mA;IB=5mA

Base-emitter saturation voltage!) VaEsat - - 0.95 Vv

I. =50 mA; Iz = 5 mA

AC characteristics Symbol | min typ max Unit
Transition frequency fr 250 - - MHz
Ic =10 mA, Ve = 20V, =100 MHz

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

Input capacitance Cibo - - 10 pF
Veg =05V, f=1MHz

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

Noise figure NF - - 4 dB

Ic=01mA, Vee=5V, f=10 Hz to 15 kHz

Rs =1kQ

1) Pulse test: t < 300 Us, D=2%

822
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SMBT 4126

Total power dissipation Py, = 7(T,)
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PNP Silicon Transistors SMBT 5086

SMBT 5087
® For AF input stages and driver applications
@ High current gain
® Low collector-emitter saturation voltage E
® Low noise between 30 Hz and 15 kHz c

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

SMBT 5086 l S2pP upon request upon request ‘ SOT 23
SMBT 5087 | S20 upon request upon request SOT 23
Maximum ratings
Parameter Symbol Ratings Unit
Collector-emitter voltage Veeo 50 \"
Collector-base voltage Veso 50 \'
Emitter-base voltage Veso 3 \)
Collector current Ic 50 mA
Total power dissipation Piot 330 mwW
To=25°C
Junction temperature T; 150 °C
Storage temperature range Taq -65...+150 °C
Thermal resistance
Junction-ambient Rinia = 375 K/W
Package mounted on
alumina
15 mm X 16.7 mm X 0.7 mm

824 Siemens



SMBT 5086

SMBT 5087
Electrical characteristics
at T, = 25 °C, unless otherwise specified
DC characteristics Symbol | min typ max | Unit
Collector-emitter breakdown voltage Vigriceo | 50 - - \'
I =1 mA
Collector-base breakdown voltage Vigriceo 50 _ _ Vv
I. =100 pA
Emitter-base breakdown voltage Vigrieso | 3 - - \%
Collector cutoff current Icgo
V=10V, I =0 - - 10 nA
Vc5= 35 V, IE=0 - - 50 nA
Vee =35V, I:=0, T, = 160°C - - 20 pA
DC current gain hee
Ic =100 pA, Ve =5V SMBT 5086 150 - 500 -
SMBT 5087 250 - 800 -
Ic=1mA, V=5V SMBT 5086 150 - - -
SMBT 5087 250 - - -
Ic=10mA, Ve =5V SMBT 5086 150 - - -
SMBT 5087 250 - - -
Collector-emitter saturation voltage!) Veesat - - 0.3 \)
Ic=10mA; Iz = 1 mA
Base-emitter saturation voltage!) ViEsat - - 0.85 \
Ic=10mA; Iz = 1 mA
AC characteristics Symbol | min typ max Unit
Transition frequency fr 40 - - MHz
I =05 mA, Ve =5V, f=100 MHz
Output capacitance Cobo - - 4 pF
Vie=5V,f=1MHz
Small-signal current gain hse
Ic=1mA; Vee=5V,f=1kHz SMBT 5086 150 - 600 -
I.=1mA; V=5V, f=1kHz SMBT 5087 250 - 900 -
Noise figure NF
I =100 pA, Ve = 5V, f=1kHz,
Rs = 3 kQ SMBT 5086 - - 3 dB
SMBT 5087 - - 2 dB
I. =2 mA, Ve =5V, f=10 Hz to 15 kHz, i
Rs =10 kQ SMBT 5086 - - 3 dB
SMBT 5087 - - 2 dB

1) Pulse test: t =< 300 Us, D<= 2%

Siemens 825



SMBT 5086
SMBT 5087

Total power dissipation P, = f(T,)
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SMBT 5086
SMBT 5087

Base-emitter saturation voltage Ic = 7(Vagsa)
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SMBT 5086
SMBT 5087

Collector cutoff current Icgo = (7,)
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Noise figure NVF = (V)

Ic = 0.2 mA, Rg = 2 kQ, f=1kHz
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SMBT 5086

SMBT 5087
Noise figure NF = f(I¢) Noise figure NF = f(I;)
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NPN Silicon Darlington Transistor SMBT 6427

@ For general amplifier applications
@ High collector current

@ High current gain E
C
B
Type Marking | Ordering code for | Ordering code for Package
versions in bulk versions on 8-mm tape
SMBT 6427 | S1V | upon request | upon request | SOT 23

Maximum ratings

Parameter Symbol Ratings Unit
Collector-emitter voltage Veeo 40 \Y
Collector-base voltage Veeo 40 \
Emitter-base voltage Veso 12 \)
Collector current I 500 mA
Peak collector current Icm 800 mA
Total power dissipation Pior 360 mwW
»TA =25 °C

Junction temperature T; 150 °Cc
Storage temperature range Totg -65...+150 °C
Thermal resistance

Junction-ambient Rinoa = 350 K/W
Package mounted on

alumina

15 mm X 16.7 mm X 0.7 mm

830 Siemens



SMBT 6427

Electrical characteristics

at 7p = 25 °C, unless otherwise specified

DC characteristics Symbol | min typ max Unit
Collector-emitter breakdown voltage Visriceo | 40 - - \Y
Ic =10 mA
Collector-base breakdown voltage Viericso | 40 - - \'
I =100 pA
Emitter-base breakdown voltage Vigrieso | 12 - - \Y
Iz =10 pA
Collector cutoff current Icgo
VCB =30 V, IE=O - - 50 nA
Veg =30V, I =0, T, =150°C - - 10 pA
Collector cutoff current Iéeo - - 1 pA
Ve =30V, ;=0
Emitter cutoff current Igso - - 50 nA
Ve =10V, /. =0
DC current gain hee
Ic.=10mA, Ve =5V 10000 100000| -
I.=100mA, Ve =5V 20000 200000 -
I.=500mA, V=5V 14000 140000
Collector-emitter saturation voltage?) VicEsat

I =50mA; Iz = 0.5 mA - - 1.2 -V
I. =500 mA; Iz = 0.5 mA - - 1.5 \
Base-emitter saturation voltage?) ViaEsat - - 2.0 \%
I. = 500 mA; Iz = 0.5 mA
Base-emitter voltage Vit (on) - - 1.75 \%
IC=50mA; VCE=5V
AC characteristics Symbol | min typ max Unit
Transition frequency fr 130 - - MHz
Je = 50 mA, Vg = 5V, f = 100 MHz
Output capacitance Covo - - 7 pF
Ve =10V, f=1 MHz
Input capacitance Civo - - 25 pF
Veg =05V, f=1MHz
Noise figure NF
Ic=1mA, V=5V, Rs=100 kQ - - 10 dB
f=1kHz to 15 kHz
1) Pulse test: t <300 Us, D<2%
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SMBT 6427

Total power dissipation P, = f(T,)
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SMBT 6427

Collector-emitter saturation voltage

Base-emitter saturation voitage /c = f(Vge sat)
Ie = f(Veesar)
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NPN Silicon Transistors SMBT 6428
SMBT 6429
® For AF input stages and driver applications
@ High current gain
® Low collector-emitter saturation voltage c
B
Ordering code for

Type Marking | Ordering code for
versions in bulk

versions on 8-mm tape

’ Package

upon request

SMBT 6428 ’ S1K
upon request

SMBT 6429 | S1L

Maximum ratings

upon request ’ SOT 23

upon request

SOT 23

Parameter Symbol SMBT 6428 | SMBT 6429 | Unit
Collector-emitter voltage Vceo 50 45 \%
Collector-base voltage Veeo 60 55 \'
Emitter-base voltage Veso 6 \'
Collector current I 200 mA
Total power dissipation Piot 330 mwW
Ta=25°C i

Junction temperature T; 150 °C
Storage temperature range Tg -65...+150 °C
Thermal resistance

Junction-ambient Rinia =375 K/W
Package mounted on

alumina

15 mm X 16.7 mm X 0.7 mm

834 Siemens



SMBT 6428

SMBT 6429
Electrical characteristics
at 7, = 25 °C, unless otherwise specified
DC characteristics Symbol | min typ max Unit
Collector-emitter breakdown voltage Visriceo
I. =1 mA SMBT 6428 50 - - \
SMBT 6429 45 - - \%
Collector-base breakdown voltage Vigricao
I. =10 pA SMBT 6428 60 - - \
SMBT 6429 55 - - \%
Emitter-base breakdown voltage Vigrieso | 6 - - \'
IE =1 pA
Collector cutoff current Icgo
V=30V, Ig=0 - - 10 nA
Ve =30V, I =0, T, = 150°C - - 10 pA
Collector cutoff current Iceo - - 100 nA
VCE= 30V,I|3=0
Emitter cutoff current Ieso - - 10 nA
Ve =5V, /=0
DC current gain hee
Ic.=10pA, Ve =5V SMBT 6428 250 -
SMBT 6429 500 -
Ic =100 pA, Ve = 5V SMBT 6428 250 650 -
SMBT 6429 500 1250 | -
Ic=1mA V=5V SMBT 6428 250 -
SMBT 6429 500 -
Ic=10mA, Vee=5YV SMBT 6428 250 -
SMBT 6429 500 -
Collector-emitter saturation voltage!) Viesat
Ic =10mA; Iz = 0.5 mA - - 0.2 \'
I =100 mA; Iz = 5 mA - - 0.6 \
Base-emitter voltage VeE(on) 0.56 - 0.66 \
IC= 1 mA; VCE=5V
AC characteristics Symbol | min typ max Unit
Transition frequency fr 100 - 700 MHz
Ic=5mA, Vg =5V, f=100 MHz
Output capacitance Cobo - - 3 pF
VCB= 10V, f=1MHz
Input capacitance Civo - - 15 pF
VEB =0.5 V, f=1MHz
1) Pulse test: t =300 Us, D=2%
Siemens 835



SMBT 6428
SMBT 6429

836

Total power dissipation P, = f(T,)
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SMBT 6428
SMBT 6429

Base-emitter saturation voltage
Ie= f(Vaesa)
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SMBT 6428
SMBT 6429

Collector cutoff current Iz, = £(7T,)
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NPN Silicon AF Transistors

SMBTA 05

SMBTA 06
@ High break down voltage
@® Low collector-emitter saturation voltage /
® Complementary types: SMBTA 55, SMBTA 56 (PNP) £
C
B
Type Marking Ordering code Ordering code for Package
for versions in bulk versions on 8 mm-tape

SMBTA 05 S1H Q68000-A6402 Q68000-A3430 SOT 23
SMBTA 06 S1G Q68000-A6403 Q68000-A3428 SOT 23
Maximum ratings
Parameter Symbol SMBTA 05 | SMBTA 06 Unit
Collector-emitter voltage Vceo 60 80 Vv
Collector-base voltage Veeo 60 80 \
Emitter-base voltage VEBO 4 \Y
Collector current Ic 500 mA
Peak collector current Icm 1 A
Base current I 100 mA
Peak base current Iem 200 mA
Total power dissipation Ptot 330 mW
Ta=25°C
Junction temperature T 150 °C
Storage temperature Tstq —65...4+150 °C
Thermal resistance RthJA <375 K/W
junction -ambient
package mounted
on alumina
15 mm x 16.7 mm x 0.7 mm

Siemens 839



SMBTA 05

SMBTA 06
Electrical characteristics
at Ta = 25°C, unless otherwise specified
DC characteristics Symbol min typ max Unit
Collector-emitter breakdown voitage V(BR) cEO
Ic=1mA SMBTA 05 60 - - \"
SMBTA 06 80 - - \"
Collector-base breakdown voltage V(BR) cBO
Ic =100 pA SMBTA 05 60 - - \"
SMBTA 06 80 - - \"
Emitter-base breakdown voltage Visr)EBO | 4 - - \
Ie =10 pA
Collector cutoff current Iceo
Veg =60V SMBTA 05 - - 100 nA
Ves =80V SMBTA 06 - - 100 nA
Ve =60V, Ta=150°C  SMBTA 05 - - 20 pA
Vce =80V, Ta=150°C  SMBTA 06 - - 20 pA
Collector cutoff current Iceo - - 100 nA
Vece=60V
DC current gain') hee
Ic= 10mA, Vce=1V 50 - - -
Ic=100mA, Vce =1V 50 - - -
Collector-emitter saturation voltage') VcEsat - - 0,25 \Y
Ic=100mA, Ig = 10 mA
Base-emitter saturation voltage’) VBEsat - - 12 v
Ic=100mA, Vce=1V
AC characteristics Symbol min typ max Unit
Transition frequency fr - 100 - MHz
Ic=20mA, Vce =5V, f=20 MHz
Output capacitance Cob - 12 - pF
Veg =10V, f=1MHz
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SMBTA 05

SMBTA 06
Total power dissipation Piot = f(7a) Collector current Ic = f(VgEsat)
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SMBTA 05
SMBTA 06
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NPN Silicon Darlington Transistors SMBTA 13
SMBTA 14
@ High DC current gain
® High collector current
@ Collector-emitter saturation voltage E
C
B
Type Marking Ordering code Ordering code for Package
for versions in bulk versions on 8 mm-tape
SMBTA 13 | S1M Q68000—-A4331 Q68000-A6475 SOT 23
SMBTA 14 | SIN Q68000-A4332 Q68000-A6476 SOT 23
Maximum ratings
Parameter Symbol | Ratings Unit
Collector-emitter voltage Vceo 30 \
Collector-base voltage VeBo 30 \
Emitter-base voltage VEBo 10 \
Collector current Ic 300 mA
Peak collector current Icm 500 mA
Base current Is 100 mA
Peak base current Ism 200 mA
Total power dissipation Prot 330 mw
Ta=25°C
Junction temperature T; 150 °C
Storage temperature range | Tstg —65...+150 °C
Thermal resistance Rthia <375 K/W
junction -ambient
package mounted
on alumina
15 mm x 16.7 mm x 0.7 mm
Siemens 843



SMBTA 13

SMBTA 14

Electrical characteristics
at Ta = 25°C, unless otherwise specified
DC characteristics Symbol min typ max Unit
Collector-emitter breakdown voltage VBRryceo | 30 - - \
Ic=10pA
Collector-base breakdown voltage Ver)cao | 30 - - \
Ic=10pA
Emitter-base breakdown voltage Veryeso | 10 - - \"
Ie =10 pA
Collector cutoff current Iceo - - 100 nA
Ve =30V
Emitter cutoff current Iego - - 100 nA
Ves=10V
DC current gain hee
Ic=10mA, Vce=5V")

SMBTA 13 5000 - - -

SMBTA 14 10000 - - -
Ic=100mA, Vce =5V")

SMBTA 13 10000 - - -

SMBTA 14 20000 | - - -
Collector-emitter saturation voltage') VCEsat - - 1.5 \%
Ic=100mA, Ig =0,1 mA
Base-emitter saturation voltage') VBEsat - - 2 \
Ic=100mA, Ig =0,1 mA
AC characteristics Symbol min typ max Unit
Transition frequency fr 125 - - MHz
Ic=50mA, Vce =5V, f=20 MHz

844 Siemens



SMBTA 13

Pulse handling capability ri, = (1)

SMBTA 14
Total power dissipation Piot = f(7a) Capacitance Ccso = f(VcBo)
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SMBTA 13
SMBTA 14

Base-emitter saturation voltage VBesat = f(Ic)
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NPN Silicon AF Transistor SMBTA 20

@ High DC current gain
@ Low collector-emitter saturation voltage

E
C
B
Type Marking | Ordering code Ordering code for Package
for versions in bulk versions on 8 mm-tape
SMBTA20 | SiC | Q68000-A4333 | Q68000-A6477 | soT23

Maximum ratings

Parameter Symbol | Ratings Unit
Collector-emitter voltage Vceo 40 \
Emitter-base voltage VeBo 4 \"
Collector current Ic 100 mA
Peak collector current Icm 200 mA
Peak base current Ism 200 mA
Total power dissipation Ptot 330 mwW
Ta=25°C

Junction temperature T 150 °C
Storage temperature range | Tstg —65...4+150 °C
Thermal resistance Rthia <375 K/W
junction-ambient

package mounted

on alumina

15 mm x 16.7 mm x 0.7 mm

Siemens 847



SMBTA 20

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

DC characteristics Symbol min typ max Unit
Collector-emitter breakdown voltage V(eryceo | 40 - - \"
Ic=1mA

Emitter-base breakdown voltage V(BR) EBO 4 -~ - \
Ie =100 pA

Collector cutoff current IcBo

Ve =30V - - 100 nA
Ve =30V, Ta = 150°C - - 20 LA
Emitter cutoff current ITeBo - ~ 20 nA
Ve =4V

DC current gain hee 40 - 400 —
Ic=5mA, Vce =10V

Collector-emitter saturation voltage') VcEsat - - 0,25 \%
Ic=10mA, Ig=1mA

AC characteristics Symbol min typ max Unit
Transition frequency fr 125 - - MHz
Ic=20mA, Vce=5V, f= 100 MHz

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

848 Siemens



SMBTA 20

Total power dissipation Piot = 7(7a)
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SMBTA 20

Base-emitter saturation voltage /¢ = f(Vgesat) Collector-emitter saturation voltage
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NPN Silicon Transistors for High Voltages

SMBTA 42

SMBTA 43
@ High breakdown voltage
® Low collector-emitter saturation voltage
@ Complementary types: SMBTA 92, SMBTA 93 (PNP) E
C
B
Ordering code Ordering code for

Type | Marking |

for versions in bulk

versions on 8 mm-tape

[ Package

SMBTA 42 S1D Q68000-A4329 Q68000-A6478 SOT 23
SMBTA 43 S1E Q68000-A4330 Q68000-A6482 SOT 23
Maximum ratings
Parameter Symbol SMBTA 42 | SMBTA 43 Unit
Collector-emitter voltage Veeo 300 200 \"
Collector-base voltage VeBo 300 200 \
Emitter-base voltage VEBo 6 \"
Collector current Ic 500 mA
Base current Is 100 mA
Total power dissipation Ptot 360 mwW
Ta=25°C
Junction temperature T 150 °C
Storage temperature range Tstg —65...4+150 °C
Thermal resistance Rtha =< 350 K/W
junction -ambient
package mounted
on alumina
15 mm x 16.7 mm x 0.7 mm

Siemens 851



SMBTA 42

SMBTA 43
Electrical characteristics
at Ta = 25°C, unless otherwise specified
DC characteristics Symbol min typ max Unit
Collector-emitter breakdown voltage V(BR) cEO
Ic=1mA
SMBTA 42 300 - - \
SMBTA 43 200 - - v
Collector-base breakdown voltage V(8R) cBO
Ic =100 pA
SMBTA 42 300 - - \"
SMBTA 43 200 - - \"
Emitter-base breakdown voltage V(eRryeBo | 6 - - \
Ie =100 pA
Collector cutoff current Iceo
Veg =200V SMBTA 42 - - 100 nA
Ves = 160V SMBTA 43 - - 100 nA
Ve =200V, Ta =150°C SMBTA 42 - - 20 A
Ve =160V, Ta = 150°C SMBTA 43 - - 20 pA
Emitter cutoff current Tego - - 100 nA
Vee=3V
DC current gain hre
Ic= 1mA, Vce=10V 25 - - -
Ic=10mA, Vce =10V") 40 - - -
Ic =30mA, Vce =10V') SMBTA 42 40 - - -
SMBTA 43 40 - - -
Collector-emitter saturation voltage') VcEsat
Ic=20mA, Is=2mA
SMBTA 42 - - 05 \
SMBTA 43 - - 04 \
Base-emitter saturation voltage') VBEsat - - 0.9 \"
Ic=20mA, Ie=2mA
AC characteristics Symbol min typ max Unit
Transition frequency fr 50 - - MHz
Ic=10mA, Vce =20V, f= 100 MHz
Output capacitance ‘ Cob
Vee =20V, f=1MHz
SMBTA 42 - - 3 pF
SMBTA 43 - - 4 pF

') Pulse test: t < 300 us, D = 20/0.
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SMBTA 42

SMBTA 43
Total power dissipation Pt = f(7a) Transition frequency fr = f(I¢)
Vce =10V, f= 100 MHz
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SMBTA 42

SMBTA 43
Collector cutoff current Icgo = f(7a) Collector current Ic = f(Vge)
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PNP Silicon AF Transistors SMBTA 55

SMBTA 56
@ High breakdown voltage
@ Low collector-emitter saturation voltage
® Complementary types: SMBTA 05, SMBTA 06 (NPN) E
C
B
Type Marking Ordering code Ordering code for Package
for versions in bulk versions on 8 mm-tape
SMBTA 55 S2H Q68000-A7420 Q68000-A3386 SOT 23
SMBTA 56 S2G Q68000-A7421 Q68000-A2882 SOT 23
Maximum ratings
Parameter Symbol SMBTA 55 | SMBTA 56 Unit
Collector-emitter voltage Vceo 60 80 \Y
Collector-base voltage VeBo. 60 80 \"
Emitter-base voltage VEBo 4 \
Collector current Ic 500 mA
Peak collector current Icm 1 A
Base current I 100 mA
Peak base current Igm 200 mA
Total power dissipation Prot 330 mwW
Ta=25°C
Junction temperature T 150 °C
Storage temperature range Tstg —65...+150 °C
Thermal resistance Rthia <375 K/W
Junction -ambient
package mounted
on alumina
15 mm x 16.7 mm x 0.7 mm

Siemens 855



SMBTA 55

SMBTA 56

Electrical characteristics
at 7Ta = 25°C, unless otherwise specified
DC characteristics Symbol min typ max Unit
Collector-emitter breakdown voltage V(BR) cEO
Ic=1mA

SMBTA 55 60 - - \"

SMBTA 56 80 - - Vv
Collector-base breakdown voltage V(BR) cBO
Ic =100 pA

SMBTA 55 60 - - \

SMBTA 56 80 - - Vv
Emitter-base breakdown voltage ViBr)EBO | 4 - - \"
Ie =10 pA
Collector cutoff current Iceo
Ves =60V SMBTA 55 - - 100 nA
Ve =80V SMBTA 56 - - 100 nA
Ve =60V, Ta=150°C SMBTA 55 - - 20 pHA
Vee =80V, Ta=150°C  SMBTA 56 - - 20 pA
Collector cutoff current Iceo - - 100 nA
Vce=60V
DC current gain') hre
Ic= 10mA, Vce=1V 50 - - -
Ic=100mA, Vce=1V 50 - - -
Collector-emitter saturation voltage') VcE(sat) - - 0,25 \
Ic=100mA, Ig =10 mA
Base-emitter saturation voltage') VBE(sat) - - 1,2 \'
Ic=100mA, Vce=1V
AC characteristics Symbol min typ max Unit
Transition frequency fr - 100 - MHz
Ic=20mA, Vce=5V, f=20 MHz
Output capacitance Cob - 12 - pF
Vee=10V, f=1MHz

') Pulse test: < 300 pus, D = 20/.

856 Siemens



SMBTA 55

SMBTA 56
Total power dissipation Piot = f(7a) Collector current Ic = f(VBEsat)
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SMBTA 55

SMBTA 56
Base-emitter saturation voltage Vgesat = f(I¢) Collector-emitter saturation voltage
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PNP Silicon Darlington transistors

SMBTA 63

SMBTA 64
@ High collector current
@ High DC current gain
E
C
B
Type Marking Ordering code Ordering code for Package
for versions in bulk versions on 8 mm-tape
SMBTA 63 S2u Q68000-A6419 Q68000-A2625 SOT 23
SMBTA 64 Sa2v Q68000-A6420 Q68000-A2485 SOT 23
Maximum ratings
Parameter Symbol SMBTA 63 | SMBTA 64 Unit
Collector-emitter voltage Vceo 30 30 \
Collector-base voltage Veeo 30 30 \"
Emitter-base voltage VEBo 10 10 \
Collector current Ic 500 mA
Peak collector current Icom 800 mA
Base current Ip 100 mA
Peak base current Ism 200 mA
Total power dissipation Ptot 360 mw
TaA=25°C
Junction temperature T 150 °C
Storage temperature range Tstg —65...+150 °C
Thermal resistance RthsA <350 K/W
junction -ambient
package mounted
on alumina
15 mm x 16.7 mm x 0.7 mm
Siemens 859



SMBTA 63

SMBTA 64
Electrical characteristics
at Ta = 25°C, unless otherwise specified
DC characteristics Symbol min typ max Unit
Collector-emitter breakdown voltage V(er)ceo | 30 - - \
Ic=10pA
Collector-base breakdown voltage V(er)jcso | 30 - - \
Ic=10pA
Emitter-base breakdown voltage Ver)eso | 10 - - Vv
Ie =10 pA
Collector cutoff current Icso - - 100 nA
Ve =30V
Emitter cutoff current IeBo - - 100 nA
Ves= 10V
DC current gain') hee
Ic=10mA, Vce=5V
SMBTA 63 5000 | - - -
SMBTA 64 10000 | - - -
Ic=100mA, Vce=5V
SMBTA 63 10000 | - - -
SMBTA 64 20000 | - - -
Collector-emitter saturation voltage') VcEsat - - 1,5 \"
Ic=100mA, Ig = 0,1 mA
Base-emitter saturation voltage') VBEsat - - 2 \
Ic =100 mA, Ig = 0,1 mA
AC characteristics Symbol min typ max Unit
Transition frequency fr 125 - - MHz
Ic=50mA, Vce =5V, f=20MHz
') Pulse test: t < 300 ps, D = 200.
860 Siemens



SMBTA 63
SMBTA 64
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mw

400

200

100

Pulse handling capability rin = f(t)

50 100

150 °C

(standardized)
K
W
10°
5 G
;/
-/’
o r’J 0,5
LR 0,2
'17 0,1
5 7 0,05
W 0,02
i/ 0,01
e 0,005
A 0=0
1072
5 /|
. fof=— L L]
-2 LML
7 Al
l f T
-3 Lo g 1
10 107 107 107 02 0" 0

t

0's

Collector-base capacitance Cceo = f(VcBo)
Emitter-base capacitance Cegso = f(VEBo)

f=1MHz
pF
10
Ceso
(€ cpo)
N

W\N\ Ceao
5 .\ g
NN
Ceso S
~<7_
0
10" 5 10° 5 10'v

— Vego | Veo)

Transition frequency fr = f(/¢)
Vce=5V

MHz

103

—_—

10?

10’

E%EEEE

10°

Siemens

5 10

5 102

_-_,I

5 10°mA

C

861



SMBTA 63
SMBTA 64
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PNP Silicon Transistor SMBT A 70

@ For AF input stages and driver applications
@ High current gain

® Low collector-emitter saturation voltage E
C
B
Type Marking | Ordering code for | Ordering code for Package
versions in bulk versions on 8-mm tape
SMBT A 70 | S2C ( upon request : ‘ upon request | SOT 23

Maximum ratings

Parameter Symbol Ratings Unit
Collector-emitter voltage Veeo 40 \)
Emitter-base voltage Veso 4 \'
Collector current I 100 mA
Peak collector current Icm 200 mA
Peak base current Igm 100 mA
Total power dissipation Piot 330 mwW
Ta=25°C

Junction temperature T, 150 °C
Storage temperature range Tag -65...+150 °C
Thermal resistance

Junction-ambient Rinun =375 K/W
Package mounted on

alumina

15 mm X 16.7 mm X 0.7 mm

Siemens 863



SMBT A 70

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

DC characteristics Symbol | min typ max Unit
Collector-emitter breakdown volitage Vigriceo | 40 - - \"

I. =1 mA

Emitter-base breakdown voltage Vigrieso | 4 - - \"

Ie =100 pA

Collector cutoff current Icgo

VCB =30V, IE =0 - - 100 nA
Veg=30V,I=0, Ty =150°C - - 20 A
Emitter cutoff current Iego - - 20 nA
VEB =4V, [c =0

DC current gain hee 40 - 400 -
IC= 5mA, VCE=1OV

Collector-emitter saturation voltage?) VeEsat - - 0.25 v
Ic=10mA; Ig = 1 mA

AC characteristics Symbol | min typ max Unit
Transition frequency fr 125 - - MHz
Ic=5mA, Vg = 10V, f=100 MHz

Output capacitance Cobo - - 4 pF
Veg =10V, F=1 MHz

864 Siemens



SMBT A70
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SMBT A 70

Total power dissipation P, = £(T,)
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Saturation voltage Ic = f(Vgecar, Veesar)
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PNP Silicon Transistors for High Voltages SMBTA 92

SMBTA 93
@ High breakdown voltage
@ Low collector-emitter saturation voltage
® Complementary types: SMBTA 42, SMBTA 43 (NPN) E

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

SMBTA 92 s2D Q68000-A4338 Q68000-A6479 SOT 23
SMBTA 93 S2E Q68000-A4339 Q68000-A6483 SOT 23
Maximum ratings
Parameter Symbol SMBTA92 | SMBTA 93 Unit
Collector-emitter voltage Vceo 300 200 \
Collector-base voltage VeBo 300 200 \
Emitter-base voltage VeBo 5 \
Collector current Ic 500 mA
Base current Is 100 mA
Total power dissipation Piot 360 mw
Ta=25°C
Junction temperature Tj 150 °C
Storage temperature range Tstg —65...4150 °C
Thermal resistance Rthia < 350 K/W
junction -ambient
package mounted
on alumina
15 mm x 16.7 mm x 0.7 mm

Siemens
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SMBTA 92

SMBTA 93
Electrical characteristics
at Ta = 25°C, unless otherwise specified
DC characteristics Symbol min typ max Unit
Collector-emitter breakdown voltage V(BR) cEO
Ic=1mA
SMBTA 92 300 - - \
SMBTA 93 200 - - \"
Collector-base breakdown voltage V(BR) cBO
Ic =100 pA
SMBTA 92 300 - - \
SMBTA 93 200 - - Vv
Emitter-base breakdown voltage Vryeso | 5 - - \
Ie =100 pA
Collector cutoff current IcBo
Vee =200V SMBTA 92 - - 250 nA
Ves =160V SMBTA 93 - - 250 nA
Ve =200V, Ta=150°C SMBTA 92 - - 20 LA
Ve =160V, To = 150°C SMBTA 93 - - 20 LA
Emitter cutoff current ITego - - 100 nA
Ve =3V |
DC current gain hre
Ic= 1mA, Vce=10V 25 - - -
Ic=10mA, Vce = 10V") 40 - - -
Ic=30mA, Vce =10V'") SMBTA 92 25 - - -
SMBTA 93 25 - - -
Collector-emitter saturation voltage') VcEsat
Ic=20mA, Ig=2mA
SMBTA 92 - - 0,5 Vv
SMBTA 93 - - 0,4 Vv
Base-emitter saturation voltage’) VBEsat - - 0,9 \
Ic=20mA, Ig =2 mA
AC characteristics Symbol min typ max Unit
Transition frequency fr 50 - - MHz
Ic=10mA, Vce =20V, f= 100 MHz
Output capacitance Cob
Ve =20V, f=1MHz
SMBTA 92 - - 6 pF
SMBTA 93 - - 8 pF

') Pulse test: t <300 us, D = 20/0.

868 Siemens



SMBTA 92

SMBTA 93
Total power dissipation Pt = f(7a) Transition frequency fr = f(I¢)
Vece =20V, f= 100 MHz
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SMBTA 92

SMBTA 93
Collector cutoff current Icgo = 7(7a) Collector current I¢c = f(VBg)
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SIPMOS N Channel MOSFET SN 7002

® SIPMOS - enhancement mode

@ Drain-source voltage Vbs = 60V
® Continuous drain current lp = 0.19A S
® Drain-source on-resistance  Ros(on) = 5.0Q D
® Total power dissipation R, = 0.36W G
Type ‘ Marking LOrderlng code for Package

versions on 12 mm-tape

SN 7002 l 8G | Q67000-S063 | SOT 23

Maximum Ratings

Parameter Symbol Ratings Unit Conditions

Drain-source voltage Vos 60 \Y

Drain-gate voltage Vbar 60 \ Rgs =20 kQ

Continuous drain current /o 0.19 A Ta =25°C

Pulsed drain current lopuis 0.76 A Ta =25°C

Peak gate-source voltage Vas *20 \ aperiodic

Power dissipation Po 0.36 w Ta =25°C

Operating and storage T

temperature range Tatg -85...+150 °C

Climatic category 55...150...56 DINIEC 68 part 1

Thermal resistance

Chip - air Rthoa <350 KW Mounted on

Chip - substrate rear side Rith usr <285 Ceramic substrate
2.5cm?

Siemens ' 871



SN 7002

Electrical Characteristics
at Tj =25°C, unless otherwise specified.
Description Symbol Characteristics Unit Condition
min. l typ. max.
Static characteristics
Drain-source V(sr)pSs 60 - - v Vas =0
breakdown voltage Ip =0.25mA
Vas = V;
Gate threshold voltage Vastth) 0.8 14 20 v Ig=tmA
Zero gate voltage Ipss - 0.1 1.0 HA T, =25°C
drain current Vas =0
Vps =60V
Gate-source leakage | gss - 1.0 10 nA Vas =20V, Vpg =0V
current
Vags =10V
Drain-source on-state Rps(on) - 2.0 5.0 Q Ip =0.5A
resistance - 3.0 75 Q Vas =4.5V
I p =0.05A
Dynamic characteristics
Forward transconductance e 0.1 0.18 - S Vbs =2*/p * Ros(on)max
Ip =0.2A
. Vas =0V
Input capacitance : - F Gs
P! P! Cies 40 60 P! VD‘ =25V
Output capacitance Coss - 15 25 f=1Mhz
Reverse transfer Crss - 5 10
capacitance
Turn-on time ton t d(on) - 5 8 ns Vee =30V
(ton =tdton) +tr) ty - 8 12 Vas =10V
Turn-off time t o¢¢ t atots) - 12 16 ;" ='(_)’29A
(tott =taotn) +t¢) ty - 17 22 as =
Reverse diode
Continuous source g - - 0.19 A
current
Pulsed source current Ism - - 0.76 A
Diode forward on-voltage Vsp - 0.85 12 \ Vas =0V
g =028A
Reverse recovery time tre - - - ns VR =100V, /g = Ipg
dig /dt = 100A/us
Reverse recovery charge Qrr - - - 719 VR =100V, /g = Ipg
dig /dt = 100A/us
872 Siemens



SN 7002

Switching Time Measurement

Test circult Switching times
Vee
Vi
v 90% e
R =100Q I~ 90%
Pulse Vo
Generator S Vout 90%
10%
10%
500 .
500 ﬁ
t don M —t
[ ty ty |fe—o
tost e

Permissible power dissipation versus temperature Typical output characteristic

Pp =fTy lp =fVpg
XAxis: T, /°C XAxis: Vpg [V
YAxis: Pp /W YAxis: I, /A
.4 .45 ‘
Po . |‘ ol | Pod036
w ~\ * ¥ sV
Ip ov. L~ la.8v
| sv]
3 1 7v. /
° “ 4av
\
Al
2 \
2 A
p.sv
N\
N
1 N
Y av
1 / ~d
2.5V
2v
[ o
o 50 100 C 150 o 1 2 3 4 5

— Vbs

Siemens 873



SN 7002

Safe operating area Typlcal transfer characteristic
lp =fVpg lp =fVgg
X Axis: Vpg/V XAds: Vgg /V
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SN 7002

Typlcal capacitances

C=fVpg
X Axis: Vpg/V
Y Axis: C /nF
Parameter: Vgg=0; f =1MHz
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SN 7002

Typical drain-source on-state resistance
Rosen =flp
XAxis: Iy /A
YAxis: Rpgen /Q
Parameter: Vgg; 7;=25C
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Typical reverse diode forward voltage (spread)
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SIPMOS P Channel MOSFET SP 0610T

® SIPMOS - enhancement mode

® Drain-source voltage Vos = -60V

® Continuous drain current Iy =-0.13A S

® Drain-source on-resistance  Rostom = 10.0Q D

@ Total power dissipation R, = 0.36W G

Type Marking Ordering code for Package

versions on 12 mm-tape

SP 0610T I SF l Q67000-S065 ' SOT 23

Maximum Ratings

Parameter Symbol Ratings Unit Conditions

Drain-source voltage Vos -60 \ -

Drain-gate voltage Vbar -60 \Y Ras =20 kQ

Continuous drain current Io -0.13 A Ta =36°C

Pulsed drain current I oputs -0.52 A Ta =25°C

Peak gate-source voltage Vas +20 \ aperiodic

Power dissipation Py 0.36 w Ta =25°C

Operating and storage T

temperature range Tetg -55...4+150 °C -

Climatic category 55...150...56 DIN IEC 68 part 1

Thermal resistance

Chip - air Rinua <350 KW Mounted on

Chip - substrate rear side Ath sk <285 Ceramic substrate
2.5cmz?
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SP 0610T

Electrical Characteristics
at Tj =25°C, unless otherwise specified.
Description Symbol Characteristics Unit Condition
min. typ. max.
Static characteristics
Drain-source V(sr)DSS -60 - \ Vas =0
breakdown voltage Ip =0.25 mA
Vos = Vas
Gate threshold voltage Vas(th) -1.0 -1.5 -2.0 ' Ip =1 mA
Zero gate voltage Ipss - 0.1 -1.0 HA T, =25C
drain current Vps = -60V
Vgs = OV
Gate-source leakage I gss - 1.0 -10 nA Vas =-20V, Vpg =0V
current
Vas =-10V
Drain-source on-state Rps(on) - 6.0 10.0 Q Ip=-02A
resistance : 9.0 125 Q Vas = 4.5V
I p = 0.025A
Dynamic characteristics
Forward transconductance [P 0.06 0.075 - S Vbs =2*/p * Rps(on)max
Ip =-05A
, Vgs =0V
Input it - GS
nput capacitance Cias 30 45 pF Vos = -25V
Output capacitance Coss - 17 25 ' =1Mhz
Reverse transfer Cras 8 12
capacitance
Turn-on time t on t a(on) 8 12 ns Vee =30V
(ton =ta(on) *tr) ty - 35 50 Vgs =-10V
=-0.27A
Turn-off time ¢t o¢¢ t a(ot) - 8 10 ;D 25200
(tott =tacotey +1) te - 20 25 as =
Reverse diode
Continuous source lg - - -0.12 A
current
Pulsed source current Ism - - -0.48 A
Diode forward on-voltage Vsp - -0.85 -1.2 \" Vgs =0V
lg =-0.18A
Reverse recovery time ter - - - ns VR =30V, Ig = Ipg
dig /dt = -100A/us
Reverse recovery charge Qrr - - HC VR =-30V, /g = Ipg
dig /dt = -100A/jus

878
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SP 0610T

Switching Time Measurement

Test circuit Switching times
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SP 0610T

Safe operating area

Typlcal transfer characteristic

lp =fVps Ip =fVgs
XAxis: Vpg/V XAds: Vgg /V
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SP 0610T

Typlcal capacitances
C=1fVpq
XAxis: Vpg/V
YAxis: C /nF
Parameter: Vgg =0; f =1MHz
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SP 0610T

Typical drain-source on-state resistance
RDSon = ”D
XAxis: Iy [A
YAxis: Rpgon /Q
Parameter: Vgq; Tl =25°C
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Typical reverse diode forward voltage (spread)
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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
Cc
B
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 Vieo 40 \
Collector-base voltage Vo 75 \%
Emitter-base voltage Veso 6 \Y
Collector current I 600 mA
Total power dissipation Piot 1 w
Ta=25°C

Junction temperature T; 1560 °C
Storage temperature range Tg -65...+150 °C
Thermal resistance

Junction-ambient Rinsa =125 K/W
Package mounted on

alumina

15 mm X 16.7 mm X 0.7 mm
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SXT 2222 A

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

DC characteristics Symbol | min typ max Unit
Collector-emitter breakdown voitage Visriceo | 40 - - \")
Ic = 10 mA

Collector-base breakdown voltage Vigriceo | 75 - - \)
Emitter-base breakdown voltage Visrieso | 6 - - v
Iz = 10 pA

Collector cutoff current Icpo

VCE=60V, IE=O - - 10 nA
Vee=60V, I =0, Tp,=125°C - - 10 pA
Collector cutoff current Tcex - - 10 nA
VCE =30V, vBE =05V

Emitter cutoff current Iego - - 10 nA
VEB =3V, Ic =0

Base cutoff current Iy, - - 20 nA
VCE =30V, VBE =-3V

DC current gain hee

Ic= 100 IJA, VCE=10V 35 - - -
IC=1mA, VCE=10V 50 - - -
Ic= 10 mA, VCE=10V 75 - - e
Ic=10mA, Ve =10V, T, = =55 °C 35 - - -
Ic=150mA, Ve =10V 100 - 300 -
Ic=150mA, VCE=1V 50 - - -
Ic =500 mA, Ve = 10V 40 - - -
Collector-emitter saturation voltage!) ViEsat

Ic =150mA;IB=15mA - - 0.3 \"
I = 500 mA; Iy = 50 mA - - 1.0 \")
Base-emitter saturation voltage') Viaesat

Ic =150 mA; Ig = 15 mA 0.6 - 1.2 \"
I = 500 mA; Iz = 50 mA - - 20 v

') Pulse test: t <300 us, D=2%
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SXT 2222 A

AC characteristics Symbol | min typ max Unit
Transition frequency fr 300 - - MHz
Ic = 50 mA, VCE =20 V, f =100 MHz
Output capacitance Cobo - - 8 pF
Ve =10V, f=1MHz
Input capacitance Cibo - - 25 pF
Veg=2V,f=1MHz
Input impedance hie kQ
Ic=1mA; Vg =10V, Ff=1kHz 2 - 8
Ic=10mA; Vee =10V, =1 kHz 0.25 - 1.25
Voltage feedback ratio hee X104
Ic=1mA,'VCE=1OV,f=1kHZ - - 8
IC=10mA,'VCE=1OV,f=1kHZ - - 4
Small-signal current gain hye -
Ic=1mA; V=10V, f=1 kHz 50 - 300
I =10mA; Ve =10V, f= 1 kHz 75 - 375
Output admittance hoe usS
Ie=1mA; Vee=10V, f=1kHz 5 - 35
Ic=10mA; Ve =10V, f= 1 kHz 25 - 200
Collector-base time constant rb’C, - - 150 ps
Ie = 20 mA, Vi = 20V, f= 31.8 MHz
Noise figure NF - - 4 dB
I.=100 pA, Ve =10 V,Rs=1kQ, f=1kHz
Switching times
Vcc= 30V, VBE=0-5\IIIC= 150 mA, ty - - 10 ns
131 =15 mA t, - - 25 . ns
Switching times t, - - 225 ns
VCC=30 V,Ic=150 mAIIB1=IBZ=15 mA t; - - 60 ns
Test circuits
Delay and rise time Storage and fall time

30V

30V '\'100].!5
<5ns 2009
16,2V,

99V
0 ==l

Siemens

885



SXT 2222 A

Total power dissipation P, = £(7,)
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Collector-base capacitance
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SXT 2222 A

Saturation voltage Ic = f(Vgesar, Veesar) DC current gain hg = f(I¢)
hee = 10 Ve = 10V
mA
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PNP Silicon Switching Transistor SXT 2907 A

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

E
C

B

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

SXT 2907 A l S2F [ upon request | upon request I SOT 89
Maximum ratings
Parameter Symbol Ratings Unit
Collector-emitter voltage Vieo 60 v
Collector-base voltage Veso 60 \Y
Emitter-base voltage Veso 5 \"
Collector current I 600 mA
Total power dissipation Prot 1 w
Ta=25°C
Junction temperature T; 150 °C
Storage temperature range Tsg -65...+150 °C
Thermal resistance
Junction-ambient Rinia =125 K/W
Package mounted on
alumina
15 mm X 16.7 mm X 0.7 mm
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SXT 2907 A

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

DC characteristics Symbol | min typ max Unit
Collector-emitter breakdown voltage Visriceo | 60 - - \'
Ic =10 mA

Collector-base breakdown voltage ) Vigricso | 60 - - \'
Emitter-base breakdown voltage Vigrieso | 5 - - \'
Iz =10 pA

Collector cutoff current Icgo

Ve=60V,.=0 - - 10 nA
Ve =60V, =0, T, = 125°C - - 10 HA
Collector cutoff current Tcex - - 50 nA
VCE =30V, VBE =05V

Emitter cutoff current Iggo - - 10 nA
VEB =3 V, Ic =0

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

DC current gain hee

Ic= 100 pA, VCE=10V 75 - - -
Ic=1mA, V=10V 100 - - -
Ic=10mA, VCE=10V 100 - - -
Ic =150 mA, Ve =10V ‘ 100 - 300 -
Ic =500mA, Ve =10V 50 - - -
Collector-emitter saturation voltage!) Veesat

Ic =150mA;IB=15mA - - 0.4 \")
Ic = 500 mA; Iz = 50 mA - - 1.6 \'
Base-emitter saturation voltage!) Vaesat

Ic = 150 mA; Iz = 156 mA - - 1.3 \
Ic = 500 mA; Iz = 50 mA - - 2.0 \%

1) Pulse test: t = 300 Us, D=2%
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SXT 2907 A

AC characteristics Symbol | min typ max Unit
Transition frequency fr 200 - - MHz
Ic = 50 mA, Ve = 20V, =100 MHz

Output capacitance Cobo - - 8 pF
Vc3= 10V,f= 1 MHz

Input capacitance Civo - - 30 pF
Vee=2V,f=1MHz .

Switching times )

Vee =30V, Vge = 0.5V, I = 150 mA, ty - - 10 ns
Ig; = 15 mA t, - - 40 ns
Switching times t - - 80 ns
Vcc=6V, Ic= 150 mA, IB1=[BZ=15 mA ts - - 30 ns

Test circuits
Delay and rise time

Input
Z,=50Q
f, <2ns
6V
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890 Siemens

Storage and fall time
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SXT 2907 A

Total power dissipation P, = f(7,)
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SXT

2907 A

Saturation voltage I = f(Vgesarr Veesat)
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SXT 2907 A

DC current gain hg = f(I¢)
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NPN Silicon Switching Transistor SXT 3904

@ High current gain: 0.1 to 100 mA

® Low collector-emitter saturation voltage E

C

B

Type Marking | Ordering code for | Ordering code for Package

versions in bulk versions on 8-mm tape

SXT 3904 | S1A } upon request | upon request ] SOT 89

Maximum ratings

Parameter Symbol Ratings Unit

Collector-emitter voltage Veeo 40 \'

Collector-base voltage Veso 60 \%

Emitter-base voltage Veso 6 \

Collector current I 200 mA

Total power dissipation Piot 1 w

TA = 25 °C

Junction temperature T; 150 °C

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

Thermal resistance

Junction-ambient Rinua =125 K/W

Package mounted on

alumina

15 mm X 16.7 mm X 0.7 mm

894
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SXT 3904

Electrical characteristics

at T, = 25 °C, unless otherwise specified

DC characteristics Symbol | min typ max Unit
Collector-emitter breakdown voltage Vigriceo | 40 - - \%
Ic =1 mA
Collector-base breakdown voltage Vigricso | 60 - - \%
Emitter-base breakdown voltage Vigrieso | 6 - - \%
Iz = 10 pA
Base cutoff current Iy - - 50 nA
VCE= 30\/, VBE= -3V
Collector cutoff current Icex - - 50 nA
VCE= 30V, VBE= 3V
DC current gain hee
Ic =100 pA, Ve =1V 40 - - -
Ic=1mA,VCE=1V 70 - - -
Ic=10mA, Ve =1V 100 - 300 -
Ic=50mA, Vc5=1v 60 - - -
IC=1OO mA, VCE=1V 30 - - -
Collector-emitter saturation voltage!) ViEsat
Ic =10mA; Iz =1 mA - - 0.2 \
I =50 mA; Ig = 5 mA - - 0.3 \
Base-emitter saturation voltage!) VaEsat
Ic=10mA; Iz = 1 mA 0.65 - 0.85 \%
I. =50mA; Iz = 5 mA - - 0.95 \'
1) Pulse test: ¢ < 300 ps, D < 2%
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SXT 3904

AC characteristics Symbol | min typ max Unit
Transition frequency fr 300 - - MHz
I =10 mA, Ve = 20V, f= 100 MHz
Output capacitance Cobo - - 4 pF
Ve =56V, f=1MHz
Input capacitance Civo - - 8 pF
Ve = 0.5V, f=1 MHz
Input impedance hie 1 - 10 kQ
ICE=1mA; VCE=1OV,f=1kHZ
Voltage feedback ratio hee 0.5 - 8 X104
Ice=1mA; Vge= 10V, f=1kHz
Small-signal current gain hse 100 - 400 -
Ic=1mA; ch=10V,f=1kHz
Output admittance hoe 1 - 40 pS
Ic=1mA;vCE=1OV,f=1kHZ
Noise figure NF - - 5 dB
Ic=01mA, V=5V, f=10 Hz to 15 kH
Rs = 1 kQ :
Switching times
Vcc =3 V, VBE = 0.5 V, Ic =10 mA, ty - - 35 ns
131 =1mA t, - - 35 ns
Switching times ts - - 200 ns
Vcc=3v,lc= 10 mA, 151 =Igz=1mA t - - 50 ns
Test circuits
Delay and rise time Storage and fall time
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SXT 3904

Total power dissipation Py, = f(T,) Saturation voltage Ic = f(Vgesat, Veesar)
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SXT 3904

Small-signal current gain Ay, = f(I¢) Output admittance h,, = f([;)
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SXT 3904

Fall time t; = (/) Rise time ¢, = f(I¢)
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PNP Silicon Switching Transistor SXT 3906

® High current gain: 0.1 to 100 mA
® Low collector-emitter saturation voltage

Type Marking | Ordering code for | Ordering code for Package
versions in bulk versions on 8-mm tape
SXT 3906 ' S2A ' upon request | upon request | SOT 89

Maximum ratings

Parameter Symbol Ratings Unit
Collector-emitter voltage Veeo 40 \%
Collector-base voltage Veso 40 \Y
Emitter-base voltage Vego 5 \'
Collector current I 200 mA
Total power dissipation Pior 1 W
Ta=25°C

Junction temperature T; 150 °C
Storage temperature range Teg -65...+150 °C
Thermal resistance

Junction-ambient Rinia =125 K/W
Package mounted on

alumina

15 mm X 16.7 mm X 0.7 mm
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SXT 3906

Electrical characteristics

at 7T, = 25 °C, unless otherwise specified

DC characteristics Symbol | min typ max Unit

Collector-emitter breakdown voltage Vigriceo | 40 - - \Y)

Ic =1 mA

Ccllector-base breakdown voltage Vigricso | 40 - - \%

Ic =10 pA

Emitter-base breakdown voltage Vigrieso | B - - \

Ie =10 pA

Base cutoff current Ig - - 50 nA

YCE= 3OV, VBE= 3V

Collector cutoff current 1 cex - - 50 nA

VCE= 30V, VBE= -3V

DC current gain hee

IC= 100 lJA, V(;E=1V 60 - - -

IC=1mA,VCE=1V 80 - - -

Ic=10mA, Ve =1V 100 - 300 -

Ic =50mA, Vg =1V 60 - - -

Ic =100 mA, Ve =1V 30 - - -

Collector-emitter saturation voltage!) Veesat

I. =10mA; Iz =1 mA - - 0.25 \

Ic=50mA; Iy =5 mA - - 0.4 \%

Base-emitter saturation voltage') VaEsat

Ic=10mA; Iz = 1 mA 0.65 - 0.85 \

Ic =50mA; Iz = 5 mA - - 0.95 \
Siemens 901



SXT 3906

AC characteristics Symbol | min typ max Unit
Transition frequency fr 250 - - MHz
Ic =10 mA, VCE =20V, f=100 MHz

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

Input capacitance Cibo - - 10 pF
VEB =05V, f=1MHz

Input impedance hie 2 - 12 kQ
ICE= 1 mA; VCE=1OV,f= 1 kHz .

Voltage feedback ratio he 0.1 - 10 X104
Ic=1mA; VCE=1OV,f=1kHZ

Small-signal current gain hye 100 - 400 -
1c=1mA; VCE=1OV,f=1kHZ

Output admittance hoe 3 - 60 pS
Ic=1mA; Ve =10V, f=1kHz

Noise figure NF - - 4 dB
Ic=01mA, V=5V, f=10 Hz to 15 kHz,

Rs = 1 kQ

Switching times ty - - 35 ns
VCC =3V, VBE =05V, Ic =10 mA, t, - - 35 ns
IET =1mA

Switching times ts - - 225 ns
Vee =3V, Ic =10 mA, Ig; = 1 mA t; - - 75 ns

Test circuits
Delay and rise time
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SXT 3906

Total power dissipation P, = f(7,) Saturation voltage Ic = f(Vge sar, Ve sar)
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SXT 3906
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SXT 3906

DC current gain hg = f(I¢)
Vee = 1V (standardized)
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NPN Silicon High Voltage Transistors SXT A 42

SXT A 43
® High breakdown voltage
@ Low collector-emitter saturation voltage £
C
B
Ordering code for Package

Type Marking | Ordering code for
versions in bulk

versions on 8-mm tape

SXT A 42 l S1D Fupon request upon request ! SOT 89
SXT A 43 S1E upon request upon request SOT 89
Maximum ratings

Parameter Symbol SXT A 42 SXT A 43 Unit
Collector-emitter voltage Vieo 300 200 Vv
Collector-base voltage Vieo 300 200 \%
Emitter-base voltage Veso 6 Vv
Collector current I 500 mA
Total power dissipation Pior 1 W
TA = 25°C

Junction temperature T, 150 °C
Storage temperature range Tt -65...+150 °C
Thermal resistance

Junction-ambient Rinun =125 K/W
Package mounted on

alumina

15 mm X 16.7 mm X 0.7 mm

906 Siemens



SXT A 42

SXT A 43
Electrical characteristics
at 7, = 25 °C, unless otherwise specified
DC characteristics Symbol | min typ max Unit
Collector-emitter breakdown voltage Vigriceo
Ic=1mA SXT A 42 300 - - \'
SXT A 43 200 - - \'
Collector-base breakdown voltage Vigriceo
I. =100 pA SXT A 42 300 - - \'}
SXT A 43 200 - - \'}
Emitter-base breakdown voltage Vigrieso | 6 - - \%
IE =100 pA
Collector cutoff current Icgo
Ve =200V, Ig=0 SXT A 42 - - 100 nA
Veg=160V,I¢=0 SXT A 43 - - 100 nA
Veg=200V,Ig=0,T,=125°C SXT A 42 - - 10 A
Veg=160V,Ig=0,T,=125°C SXT A 43 - - 10 [T
Emitter cutoff current Iggo - - 100 nA
Vee=6V,.=0
DC current gain hee
Ic=1mA, VCE=1OV 25 - - -
Ic =10 mA, Ve = 10V 40 - - -
Ic =30mA, Ve = 10V SXT A 42 40 - - -
SXT A 43 40 - - -
Collector-emitter saturation voltage?) Viesat
Ic =20 mA; Ig = 2 mA SXT A 42 - - 0.5 v
: © SXTAA43 - - 0.4 \'
Base-emitter saturation voltage!) VeEsat - - 0.9 v
I =20 mA; Iz = 2 mA
AC characteristics Symbol | min typ max Unit
Transition frequency fr 50 - - MHz
I =10 mA, Vg = 20V, =100 MHz
Output capacitance Cobo
Veg =20V, f=1 MHz SXT A 42 - - 3 pF
SXT A 43 - - 4 pF
1) Pulse test: t < 300 Us, D=2%
Siemens 907



SXT A 42

SXT A 43
Total power dissipation P, = f(T,) Transition frequency f; = f(I¢)
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SXT A 42

SXT A43
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PNP Silicon High-Voltage Transistors SXT A 92

SXT A 93
® High breakdown voltage
® Low collector-emitter saturation voltage

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

SXT A 92 ‘ S2D upon request upon request | SOT 89
SXT A 93 S2E upon request upon request SOT 89

Maximum ratings

Parameter Symbol SXT A 92 SXT A 93 Unit
Collector-emitter voltage Vieo 300 200 \
Collector-base voltage Viso 300 200 \Y
Emitter-base voltage Veso 5 \Y)
Collector current Ic 500 mA
Total power dissipation Piot 1 W
Ta=25°C

Junction temperature T; 150 °C
Storage temperature range Tog -65...+150 °C
Thermal resistance

Junction-ambient Riua =125 K/W
Package mounted on

alumina

15 mm X 16.7 mm X 0.7 mm

910 Siemens



SXT A 92

SXT A 93
Electrical characteristics
at 7, = 25 °C, unless otherwise specified
DC characteristics Symbol | min typ max Unit
Collector-emitter breakdown voltage Vigriceo
I. =1 mA SXT A 92 300 - - \'
SXT A 93 200 - - \%
Collector-base breakdown voltage Visrcso
I =100 pA SXT A 92 300 - - \%
SXT A 93 200 - - \
Emitter-base breakdown voltage Vigrieso | 5 - - Vv
I = 100 pA
Collector cutoff current Icgo
Ve =200V, I:=0 SXT A 92 - - 250 nA
Ves=160V,I=0 SXT A 93 - - 250 nA
Veg=200V,I:=0,7T,=125°C SXT A 92 - - 20 pA
Veg=160V,[=0,T,=25°C SXTA 93 - - 20 pA
Emitter cutoff current Iego - - 100 nA
Vg =4V, [;=0
DC current gain hee
Ic=1‘mA, VCE=1OV 25 - - -
Ic=10mA, Vc5=10V 40 - - -
Ic=30mA, Ve =10V SXT A 92 25 - - -
SXT A 93 25 - - -
Collector-emitter saturation voltage!') Veesat
Ic=20mA; Iz =2 mA SXT A 92 - - 0.5 \'
SXT A 93 - - 0.4 \
Base-emitter saturation voltage!) VBEsat - - 0.9 \%
Ic.=20mA; Iz =2 mA
AC characteristics Symbdl min typ max Unit
Transition frequency fr 50 - - MHz
I. =10 mA, Ve = 20V, £ =100 MHz
Output capacitance Cobo
Veg =20V, f=1MHz SXT A 92 - - 6 pF
SXT A 93 - - 8 pF
1) Pulse test: t < 300 Us, D= 2%
Siemens 911



SXT A 92
SXT A 93

Total power dissipation P, = f(7,)
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SXT A 92

SXT A 93
Collector cutoff current Iz, = £(7,) Collector current I = f(Vg)
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GaAs FETs GaAs-FET
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GaAs FET CF 739

® 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 G2 D

tuners
® Low noise
@ High gain G1 S
@ Low input capacitance
ESD: Electrostatic discharge sensitive device, observe handling precautions!
Type Marking Ordering code Package

(tape and reel)

CF 739 MS Q62702-F1215 SOT-143
Maximum Ratings
Parameter Symbol | Value Unit
Drain-source voltage Vbs 10 \%
Gate 1-source voltage -Vais 6 \%
Gate 2-source voltage —Vaos 6 \
Drain current Ip 80 mA
Gate 1-source peak current +lgism | 1 mA
Gate 2-source peak current +lgosm | 1 mA
Total power dissipation, Ta < 42 °C?) Prot 240 mw
Channel temperature Teh 150 °C
Storage temperature range Tetg -55...+125 °C
Thermal Resistance
Junction — ambient?) [ Rinun | =450 KW

1) Package mounted on alumina 15 mm x 16.7 mm x 0.7 mm.
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CF 739

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

DC characteristics

Values

Parameter Symbol min typ max Unit
Drain-source breakdown voltage Vierjps 10 - - \
Ip=100pA, -Vgis=-Vaos =4V
Gate 1 leakage current —Igiss - - 20 pA

~Va1s=5V, Vgos = Vps =0
Gate 2 leakage current —Igass - - 20 pA
~Vaos =5V, Va1s=Vps=0
Drain current Ipss 10 - 80 mA
Va1s=0, Va2s =0, Vps =3V
Gate 1-source pinch-off voltage ~Vaisp) - - 4.5 \'
Va2s =0, Vos =5V, Ip =200 pA
Gate 2-source pinch-off voltage ~Vaasp) - - 4.5 \%
Ve1s=0, Vos =5V, Ip =200 pA
AC characteristics
Forward transconductance Gis - 25 - mS
Wos=5V, Vgos =2V, Ip =10 mA, f=1kHz
Gate 1 input capacitance Cyiss - 0.95 - pF
Vaas =2V, Vps =5V, Ip=10mA, f=1MHz
Output capacitance Cass - 0.5 - pF
Vaas =2V, Vps =5V, Ip=10mA, f=1MHz
Noise figure F - 1.8 - dB
Vaas =2V, Vps=5V, Ip =10 mA, f=1.75 GHz
Power gain Gos - 17 - dB
Vaas =2V, Vps=5V, Ip =10 mA, f=1.75 GHz
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Total power dissipation Py, =f(Ta)
package mounted on alumina

mW
300
Pfuf
200
\\
N
\
\\
100 \
\
N
0
0 50 100 150°C

Gate 1 forward transconductance
Grs1=F (Vsas)
Vos=5V, f=1kHz

mS
50 T T T T 7Y 71
V,,s=2.0V [/ {10V
[Il
Iisq 40 I
\
\
30 —
05V
20 \
\
10 / 0V
N
"5
1.0V 305V
0 , ==
-2 -1 0 1V
VG1S

Siemens

Output characteristics /p = f (Vps)
Vaas =2V

mA
30 [TI1T
] Vors=0V 1
|
sl H] i
~0.25V ]
N
30 HHf-/
-0,50V ]
20 %
/f
7
-0,75V ]
A IR
G - 21,0V
> T
0 INREN
0 2 A 6 8v

Gate 1 forward transconductance
Grs1 =1 (Vazs)
mS Vos =5V, f=1kHz

50
al
40
0.25v i o= ov
-+
/
30 S
/0.25V
20 /
4
/
10 4
Vo4
AN
774
0
-2 -1 0 1 2V
VGZS

919



CF 739

Drain current Zp = f (Va1s)

VDS =5V
mA
80
FTT1
Vias=2V
I
60 /
/ 1V ]
/
40
oV —
l/—
20 LA
(/
/4
=1V _]
0 I + |
-2 -1 0 v
— Vs
Gate 1 input capacitance Cg1ss = f (/p)
Vaos =2V, Vps =5V, f=0.1 -1 GHz
pF
15
c =
glss //
"
1.0
)4
/
/
0,5
0
0 10 20 30 mA

cdss

920 Siemens

Drain current /p = f (Vg2s)

VDS=5V
mA
80 MR
Vs =05V /’
/
60
oV ||
/ g 1
40 / /J
/!
>4
/
-0.5V 7
20 11
V
"
10V
6 485 EEN
-2 -1 0 1 2V

= Vea2s

Output capacitance Cyes =f (Vps)
Vaes =2V, Ip=10mA, f=0.1 -1 GHz
pF
3
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Common Source Admittance Parameters, G, RF grounded

b225

Gate 1 input admittance yy¢
Vos =5V, Vgos =2V, Ip =10 mA

Gate 1 forward transfer admittance y,s

Vos=5V, VG25=2V,ID=1OmA

40mS

mS mS
14 0 S
| [F=2000MHz]p £=100 MHz Jol | | |
2 1800MHz 1A~ a0tz
UL b
1600MHz s f'°|°|m|*z|
10 -10 600MHz
T
/ 1400MHz 800MHz K
}(1200MH2 -
8 / 1000MHz 4
JARRR D,
311000MHz -20 AL
1 1200MHz
6 T Lt
800MHz 1T
L 1400MHz ¢
L {_600MHz 1 :
[]] -30 1600MHz
4OOMHz 4117
2 Y 1800 MHz
200MHz Ay,
el T/
100MHz 4o LT 2000z
0 1 2 3 4 5 6 7 8mS 0o 10 20 30
gns gz1s
Output admittance y,,¢
Vos =5V, Vazs =2V, Ip=10mA
n]’S
[TTTTTTTI
£=2000 MHz 5
6 L
FTTTTTT
i
> 1600MHz
H
L 400MHz &
T
1200MHz 14
[
3 1000MHz
Frreld
800MHz §
2 L
600MHz
400MHzZ
1 T TT
200 MHz
o 100MHz B
0 01 02 03 04 05mS
gZZs
Siemens
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Common Source S Parameters, G, RF grounded

841 =f(f), Z-plane Si2=1(f)
Vos =5V, Vaas =2V, Ip =10 mA, Z, =50 Q Vos=5V, Vaas=2V,Ip=10mA, Z,=50Q

Sy =1(f) S, =1 (f), Z-plane
Vos =5V, Vaas=2V,Ip=10mA, Z,=50Q Wos =5V, Vaos =2V, Ip=10mA, Z,=50Q
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@ Low noise (Fmin = 1.4 dB at 4 GHz)

@ High gain (11.5 dB typ. at 4 GHz)

@ For oscillators up to 12 GHz S

@ For amplifiers up to 6 GHz

® lon-implanted planar structure

® Chip all gold metallization G S
@ Chip nitride passivation

ESD: Electrostatic discharge sensitive device, observe handling precautions!

Type Marking Ordering code Package
(tape and reel)
CFY 30 A2 Q 62703 -F97 SQOT-143

Maximum Ratings

Parameter Symbol | Value Unit
Drain voltage Vos 5 \
Drain-gate voltage Voa 7 Vv
Gate-source voltage Vas -4...+0.5 \
Drain current Ip 80 mA
Total power dissipation, T, <90 °C Piot 250 mwW
Channel temperature Ten 150 °C
Storage temperature range Tstg —40...+150 °C

Thermal Resistance

Channel - case Rinchc =240 K/w
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Electrical Characteristics
at Tp = 25 °C.

Parameter Symbol Values Unit
min typ max
Drain-source saturation current Ipss 20 50 80 mA
VDS =35 V, VGS =0
Pinch-off voltage Ve -0.5 -1.3 —-4.0 \
Ip=1mA, Vps=35V
Transconductance Om 20 30 - mS
ID =15 mA, VDS =35V
Gate leakage current Is - 0.1 2.0 A
Ip= 15 mA, VDS=3~5V
Noise figure F dB
Ipn=15mA, Vps=3.5V,f=4 GHz - 14 16
f=6 GHz - 2.0 -
Associated gain G, dB
In=15mA, Vps=3.5V, f=4 GHz 10 115 -
f=6 GHz - 8.9 -

Maximum available gain MAG - 11.2 - dB
Ipn=15mA, Vps =35V, f=6 GHz
Maximum stable gain MSG - 14.4 - dB
In=15mA, Vps=3.5V,f=4 GHz
Power output at 1 dB compression PiaB - 16 - dBm
Ip=30 mA, VDS=4V1 f=6 GHz
Common Source Noise Parameters
In=15mA, V\ps =35V, Z,=50Q
f F min Ga I opt RN N Fe 500 G(FSOQ)
GHz dB dB MAG ANG Q - dB dB

2 1.0 15.5 0.72 27 49 0.17 2.9 10.0

4 14 115 0.64 61 29 0.17 2.7 9.3

6 2.0 8.9 0.46 101 19 0.30 2.8 7.5

8 25 741 0.31 153 9 0.31 2.8 6.4
10 3.0 5.8 0.34 -133 14 0.38 3.4 4.2
12 3.5 5.0 0.41 - 93 28 0.42 41 29
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Characteristics at T, =25°C

mA Output characteristics Ip = f (Vps)

Ves=0V
I —
40 Vi
/ ~02V
1 02
[ =
/
30 £ LY
{ L
A ;()._:V-.._
20 —
5 i7a ~08V—|
Y, ot
i ~10v_]
10 =
=] 12V
1 —— ;
-1LV
0 ‘

Minimum noise figure Fp;, =f (f) Minimum noise figure F;,, =f (Ip)
Associated gain G, =f(f) Associated gain G, =f (Ip)
& Ip=15mA, Vps=3.5V, Zgopt B dBVDs=3.5 V, Zsopt B
9 18 7 1 i l 1
1 —hi =
Frnin 8 N — R Gs Fain 6 ——— G:m =14 GHz 1] 12 6.
Y, —_— 7
7 N\ e % 1 r .
\ y
S ; 10
6 o 12 / __+—6GHz
\ L~
5 N 10 T R it 8
"\ V1
AV / 4
L 8 3 R 6 GHz U 6
N7, ’ L
3 N 2 A pay 4 GHz .
N /|
2 3 N /‘
] 1 T 2
1 — 2
0 0 0 0
1 2 L 6 810 20 GHz 12 S 10 2 50 100mA
S —h
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Common Source S Parameters

ID=15mA, VDS=3.5V,ZQ=5OQ

f St So1 Si2 S

GHz MAG ANG MAG ANG MAG ANG MAG ANG
0.1 1.00 -1 2.43 178 0.003 87 0.70 -1
0.2 1.00 - 3 2.43 176 0.005 86 0.70 - 3
0.4 1.00 - 6 2.43 171 0.010 23 0.69 - 5
0.6 1.00 - 10 2.43 167 0.015 81 0.69 - 8
0.8 0.99 - 14 2.43 162 0.020 78 0.68 -1
1.0 0.99 - 17 2.43 158 0.025 75 0.68 - 13
1.2 0.98 - 21 2.43 154 0.030 72 0.67 - 15
1.4 0.98 - 25 2.44 150 0.035 69 0.67 - 18
1.6 0.97 - 28 2.44 145 0.040 66 0.66 - 20
1.8 0.97 - 32 2.45 141 0.045 63 0.66 - 23
2.0 0.96 - 36 2.45 137 0.050 60 0.65 - 26
2.2 0.95 - 38 2.46 133 0.054 58 0.64 - 28
2.4 0.93 — 44 2.47 129 0.058 55 0.64 - 30
2.6 0.92 - 49 2.48 124 0.062 53 0.63 - 32
2.8 0.90 - 53 2.49 120 0.066 50 0.62 - 35
3.0 0.88 - 58 2.50 116 0.070 48 0.61 - 38
3.2 0.87 - 62 2.50 111 0.074 45 0.60 -4
3.4 0.85 - 67 2.50 107 0.078 42 0.59 — 44
3.6 0.83 - 72 2.50 102 0.082 39 0.57 — 47
3.8 0.82 - 77 2.50 98 0.086 36 0.55 - 51
4.0 0.80 - 82 2.50 93 0.090 32 0.54 — 54
4.2 0.79 - 87 2.50 88 0.094 29 0.52 — 58
4.4 0.77 - 92 2.51 83 0.097 25 0.50 - 61
4.6 0.76 - 98 2.50 78 0.100 22 0.48 — 64
4.8 0.74 -104 2.49 73 0.103 18 0.46 - 67
5.0 0.72 -110 2.47 68 0.106 15 0.45 - 70
5.2 0.70 -115 2.45 64 0.108 12 0.43 - 73
5.4 0.68 —-121 2.43 59 0.110 9 0.42 — 76
5.6 0.66 -127 2.41 54 0.112 6 0.40 - 80
5.8 0.65 -133 2.39 50 0.113 3 0.38 - 84
6.0 0.63 -139 2.36 45 0.114 0 0.36 — 88
6.2 0.62 —-144 2.33 41 0.114 -3 0.33 - 93
6.4 0.60 -150 2.30 37 0.115 -6 0.31 - 98
6.6 0.59 —-156 2.27 32 0.115 -9 0.29 -104
6.8 0.57 -162 2.24 27 0.116 =11 0.27 —-110
7.0 0.56 -168 2.21 22 0.116 -14 0.25 -116
7.2 0.55 174 2.19 17 0.116 -17 0.24 -122
7.4 0.54 179 2.16 12 0.116 -20 0.23 -129
7.6 0.54 172 2.14 8 0.116 22 0.21 -137
7.8 0.53 166 2.11 3 0.116 -25 0.20 —145
8.0 0.53 160 2.08 -2 0.115 27 0.19 —154
8.2 0.54 153 2.04 -7 0.114 =30 0.18 -163
8.4 0.54 147 2.00 —11 0.113 -32 0.18 ~173
8.6 0.55 141 1.96 -16 0.112 -34 0.17 179
8.8 0.55 135 1.92 21 0.111 =37 0.18 171
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Io=15mA, Vps =35V, 2 =50Q

f Si4 So1 Si2 Sz
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
928 Siemens



CFY 30

Io=15mA, Vos=3.5V,2,=50Q
S =f(f

90°

Si2=1(f)

90°

0° 180°

10
-45°

= -90°
Su=t(f) S2=100
900 il
135¢ 5 %
f 2 10
800 005 N6 ) 02 1o 1500
2
I
-1350 -45°
~90°0
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Common Source S Parameters

In=30mA, Vps =35V, 2, =50Q

f S11 S5 Si2 S,

GHz MAG ANG MAG ANG MAG ANG MAG ANG
0.1 1.00 - 2 3.23 178 0.002 85 0.71 -1
0.2 1.00 - 4 3.22 176 0.004 82 0.71 - 3
0.4 1.00 - 8 3.21 171 0.009 79 0.70 - 6
0.6 0.99 - 12 3.20 167 0.013 76 0.69 - 9
0.8 0.99 - 16 3.19 162 0.017 73 0.69 -1
1.0 0.98 - 20 3.18 157 0.021 73 0.68 - 14
1.2 0.97 - 24 3.18 153 0.025 70 0.67 - 16
1.4 0.96 — 28 3.18 148 0.030 67 0.67 - 19
1.6 0.95 - 32 3.17 143 0.034 65 0.66 - 21
1.8 0.94 - 38 3.17 139 0.038 63 0.66 - 24
2.0 0.92 - 40 3.17 135 0.042 61 0.65 - 26
2.2 0.91 — 44 3.17 131 0.046 58 0.64 - 28
2.4 0.90 — 48 3.17 127 0.051 56 0.63 - 31
2.6 0.89 - 53 3.17 123 0.055 53 0.62 - 33
2.8 0.87 — 58 3.17 119 0.059 50 0.61 - 36
3.0 0.85 - 63 3.17 114 0.063 48 0.60 - 39
3.2 0.83 — 68 3.16 109 0.067 45 0.58 - 42
3.4 0.81 - 73 3.14 104 0.070 42 0.56 = 45
3.6 0.79 - 79 3.12 99 0.073 40 0.55 — 48
3.8 0.77 - 85 3.10 94 0.076 37 0.54 - 51
4.0 0.75 - 9 3.08 88 0.079 34 0.52 - 54
4.2 0.73 - 96 3.06 83 0.082 31 0.51 - 57
4.4 0.71 —-102 3.04 78 0.084 28 0.50 — 60
4.6 0.69 -108 3.02 73 0.087 24 0.48 - 63
4.8 0.67 -114 3.00 68 0.089 21 0.47 — 66
5.0 0.65 —-120 2.98 63 0.091 18 0.45 - 70
5.2 0.63 -126 2.95 58 0.092 15 0.43 - 73
54 0.62 -132 2.91 54 0.093 12 0.41 - 77
5.6 0.60 -138 2.87 49 0.094 10 0.38 - 81
5.8 0.59 -144 2.82 44 0.095 7 0.36 - 85
6.0 0.57 -150 2.77 40 0.096 4 0.34 - 89
6.2 0.56 -156 2.73 35 0.097 2 0.32 - 94
6.4 0.54 -162 2.68 31 0.097 -1 0.30 - 99
6.6 0.53 -168 2.63 27 0.098 -4 0.29 -104
6.8 0.52 -174 2.58 22 0.098 -6 0.27 -109
7.0 0.51 179 2.54 18 0.099 -9 0.26 -115
7.2 0.51 173 2.50 14 0.099 -1 0.24 121
7.4 0.51 166 2.46 9 0.099 -13 0.22 -127
7.6 0.50 160 2.43 5 0.099 -16 0.21 -134
7.8 0.50 153 2.40 0 0.099 -18 0.19 141
8.0 0.50 147 2.36 -4 0.099 —20 0.18 —-148
8.2 0.51 141 2.31 -8 0.099 —22 0.17 —-156
8.4 0.51 135 2.26 -13 0.099 —24 0.16 -164
8.6 0.52 130 2.21 =17 0.099 27 0.16 -174
8.8 0.52 125 2.15 —22 0.099 —29 0.16 176
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Ip =30 MA, Vps = 3.5V, Z, = 50 Q

f Siy S Si2 S22
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
94 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
1.4 0.61 76 1.47 72 0.102 51 0.31 96
116 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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1359

180°

Ip=30mA, Vps=3.5V,Z,=50Q

Sy1=1(f)
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GaAs MMIC CGY 50

@ Single-stage, monolithic microwave IC (MMIC amplifier)
@ Cascadable 50 Q gain block

@ Application range: 100 MHz to 3 GHz 3 2
@ 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 4 1
@ Gain control dynamic range 20 dB
@ lon-implanted planar structure
@ Chip all gold metallization
® Chip nitride passivation
ESD: Electrostatic discharge sensitive device, observe handling precautions!
Type Marking | Ordering code Circuit diagram Package
CGY 50 | G2 Q 68000 —-A8370 2 SOT-143
— =1 o)
' I
(INIG) -
typ.4kQ
1

-_

13

(s)
Maximum Ratings
Parameter Symbol | Value Unit
Drain voltage (DC) 73) 5.5 \
Peak drain voltage (DC + RF) Vop 7.5 \
Current control gate voltage Ve -3..0 \"
Drain gate voltage Voa 7.5 \'
Input power . Pin 16 dBm
Total power dissipation, Tc =100 °C Piot 400 mwW
Channel temperature Ten 150 °C
Storage temperature range Tetg -40...+150 °C
Thermal Resistance
Channel —case) ' | Rinche | =125 KW

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.

1) For application circuit see page 937.
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DC Characteristics ,
at Ta=25°C, Vg =0V, V\p =4.5V, Rs = AR = 50 Q, unless otherwise specified,
(for application circuit see next page).

Parameter Symbol Values Unit
min typ max

Drain current Ip - 60 80 mA

Power gain G dB

f= 200 MHz - 10.0 -

f=1800 MHz 7.5 8.5 -

Gain flatness AG dB

f=200to 1000 MHz - 0.4 -

f=800 to 1800 MHz - 1.1 2

Noise figure F - 3.0 4.0 dB

f=200 to 1800 MHz

Input return loss RLn 9.5 12 - dB

f=200 to 1800 MHz

Output return loss RLour 9.5 12 - dB

f=200 to 1800 MHz

Third order intercept point, IP; 29 31 - dBm

two-tone intermodulation test

f; = 806 MHz, £, = 810 MHz,

Po =10 dBm (both carriers)

1 dB gain compression Pi48 - 16 - dBm

f=200 to 1800 MHz

Gain control dynamic range AG ~ 20 - dB

f=200 to 1800 MHz

936 Siemens
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Application Circuit
f= 800 to 1800 MHz

——

Vo o I e ol

G

Input 509 T—W{

) I—W—{ Output 50Q

F—

DX 509 Microstripline

Summary of components

Cy, G Chip capacitors 100 pF
Cs, Cy Chip capacitors 1 nF

Ly, Lo Discrete inductor 1 uH or printed microstripline inductor
Dy Z diode 5.6 V (type BZW 22 C5V6)

Note: Operating conditions for Py max: A = AL = 50 , Cy max = 220 pF, Vp = 4.5 V; Vg current limited <2 mA.
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Total power dissipation Py, =f (T¢)

05

04

03 \

0.2 \

0.1

4

Drain current I, = f (Vp)
Vg=0V

150

938

60

20

0
-15

Siemens

Drain current Ip =f (Vg)
Ww=45V

72+

&

-10
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Noise figure F=f(f) Noise figure F=f(Vg)")
Ww=45V,Vz=0V,Rs=R =50Q Vo=45V,Rs=R =50Q
. f=200 to 1800 MHz

-—-—-»]D

3 10 20 30 40 mA 60
I } t e e
10 10
F
F dB
8 8
\\
6 6 My
\
g lmaxj -~ \\
4 } 4 — [ N
4//‘ S
typ.
2 2
0 , 0
0 1 2 3 GHz & ¢ -10 -08 -06 -0&4 -02V O
1) See next page.
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Power gain G=f (f)
W=45V,Vg=0V,Rs=R =50Q

12
d8
5 =]
R , [min] NP
AN
6 \\
\\
<
A
2
0
0 1 2 3 GHz &
—f
Power gain G=f (Vg)")
VD=4.5Vst=R|_=5OQ
—1
0 1 3 20 mA 60
I +— +—+
15
dB
G 10 / j
bs
£=0.2GHz 1]
0 08 GHZ:— 1
18 GHz T —
/l..o GHz
-5 /
'10 L L
N
15 \
-2
=25
-3 -2 -1 v 0

—.'VG

Power gain G=f (P4
Ww=45V,Vg=0V,Rs=R.=50Q
f=800 MHz

12
dB

0 10 dB 20
Pou'

Power gain G=f(V5)")
Vo=45V,Rs=R =50Q

—»ID

3 0 20 30 40 mA 60
: bt
12
o 1
o f=0.2 GHz
~ 0.8 GHz —
L 18 GHz ]
g | 40 GHz A | L
| W A
X
/,/
L / /,/
A
/
0 i/
-2 l
|
10 08 -06 -04 -02V 0

—%

1) The gate voltage V refers to a typical drain current Ipss of 60 mA with the supplementary information of the Ip values.
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Third order intercept point IP; = f (Vp)
f=800 MHz, V=0V, Rs=A_ =50 Q

34
dB
)
L
30 e
/
28 /
26 /
24 The intermodulation ratio djy can easily be
I determined.
I dm =2 (IP3— Fo)
2 I IP; = Intercept point
dim = Intermodulation ratio
2 Py = Power level of each carrier in dBm
0 1 2 3 A S5Ve6
—W
Siemens

941



CGY 50

S Parameters

Vo=45V, Vg=0V,Z =500

f S S Si2 S

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
1.6 017 -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



CGY 50

S Parameters
Vp=45V,Vg=0V,Z,=50Q

Sy1
90°

1359, 45°

90°

135° 14,50

0.2

180°

Siemens

Si2

90°

45°

S
90°
135° 450
0
08
Li50

943






Sensors

Siemens 945






Position Sensor KSY 13

GaAs Hall Sensor

@ For digital speed and position measurement

@ High sensitivity and operating temperature -(GND) '\-;gllltage
@ Low offset voltage
@ Low TC of sensitivity and internal resistance Hall
Voltage +V
Type Marking Ordering code Ordering code for Package
for versions in bulk versions on 8 mm-tape
gKsY13 | si3 | Q62705-K142 | - | soT 143

Maximum ratings

Parameter Symbol | Ratings Unit
Control current T1max 7 mA
Operating temperature Ta —40...4+150 °C
range

Storage temperature range | Tstg —50...+160 °C
Thermal resistance Rith =~ 375 K/W
package mounted

on alumina

15 mm x 16.7 mm x 0.7 mm

B Preferred type

Siemens 947



KSY 13

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

Characteristics Symbol Ratings Unit
Rated control current Inn 5 mA
Open-circuit Hall voltage V2o 95...145 mV
Iiwwn=5mA,B=01T

Ohmic offset voltage') Vro <+30 mV

Itn=5mA,B=0
Internal resistance

at the control side R1o 900 --- 1200 Q

at the Hall side R20 900 --- 1200 Q
Temperature coefficient of Vao TCv2o =~ —0,05 0//K
Iin=5mA,B=02T

Temperature coefficient of A 10, A20 TCrio/Rr20 | =0,08 0/%/K

Itn=1mA, B=02T

Open-circuit Hall voitage Max. control current 1 = f(7a)
V.
e =
¢ ) mA
12 8
Vao(ta)
Vao(25c) I
\\
10
\F_ 6 \
08 4
06 2
04 0
-40 0 40 80 120 160 °C -40 0 40 80 120 160 °C

—-TA —_—T

A

') Grouping upon request.

948 Siemens



Temperature Sensors KTY 13

NPN silicon planar epitaxial sensors
@ Suitable for measuring, controlling and regulating air, Elec.

non-aggressive gases and liquids Contact
@ To be used as element for temperature compensation  Subst.
@ High reliability due to multilayer gold contacts Elec
Contact
Type | Marking | | Package
BKTY 13 A TA Q62705-K 13 SOT 23

KTY 13 B B Q62705-K14

KTY 13C TC Q62705-K 15

KTY 13D TD Q62705-K16

Maximum ratings

Parameter | Symbol | Ratings | Unit

Max. DC control current 1 3 mA

Peak current 1 7 mA

t=10ms

Ambient temperature range | Ta —50.-.+150 °C

Storage temperature range | Tstg —50...4160 °C

Electrical characteristics

at Ta = 25°C, unless otherwise specified

Symbol min typ max Unit

Basic resistance’) Ro2s

In=1mA KTY 13 A 1980 2000 2020 Q
KTY 13 B 1960 2000 2040 Q
KTY 13C 1900 2000 2100 Q
KTY 13D 1800 2000 2200 Q

Tolerance of basic resistance R2s R25-tol

R25=2000Q, IN=1mA KTY13A - + 1 - 0
KTY 13B - + 2 - 0/
KTY 13C - + 5 - 0/
KTY 13D - +10 - 0/

Resistance unbalance M

at polarity change

In=3mA - <03 - %

In=1mA - <0, - 0/

Thermal time constant 6300 value

in still medium

in air TAir - 7 - s

in ail TOoil - 1 - s

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

B Preferred type

Siemens 949



KTY 13

Limited charging current N

versus ambient temperature I = f(7a)

Parameter: air, t < 10 ms

mA
10

-50 0 S0 100 150 °C

—_—Ta

Sensor resistance
Ras = f(In)

Q
2200

Ras

!

2100

N

2000 >

1900

950

3 mA

Temperature coefficient
versus ambient temperature o = f(7a)

%K™
1.5
L1 T
o L o= 1 N dR
T Ry dT
1,0
\\
0,5
0
-50 0 50 100 150 °C

——Ta

Sensor resistance %g = f(In)

TA=25..-100°C, In=1mA
%

20
®
Ry
10
P
b
0
-10
0 1 2 3 mA
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KTY 13

Analytic expression of the regression parabola for the median tempera-
ture factor (In =1 mA)

Rt

kt = ——
"= R

= [14+ a(AT) +B(AT)?Y]

Analytic expression for calculating the sensor temperature

oy Yo —4p+4p - kt —a
T(°C) = 25 + 2B

o =764-107 (K

B =166-10"%(K™")

R 25 = resistance value at Ta = 25°C (e.g. 2000 Q)

Rt = resistance value at temperature T (°C)

Ta = ambient temperature

AT = temperature difference between Tas and T

T = temperature = sensor package temperature ~ ambient temperature

Tolerance of the temperature factor

Temperature T Temperature factor k1
+150°C 2,214
+125°C 1,93
+100°C 1,666
+ 75°C 1,428
+ 50°C 1,201
+ 25°C 1,000

0°C 0,819
— 25°C 0,659
— 50°C 0,52

Siemens 951



KTY 13

Sensor resistance Temperature factor

Rt =f(Ta) _Ar _
In=1mA kv = a5 = (TA)
kQ

5 25

KT
4 // T 20 ,/
/
2 10
/ /

1 05

0 0

-50 0 50 100 150 °C -50 0 50 100 150 °C

_— TA —_— ];

952 Siemens



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.
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