NPN Silicon RF Transistor BFQ 64

@ For low-distortion broadband amplifiers in antenna and
telecommunications systems at collector currents from
70 to 150 mA. N

Type Marking Ordering code Package')
(tape and reel)
BFQ 64 FC Q 62702 -F1061 SOT-89

Maximum Ratings

Parameter Symbol | Value Unit
Collector-emitter voltage Veeo 20 \
Collector-base voltage Veeo 30 \
Emitter-base voltage Veso 3 \
Collector current Ic 200 mA
Peak collector current, f=1 MHz ’ Icm 250 mA
Base current Is 25 mA
Total power dissipation, Ta < 25 °C?) Pict 1 w
Junction temperature T 150 °C
Ambient temperature range Ta -65 ... +150 °C
Storage temperature range Tstg -65 ... +150 °C

Thermal Resistance
Junction — ambient?) | Rinua | =125 KW

1) For detailed dimensions see chapter Package Outlines.
2) Package mounted on alumina 15 mm x 16.7 mm x 0.7 mm.
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BFQ 64

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

DC characteristics

Parameter Symbol Values Unit
min typ max

Collector-emitter cutoff current Ices - - 1 mA

VCE=30V, VBE=0

Collector-base cutoff current Iceo - - 200 ‘nA

VCB =15 \/, IE =0

Emitter-base cutoff current Iego - - 10 A

VEB =2 V, Ic =0

DC current gain hee 25 - - -

Ic= 120 mA, VCE=5V
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BFQ 64

AC characteristics

Parameter

Symbol

min

Values

max

Unit

Transition frequency
Ic=100mA, Vce =5V, f=200 MHz

fr

GHz

Collector-base capacitance
VCB= 10V, VBE = Vbe=0, f=1MHz

Ceo

pF

Input capacitance
VEB=0-5\/:IC=ic=01 f=1MHz

pF

Power gain
Ic =100 mA, Ve =10V, f=800 MHz,
Zs= ZSoptv Z = Z_opt

10

dB

Linear output voltage

two-tone intermodulation test
Ic=100mA, Vge=10V, gy =60dB
fi=806 MHz, ,=810MHz, Zs =2, =50 Q

Vo1 = Vo2

600

mV

Third order intercept point
Ic=100mA, Vce =10V, f=800 MHz

IP;

38.5

dBm
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BFQ 64

Total power dissipation Py, = f (Ta)
Package mounted on alumina
w -

0.8

06 N

04

0 50 100 150°C.
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NPN Silicon RF Transistor

BFQ 69

'

® For low-noise broadband amplifiers in antenna and
telecommunications systems at collector currents from
-

1to 25 mA.

ESD: Electrostatic discharge sensitive device, observe handling precautions!

Type Marking Ordering code Package')

BFQ 69 BFQ 69 Q62702 -F780 T-plast

Maximum Ratings

Parameter Symbol | Value Unit
Collector-emitter voltage Vceo 15 \Y
Collector-base voltage Veeo 25 \%
Emitter-base voltage Veso 2 \Y%
Collector current Ic 30 mA
Base current I 4 mA
Total power dissipation, Tx < 30 °G?) Piot 300 mw
Junction temperature T; 150 °C
Ambient temperature range Ta -65...+150 °C
Storage temperature range Tstg -65... +150 °C
Thermal Resistance

Junction — ambient?) | Brun | <400 KW

1) For detailed dimensions see chapter Package Outlines.
2) Package mounted on glass epoxy 40 mm x 25 mm x 1.5 mm.
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BFQ 69

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

DC characteristics

Parameter Symbol Values Unit
min typ max

Collector-emitter breakdown voltage Viericeo 15 - - \

Ic=1mA, Ig=0

Collector-emitter cutoff current Ices - - 100 A

VCE=25V’ VBE=0

Collector-base cutoff current Ico - - 50 nA

VCB =10 V, ] ET 0

Emitter-base cutoff current Iego - - 100 A

VEB = 2 V, I c= 0

DC current gain hee 50 100 - -

Ic=15 mA, VCE= 10V
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BFQ 69

AC characteristics

Parameter . Symbol Values Unit
min typ max

Transition frequency fr - 5.8 - GHz

Ic=15mA, Vce=10V, =200 MHz

Collector-base capacitance Ceb - 0.35 0.5 pF

VCB=10V, VBE= Vbe=0’ f=1MHz

Collector-emitter capacitance Cee - 0.29 - pF

Vee=10V, Vegg = Ve =0, f=1MHz

Output capacitance Cobs - 0.65 - pF

VCE= 10V, VBE= Ve =0, f=1MHz

Noise figure F dB

Ic=3mA, Vcg=10V,f= 10MHz, Z5=75Q - 0.9 1.3

Ic=5mA, Vce =10V, f=800 MHz, Zs =50 Q - 14 -

Power gain Gpe - 16.5 - dB

Ic=10mA, Vge=10V, f=800 MHz,

Zs =50 Q, ZL = Z._opt

Linear output voltage Vor=Veo | — 170 - mV

two-tone intermodulation test

Ic=25mA, VCE=10V: dm=60dB

fy =806 MHz, ,=810MHz, Zs=Z =50 Q

Third order intercept point 1P - 27.5 - dBm

IC=25 mA, VCE= 10V, f=800 MHz

Siemens Aktiengesellschaft

238



BFQ 69

Total power dissipation Py, =f (T,) Transition frequency fr =f(l¢)
Package mounted on glass epoxy f=200 MHz
mwW - GHz
300 6
- 1
Vee=5Y
30' \\ fT g P /—.\\‘ CE
\
\ 1 // \\\
\ \
\ \
\\ 3 \
100 2 I
\
\\
\ 1
\
0 0
0 50 100 150°C 0 10 20 30 mA
—T —
Collector-base capacitance C,, = f (Vcg) Noise figure F=f (I¢c)
Vae = Voo =0, f= 1 MHz Vee =10V, f=10MHz
pF d8
1 3 i
Cep F
2
\ Z=150Q
50Q
\ 759
05 ~
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\\\ 1 e
\
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=V —1I
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NPN Silicon RF Transistor

BFQ 70

® For low-noise IF and broadband amplifiers in antenna
and telecommunications systems at collector currents

from 2 to 20 mA. -

® Hermetically sealed ceramic package

@ HiRel/Mil screening available.

ESD: Electrostatic discharge sensitive device, observe handling precautions!

Type Marking Ordering code Package')

(tape and reel)
BFQ 70 70 Q62702-F 774 Cerex-X
Maximum Ratings
Parameter Symbol | Value Unit
Collector-emitter voltage Veeo 15 \
Collector-emitter voltage, Ve =0 Vces 20 \Y
Collector-base voltage Veso 20 \
Emitter-base voltage Vego 2.5 \
Collector current Ic 35 mA
Base current Is 4 mA
Total power dissipation, T, <100 °C?) Piot 300 mw
Junction temperature T; 175 °C
Ambient temperature range Ta -65 ... +175 °C
Storage temperature range Tetg —65 ... +175 °C
Thermal Resistance
Junction — ambient?) Rinua =250 K/W

1) For detailed dimensions see chapter Package Outlines.
2) Package mounted on alumina 16 mm x 25 mm x 0.7 mm.
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BFQ 70

Electrical Characteristics

at Th = 25 °C, unless otherwise specified.

DC characteristics

Parameter Symbol Values Unit
min typ max

Collector-emitter breakdown voltage Vieryceo 15 - - \

Ic=1mA,Ig=0

Collector-base cutoff current Icgo - - 50 nA

VCB =10 \/, I E= 0

Emitter-base cutoff current Ieso - — 10 A

VEB =2 \/, IC =0

DC current gain hre -

Ic= 3mA, Vge=6V 50 - 250

Ic=10mA, Vge=6V 50 130 -

Collector-emitter saturation voltage Veesat - 0.1 0.4 \Y

IC=20mA,]B=1 mA

Base-emitter voltage Ve - 0.78 - \Y

IC= 10 mA, VCE=6V
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BFQ 70

AC characteristics

Parameter . Symbol Values Unit
min typ max

Transition frequency fr GHz

Ic= 3mA, Vge=6V, f=200 MHz - 2.7 -

Ic=20mA, Vge=6V, f=200 MHz 3.6 5 -

Collector-base capacitance Ceo - 0.46 0.6 pF

VCB=6V, VBE= Vbe=01 f=1MHz

Collector-emitter capacitance Cee - 0.41 - pF

VCE=6V, VBE= Vbe=0, f=1MHz

Input capacitance Civo - 22 - pF

Ve =05V, Ig=i;=0, f=1MHz

Output capacitance Cobs - 0.87 1.3 pF

VCE=6V, VBE= Vbe=0r f=1MHz

Noise figure F dB

Ic=3mA, Vce=6V,f= 10MHz,Zs=75Q - 0.9 1.2

Ic=4mA, Ve =6V, f=800MHz, Z;=50Q - 15 -

Power gain Gpe - 18 - a8

Ic =20 mA, Ve =6V, =800 MHz,

Zs= ZSopts Z = ZLopt

Transducer gain 1S516/? - 13 - dB

Ic=10mA, Vee =6V, f=1GHz, Z,=50Q

Linear output voltage Vor=Voo | — 170 - mV

two-tone intermodulation test

IC=20mA, VCE=6\/5 0’|M=60dB

f; =806 MHz, , =810 MHz, Zs =2 =50Q

Third order intercept point 1P - 27.5 - dBm

Ic=20mA, Voe =6V, f=800 MHz
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BFQ 70

Total power dissipation Py, = f(Ta)
Package mounted on alumina

mW -
400
Phot
300
\
\
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\
\
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\
\
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_’n

Collector-base capacitance C.p, = f (Vcg)

VBE= We =0, f=1MHz
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BFQ 70

Common Emitter Noise Parameters
Ic=3mA, Vg =6V, 4 =500

f Fmin Gp (Fmin) ropt RN N FSOQ Gp (FSOQ)
GHz dB dB MAG ANG Q - dB dB
0.01 0.8 - (Zs =150 Q) - - 1.2 -
Ic =5 mA, VCE=6V,Z)=SOQ
f Fmin Gp (Fmin) ropt RN N FSOQ Gp (FSO Q)
GHz dB dB MAG  [ANG e - dB dB
0.01 0.85 - (Zs =100 Q) - - 11 -
0.8 1.3 155 0.28 ] 79 12 0.19 15 14.8
Noise figure F=f (Zs)
Vece=6V, f=10 MHz
dB
3 4
L
. IC:BDmA‘ 20 )/
)4
/11
Y
2 \ // / 104
A /]
~ P
N\ P
- L, 51
- // ///
- L1 3
1 ——
1 1
0
0 100 200 300 Q
—_—Z
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BFQ 70

Circles of constant noise figure F=f (Z5) Noise figure F=f (Ic)
in Zs-plane, Ic =5 mA, Vgg =6V, f=800 MHz Power gain G=f(I¢)
N Vg =6V, f= 800 MHZ, Z_ o0y (G)

d8 dB
4 20
F G
G Zs optlF)
A Z5 =500
3 15
£
! Z5=50Q
Sy
2 o~ ZS op'(@ 10
'
A
\ S~
1 5
0 0
0 10 20 30 40 mA

_>IE
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BFQ 70

Common Emitter Power Gain

Power gain Gms, | Sz1e 2= 1 (Ic) Power gain Gms, | Sz1e 2 =1 (Ic)
Vee=6V, f=200 MHz, Z, =50 Q Vece=6V, =500 MHz, Z; =50 Q
dB dB
30 57 T
T t —
g Gr;|s ‘// Gms ]
ms L~ | S 2 Gms
[Sael’ // o (S 20—~
/! 2
Ve / // [Sare]
20 / 7
/
15 7
4
10
10
5
b Gog= Szﬁ [ _ Ste ‘
I Stze :Gms- Stze
| | 1
oL | P
0 10 20 mA 0 10 20 mA
—I —=1I
Power gain Gns, | Sz10 12 =1 (Ic) Power gain Gma, | Sz1e 12 = (lc)
Ve =6 V, f= 800 MHz, Z, = 50 Q Vee =6V, f= 1.5 GHz, Zy=50 O
dB dB
25 15 I
1
Gma
[ , G Grma ,
uk3 I |
[Sae|” 20 [Sate}
/,
/ 10
15 4 et 2 Ve lsz1elz
ISZhI /
/
10
S
51— SZle
|32 S
I LGt ﬁ’wk-\/kz-n
E—— Rt
) NEEEEEE
0 10 20 mA 0 10 20 mA
— —I
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BFQ 70

Power gain Gns, |321e]2 =f(f)
Ic=2mA, Vce=6V, Z5=50Q

dB N
30
Gms
G,
|Sz1e|z \ &
r 20 N
— - N
ISZ‘&elz \\ N
A
\\
N
10 N
\\
r SZ1e
G, = |22
e S1Ze
|
0 l
01 0.2 05 1 2 GHz
— f
Power gain Gmas Gmsr |S21e|2 =f (f)
Io=10mA, Ve =6V, Zy=50Q
dB
30
\\ i
Grma S \\"‘S
Gmsz \\ N
152 NN
NN
20 N
N \\
ISz’ N
G\,
AN
0
5 - SL|
=™ S
— S
G %{-(k- k2-1)
p— 12e
0 [
01 0.2 05 1 2 GHz

——-f
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Power gain Gna, Gms, 1Sz1e> = ()
Ic=5mA, VCE=6V,ZO=5OQ

dB
30
\\\
\\
20 AN
N\ NG
|571=|Z\ N
~
N
N G\
\
10 \
'- {k-vk?=1)
-
0 L1l
01 05 1 2 GHz
f
Power gain Gmas Gms» \sz1e|2 =f(f)
Ic=20mA, Vce=6V,Z,=50Q
dB
30 l
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N
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N
20 \\
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0 \
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01 05 1 2 GHz
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BFQ 70

Common Emitter S Parameters
Ic=2mA Vee=6V, Z,=50Q

f 811 SZ‘I 812 822
GHz MAG ANG MAG ANG MAG ANG MAG ANG
01 0.92 - 28 7.00 165 0.025 77 0.98 -8
0.2 0.89 - 45 6.42 150 0.049 65 0.93 -16
0.3 0.84 - 65 5.74 187 0.068 55 0.87 —22
0.4 0.80 — 82 5.21 126 0.081 46 0.81 -28
0.6 0.74 -110 4.14 109 0.096 34 0.71 -34
0.8 0.71 -130 3.35 95 0.103 26 0.65 ~-38
1.0 0.69 -146 2.78 85 0.105 20 0.61 —41
1.2 0.68 -158 2.39 76 0.105 17 0.58 —44
1.5 0.67 -174 1.96 64 0.104 14 0.55 —49
1.8 0.68 174 1.66 53 0.102 13 0.54 -55
2.0 0.69 167 1.51 47 0.100 14 0.53 -60
2.5 0.70 152 1.24 33 0.100 19 0.51 =73
3.0 0.72 138 1.05 20 0.107 24 0.51 -87

Sy, Spp =1(f) Si2, Sz1 =1 (f)

Ic=2mA Veeg=6V,Z,=50Q Ic=2mA, Vce=6V, Z,=50Q

180°

-90°
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BFQ 70

Ic =5 mA, VCE=6V,Z)=SOQ

f Si . S Si2 Soz
GHz MAG ANG MAG ANG MAG ANG MAG ANG
0.1 0.84 - 35 14.47 159 0.023 73 0.95 -14
0.2 0.78 - 66 12.38 139 0.042 58 0.83 -26
0.3 0.72 - 90 10.21 125 0.053 47 0.72 -33
0.4 0.69 -109 8.66 114 0.060 40 0.63 -37
0.6 0.65 -135 6.32 99 0.068 34 0.52 —42
0.8 0.63 -152 4.90 88 0.072 31 0.46 —44
1.0 0.63 -165 3.97 79 0.075 30 0.43 —45
1.2 0.63 -175 3.38 72 0.079 30 0.40 —-47
1.5 0.63 173 2.74 62 0.083 31 0.38 -51
1.8 0.63 164 2.29 53 0.090 33 0.37 -56
2.0 0.65 158 2.07 48 0.095 34 0.36 -61
25 0.66 145 1.70 35 0.109 36 0.34 -73
3.0 0.69 133 1.44 23 0.127 36 0.34 -87

841, Soo =1(f) Si2, o1 =1(f)

Ic=5mA, Veg=6V,Z,=50Q Ic=5mA, Ve =6V, Z=50Q

90°

03
GHz (01 £~ 71

30 | 20

-90°
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BFQ 70

Ic=10mA, Veg =6V, Z, =50 Q

f Sy . So4 Si2 So0
GHz MAG ANG MAG ANG MAG ANG MAG ANG
0.1 0.73 - 50 22.77 151 0.021 65 0.89 =21
0.2 0.67 - 89 17.57 129 0.034 52 0.71 -34
0.3 0.63 -114 13.44 115 0.041 43 0.57 —41
0.4 0.62 -132 10.84 105 0.045 41 0.49 —44
0.6 0.60 -153 7.56 92 0.051 39 0.39 —45
0.8 0.60 —-167 5.75 83 0.057 40 0.35 —46
1.0 0.61 177 4.62 76 0.062 41 0.32 —47
1.2 0.61 175 3.90 70 0.068 43 0.30 —48
15 0.61 165 3.15 60 0.078 44 0.29 =51
1.8 0.62 157 2.62 52 0.089 44 0.28 —-56
2.0 0.64 152 2.37 47 0.096 44 0.27 —61
2.5 0.65 141 1.94 35 0.117 44 0.25 -73
3.0 0.68 130 1.65 24 0.138 41 0.25 —88

Si1, Sp2 =1 (f) Si2, S5y =1{f)

Ic=10mA, Voe =6V, Zy =50 Q To=10mA, Voe =6V, Zy=50Q

-90°

Siemens Aktiengesellschaft 250



BFQ 70

Ic=15mA, Vee =6V, Z, = 50

f Sy . Sa4 Si2 Sop
GHz MAG ANG MAG ANG MAG ANG MAG ANG
0.1 0.67 - 62 27.86 146 0.019 64 0.84 -25
0.2 0.62 -104 20.01 123 0.029 49 0.63 -38
0.3 0.59 -128 14.73 110 0.035 44 0.50 -43
0.4 0.60 -143 11.63 101 0.038 43 0.42 —44
0.6 0.59 -162 7.97 89 0.045 44 0.34 —45
0.8 0.59 -173 6.02 81 0.051 46 0.30 -45
1.0 0.60 178 4.82 75 0.058 48 0.28 —-45
1.2 0.60 171 4.07 68 0.065 49 0.27 —47
15 0.61 162 3.28 60 0.077 50 0.25 -50
1.8 0.62 154 2.73 52 0.090 49 0.25 -55
2.0 0.63 150 2.47 47 0.097 49 0.24 —-60
2.5 0.65 139 2.02 35 0.120 47 0.22 -72
3.0 0.68 128 1.71 24 0.142 43 0.22 -87

841, Spa =f(f) 812, So1 =1 (f)

Ic=15mA, Vce=6V, Z=50Q Ic=15mA, V=6V, Z,=50Q

-90°
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BFQ 70

IC=20mA, VCE=6V,%=50Q

f St . So1 Si2 Soz
GHz MAG ANG MAG ANG MAG ANG MAG ANG
0.1 0.63 - 71 31.01 142 0.017 59 0.81 -28
0.2 0.60 -113 21.18 119 0.026 48 0.58 —40
0.3 0.58 -136 15.24 107 0.031 45 0.45 —43
0.4 0.59 -150 11.90 98 0.034 45 0.38 —44
0.6 0.59 -166 8.08 88 0.041 47 0.32 —43
0.8 0.59 -177 6.09 80 0.048 50 0.29 —43
1.0 0.60 175 4.87 74 0.056 52 0.27 -44
1.2 0.60 169 411 68 0.064 53 0.26 -45
1.5 0.61 160 3.31 59 0.076 53 0.25 -48
1.8 0.62 153 2.75 51 0.089 52 0.24 -54
2.0 0.64 149 2.49 47 0.098 51 0.23 -58
2.5 0.65 138 2.03 35 0.120 49 0.21 -70
3.0 0.68 128 1.72 24 0.143 44 0.21 -86

S11, S =f(f) Si2, So1 =1(f)

Ic=20mA, Vg =6V, 2, =500 Ic=20mA, Vee =6V, 2 =50 Q

-90°
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BFQ 70

Ic=10mA, Vceg =10V, Z, =50 Q

f 811 - S21 S12 322
GHz MAG ANG MAG ANG MAG ANG MAG ANG
0.1 0.75 — 45 22.64 153 0.018 67 0.91 -18
0.2 0.69 - 83 17.84 131 0.030 53 0.75 -29
0.3 0.63 -109 13.82 117 0.037 45 0.63 -34
0.4 0.62 -127 11.23 107 0.041 42 0.55 -36
0.6 0.59 —149 7.88 93 0.046 40 0.46 -37
0.8 0.59 -164 6.01 84 0.051 41 0.42 =37
1.0 0.59 -174 4.83 77 0.056 43 0.40 -38
1.2 0.59 178 4.09 70 0.061 44 0.38 —40
1.5 0.59 167 3.29 61 0.070 46 0.37 —43
1.8 0.60 159 2.75 53 0.080 47 0.37 —48
2.0 0.62 153 2.49 48 0.087 47 0.36 -52
2.5 0.63 142 2.03 36 0.106 47 0.34 —62
3.0 0.66 131 1.73 25 0.126 45 0.33 -75

811, Sz =1(f) 812, So1 =1 {f)

Ic=10mA, Vce=10V, Z,=50Q Ic=10mA, Vee=10V, Z,=50Q

- 900

Siemens Aktiengesellschaft 253



NPN Silicon RF Transistor

BFQ 71

@ For broadband amplifiers up to 2 GHz and fast non-
saturated switches at collector currents from 1 to

20 mA. -

® Hermetically sealed ceramic package.

@ HiRel/Mil screening available.

€ CECC-type available: CECC 50002/260.

ESD: Electrostatic discharge sensitive device, observe handling precautions!

Type Marking Ordering code Package')

(tape and reel)
BFQ 71 71 Q62702 -F775 Cerec-X
Maximum Ratings
Parameter Symbol | Value Unit
Collector-emitter voltage Veeo 15 Y
Collector-emitter voltage, Vge =0 Vces 20 v
Collector-base voltage Veeo 20 Vv
Emitter-base voltage Vego 2.5 \
Collector current Ic 30 mA
Base current Ig 4 mA
Total power dissipation, T < 100 °C?) Piot 300 mw
Junction temperature Ti 175 °C
Ambient temperature range Ta ~65...+175 °C
Storage temperature range Tstg —65...+175 °C
Thermal Resistance
Junction — ambient?) l Riua ! =250 K/w

1) For detailed dimensions see chapter Package Outlines.

2) Package mounted on alumina 16 mm x 25 mm

Siemens Aktiengesellschaft
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BFQ 71

Electrical Characteristics

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

-

DC characteristics

Parameter Symbol Values Unit
min typ max

Collector-emitter breakdown voltage Viericeo 15 - - \%

Ic=1 mA,Ig=0

Collector-base cutoff current Iceo - - 50 nA

VCB =10 V, I ET 0

Emitter-base cutoff current Iego - - 10 pA

VEB = 2 V, IC = 0

DC current gain hee -

Ic= 5mA, Vee=6V 40 90 250

Ic=20 mA, VCE=6V 40 100 -

Collector-emitter saturation voltage VeEsat - 0.16 0.4 Vv

Ic=30mA, Iz =3mA

Base-emitter voltage Vae - 0.78 - \

IC=5mA, VCE=6V

Siemens Aktiengesellschaft
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BFQ 71

AC characteristics

Parameter Symbol Values Unit
b min typ max

Transition frequency fr GHz

Ic= 5mA, Vcg=6V, f=200 MHz - 4.2 -

Ic=20mA, Ve =6V, f=200 MHz 4 5.2 -

Collector-base capacitance Ceo - 0.46 0.6 pF

VCB=6V, VBE= Vbe=0, f=1MHz

Collector-emitter capacitance Cee - 0.4 - pF

VCE=6V, VBE= Vbe=0: f=1MHz

Input capacitance Cibo - 1.2 - pF

Veg=05V,Ig=i;=0,f=1MHz

Output capacitance Cobs - 0.86 1.2 pF

VCE=6V, VBE= Vbe=0, f=1MHz

Noise figure F dB

Ic=5mA, Vce= 6V, f= 10MHz,Z5=75Q - 14 2.2

Ic=2mA, Vee= 8V, f=800MHz, Zg = Zgopr - 1.5 3

Ic=3mA, Vge=10V,f= 2 GHz, Zs= ZSopt - 3.2 -

Power gain Gpe - 15 - dB

Ic=2mA, Ve =6V, =800 MHz,

Zs= ZSopt, 2 = ZLopt

Transducer gain 1So16l? - 134 |- dB

Ic=20mA, Vcg=6V,f=1GHz, Z,=50Q

Linear output voltage Vor=Veo | — 110 - mV

two-tone intermodulation test

Ic=15mA, Vge=10V, gy =60 dB

f; =806 MHz, £, =810MHz, Zs=2Z =50 Q

Third order intercept point 1P - 23.5 - dBm

Ic=15mA, Voe =10V, f=800 MHz
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BFQ 71

Total power dissipation Py, =f(T,) Transition frequency fr =f (I¢)
Package mounted on alumina Vce=6V, f=200 MHz
mw M GHz
400 - 6
P tot
f 5 L~
300 T
\ 4 /
\ /
200 3
\
\
Al
100 \\ I[
|
\
0 \ 0
0 100 200°C 0 10 20 mA

Collector-base capacitance C., =f (V¢g)
VBe = Ve =0, f=1MHz

pF
1.0

05 <

0 10 20V

—V(s

Siemens Aktiengesellschaft 257



BFQ 71

Common Emitter Noise Parameters
Ic=2mA, Veg=6V, Z, =50 Q

f Fmin Gp (Fmin) ropt RN N FSO Q Gp (FSO Q)
GHz dB dB MAG ANG Q - dB ' dB
0.01 1.1 - (Zs = 150 Q) - - 1.6 -
Ic=5mA, Vge=10V, 2, =50 Q
f Fmin Gp (Fmin) ropt RN N FSOQ Gp (FSO Q)
GHz dB dB MAG  [ANG [ o - dB dB
0.01 1.3 - (Zs = 100 Q) - - 17 -
0.8 1.6 15.3 0.29 56 18.5 0.24 1.8 14.8
2.0 3.1 9 0.12 1245 30 0.67 - -
Noise figure F=f (Zs)
Vee =6V, f= 10 MHz
d8
- ]
1 |
F | | A1:=20mA
L/ |
/ 10
//
\ [ [
ﬁ\’ 1 y
2 ] P ,E'/_"A
N -
‘k ]
NS 2
"~
1 1T
0
0 100 200 300Q

—_— 7

S
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Circles of constant noise figure F=f (Zs) Noise figure F=f (I¢)
and available power gain G,, = f (Zs) Power gain G=f(I¢)
Ic=5mA, Voe =10V, f=800 MHz Vee=10V, f=800 MHz, Z 1 (G)
dB dB
5 20
-
E 9
. G
3
[ i
10
R=50Q _+—1 4
2 \\ > 1.
|
/Z/
Sopt
-5
1
0
0 10 20 mA

— Lk

Circles of constant noise figure F=f(Z5) Noise figure F=f(I¢)
and available power gain G,, = f (Zs) Power gain G=f{I¢)
Ic=5mA, Vce=10V, f=2GHz Voe=10V, f=2 GHz, Z . (G)
dB dB
12 12
G
£ 10 G 10
Pt
/7
8 7/ 8
/
6 6
I
L T T |,
N
2 2
0 0
0 10 20 mA
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Common Emitter Power Gain

Power gain Gps, |Se1el2=f (Ic) Power gain Gms, |S216/2 = f (I¢)
Vee=6V,f=200MHz, Z,=50Q Vee=6V, f=500 MHz, Z, =50 Q
dB dB
30 30
4/‘54’—‘
= ms
G 2 ] — ™ G 2
|SZ1e| ISMI ] [5219.' Gms__
/ s
'4 L~
2 // 20 [Szrel*
/
P
10 10
I~ Sate B Sae
Gpe =|=— G..=
— " S1ze = " | Sie
0 | 0 S
0 10 20 mA 0 10 20 mA
— —
Power gain G, |Sa1el” = f{lc) Power gain Gma, |Sx1el” = f (Ic)
Vee=6YV, =800 MHz, Z, =50 Q Vee=6V, f=2GHz, Z,=50Q
dB dB
20 -+ 20
// G
Gns /r G,
ISZ‘IEI , |5m|2_ |Sz1e|
‘ /
/ YUma—]
10 10
|Sl1e| ]
] d
S S
G, = e L6, = Zie () /k2-1 )
S1Ze S1Ze
oL 1 1 oLt 1 [
0 10 20 mA 0 10 20 mA
I — L
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Power gain Gps, S22 = f (f) Power gain Gmas G, |So10/2 =1 (f)
Ic=2mA, Vee =6V, Z, =50 Q Ic=5mA, Vee=6V, 2, =500
dB - dB
30 30
G gms \\Gns
ms
AN soel? SN
~N 2%e
20— 20— NN
Gns N l ENEAN .
] \\\ \ \\
N N
_|Sz1e|2 \\\ h N
N N \Gmo
~
N
10 N 10 N
AN 5 =]z N
N, moms | Size
S .
G, =| =22 Sy 2
ms S | G,z S_e (k-VKE1)
0 | l 0 Iuel NN
01 02 05 1 2 3 GHz 01 0.2 05 1 2 3 GHz

Power gain Gma, Gms; [S210/> = (f) Power gain Gma, Gms) 1S210/2 = (f)
Ic=10mA, Vee =6V, Zo=50Q Io=20mA, Vog =6V, Z,=50Q
dB
dB 30
NN
30 AN \ \ Gns
GI”\S 6 Gmcl \
o \\ms G 2\\ N
Szl ® P ™ [Spel? | Prel N
\ N e N N
AN 20 N
[ NN [ \
N \
2 S| \\ N g \ N\Gna
NN N\
NN N\
\\ \6"‘u 10 \ \
- SAN o) N\
e
10 _Gms= SZ1e \ N _Gms= S12| \
12e \ N el
L L S
_Gmu=_“z_21_°‘(k—\/kz—1 RN | Gra= S::*Kk--\/kz-1>
e
4 A SN 0 Lt
01 02 05 1 2 3 GHz 01 02 05 1 2 3 GHz
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Common Emitter S Parameters
IC=2mA, VCE=6V,ZO=SOQ

f Sy So Siz Soo
GHz MAG ANG MAG ANG MAG ANG MAG ANG
0.1 0.90 - 19 6.93 166 0.025 78 0.98 -8
0.2 0.87 - 37 6.45 152 0.048 68 0.94 -16
0.3 0.81 — 55 5.85 140 0.068 59 0.88 -23
0.4 0.77 - 71 5.41 129 0.082 51 0.82 —-28
0.6 0.69 - 97 4.41 112 0.101 40 0.73 -36
0.8 0.64 —118 3.64 98 0.112 33 0.65 —41
1.0 0.61 -134 3.06 87 0.118 28 0.60 —45
1.2 0.59 —147 2.64 79 0.121 25 0.57 —-49
15 0.57 -163 219 66 0.125 22 0.54 —54
1.8 0.57 —-176 1.87 56 0.129 20 0.52 —60
2.0 0.58 176 170 49 0.131 20 0.51 —65
25 0.59 159 1.41 34 0.138 20 0.49 -78
3.0 0.60 145 1.21 21 0.150 19 0.48 -92

811, Sea=£(f) 812, So1 =1(f)

Ic=2mA, Vee=6V,Z,=50Q Ic=2mA, Vcg=6V, Z5=50Q
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Ic =5 mA, VCE=6V,é)=SOQ

f 811 SZ‘! 812 822
GHz MAG ANG MAG ANG MAG ANG MAG ANG
0.1 0.79 -3 14.23 160 0.023 76 0.95 -14
0.2 0.73 - 59 12.37 151 0.040 61 0.84 —-26
0.3 0.66 - 83 10.36 127 0.053 51 0.73 -33
0.4 0.62 -102 8.88 115 0.060 45 0.65 -38
0.6 0.57 -128 6.56 100 0.071 40 0.53 -43
0.8 0.55 -146 5.12 89 0.077 37 0.47 —46
1.0 0.54 -160 417 80 0.083 37 0.43 —48
1.2 0.54 -170 3.55 73 0.089 37 0.40 -51
15 0.54 178 2.89 63 0.099 37 0.38 -55
1.8 0.54 168 2.43 54 0.110 37 0.37 —61
2.0 0.56 162 2.20 48 0.117 36 0.36 —65
2.5 0.57 148 1.81 35 0.137 35 0.34 -78
3.0 0.59 136 1.55 23 0.158 32 0.34 -92

Sy1, Sp2=1(f) Sy2, 821 =1(f)

Io=5mA, Vee =6V, Z,=50Q Jo=5mA, Vee =6V, Z,=50Q
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1c=10mA, VCE=6V,4=SOQ

f S11 S21 s12 322
GHz MAG ANG MAG ANG MAG ANG MAG ANG
0.1 0.68 - 47 22.06 152 0.020 70 0.90 20
0.2 0.60 - 85 17.31 130 0.032 56 0.73 -33
0.3 0.55 -111 13.39 116 0.040 49 0.59 -39
0.4 0.55 -128 10.84 106 0.045 46 0.51 —42
0.6 0.53 -150 7.60 93 0.053 46 0.41 -44
0.8 0.53 -164 5.80 83 0.061 46 0.37 —46
1.0 0.53 -174 4.67 76 0.069 47 0.34 —-47
1.2 0.53 178 3.95 70 0.078 48 0.32 -49
1.5 0.53 168 3.19 60 0.091 48 0.31 53
1.8 0.54 160 2.67 52 0.106 47 0.31 —-59
2.0 0.56 155 2.42 47 0.114 46 0.30 —-63
2.5 0.58 143 1.99 34 0.138 43 0.28 —76
3.0 0.60 132 1.69 23 0.163 38 0.28 -91

841, Sop =1 (f) 812, S =1(f)

Jo=10mA, Vo =6V, Zo=50 Q Ic=10mA, Ve =6V, Zy=50Q
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Ic=15mA, Vee =6V, Z, =50 Q

f St So1 Si2 So2
GHz MAG ANG MAG ANG MAG ANG MAG ANG
0.1 0.56 - 57 25.74 145 0.018 69 0.85 -23
0.2 0.47 - 96 18.17 122 0.028 58 0.65 -32
0.3 0.42 -121 13.28 109 0.035 56 0.54 -35
0.4 0.42 -137 10.48 100 0.042 57 0.47 -35
0.6 0.41 -156 7.19 89 0.054 59 0.41 -36
0.8 0.40 -168 5.46 81 0.068 60 0.39 =37
1.0 0.41 177 4.39 74 0.082 60 0.37 -39
1.2 0.41 176 3.71 68 0.096 60 0.36 —41
1.5 0.41 169 3.01 59 0.118 58 0.35 -45
1.8 0.43 161 2.53 52 0.142 56 0.35 -52
2.0 0.44 156 2.31 47 0.158 53 0.34 -57
2.5 0.46 147 1.91 35 0.204 47 0.33 ~70
3.0 0.50 137 1.65 24 0.255 38 0.32 —-88

811, Sz =1(f) Si2, 821 =1(f)

Ic=15mA, Ve =6V, Z,=50Q Ic=15mA, Vce=6V, Z;,=50Q
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Ic=20mA, Ve =6V, Z4,=500Q

f Sy So4 Si2 Soo
GHz MAG ANG MAG ANG MAG ANG MAG ANG
0.1 0.54 -7 29.35 142 0.016 66 0.82 -25
0.2 0.52 -114 20.19 119 0.025 52 0.60 -36
0.3 0.51 -137 14.58 106 0.030 51 0.48 -39
0.4 0.52 -150 11.40 98 0.034 51 0.42 -39
0.6 0.52 -166 7.77 87 0.043 54 0.36 -38
0.8 0.53 -176 5.86 79 0.053 56 0.34 -39
1.0 0.54 176 4.69 73 0.062 56 0.32 —41
12 0.54 170 3.96 66 0.072 56 0.31 —43
1.5 0.54 161 3.19 57 0.087 55 0.30 —47
1.8 0.55 155 2.66 50 0.102 53 0.30 -54
2.0 0.58 150 2.41 45 0.112 52 0.30 -59
2.5 0.59 140 1.97 32 0.137 48 0.28 =72
3.0 0.62 130 1.68 21 0.162 42 0.28 87

S44, Sz =1(f) Si2, S21 =1(f)

Ic=20mA, V=6V, Z,=50Q Ic=20mA, Vce=6V,Z,=50Q

-90°
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Ic=2mA, Vee =10V, 2, =50Q

f Siq S Si2 S0
GHz MAG ANG MAG ANG MAG ANG MAG ANG
0.1 0.91 - 17 7.02 166 0.021 78 0.98 -7
0.2 0.87 - 36 6.57 153 0.042 69 0.95 -14
0.3 0.82 - 53 5.98 141 0.060 60 0.90 -20
0.4 0.78 - 69 5.01 130 0.073 53 0.84 25
0.6 0.70 - 94 4.54 113 0.090 42 0.75 -33
0.8 0.64 -115 3.76 100 0.100 35 0.69 -38
1.0 0.60 -132 3.17 89 0.106 30 0.64 —41
1.2 0.58 -145 2.74 80 0.109 27 0.61 —45
1.5 0.56 -161 2.28 68 0.113 24 0.58 -50
1.8 0.56 =174 1.94 57 0.118 23 0.56 -55
2.0 0.57 177 1.77 51 0.120 23 0.55 —60
2.5 0.58 160 1.47 36 0.127 23 0.53 -72
3.0 0.59 146 1.26 22 0.140 23 0.52 -85

Sy1) Se2 =1(f) Si2, 821 =1(f)

Ic=2mA, Vee =10V, Z,=50Q Ic=2mA, Vge=10V, Z£,=50Q

180°
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Ic=5mA, Veg = 10V, Zo= 50 Q

f S1 1 SZ1 512 822
GHz MAG ANG MAG ANG MAG ANG MAG ANG
0.1 0.80 - 28 14.24 160 0.020 7 0.95 -13
0.2 0.73 - 57 12.50 142 0.036 61 0.86 -23
0.3 0.67 - 79 10.55 128 0.047 53 0.76 -29
0.4 0.63 - 98 9.10 117 0.055 47 0.68 -34
0.6 0.57 -125 6.78 101 0.064 41 0.58 -38
0.8 0.54 -143 5.31 90 0.071 39 0.52 -4
1.0 0.53 -157 4.33 81 0.076 38 0.48 —43
1.2 0.52 -168 3.69 74 0.082 38 0.46 —45
1.5 0.52 180 3.00 63 0.091 39 0.44 -49
1.8 0.53 170 2.52 54 0.101 39 0.43 -55
2.0 0.54 163 2.29 49 0.108 39 0.42 -59
25 0.56 150 1.89 36 0.127 38 0.40 -70
3.0 0.58 137 1.61 23 0.148 35 0.40 -84

Si1, S =1(f) 842, 21 =1(f)

Ic=5mA, Vcg=10V, Z,=50Q Ic=5mA, Vege=10V, 4, =50Q

_900
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Ic=10mA, Veg =10V, Z, =50 Q

f Si1 So1 Siz Sop
GHz MAG ANG MAG ANG MAG ANG MAG ANG
0.1 0.68 — 43 21.82 153 0.018 71 0.91 =17
0.2 0.60 - 78 17.39 131 0.030 58 0.76 -29
0.3 0.56 -105 13.60 117 0.037 50 0.64 -34
0.4 0.54 -123 11.10 107 0.042 47 0.56 -36
0.6 0.51 -146 7.83 94 0.050 46 0.47 -38
0.8 0.51 =161 5.99 84 0.057 47 0.43 -39
1.0 0.51 =171 4.83 77 0.064 48 0.41 —41
1.2 0.51 180 4.08 70 0.072 49 0.39 —43
1.5 0.51 170 3.30 61 0.084 49 0.38 —48
1.8 0.52 162 2.77 53 0.098 48 0.38 -52
2.0 0.54 156 2.51 48 0.106 47 0.37 -56
25 0.56 145 2.06 35 0.129 45 0.35 67
3.0 0.58 134 1.76 23 0.152 40 0.35 81

Sy1, Sa2=1(f) Si2, S21 =1(f)

Ic=10mA, Ve =10V, Z,=50Q Ic=10mA, Vcg=10V, Z,=50Q

180°

-90°
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10—‘-15 mA, VCE= 10\/,‘Z)=509

f S11 821 s12 822
"GHz MAG ANG MAG ANG MAG ANG MAG ANG
0.1 0.62 - 55 26.35 148 0.017 69 0.88 -20
0.2 0.55 - 94 19.54 125 0.026 55 0.69 =31
0.3 0.52 -119 14.64 112 0.031 50 0.57 -34
0.4 0.51 -136 11.66 102 0.036 50 0.50 -35
0.6 0.50 -156 8.06 90 0.044 51 0.44 -35
0.8 0.50 -169 6.12 82 0.052 52 0.41 -36
1.0 0.51 178 4.91 75 0.061 53 0.39 -38
12 0.51 175 415 68 0.069 54 0.38 —40
15 0.51 166 3.35 59 0.082 53 0.37 —44
138 0.53 158 2.80 51 0.097 52 0.37 -50
2.0 0.54 153 2.53 47 0.106 51 0.36 -54
2.5 0.57 143 2.07 34 0.129 48 0.34 -65
3.0 0.59 132 1.77 23 0.153 43 0.34 -80

814, S2=1(f) Si2, So1 =1 (f)

Ic=15mA, Vee=10V, Z,=50Q Ic=15mA, Vcg=10V, Z,=50Q

-900
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Ic=20mA, Ve =10V, Z, =50 Q

f Si1 S Siz S22
GHz MAG ANG MAG ANG MAG ANG MAG ANG
0.1 0.57 - 63 28.86 144 0.015 65 0.84 -21
0.2 0.52 -106 20.30 121 0.024 54 0.65 -30
0.3 0.50 -130 14.82 108 0.029 50 0.54 -32
0.4 0.51 -144 11.65 99 0.033 52 0.49 -32
0.6 0.50 -162 797 88 0.041 54 0.43 -32
0.8 0.51 -173 6.02 80 0.050 56 0.41 -33
1.0 0.52 179 4.83 73 0.058 56 0.40 -35
1.2 0.52 172 4.08 67 0.068 57 0.38 -38
1.5 0.52 163 3.29 58 0.081 56 0.38 —42
1.8 0.53 156 2.74 50 0.096 54 0.38 —48
2.0 0.55 152 2.49 46 0.104 53 0.37 -53
25 0.57 141 2.04 33 0.128 50 0.36 -64
3.0 0.60 131 1.73 22 0.152 44 0.36 -79

S41, Sz =1(f) S42, S21 =1(f)

Ic=20mA, Ve=10V, Z=50Q Ic=20mA, Vce=10V, Z,=50Q
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NPN Silicon RF Transistor

BFQ 72

@ For low-distortion broadband amplifiers up to 2 GHz at

collector currents from 10 to 30 mA.
@ Hermetically sealed cdramic package.

@ HiRel/Mil screening available.

€ CECC-type available: CECC 50002/263.

ESD: Electrostatic discharge sensitive device, observe handling precautions!

Type Marking Ordering code Package')

(tape and reel)
BFQ72 72 Q62702 -F776 Cerec-X
Maximum Ratings
Parameter Symbol | Value Unit
Collector-emitter voltage Veeo 15 \Y,
Collector-emitter voltage, Vge =0 Vees 20 \Y
Collector-base voltage Veeo 20 \Y
Emitter-base voltage Veso 2.5 Y
Collector current Ic 50 mA
Base current Is 10 mA
Total power dissipation, T, < 105 °C?) Piot 350 mwW
Junction temperature T; 175 °C
Ambient temperature range Ta -65... +175 °C
Storage temperature range Tstg —65... +175 °C
Thermal Resistance
Junction — ambient?) ‘ Riua <200 K/W

1) For detailed dimensions see chapter Package Outlines.
2) Package mounted on alumina 16 mm x 25 mm x 0.7 mm.
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Electrical Characteristics

at Ta = 25 °C, unless otherwise specified.

-

DC characteristics

Parameter Symbol Values Unit
min typ max

Collector-emitter breakdown voltage Viericeo 15 - - \Y

Ic=1mA,Ig=0

Collector-emitter cutoff current Ices - - 10 pA

VCE=20Vv VBE=0

Collector-base cutoff current IcBo - - 50 nA

VCB =10 V, IE =0

Emitter-base cutoff current Iego - - 10 pA

Vee=2V,Ic=0

DC current gain hee -

Ic=25mA, Vcg=5V 40 90 200

IC=50mA, VCE=5V 40 - -

Collector-emitter saturation voltage VeEsat - 0.15 0.4 \Y

Ic=50mA, [g=5mA

Base-emitter voltage Ve - 0.78 - \Y

IC=25 mA, VCE=5V
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AC characteristics

Parameter Symbol Values Unit
N min typ max

Transition frequency fr GHz

Ic=25mA, Ve =5V, f=200 MHz - 5.1 -

Ic=50mA, Ve =5V, f=200 MHz - 47 -

Collector-base capacitance Cen - 0.55 0.7 pF

VCB=1OV, VBE= Vbe=0r f=1MHz

Collector-emitter capacitance Cee - 0.4 - pF

VCE=10V: VBE= Vbe=o, f=1MHz

Input capacitance Civo - 21 - pF

Veg=05V, Ic=i.=0, f=1MHz

Output capacitance Cobs - 0.95 15 pF

VCE=10V, VBE= Vbe=or f=1MHz

Noise figure F dB

Ic=10mA, Vce =8V, f= 10MHz, Zs=75Q - 1.7 -

Ic=10mA, Vee =8V, f=800MHz, Zs =50 Q - 25 -

Power gain Goe - 18 - dB

Ic=25mA, Ve =8V, f= 800 MHz,

Zs = Zsopts 2= 2 opt

Transducer gain 1S516l? - 125 |- dB

Ic=25mA, Vce =8V, f=1GHz, Z,=50Q

Linear output voltage Vor=Voo | — 240 - mV

two-tone intermodulation test

IC=25mA, VCE=8V, dm =60dB

fi =806 MHz, f, =810MHz, Zs= Z =50 Q

Third order intercept point 1P - 30.5 - dBm

Ic=25mA, Vee =8V, f= 800 MHz
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Total power dissipation Py, = f (Ta) Transition frequency fr =f (Ic)
Package mounted on alumina Veg =5V, f=200 MHz
mwW b GHz
400 6
P A f
tot \ T S v ~
\ / ™
300 4
4 /
\ /
\ f
200 \ 3
\
\ [
\ 2
100 \
\ 1
\
\
0 \ 0
0 100 200°C 0 10 20 30 40 50 mA
— 7; —_—- [E
Collector-base capacitance Cg, = f (Vcs)
Vee = We =0, f=1MHz
pF
15
C:b

1.0 \

05 ]

0 10 20V

VCB
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Common Emitter Noise Parameters
Ic =2 mA, VOE=8V,ZO=SOQ

f Fmin Gp (Fmin) ropt RN N FSOQ Gp (FSOQ)
GHz dB dB MAG ANG Q - dB dB

0.01 1.0 - Zs=1500Q) - - 16 -
Ic=10mA, Vee =8V, Z, = 50 Q

f Fmin Gp (Fmin) ropt RN N FSOQ Gp (FSO Q)
GHz dB dB MAG  [anG [ o - d8 dB

0.01 15 - (Zs =90 Q) - - 1.7 -

0.8 23 14.7 0.26 l 99.5 16.5 0.31 2.45 14

Noise figure F=1f (Z)
Vee=8YV, f=10 MHz

dB
4
[ TTTT /] I
I.=40mA /30 20
F y.
// V.
3 \ /, //
- //
~ 10
\‘ o A
2% -
- // -
- 45/
N [
1 2
] N ——
0
0 100 200 3009

—
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Circles of constant noise figure F=f(Zg) Noise figure F=f (I¢c)
in Zs-plane, Ic =10 mA, Vcg=8V, Power gain G=1(I¢)
f=800 MHz ~ Voe = 8V, f=800 MHz, Z o5t (G)
dB dB
10 20
F G
‘ 8 Zsopt —-G
= ! 15
/// Rs=50Q
6 //
I/
10
b F
R.=509
e
Zsopt
2
0 0
0 10 20 30 40 mA
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Common Emitter Power Gain

Power gain Gps, |Se1012 = f (I¢)
Vee =8V, f=200 MHz, Zp=50Q

dB
30
G
7 ]
2
= ool
2
lsznl
20
10
— _ SZ1e
| Gns Si2e
|
inn

0 10 20 30 40 50 mA
— IE

Power gain G, |Ss1e/2 =1 (Ic)
Voe =8V, f=800 MHz, Z, = 50 Q

dB
20
Grma T Oma
Is21e|2 ‘
e 2
,/ ISZ1eI_
10
Gina= ”*l(k-N 1)
. 1]

0 10 20 30 40 50 mA
[

C
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Power gain Gma, Gms, [S2102 = f (Ic)
Voe =8V, F=500 MHz, Z, = 50 O

dB
30
Gma
Gmsz
ISZ1EI Lt
G T 6""3*
20 I | 2
[S21e] "]
10
— SZ1el
G..=
o I Stae
_am=ﬁ (k=Vi2-1) ]
oL

0 10 20 30 40 50 mA

—1I

Power gain Gna, |So1¢® = f (/)
Vee=8V, f=15GHz, Z,=50Q

d8
20
Grma
2
|521el
Grma__|
P
10
L1 l521e'2
Grna® l-(k-‘/kz-”
L]
0 10 20 30 40 S0 mA
__..](
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ds ~
34
Grma 30
Gms
l521'| \\\Gms
\ \\
[Sae)? \\
20 N
N
N
B SZ1e \
10 - Gns ™| 5 N
L Yma= Ste ~(k—vk2—1 )
e
I |
01 0.2 05 1 2 GHz

dB
34
N
Gra 30 N
AN N\
[Sze] NN
N N
b
20 Sadl N
NN
\\ \Gm
N
S \\ \
21e
10 |- Oms= 5 AN
SZ1e
G su] (k- f-n
L |
01 0.2 0.5 1 2 GHz

Power gain Gna, Gms» ‘sz1e‘2 =f(f)
Ic=10mA, Ve =8V, Z,=50Q

Power gain Gma, Gms, |S216l” =1 (f)
Ic=40mA, Ve =8V, Z,=50Q

e f
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Power gain Ga,
Ic=25mA, Vee=8V, Z,=50Q

Gms! |sz1e‘2 =f (f)

dB
34
N
Gma 30 NN
N
Gms N
IS’ N
\\
\\
20 \z‘ N
ISZHI \
\\ Ema
N
N
N,
S?h
10 0ms® (3,0 N\
s
2|22l (k-viE-1) N
— e
. [
01 0.2 05 1 2 GHz
—
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BFQ 72

Common Emitter S Parameters
Ic=15mA, Vce =5V, Z, =50 Q

f Sni ) So4 Sio S
GHz MAG ANG MAG ANG MAG ANG MAG ANG
0.1 0.62 - 78 26.97 137 0.023 59 0.76 - 34
0.2 0.57 =121 17.54 114 0.032 47 0.51 - 50
0.3 0.56 -142 12.39 102 0.039 44 0.38 - 55
0.4 0.57 -155 9.59 94 0.043 45 0.31 - 56
0.6 0.57 -169 6.47 84 0.053 48 0.24 - 57
0.8 0.58 =179 4.86 76 0.064 50 0.21 - 59
1.0 0.58 174 3.89 69 0.075 50 0.19 - 60
1.2 0.59 167 3.28 63 0.086 50 0.18 - 63
1.5 0.59 159 2.64 54 0.102 48 0.17 - 67
1.8 0.61 153 2.20 46 0.119 46 0.17 - 75
2.0 0.63 149 1.99 41 0.128 44 0.17 - 82
2.5 0.64 138 1.63 28 0.153 40 0.17 -100
3.0 0.67 128 1.38 16 0177 34 0.19 ~-119

Si1, S =f(f) Si2, 8o =1(f)

Ic=15mA, Ve =5V, Z, =500 Ic=15mA, Ve =5V, Z,=50Q

+j1

180°

-90°
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BFQ 72

Ic=25mA Vee=5V, 4 =50Q

f S1 1 321 S12 S22
GHz MAG ANG MAG ANG MAG ANG MAG ANG
0.1 0.54 - 99 31.95 130 0.018 57 0.66 - 41
0.2 0.55 -137 19.18 108 0.027 48 0.42 - 55
0.3 0.55 -154 13.20 98 0.032 49 0.30 - 59
0.4 0.57 —164 10.09 91 0.037 52 0.24 - 60
0.6 0.57 -176 6.76 82 0.049 55 0.19 - 60
0.8 0.58 176 5.06 74 0.061 56 0.17 - 61
1.0 0.59 170 4.04 68 0.072 55 0.15 - 63
1.2 0.60 165 3.40 62 0.084 55 0.14 - 66
1.5 0.60 157 2.74 54 0.101 52 0.14 - 70
1.8 0.61 151 2.28 46 0.118 49 0.14 - 79
2.0 0.63 147 2.06 41 0.127 47 0.14 - 87
25 0.65 137 1.68 29 0.153 42 0.14 -106
3.0 0.68 127 1.42 17 0.177 36 0.17 —-126

841, Soo =f(f) Sy2, So1 =1(f)

Ic=25mA, Vee=5V, Z,=50Q Ic=25mA, Vee=5V,Z,=50Q
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Ic=50mA, Vege =5V, Z,=50Q

f ST‘I 321 312 822
GHz MAG ANG MAG ANG MAG ANG MAG ANG
0.1 0.51 -126 34.20 121 0.014 54 0.55 - 46
0.2 0.55 -154 18.99 103 0.021 53 0.33 - 52
0.3 0.55 -166 12.81 94 0.026 57 0.25 - 52
0.4 0.58 -173 9.72 88 0.032 59 0.21 - 51
0.6 0.59 178 6.47 80 0.045 62 0.18 - 50
0.8 0.60 172 4.84 73 0.057 61 0.17 — 52
1.0 0.61 167 3.86 67 0.069 60 0.16 - 55
1.2 0.62 162 3.25 62 0.080 59 0.15 - 59
1.5 0.62 155 2.62 53 0.097 56 0.15 - 65
1.8 0.64 149 2.18 45 0.114 53 0.15 —- 74
2.0 0.66 145 1.97 4 0.123 51 0.15 - 83
2.5 0.67 136 1.61 29 0.149 46 0.15 -104
3.0 0.70 126 1.37 18 0.174 40 0.17 -125

Si1, Sz =1(f) Si2, Sy = (f)

Ic=50mA, Vg =5V, Z,=50Q Io =50 mMA, Ve =5V, Zy =500

90°
135° 45°

180°

-90°
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Jc =10 mA, Ve =8V, Z, = 50 Q

f 811 821 512 S22
GHz MAG ANG MAG ANG MAG ANG MAG ANG
0.1 0.69 - 59 22.59 145 0.023 63 0.85 24
0.2 0.61 -100 16.18 121 0.036 49 0.64 -37
0.3 0.57 -124 11.90 108 0.042 44 0.51 —41
0.4 0.56 —-140 9.39 99 0.046 43 0.43 -43
0.6 0.55 -159 6.42 87 0.055 44 0.36 —43
0.8 0.55 -171 4.86 78 0.064 45 0.33 -44
1.0 0.56 -179 3.90 71 0.073 46 0.31 —-46
1.2 0.56 173 3.29 65 0.082 46 0.30 —-48
1.5 0.57 164 2.66 55 0.096 45 0.29 -52
1.8 0.58 157 2.21 46 0.110 44 0.29 -59
2.0 0.60 152 2.00 41 0.119 42 0.28 -64
2.5 0.62 141 1.64 28 0.141 39 0.28 -78
3.0 0.65 131 1.39 17 0.162 35 0.28 -95

S11, So2 =1 (f) S12, So1 =f{f)

Jo=10mA, Vee =8V, Z,=50Q Ic=10mA, Vee =8V, Z,=50Q

180°

-90°
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1C=25mA, VCE=8\/,ZO=SOQ

f 311 N 821 812 822
GHz MAG ANG MAG ANG MAG ANG MAG ANG
0.1 0.55 - 90 32.99 132 0.017 56 0.71 -35
0.2 0.53 -131 20.17 110 0.024 50 0.46 —44
0.3 0.52 -150 13.96 99 0.030 50 0.36 -45
04 0.54 -160 10.71 92 0.035 53 0.30 —44
0.6 0.54 -172 717 83 0.046 56 0.26 —43
0.8 0.55 179 5.38 75 0.057 57 0.24 —43
1.0 0.56 172 4.29 69 0.067 56 0.23 —45
1.2 0.56 167 3.62 63 0.078 55 0.22 —47
1.5 0.57 159 2.91 54 0.094 53 0.22 -51
1.8 0.59 153 2.42 47 0.109 50 0.22 -59
2.0 0.61 149 2.18 42 0.119 48 0.21 —65
2.5 0.62 139 1.78 30 0.142 44 0.21 -80
3.0 0.66 129 1.51 18 0.165 39 0.22 -98

Sy1, Soo =1 (f) Si2, Soq =1 (f)

Ic=25mA, Voe=8V, Z,=500Q Io=25mA, Vce=8V,Z,=500Q

90°

180°

-90°
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Ic=40mA, Vcg =8V, 4, =50 Q

f Sy ) So1 Si2 S22
GHz MAG ANG MAG ANG MAG ANG MAG ANG
0.1 0.51 -108 35.70 126 0.016 57 0.64 -37
0.2 0.52 —-144 20.53 105 0.021 52 0.41 —42
0.3 0.53 -159 13.96 96 0.027 55 0.32 —41
0.4 0.54 -167 10.64 90 0.032 57 0.28 -39
0.6 0.55 -177 7.10 81 0.043 60 0.25 -38
0.8 0.56 176 5.32 74 0.054 60 0.24 -39
1.0 0.57 170 4.24 68 0.066 59 0.23 -1
12 0.58 165 3.57 63 0.076 58 0.22 —44
15 0.59 157 2.87 54 0.092 56 0.22 -49
1.8 0.60 152 2.39 46 0.107 52 0.22 -57
2.0 0.62 148 2.16 42 0.116 51 0.21 —63
2.5 0.64 138 1.77 29 0.140 46 0.21 -79
3.0 0.67 128 1.50 18 0.163 M 0.22 -08

Sy1, S = (f) Sy2, So1 =1(f)

Io =40 mA, Veg =8V, Zy =500 Ig=40mA, Voe =8V, Z, =50 Q

180°

_900
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NPN Silicon RF Transistor

BFQ 73S

® For low-noise, low-distortion broadband amplifiers in
antenna and telecommunications systems up to 2 GHz

at collector currents fom 10 to 70 mA.
® Hermetically sealed ceramic package.

® HiRel/Mil screening available.

€ CECC-type available: CECC 50002/261.

ESD: Electrostatic discharge sensitive device, observe handling precautions!

Type Marking Ordering code Package')

(tape and reel)
BFQ 73S 73S Q62702 -F1104 Cerec-X
Maximum Ratings
Parameter Symbol | Value Unit
Collector-emitter voltage Veeo 15 \Y
Collector-base voltage Veeo 20 Y
Emitter-base voltage Vero 3 \Y
Collector current Ic 100 mA
Total power dissipation, Ta < 75 °C?) Piot 500 mwW
Junction temperature Ti 175 °C
Ambient temperature range Ta —65...+175 °C
Storage temperature range Tetg -65 ... +175 °C
Thermal Resistance
Junction — ambient?) | Rnua | =200 K/W

1) For detailed dimensions see chapter Package Outlines.
2) Package mounted on alumina 16 mm x 25 mm x 0.7 mm.

Siemens Aktiengesellschaft

286



BFQ 738

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

DC characteristics

Parameter Symbol Values Unit
min typ max

Collector-emitter breakdown voitage Viericeo 15 - - Y

IC =1 mA, 1 B= 0

Collector-base cutoff current Ico - - 100 nA

VOB = 10 V, IE = O

Emitter-base cutoff current Ieso - - 10 pA

Ves=2V,Ic=0

DC current gain hre 30 90 - -

IC=50 mA, VCE=5V

Collector-emitter saturation voltage VeEsat - 0.2 0.5 \

Ic=75mA, Ig=7.5mA
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BFQ 73S

AC characteristics

Parameter . Symbol Values Unit
min typ max

Transition frequency fr GHz

Ic=50mA, Ve =5V, f=200 MHz - 5.3 -

Ic=75mA, Vge=5V, f=200 MHz - 5.4 -

Collector-base capacitance Ceb - 0.9 - pF

VCB=10V1 VBE= Vbe=0, f=1MHz

Collector-emitter capacitance Cee - 0.4 - pF

VCE= 10\/, VBE= Vbe=0, f=1MHz

Input capacitance Cibo - 5 - pF

VEB=O.5V,IC= ic=0, f=1MHz

Output capacitance Cobs - 1.3 - pF

Vee=10V, Vg = e =0, f=1MHz

Noise figure F dB

Ic= 5mA, Vgg=10V, f= 10MHz, Zs=50Q - 0.9 -

Ic =50 mA, Vge = 5V, f=800 MHz, Zs = Zgopt - 3 -

Power gain Gpe - 15 - dB

Ic =50 mA, Ve =5V, f=800 MHz,

Zs=Zsopts 2L = Ziopt

Transducer gain 1So1el? - 105 |- dB

Ic=50mA, Vce =5V, f=1GHz, Z,=50Q

Linear output voltage Vor=Veo | — 400 - mV

two-tone intermodulation test

Ic=50mA, Veg =10V, djyy =60 dB

f; =806 MHz, , =810 MHz, Zs=2 =50Q

Third order intercept point 1P - 35 - dBm

Ic=50mA, Vce =10V, f=800 MHz
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BFQ 73S

Total power dissipation Py, =f (T,)
Package mounted on alumina

mwW =

600

500

’/

LA

400

L+

300 A\

g

200

1
LT

100

1
L1

200 °C

—Ta

Collector-base capacitance C.y, = f (Vcg)
VBE = Ve =0, f=1MHz

pF
3
C b
2
\
1 \\\
0
0 10 20V

— Vs
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BFQ 73S

Common Emitter Noise Parameters
Ic=5mA Ve =5V, Z,=50Q

f Fmin Gp (Fmin) ropt RN N FSOQ Gp (FSO Q)
GHz dB dB MAG ANG Q - dB dB
0.01 0.9 - (Zs =50 Q) - - - -

Ic =50 mA, Vee =5V, Zy =50 Q

f Fmin Gp (Fmin) ropt RN N FSOQ Gp (F50 Q)
GHz dB dB MAG  [ANG [0 - dB dB
0.01 2.0 - (Zs =50 Q) - - - -
0.8 3 14 0.41 l 168 9.5 0.43 3.8 -
Noise figure F=1f (Ig) ' Circles of constant noise figure F=f (Zg)
Vee=5V, f=10MHz, Zs=50Q and available power gain G,, = f (Zs)
Ic=50mA, Veg =5V, f=800MHz, Z,=50Q
ds
3
F
2
1
L~
/I
1 \//

0 10 20 30 40 50 mA

-
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BFQ 73S

Common Emitter Power Gain

Power gain G, |So1e2=f (I¢) Power gain G, (S21e/2 =1 (I¢)
dB Voe =5V, f=200MHz, Z,=50 Q dB Vog =5V, f=500 MHz, Z, =50 @
30 , 30
o] Gm§
/ |
Gns a Sel” G
R L
|521 e I ISZ1 e I Gns
20 20
)
L Is’nel -
A
10 10
S. 521e
Goo= |22 G = _|
e l 12e| L 1ms 5122
0 0
0 S0 100 mA 0 50 100mA
—-»]c _'I(
Power gain Gma, |S216% = f (Ic) Power gain Gpa, |S21el* =1 (Ic)
Vece=5V, f=800MHz, Z, =50 Q Vee=5V, f=15GHz, Z;=50Q
dB dB
20 20
Gma T Gma Gma
2 2
ISzt [S21e|
2
L— [Szel ||
/, // Grna
10 10
L1 lsﬂzlz
|1
Gma=§ﬂ|-(k- 29 4
— 12e
S.
Gma=[25[-(k -V -1)
T 12e
0 0 ]
0 50 100 mA 0 50 100 mA
— —

Siemens Aktiengesellschaft 2N



BFQ 73S

Power gain Gp,a, Gns, |sz1e‘2 =f(f) Power gain Gna, Gms, ’Sz1e|2 =f(f)
Ic=10mA, Vg =5V, Z,=50Q Ic=30mA, Vee =5V, Z,=50Q
dB ~
30 a8
[ A Gins 30
Oma \\\Gms Gma Gins
2 2
[Satel \\\ |Sarel \
» AN
ls?‘elz \\ B |Sz1z I2
N . NN
\ N Gma
N\ N
10 \\ \\ \\G“‘a
L A L
=22 {22
L Gms= S‘lhl \\ 1©0 >—Grns‘ S1Ze N
I S. B S.
Gima= E"—‘ -(k-vk2-1) N | Gra= S”* tk-VK2-1) N\
0 L . Al N
01 02 05 1 2 GHz 01 0.2 05 1 2 GHz
f —_—f
Power gain Gma, Gms: |S216/7 =1 (f) Power gain Gma, Gms, |S216/2 =1 (£)
Ic=50mA, Veg =5V, Z,=50Q Ic=70mA, Vce=5V, 4, =50Q
dB dB
N
Gna 30 \\ Gina s
Gms \Gm G. A \ ms
|52'Iel \\ \\ Iszlelz \ \\
N N
]Sﬂa lz \ ‘ 7 N
. \\ ISZhI \\ \‘ 3
2
N NGk ) A
\ N
AN \\ N
N \\ AN
L s A\ N \
21e — 5212
Gpe=|=— N G = N\
10 - Hms Stze \ 0 "™ | S, \\
L s L
| Gra=| 20 k- Vi-1) AN | Gae| 22| (ki) N\
12e Size N
4 | 11 L 1 [ |
01 0.2 05 1 2 GHz 01 0S 1 2 GHz

—_—t —f
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BFQ 73S

Common Emitter S Parameters
Ic =10 mA, VCE=5V,‘ZO=5OQ

f S So1 Si2 S2o
GHz MAG ANG MAG ANG MAG ANG MAG ANG
0.1 0.78 - 92 20.39 132 0.034 48 0.71 -39
0.3 0.75 -152 8.63 97 0.047 30 0.34 - 57
0.5 0.75 -169 5.27 84 0.053 31 0.26 - 61
0.8 0.75 177 3.29 7 0.060 35 0.23 - 68
1.0 0.76 171 2.63 63 0.066 39 0.22 - 73
1.2 0.77 165 2.21 57 0.073 42 0.22 - 79
1.4 0.77 159 1o 50 0.081 43 0.23 - 84
1.6 0.77 155 1.68 44 0.089 45 0.24 - 91
1.8 0.78 151 1.49 38 0.098 45 0.25 - 98
2.0 0.79 147 1.34 32 0.107 46 0.26 -106

844, Sp2 =1 (f) Si2, S21 =1(f)

Ic=10mA, Vcg=5V,Z;,=50Q Ic=10mA, V=5V, 2, =50Q

90°
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BFQ 73S

Ic=30mA, VCE=5V,Z)=SOQ

f 311 821 S12 322
GHz MAG ANG MAG ANG MAG ANG MAG ANG
0.1 0.72 -130 31.12 117 0.022 44 0.49 — 66
0.3 0.73 -168 11.01 91 0.029 45 0.20 -103
0.5 0.74 -179 6.61 82 0.040 51 0.15 -119
0.8 0.73 170 4.10 71 0.056 55 0.14 -132
1.0 0.75 166 3.27 64 0.067 56 0.13 -139
1.2 0.75 161 2.75 59 0.079 56 0.13 -144
14 0.76 156 2.38 53 0.090 55 0.14 -146
1.6 0.75 152 2.09 47 0.102 54 0.14 -148
1.8 0.76 149 1.85 41 0.113 52 0.16 -152
2.0 0.78 145 1.67 36 0.123 51 0.17 -157

811, Sea =1 (f) S12, Spy =1(f)

Ic=30mA, Ve =5V, Z;=50Q Ic=30mA, V=5V, Z;=500Q

10 —I—ZS—SO— 10

2GHz 1°§

-90°
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BFQ 73S

Ic=80mA, Vcg =5V, 4, =50Q

f S11 821 S12 i &2
GHz MAG ANG MAG ANG - MAG ANG MAG ANG
0.1 0.72 —-142 33.86 111 0.018 43 Q.42 - 79
0.3 0.73 -173 11.49 90 0.027 52 @19 —-122
0.5 0.73 177 6.87 81 0.038 58 . Q.16 —-139
0.8 0.73 169 4.25 70 0.056 60 - 0.15 -152
1.0 0.75 165 3.39 64 0.068 60 0.15 -158
1.2 0.75 160 2.85 59 0.080 59 t @15 —-162
1.4 0.75 155 2.46 53 0.092 58 : Q.15 -165
1.6 0.75 152 2.16 48 0.105 56 | 016 -166
1.8 0.76 148 1.92 42 0.116 53 ( @17 —-169
2.0 0.78 144 1.72 37 0.126 52 . Q.18 172

Si1, Sop =1 (f) Si2, Sox=1(f)

Ic=50mA, Veg =5V, Zy=50Q Ic =50mA, Ve =5V, Zy=50Q
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Ic=70mA, Vg =5V, Z, =50 Q

f Si4y S P Soz
GHz MAG ANG MAG ANG MAG ANG MAG ANG
0.1 0.72 -149 34.51 108 0.014 42 0.37 - 87
0.3 0.73 -175 11.47 89 0.025 56 0.18 -130
0.5 0.73 176 6.84 80 0.037 62 0.16 —-146
0.8 0.74 168 4.24 70 0.056 63 0.16 -157
1.0 0.75 164 3.38 64 0.069 62 0.16 -163
1.2 0.75 159 2.84 59 0.081 61 0.16 -167
1.4 0.76 155 2.45 53 0.093 59 0.16 -170
1.6 0.75 151 2.15 48 0.105 57 0.16 -171
1.8 0.77 148 1.91 42 0.177 54 0.17 -173
2.0 0.78 144 1.71 38 0.127 52 0.18 177

Sy1, Sop =1 (f) Si2, Sy =1 ()

Jo=70mA, Veg =5V, Zy=500 Io=70mA, Vee =5V, Z,=50Q
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