NPN Silicon RF Transistor BFQ 74

® For low-noise amplifiers in the GHz range, and broad-
band analog and digital applications in telecommunica-
tions systems at coflector currents from 1 to 25 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)
BFQ74 74 Q 62702 -F778 Cerec-X

Maximum Ratings

Parameter Symbol | Value Unit
Collector-emitter voltage Veceo 16 \
Collector-emitter voltage, Vge =0 Vces 25 Vv
Collector-base voltage Veeo 25 \
Emitter-base voltage Veso 2 \
Collector current ’ Ic 35 mA
Peak collector current, f= 10 MHz Iom 45 mA
Base current Is 5 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 Tstg -65...+175 °C

Thermal Resistance
Junction —ambient?) | Roun | =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 74

Electrical Characteristics

at T = 25 <G, wnless otherwise specified.

DC characteristics

Parameter Symbol Values Unit
min typ max

Collector-emitter breakdown voltage Visriceo 16 - - \

Ic=1mA, Ig= D

Collector-emitter cutoff current Ices - - 100 pA

Vee=25V, Vge=0

Collector-base cutoff current Ico - - 50 nA

VCB =15 V, 1 ET 0

Emitter-base cutoff current Ieso - - 10 pA

VEB =2 V, IC =0

DC current gain hee —

Ic= 5mA, Vge=10V 50 - 250

Ic=15mA, Vgg=10V 50 - -

Collector-emitter saturation voltage Veesat - 0.13 0.3 Vv

Ic=30mA, Ig=3mA

Base-emitter voltage Ve - 0.78 - \Y

IC = 10mA, VCE =10V
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BFQ 74

AC characteristics

Parameter R Symbol Values Unit
min typ max

Transition frequency fr GHz

Ic= 5mA, Vge=10V, f=200 MHz - 4.4 -

Ic=15mA, Ve =10V, f=200 MHz - 6 -

Collector-base capacitance Ceb - 0.3 04 pF

VCB= 10\/, VBE= Vbe=0v f=1MHz

Collector-emitter capacitance Cee - 0.4 - pF

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

Input capacitance Cibo - 1.35 - pF

Veg=05V, I =i, =0, f=1MHz

Output capacitance Cobs - 0.7 - pF

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

Noise figure F dB

Ic= 3mA, Veg=10V,f= 10MHz, Zs=75Q - 0.9 -

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

Ic=10mA, Vcg=10V, f= 2 GHz, Zs = Zsopt - 25 2.9

Power gain dB

Ic=15mA, Ve =10V, f=2GHz, Z,=50Q Gma') - 14 -

Ic=15mA, Vge =10V, f=4 GHz, Z; =50 Q Gimsd) - 9.8 -

Transducer gain , 155162 - 9.8 - dB

Ic=15mA, Voe =10V, f=2 GHz, Z; =50 Q

Linear output voltage Vor=Veo | — 160 - mV

two-tone intermodulation test

Ic=25mA, Vce =10V, dy =60 dB

f; =806 MHz, £, =810MHz, Zg=2 =50 Q

Third order intercept point 1P - 27 - dBm

Ic=25mA, Ve =10V, f=800 MHz

S,
1) Gra = 22061 4 32
[S12el

[S21el

2) Gps =
" 1Szl
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BFQ 74

Total power dissipation Py, = (Ta) Transition frequency f; =f (I¢)
Package mounted on alumina f=200 MHz
mw - GHz
400 7 | ]
Vie =1qv
P f 6 T
tot T // 1 i SN2V
300 5 AT T TN N
X
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— T — I

Collector-base capacitance C.y, =f (Vcg)
Vee = Ve =0, f=1MHz
pF
1.0
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\
NAN
\\
It
02
0
0 10 20V

— Y

Siemens Aktiengesellschaft 300



BFQ 74

Common Emitter Noise Parameters

Ic=3mA, Vce =10V, 4 =50 Q

f Fmin Gp (Fmin) ropt RN N FSOQ Gp (FSO Q)
GHz dB dB MAG ANG Q - dB dB
0.01 0.7 - (Zs=1500Q) - - 1.2 -
Ic=10mA, Ve =10V, Z, =50 Q
f Fmin Gp (Fmin) ropt RN N FSOQ Gp (FSO Q)
GHz dB dB MAG  [ANG |0 - dB dB
0.01 1.05 - (Zs=759Q) - - 1.2 -
0.8 1.3 17.5 0.22 82 115 0.20 14 16.8
2.0 25 115 0.20 137 23.5 0.60 2.7 10
Noise figure F=f (Ic)
Vee=10V, f=10 MHz
dB
3
F
2 Z5=150 Q
\ 50
75Q
P
N L]
e
1 Z
L
\_+V
0
0 10 20 mA

— ]
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BFQ 74

Circles of constant noise figure F=f (Zs) Noise figure F=f (Ic)
and available power gain G,, = f (Zg) Power gain G=f (I¢)
Ic=10mA, Vee = 10V, f= 800 MHz Vee =10V, f=800 MHz, Z ot (G)
dB dB
b T 20
Z§OP, G
-~
F - ™ G
,// AT | {R=50Q
3 15
2 | F — 10
Rs=50Q —— -
e
N =
N~ stf
1 5
0 0
0 10 20 30 mA
—]
Circles of constant noise figure F=f (Zg) Noise figure F=f(Ic)
and available power gain G,, =f (Zg) Power gain G=f (I¢c)
Ic=10mA, Ve =10V, f=2 GHz Ve =10V, f=2 GHz, Z, ,{G)
dB dB
+j50 12 - 12
A Zs ot
/ || s
£/ 1
R.=50Q
r / '//
+j1 +250 8 (/ 8
0 Q 6 I 6
B . L Fl] 4
-j10 -j250
\ Re=502_| 1]
S ST
f2110d8 - 2 Zsopt —1— 2
-J30 0 0
0 10 20 30 mA
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BFQ 74

Common Emitter Power Gain

Power gain GmsnlS21el* =1 (Ic)
Voe=10V, f=1GHz, Z,=50Q

Sne

S1Ze
|

Power gain Gms’ |Sz1e‘2 =f(IC)
Voe =10V, f=4 GHz, Z,=50 Q

T
21e

S

|

10

Siemens Aktiengeselischaft

Power gain Gma, |S21e/” = (Ic)
Vee =10V, f=2 GHz, Z, =50 Q

dB
20
Gmu
|SZ1E|Z
r Gmg
=
|Sz1ez
10
LA
f//
|Gy = |32 (k-ViE1 )
Sze
REEESEREEEE
0 10 20 30 mA
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FQ74

Ema
Gms

'S21E|Z

Power gain Gma, Gms: [Sa1el? =f ()
Ic=2mA, Vee=10V, 2, =500

dB -
30 12
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N
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N
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——|Sm|z AN
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Power gain Gna, Gms, ‘sz‘lel2 =f(f)
Ic=5mA, Vee=10V,Z,=50Q
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BFQ 74

Common Emitter S Parameters
Ic=2mA, Vcg=10V, 2, =50 Q

f S11 821 S12 322

GHz MAG ANG MAG ANG MAG ANG MAG ANG
0.1 0.96 - 16 6.83 169 0.017 79 0.99 - 5
0.2 0.93 - 33 6.61 155 0.034 70 0.96 -1
0.3 0.88 - 50 6.18 144 0.049 62 0.92 - 16
0.4 0.84 — 64 5.62 134 0.060 54 0.88 - 20
0.6 0.77 - 89 4,78 118 0.076 43 0.81 - 26
0.8 0.71 -110 3.98 104 0.085 34 0.74 - 31
1.0 0.68 -127 3.41 93 0.089 29 0.70 - 34
1.2 0.65 -141 2.95 84 0.091 25 0.67 - 37
15 0.63 -158 2.45 72 0.091 22 0.64 - 41
1.8 0.63 -172 2.10 62 0.092 21 0.63 — 46
2.0 0.63 179 1.91 55 0.091 21 0.61 - 49
2.5 0.64 161 1.58 a4 0.092 24 0.59 - 60
3.0 0.66 145 1.36 28 0.099 29 0.59 -71
3.5 0.68 133 1.20 15 0.113 34 0.58 - 83
4.0 0.68 118 1.07 3 0.136 35 0.58 - 97
45 0.71 107 0.96 -8 0.160 34 0.58 111
5.0 0.72 95 0.85 -18 0.190 29 0.60 127

811, Sea =1 (f) 812, So1 =1 (f)
Ic=2mA, Vce=10V, Z,=50Q Ic=2mA, Veg=10V, Z,=50Q
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BFQ 74

Ic=5mA, Vceg =10V, Z,=50Q

f 811 N 321 812 S22

GHz MAG ANG MAG ANG MAG ANG MAG ANG
0.1 0.91 - 25 14.67 163 0.017 78 0.97 -9
0.2 0.83 - 51 13.37 145 0.031 63 0.89 - 18
0.3 0.75 - 72 11.62 131 0.040 54 0.80 - 24
0.4 0.70 - 89 9.90 121 0.047 47 0.73 - 28
0.6 0.63 -115 7.61 105 0.056 41 0.64 - 32
0.8 0.58 -135 5.97 94 0.061 37 0.58 - 34
1.0 0.57 -150 4.92 85 0.064 36 0.54 - 36
1.2 0.56 -162 418 77 0.068 36 0.52 - 37
15 0.55 -176 3.40 68 0.073 37 0.50 - 41
1.8 0.56 173 2.87 59 0.080 38 0.49 - 45
2.0 0.57 166 2.60 53 0.084 39 0.47 — 48
2.5 0.59 152 213 41 0.098 41 0.46 - 58
3.0 0.61 138 1.83 29 0.116 41 0.45 - 68
3.5 0.63 128 1.61 17 0.135 41 0.44 - 80
4.0 0.64 114 1.44 5 0.161 37 0.45 - 94
4.5 0.68 104 1.29 -6 0.183 33 0.44 -108
5.0 0.68 93 1.16 -16 0.209 27 0.46 -124

Si1, S22 = (f) Sy2, Sp1 =1(f)
Ic=5mA Vce=10V, Z,=50Q Ic=5mA, Vcg=10V,Z,=50Q

+j50

180°

-90°
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BFQ 74

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

f 311 SZ1 S12 S22

GHz MAG ANG MAG ANG MAG ANG MAG ANG
0.1 0.83 - 35 22.64 155 0.015 70 0.92 - 13
0.2 0.71 - 65 18.55 134 0.026 59 0.80 - 23
0.3 0.63 - 89 14.98 121 0.034 53 0.70 - 27
0.4 0.58 -105 12.22 112 0.039 48 0.63 - 30
0.6 0.55 -130 8.96 98 0.047 46 0.54 - 32
0.8 0.52 -148 6.91 89 0.053 44 0.49 - 34
1.0 0.53 -161 5.64 81 0.058 45 0.46 - 35
1.2 0.52 =171 4.76 75 0.064 45 0.44 - 37
15 0.52 176 3.87 65 0.072 46 0.43 - 40
1.8 0.53 167 3.25 57 0.083 46 0.42 — 44
2.0 0.55 161 2.95 52 0.089 47 0.41 - 47
25 0.57 148 2.41 40 0.107 46 0.39 — 56
3.0 0.60 135 2.06 29 0.127 43 0.38 - 67
3.5 0.62 125 1.82 18 0.148 4 0.37 - 78
4.0 0.63 112 1.62 6 0.173 36 0.37 - 92
4.5 0.67 103 1.46 -5 0.194 32 0.37 -106
5.0 0.67 92 1.32 -15 0.217 25 0.38 —-123

841, Spz =1(f) S12, S21 =1(f)
Ic=10mA, V=10V, Z,=50Q Ic=10mA, Vee=10V, Z,=50Q

-90°
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BFQ 74

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

f 811 821 812 322

GHz MAG ANG MAG ANG MAG ANG MAG ANG
0.1 0.79 - 44 29.12 151 0.015 66 0.89 -17
0.2 0.66 - 81 22.58 128 0.023 56 0.73 - 27
0.3 0.59 -107 17.37 115 0.028 50 0.61 - 30
0.4 0.55 -123 13.71 106 0.033 48 0.55 - 31
0.6 0.52 -145 9.66 93 0.039 48 0.48 - 31
0.8 0.51 -161 7.32 85 0.045 50 0.44 - 32
1.0 0.52 -171 5.92 78 0.051 51 0.42 - 33
1.2 0.51 179 4.97 72 0.058 52 0.41 - 34
15 0.51 169 4.02 63 0.068 53 0.40 - 37
1.8 0.53 161 3.36 56 0.080 53 0.39 - 42
2.0 0.54 156 3.04 51 0.087 52 0.38 - 45
25 0.56 145 2.49 39 0.107 51 0.37 - 54
3.0 0.59 133 2.12 28 0.128 47 0.36 - 65
3.5 0.62 123 1.87 17 0.151 44 0.35 - 77
4.0 0.63 111 1.67 6 0.176 38 0.35 - 91
4.5 0.66 102 1.50 -5 0.198 33 0.35 -106
5.0 0.67 91 1.35 -15 0.222 26 0.36 -122

811, Spp =1 (f) Si2, So1 =1(f)
Io=15mA, Voe =10V, Zp =50 Q I =15mA, Vg = 10V, Z,= 50 Q

180°
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BFQ 74

Ic=20mA, Vce =10V, £, =50 Q

f 311 821 S12 S22

GHz MAG ANG MAG ANG MAG ANG MAG ANG
0.1 0.73 - 51 32.84 147 0.013 69 0.86 - 18
0.2 0.61 - 89 24.03 124 0.021 55 0.69 - 27
0.3 0.56 -115 18.02 111 0.026 50 0.58 - 29
0.4 0.53 -130 14.07 103 0.030 49 0.52 - 30
0.6 0.51 —-151 9.80 91 0.036 51 0.46 - 30
0.8 0.50 -165 7.40 83 0.043 53 0.43 - 30
1.0 0.51 -174 5.97 76 0.050 54 0.41 31
1.2 0.51 176 5.01 71 0.057 55 0.40 - 33
1.5 0.51 167 4.04 62 0.068 56 0.39 - 36
1.8 0.53 159 3.38 55 0.080 55 0.39 -4
2.0 0.55 154 3.06 50 0.087 54 0.38 — 44
2.5 0.57 143 2.50 39 0.108 52 0.36 - 53
3.0 0.59 132 2.13 28 0.130 48 0.36 - 64
3.5 0.62 123 1.87 17 0.152 45 0.34 - 76
4.0 0.63 110 1.67 5 0.178 39 0.35 - 90
4.5 0.67 101 1.50 -5 0.199 34 0.34 -105
5.0 0.68 91 1.35 -15 0.224 27 0.36 -122

841, Spp=1(f) 812, S21 =1(f)
Io=20mA, Vee =10V, Zy =50 Q Jo=20mA, Vee =10V, Z,=50 Q
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BFQ 74

Ic=25mA Ve =10V, Z,=50Q

f S S Si2 S0

GHz MAG ANG MAG ANG MAG ANG MAG ANG
0.1 0.69 - 55 34.86 143 0.013 66 0.83 - 19
0.2 0.59 - 94 24.49 121 0.020 55 0.66 - 27
0.3 0.54 =120 18.09 109 0.025 50 0.56 - 29
0.4 0.51 -135 14.038 101 0.029 50 0.51 - 28
0.6 0.51 —154 9.73 90 0.035 52 0.45 - 28
0.8 0.50 -167 7.33 82 0.042 54 0.43 - 29
1.0 0.52 -176 5.90 76 0.049 56 0.41 - 30
1.2 0.51 175 4.96 70 0.057 57 0.40 - 32
1.5 0.52 165 4.00 62 0.068 57 0.40 - 35
1.8 0.53 158 3.34 54 0.080 56 0.39 - 40
2.0 0.55 153 3.02 50 0.087 55 0.38 - 43
25 0.57 143 2.47 38 0.108 53 0.36 - 52
3.0 0.60 131 2.10 27 0.130 49 0.36 - 63
3.5 0.62 122 1.85 16 0.152 46 0.35 - 75
4.0 0.64 110 1.65 5 0.179 40 0.36 - 90
4.5 0.67 101 1.48 -6 0.200 34 0.35 -105
5.0 0.68 90 1.33 -16 0.224 27 0.36 -122

S11, 8oz =1 (f), Z-plane Si2, So1 =1(f)
Ic=25mA, Vee =10V, Z,=50Q Io=25mA, Vee =10V, 2, =50 Q

-90°
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PNP Silicon RF Transistor

BFQ 75

® For broadband amplifiers up to 2 GHz at collector

currents from 5 to 30 mA.

® Complementary type: BFQ 72 (NPN).

ESD: Electrostatic discharge sensitive device, observe handling precautions!

Type Marking Ordering code Package')

(tape and reel)
BFQ75 75 Q 62702 - F803 Cerec-X
Maximum Ratings
Parameter Symbol | Value Unit
Collector-emitter voltage Veeo 12 \Y
Collector-emitter voltage, Vge =0 Vces 1 Vv
Collector-base voltage Veeo 15 Y
Emitter-base voltage Veso 2 \Y
Collector current Ic 50 mA
Total power dissipation, T, < 105 °C?) Piot 350 mw
Junction temperature Tj 175 °C
Ambient temperature range Ta -65...+175 °C
Storage temperature range Tstg —65...+175 °C
Thermal Resistance
Junction — ambient?) | Rua | =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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BFQ 75

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

-

DC characteristics

Parameter Symbol Values Unit
min typ max

Collector-emitter breakdown voltage Viericeo 12 - - \Y

Ic=1mA, |, 5=0

Collector-base cutoff current Icgo - - 50 nA

VCB =5 V, I E= 0

Emitter-base cutoff current Iego - - 10 pA

VEB =2 V, IC =0

DC current gain hre 20 50 - -

]c =30 mA, VcE=5V
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AC characteristics

BFQ 75

Parameter - Symbol Values Unit
min typ max

Transition frequency - 5 - GHz

Ic=30mA, Vce=5V, f= 500 MHz

Collector-base capacitance - 0.75 - pF

Veg = 10V, Ve = Vbe = 0, f= 1MHz

Input capacitance - 16 - pF

Veg=0.5V,Ic=i.=0,f= 1 MHz

Output capacitance Cobs - 11 - pF

Vee = 10V, Vge = Vbe=0, f=1MHz

Noise figure dB

Ic=10mA, Vge =8V, f= 10 MHz, Zs=50Q - 2.2 -

Ic=10mA, VCE=8V,f=800MHz,ZS=5OQ - 3 -

Power gain - 14 - dB

IC =30 mA, VCE =8 V, f=800 MHz,

Zs= ZSoptv Z = ZLopt
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BFQ 75

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

mW -

400

Ft’ot

-1

300

//

200

-
"

100

—1
-l

0 100 200 °C

Collector-base capacitance C., =f (Vcg)
Vee = We =0, f=1MHz

pF

15
|
ch \
\
\
1.0
\\\
N
N
\\
0.5
00 10 20V

Ve
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PNP Silicon RF Transistor BFQ 76

@ For broadband amplifiers up to 2 GHz at collector
currents up to 20 mA.
® Complementary type? BFQ 71 (NPN).

ESD: Electrostatic discharge sensitive device, observe handling precautions!

Type Marking Ordering code Package')
(tape and reel)
BFQ 76 76 Q 62702 -F804 Cerec-X

Maximum Ratings

Parameter Symbol | Value Unit
Collector-emitter voltage Veeo 15 \
Collector-base voltage Veeo 20 \
Emitter-base voltage Vego 2 \
Collector current Ic 30 mA
Total power dissipation, Ty < 110 °C?) Piot 250 mw
Junction temperature T 175 °C
Ambient temperature range Ta -65...+175 °C
Storage temperature range Tstg -65...+175 °C

Thermal Resistance
Junction — ambient?) | Anun | =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 76

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

DC characteristics

Parameter Symbol Values Unit
min typ max

Collector-emitter breakdown voltage Visriceo 15 - - \

Ic=1mA, I, =0

Collector-base cutoff current Icgo - - 50 nA

VCB =10 V, IE =0

Emitter-base cutoff current Iego - - 10 pA

VEB =2 V, I c= 0

DC current gain hee 20 50 - -

Ic =14 mA, Vee=10V
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BFQ 76

AC characteristics

Parameter . Symbol Values Unit
min typ max

Transition frequency fr - 5 - GHz

Ic=14mA, Vge =10V, f=500 MHz

Collector-base capacitance Ceo - 0.55 - pF

VCB=10\/7 VBE= Vbe=0, f=1MHz

Input capacitance Cibo - 1.2 - pF

Ve =0.5V,Ic=i;=0,f=1MHz

Output capacitance Cobs - 0.9 — pF

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

Noise figure F dB

Ic=5mA, Vge= 6V, f= 10MHz,Zs=75Q - 1.8 -

Ic=4mA, Ve =10V, =800 MHz, Zs = Zgopt - 25 -

Power gain Gpe - 17 - dB

Ic =14 mA, Vce =10V, f=800 MHz,

ZS = ZSopt: ZL = ZLopt
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BFQ 76

Total power dissipation Py, = f (T,) Transition frequency fy =f (I¢)
Package mounted on alumina Vee =10V, f=200 MHz
mW - GHz
300 6
P f;
tot =\ T 5 LA ]
/ //
200 \ [A
]
100 \\ 2
3
0 \ 0
0 100 200 °C 0 5 10 15 20mA
. 7;\ — [[
Collector-base capacitance C, = f (Vcg)
Ve = Voe =0, f=1MHz
pF
15
C: b

0 10 20V

= Vg
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NPN Silicon RF Transistor

BFQ 81

@ For low-noise amplifiers up to 2 GHz and broadband
analog and digital applications in telecommunications

systems at collector eurrents from 0.5 to 20 mA.

€ CECC-type available: CECC 50002/257.

ESD: Electrostatic discharge sensitive device, observe handling precautions!

Type Marking Ordering code Package')

(tape and reel)
BFQ 81 RA Q 62702 -F1049 SOT-23
Maximum Ratings
Parameter Symbol | Value Unit
Collector-emitter voltage Veeo 16 \'
Collector-base voltage Veso 25 \Y
Emitter-base voltage Veso 2 \%
Collector current Ic 30 mA
Total power dissipation, Ty < 25 °C?) Piot 280 mwW
Junction temperature T 150 °C
Ambient temperature range Ta —65 ... +150 °C
Storage temperature range Tstg ~65...+150 °C
Thermal Resistance
Junction — ambient?) l Riua <450 K/W

1) For detaited 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 81

Electrical Characteristics

at Ty = 25 °C, unless otherwise specified.

-

DC characteristics

Parameter Symbol Values Unit
min typ max

Collector-emitter breakdown voltage Visriceo 16 - - \"

Ic=1mA, ] s=0

Collector-base cutoff current Iceo - - 100 nA

VCB =15 V, IE =0

Emitter-base cutoff current Iego - - 10 pA

VEB =2 V, IC =0

DC current gain hre -

Ic= 5mA, Vge=10V 50 - 250

Ic=15mA, Vge=10V 50 - -

Collector-emitter saturation voltage VeEsat - 0.2 0.4 \%

Ic=30mA, Ig=3mA

Base-emitter voltage Ve - 0.78 - \Y

Ic=10mA, Vge=10V
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BFQ 81

AC characteristics

Parameter . Symbol Values Unit
min typ max

Transition frequency fr GHz

Ic= 5mA, Vge=10V, =200 MHz - 4.2 -

Ic=15mA, V=10V, f=200 MHz - 5.8 -

Collector-base capacitance Cep - 0.38 - pF

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

Collector-emitter capacitance Cee - 0.22 - pF

VCE=10V7 VBE= Vbe=0, f=1MHz

Input capacitance Civo - 1.27 - pF

Ves =05V, Ic=i;=0, f=1MHz

Output capacitance Cobs - 0.6 - pF

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

Noise figure F dB

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

IC= 5mA, VCE=10V,f=800MHZ,ZS=SOQ - 1.4 -

Ic=10mA, Veg =10V, f= 2 GHz, Zs = Zgopt - 25 -

Power gain Goe - 15 - dB

Ic= 5mA, Vce=10V, =800 MHz,

Zs=50Q,2 = ZLop!

Transducer gain , 1So16l? - 124 |- dB

Ic=20mA, Vce =10V, f=1GHz, Z,=50Q

Linear output voltage Vor=Voo |- 160 - mV

two-tone intermodulation test

IC=25 mA, VCE= 10V, d|M =60dB

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

Third order intercept point 1P, - 27 - dBm

Ic=25mA, V=10V, f=800 MHz
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Total power dissipation Py, = f (T4) Transition frequency fy =f (I¢)
Package mounted on alumina f=200 MHz
mW = GHz
400 6
L -
Pret f 5 P Ve=5V
/ \\
[
/ N v
L —4
- \\
200 3 \\
N
\\ )
\\ I
100 N !
1
0 0
0 50 100 150 °C 0 10 20 30 mA

—T

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

pF
10
((b
\

0.5 \

: N

\\
\\\ﬁ__
0
0 10 20V

— V%
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Common Emitter Noise Parameters
Ic=3mA, Veg=10V, Z,=50Q

f Fmin Gp (Fmin) rop\ RN N FSOQ Gp (FSOQ)
GHz dB dB MAG ANG Q - dB dB
0.01 0.7 - Zs=1500Q) |- - 12 -
Ic=5mA, Vgg =10V, Z, =50 Q
f Fmin Gp (Fmin) ropt RN N FSDQ Gp (FSOQ)
GHz dB dB MAG | ANG Q - daB dB
0.01 0.8 - (Zs = 150 Q) - - 1.15 -
0.8 1.3 14.2 0.22 l 71.5 11.7 0.19 14 14
Ic=10mA, Vege =10V, Z, =50 Q
f Fmin Gp (Fmin) ropt RN N F50Q Gp (FSO Q)
GHz dB dB MAG ANG Q - dB dB
2.0 25 8.5 0.27 -139 14.2 0.39 2.8 -
Noise figure F=f (I¢)
Vee=10V, f=10MHz
dB
3
F
2 Z5=150Q
509
\ 59
I\ A3
Zas e
1 ///
LA
\d
0
0 10 20 mA
—
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Circles of constant noise figure F=f (Zs)

and available power gain G,, = f (Zg)
Ic=5mA, Vge =10V, =800 MHz

Noise figure F=f (I¢)
Vee =10V, f=800 MHz, Z, ot (G)

dB
+)50 3
F
i
74250\ — ]
A A4
1T
_// ZSom
1
0
0 10 20 mA
IC

Circles of constant noise figure F=f (Zs)
and available power gain G,, = f(Zs)

Noise figure F=f (I¢)
Ic=10mA, Vee=10V, f=2GHz

Veg =10V, f=2 GHz, Z ot (G)

dB
4
1 P
‘ ZS:SOQ
1 C
INEP =
\\ ZS opt
Q 2
1
0
0 10 20 mA
— I
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Common Emitter Power Gain

Power gain Gmsy‘|szie‘2 =f(lc)
dB Vee=10V, f=200MHz, Z, =50 Q

30 |
Goe e
1~
Gms L ]
ISZ‘IQIZ ol
2 Isze[*
10
S ms = ‘Sis
— Sl2e
o ||
0 10 20 mA
—.]c
Power gain Gma, Gms, 12112 = f (Ic)
Vee=10V, f=1GHz, Z,=50 Q
dB
20
Gma
Grms 6’"5,4 Gma
lszrlelz /
L~
T Isnl
10 / 21e
S.
b1 Gme=|22e
m 5122
T Gma =|—$ﬂl-(k-»/k2-1)
S'lZe
0 Y
0 10 20 mA
_>[(
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Power gain Gms, |Sz1el? =f (I¢)
4B Voe =10V, f=500 MHz, Z, =50 Q

30
Grns
2
|521e| G
Lt
‘ 20 ~
/
!S21e|
10
| L G = [S2e
S!Zz
NEREEE
0 10 20 mA
_'IC
Power gain Gma, [Sz1el* =T (Ic)
Vee=10V, f=2GHz, Z,=50Q
dB
20
S
Gme | Gra =22 [-(k -k 1) —
ISZ‘lel 12e
Gma
4]
/
/
o 2
d Ishel
% 0 20 mA
—_—IC
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Power gain Gma, Gms, ‘Sz1e'2 =1(f)
Ic=2mA, Ve =10V, Z,=50Q
d8 )
30

N
|2
ms

N
T~ N
[Sane| N
10 i

T

Grme = [22¢ N\

S‘lZe

52x=|
e, (i -yk2-1
l$12e ( )

Gma =

0 I I T
01 05 1 2

o f

Power gain Gma; Gms, |S21012=f ()
Ic=10mA, Vee=10V, Z,=50Q

N
\\ Ems
Grms \‘ N

» AN
AN

5.21e

12e

e =[] kR
12e
|1 RN

0 01 05 1 2

— = f

— Gms =

3 GHz
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Power gain Gna;, Gmss ‘3219‘2 =f(f)
Ic=5mA, Vge=10V, Z,=50Q

dB
30
Gma
GOns \\
2 \ Gms
]sl1e| o N
~J ™~
20 N
AN
N TN
2\
IS _ 1
| Z1el N \Gma
10 N
N\ G
s N
G |S2e
_Gms_ S1Ze
Sznl 2
| Gma = 122 (VK2 -
- lsm (k-vk? 1)
0 1 [
01 05 1 2 3 GHz
— —f
Power gain Gma) Gms, 1Sz1e/* =1 (f)
Ic=20mA, Vce =10V, Z,=50Q
dB
30
Gina \\ \C G
Gns N, \\
2
|Sz1el \
‘ 2
2
[Sasel \
N Gma
\N

NN
F G = 2220 N
L s $12!
_Gm=152‘e (k-vk2-1)
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Common Emitter S Parameters
Ic=1mA Vee =1V, Z =500

f S So1 Siz S22

GHz MAG ANG MAG ANG MAG ANG MAG ANG
0.10 0.950 - 18.8 | 3.58 165.3 0.046 78.6 0.980 — 8.6
0.15 0.931 - 28.0 |3.51 158.2 0.067 73.2 0.962 -12.5
0.20 0.910 - 36.9 |342 151.3 0.087 68.1 0.939 -16.3
0.25 0.882 - 455 |3.30 1448 0.105 63.2 0.913 -19.8
0.30 0.854 - 53.6 |3.17 138.6 0.120 58.7 0.885 —22.9
0.40 0.797 - 68.8 | 290 127.5 0.145 50.9 0.827 -28.3
0.50 0.743 - 824 1264 117.9 0.163 44.6 0.775 -32.7
0.60 0.700 - 949 |24 109.3 0.175 39.5 0.729 -36.2
0.70 0.659 -106.5 |2.21 101.8 0.184 35.3 0.690 -39.1
0.80 0.636 -116.6 | 2.04 94.9 0.190 31.7 0.657 -41.4
0.90 0.612 -126.7 |1.90 88.6 0.192 28.9 0.628 —43.6
1.00 0.590 -136.0 | 1.76 82.7 0.192 26.9 0.603 —45.5
1.20 0.566 -1525 [ 154 72.7 0.190 24.5 0.567 —49.0
1.40 0.551 -167.0 | 1.37 64.2 0.185 241 0.544 -52.7
1.50 0.546 -173.7 {131 60.6 0.182 249 0.535 -54.6
1.60 0.547 -179.7 | 1.25 56.7 0.181 26.0 0.529 -56.6
1.80 0.548 168.9 | 1.15 49.8 0.179 291 0.518 -60.8
2.00 0.559 158.6 | 1.06 43.5 0.180 33.3 0.506 —65.5
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Ic=2mA, VCE=1V,%‘=50Q

f St So1 Si2 S2

GHz MAG ANG MAG ANG MAG ANG MAG ANG
0.10 0.904 - 259 |6.71 160.4 0.045 75.4 0.955 -13.1
0.15 0.869 - 381 6.42 151.4 0.064 68.8 0.917 -18.8
0.20 0.829 - 495 | 6.06 143.2 0.081 63.1 0.870 -23.8
0.25 0.784 - 60.0 |567 135.9 0.094 58.1 0.823 -28.1
0.30 0.742 - 69.7 |5.27 129.2 0.106 53.9 0.776 -31.7
0.40 0.668 — 86.8 4.57 118.2 0.122 47.5 0.692 -37.2
0.50 0.611 -101.3 | 3.99 109.1 0.133 43.1 0.627 —41.0
0.60 0.569 -114.0 | 3.51 101.5 0.141 40.2 0.575 —43.8
0.70 0.535 -125.4 | 3.14 95.0 0.147 38.3 0.535 —46.0
0.80 0.518 -135.0 | 2.83 89.1 0.152 37.0 0.503 —47.6
0.90 0.501 -144.8 | 2.59 83.8 0.156 36.4 0.476 —49.2
1.00 0.488 -153.4 | 2.37 78.9 0.159 36.3 0.454 -50.4
1.20 0.476 -168.4 | 2.04 70.6 0.166 37.3 0.422 -53.0
1.40 0.472 1786 |[1.79 63.3 0.173 38.9 0.401 -56.0
1.50 0.468 172.8 | 1.69 60.0 0.178 40.1 0.395 -57.6
1.60 0.473 167.8 | 1.62 56.6 0.183 411 0.390 -59.4
1.80 0.477 157.8 | 1.48 50.5 0.195 43.0 0.380 -63.2
2.00 0.493 149.4 [ 1.36 447 0.209 44.7 0.367 —-67.8
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Ic=2mA Veg =3V, Z=50Q

f S11 821 S12 S22

GHz MAG ANG MAG ANG MAG ANG MAG ANG

0.10 0.916 - 217 |6.74 163.0 0.032 77.8 0.970 - 93
0.15 0.886 - 322 |6.52 155.0 0.046 72.3 0.943 -13.4
0.20 0.851 - 420 |6.25 147.6 0.058 67.2 0.911 -17.1
0.25 0.810 - 512 |592 140.8 0.069 62.8 0.875 -20.3
0.30 0.770 - 599 | 558 134.5 0.078 58.9 0.840 -23.1
0.40 0.695 - 755 | 494 123.8 0.093 52.8 0.773 -27.2
0.50 0.629 - 89.2 |4.37 114.9 0.102 48.4 0.718 -30.2
0.60 0.580 -101.6 | 3.90 107.3 0.110 45.6 0.673 -32.4
0.70 0.534 -112.8 | 3.51 100.7 0.115 43.8 0.639 -34.0
0.80 0.511 -122.7 | 3.18 94.8 0.120 42.5 0.611 -35.2
0.90 0.486 -132.7 | 291 89.5 0.123 42.0 0.586 -36.3
1.00 0.466 -1419 | 2.68 84.6 0.126 421 0.567 -37.2
1.20 0.444 -158.1 2.30 76.2 0.132 43.2 0.538 -39.1
1.40 0.431 -172.8 | 2.03 68.9 0.139 45.4 0.520 —41.3
1.50 0.424 -179.2 | 191 65.6 0.143 46.9 0.515 -42.5
1.60 0.427 175.2 1.82 62.3 0.148 48.3 0.511 —-43.9
1.80 0.426 164.1 1.66 56.3 0.159 50.9 0.503 -46.8
2.00 0.440 1548 | 1.52 50.5 0.172 53.1 0.491 -50.2
2.50 0.491 1339 | 1.26 38.6 0.216 57.5 0.465 -60.6
3.00 0.518 1179 | 1.10 28.4 0.273 57.9 0.457 -71.6
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Ic=5mA Vge=3V 4, =50Q

f Sﬂ 321 812 822

GHz MAG ANG MAG ANG MAG ANG MAG ANG
0.10 0.807 - 346 |14.10 153.1 0.029 72.7 0.912 -16.5
0.15 0.741 - 495 |[12.83 1421 0.040 66.2 0.842 -22.4
0.20 0.673 - 625 | 11.53 132.9 0.049 61.7 0.773 -26.7
0.25 0.611 - 739 |[10.31 125.4 0.055 58.6 0.711 -29.8
0.30 0.558 - 841 9.23 119.2 0.061 56.4 0.659 -31.8
0.40 0.479 -101.1 7.55 109.4 0.070 54.3 0.579 -34.0
0.50 0.425 -1151 6.33 102.1 0.078 54.0 0.527 -35.1
0.60 0.389 -127.2 5.44 96.1 0.085 54.4 0.491 -35.4
0.70 0.363 -138.1 4.77 90.9 0.093 55.2 0.465 -35.9
0.80 0.351 -146.9 4.24 86.5 0.101 55.8 0.447 -36.1
0.90 0.340 -156.1 3.82 82.3 0.108 56.6 0.431 -36.6
1.00 0.335 -164.3 3.47 78.5 0.116 57.5 0.418 -36.9
1.20 0.331 -178.1 2.95 72.0 0.132 58.6 0.399 -38.1
1.40 0.333 168.8 2.57 66.0 0.149 59.3 0.388 -39.8
1.50 0.329 163.5 2.41 63.3 0.158 59.6 0.386 -40.9
1.60 0.335 159.1 2.29 60.5 0.168 59.7 0.383 —42.2
1.80 0.341 150.4 2.07 55.3 0.186 59.5 0.378 —45.3
2.00 0.359 143.3 1.89 50.4 0.205 59.0 0.366 —48.6
2.50 0.413 126.8 1.57 39.6 0.255 57.2 0.336 -58.4
3.00 0.444 114.2 1.37 29.7 0.308 54.0 0.326 —69.1
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Ic=2mA Ve =6V, 2, =50Q

f St S Si2 S22

GHz MAG ANG MAG ANG MAG ANG MAG ANG

0.10 0.924 - 20.0 6.69 164.0 0.026 78.8 0.976 -77
0.15 0.896 — 296 6.50 156.5 0.038 735 0.954 -11.2
0.20 0.863 - 38.8 6.25 1494 0.048 69.0 0.927 -14.2
0.25 0.824 — 47.5 5.96 142.8 0.058 64.8 0.898 -16.9
0.30 0.785 - 55.6 5.64 136.7 0.066 61.1 0.868 -19.2
0.40 0.709 - 705 |5.04 126.2 0.079 55.1 0.811 -22.8
0.50 0.642 — 83.6 4.49 117.4 0.088 51.0 0.763 -25.4
0.60 0.588 - 956 4.03 109.8 0.094 48.2 0.723 -27.2
0.70 0.539 -106.7 3.64 103.2 0.099 46.4 0.692 -28.6
0.80 0.511 -116.4 3.31 97.3 0.104 45.2 0.667 -29.7
0.90 0.481 -126.5 3.04 92.0 0.107 447 0.645 -30.6
1.00 0.457 -135.8 2.80 87.1 0.110 449 0.627 -314
1.20 0.427 -1526 | 2.41 78.7 0.115 46.3 0.602 -33.1
1.40 0.410 -167.9 212 71.3 0.121 48.7 0.586 -35.0
1.50 0.402 -174.6 2.00 68.0 0.125 50.5 0.582 -36.1
1.60 0.403 179.4 | 1.90 64.7 0.129 52.0 0.579 -37.2
1.80 0.402 167.6 | 1.72 58.7 0.139 55.1 0.573 -39.8
2.00 0.415 157.7 1.58 53.1 0.151 57.8 0.563 —42.7
2.50 0.465 1356 | 1.31 41.0 0.193 63.0 0.540 -51.7
3.00 0.492 119.2 1.14 30.7 0.248 64.1 0.535 —61.2

811, Sp =f(f) Si2, So1 =1 (f)
Ic=2mA, Vee =6V, Z,=50Q Ic=2mA, Vce=6V, Z,=50Q

180°

-90°
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Ic =5 mA, VCE=6V,ZO=SOQ

f 811 S21 S12 822

GHz MAG ANG MAG ANG MAG ANG MAG ANG

0.10 0.827 - 311 13.95 154.8 0.024 741 0.929 -13.4
0.15 0.764 — 447 12.83 1443 0.034 68.3 0.872 -18.3
0.20 0.698 - 56.7 11.65 135.4 0.041 63.9 0.813 -21.9
0.25 0.634 - 674 10.51 127.9 0.048 60.7 0.759 —24.4
0.30 0.577 - 76.8 9.48 121.7 0.053 58.5 0.713 —26.1
0.40 0.490 - 93.0 7.83 1118 0.061 56.2 0.641 -27.8
0.50 0.426 -106.3 6.60 104.3 0.068 55.7 0.594 —28.6
0.60 0.385 -118.4 5.69 98.2 0.075 56.2 0.561 -29.0
0.70 0.352 -129.1 4.99 93.0 0.081 57.0 0.538 -29.2
0.80 0.332 -138.4 4.45 88.5 0.088 57.7 0.521 —-29.5
0.90 0.318 -147.9 4.02 84.3 0.095 58.6 0.507 —29.9
1.00 0.308 -156.8 3.66 80.5 0.102 59.4 0.497 -30.2
1.20 0.300 -171.9 3.10 74.0 0.116 61.0 0.480 -31.3
1.40 0.297 173.9 2.70 68.0 0.131 61.9 0.470 -32.9
1.50 0.294 168.2 2.53 65.2 0.139 62.5 0.469 -33.8
1.60 0.298 162.9 2.40 62.6 0.147 62.7 0.467 -35.0
1.80 0.303 153.6 217 57.4 0.164 63.0 0.463 -37.6
2.00 0.321 146.0 1.98 52.6 0.181 62.8 0.453 -40.4
2.50 0.379 128.4 1.65 41.8 0.228 61.8 0.426 —48.6
3.00 0.408 115.3 1.43 31.9 0.278 59.4 0.419 -57.5

Si1s Sz =1(f) Sz, S =1()
Ic=5mA, Vee =6V, Z,=50Q Io=5mA, Vee=6V, Z=50Q

90°
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Ic=10mA, Vcg =6V, 4, =50Q

f S11 821 312 S22

GHz MAG ANG MAG ANG MAG ANG MAG ANG
0.10 0.704 — 43.8 21.34 144.8 0.022 70.4 0.855 -19.0
0.15 0.610 - 60.5 18.27 132.6 0.029 65.1 0.763 -23.8
0.20 0.529 — 742 15.62 123.4 0.035 62.6 0.687 —-26.4
0.25 0.465 - 85.5 13.44 116.4 0.039 61.7 0.629 -27.5
0.30 0.415 - 953 11.72 110.9 0.044 61.3 0.586 —27.8
0.40 0.348 -111.8 9.26 102.7 0.052 62.1 0.528 -27.5
0.50 0.304 -125.2 7.62 96.6 0.060 63.3 0.496 —27.1
0.60 0.278 -137.0 6.46 91.6 0.068 64.6 0.474 —26.7
0.70 0.261 -147 1 5.61 87.4 0.077 65.6 0.461 —26.8
0.80 0.254 -156.0 4.96 83.7 0.086 66.1 0.451 —26.9
0.90 0.248 —164.7 4.45 80.3 0.094 66.6 0.442 -27.2
1.00 0.248 -172.2 4.04 77.0 0.103 67.0 0.436 -27.5
1.20 0.250 174.1 3.41 71.4 0.121 67.2 0.424 -28.8
1.40 0.256 161.4 2.96 66.0 0.139 66.9 0.418 -30.5
1.50 0.255 156.4 2.78 63.6 0.148 66.8 0.418 -31.6
1.60 0.260 152.1 2.63 61.2 0.158 66.4 0.417 -32.8
1.80 0.266 144.3 2.37 56.5 0.177 65.6 0.413 -35.7
2.00 0.286 138.5 2.16 52.2 0.195 64.4 0.403 -38.6
2.50 0.346 123.8 1.79 419 0.244 61.5 0.375 —46.7
3.00 0.377 112.9 1.55 324 0.293 57.8 0.366 -55.6

S11, S =1 (f) Si2, oy =1(f)
Ic=10mA, Vg =6V, Z,=50Q Ic=10mA, Vee=6V, Z; =50 Q
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Ic=20mA, Vee =6V, Z, = 50 Q

f Si1 So4 Siz Soo

GHz MAG ANG MAG ANG MAG ANG MAG ANG

0.10 0.566 - 592 |27.49 134.2 0.019 67.5 0.760 -22.9
0.15 0.464 - 784 |21.82 121.9 0.024 64.6 0.655 -25.9
0.20 0.394 - 933 |[17.76 113.6 0.029 64.7 0.584 -26.3
0.25 0.345 -105.1 14.82 107.7 0.034 65.3 0.538 -25.9
0.30 0.311 -115.2 | 12.67 103.1 0.038 66.3 0.507 —-25.1
0.40 0.271 -131.9 9.78 96.4 0.047 68.2 0.469 -23.6
0.50 0.247 -144.7 7.93 914 0.056 69.6 0.451 -22.9
0.60 0.236 -155.3 6.68 87.2 0.065 70.6 0.439 -22.6
0.70 0.229 -164.1 5.78 83.6 0.075 711 0.431 —22.8
0.80 0.228 -171.4 5.09 80.4 0.084 7.2 0.426 -23.2
0.90 0.231 -178.8 4.56 77.3 0.094 71.3 0.421 -23.8
1.00 0.232 174.7 413 74.4 0.103 71.2 0.417 -243
1.20 0.242 163.6 3.48 69.3 0.122 70.6 0.409 -259
1.40 0.253 152.6 3.02 64.3 0.141 69.7 0.404 -27.9
1.50 0.253 148.5 2.83 62.0 0.151 69.3 0.405 -29.1
1.60 0.258 144.9 2.68 59.7 0.161 68.6 0.404 -30.5
1.80 0.266 138.1 2.41 55.2 0.180 67.3 0.401 -33.6
2.00 0.284 133.9 2.19 51.0 0.200 65.8 0.391 -36.7
2.50 0.345 121.1 1.82 41.0 0.249 62.2 0.363 —44.8
3.00 0.374 110.8 1.58 31.7 0.297 58.1 0.353 -53.9

S11, Sop =1(f) 812, 821 =1(f)
Ic=20mA, Vee =6V, Z;=50Q Ic=20mA, V=6V, Z,=50Q
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Ic=2mA Veg =10V, Z =50 Q

f S11 S21 812 322

GHz MAG ANG MAG ANG MAG ANG MAG ANG

0.10 0.931 - 189 |6.59 164.6 0.023 79.4 0.978 - 6.7
0.15 0.905 - 28.2 6.41 157.4 0.034 74.4 0.960 - 98
0.20 0.874 - 36.9 |6.19 150.4 0.043 70.0 0.937 -12.5
0.25 0.836 — 452 5.92 1441 0.052 65.9 0.911 -14.9
0.30 0.796 - 53.0 |5.62 138.0 0.059 62.5 0.884 -17.0
0.40 0.722 - 674 |5.05 127.7 0.071 56.5 0.833 —20.1
0.50 0.654 - 80.2 4.52 118.9 0.079 52.4 0.789 —22.4
0.60 0.597 - 919 |4.06 1113 0.085 49.7 0.753 -24.1
0.70 0.544 -102.7 | 3.68 104.7 0.090 47.9 0.725 -25.4
0.80 0.513 -1123 | 3.35 98.9 0.094 46.6 0.702 -26.3
0.90 0.481 -122.3 | 3.09 93.5 0.097 46.2 0.681 -27.2
1.00 0.455 -131.7 2.85 88.5 0.100 46.5 0.666 -27.9
1.20 0.421 -148.7 2.45 80.0 0.105 47.9 0.642 -29.5
1.40 0.399 -164.4 | 2.16 72.6 0.110 50.5 0.628 -31.2
1.50 0.3%0 -171.2 2.03 69.4 0.114- 52.4 0.625 =-32.2
1.60 0.390 -177.8 1.93 66.1 0.118 54.0 0.622 -33.3
1.80 0.385 170.4 1.76 60.1 0.127 57.3 0.617 -35.6
2.00 0.398 160.0 1.61 54.4 0.138 60.2 0.609 -38.2
2.50 0.447 136.9 1.33 423 0.177 66.0 0.589 —46.2
3.00 0.478 119.7 1.15 31.8 0.229 67.7 0.587 -54.8

Sy1, Spo =1(f) S12, Sp1 =1 (f)
Ic=2mA, Vce=10V,Z;=50Q Ic=2mA, Vee=10V, £, =50Q
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Ic=5mA, Vcg =10V, 4, =50 Q

f Sﬂ S21 S12 322

GHz MAG ANG MAG ANG MAG ANG MAG ANG

0.10 0.847 - 289 13.60 156.0 0.022 751 0.939 -11.5
0.15 0.786 - 417 12.60 1459 0.030 69.5 0.889 -15.8
0.20 0.721 - 531 11.53 1371 0.038 65.1 0.837 -19.0
0.25 0.657 — 63.1 10.46 129.7 0.043 61.9 0.790 -21.2
0.30 0.599 - 721 9.48 123.4 0.048 59.7 0.747 -22.7
0.40 0.506 - 87.6 7.89 113.5 0.056 57.2 0.682 —24.3
0.50 0.437 -100.4 6.68 105.9 0.062 56.7 0.639 -25.0
0.60 0.389 -112.2 5.77 99.6 0.069 57.0 0.607 -25.3
0.70 0.351 -122.8 5.08 94.4 0.075 57.8 0.586 —25.6
0.80 0.329 -132.0 4.53 89.8 0.081 58.5 0.570 -25.9
0.90 0.310 -141.8 410 85.6 0.087 59.4 0.557 -26.2
1.00 0.296 -150.7 3.73 81.7 0.093 60.4 0.548 -26.5
1.20 0.283 -166.8 3.17 75.2 0.106 61.9 0.532 —27.6
1.40 0.278 178.1 2.76 69.1 0.120 63.1 0.524 —29.0
1.50 0.273 171.8 2.58 66.4 0.127 63.9 0.523 -29.9
1.60 0.278 166.1 2.45 63.7 0.134 64.2 0.522 -31.0
1.80 0.280 156.3 2.21 58.7 0.150 64.8 0.518 -33.3
2.00 0.298 148.3 2.02 53.8 0.166 64.9 0.510 -359
2.50 0.357 129.4 1.67 42.9 0.209 64.6 0.487 -43.1
3.00 0.390 116.1 1.45 33.1 0.257 62.8 0.482 -51.1

841, Spp =1 (f) 812, Sp1 =f(f)
Ic=5mA, Vee=10V, Z,=50Q Ic=5mA, Vcg=10V, Z,=50Q
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Ic=10mA, Ve =10V, 4, =50 Q

f Si1 S Siz So2

GHz MAG ANG MAG ANG MAG ANG MAG ANG

0.10 0.744 - 39.7 20.56 146.8 0.020 71.5 0.877 -16.2
0.15 0.650 - 554 17.86 134.8 0.027 66.3 0.798 -20.4
0.20 0.566 - 68.1 15.44 125.6 0.032 63.4 0.729 —22.7
0.25 0.497 - 78.7 13.39 118.5 0.037 62.1 0.675 -23.8
0.30 0.441 - 88.0 11.74 112.8 0.041 61.7 0.635 —241
0.40 0.362 -103.8 9.33 104.4 0.048 62.2 0.580 -23.9
0.50 0.310 —-116.5 7.70 98.1 0.055 63.3 0.549 -23.6
0.60 0.277 -128.3 6.54 93.0 0.063 64.6 0.529 -23.3
0.70 0.254 -138.5 5.70 88.6 0.071 65.7 0.516 -23.4
0.80 0.242 —147.7 5.04 84.9 0.079 66.3 0.507 -23.6
0.90 0.234 -157.0 4.52 81.4 0.086 67.0 0.499 -23.9
1.00 0.229 -165.8 4.10 78.1 0.094 67.5 0.493 —24.2
1.20 0.227 179.4 3.46 72.4 0.111 67.9 0.483 -254
1.40 0.232 165.5 3.01 67.1 0.127 67.8 0.477 -27.0
1.50 0.231 159.6 2.82 64.6 0.135 68.0 0.477 -28.0
1.60 0.237 155.1 2.67 62.2 0.144 67.7 0.476 —-29.1
1.80 0.242 146.5 2.40 57.6 0.161 67.2 0.474 -31.7
2.00 0.261 140.5 219 53.2 0.179 66.3 0.465 -34.3
2.50 0.324 124.8 1.82 42.9 0.224 64.0 0.440 —41.4
3.00 0.355 1135 1.57 33.4 0.270 61.0 0.433 —-49.3

Si1, So=1(f) S12, 8o =1{f)
Ic=10mA, Vee =10V, Z,=50Q Jo=10mA, Vee =10V, Z,=50Q
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Ic=20mA, Vee =10V, Z, =50 Q

f Siy ) Sy Siz Soo

GHz MAG ANG MAG ANG MAG ANG MAG ANG

0.10 0.628 - 5627 |26.24 1371 0.018 68.5 0.800 -194
0.15 0.517 - 703 |21.27 124.7 0.023 65.1 0.705 —22.1
0.20 0.435 - 84.1 17.51 116.0 0.028 64.3 0.639 -22.7
0.25 0.376 - 951 14.71 109.8 0.032 64.8 0.595 -22.4
0.30 0.332 -104.6 | 12.62 105.0 0.036 65.6 0.565 -21.8
0.40 0.277 -121.1 9.79 98.0 0.044 67.3 0.528 —20.6
0.50 0.243 -133.6 7.97 92.7 0.062 68.9 0.510 —20.1
0.60 0.227 -145.2 6.72 88.4 0.060 70.0 0.498 ~19.9
0.70 0.215 -155.2 5.82 84.7 0.069 70.7 0.492 —20.1
0.80 0.211 -163.0 5.13 81.4 0.078 71.0 0.486 -20.5
0.90 0.210 -171.5 4.59 78.3 0.086 71.2 0.481 -21.0
1.00 0.210 -179.1 4.16 75.4 0.095 7.3 0.477 -21.6
1.20 0.218 168.5 3.50 70.1 0.112 711 0.470 -23.0
1.40 0.227 156.3 3.04 65.0 0.130 70.4 0.466 -24.9
1.50 0.228 151.2 2.84 62.7 0.139 70.2 0.467 -26.0
1.60 0.234 147.5 2.69 60.4 0.147 69.7 0.467 -27.3
1.80 0.241 140.0 2.42 56.0 0.165 68.7 0.465 -30.0
2.00 0.260 135.5 2.21 51.7 0.183 67.5 0.456 -32.8
2.50 0.324 122.0 1.83 417 0.229 64.5 0.431 —40.0
3.00 0.355 111.7 1.58 32.3 0.275 61.1 0.424 —48.1

S11, Sp2 =1(f) Si2, 851 =1(f)
Ic=20mA, Ve =10V, Z,=50Q Ic=20mA, Vee =10V, Z,=50Q
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NPN Silicon RF Transistor

BFQ 82

@ For low-noise, high-gain amplifiers up to 2 GHz.

@ Linear broadband applications at collector currents up

to 40 mA. ~

® Hermetically sealed ceramic package.

® f; =8 GHz
F=1.1 dB at 800 MHz.

ESD: Electrostatic discharge sensitive device, observe handling precautions!

Type Marking Ordering code Package')

(tape and reel)
BFQ 82 82 Q62702 -F1189 Cerec-X
Maximum Ratings
Parameter Symbol | Value Unit
Collector-emitter voltage Vceo 12 \%
Collector-emitter voltage, Vge =0 Vees 20 V
Collector-base voltage Veso 20 \
Emitter-base voltage Veso 2 Vv
Collector current Ic 80 mA
Base current Ig 10 mA
Total power dissipation, T < 95 °C?) Piot 400 mw
Junction temperature Ti 175 °C
Ambient temperature range Ta -65...+175 °C
Storage temperature range Tetg -65...+175 °C
Thermal Resistance
Junction — ambient?) | Rinua =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 Ty = 25 °C, unless otherwise specified.

-

DC characteristics

Parameter Symbol Values Unit
min typ max

Collector-emitter breakdown voltage Visriceo 12 - - \Y

Ic=1mA, | =0

Collector-emitter cutoff current Ices - - 100 pA

VCE=20V1 VBE=O

Collector-base cutoff current Icso pA

Veg=10V,Ig=0 - - 0.05

VCB=1OV,IE=0,TA=125°C - - 5

Emitter-base cutoff current Ieso - - 1 pA

VEB =1 \/, ]C =0

DC current gain hre -

IC= 5mA,VCE=8V - 110 -

Ic =30 mA, VCE=8V - 120 -
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AC characteristics

Parameter . Symbol Values Unit
min typ max

Transition frequency fr GHz

Ic= 5mA, Vce=8YV, f=500 MHz - 3.6 -

Ic =30 mA, Ve =8V, =500 MHz - 8 -

Collector-base capacitance Ceb - 0.62 - pF

VCB= 10\/, VBE= Vbe=01 f=1MHz

Collector-emitter capacitance Cee - 0.4 - pF

Vee= 10V, Vge= Vbe=0x f=1MHz

Input capacitance Cibo - 2.5 - pF

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

Output capacitance Cobs - 1.0 - pF

VCE=10V! Vee= Vbe=0y f=1MHz

Noise figure F dB

Ic= 5mA, Veg=8V,f= 10MHz, Z5=75Q - 0.7 -

IC=30 mA, VCE=8V, f=800 MHz, ZS=ZSopt - 1.6 -

Ic= 10mA, Ve =8V, f=  2GHz, ZS=ZSopt - 2.3 -

Power gain Gra') dB

Ic=30mA, VCE=8V,f=1GHZ,Zo=SOQ - 17 -

Ic=30mA, Vg =8V, f=2GHz, Z; =50 Q - 11 -

Transducer gain 1S01el? - 135 |- dB

1 =30 mA, VCE=8V, f=1GHz, ZQ=SOQ

Linear output voltage Vo1 = Vo2 mV

two-tone intermodulation test

1c =40 mA, VCE=8V, d|M=60dB - 280 -

f; =806 MHz, £, =810 MHz, Zs =2, =50Q

Third order intercept point 1P - 32 - dBm

Ic=40mA, Ve =8V, f=800 MHz

1 Gra = 28 - y1E1)
[S126]

Siemens Aktiengesellschaft

341




BFQ 82

Total power dissipation Py, = f (T,) Transition frequency fy =f (I¢)

Package mounted on alumina f=500 MHz
mw ~ GHz
500 10 l

Prot f. VCVE:W_
400 8 =
~T |5V
\ sl
\ A 3V
300 \ 6 Ya
\
\
200 \ v
\
\
100 \ 2 /
\
\
0 0
0 100 200 °C 0 10 20 30 40 50 mA
/) = I

Collector-base capacitance C., = f (Vcg)
VBe = Vbe =0, f=1MHz

pF
1.0
[cb
N\
\\\
0.5
0
0 10 20V

VEB
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Common Emitter Noise Parameters

Ic=10mA, VCE=8V,ZO=SOQ

f Fon | Go (Fin) Fopt Ax Fioa | Gp (Fs0q)
GHz dB dB MAG ANG Q dB dB
0.01 1 - (Zs=759Q) - 1.05 -
0.8 1.15 15.7 - - - 1.35 14.7
2.0 23 9.5 - - - 2.8 75
[c=30mA, VCE=8V,ZO=5OQ
f Fmin Gp (Fmin) ropt RN FSO Q Gp (FSO Q)
GHz dB dB MAG |ANG |0 dB dB
0.01 1.65 - (Zs =50 Q) - 1.65 -
0.8 1.6 17 - - - 1.95 15.8
2.0 2.6 10 - - - 3.3 8
Noise figure F=1f (I¢)
Vee =8V, f= 10 MHz
dB
3
HEN
F Z=1504]
/I
2 /]
/S 754
4 /'
/ L1500
/ p2d
1 / ; d
\.—’l
0
0 10 20 30 mA

— ]
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Noise figure F=f (I¢)
Power gain G=1(I¢)

Ve =8V, f=800 MHz, Z o (G)

dB dB
b 117 20
NRE
Zs opt (F)
= ——1
3 Z4=509 15
2 ! /10
i zs=fon
1
-
1 ‘Sopt 5
0 0
0 10 20 30mA
[C
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Noise figure F=f (I¢c)
Power gain G=f(I¢)
Ve =8V, f=2 GHz, Z o0y (G)

dB dB
5 10
ft
G Z ot (F)
4 1
G
M
fomsateme=] =3

2 F ZS opt
1
0 0

0 10 20 30mA
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Common Emitter Power Gain

Power gain Gus, 12117 = f (Ic)
Veg =8V, f=200 MHz, Z, =50 Q

Power gain Gps, |s‘21e|2 =f(lc)

Veg =8V, f=500 MHz, Z, =50 Q

dB dB
0T — 30
— Gps /’/,—-
2
Gas - [Sarel Gms ns—
ISzl [Sa1ef? L
20 20 / —
L
/ |521ei
10 10
Sae Gns = 'SZ1 eFI
Gps= § Stze
= e
0 0
0 10 20 30 40 S0mA 0 10 20 30 40 S0mA
I I
Power gain Gma, Gms, |S216l” = f Ulc) Power gain Gma, |S210” = Ic)
Vee=8V, f=1GHz, Z;=50Q Vee=8YV,f=2GHz, £,=50Q
dB dB
20 T I 20
G"IS e
,/"- Gmu L
Gmu /
Gms Gmu
|Sz1e|2 |521e|2
]
// ISZ1e|2 Gmn
/ 1
10 10
|521el2
| 6. = Sate //
L1 Gp =
St2e /
Sx 7
G, = |==2 (k- VK1 S
m = [5pe ¢ ) Goa = |32 (k- Vi1)
0 0 I |
0 10 20 30 40 50mA 0 10 20 30 40 S50mA

I
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