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The RF Line

NPN SILICON HIGH FREQUENCY TRANSISTOR

. designed primarily for use in high-gain, low-noise tuned and
wideband small-signal amplifiers. Excellent in high-speed switch-
ing applications.
® High Current-Gain — Bandwidth Product —

fr=5.0GHz (Typ) @ f=10GHz
@ High Power Gain —
Gmax = 12.6dB (Typ) @ f = 1.0 GHz

MAXIMUM RATINGS

Rating Symbol Vaiue Unit
Collector-Emitter Voltage VQEL 12 Vde
Collector-Base Voltage VGBO 20 Vdc
Emitter-Base Voltage _Vego 20 Vde
Collector Current — Psak Ic 40 mAdc
Total Device Dissipation @ T|_= 50°C PD 400 mw
Derate Above 50°C 4.0 mw/°c
Storage Temperaturg Range Tm ~65 to +150 Oc
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistancs, Junction to Leed Rg gL 250 oc/w
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ELECTRICAL CHARACTERISTICS (Tc = 25°C uniess otherwise noted).
I Cheractaristic [ symbot | Min | Typ | Mex | ume |

OFF CHARACTERISTICS
Py

Volitage V(BR)CEO 12 - - Vde
{lg = 1.0 mAde, Ig = 0)

[Collector-Bass Breakdown Voltage V(BR)CBO 20 - - s Vde
{ic =0.1 mAdc, 1g = 0)
[Emitter-Base Breskdown Voitage VisBRIEBO | 20 - - Vdc
{Ig = 0.1t mAdc, I¢ = 0)
Collector Cutoff Current ICBO - - 50 nAde

{Vcp = 16 Vde, |g = 0}
2 ON CHARACTERISTICS
DC Current Gain heg l 30 I - | 200 I - |

Ic=30m, Vee=1
DYNAMIC CHARACTERISTICS
ICurrent-Gain Bandwidth Product fr - 50 - GHz
{ic =30 mAde, Vog = 10 Vde, f = 1.0 GHz)
[Collector-Bate Capacitance Ceb - 0.8 1.0 pF

(Vgp = 10 Vdc, Ig = 0, f = 1.0 MHz)
FUNCTIONAL TESTS
Noise Figure (Minimum) NFMIN a8
{1c ='5.0 mAde, VGg = 10 Vde, f = 1.0 GHz) - 25 -
(i = 5.0 mAde, VCE = 10 Vdc, f = 2.0 GHz) - 4.0 -
IPower Gain at Optimum Noise Figure GNE d8
(ic = 5.0 mAdc, Vog = 10 Vdc, f = 1.0 GH2) - 10 -
{ic = 5.0 mAde, Vgg = 10 Vde, = 2.0 GHz) - 6.0 —
[Maximum Available Power Gain (1) Gmax ds
{1¢ = 30 mAdc, Vg = 10 Vdc, f = 1.0 GHz) - 128 -
(Ig = 30 mAdec, VgE = 10 Vde, f = 2.0 GHz) - 75 -

o - 152112
) Gmax = fiios 2N I-S 221D 7-31-19

FIGURE 2 —~ POWER GAIN AND NOISE FIGURE FIGURE 3 -~ POWER GAIN AND NOISE FIGURE
versus FREQUENCY versus COLLECTOR CURRENT
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FIGURE 4 — S11 PARAMETERS K

Fr TMHz) 500 1000 1500 2000 T-31 -19
Vce Ic
Val (mA) S99 Lo S13 X S Le S Le
5.0 20 0.66 -125 0.64 -175 0.68 160 0.73 140
5.0 0.57 -150 058 170 0.62 150 066 135 -
10 0.54 -165 057 160 0.60 145 0.64 130
20 0.54 -180 057 156 0.60 140 0.64 125
30 0.54 175 057 155 061 140 0.65 125
10 20 0.66 -120 0.63 -170 067 160 0.71 140
5.0 0.56 -145 0.56 178 0.60 150 0.64 138
10 0.51 -160 0.53 165 057 145 0.61 130
20 049 ~17% 0.52 160 057 145 0.60 130
30 0.49 -175 053 160 057 145 0.61 130

FIGURE 5 — S22 PARAMETERS

Frequency (MHz) % 1000 1500 2000
VcE L'
Voits)_§ imA) $22 Lo S22 Lo S22 Le $22 Lo
5.0 20 061 -45 0.50 -60 048 -80 0.50 -100
5.0 0.40 -58 0.31 -85 0.30 -85 0.32 -100
10 0.27 -0 0.20 -70 0.20 -90 0.23 -108
20 0.19 -70 0.13 ~-75 0.14 -5 0.17 -110
30 0.16 -70 0.11 -75 0.13 -95 0.168 -110
10 20 066 -35 058 -50 053 -70 0.54 -90
50 047 -5 0.38 -850 037 -70 0.38 -78
10 0.35 45 0.28 -50 0.27 -65 0.29 -8%8
20 0.26 -46 0.22 -50 0.22 -85 0.24 -80
30 0.25 -40 o1 -45 0.22 -80 0.24 -80

FIGURE 6 — S»y PARAMETERS

Frequency (MHz) 500 1000 1500 2000
Vce c
(Vols) {mA) 521 Lo S21 Lo $21 Lo S21 L9
50 20 3.24 100 1.84 70 1.23 50 0.56 35
50 485 80 260 70 1.76 80 1.38 40
10 5.78 8s 3.04 70 2.05 50 1.61 0
20 6.40 85 330 65 2.23 50 1.24 40
30 6.47 80 3.35 85 2.26 50 1.76 40
10 20 3.42 100 1.95 70 131 50 1.01 35
50 5.20 95 2.80 70 1.89 50 1.45 40
10 6.22 90 3.28 70 220 55 1.71 40
20 6.82 85 355 86 237 66 184 40
30 6.90 8s 355 65 236 S0 1.81 40

FIGURE 7 — S12 PARAMETERS

Frequancy (MHz) 500 1000 1500 2000
Vce Ic

(Voltsh {mA) S12 I $12 Lo $12 X $12 Lo
5.0 20 0.11 30 0.12 25 0.1 35 0.13 50
5.0 0.08 40 0.10 a5 0.13 55 0.47 55
10 0.07 50 0.10 55 0.14 60 0.19 60
20 0.06 60 0.11 65 0.15 65 0.20 60
30 0.06 65 0.1 65 0.15 65 0.20 60
10 20 0.10 35 0.10 30 0.10 40 0.12 55
5.0 0.07 40 0.08 45 0.12 56 0.15 60
10 0.06 50 0.09 65 0.13 60 0.17 60
20 0.06 60 . 0.10 65 0.13 65 0.18 60
30 0.06 60 0.10 65 0.14 65 0.18 65
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