MOTOROLA
m SEMICONDUCTOR I
TECHNICAL DATA 2N6304

2N6305

| The RF Line |

1.4 GHz @ 10 mAdc — 2N6304
1.2 GHz @ 10 mAdc — 2N6305

NPN SILICON HIGH-FREQUENCY TRANSISTORS HIGH FREQUENCY
TRANSISTORS

.. designed for use as low-noise, high-gain, general-purpose amplifiers. NPN SILICON

¢ High Current-Gain -~ Bandwidth Product —
fT = 1.4 GHz (Min) @ IC = 10 mAdc — 2N6304

=1.2 GHz {Min) @ Ic = 10 mAdc — 2N6305

® Low Noise Figure —
NF = 4.5 dB (Max) @ f = 450 MHz — 2N6304
=55 dB (Max) @ f = 450 MHz — 2N6305

o High Power Gain —
Gpe = 15 dB {(Min) @ f = 450 MHz ~ 2N6304
=12 dB (Min) @ f = 450 MHz — 2N6305

*MAXIMUM RATINGS

Rating Symbal Value Unit

Cotlector Emitter Voltage VCEQ 15 Vdc

1.0 to 20 mAdc
Collectar Base Voitage VeBo 30 Vdce
Emitter-Base Voltage VEBO 3.0 Vdc
Collector Current  Continuous I 60 mAdc
Total Continuous Device Dissipation Po

@Tp =26°C 200 "W

Derate above 25°C 114 mW/oC
Storage Temperature Range T,‘g -65 to +200 oc

*Indicates JEDEC Registered Data.

FIGURE 1 — TEST CIRCUIT FOR NOISE FIGURE AND POWER GAIN
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2N6304, 2N6305

*ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)

L Charactaristic Symbol [ Min LTvp l Max I Unit 1

OFF CHARACTERISTICS

Collector-Emitter Breakdown Voltage V(BRJCEQ 15 - Vdc
ic = 5.0 mAdc, Ig = 0)

Collector-Base Breakdown Voltage V(BRK;?)A ) 30 - - Vdc
(lg = 0.3 mAdc, Ig = 0)

Emitter-Base Breakdown Valtage V(BRIEBO a5 — Vdc
{1g = 0.1 mAdc, Ic =0}

Coliector Cutoff Current lcgo - - 10 nAdc

{(Vcg =50 Vdc, 1g = 0}

ON CHARACTERISTICS

DC Current Gain hEE 25 - 260 -
{ig = 2.0 mAdc, Vg = 5.0 Vde)

DYNAMIC CHARACTERISTICS

Current-Gain—Bandwidth Product 2N6304 fr 1400 - - MHz
(Ig = 10 mAdc, Vg - 5.0 Vdc, f - 100 MHz) 2N6305 1200 -
Collector-Base Capacitance Cep - 08 10 pF
{(Vcp =10 Vdc, Ig =0, f = 1.0 MHz}
$mall-Signal Current Gain bte 25 - 250 -
{ic =20 mAde, Veg =60 Vdc, f = 1.0 kH2)
Collector-Base Time Constant 2N6304 L'Ce 20 - 12 ps
(lg = 2.0 mAde, Vg = 5.0 Vdc, f = 31.8 MHz) 2N8306 20 15
Noise Figure NF dB
(I¢ =20 mAdc, Ve = 6.0 Vdc, Rg = 50 ohms,
f = 450 MHz} 2N6304 - - 45
(Figure 1) 2N6305 - - 65

FUNCTIONAL TEST

Common-Emitter Amplifier Power Gain Gpe dg8
(g = 2.0 mAdc, VCE = 5.0 Vdc, f = 450 MHz) 2N6304 15 - -
{Figure 1} 2NB305 12 - -

*Indicates JEDEC Registered Data.

FIGURE 2 — COLLECTOR-BASE CAPACITANCE
versus COLLECTOR BASE VOLTAGE

Ccp, COLLECTOR-BASE CAPACITANCE (pF)

V(p. COLLECTOR-BASE VOLTAGE (VOLTS)
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2N6304, 2N6305

FIGURE 3 — CURRENT-GAIN-BANDWIDTH FIGURE 4 — COLLECTOR-BASE TIME
PRODUCT versus COLLECTOR CURRENT CONSTANT versus EMITTER CURRENT
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2N6304,

FIGURE 9 — Sq¢, INPUT REFLECTION
COEFFICIENT

2N6305

FIGURE 10 — S22, OUTPUT REFLECTION
CaiFFICIENT
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FIGURE 11 — Sy, REVERSE TRANSMISSION COEFFICIENT
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FIGURE 12 - S21, FORWARD TRANSMISSION COEFFICIENT
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FIGURE 13 - S149. INPUT REFLECTION COEFFICIENT AND S35,
OUTPUT REFLECTION COEFFICIENT
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