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TECHNICAL DATA

2N5947

The RF Line

NPN SILICON HIGH FREQUENCY TRANSISTOR

. . . designed specifically for broadband applications requiring low
cross-modulation distortion and low noise figure. Characterized for
use in CATV applications. The 2N5947 was formerly the MM8012,

® Low Cross Modulation Distortion —
XM = -57 dB (Max) @ +50 dBmV Output

® Low Noise Figure — @ f = 200 MHz
NF {Narrowband) =3.8 dB {Typ)
NF (Broadband) = 8.5 dB {Max)

® High Broadband Power Gain —
Gpe = 10dB (Min) @ f = 250 MHz

HIGH FREQUENCY
TRANSISTOR

NPN SILICON
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*MAXIMUM RATINGS
Rati Symbal val Unit STYLE1:
ating ymbe alue ™ PIN 1. EMITTER
Collector-Emitter Voitage VCEO . 30 Vde 2, BASE
Collector-Base Voltage Ves 40 Vdc 2 Egll..ll-:ll::%q'OR
Emitter-Base Voltage Veg 35 Vdc
Collector Current — Continuous Ic 400 mAdc MILLIMETERS INCHES
- —— DIM| MIN | MAX | MIN | MAX
Total Device Dissipation @ T¢ = 26°C Pp 5.0 Watts Al 7.06 2% 278
Derate above 25°C 28.6 mw/oC B 201 6501 0.24 K
Storage Temperature Range T -65 to +200 °c C [ 15241 16.51{ 0,600
stg 66 0.86] 0026
*Indicates JEDEC Registered Data. 4 65 066
- .060
d 015 0.004
KT — 0480 -
M 450 NOM 450 NOM
- 27 - .050
4 1081 0.132 }
4 055 70
. 6 115 45
CASE 244A.01
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*ELECTRICAL CHARACTERISTICS (T = 256°C uniess otherwise noted)

‘ Characteristic l Symbol Min I Typ l Max I Unit l
OFF CHARACTERISTICS
Cotlector-Emutter Breakdown Voltage V(BR)CEO 30 - - Vde
{ig =20 mAdc, Ig = 0}
Collector-Base Breakdown Volitage V(BR)CBO 40 - - Vdc
{tc =100 pAdc, Ig = 0}
Emitter-Base Breakdown Voltage V(BRIEBO 35 - - Vdc
{Ig = 100 pAdc, I¢ = 0}
Cotlector Cutoff Current iceo - - 100 pAde
(VCE = 28 Vdc, Ig = 0)
Collector Cutoff Current lceo - - 10 pAdc
(Veg = 20 Vdc, Ig = 0)
Emitter Cutoff Current tego - - 100 pAde

(Vge =35 Vde, Ic =0}

ON CHARACTERISTICS

BC Current Gain hgg 25 - 250 -
{Ig = 75 mAde, Vg = 20 Vdcl
Collector Emitter Saturation Voltage VCElsat) - 02 036 Vdce

tig = 200 mAdc, lg = 20 mAdc)

Base-Eemitter Saturation Voltage VBE(sat} - 10 1.5 Vdc
{ig = 200 mAdec, Ig = 20 mAdc)

DYNAMIC CHARACTERISTICS

Current-Gain — Bandwidth Product {Figure 3} fr 1100 1500 - MHz
{ic =75 mAde, Vg = 20 Vdc, f = 200 MHz)

Coflector-Base Capacitance (Figure 4} Ceb - 1.5 40 pF
{(Vgp = 30 Vdc, Ig = 0, f = 100 kHz}

Emtter-Base Capacitance (Figure 4} Cen - 82 12 pF
{Vgg =05 Vdc, I =0, f = 100 kHz}

Small-Signat Current Gain hfe 25 - 300 - )
{ig = 75 mAde, Vg = 20 Vdc, f = 1.0 kHz}

Coltectar-Base Time Constant fp Ce 2.0 - 20 ps
{Ig = 75 mAdc, Vg = 20 Vdc, { = 31.8 MH2)

Noise Figure NF dB
{ic = 50 mAdc, Vg = 20 Vdc, f = 200 MHz) {Figure 1} - 38 -
{lc = 60 mAdc, Vgg = 20 Vde, f = 200 MH2) (1} {Figure 2,9} - 7.2 86
{Ig = 75 mAdc, Vg = 20 Vdc, f = 200 MHz) (1} (Figure 2, 9} - 7.8 -

FUNGCTIONAL TEST

Common Emutter Amplifier Power Gasn (Figure 2) Gpe 10 11 - dB
{Ig = 75 mAde, Vg = 20 Vde, f = 250 MH2)

Intermodulation Distortion {Figure 2, 10} M - -55 -50 dB

{Ic = 76 mAdc, Vg = 20 Vdc, Vut = +60 dB8mv}
Cross Moduiation Distortion {Figure 2, 111 XM — -60 -57 dB

{ic = 75 mAdc, Vcg = 20 Vde, Vgt = +60 dBmV)
Indicates JEDEC Registered Data
{1} Includes noise figure of post-amplifier and matching pad

FIGURE 1 — NARROWBAND TEST CIRCUIT FIGURE 2 — BROADBAND TEST CIRCUIT
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FIGURE 3 — CURRENT-GAIN-BANDWIDTH PRODUCT
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FIGURE 4 — CAPACITANCES
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I, COLLECTOR CURRENT {mAdc)

FIGURE 6 — COLLECTOR-EMITTER SATURATION VOLTAGE

VR, REVERSE VOLTAGE (VOLTS)

FIGURE 6 — BASE-EMITTER SATURATION VOLTAGE
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FIGURE 7 - NARROWBAND NOISE FIGURE versus CURRENT

IC.COLLECTOR CURRENT (mAdc}

FIGURE 8 —~ BROADBAND NOISE FIGURE versus CURRENT
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FIGURE 9 — NOISE FIGURE TEST SETUP
NOISE-FIGURE VHF NOISE AMPLIFIER MINIMUM. 200 Mz
CABLE UNBER NARROWBAND
METER DIODE L0SS PAD —
NP 3428 1P 2458 (NOTE 1) TesT w0 £2 6 500 | AMPLIFIER
{FIGURE 2) 50 dB GAIN)
NOTE 1. RG 59 CABLE WITH ORIGINAL CENTER CONDUCTOR REPLACED WITH
#30 WIRE. OVERALL LENGTH, INCLUDING BNC CONNECTORS, IS A
QUARTER-WAVELENGTH AT 200 MH2 (APPROX. 11 INCHES} USED TO
MATCH IMPEDANCE OF NOISE DIODE TO AMPLIFIER UNDER TEST.
THE NOISE FIGURE OF THE POST-AMPLIFIERS AND MINIMUM LOSS
PAD IS 8.4d8
FIGURE 10 ~ INTERMODULATION DISTORTION TEST SETUP
CHANNEL 2
GENERATOR
. ADJUSTABLE AMPLIEIER ADJUSTABLE FIELD
g:,;‘:';}f;oﬁk COMBINER |~ ATTENUATOR UNDER TEST ATTENUATOR ATTEII?IS?\TOR l— STRENGTH
£ (FIGURE 2} ] METER
GHANNEL 13
GENERATOR

MEASUREMENT PROCEDURE

1. ADJUST CHANNEL 2 GENERATOR FOR RATED OUTPUT FROM TEST
AMPLIFIER {CHANNELS G & 13 OFF).
2. REPEAT FOR CHANNEL G (2 & 13 OFF) ANG CHANNEL 13 (2& G OFF).
NOTE FOR REFERENCE THE FIELD STRENGTH METER READING FOR
CHANNEL 13{2& G OFF).

3 TURN CHANNEL 13 OFF AND DR'VE THE TEST AMPLIFIER
WITH CHANNELS 2& G MEASURE THE LEVEL GF INTERMGDULATION
DISTORTION AT CHANNEL 13 RELATIVE TO THE REFERENCE LEVEL

INSTEP2

FIGURE 11 — CROSS MODULATION DISTORTION TEST SETUP

CROSS MODULATION
EQUIPMENT

ADJUSTABLE
ATTENUATOR

SKLMODEL 7224

1 4]

AMPLIFIER ADJUSTABLE
UNDER TEST ATTENUATOR
(FIGURE 2 }

FIELD STRENGTH

METER LA
ANPL.P.AR.
JERROLD MODEL HR-8
MODEL 7048

MEASUREMENT PROCEDURE

1. ADJUST THE CROSSMODULATION EQUIPMENT FOR +50 dBmV QUTPUT

FROM EACH CHANNE

L.

2. ADJUST ATTENUATOR #1 FOR THE DESIRED OUTPUT LEVEL FROM
THE TEST AMPLIFIER. ADJUST ATTENUATOR #2 TO MAINTAIN THE
FIELD STRENGTH METER INPUT AT +10 dBmV.

FIGURE 12 — CROSS MODULATION DISTORTION

3 WITH THE FIELD STRENGTH METER SELECT CHANNEL 13 USING
THE WAVE ANALYZER MEASURE THE LEVEL OF THE MODULATION
ON CHANNEL 13 DUE TG CROSS MODULATION OF CHANNELS 2-12

FIGURE 13 — CROSS MODULATIONDISTORTION

versus OUTPUT LEVEL versus CURRENT
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