MOTOROLA
- ?E%M\’%R'EETRCTOR I |
2N5160

The RF Line

PNP SILICON
AMPLIFIER

PNP SILICON RF POWER TRANSISTORS TRANSISTOR

.. . designed for amplifier, frequency multiplier or oscillator applica-
tions in military and industrial equipment. Suitable for use as Class A,
B, or C output driver, or pre-driver stages in VHF and UHF.

o High Power Gain — Gpg = 8.0 dB (Min) @ f = 400 MHz,
14.5 dB (Typ) @ 175 MHz — No Emitter Tuning

o Power Output — Py,¢ = 1.0 Watt (Min) @ f = 400 MHz
= 1.5 Watt (Typ) @ f = 175 MHz
« Resists Burnout When Load is Shorted or Opened
o Designed for Use in Complementary Circuits with 2N3866

! P
E YL
/ N_F | K
i 4
SEATING "
PLANE =D -
MAXIMUM RATINGS
Rating Symbol | Value Unit
Collector-Emitter Voltage VCEOv 40 Vdc
Collector-Base Voltage vCB 60 Vde
STYLE 1:
Emitter-Base Voltage v 4.0 Vdc PIN 1. EMITTER
EB :
2. BASE
Collector Current [C 0.4 Adc 3. COLLECTOR
Total Device Dissipation @ Te = 25°C Pp 5.0 Watts MILLIMETERS | INCHES
Derate above 25°C 28.6 mW/°C DIM [ MIN_ [MAX | MIN | MAX
Operating and Storage Junction TJ, Tst -65 to +200 °C A :’6 ;? g?g ’_'_gg;g
Temperature Range € 70 1660 | 0.240] 0.260
D | 0.406] 0533 | 0.016] 0.021
.229[3.18 | 0.009| 0.125
406 | 0.483 [ 0.016] 0.019 |
.83 [ 533 [0.190] 0.210
711 0.864 | 0.028 | 0.034
7371 1.02 | 0.029] 0.040
12.70 - 500 -
35 | - 10250] —
M 450 NOM 450 NOM
- 1.21 - 0.050
1 0 NOM 90° NOM
R | 254 - 0.100f -

All JEDEC dimensions and notes apply.
CASE 79-02
TO39

{5
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2N5160

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

L Characteristic I Symbol I Min l Typ I Max l Unit
OFF CHARACTERISTICS

Collector-Emitter Sustaining Voltage V(BR)CEO(sus) Vde
(I =5.0 mAde, 1,2 0) 40

Emitter-Base Breakdown Voltage V(BR)EBO(sus) Vde
(IE = 0.1 mAdc, Ic =0) 4.0

Collector Cutoff Current ICEO rAde
(VCE =28 Vdc. IB =0) - - 20

Collector Cutoff Current XCES mAdc
(VCE =60 Vdc. VBE =0) - - 0.1

Collector Cutoff Current I uAdce
CBO

(VCB = 28 Vde. IE =0) 1.0

ON CHARACTERISTICS

DC Current Gain
(IC =50 mAdc, V

h -
FE
cE = 5-0 Vde) 10

DYNAMIC CHARACTERISTICS
Current-Gain-Bandwidth Product f MHz
(IC =50 mAdc, VCE =15 Vdec, f = 200 MHz) 500 900

Collector-Base Capacitance ch pF
(VCB=28 Vdc, IE =0, f=0.1t 1.0 MHz) - 2. 4.0
FUNCTIONAL TESTS

Common-Emitter Amplifier Power Gain GPE
(VCE =28 Vdc, Pin =0.16 Watt, f = 400 MHz) 8.0 8.8

(Vop =28 Vde, P = 50 mW, = 175 MHz) - 14.5

o

dB

Power Output Pout
(VCE =28 Vdc, Pin = 0.16 Watt, { = 400 MHz) 1.0 1.2

(Vg = 28 Vde, P, =50 mW, f =175 MHz) - 1.4

Watt

Collector Efficiency Ul
(vCE =28 Vdc, P, =0.16 Watt, f = 400 MHz) 45 55

~7

FIGURE 1 — 400-MHz TEST CIRCUIT

-0
T
Cq-10pF Cg —0.01 uF = ~ C; -~ Cg
C2, C3, C4, C5 — 1.0 — 10 pF variable Ly —30nH, 1turn, No. 20 AWG °
Cg — 2400 pF feed through Ly — 75 nH, 3 turns, No. 20 AWG _l_
C7 - 0.004 »F L3 - 0.33 4H, R.F.C. Ly 94"

D

D

.
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2N5160

FIGURE 2 — POWER OUTPUT FIGURE 3 — POWER OUTPUT
versus FREQUENCY versus POWER INPUT
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2N5160

FIGURE 8 — 2N5160 300-MHz COMPLEMENTARY POWER OUTPUT CIRCUIT
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MOTOROLA
m SEMICONDUCTOR I m
TECHNICAL DATA 9IN5179

The RF Line |

4.5 dB @ 200 MHz

HIGH FREQUENCY
TRANSISTOR
NPN SILICON

NPN SILICON RF HIGH FREQUENCY TRANSISTOR

... designed primarily for use in high-gain, low-noise amplifier, oscil-
lator, and mixer applications. Can also be used in UHF converter
applications.

High Current-Gain — Bandwidth Product —
fT = 1.4 GHz (Typ) @ Ic = 10 mAdc 7

® Low Collector-Base Time Constant —
rp'Cc = 14 ps (Max) @ Ig = 2.0 mAdc
® Characterized with Scattering Parameters

® Low Noise Figure —
NF = 4.5 dB (Max) @ f = 200 MHz

A —
8
1
[E LP c
I -}
[
le—F ‘ K
SEATING
PLANE
STYLE 10
*MAXIMUM RATINGS AN ewrren 0
2. BASE — =N
. f 3. COLLECTOR
Rating Symbol Value Unit + CASE (T\X j Ny
Collector-Emitter Voltage VCEO 12 Vdc T Wi G
Applicable 1.0 to 20 mAdc M \,/< LR
Collector-Base Voltage vcs 20 Vdc E~
Emitter-Base Voltage VEB 25 vdc MILLIMETERS] __INCHES
DIM [ "MIN [ MAX | MIN | MAX
Collector Current Ic 50 mAdc N sss | 0209] 02
. 84 | 0.209 | 0.230
Total Device Dissipation @ T = 25°C Pp 200 mW B | 4 95 | 0.178 | 0.195
Derate above 25°C 114 mw/°c C_| 4 .33 | 0.170 | 0210
0 | 0. 53 | 0.016 | 0.021
Total Device Dissipation @ T¢ = 25°C Pp 300 mwW - .76 - .030
Derate above 25°C 1.71 mw/°C 0. 48 | 0.016 | 0.019
o 4 .54 BSC 0.100 BSC
Storage Temperature Range Tstg -65 to +200 C H 1.17 | 0.036 | 0.046
J . 1.22 .028 | 0.048
K |12 - .500 -
. ) L | 635 - [0250] -
Indicates JEDEC Registered Data. M | 4509BSC ~450 BSC
N 1.27 BSC 0.050 BSC
P - 1121 - 0.050
ALL JEDEC dimensions and notes apply
CASE 20-03
TO-72

T
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2N5179

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

L €haracteristic Symbol Min Max Unit \I
OFF CHARACTERISTICS

Collector-Emitter Sustaining Voltage VCEO(sus) Vdc
(Ic=340mAdc,lB= 0) 12 -

Collector-Base Breakdown Voltage V(BR)CBO Vdc
(Ic = 0.001 mAdc, Ig = 0) 20 -

Emitter-Base Breakdown Voltage V(BR)EBO Vdc
(g = 0.01 mAdc, Ic = 0) 25 -

Collector Cutoff Current Iceo nAdc
(Veg = 15 Vdc, Ig = 0) - 0.02
(Vg = 15 Vdc, Ig = 0, Ta = 150°C) - 1.0

ON CHARACTERISTICS

DC Current Gain hFE -
(Ic = 3.0 mAdc, Vcg = 1.0 Vdc) 25 250

Collector-Emitter Saturation Voltage VCE(sat) Vdc
(lc = 10 mAdc, Ig = 1.0 mAdc) - 0.4

Base-Emitter Saturation Voltage VBE(sat) Vdc
(Ic = 10 mAdc, Ig = 1.0 mAdc) - 1.0

DYNAMIC CHARACTERISTICS

Current-Gain — Bandwidth Product (1) fr MHz
(Ic = 5.0 mAdc, VcE = 6.0 Vdc, f = 100 MHz) 900 2000

Collector-Base Capacitance Ceb pF
(Veg = 10Vdc, Ig = 0, f= 0.1 to 1.0 MHz) - 1.0

Small-Signal Current Gain hfe -
(Ic = 2.0 mAdc, Vg = 6.0 Vdc, f = 1.0 kHz) 25 300

Collector-Base Time Constant rp' Cc ps
(Ig = 2.0 mAdc, Vg = 6.0 Vdc, f = 31.9 MHz) 3.0 14

Noise Figure (See Figure 1) NF dB
(ic = 1.5 mAdc, VcE = 6.0 Vdc, Rg = 50 ohms, f = 200 MHz) - 4.5

FUNCTIONAL TEST

Common-Emitter Amplifier Power Gain (See Figure 1) Gpe dB
(VCE = 6.0 Vdc, Ic = 5.0 mAdc, f = 200 MHz) 15 -

Power Output (See Figure 2) Pout mw
(Vcg = 10 Vde, IE = 12 mAde, $2500 MHz) 20 -

*Indicates JEDEC Registered Values.
@'T is defined as the frequency at which lhfel extrapolates to unity.
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2N5179

FIGURE 1 — 200 MHz AMPLIFIER POWER GAIN FIGURE 2 — 500 MHz OSCILLATOR CIRCUIT
AND NOISE FIGURE CIRCUIT

TYPE
1N3195
-=---"
L 750F OUTPUT
oc (] = ,0-1g TOS0Q
common| Tio ¢ LoAD SEE NOTE 1
FROMS0 G =~
SOURCE g2 uF 1000 pF
C
= 300 NOTE=
RFC
Note 1 — Coaxial-Line output network consisting of:
2 General Radio Type 874-TEE or equivalent
1 General Radio Type 874-020 Adjustable Stub or equivalent
1 General Radio Type 874-LA Adjustable Line or equivalent
L1 1:3/4 Turns, =18 AWG, 0.5” 1 General Radio Type m-wm Shnn-clv.tml termination or equivalent
12 2 Turns, =16 AWG, 0.5” L, 05" Diameter Note 2 - RFC = 0.2 uH Ohmite #2460 or equivaent
L3 2 Turns, =13 AWG, 0.25" L, 0.5” Diameter (Position 1/4” from L2) Note 3 - Lead Number 4 (case) floating
L1 - 2 turns #16 AWG wire, 3/8 inch 0D, 1-1/4 inch long
Q=2N5179
FIGURE 3 — NOISE FIGURE FIGURE 4 — NOISE FIGURE versus SOURCE
versus FREQUENCY RESISTANCE and COLLECTOR CURRENT
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FIGURE 6 — CURRENT-GAIN-BANDWIDTH PRODUCT
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FIGURE 11— Sq1, INPUT REFLECTION COEFFICIENT FIGURE 12—S22, OUTPUT REFLECTION COEFFICIENT
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FIGURE 15—S11, INPUT REFLECTION COEFFICIENT AND S22, OUTPUT REFLECTION COEFFICIENT
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MOTOROLA

m SEMICONDUCTOR

TECHNICAL DATA

2N5583

The RF Line

PNP SILICON HIGH-FREQUENCY TRANSISTOR

. designed for applications in high frequency amplifiers and non-
saturated switching circuits. High gain-bandwidth product charac-
teristic provides excellent performance in a variety of small signal
and linear amplifier applications.

® High Current-Gain—Bandwidth Product —
fT = 1300 (Min) @ ic = 100 mAdc

® Low Collector-Base Time Constant —
rp'Cc = 8.0 ps (Typ) @ Ic = 50 mAdc

1.3 GHz @ 100 mAdc

HIGH-FREQUENCY
TRANSISTOR

PNP SILICON

MAXIMUM RATINGS

Rating Symbol Value Unit
* Collector-Emitter Voltage VCEO 30 vde
*Collector-Base Voltage vee 30 Vdc
* Emitter-Base Voltage VEg 30 Vdc
* Collector Current — Continuous Ic 500 mAdc
Total Device Dissipation @ T4 = 25°C PD 1.0 Watt
Derate above 25°C 5.71 mwW/°C
* Total Device Dissipation @ T¢ = 25°C Pp 5.0 Watts
Derate above 25°C 28.6 mw/°C
*Operating and Storage Junction T4.Tstg -65 to +200 °c
Temperature Range

*Indicates JEDEC Registered Data.

t ! 2
E '\0 :_
F
/ ] ’ IJ
SEATING
PLANE ———D
7 STYLE1
PIN 1. EMITTER
2. BASE

3.COLLECTOR

/0 —"—l_r:I:—G

PN 9
A
MILLIMETERS INCHES
DIM| MIN |MAX | MIN | MAX

A .89 .40 .350 | 0.370
B .00 | 851 .315 | 0.335 |

C_| 6.10 [ 6.60 | 0.240] 0.260 |
406 0533 | 0.016] 0.
229318 | 0.009

406 | 0.483 | 0.016

G 8 .33 .190
H 7111 0.864 | 0.028
.737 | 1.02 .029 | 0.
127 - 500 -
L .35 - ]0250] -
M 450 NOM 450 NOM
P - 1.27 0.050
Q 909 NOM 90° NOM
R 254 - 0.100] -
All JEDEC dimensions and notes apply.
CASE 79-02
TO-39
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2N5583

ELECTRICAL CHARACTERISTICS (T A = 25°C unless otherwise noted)

Figure
Characteristic No. Symbol Min Typ Max Unit
*OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage (Note 1) - V(BR)CEO 30 - - Vdc
(lc =10 mAdc, Ig = 0)
Collector-Base Breakdown Voltage - V(BRICBO 30 - - Vdc
(lc = 10 uAdc, Ig = 0)
Emitter-Base Breakdown Voltage - V(BR)EBO 3.0 - - Vdc
(Ig = 100 pAdc, Ic = 0)
Collector Cutoff Current 4 IcBO - - 50 nAdc
(Vg =20 Vdc, Ig = 0)
Emitter Cutoff Current - lego - - 0.5 nAdc
(VER=2.0Vdc, Ic=0)
*ON CHARACTERISTICS
DC Current Gain (Note 1) 1 heg —
(I¢ = 40 mAdc, Vg = 2.0 Vdc) 20 40 -
(Ic = 100 mAdc, Vg = 2.0 Vde) 25 40 100
(Ic = 300 mAdc, Vcg = 5.0 Vdc) 15 22 -
Collector-Emitter Saturation Voltage (Note 1) 2,3 VCE (sat) - 0.6 0.8 Vdc
(Ic = 100 mAdc, Ig = 10 mAdc)
Base-Emitter On Voltage (Note 1) 3 VBE(on) - 0.84 1.8 Vde
(I = 100 mAdc, Vg = 2.0 Vdc)
SMALL-SIGNAL CHARACTERISTICS
*Current-Gain—Bandwidth Product 7 fr MHz
{Ic = 40 mAdc, Vgg = 10 Vdc, f = 100 MHz) 1000 1300 -
(Ic =100 mAdc, Vcg = 10 Vdc, f = 100 MHz) 1300 1500 -
* | *Collector-Base Capacitance 5 Ceb — 25 5.0 pF
(Veg =15 Vdc, Ig = 0, f = 100 kHz)
*Emitter-Base Capacitance 5 Ceb - 18 35 pF
(VEg = 0.5 Vdc, Ic =0, f= 100 kHz)
Collector-Base Time Constant 8 rp'Ce - 8.0 - - ps
(Ic = 50 mAdc, Vg = 10 Vdc, f = 63.6 MHz)
SWITCHING CHARACTERISTICS
Delay Time 9,10 tq - 1.0 - ns
(Vee = 314 Vde, I = 150 mAde,
Rise Time |Rc =160 Ohms, Rg =26.6 Ohms) 9,10 tr - 2.1 - ns
Fall Time 9,10 tf - 1.8 - ns

*Indicates JEDEC Registered Data.
Note 1: Pulse Test: Pulse Width < 300 us, Duty Cycle = 2.0%.
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FIGURE 1 — DC CURRENT GAIN

FIGURE 2 — COLLECTOR SATURATION REGION
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FIGURE 7 — CURRENT-GAIN-BANDWIDTH PRODUCT
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FIGURE 8 — COLLECTOR-BASE TIME CONSTANT
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FIGURE 10 — SWITCHING TIMES TEST CIRCUIT
-Vee ®30 v
o
Vin Scope Z
_LI— = 50 Ohms
Vin = -5.0 Vdc
PW = 100 ns

Duty Cycle = 2.0%

Ic | Rc | Re | vce
mA | Ohms | Ohms | Volts
50 [ 526 | 80 | 344 |
150 | 160 | 266 | 31.4 |
300 | 78 | 133 | 306
Lson 465 | 8.0 | 303 |
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MOTOROLA
m SEMICONDUCTOR I )

TECHNICAL DATA IN5641

-

The RF Line |
7.0 W — 175 MHz
RF POWER
TRANSISTOR
NPN SILICON
NPN SILICON RF POWER TRANSISTOR
... designed primarily for wideband large-signal amplifier stages in
the 125-175 MHz frequency range.
@ Specified 28 Volt, 175 MHz Characteristics —
Output Power = 7.0 Watts
Minimum Gain = 8.4 dB
Efficiency = 60%
® Characterized from 125 to 1756 MHz
3 ® |ncludes Series Equivalent Impedances
T,
SEATING WRENCH
PLANE FLAT
B
STYLE1:
* PIN 1. EMITTER NOTE
MAXIMUM RATINGS 2. BASE 1. DIM “N" IS FROM DIA “A”
Rating Symbol Value Unit 3. EMITTER TO ANGLE “V"
4. COLLECTOR
Collector-Emitter Voltage VCcEO 35 Vdc
[
Collector-Base Voltage Ves 65 Vdc DIM “;:*IME;?;(S WCHE':AX
Emitter-Base Voltage VEB 40 Vde A 40 | 9.78 | 0.370 | 0.385
B . 8.38 | 0.32 .330
Collector Current — Continuous ic 1.0 Adc C |17, 19.46 | 0.694 | 0.766
——— ey D .89 [ 0.025 | 0.035
Total Device Dissipation @ Tc = 25°C Pp 15 Watts 3 X ]
Derate above 25°C 86 mw/°C 3
H
Operating and Storage Junction TyTstg |-65to +200 °c
Temperature Range
L
*Indicates JEDEC Registered Data. c
P
R
S
T
u
v
CASE 1448B-03

[

VMOTOROLA RF DEVICE DATA
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2N5641

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

L -~ Characteristic ] Symbol l Min l Typ l Max l Unit ]
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage (Note 1) V(BRICEO 35 - - Vde
(Ic = 200 mAdc, Ig = 0)
Collector-Emitter Breakdown Voltage V(BR)CES 65 - - Vdc
(Ic = 200 mAdc, Vgg = 0)
Emitter-Base Breakdown Voltage V(BR)EBO 4.0 - - Vde
(Ig =5.0mAdc, Ic = 0)
Collector Cutoff Current IcBO - - 1.0 mAdc

(Vcg =30 Vdc, Ig = 0)
ON CHARACTERISTICS

DC Current Gain hgg 5.0 - — -
(ic = 100 mAdc, VcEe = 5.0 Vde)

DYNAMIC CHARACTERISTICS

Output Capacitance Cob - 8.5 15 pF
(Vg =30 Vdc, 1g = 0, f = 0.1 to 1.0 MHz)

FUNCTIONAL TEST

Common-Emitter Amplifier Power Gain (Figure 1) Gpg 8.4 12,5 - dB
(Poyt = 7.0 Watts, VGE = 28 Vdc, f = 175 MHz)
Collector Efficiency (Figure 1) n 60 - - %

(Poyt = 7.0 Watts, VGE = 28 Vdc, f = 175 MHz)

Note 1: Pulsed through 25 mH inductor.
*Indicates JEDEC Registered Data.

FIGURE 1 — 175 MHz TEST CIRCUIT SCHEMATIC

Ccs -

-0——O- +
28 Vdc
L3
L2 ca
Y M /'r( £ RF Output
c1 L1
WL YL
RF Input —3F _g
7 c3
_g RFC
c2 7 Q<5.0
C1,C3,C4 5.0 to 80 pF =
c2 9.0 - 180 pF
Cc5 0.1 uF
L1 1-1/4 Straight #14 AWG
L2 3 Turns #16 AWG, 14" I.D.
L3 0.22 uH

MOTOROLA RF DEVICE DATA
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Pyt POWER OUTPUT (WATTS)

8.0

FIGURE 2 — OUTPUT POWER versus FREQUENCY

RN AN N
RN ~ N
o0 N\ N Pin = 0.8 Watt
: [ \ \‘GAG Watt
5.0 N <
0.3 Watt
40 \ \
3.0 \\ \\ N AN
0.2 Watt
N1 Watt 3
20 N
N
Ve = 28 Vde \ \
15 \
100 150 200 300 400

f, FREQUENCY (MHz)

Pyut, POWER OUTPUT (WATTS)

FIGURE 3 — OUTPUT POWER versus FREQUENCY

ARNERNN

N
N NN
AN NN
2.0 \ \ 0.4 Watt Pin = 0.6 Watt
- N1 Wa 12 Wat N
. vee = 136 Vde \\ \\\
100 150 200 300

f, FREQUENCY (MHz)

FIGURE 4 — SERIES EQUIVALENT IMPEDANCE

LO;\D

oF REFLEGTION COEFFICIENT 1y oeeR
£€

125 MHz

150 MHz

el
<
2o 175 MHZ
150 MHz -
>
125 MHz 2,
INS NS 3

(9) ININOJWOI JINVLINANDI HO '(H) LNINOJWOI IINVLSISIY

SR

35{ Frequency

% )
PR\

Vee=28V 0:.:0::’.0 \

Pout=7.0W a ‘ 2

Zin 2o
MHz Ohms Ohms ‘
- 125 [2304157]4358734.85 ’
150 |259-1039.9-30.11 ’
“~ 175 |2.88-0.26] 37.9-j285 '

50 .
o HARRRESEX S

2o = Conjugate of the optimum load impedance into which the device output operates at a given output power, voltage and frequency.
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2N5642

The RF Line

20 W — 175 MHz

RF POWER
TRANSISTOR

NPN SILICON RF POWER TRANSISTOR NPN SILICON

... designed primarily for wideband large-signal amplifier stages in
the 125-175 MHz frequency range.

® Specified 28 Volt, 175 MHz Characteristics —
Output Power = 20 Watts
Minimum Gain = 8.2 dB
Efficiency = 60%

® Characterized from 125 to 175 MHz
® Includes Series Equivalent Impedances

*MAXIMUM RATINGS

STYLE 1:
Rating Symbol Value Unit PIN 1. EMITTER
2. BASE
Collector-Emitter Voltage VcEo 35 Vde 3. EMITTER
4,
Collector-Base Voltage Vee 65 Vdc COLLECTOR
- MILLIMETERS | INCHES
Emitter-Base Voltage Veg 4.0 Vdc DIM| MIN | MAX | MIN | MAX |
- A | 940 | 978 [ 0370 | 038
Collector Current — Continuous Ic 3.0 Adc 8 813 | 838 [ 0320 | 03
Total Device Dissipation @ T = 25°C Pp 30 Watts C | 1702 | 2007 | 0670 | 07%
Derate above 25°C 171 mw/°c S B 128 L 0%
Operating and Storage Junction TyTsg | -65 to +200 °c 008 | 018 [ 0.003 | 0007
K 12.45 - .490 -
R | — |
Temperature Range L[ 140 [ 178 | 0055 | oo
P . M 45° NOM 45° NOM
Indicates JEDEC Registered Data. 3 — 27 T = | 0050
1.59 780 | 0299 | 0307
401 | 452 | 0188 | 0.7
211 [ 254 | 0.083 | 0.100
249 335 | 0098 | 0.13:

CASE 145A-09

MOTOROLA RF DEVICE DATA

3-67



2N5642

*ELECTRICAL CHARACTERISTICS (T¢ = 25°C unless otherwise noted.)

L Characteristic Symbol Min l Typ [ Max l Unit ]
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage (Note 1) V(BR)CEO 35 - - Vdc
(Ic = 200 mAdc, Ig = 0)
Collector-Emitter Breakdown Voltage V(BR)CES 65 - - Vdc

(I = 200 mAdc, VgE = 0)

Emitter-Base Breakdown Voltage V(BR)EBO 4.0 - — Vdc
(Ig = 10 mAdc, Ic = 0)

Collector Cutoff Current icBO - - 1.0 mAdc
(Vcg =30 Vdc, Ig = 0)
ON CHARACTERISTICS

DC Current Gain hEE 5.0 — - —
(I¢ = 200 mAdc, Vg = 5.0 Vde)

DYNAMIC CHARACTERISTICS

Output Capacitance Cob
(Vcg=30Vdc, Ig=0,f=0110 1.0 MHz)

FUNCTIONAL TEST
Common-Emitter Amplifier Power Gain (Figure 1) Gpe 8.2 10.2 — a8
(Pout = 20 Watts, Vg = 28 Vdc, f = 175 MHz)

Collector Efficiency (Figure 1) n 60 - %
(Pout = 20 Watts, Vo = 28 Vdc, f = 175 MHz)

Note 1: Pulsed through 25 mH inductor.
*Indicates JEDEC Registered Data.

FIGURE 1 — 175 MHz TEST CIRCUIT SCHEMATIC

Cc5

o054 -
28 vdc
L3 is
L2 ca
— Y /}\b' RF Output
c1 L
AV 4 LYY YL
RF Input —3f _é
7 c3
_g RFC
c2 7 Q<5.0
c1 3.0-30 pF -
C2,C3,C4 9.0-180 pF
cs 0.1 uF
L1 1" Straight #14 AWG
L2 1 Turn #16 AWG, 1/4" 1.D.
L3 0.22 uH

{5
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FIGURE 2 — OUTPUT POWER versus FREQUENCY FIGURE 3 — OUTPUT POWER versus FREQUENCY

7
p
/

N
\\‘ N \\ 5.0 Watts N
N \'\ \\ z.owk\
N AN 2.5 Watts
N 05Wan 70 0
Pin= .zswk\ ~ 60 \‘WS} wa“\\
Pip = 1.0 Watt

\ N \\\ 5.0 ! a\\ \\\\

: Vee ~ 28 e \ \\ J 40 e \ \

1
50 70 100 150 200 300 400 100 150 200 250 300
f, FREQUENCY (MHz) f, FREQUENCY (MHz)

~
S

AN

>

~
=

Pout. POWER OUTPUT (WATTS)
74

Pout. POWER OUTPUT (WATTS)
o
=

A

w s

FIGURE 4 — SERIES EQUIVALENT IMPEDANCE

LOAD
S REFLECTION COEFFICIENT

Frequency
t—  MHz Ohms Ohms
125 |0.86+j0.5 [12.44-15.33
150 |1.15+j1.13|12.31-j14.44
175  |1.3+11.22 |12.2413.55

(9) ININOJWGI JINVLINANOD HO '(4) LNINOJIWOD JINVLSISIH

L i‘ Sstteanys

N/ ; i
*20L = Conjugate of the optimum load impedance into which the device output operates
at a given output power, voltage, and frequency. -

~L > > | =
/ i

oL
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2N5643

B The RF Line |
40 W — 175 MHz
RF POWER
TRANSISTOR
NPN SILICON RF POWER TRANSISTOR NPN SILICON

... designed primarily for wideband large-signal amplifier stages in
the 125-175 MHz frequency range.

e Specified 28 Volt, 175 MHz Characteristics —
Output Power = 40 Watts
Minimum Gain = 7.6 dB
Efficiency = 60%

® Characterized from 125 to 176 MHz

@ |ncludes Series Equivalent Impedances

*MAXIMUM RATINGS

STYLE 1:
Rating Symbol Value Unit PIN 1. EMITTER
- 2. BASE
Collector-Emitter Voltage VCEO 35 Vdc 3 EMITTER
Collector-Base Voltage Vce 65 Vdc 4. COLLECTOR
Emitter-Base Voltage VEB 40 Vdc —WLMETERS | INGHES |
Collector Current — Continuous Ic 5.0 Adc DIM[ MIN | MAX | MIN | MAX
A 940 9.7 .370 .385
Total Device Dissipation @ T¢ = 25°C Pp 60 Watts B | 813 | 838 | 0320 | 03%
Derate above 25°C 342 mw/°C C | 1702 | 200 670 | 0790
.46 597 .215 .235
perating and Storage Junction TyTsyg |65t +200 °c 8| — 070 | —
Temperature Range .08 | 018 [ 0003 | 0007 |
1245 - .490 -
*Indicates JEDEC Registered Data. L1 140 ] 178 | 0055 | 0070
M 45° NOM 45° NOM
- 127 - 0.050
759 | 780 | 0299 | 0307
401 .52 158 | 0.178
21 .54 .083 | 0.100
u 249 .35 .098 | 0.132
CASE 145A-09

MOTOROLA RF DEVICE DATA
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*ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise noted.)

Characteristic Symbol Min I Typ l Max l Unit
OFF CHARACTERISTICS

Collector-Emitter Breakdown Voltage (Note 1) V(BRICEO 35 - - Vdc
(Ic = 200 mAdc, 1g = 0)

Collector-Emitter Breakdown Voltage V(BR)CES 65 - - Vdc
{lc = 200 mAdc, Vgg = 0)

Emitter-Base Breakdown Voltage V(BR)EBO 4.0 - - Vde
(Ig = 10 mAdc, Ic = 0)

Collector Cutoff Current IcBO - - 1.0 mAdc

Vcg = 30 Vdc, I = 0)
ON CHARACTERISTICS

DC Current Gain heg 50 - - -
(Ic = 500 mAdc, VcE = 5.0 Vdc)
DYNAMIC CHARACTERISTICS

Qutput Capacitance Cob - 45 65 pF
(Veg =30 Vde, Ig= 0,f=01101.0MH!

FUNCTIONAL TEST

Common -Emitter Amplifier Power Gain (Figure 1) Gpe 76 81 B .
(Poyr = 40 Watts, VCE = 28 Vdc, f = 175 MHz)

Collector Efficiency (Figure 1) n 60 -
(Pout = 40 Watts, Vog = 28 Vdc, f = 175 MHz)

Note 1. Pulsed through 25 mH inductor
*Indicates JEDEC Registered Data

FIGURE 1 -~ 175 MHz TEST CIRCUIT SCHEMATIC

5
— 0 o +
28 vdc
L3 1
L2 ca
Y 24
—f RF Output
c1 L1
RF Input
7éc3
_é RFC
c2 7 Q<50
C1,C2,C3,C4 ARCO 464 25-280 pF -
cs 0.1 uF
L1 1 Straight =14 AWG
L2 1 Turn 216 AWG, 1/4"' |.D.
L3 0.22 uH
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FIGURE 2 — OUTPUT POWER versus FREQUENCY FIGURE 3 — OUTPUT POWER versus FREQUENCY
50 2
a0 TN N \
20 N \ ~N
? AN ~ N N 7.0 Wt \ \
N N

>
Y

2
\ Pin = 5.0 Watts
4.0 Watts N \

N
AN

N
N | N
AN
AN

A
b
=
=
~
; b
~=
3
a
"
Pout. POWER OUTPUT (WATTS)
&

Pout, POWER OUTPUT (WATTS)

N N NG 3.0 Watts \\
19 Pin = 0.5 Watt NG
50 N AN 1 2.0 Watts NU NG
\ \\ \ -
oo Ve -28ver ' N aol Voo 136 Ve N
50 70 100 150 200 300 400 100 150 700 750 300
f, FREQUENCY (MH2) f, FREQUENCY (MH2)

FIGURE 4 — SERIES EQUIVALENT IMPEDANCE

LOAD
REFLECTION COEFF

175MHz T
9
0\) < 125 MHz
X x 150 MHz 2 {n S
E
3 )
Z ! )
ERYIn
S
8
ERES 4
g - Ve = 28 Vde
5 Pout=40W
E
ERE Frequencyl Zin ot \
ER MHz Ohms Ohms
I 125 0.58+j1.09 | 6.41-j6.48
150 0.86+j1.40 | 7.21-j4.72
175 0.86+j1.53 | 7.76-j3.84
5 B

oL = Coniwmofﬂnopﬁmunloodimpodaneaimowhichﬂndwiuoutpmowmnauivenwtpmnm,volugeandﬁeqw.
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