MOTOROLA

R SEMICOND U C T O /R  /5000——

TECHNICAL DATA

The RF Line *
ne MRF410A
NPN Silicon
-
RF Power Transistors
. 10 W-30 MHz
- - . designed for high gain driver and output linear amplifier stages in 1.5 to 30 MHz RF POWER
HF/SSB equipment. TRANSISTORS
® Specified 28 Volt, 30 MHz Characteristics — NPN SILICON
Output Power = 10 W
Minimum Gain = 13 dB
Efficiency = 40%
® Intermodulation Distortion @ 10 W (PEP) —
IMD = -30 dB (Max)
® 100% Tested for Load Mismatch at All Phase Angles With 30:1 VSWR
® Direct Replacement for 2N6370
MRF410
CASE 211-07
MAXIMUM RATINGS
Rating Symbol Value Unit
Collector-Emitter Voltage VCEO 35 Vdc
Collector-Base Voltage VeBo 65 Vdc
Emitter-Base Voltage VEBO 4 Vdc
Collector Current — Continuous Ic 1.5 Adc MRF410A
Total Device Dissipation @ T¢ = 25°C (1) PD 40 Watts CASE 145A-09
Derate above 25°C 0.23 WrC .
Storage Temperature Range Tstg —65to +150 °C
Operating Junction Temperature Ty 200 °C
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Case RgJc 4.35 °C/W
ELECTRICAL CHARACTERISTICS (T¢ = 25°C unless otherwise noted)
L Characteristic Symbol Min Typ Max Unit
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage (Ic = 20 mAdc, Ig = 0) V(BR)CEO 35 — — Vdc
Collector-Base Breakdown Voltage (Ic = 50 mAdc, Ig = 0) V(BR)CES 65 — — Vdc
Emitter-Base Breakdown Voltage (Ig = 10 mAdc, Ic = 0) V(BR)EBO 4 — — Vdc
Collector Cutoff Current (Vcg = 28 Vdc, VBg = 0) ICES — — 5 mAdc
ON CHARACTERISTICS
| bC Current Gain (Ic = 1 Adc, Vg - 5 Vde) | e [ 10 T 3 [ w00 T — ]
DYNAMIC CHARACTERISTICS
| output Capacitance (Vcg = 28 Vdc, Ig = 0, f = 1 MHz) | o [ = T 8 | 100 [ o ]
(1) These devices are designed for RF operation. The total device dissipation rating applies only when (continued)

the devices are operated as RF amplifiers.
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MRF410, MRF410A

ELECTRICAL CHARACTERISTICS — continued (Tc = 25°C unless otherwise noted)

‘ Characteristic

Symbol Min l Typ I Max l Unit
FUNCTIONAL TESTS (SSB)
Common-Emitter Amplifier Gain Gpg 13 16 — dB
(Vce = 28 Vdc, Poyt = 10 W (PEP), f1 = 30 MHz,
f2 = 30.001 MHz, Icq = 25 mA)
Collector Efficiency n 40 — — %
(Vce = 28 Vdc, Poyt = 10 W (PEP), f1 = 30 MHz,
f2 = 30.001 MHz, Icq = 25 mA)
Intermodulation Distortion (1) IMD(d3) — -35 -30 dB
(Vce = 28 Vdc, Poyt = 10 W (PEP), f1 = 30 MHz,
f2 = 30.001 MHz, Icq = 25 mA)
Load Mismatch No Degradation in Output Power
(Vce = 28 Vdc, Poyt = 10 W (PEP), f1 = 30 MHz,
f2 = 30.001 MHz, icq = 25 mA, VSWR 30:1 at All Phase Angles)
CLASS A PERFORMANCE
Power Gain and Intermodulation Distortion (1) Gpg — 17 — dB
(Vce = 28 Vdc, Poyt = 4 W (PEP), icq = 500 mA, IMD(d3) — 40 — 4B
f1 = 30 MHz, f2 = 30.001 MHz) IMD(ds) — 65 — dB
(1) To MIL-STD-1311 Version A, Test Method 2204B, Two Tone, Reference each tone.
R A3
+ WA + +
BIAS ny @ T @ b ) 6 1= e 28 Vde
_ ! A i} _
= o RFOUTPUT =
T c5
RF INPUT ! —4 DUT
! a1
! SR
Ra
c1 — 1300 pF Dipped Mica L1,L3 — Ferroxcube VK200 10/3B or Fair-Rite Products
C2,C3,C5,C6 — 0.1 uF Type 1812 Chip or Equivalent Corporation 2843003102
Cc4 — 100 uF/16 V Electrolytic L2 — 15 Turns #22 AWG Enameled Wire, Close
c7 — 0.01 uF Type 1812 Chip or Equivalent Wound, %" ID
cs — 10 uF/35 V Electrolytic T — RF Transformer 9:1 Impedance Ratio. See
R1 — 5 Ohms/5 W Motorola Application Note AN749, Figure 4 for
R2 — 10 Ohms/%z W Carbon Details. Ferrite Material: 2 each Fair-Rite
D1 — MR820-826 or Equivalent Products Corporation 2643006801
Figure 1. 30 MHz Test Circuit
20 16
/ —_
@ — &
= Y || f=3030.001MHz
§ E Icq = 20mA
= = IMD(g3) = —36dB
g ] A
2 1w 7 B
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Figure 2. Output Power versus Input Power
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Figure 3. Output Power versus Supply Voltage
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MRF410, MRF410A
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MRF410, MRF410A

T lcg=20mA

Pout = 10 W PEP

f Zin )
MHz Ohms

30 | 43 - 305
15 | 585 — 115

7 85 — 106

4 125 — j137

2 18 —j16

Figure 9. Series Equivalent Input Impedance

OUTLINE DIMENSIONS

STYLE 1
PIN 1. EMITTER
2. BASE
3 EMITTER
4. COLLECTOR

! MILLMETERS
T_MILLMETERS INCHES DM MN | MAX | |
DIM | MIN_| MAX i A 840 8
2438 | 2615 | 0960 81 .38
9.40 991 | 0370 17.0: 2007
582 | 714 | 0229 4 7
5.46 597 | 0215 7! -
216 267 | 0085 0.18
010 | 015 | 0004 [ -
1829 | 1854 | 0720 178
H_| 2007 | 2057 | 07% M NOM
K[ 1003 | 1029 | 0395 -~ T
L | 622 | 648 | 025 759 | 780 | 0299
M 40 50° 40° S 401 4. 0.158
N_| 381 | 457 [ 0150 | 0.180 T [ 211 | 25 | 0
Q 3

287 | 330 | 0113 | 0130 vl 4
CASE 211-07 CASE 145A-09
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MOTOROLA

= SEMICONDUCTOR masss—m— A [
TECHNICAL DATA MRF412

L The RF Line 7 70 W (PEP) — 30 MHz

RF POWER
NPN SILICON RF POWER TRANSISTOR TRANSISTOR

NPN SILICON

.. . designed primarily for applications as a high-power amplifier
from 2.0 to 30 MHz, in single sideband mobile, marine and base
station equipment where superior ruggedness is required.
® Specified 13.6 V, 30 MHz Characteristics —

Output Power = 70 W PEP or CW

Minimum Gain = 13 dB

Efficiency = 40%

Intermodulation Distortion d3 =-33dB Typ

® Guaranteed Ruggedness @ 3.0 dB Overdrive and 15.5 V Supply

MAXIMUM RATINGS

Rating Symbol Value Unit
Collector-Emitter Voltage VCEO 18 Vde
Collector-Base Voltage Veeo 36 Vdc
Emitter-B Vol Vi 4. vd
mitter-Base Voltage EBO 0 c 0 0 _L_r
Collector-Current — Continuous Ic 20 Adc w K >)~
Total Device Dissipation @ T¢ = 25°C (1) Pp 250 Watts \"%
Derate above 25°C 143 mW/°C
Storage Temperature Range Tstg -65 to +150 °c —c s
THERMAL CHARACTERISTICS r%" 1
N
Characteristic Symbol Max Unit "T‘ TT
Thermal Resistance, Junction to Case (2) RoJc 0.7 °c/wW * SEATING ,,_:"E

(1) These devices are designed for RF operation. The total device dissipation rating applies

- P STYLE 1:
only when the devices are operated as RF amplifiers. PIN 1. EMITTER

(2) Thermal Resistance is determined under specified RF operating conditions by infrared 2.BASE
. 3. EMITTER
measurement technlquas. O,COILLECTOR
MILLIMETERS INCHES
MATCHING PROCEDURE DIM [ MIN_| MAX | MIN T MAX
24.30 [ 25.15 | 0.960 ] 0990
[&Tes0T 991 [030 0350
In the push-pull circuit configuration it is preferred that e L
the transistors are used as matched pairs to obtain optimum e m'm
performance. AT X »
The matching procedure used by Motorola consists of measuring X7 ST X
NFE at the data sheet conditions and color coding the device to TS e
predetermined hgg ranges within the normal hEgg limits. A color dot 341 L 45T 1016010,
H : . . 287 . 0N370T1
is added to the marking on top of the cap. Any two devices with the
same color dot can be paired together to form a matched set of units. CASE 211-11

TS
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MRF412

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

| Characteristic

Symbol Min Typ Max |

Unit4|

OFF CHARACTERISTICS

Collector-Emitter Breakdown Voltage
(Ic = 100 mAdg Ig=0)

V(BRICEO 18 — — Vde

Coll Emitter Breakd Voltage
(Ic = 50 mAdc, Vgg = 0)

V(BRICES 36 - — Vdc

Emitter-Base Breakdown Voltage
(Ig = 10 mAdc, Ic = 0)

V(BRIEBO 40 — - Vdc

Coliector Cutoff Current
(VCe =13.6 Vdc, VBg = 0)

ICES — - 20 mAdc

ON CHARACTERISTICS

DC Current Gain
(Ic=5.0 Adc, VCg= 5.0 Vdc)

hfg 10 _ 150 -

DYNAMIC CHARACTERISTICS

Output Capacitance
(Vg = 15 Vdc, Ig = 0, f = 1.0 MHz)

Cob - — 450 pF

FUNCTIONAL TESTS (SSB)

Common-Emitter Amplifier Power Gain
(Ve = 13.6 Vdc, Poyt = 70 W (PEP), f1 =30 MHz,
2 = 30.001 MHz, icq = 100 mA)

Gpg 13

Collector Efficiency
(Vce = 13.6 Vdc, Poyt = 70 W (PEP), f1 = 30 MHz,
2 = 30.001 MHz, icq = 100 mA)

Intermodulation Distortion (1) (PEP)
(Ve = 13.6 Vdc, Poyt = 70 W (PEP), f1 = 30 MHz,
2 = 30.001 MHz, icq = 100 mA)

IMD(d3) — -33 -28 dB

Load Mismatch
(Ve = 16.5 Vdc, Pip = 7.0 W(CW), =30 MHz,
VSWR = 30:1 All Angles)

¥ No Degradation in Output Power

(1) To MIL-STD-1311 Version A, Test Method 22048, Two Tone, Reference Each Tone.

FIGURE 1 — 30-MHz TEST CIRCUIT

R1 LS
+ >—AN— —HHHH +
Bias  CR1 ) ~ C8 =<c9 =<C10 125 Vvdc
c4a =
W
S RF
RF Output
Input
° L3
C€1,2,C4 — 170-780 pF, ARCO 469 T R2- 10 §2, 1 Watt Carbon
c3 - 80-480 pF, ARCO 466 CR1 —  IN4997
€5,7,C10 — ERIE 0.1 uF, 100V ) L1 - 3 Turns, #16 Wire, 5/16"' 1.D., 5/16" Long
c6 — MALLORY 500 uF @ 15 V Electrolytic L2 - 12 Turns, #16 Enamaled Wire Closewound, 1/4" 1.D.
c9 — 100 uF,15 V Electroly tic L3 - 13/4 Turns, 1/8" Tubing, 3/8"' 1.D., 3/8"" Long
c8 - 1000 pF, 350 V UNDERWOOD L4 — 10 uH Molded Choke
R1 - 10 {2, 25 Watt Wirewound LS — 10 Ferrite Beads - FERROXCUBE #56-590-65/38
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MRF412

FIGURE 2 — OUTPUT POWER versus INPUT POWER

FIGURE 3 — POWER GAIN versus FREQUENCY
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MRF412

FIGURE 8 — SAFE OPERATING AREA
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MOTOROLA

= SEMICONDUCTOR s [ ]
TECHNlcfu). DATAc o MRF421

MRF421MP

The RF Line

100 W(PEP) — 30 MHz

RF POWER
TRANSISTORS

NPN SILICON

NPN SILICON RF POWER TRANSISTOR

- . . designed primarily for application as a high-power linear ampli-
fier from 2.0 to 30 MHz.

® Specified 12.5 Volt, 30 MHz Characteristics —
Output Power = 100 W(PEP)
Minimum Gain = 10 dB
Efficiency = 40%

® Intermodulation Distortion @ 100 W (PEP) —
IMD = -30 dB (Min)

® 100% Tested for Load Mismatch at all Phase Angles with
30:1 VSWR

MAXIMUM RATINGS

Rating Symbol Value Unit
Collector-Emitter Voltage Vceo 20 Vdc
Collector-Base Voltage Veeo 45 Vdc
Emitter-Base Voltage VEBO 3.0 Vdc
Collector Current — Continuous Ic 20 Adc STYLE 1:
PIN 1. EMITTER

Withstand Current — 10's - 30 Adc 2. BASE
Total Device Dissipation @ T¢ = 25°C Pp 290 Wa;(s i Eg{r&zon

Derate above 25°C 1.66 w/°c
Storage Temperature Range Tstg |-65to +150 °c . MILLIMETERS INCHES

MIN | MAX

2438 | 2515 | 0.960

1181 | 1295 | 0465
582 | 698 | 0229

MAX

MRF421MP is for ordering an hfg matched pair. 0.9%
0510

0.275

546 597 | 0216 | 0.235
0.110

0.007

0.730

0.255

279 | 0084
0.08 0.18 | 0.003
1829 | 1854 | 0.720

THERMAL CHARACTERISTICS

Dz:v—xo-nmuow>[§
N
b

— - 11,05 0435
Characteristic Symbol Max Unit 622 | 648 | 0246 | 0.
Thermal Resistance, Junction to Case Rgyc 0.6 °c/w 3_22 No’tﬂ __]‘*o_,ﬁ Noxm

292 [ 330 | 0m5 | 0130

CASE 211-11

_
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MRF421, MRF421MP

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

r Characteristic | Symbol I Min l Typ I Max ‘ Unit
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage V(BRICEO 20 - - Vdc
(1c = 50 mAdc, 1g = 0)
Collector-Emitter Breakdown Voltage V(BR)CES 45 - - Vdc
(Ic = 200 mAdc, Vg = 0)
Collector-Base Breakdown Voltage V(BR)CBO 45 - - Vdc
(Ic = 200 mAdc, Ig = 0
Emitter-Base Breakdown Voltage V(BR)EBO 3.0 - - Vdc
(Ig = 10 mAdc, Ic = 0)
Collector Cutoff Current Ices = - 10 mAdc
(VCE = 16 Vdc, Vg = 0, Tc = 26°C)
ON CHARACTERISTICS
DC Current Gain hfg 10 30 - -
(I = 5.0 Adc, Vg = 5.0 Vdc)
DYNAMIC CHARACTERISTICS
OQutput Capacitance Cob — 650 800 pF
(Vg = 12,5 Vde, Ig = 0, f = 1.0 MH2)
FUNCTIONAL TESTS
Common-Emitter Amplifier Power Gain Gpg 10 12 - dB
(Ve = 125 Vdc, Poyp = 100 W, Ic(max) = 10 Adc,
Icq = 150 mAdc, f = 30, 30.001 MHz)
Collector Efficiency n 40 - - %
(Vce = 125 Vdc, Poyt = 100 W, IC(max) = 10 Adc,
lca = 150 mA, f = 30, 30.001 MHz)
Intermodulation Distortion (1) IMD - -33 -30 dB
(VGE = 12.5 Vde, Poye = 100 Watts, I = 10 Adc,
Ilca=150mA, f= 30, 30.001 MHz)
(1) To proposed EIA measurement technique.
FIGURE 1 — 30 MHz TEST CIRCUIT SCHEMATIC
R1 L5
+ HHHHE +
Bias CR1 ~<c8 Z<C9 <C10 125 Vdc
B ca = i
W~
- — RF
RF Output
1
nput L3
Cc1,C2,c4 — 170-780 pF, ARCO 469 R2 — 10 2, 1 Watt Carbon
C3 — 80-480 pF, ARCO 466 CR1 — IN4997
Cc5,C7,C10 — ERIE 0.1 puF, 100 V . L1 - 3 Turns, #16 Wire, 5/16'" 1.D., 5/16"' Long
Cc6 — MALLORY 500 uF @ 15 V Electrolytic L2 - 12 Turns, #16 Enamaled Wire Closewound, 1/4" 1.D.
co - 100 uF,15 V Electrolytic L3~ 13/4 Turns, 1/8" Tubing, 3/8” 1.D., 3/8" Long
c8 — 1000 pF, 350 V UNDERWOOD L4 — 10 uH Molded Choke
R1 — 10 ©, 25 Watt Wirewound L5 — 10 Ferrite Beads - FERROXCUBE #56-590-65/38
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MRF421, MRF421MP

FIGURE 2 — OUTPUT POWER versus INPUT POWER

FIGURE 3 — OUTPUT POWER versus SUPPLY VOLTAGE
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MRF421, MRF421MP

FIGURE 8 — OUTPUT CAPACITANCE versus FREQUENCY FIGURE 9 — OUTPUT RESISTANCE versus FREQUENCY
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MOTOROLA

m SEMICONDUCTOR maaassssssssmmm (]
TECHNICAL DATA MRF422

MRF422MP

| The RF Line ]

150 W(PEP) — 30 MHz

RF POWER
TRANSISTOR

NPN SILICON

NPN SILICON RF POWER TRANSISTOR

.. . designed primarily for applications as a high-power linear ampli-
fier from 2.0 to 30 MHz.

® Specified 28 Volt, 30 MHz Characteristics —
Output Power = 150 W(PEP)
Minimum Gain = 10 dB
Efficiency = 40%
® |ntermodulation Distortion @ 150 W(PEP) —
IMD = -30 dB (Min)
® 100% Tested for Load Mismatch at all Phase Angles with
30:1 VSWR

MAXIMUM RATINGS

Rating Symbol Value Unit
Collector-Emitter Voltage Vceo 40 Vdc c b
Collector-Base Voltage Vceo 85 Vdc {F B E
Emitter-Base Voltage VEBO 3.0 Vde ll I _l
Collector Current — Continuous Ic 20 Adc S [ 1] f N
Withstanding Current — 10 s - 30 Adc L—\ A ———l t
Total Device Dissipation @ T¢ = 25°C Pp 290 Watts SEATING PLANE
Derate above 25°C 1.66 w/°c STYLE 1:
° PIN 1. EMITTER
Storage Temperature Range Tstg —65to +150 C 2. BASE
3. EMITTER
MRF422MP is for ordering a HFE matched pair. 4. COLLECTOR
MILLIMETERS INCHES
DIM| MIN [ MAX [ MIN | MAX

24.38 |25.15 | 0.960 | 0.990
11.81 112.95 | 0.465[ 0510
5.82 | 6.98 | 0.229 | 0.275
546 | 697 | 0.216 | 0.235 |

THERMAL CHARACTERISTICS

Characteristic Symbol Max Unit .13 ] 2.79 [ 0.084 | 0.110
Thermal Resi Junction to C R 06 ocw 08 | 0.18 1 0003 | 0.007 |
rmal Resistance, Junction to Case 0JC - 18.54 | 0.720 | 0.730

11.05 | - 0.435 -
6.22 | 6.48 | 0.246 | 0.255
450 NOM 450 NOM

3.66 | 4.52 | 0.144 [ 0.178

292 [ 3.30 [ 0.115 [ 0.130
CASE 211-11

—
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MRF422, MRF422MP

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

Characteristic

F

[ symbot | min |

Unit

OFF CHARACTERISTICS

Collector-Emitter Breakdown Voltage
(1¢ = 200 mAdc, 1g = 0)

V(BRICEO 35 -

Vdc

Collector-Emitter Breakdown Voltage
(Ic = 100 mAdc, Vgg = 0)

V(BRICES 85 -

Vdc

Collector-Base Breakdown Voltage
(Ic = 100 mAdc, Ig = 0)

V(BR)CBO 85 -

Vdc

Emitter-Base Breakdown Voltage
(1g = 10 mAdc, Ic = 0)

V(BR)EBO 3.0 -

Vdc

Collector Cutoff Current
(VGE =.28 Vdc, Vg = 0, Tc = 26°C)

IcEs - -

20

mAdc

ON CHARACTERISTICS

DC Current Gain
(Ic = 5.0 Adc, VcEg = 5.0 Vde)

heg 10 30

DYNAMIC CHARACTERISTICS

Output Capacitance
(Vep=28Vdc, Ig=0,f=1.0 MHz)

420

pF

FUNCTIONAL TESTS

Common-Emitter Amplifier Power Gain
(Vee = 28 Vdc, Poyt = 150 WI(PEP), Ic(max) = 6.7 Adc,
Icq= 150 mAdc, f = 30, 30.001 MHz2)

Gpg 10 13

ds

Collector Efficiency
(Vee = 28 Vdc, Poyt = 150 WI(PEP), Ic(max) = 6.7 Adc,
Icq = 150 mAdc, f = 30, 30.001 MHz)

Intermodulation Distortion *
(VCE = 28 Vdc, Poyt = 150 Watts(PEP), Ic = 6.7 Adc,
Icq = 150 mAdc, f = 30, 30.001 MHz)

IMD — 233 _

30

dB

Output Power
(VcE = 28 Vdc, f = 30 MHz)

Pout 150 -

Watts PEP

*To Mil Std 1311 Version A, Test Method 2204, Two Tone, Reference each Tone.

FIGURE 1 — 30 MHz TEST CIRCUIT SCHEMATIC

~C10 ZA<C11

2 <l -

gCS

N

C1,235 — 170-680 pF, ARCO 469

ca — 80-480 pF, ARCO 466

C6,811 — ERIE 0.1 uF, 100 V

c7 — MALLORY 500 uF, 15V
Electrolytic

c9 — UNDERWOOD 1000 pF, 350 V

c10 — 10 pF, 50 V Electrolytic

R1 — 10 2, 25 Watt Wire Wound

R2 — 10 Q, 1 Watt Carbon

CR1 — 1N4997

L1 — 3 Turns, #16 Wire, 5/16" 1.D., 5/16" Long

L2 — 10 uH Molded Choke

L3 — 12 Turns, #16 Enamaled Wire, Close Wound,
1/4” Dia.

L4 — 5 turns, 1/8” Copper Tubing

L5 — 10 Ferrite Beads — FERROXCUBE #56-590-65/
3B

28 Vdc
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MRF422, MRF422MP

FIGURE 2 — OUTPUT POWER versus INPUT POWER

280
[T Ts
T T T
& 280—Vec=28V
& | Ica= 150 mA —
o TWO TONE TEST:
£ 200 1= 30,30.001 MHz
<
E
< 160
w
H
2
=0
>
o
-
3 ®
2
L]
0
0 20 4.0 6.0 8.0 10 12 14
Pin, INPUT POWER (WATTS PEP)
FIGURE 4 — LINEAR OUTPUT POWER
versus SUPPLY VOLTAGE
Bt I I 0 B
T T T T
— 240—{IMD = 3048
& 20 Ica=25mA
& [ 1=230,30.001 MHz =
E 200
g
= 160
=
I
= 120
>
o
5
2 8
3
< 4
16 20 2 28 2
VG, SUPPLY VOLTAGE (VOLTS)
FIGURE 6 — DC SAFE OPERATING AREA
40
= 20
2
= Tg = 250C
S 80 \
o«
@«
3
240 \
E A
@ 20
3
o
(=]
S
~ 08
04
1.0 20 5.0 10 2 50 100

VCE, COLLECTOR-EMITTER VOLTAGE (VOLTS)

—

GPE, POWER GAIN (dB)

IMD, INTERMODULATION DISTORTION (dB)

FIGURE 3 — POWER GAIN versus FREQUENCY

25
™~
20
15 \\
10
Vec=28V
50— Icq=150mA
Pout = 150 W PEP
LT
1.5 20 3.0 5.0 70 10 15 20 30
f,FREQUENCY (MH2)
FIGURE 5 — INTERMODULATION DISTORTION
versus OUTPUT POWER
-10 I l l T
! i
Vee=28V
icg =150 mA
20 f = 30, 30.001 MHz
-30
~~{__ 3 ORDER
/———
-40
5th ORDER
-0 40 80 120 160 200

Pout, OUTPUT POWER (WATTS PEP)

FIGURE 7 — SERIES INPUT IMPEDANCE

Vee=28V
Ica = 150 mA
Poyt = 150 W PEP

Frequency Zin
MH:z Ohms
30 0.81 -j0.26
15 1.32 -j0.38
7 2.10 -j0.93
2 4.90 -j1.54
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FIGURE 9 — OUTPUT CAPACITANCE

FIGURE 8 — OUTPUT RESISTANCE versus FREQUENCY versus FREQUENCY
50 10
M AN

-
5 —— | | N\
5 4 = =80 N
= e N
af ¢ ™
x5 30 3260 -
Eb 2 ~N
38 = N
2z =g N
Z5 20 2340 3
= o< - N
-4 a>
3 aE
< Veg=28V 52 vee=28V
& 10— Ica=150mA $° 20— Ica=150mA
H Pout = 150 W PEP Pout = 150 W PEP
-3

: 1 T 11

15 20 30 50 10 10 15 20 30 15 20 30 50 70 10 15

f, FREQUENCY (MHz) f, FREQUENCY (MHz2)
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MOTOROLA

= SEMICONDUCTOR s (]
TECHNICAL DATA MRF426

MRF426A

| The RF Line ]

25 W (PEP) — 30 MHz

RF POWER
TRANSISTOR

NPN SILICON RF POWER TRANSISTOR * NPNsiLicon

- .. designed for high gain driver and output linear amplifier stages
in 1.5 to 30 MHz HF/SSB equipment.

® Specified 28 Volt, 30 MHz Characteristics —
Output Power = 25 W (PEP)
Minimum Gain = 22 dB
Efficiency = 35%

® Intermodulation Distortion @ 25 W (PEP) —

MRF426
IMD = -30 dB (Max)
® 100% Tested for Load Mismatch at All Phase Angles
With 30:1 VSWR
STYLE 1: 3
PIN 1. EMITTER

® Class A and AB Characterizatio :
" ] T 3. EMITTER
® BLX 13 Equivalent \ A 4. COLLECTOR

SEATING PLANE

MILLIMETERS]  INCHES
{OIM [ MIN T MAX | MIN | MAX
24.64 [ 24.89 | 0.970 | 0.
. 370
223
215
.085 |

o CASE 211-07
0113
MAXIMUM RATINGS
3
Rating Symbol Value Unit {11—7—“—3 i}
Collector-Emitter Voltage Vceo 35 Vdc Jo 7 WJ .
g Vv vd ")
Collector-Base Voltage CBO 65 c SEATING PLANE |
Emitter-Base Voltage VEBO 40 Vde WRENCH FLA’ i
=L
Collector Current — Continuous Ic 3.0 Adc
- - — I~ ¥
Withstand Current — 5 s 6.0 Adc \\ M MRF426A
Total Device Dissipation @ T¢ = 25°C (1) Pp 70 Watts 4
Derate above 25°C 04 w/°c —
Storage Temperature Range Tstg -65 to +150 °c T
M
STYLE
PIN ; S:IYTER
THERMAL CHARACTERISTICS WL WETERS] TGS { EilEtTon
~ DIM| MIN [MAX | MIN | MAX
Characteristic Symbol Max Unit 40 | 9.78 | 0370 | 0.385
y - ) 8.38 10320 | 0.330
Thermal Resistance, Junction to Case ReJc 25 c/wW ] 20.07 | 0.670 0.
5.97 [ 0.215] 0.235
(1) These devices are designed for RF operation. The total device dissipation rating applies —|——: BTN u‘:o: 00T
i ifi "« 245 | - Toas0] -
only when the devices are operated as RF amplifiers. CARR
M| 45° oM NOM
P 1= Ty X
B 1 7591 780 | 02950307
4'1: 52101 n"'l';n CASE 145A-09
a5 335 0.008] 0132
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MRF426, MRF426A

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

r Characteristic l Symbol l Min Typ I Max Unit J
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage V(BRICEO 35 - - Vdc
(Ic = 50 mAdc, ig = 0)
Collector-Base Breakdown Voltage V(BR)CBO 65 - - Vdc
(Ic =50 mAdc, Ig = 0)
Emitter-Base Breakdown Voltage V(BR)EBO 4.0 - - Vdc
(lg =10 mAdc, Ic = 0)
Collector Cutoff Current ICES - - 10 mAdc
(VCE = 28 Vdc, Vg = 0)
ON CHARACTERISTICS
P)c Current Gain | hFE | 10 | 35 ‘ = l = J
(ic = 1.0 Adc, VCE = 5.0 Vdc
DYNAMIC CHARACTERISTICS
rOutput Capacitance \ Cob ‘ - l 60 l 80 ! pF J
(Vcg =30 Vdc, Ig =0, f = 1.0 MHz2)
FUNCTIONAL TESTS (SSB)
Common-Emitter Amplifier Gain GpE 22 25 - dB

(Ve = 28 Vdc, Poyy = 26 W (PEP), f1 = 30 MHz,
2 = 30.001 MHz, IcqQ = 256 mA)
Collector Efficiency n 35 - - %
(Ve =28 Vde, Poyr =25 W (PEP), f1 = 30 MHz,
2 = 30.001 MHz, Icq = 25 mA)
Intermodulation Distortion (1) IMD (43) - -35 -30 dB
(Vog =28 Vde, Pyt = 25W (PEP), f1 = 30 MHz,
2 = 30.001 MHz, Icq = 25 mA)
Load Mismatch ¥ No Degradation in Output Power
(Ve = 28 Vdc, Py = 25 W (PEP), f1 = 30 MHz,
2 = 30.001 MHz, Icq = 25 mA, VSWR 30:1 at All Phase Angles

CLASS A PERFORMANCE
Intermodulation Distortion (1) and Power Gain Gpe - 235 - dB
(Ve = 28 Vdc, Poyy =8 W (PEP), f1 = 30 MHz, IMD(d43) - -40 -
2 = 30,001 MHz, Icq = 1.2 Adc) IMD (g5) - -55 -

(1) To MIL-STD-1311 Version A, Test Method 22048, Two Tone, Reference Each Tone.
FIGURE 1 - 30 MHz LINEAR TEST CIRCUIT

RFC2

Bias
Input

RF
Input

C1,C2 — ARCO 469 190-780 pf 8} 3 Turns #16 0.25” 1D

C3,C4 — ARCO 464 25-280 pF L2 — 6 Turns #16 0.5 ID

c5 ~ 120 pF Dipped Mica L3 — 7 Turns #20 0.38" 1D

€6, C7 — 100 uF 15 Vdc L4 — 10 uH Molded Choke Delevan
C8 - 680 pF F.T Allen Bradiey RFC1 — Ferroxcube VK200/20-48
€9 - 1.0kF 35V Tentalum RFC2 - 3-Ferroxcube 5653065-38

RF —~ Input/Output Connectors UG53 A/

CR1 - (N4997 10 £2 1/2 Watt 10%

Adjust Bias (Base) for Icq = 20 mA with No RF Applied
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FIGURE 2 — OUTPUT POWER versus INPUT POWER FIGURE 3 — OUTPUT POWER versus SUPPLY VOLTAGE
50 T I 40
:= 3“"235"“; f=30,30.001 MHz
_ cg=25m = Icg=25mA
E 40 Vge =28 Vde g 30 |— IMD(g3)=-35 B
<
H < <
= % = g .
H L~ &
g A £
5 // e /
& 20 / 5
3 - T
S 10 E
/ a
0 0
0 20 40 60 80 100 16 2 2 28 32
Pin. INPUT POWER (mW) Ve, SUPPLY VOLTAGE (VOLTS)
FIGURE 5 — INTERMODULATION DISTORTION
FIGURE 4 — POWER GAIN versus FREQUENCY versus OUTPUT POWER
40 -25
s
=
g 30 A
35 S. :
=
g S N //
-~ | — (%)
N - £ & e
« 3 — ]
b =
= =
S 25 2-40 ds
w Veg=28V 2 f=30,30.001 MHz __| 3
@ lcg=25mA I Igq =25 mA
20 Pgut = 25 W PEP ’é -45 Vep=28V —
| | g | |
15 l l - -50 I ’
15 20 30 50 70 10 520 30 10 20 30

t, FREQUENCY (MHz)

Pout. OUTPUT POWER (WATTS PEP)

FIGURE 6 — DC SAFE OPERATING AREA

5.0

25

Tg=25°C

Ic. COLLECTOR CURRENT (AMP)
o
o

0.05

1.0

20

5.0 10 20

50 100

Ve, COLLECTOR-EMITTER VOLTAGE (VOLTS)

—
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FIGURE 7 — OUTPUT CAPACITANCE versus FREQUENCY FIGURE 8 — OUTPUT RESISTANCE versus FREQUENCY
2500 T 5 1
- Vgo=28V - Vep=28V
g Ica= 25 mA g Igq = 25 mA
5 2000 Pout = 25 W PEP —] 'é Pout = 25 W PEP —]
= =47 —
W'y w= -
2 1500 3 23 e
é% 3515 —
e 2z -~
2 2000 zh
o< A
< <L
< N <
£ 500 ™~ g
B — 3
(=] o
0 5.0
15 20 30 50 10 10 1520 30 15 20 30 50 10 10 B2 30
f, FREQUENCY (MH2) f, FREQUENCY (MH2)

FIGURE 9 — SERIES EQUIVALENT INPUT IMPEDANCE

.- ica=25mA i
7T Pou=25WPEP "\

9
E
o
5
2
]
g
9
B
&
a
1S
3
'S

245 -j2.90
3.25-4.05
4.65 - 5.50
6.20 - j6.65

(S
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MOTOROLA

m SEMICONDUCTOR I
TECHNICAL DATA MRF427 -

MRF427A

The RF Line B

25 W (PEP) — 30 MHz

RF POWER
TRANSISTOR

NPN SILICON

NPN SILICON RF POWER TRANSISTOR

.. . designed primarily for high-voltage applications as a high-power
linear amplifier from 2.0 to 30 MHz. Ideal for marine and base sta-
tion equipment.

o MRF427A
® Specified 50 Volt, 30 MHz Characteristics —
Output Power = 25 W(PEP)
Minimum Gain = 18 dB
® Intermodulation Distortion @ 25 W(PEP) —
IMD = -34 dB (Min)
® 100% Tested for Load Mismatch at all Phase Angles with 30:1
VSWR
rd
i A |
j_‘ s 1 _T 3
MAXIMUM RATINGS J 5 |
d 5 PRTETCET
Rating Symbol Value Unit v S
- - SEATING PLANE )
Collector-Emitter Voltage VCeo 65 Vdc WRENCH FLAT
Collector-Base Voltage VcBo 110 Vdc e
Emitter-Base Voltage VEBO 4.0 Vdc _
Collector Current — Continuous Ic 6.0 Adc 7/
Total Device Dissipation @ T¢ = 25°C Pp 80 Watts 1
Derate above 25°C 0.457 w/ec E
Storage Temperature Range Tstg —-65to +150 °c N
N
THERMAL CHARACTERISTICS -
Characteristic ] Symbol Max Unit
Thermal Resistance, Junction to Case i Rguc 2.19 o°cw STYLE 1
PIN 1. EMITTER
2. BASE
3. EMITTER
MRF427 4. COLLECTOR
STYLE 1: MILLIMETERS INCHES
PIN 1. EMITTER EM‘ MIN
2. BASE 12.45
3. EMITTER 8 | 1054 ]
4. COLLECTOR c [19.68
) | 545
83
MILLIMETERS INCHES .08
[DIM[ MIN_[MAX | MIN | MAX 12.45
A | 24.38 [ 25.15 | 0.960] 0.990 85
B | 11.81 [12.95 | 0.465] 0.510 | T 4‘54
8. .98 | 0.229 | 0.27 —
46 | 597 | 0216 [ 023 73
13| 2.79 ] 0.084 | 0.11¢
2 X
K

45TNOM | 450NOM

NOM_| 1. 145A-10, USE 10-32NF-2A STUD.
366 | 4.52 | 0.144]0.178
2.92 | 330 [ 0.115 [ 0.130 SEATING PLANE CASE 145A-10

) | c B 84
.08 | 0.18 | 0.003 | 0.00 F E 11
(6 [ 18.29 [18.54 [ 0.720 | 0.730 | | i 49
R 1105 - |o0435] -
CASE 211-11 522 | 5.48 [ 0246 | 6258 { O 1 L1 T '; NOTE:
A —
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ELECTRICAL CHARACTERISTICS (T¢ = 25°C unless otherwise noted.)

l Characteristic Symbol ] Min 1 Typ I Max l Unit j
OFF CHARACTERISTICS

Collector-Emitter Breakdown Voltage V(BR)CEO 65 - - Vdc
(Ic = 200 mAdc, Ig = 0)

Collector-Emitter Breakdown Voltage V(BR)CES 110 — — Vdc
{ic = 100 mAdc, Vgg = 0)

Collector-Base Breakdown Voltage V(BR)CBO 110 — — Vdc
{lc =100 mAdc, Ig =0)

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

ON CHARACTERISTICS

DC Current Gain hgg 15 - 90
(I¢ = 500 mAdc, Vg = 5.0 Vdc)

DYNAMIC CHARACTERISTICS

Output Capacitance Cob — - 60 pF
(Veg =50 Vdc, Ig = 0, f = 1.0 MHz)

FUNCTIONAL TESTS

Common-Emitter Amplifier Power Gain Gpe 18 20 - dB
(Ve = 50 Vdc, Poyy = 25 WIPEP), f = 30 MHz)

Intermodulation Distortion IMD -34 -37 - dB
(Ve = 50 Vdc, Poyy = 25 WIPEP))

Electrical Ruggedness -
(Veg = 50 Vdc, Poyt = 25 WIPEP), f = 30 MHz,

VSWR 30:1) No Degradation in Output Power
All Phase Angles

FIGURE 1 — 30 MHz TEST CIRCUIT SCHEMATIC

RFC3
R1
+ DA YL <+
+ +
Vde =<c3 >=cs WoO1 =c7 =<c8 Z<c9 ., A<C10 Vdc
- RFCq RFC3 ” -
L << RF Output
cé
RF Input Vam
c1 c1 ;é '“!cs L2 L2
C1,C2,Ce ARCO 469 Trimmer _—_IT
Cc3 500 uF, 3 Vdc Capacitor
c4,C7,C10 0.1 uF ERIE REDCAP RFC1 1 uH Molded Choke
C5 ARCO 463 Trimmer RFC2 20 Turns, 20 AWG, Enameled Wire
cs 1000 pF, UNELCO Capacitor on 390 £2, 1 Watt Resistor
c9 47 uF, 50 Vdc Capacitor RFC3 VK 200-4B FERROXCUBE Choke
R1 20 2, 5 Watt Resistor
R2 10 2, ' Watt Resistor
L1 0.15 puH Inductor
L2 0.3 uH Inductor
D1 1N4997
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FIGURE 2 — OUTPUT POWER versus INPUT POWER
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FIGURE 4 — INTERMODULATION DISTORTION versus
OUTPUT POWER
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FIGURE 6 — OUTPUT RESISTANCE versus FREQUENCY
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FIGURE 3 — POWER GAIN versus FREQUENCY
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FIGURE 7 — OUTPUT CAPACITANCE versus FREQUENCY
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FIGURE 8 — OUTPUT POWER versus SUPPLY VOLTAGE FIGURE 9 — DC SAFE OPERATING AREA
50 T I F 10
- 1cq =40 mA - 1.0
= = 30,30.001 MHz L & 50 N
& 40} IMD=d3 S
= Mo = 30 // s N
= <MD = -30 d8 = Tc = 250C
£ 30 v // g 20 ™
-3 (-
=1
“g‘ / 40 =-3548 20
5 /] 2 o7
3 // Y05
S 3
< // 8
ERRU )
& 02
0 0.1
2 30 0 50 50 10 20 30 50 10 20 50 100
Ve, SUPPLY VOLTAGE (VOLTS) VCE, COLLECTOR-EMITTER VOLTAGE (VOLTS)

FIGURE 10 — SERIES EQUIVALENT IMPEDANCE
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MOTOROLA

m SEMICONDUCTOR s [ ]
TECHNICAL DATA MRF428

The RF Line

150 W (PEP) — 30 MHz

RF POWER
TRANSISTOR

NPN SILICON

NPN SILICON RF POWER TRANSISTOR

. . . designed primarily for high-voltage applications as a high-power
linear amplifier from 2.0 to 30 MHz. Ideal for marine and base station
equipment.

® Specified 50 Volt, 30 MHz Characteristics —
Output Power = 150 W(PEP)
Minimum Gain =13 dB
Efficiency = 456%
® Intermodulation Distortion @ 150 W (PEP) —
IMD = -30 dB (Max)
® 100% Tested for Load Mismatch at all Phase Angles with
30:1 VSWR

MAXIMUM RATINGS

[
- F 8 E
Rating Symbol Value Unit { l
Collector-Emitter Voltage Vceo 55 Vde . : : N
Collector-Base Voltage VeBo 110 Vdc
itter-Base Vol vc 4.0 Vde A_"I t
Emitter-Base Voltage EBO : SEATING PLANE
Collector Current — Continuous Ic 20 Adc STYLE 1:
Withstand Current — 10's — 30 Adc PIN ; ;IT;TER
Total Device Dissipation @ T¢ = 25°C Pp 320 Watts 3. EMITTER
Derate above 25°C 1.83 w/°c 4. COLLECTOR
Storage Temperature Range Tstg —65 to+ 150 °c MILLIMETERS INCHES
DIM| MIN | MAX [ MIN [ MAX
A | 24.38 [25.15 | 0.960] 0.990
B | 11.81 [12.95 | 0.465] 0510 |
C X .98 | 0.229 | 0.275
D 4 .97 | 0.216 | 0.235 |
E 213 | 2.79 | 0.084 10
HERM, HARACTERISTICS F | 0081018 1000310007 |
THERMAL CHARACTI - G | 18.29 |18.54 | 0.720 | 0.730
Characteristic Symbol Max Unit K [ 110s] - .435 _
L 6.22 | 6.48 | 0.246 | 0.255
Thermal Resistance, Junction to Case Rouc 05 oc/w M 469 NOM 4—445°TV_0M
N | 366 452 [ 0.144 ] 0.178
Q 2.92 | 3.30 [ 0.115 [ 0.130

CASE 211-11
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ELECTRICAL CHARACTERISTICS (T¢ = 25°C unless otherwise noted.)

Characteristic | Symbol l Min Typ ‘ Max Unit

OFF CHARACTERISTICS

Collector-Emitter Breakdown Voltage V(BR)CEO 55 - - Vdc
(Ic =200 mAdc, Ig = 0)

Collector-Emitter Breakdown Voltage V(BRICES 110 - — Vdc
(Ic = 100 mAdc*Vgg = 0)

Collector-Base Breakdown Voltage V(BR)ICBO 110 - — Vdc
(Ic = 100 mAdc, Ig = 0)

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

ON CHARACTERISTICS

DC Current Gain hege 10 30 - —
(Ic = 5.0 Adc, VcE = 5.0 Vdc)

DYNAMIC CHARACTERISTICS

Output Capacitance Cob - 200 250 pF
(Veg = 50 Vdc, Ig = 0, f = 1.0 MH2)

FUNCTIONAL TESTS

Common-Emitter Amplifier Gain Gpg 13 15 — dB
(Vge = 50 Vdc, Poyt = 150 W (PEP) Icimax) = 3.32 Adc,
f =30 MHz)

Output Power Pout 150 - - W PEP
(VCE = 50 Vdc, f = 30 MHz)

Collector Efficiency n 45 _ — %
(Vee = 50 Vde, Poyt = 160 W (PEP), Icmax) = 3.32 Adc,
f=30 MHz)

Intermodulation Distortion (1) IMD - -33 -30 dB
(VeE = 50 Vdc, Poyt = 150 W (PEP), Ic = 3.32 Adc)

Electrical Ruggedness
(Vo = 50 Vdc, Poyt = 150 W (PEP), Ic(max) = 3.32 Adc,
f =30 MHz)
VSWR 30:1 at all Phase Angles

No Degradation in Output Power

(1) To Mil Std 1311 Version A, Test Method 22048, Two Tone, Reference Each Tone.

FIGURE 1 — 30 MHz TEST CIRCUIT SCHEMATIC

R1 LS
+ HHHHE +
¥
Bias  C3 = C4 R #cm 7{‘\ c8 AR C9 F<C10 50Vde
1 L4 =
c2 L1 )1'! RF
RE +rvv~r\_1 c6 Output
Input t : _é
7\C1 R2< c7 7 '
q
C1,C2,C7 170-780 pF, ARCO 46% R2 10 2, 1 Watt
€3,C8,C9 0.1 uF, 100 V ERIE CR1 1N4997
ca 500 uF @ 6 V L1 3 Turns, #16 Wire, 5/16” 1.D., 5/16"’ Long
C5 9.0-180 pF, ARCO 463 L2 10 uH Molded Choke
C6 80-480 pF, ARCO 466 L3 12 Turns, #16 Enamaled Wire Closewound, 1/4’" I.D.
c10 30 uF, 100 V L4 5 Turns, 1/8"' Copper Tubing, 9/16°° 1.D., 3/4"" Long
R1 10 £2, 10 Watt LS 10 Ferrite Beads — FERROXCUBE #56-590-65/3B
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FIGURE 2 — OUTPUT POWER versus INPUT POWER
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FIGURE 3 — OUTPUT POWER versus SUPPLY VOLTAGE
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FIGURE 8 — OUTPUT CAPACITANCE versus FREQUENCY FIGURE 9 — OUTPUT RESISTANCE versus FREQUENCY
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SEMICONDUCTOR
- I [
TECHNICAL DATA MRF429

MRF429MP

The RF Line

150 W (LINEAR) 30 MHz

RF POWER
TRANSISTOR

NPN SILICON
NPN SILICON RF POWER TRANSISTOR

... designed primarily for high-voltage applications as a high-
power linear amplifier from 2.0 to 30 MHz. ideal for marine and
base station equipment.
e Specified 50 Volt, 30 MHz Characteristics —

Output Power = 150 W(PEP)

Minimum Gain = 13 dB

Efficiency = 45%
® Intermodulation Distortion @ 150 W(PEP) —

IMD = -32dB (Max)

o Diffused Emitter Resistors for Superior Ruggedness

® 100% Tested for Load Mismatch at all Phase Angles with 30:1
VSWR @ 150 W CW

MAXIMUM RATINGS

Rating Symbol Value Unit
Collector-Emitter Voltage VCEO 50 Vdc
Collector-Base Voltage VcBo 100 Vdc
Emitter-Base Voltage VEBO 4.0 Vdc SEATING PLANE
Collector Current — Continuous Ic 16 Adc STYLE 1:
PIN 1. EMITTER
Withstand Current — 10 s — 20 Adc 2. BASE
N o N 3. EMITTER
Total Device Dissipation @ T¢c = 25°C Pp 320 Watts 4 COLLECTOR
Derate above 25°C 1.33 W/rC
MILLIMETERS INCHES
Storage Temperature Range Tstg —65to +150 °Cc DIM| MIN_[MAX | MIN | MAX
n " " A | 24.38 [26.15 | 0.960 [ 0.990
MRF429MP is for ordering an hgg matched pair. B 1 1181 11295 | :[]_.465 051
C .82 .98 | 0.229 | 0.27!
D 4 .97 | 0.216 3
E 13 .79 | 0.084 1
THERMAL CHARACTERISTICS F .08 | 0.18 | 0.003
N G | 18.29 |18.54 | 0.720
Characteristic Symbol Max Unit T T105] - 435 | -
n . o L 6.22 | 6.48 | 0.246 | 0.255
Thermal Resistance, Junction to Case RgJC 0.75 C/W M LT NOM AONON ]
N | 366] 452]0.144]0.178
a 2.92 | 330 [ 0.115 | 0.130

CASE 211-11

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

[ Characteristic

Symbol Min Typ Max Unit

OFF CHARACTERISTICS

Collector-Emitter Breakdown Voltage V(BR)CEO 50 — — Vdc
(Ic = 200 mAdc, Ig = 0)

Collector-Emitter Breakdown Voltage V(BR)CES 100 — — Vdc
(lc = 100 mAdc, Vgg = 0)

Collector-Base Breakdown Voltage V(BR)CBO 100 — — Vdc
{Ic = 100 mAdc, Ig = 0)

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

ON CHARACTERISTICS

DC Current Gain hfg 10 30 80 —
(ic = 5.0 Adc, Vcg = 5.0 Vdc)

DYNAMIC CHARACTERISTICS

Output Capacitance Cob — 220 300 pF
(Ve = 50Vdc, Ig = 0,f = 1.0 MHz)

FUNCTIONAL TESTS

Common-Emitter Amplifier Gain Gpe 13 15 —_— dB
(Vcc = 50 Vdc, Poyt = 150 W (PEP) Icimax) = 3.32 Adc,
f = 30; 30.001 MHz)

Output Power Pout 150 — — W (PEP)
(VCE = 50 Vdc, f = 30; 30.001 MHz)

Collector Efficiency n 45 — — %
(Ve = 50 Vdc, Poyt = 150 W (PEP), Ic(max) = 3.32 Adc,
f = 30; 30.001 MHz)

Intermodulation Distortion (1) IMD — -35 -32 dB
(VCE = 50 Vdc, Pyt = 150 W (PEP), Ic = 3.32 Adc)

Electrical Ruggedness
(Vcc = 50 Vdc, Poyt = 150 W CW, f = 30 MHz, No Degradation in Output Power
VSWR 30:1 at all Phase Angles)

(1) To Mil Std 1311 Version A, Test Method 2204B, Two Tone, Reference Each Tone.

FIGURE 1 — 30 MHz TEST CIRCUIT SCHEMATIC

RF
Input

0000
OHHHH! +

% cs ~C9 A<C10 50 Vdc

HL— RF
(o] Output
c7 ;4

C1,C2,C7 170-780 pF, Arco 469
C3,C8,C9 0.1 wF, 100 V Erie

ca 500 wF @ 6 V

Cc5 9.0-180 pF, Arco 463
C6 80-480 pF, Arco 466
c10 30 wF, 100 V

R1 10 Q, 10 Watt

R2
R3
CR1
L1
L2

L4
L5

10 Q, 1 Watt

5-3.3 1 1/2 Watt Carbon Resistors in Parallel
1N4997

3 Turns, #16 Wire, 5/16” 1.D., 5/16" Long

10 pH Molded Choke

12 Turns, #16 Enameled Wire Closewound, 1/4" 1.D.
5 Turns, 1/8” Copper Tubing, 9/16" I.D., 3/4" Long

10 Ferrite Beads — Ferroxcube #56-590-65/38
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FIGURE 2 — OUTPUT POWER versus INPUT POWER FIGURE 3 — OUTPUT POWER versus SUPPLY VOLTAGE
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FIGURE 8 — OUTPUT CAPACITANCE versus FREQUENCY FIGURE 9 — OUTPUT RESISTANCE versus FREQUENCY
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