MOTOROLA
m SEMICONDUCTOR I m

TECHNICAL DATA MRF1250M

The RF Line ]

250 W PEAK, 1020-1150 MHz

MICROWAVE POWER
TRANSISTOR

NPN SILICON

MICROWAVE PULSE POWER TRANSISTOR

designed for Class B and C cormmon base amplifier applications
in short pulse TACAN, IFF, and DME transmitters

® Guaranteed Performance @ 1090 MHz, 50 Vdc
Output Power = 250 Watts Peak
Minimum Gain = 6.0 dB

® 100% Tested for Load Mismatch at All Phase Angles with
10:1 VSWR

Industry Standard Package

® Nitride Passivated

® Gold Metallized for Long Life and Resistance to Metal Migrabon
[ J

[ J

Compatible with Other 1250M Types
Internal Input and Output Matching for Broadband Operation
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- MAXIMUNLRATINGS " N c
Rating Value Unit { E__i_
Collector-Base Voltage 70 Vdc 1 ;r H T
Emitter-Base Voltage 774(7)7 N Vdf: ] STYLE 2 E
Collector-Current — Peak (3, 2) 24 Adc PIN 1 COLLECTOR
S . 2. EMITTER
Peak Device Dissipation @ Tg = 26°C (1. 2) Pp 1166 Watts NOTES 3 BASE
Derate above 25°C ] 667 w/ee 1. DIMENSIONS A, 8 AND R ARE DATUMS
Storage Temperature Range Tsig _65 10 +150 oC 2. POSITIONAL TOLERANCE FOR MOUNTING HOLES
[Fonpu @[1a®]s ®
POSITIONAL TOLERANCE FOR LEADS.
[#oz000 @[ r{a @ [r @]
3 1S BOTM & SEATING PLANE AND A DATUM
™ SURFACE
ERMAL CHARACTERISTICS 4. DIMENSIONING AND TOLERANCING PER ANSI Y145,
Characteristic Symbol Max Unit 1973
Thermal Resistance, Junction to Case (1,2.3) Rouc 016 °C/W

{1) Puise Width = 10 us, Duty Cycle = 1%.

{2) This device is designed for RF operation. The total device dissipation rating applies
only when the device is operated as an RF short puise amplifier.

(3) Thermal Resistance is determined under specified RF operating conditions by infrared
measuremeant technigues.
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MRF1250M

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

r Characteristic Symbol L Min I Typ Max i Unit J
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage V(BR)CES 70 - — Vdc
{ic = 100 mAdc, Vgg = 0)
Collector-Base Breakdown Voltage V{BRICBO 70 — — vdc
(lc = Y00 mAdc. g = 0)
Emitter-Base Breakdown Voltage V(BR)EBO 4.0 — — Vde
{lg = 10 mAdc, ic = 0)
Collector Cutoff Current iceo — — 20 mAdc

{Vcg = 50 vdc, Ig = 0}

ON CHARACTERISTICS

OC Current Gain* hgg 10 30 - —
(¢ = 10 Ade, VCE = 5.0 Vde)

FUNCTIONAL TESTS (Pulse Width = 10 us, Duty Cycle = 1.0%)

Common-Base Amplifier Power Gain Gpp 6.0 72 - dB
(Vee = 50 Vdc, Poyt = 250 W pk, = 1090 MHz)

Collector Efficiency ’ n 33 — — %

(Vee = 50 Vdc, Pgyt = 250 W pk, f = 1090 MH2)
Load Mismatch & No Degradation in Power Qutput

(Ve = 50 Vde, Poyt = 250 W pk, f= 1080 MHz,

VSWR = 10:t Ali Phase Angles)
*80 us Pulse on Tektronix 576 or equivalent
FIGURE 1 — 1090 MHz TEST CIRCUIT
0O+
1, L,k
c3 Cc4 <C5 Veg = 50 Vde
L2
RF
Qutput

AF
Input cé ~
O

C1,C2 — 0.6-4.5 pF Johanson 7271
c2 C3 — 220 pF Chip Capacitor

C4 — 0.V uF/I00V

C6 — 220 uF/63 V

€6 — 43 pF Unelco IHS0006
= L1 — 1 Turn, #18 AWG, 1/8" Diameter
- L2 — 2 Turns, #18 AWG, 1/8" Diameter
21-28 — Distributed Microstrip Elements — See Figure 9
Board Material — 0.062" Thick Teflon*-Fiberglass,

e =2.56

[B]

*Registerad Trademark of DuPont
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Pout. OUTPUT POWER (WATTS: pk)

Pout. OUTPUT POWER (WATTS-pk)

MRF1250M

FIGURE 2 — OUTPUT POWER versus INPUT POWER
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Pra. INPUT POWER (WATTS pk)

FIGURE 4 — OUTPUT POWER versus SUPPLY VOLTAGE
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FIGURE 3 - OUTPUT POWER versus FREQUENCY

FIGURE 6 — SERIES EQUIVALENT INPUT/OUTPUT IMPEDANCE

+

MOTOROLA RF DEVICE DATA

2-994

I +—1
300 Pin = 70 W pt ——1
] 50 Wk
)l
200 |- M = 0 W pi
4
100 Veo=50Vv |
Ip=10us __ |
D=1% _,T
1 |
0 Tt
1020 1060 1090 1120 1150
t. FREQUENCY {MH2)
FIGURE 5 — POWER GAIN versus FREQUENCY
Tl am—— .
- \-
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,_‘;_*
40 Pou - 250 Wpk |
Ve = S0V
™" o W0ps
20 D - 1% -
0
1020 1060 1090 1120 1150
f, FREQUENCY (MHz)
Pout = 250 W-pk Vg = 50V
=101 D=1%
! Zin 2
MHz Ohms Ohms
1020 | 52+)52 | 25+70
1080 | 52+62 [ 20+;75
1so | 55+¢73 | 18+70

Zpy * = Conugate of the optimum lcad

impedance nte which the device output
operates at a given output power, voltage,
and Irequency




MRF1250M

FIGURE 7 — 1080 MHz TEST AMPLIFIER

FIGURE 8 - TYPICAL PULSE PERFORMANCE
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Pout = 250 W gk
1= 1030 MH:
Vo = 50V f" T T T 1]

tp = 10 ps — — ] —

0=1%

1 50 W/Dw

Scale — 20 us/Dw

FIGURE 9 — PRINTED CIRCUIT BOARD LAYOQUT — 1090 MHz TEST CIRCUIT

(© Soldered Eyelet
NOTE: The Printed Circuit Board shown is 75% of the original.
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