MOTOROLA
m SEMICONDUCTOR I (]

TECHNICAL DATA MRF1250M

The RF Line |

250 W PEAK, 1020-1150 MHz

MICROWAVE POWER
MICROW, P P T ISTOR
ICROWAVE PULSE POWER TRANSISTO TRANSISTOR

. designed for Class B and C common base amplifier applications NPN SILICON

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

Compatible with Other 1250M Types

°
[ ]
® Gold Metallized for Long Life and Resistance to Metal Migration
[}
@ Internal Input and Output Matching for Broadband Operation
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MAXIMUM RATINGS
Rating Symbol Value Unit H N~ rc
Collector-Base Voltage VcBo 70 Vde _L—
T- T
Emitter-Base Voltage VEBO 4.0 Vde { STYLE2 ]
Collector-Current — Peak (1, 2) Ic 24 Adc PIN 1. COLLECTOR
2. EMITTER
Peak Device Dissipation @ T¢ = 25°C (1, 2) Pp 1166 Watts 3. BASE
Derate above 25°C 6.67 W/°C NOTES: o
1. DIMENSIONS[-AJAND[-B-]ARE
Storage Temperature Range Tstg -65 to +150 °C DATUMS.

2. POSITIONAL TOLERANCE FOR
MOUNTING HOLES:
[#1 7600030 @[T[A®[B @]
3. [CT-] IS SEATING PLANE.

THERMAL CHARACTERISTICS 4. DIMENSIONING AND TOLERANCING
PER ANSI Y14.5,1973.

Characteristic Symbol Max Unit
MILLIMETERS INCHES

Thermal Resistance, Junction to Case (1,2,3) RgJc 0.15 °C/W oM MIN | MAX | MIN | MAX
(1) Pulse Width = 10 s, Duty Cycle = 1%. A | 2261 | 23.11] 0890 ] 0910
(2) These devices are designed for RF operation. The total device dissipation rating applies B| 965 | 991 | 0380 | 0390
only when the devices are operated as RF short pulse amplifiers. C| 406 | 584 | 0.160 | 0.230
(3) Thermal Resistance is determined under specified RF operating conditions by infrared D| 05! | 076 | 0.020] 0.030
measurement techniques. E ] 140 | 165 | 0.055 | 0.065

G 16.518SC 0.650 BSC
H | 114 | 1.77 | 0.045 | 0.070

K| 254 - 0.100 -
N | 991 | 1041 0390 | 0410
a | 3.00 3.61 | 0.118 | 0.142
R | 991 | 1041] 0390 | 0410

CASE 336-03

MOTOROLA RF DEVICE DATA
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MRF1250M

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

r Characteristic Symbol Min Typ Max I Unitj
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage V(BR)CES 70 — — Vdc
ilc =100 mAdc, Vgg = 0)
Collector-Base Breakdown Voltage V(BR)CBO 70 — — Vdc

(Ic = 100 mAdc, Ig = 0)

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

Collector Cutoff Current IcBO — — 20 mAdc
(Vcg =50 Vdc, Ig = 0)
ON CHARACTERISTICS

DC Current Gain* hege 10 30 — —
(Ic =10 Adc, Vg = 5.0 Vdc)

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

Common-Base Amplifier Power Gain Gpp 6.0 72 — dB
(Ve = 50 Vdc, Py = 250 W pk, f = 1090 MHz)

Collector Efficiency n 33 — — %
(Vce =50 Vdce, Pyt = 250 W pk, f = 1090 MHz)
Load Mismatch & No Degradation in Power Output

(Vee = 50 Vde, Poyq = 250 W pk, f = 1090 MHz,
VSWR = 10:1 All Phase Angles)

*80 us Pulse on Tektronix 576 or equivalent

FIGURE 1 — 1090 MHz TEST CIRCUIT

—O +
L2 'LC3 'LC4 lfC5 Ve = 50 Vde

RF

Input Output

cé
.

C1,C2 — 0.6-4.5 pF Johanson 7271
c2 €3 — 220 pF Chip Capacitor
C4 — 0.1 uF/100 VvV
C5 — 220 uF/63 V
C6 — 43 pF Unelco 3HS0006
£ L1 — 1 Turn, #18 AWG, 1/8” Diameter
L2 — 2 Turns, #18 AWG, 1/8” Diameter
Z1-z8 — Distributed Microstrip Elements — See Figure 9
Board Material — 0.062" Thick Teflon*-Fiberglass,
er=2.55

L1

*Registered Trademark of DuPont
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MRF1250M

FIGURE 2 — OUTPUT POWER versus INPUT POWER

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

f, FREQUENCY (MHz)

FIGURE 5 — POWER GAIN versus FREQUENCY
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Ve, SUPPLY VOLTAGE (VOLTS) f, FREQUENCY (MHz)
FIGURE 6 — SERIES EQUIVALENT INPUT/OUTPUT IMPEDANCE
Pout = 250 W-pk Vg =50V
tp=10pus D=1%
f Zin 201"

MHz Ohms Ohms
1020 | 52+i52 | 25+j1.0
1090 | 52+i62 | 20+i75
1150 | 55+i73 | 18+j7.0

*ZgL = Conjugate of the optimum load
impedance into which the device output
operates at a given output power, voltage,
and frequency.
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MRF1250M

FIGURE 7 — 1090 MHz TEST AMPLIFIER

FIGURE 8 — TYPICAL PULSE PERFORMANCE

Pout = 250 W pk
f=1090 MHz
Vgg =50V

tp =10 us
D=1%

50 W/Div

Scale — 2.0 us/Div

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

OUTPUT

%.-

MRF 1250M

° CKT 53 ‘

(© Soldered Eyelet
NOTE: The Printed Circuit Board shown is 75% of the original.
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MOTOROLA
m SEMICONDUCTOR I -

TECHNICAL DATA MRF1325M

The RF Line

325 W PEAK, 1020-1150 MHz

MICROWAVE PULSE POWER TRANSISTOR MICROWAVE POWER
TRANSISTOR
.. designed for Class B and C common base amplifier applications NPN SILICON

in short pulse TACAN, IFF, and DME transmitters.

® Guaranteed Performance @ 1090 MHz, 50 Vdc
Output Power = 325 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

Compatible with Other 1325M Types

[ ]
[}
® Gold Metallized for Long Life and Resistance to Metal Migration
[ ]
@ Internal Input and Output Matching for Broadband Operation
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MAXIMUM RATINGS 2
Rating Symbol Value Unit H N rc
Collector-Base Voltage VcBO 70 Vdc _[——
- H T
Emitter-Base Voltage VEBO 4.0 Vdc j| L STYLE 4t
Collector-Current — Peak (1, 2) Ic 24 Adc PIN 1. COLLECTUR
2. EMITTER
Peak Device Dissipation @ T¢c = 25°C (1, 2) Pp 1166 Watts 3. BASE
Derate above 25°C 6.67 w/eC NOTES:
1. DIMENSIONS[-A-]AND[-B-JARE
Storage Temperature Range Tstg -65 to +150 °C DATUMS. A E2

2. POSITIONAL TOLERANCE FOR
MOUNTING HOLES:
[#_7600030) @[T[AO[B B}

3. IS SEATING PLANE.

THERMAL CHARACTERISTICS 4. DIMENSIONING AND TOLERANCING
PER ANSI Y14.5,1973.

Characteristic Symbol Max Unit
- - MILLIMETERS INCHES

Thermal Resistance, Junction to Case (1,2,3) Rguc 0.15 °C/W DIM[ MIN | MAX | MIN | MAX
(1) Pulse Width = 10 us, Duty Cycle = 1%, A | 2261 | 23.11) 0.890 | 0910
(2) These devices are designed for RF operation. The total device dissipation rating applies B[ 965 | 991 | 0380 | 0.390
only when the devices are operated as RF short pulse amplifiers. C| 406 | 584 | 0.160 | 0.230
(3) Thermal Resistance is determined under specified RF operating conditions by infrared D | 051 | 076 | 0.020 ] 0.030
measurement techniques. E | 140 | 165 | 0.055 | 0.065

[ 16.51 BSC 0.650 BSC
H| 1.4 | 177 | 0.045 | 0.070

K| 254 - 0.100 -
N | 991 | 1041] 0390 | 0410
a | 3.00 361 | 0.118 | 0.142
R | 991 | 1041 0390 | 0410

CASE 336-03

MOTOROLA RF DEVICE DATA
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MRF1325M

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

{ ~ Characteristic Symbol Min Typ Max Unit —l
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage V(BR)CES 70 — — Vdc
(Ic = 100 mAdc, Vgg = 0)
Collector-Base Breakdown Voltage V(BR)CBO 70 — — Vdc
(Ic = 100 mAdc, Ig = 0)
Emitter-Base Breakdown Voltage V(BR)EBO 4.0 — — Vdc
(lg = 10 mAdc, ic = 0)
Collector Cutoff Current IcBO — — 20 mAdc

(Vg = 50 Vdc, Ig = 0)
ON CHARACTERISTICS

DC Current Gain* hee 10 30 — —
(Ic = 10 Adc, Vg = 5.0 Vdc)

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

Common-Base Amplifier Power Gain Gpg 6.0 7.2 — dB
(Vce = 50 Vdc, Pgyp = 325 W pk, f= 1090 MHz)

Collector Efficiency n 33 — — %
(Vce = 50 Vdc, Pyt = 3256 W pk, f = 1090 MHz)

Load Mismatch ' No Degradation in Power Output

(Vee = 50 Vde, Poyy = 325 W pk, f= 1090 MHz,
VSWR = 10:1 All Phase Angles)

*80 us Puise on Tektronix 576 or equivalent

FIGURE 1 — 1090 MHz TEST CIRCUIT

O+
lc:«x J-c4 lics

Vee = Vi
L2 cc =50 Vdc

RF
Output

RF
~Input cé ~
O

C1, C2 — 0.6-4.5 pF Johanson 7271
C3 — 220 pF Chip Capacitor
C4 — 0.1 uF/100 V
C5 — 220 uF/63V
C6 — 43 pF Unelco 3HS0006
L1, L2 — 2 Turns, #18 AWG, 1/8” Diameter
21-Z8 — Distributed Microstrip Elements — See Figure 9
Board Material — 0.062" Thick Teflon*-Fiberglass,
er =255

*Registered Trademark of DuPont
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MRF1325M

FIGURE 2 — OUTPUT POWER versus INPUT POWER FIGURE 3 — OUTPUT POWER versus FREQUENCY
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FIGURE 4 — OUTPUT POWER versus SUPPLY VOLTAGE FIGURE 5 — POWER GAIN versus FREQUENCY
400 l 10
T v
z 00 = 1090 MHz @““‘ < 8.0
@ 3 = . > :
E tp=10 us ?.\Q’ ) = —
E} D=1% ) J‘/_ g ——
& L 4“ Z 60
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3 20 =
o A/
. .2 n
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Vg, SUPPLY VOLTAGE (VOLTS) 1, FREQUENCY (MHz)

FIGURE 6 — SERIES EQUIVALENT INPUT/OUTPUT IMPEDANCE

Pout = 3256 W-pk  Vgg =50V
tp=10pus D=1%

f Zin Zg.*
MHz Ohms Ohms
1020 52+i5.2 25+j1.0
1090 52+6.2 20+15
1150 | 55+{7.3 18410

“2gL = Conjugate of the optimum load
impedance into which the device output
operates at a given output power, voltage,
and frequency.
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MRF1325M

FIGURE 7 — 1090 MHz TEST”AMPLIFIER

FIGURE 8 — TYPICAL PULSE PERFORMANCE

]
|
!

Pout = 325 W pk
f=1090 MHz
Vee =50V

tp =10 us
D=1%

50 W/Div

Scale — 2.0 us/Div

FIGURE 9 — PRINTED CIRCUIT BC.ARD LAYOUT — 1090 MKz TEST CIRCUIT

OUTPUT

11—

MRE1I25M

( Soldered Eyelet
NOTE: The Printed Circuit Board shown is 75% of the original.
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MOTOROLA
m SEMICONDUCTOR I
TECHNICAL DATA MRF1946

MRF1946A

i The RF Line
30 W 136-220 MHz
RF POWER
TRANSISTOR
NPN SILICON
NPN SILICON POWER TRANSISTOR
Designed for 12.5 volt large-signal power amplifiers irh com-
mercial and industrial equipment.
® High Common Emitter Power Gain
e Specified 12.5 V, 175 MHz Performance
Output Power = 30 Watts
Power Gain = 10 dB
Efficiency = 60%
o Diffused Emitter Resistor Ballasting
: ¢ - -8 STYLE 1:
® Characterized to 220 MHz o . PN . EMITTER
® Load Mismatch at High Line and Overdrive Conditions L
4.COLLECTOR
MILLIMETERS INCHES
DM T MIN_ MAX _ MIN__ NMAX
2 15 0960 0990
1, 0370 _ 030 _
4 229 ;0281
TR AT RN
il 5 0004 | 0006 -
R TR BTN
100: 10.28 335 | 0405
L. sz, e CASE 211-07
Tn e e 0w 0w MRF1946
_C 287 330 . 013 | 0130
MAXIMUM RATINGS
Rating Symbol Value Unit
Collector-Emitter Voltage VCEO 16 Vde
Collector-Base Voltage VCBO 36 Vdc
Emitter-Base Voltage VEBO 4.0 Vdc :
. STYLE 1
Collector-Current — Continuous Ic 80 . Adc N EMITTER
Total Device Dissipation @ Tp = 25°C Pp 100 Watts § gﬁemn
Derate above 25°C 0.57 wreC & COLLECTOR
Storage Temperature Range Tstg -65to +150 °C
Junction Temperature TJ 200 . °C
THERMAL CHARACTERISTICS -
Characteristic Symbol Max Unit Zm ]
Thermal Resistance, Junction to Case Reyc 1.75 °C/W 3 3;.;
e s
[
] -
178
NOM
- 127
%0 | o CASE 145A-09
] I MRF1946A

e
MOTOROLA RF DEVICE DATA
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MRF1946, MRF1946A
ELECTRICAL CHARACTERISTICS (Tc = 25°C unless otherwise noted.)

1 Characteristic Symbol Min Typ Max | Unit j
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage V(BR)CEO 16 — — Vdc
(Ic = 25 mAdc, Ig = 0)
Collector-Emitter Breakdown Voltage V(BR)CES 36 — — Vdc
(Ic = 26 mAdc, Vpg = 0)
Emitter-Base Breakdown Voltage V(BR)EBO 4.0 - — Vdc
(g = 5.0 mAdc, Ic = 0)
Collector Cutoff Current Ices - — 5.0 mAdc

(VCE = 15 Vdc, VBg = 0, Tg = 25°C)
ON CHARACTERISTICS

DC Current Gain heg 40 75 150 —
(ic = 1.0 Adc, Vcg = 5.0 Vdc)
DYNAMIC CHARACTERISTICS
Output Capacitance Cob — 75 100 pF
(Vcg = 15Vdc, Ig = 0, f = 1.0 MHz)
FUNCTIONAL TESTS
Common-Emitter Amplifier Power Gain Gpe 10 1" — dB
(Vee = 125 Vdc, Poyt = 30 W, f = 175 MHz2)
Collector Efficiency n 60 70 — %
(Vcc = 125 Vdc, Poyt = 30 W, f = 175 MHz)
Load Mismatch '3 No Degradation in
(Vcc = 15.5 Vdc, Pjp = 2.0 dB Overdrive, Output Power
Load VSWR = 30:1)
FIGURE 1 — BROADBAND TEST CIRCUIT SCHEMATIC
c1 L1
,_0_/YY\
C2 R C3 R mC4
C1 = 56 pF Mini-Unelco, 3HS000$-56 L1 = 2 Turns #18 AWG, 0.125" ID
C2 = 47 pF Mini-Unelco, 3HS0006-47 L2, L3 = Circuit Board and Mounting Pad Inductance
C3, C4 = 180 pF Chip Cap, ATC 100B181JC500 L4 = 3 Turns #18 AWG, 0.125" ID
C5 = 150 pF Unelco, J101-150 L5 = 6 Turns #16 Enameled, 0.250" ID
C6 = 39 pF Mini-Unelco, 3HS0006-39
C7, C8 = 1000 pF Chip Cap, ATC 100B102JC50 RFC1 = 0.15 uH Molded Choke w/Ferrite Bead
C9 = 0.1 uF Ceramic Capacitor RFC2 = Ferrite Choke, Fair Rite VK200-4B
C10 = 10 uF, 25 V Electrolytic Capacitor
C11 = 56 pF Mini-Unelco, 3HS0006-56 Board Material = %" Glass

Teflon, 1 oz. Cu Plating

Bead — Ferroxcube

MOTOROLA RF DEVICE DATA
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MRF1946, MRF1946A

FIGURE 2 — OUTPUT POWER versus INPUT POWER
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MRF1946, MRF1946A

FIGURE 9 — SERIES EQUIVALENT INPUT AND
FIGURE 8 — TYPICAL PERFORMANCE IN A BROADBAND CIRCUIT OUTPUT IMPEDANCE

12

100
Gpe ! I — 048 00!
Pin = 30W oM/
10 } ]
_ Ve = 125V
4 | w
3 80 ”© T | sog
s [ — 5
w
g E
- ! (=]
Lo 2""" ©0g
lnpm 15:1
vswa| L ——1 !
a9 A bl
150 155 160 165 170 175
, FREQUENCY (MHz)
f Zin ZoL*
MHz Ohms Ohms

136 |0.60 — j0.48 [2.22 — j0.74
150 |0.63 — j0.26 |2.30 — j0.40
175 |0.62 + j0.13 |2.35 — j0.04
220 [0.73 + j0.57 [2.20 + j0.43

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

FIGURE 10 — BROADBAND TEST CIRCUIT

|
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