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TECHNICAL DATA

MRF1000MA -
MRF1000MB
MRF1000MC

The RF Line |

07W 960-12156 MHz

CLASS A/AB
MICROWAVE POWER
MICROWAVE PULSE POWER TRANSISTORS ) TRANSISTORS
.designed for Class A and AB common emitter amplifier NPN SILICON
applications in the low-power stages of IFF, DME, TACAN, radar
transmitters, and CW systems.
@ Guaranteed Performance @ 1090 MHz , 18 Vdc — Class A
Output Power = 0.2 Watt MRF1000MA KOS
Minimum Gain = 10 dB CASE 332.04  LDMEIsoA o s
® 100% Tested for Load Mismatch at All Phase Angles mm
with 10:1 VSWR t&‘iﬁi&&ﬁ?&‘?ﬁmmm
® Industry Standard Package =
@ Nitride Passivated § R e ]
@ Gold Metallized, Emitter Ballasted for Long Life and 'Ii‘ :"‘* e o Fom !
Resistance to Metal Migration -
@ Compatible with Other 1000M Types i
@ Internal Input Matching for Broadband Operation sifnrwum =
’iunnm n
Loougcre
MAXIMUM RATINGS
Rating Symbot Value Unit
Collector-Emitter Voltage VcEQ 20 Vde 1 1
Collector-Base Voitage Vcso 50 Vde F / T
Emitter-B I v I V4 e *
mitter-Base Voltage EBO 3.5 Vde s | |
Collector-Current — Continuous Ic 200 mAdc _I.l ———I-E 1
Tota! Device Dissipation @ T¢ = 25°C (1} Pp 7.0 Watts L—-—(Il
Derate above 25°C 40 mwW/°C
- o,
. Storage Temperature Range Tsig 65 to +150 C cl\grs{?:ggAMgl ﬁ?.mnsmsmu
THERMAL CHARACTERISTICS ) l
Characteristic Symbol Max Unit :Emf&‘:
Thermal Resistance, Junction to Case {2} RgJC 25 o°c/W § DUDLSORIC D THEMACAG ATV,
{1) These devices are designed for RF operation. The total device dissipation rating P —
applies only when the devices are operated as RF amplifiers. TN A
(2) Thermal Resistance is determined under specified RF operating conditions by
infrared measurement techniques.
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ELECTRICAL CHARACTERISTICS (Tc = 256°C unless otherwise noted)
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[ Characteristic |

7”—33—05'

symbot | Min | Ty Mex | unit |

OFF CHARACTERISTICS

Collector-Emitter Breakdown Voltage
{Ic = 5.0 mAdc, Ig = 0}

V(BRICEO 20 — — Vde

Collector-Emitter Breakdown Voltage
{lc = 6.0 mAdc, Vgg = 0)

V(BRICES 50 — — Vde

. Collector-Base Breakdown Voltage
{Ic = 5.0 mAdc, g = 0)

V{BRICBO 50 - - Vde

Emitter-Base Breakdown Voltage
{lg = 1.0 mAdc, Ic = 0)

V(BRIEBO 36 — - Vde

Collector Cutoff Current
{(Veg =20 Vde, Ig = 0)

Icao - - 05 mAde

ON CHARACTERISTICS

DC Current Gain
(g = 100 mAde, Vg = 5.0 Vdc).

hgg 10 - 100 -

DYNAMIC CHARACTERISTICS

Output Capacitance
{(Vcg =28 Vdg, Ig = 0, f = 1,0 MHz)

Cob - 2.0 5.0 pF

FUNCTIONAL TESTS

Common-Emitter Power Gain — Class A
{VcE = 18 Vdg, Ic = 100 mAdc, f = 1090 MHz, Pg;t = 200 mW)

Gpe 10 12 - dB

Common-Emitter Power Gain — Class AB
(VCE = 18 Vdg, Icq = 10 mAde, f = 1090 MHz, Pgyt = 0.7 W)

GPE — 107 — d8

Load Mismatch — Class A
{VcE = 18 Vde, [ = 100 mAdc, f = 1090 MHz, Pgyy = 200 mW,
VSWR = 10:1 All Phase Angles)

3 No Degradation in Power Qutput

FIGURE 1 — 1080 MHz TEST CIRCUIT

C1,C2, C3,C7,C8, C10 ~ 220 pF ATC 100 mil
C4, C9 — 4.7 pF 50 V Tantalum
C5, C6 — 0.8- 8 pF Johanson #7290

21-Z10 —~ Distributed Microstrip Elements

— See Figure 8
Board Material — 0.031" Thick Teflon-Fiberglass
€r = 2.66

RF
{nput
c

Class AB Bias Control Circuit
18 V Output Igcq 10 mA Nominal

To +18 V Input
10 pF

50V

+18 V Collector Bias

7 Output to Paint C

p Base Bias Output
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Collector Bias Input

RF
Output
c1o
Z10

Class A Constant Current Bias Cantrol Circuit
I =100 mA, Veg=18V.

QO +28 V Input
>
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FIGURE 2 — OUTPUT POWER versus INPUT POWER FIGURE 3 — OUTPUT POWER versus FREQUENCY
T-33-05
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FIGURE 4 — DC SAFE OPERATING AREA FIGURE 5 — POWER GAIN versus FREQUENCY
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FIGURE 6 — COMMON-EMITTER S-PARAMETERS AND SERIES EQUIVALENT INPUT/OUTPUT IMPEDANCES

SERIES EQUIVALENT IMPEDANCES
Pur=06W, Vgg=18Vde,

Iga = 10 mAde, Class AB
f Zin ZoU
MHz2 Ohms Chms
960 30+j90 6 - j40
1090 3.2+j10 85-§31
1215 28+ji2 1.0-i26

*Zg| = Conjugate of the aptimum load impedance
inta which the device output operates at a
given output power, voltage, and frequency.

S PARAMETERS -~ Vg = 18 Vdc, Ig = 100 mAde, Class A

f Si S21 S12 S22
MHz | Sgp | 2o | Sont | o | 18121 | £8 | 8g2t | L0
950 | 077 | 166 { 242 | 40 | 0016 | 42 048 ; -87
1000 ¢t 078 | 185 | 236 38 | o.0i6 | 48 0s0 § -90
1050 | 0.77 | 163 | 231 33 | 0016 | 46 051 § -94
1100 | 077 | 162 | 231 28 | 0016 | 46 054 | -97
1150 | 0.78 | 161 220 23] 0015 | 46 057 | -100
1200 | 0.78 | 1589 | 2.20 19 | oaie | 47 059 | -103
1250 | 078 | 168 | 2.12 12 | o60le | 42 061 | -106

Coordinates in Ohms
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FIGURE 7 — 1090 MHz TEST AMPLIFIER : ’ ) 7"’35 "‘05

FIGURE 8 - PRINTED CIRCUIT BOARD
LAYOUT — 1090 MHz TEST CIRCUIT

CLASS A BIAS NETWORK

NOTE: The Printed Circuit Board shown is 76% of the original.
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