
MAXIMUM RATINGS

Rating Symbol MRF581 MRF581 Unit

Collector-Emitter Voltage vCEO 18 18 Vdc

Collector-Base Voltage vCBO 36 36 Vdc

Emitter-Base Voltage vEBO 2.5 2.5 Vdc

Collector Current — Continuous
"C 200 200 mAdc

Total Device Dissipation

@TC = 50°C(1)

Derate above Tq = 50°C

PD
2.5

25

2.5

25

Watts

mW/°C
Operating and Storage Junction

Temperature Range
TJ. Tstg -65 to

+ 150

-65 to

+ 150

°C

MRF580

(1) Case temperature measured on collector lead immediately adjacent to body of
package.

CASE 317A-01, STYLE 2

HIGH FREQUENCY TRANSISTOR

NPN SILICON

MRF581

CASE 317-01, STYLE 2

HIGH FREQUENCY TRANSISTOR

NPN SILICON

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

Characteristic

OFF CHARACTERISTICS

Collector-Emitter Breakdown Voltage

OC = 1.0 mAdc, lB = 0)

Collector-Base Breakdown Voltage

dC = 1.0 mAdc, lE = 0)

Emitter-Base Breakdown Voltage

(IE = 0.10 mAdc, \q = 0)

Collector Cutoff Current

(VCb = 15 Vdc, l E = 0)

Emitter Cutoff Current

(VCe = 2.0 Vdc, VBE
ON CHARACTERISTICS

DC Current Gain(1)

Op = 50 mAdc, Vqe 5.0 Vdc)

SMALL-SIGNAL CHARACTERISTICS

Symbol Min Typ Max Unit [

v(BR)CEO

v(BR)CBO

v(BR)EBO

ICBO

'EBO

36

"2.5

100

100

Vdc

Vdc

Vdc

yuAdc

/xAdc

hFE

(1) 300 us pulse on Tektronix 576 or equivalent.

(2) Characterized on HP8542 Automatic Network Analyzer.

(3) 2 Tones, f1 = 497 MHz, f2 = 503 MHz, 3rd Order Single Tone reference.

Current-Gain — Bandwidth Product

OC = 75 mAdc, Vqe = 10 Vdc, f = 1.0 GHz)
«T

- 5.0 - GHz

Collector-Base Capacitance

(Vcb = 10 Vdc, Ie = 0, f = 1.0 MHz)
Ccb - 1.4 2.0 PF

FUNCTIONAL TESTS

Noise Figure MRF580/581

OC = 50 mAdc, VCE = 10 Vdc, f = 0.5 GHz) Figure 18

NF - 2.0 3.0 dB

Power Gain at Optimum Noise Figure MRF580
dC = 50 mAdc, Vqe = 10 Vdc, f = 0.5 GHz) Figure 18

Gnf 11 14 - dB

Power Gain at Optimum Noise Figure MRF581
OC = 50 mAdc, Vqe = 10 Vdc, f = 0.5 GHz) Figure 18

Gnf 13 15.5 - dB

Maximum Available Power Gain MRF580(2)

dC = 75 mAdc, VCE = 10 Vdc, f = 0.5 GHz)
Gmax — 15 - dB

Maximum Available Powei Gain MRF581(2)

dC = 75 mAdc, Vqe = 10 Vdc, f = 0.5 GHz)
Gmax — 17.5 - dB

Intermodulation Distortion MRF58K3)
(Vce = 10 V, lc = 75 mA, Vout = +50 dBmV) Figure 16

IMD(d3) — -65 — dB
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FIGURE 1 — Cjb INPUT CAPACITANCE versus VOLTAGE
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MRF580 TYPICAL PERFORMANCE

FIGURE 5 — Gy max-MAXIMUM UNILATERAL GAIN,

!S2 il
2 versus FREQUENCY
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INPUT/OUTPUT REFLECTION

COEFFICIENT versus FREQUENCY

FIGURE 9 — MRF580 COMMON EMITTER S-PARAMETERS

Vce = 10 V lc = 50 mA
FORWARD/REVERSE TRANSMISSION
COEFFICIENTS versus FREQUENCY

I i i
I

i i I i i I i i
I

vce
(Volts)

'c

ImA)

f

(MHz)

Sl1 S2 1 Si 2 s22

IS11I Z<f> S21 ^<b S12 -<» iS22i l<t>

5.0 300 0.49 -170 5.97 91 0.083 60 024 - 108

500 0.52 171 3.63 78 0.127 64 0.18 - 117

1000 0.53 149 1.98 58 0.24 66 0.13 -154

1500 0.56 125 1.46 44 0.35 60 0.19 -172

300 0.48 -175 6.35 90 0.08 64 0.24 - 126

500 0.51 168 3.85 79 0.13 67 0.18 - 139

1000 0.51 148 2.10 59 0.25 66 0.16 - 178

1500 0.54 123 1.56 46 0.36 58 0.20 169

300 0.48 -177 6.42 90 0.08 65 0.24 -132

500 0.51 167 3.88 79 0.13 67 0.19 - 145

1000 0.50 147 2.12 59 0.26 65 0.17 175

1500 0.53 123 1.57 46 0.36 58 0.21 164

300 0.48 -177 6.41 89 0.08 66 0.24 -134

500 0.51 167 3.87 78 0.13 68 0.19 - 148

1000 0.51 146 2.114 59 0.26 65 0.17 172

1500 0.53 123 1.58 46 0.36 58 0.21 162

10 300 0.44 -164 6.67 92 0.07 61 0.25 -76

500 0.47 175 4.08 79 0.11 66 0.19 -75

1000 0.48 152 2.2 60 0.21 68 0.12 91

1500 0.52 126 1.56 45 0.32 64 0.15 - 129

300 0.47 -167 7.40 91 0.07 65 0.17 -89

500 0.47 174 4.53 79 0.11 68 0.12 -112

1000 0.50 149 2.38 62 0.20 67 0.13 -126

1500 0.53 131 1.71 47 0.31 63 0.11 -147

300 0.41 -171 7.24 91 0.07 66 0.20 -96

500 0.45 171 4.39 79 0.12 69 0.13 -99

1000 0.45 150 236 61 0.23 67 0.07 -130

1500 0.48 125 1.72 47 0.33 61 0.12 -157

300 0.42 -172 7.22 90 0.07 67 0.19 -97

500 0.45 170 4.38 78 0.12 69 0.14 -98

1000 0.45 149 2.35 60 0.23 67 0.07 129

1500 0.49 125 1.71 46 0.33 62 0.11 -158

15 300 0.48 -159 728 93 0.06 60 0.24 -55

500 0.48 - 179 4.44 80 0.09 66 0.17 -62

1000 0.51 153 2.33 62 0.18 68 0.19 -82

1500 0.54 133 1.67 46 0.27 68 0.17 -97

300 0.39 -165 7.49 0.92 0.07 65 0.23 -71

500 0.42 174 4.57 80 0.11 69 0.18 -67

1000 0.43 152 2.44 61 0.21 68 0.11 -74

1500 0.46 126 1.76 47 0.31 64 0.12 -115

300 0.39 -167 757 91 0.07 66 0.21 -74

500 0.42 173 457 79 0.11 70 0.17 -69

1000 0.42 151 2.45 61 0.21 68 0.09 -75

1500 0.46 126 1.76 46 0.31 64 0.11 - 118

300 0.39 -168 7.46 90 0.07 67 0.20 -72

500 0.43 172 4.53 78 0.11 70 0.17 -66

1000 0.43 151 2.41 60 0.21 69 0.10 -71

|

1500 0.47 126 1.74 46 0.31 64 0.12 -113
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MRF581 TYPICAL PERFORMANCE

FIGURE 10 — Gu max — MAXIMUM UNILATERAL GAIN,

IS21I
2 versus FREQUENCY
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FIGURE 14 — OUTPUT POWER versus INPUT POWER
f = 470 MHz
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FIGURE 16 — MRF581 COMMON EMITTER S-PARAMETERS

INPUT/OUTPUT REFLECTION
COEFFICIENT versus FREQUENCY VCE = 10 V, lC

FORWARD/REVERSE TRANSMISSION
50 mA COEFFICIENTS versus FREQUENCY
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S11 -!<* S21 _<* Sl2 Li, s22 - <t>
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f(MHz) TMS TML
TMS
NFOPT

GaMAX
(dB)

Rn

(n>

NF
OPT

NF
(so m

500 0.91/176° 0.78/77° 0.39/159° 18 10.5 2.0 2.5

Circuit Per Figure 20

FIGURE 18 — FUNCTIONAL CIRCUIT SCHEMATIC

VBB

vcc

V

RF Input >- &
Bias Slug Tuner
Tee

-Q

Slug Tuner Bias

Tee

| I
—Q < RF Output
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FIGURE 19 — Zin AND Zql versus COLLECTOR VOLTAGE, INPUT POWER AND FREQUENCY

Pin

(mW)
f

MHz

Zin

Ohms
ZOL*
Ohms

7.5 V 12.5 V 7.5 V 12.5 V

50

420 9.8 - J12.0 10.3 - J11.1 27.5 - J2.7 54.5 + J5.7

470 14.2 - J11.1 10.2 - J10.2 28.6 - J2.9 30.8 - J26.3

520 13.6 - J8.6 8.2 - J7.7 27.0 - J5.0 30.4 - J26.0

75

806 7.6 + J1.3 7.7 + J0.8 16.4 - J22.7 22.3 - J34.0

870 7.7 - jl.7 7.7 -
J2.1 18.4 - J19.2 25.1 - J28.1

960 6.0 + J4.3 5.9 + J2.5 21 - J17.1 24.5 - J20.4

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

RF
Input

FIGURE 20 — MRF580/581 TEST FIXTURE SCHEMATIC
500 MHz

X3JC5^C7<^TN l-b ^rN C81 X*

•T\ C

som:
TL1

C1,C2
C3, C4
C5, C6
C7, C8
C9

C10

HC1
-*-3.12 cm-W

C10

— 470 pF Chip (Ceramic)

— 0.018 ^F Chip Capacitor

— 0.1 JU.F Mylar

— 1.0 ^F, 25 Vdc Electrolytic

— 91 pF Mini-Unelco (C9 Taped 3.68 cm from
Collector Connection on TL4 as shown)

— 35-45 pF Johanson Ceramic Capacitor, JMC
5801 or Equivalent (C10 Taped 3.12 cm from
Base Connection on TL1)

—_L T
3.68 cm. 7^ C9 ^ C4

M Output

R1 —2.7 kn, Vh W
RFC1 — 0.15 /xH Molded Choke
TL1, TL2 — Z = 26 n, 0.0625 TFG as shown in

Photomaster

TL3, TL4 — X/4 Microstrip, Zn = 100 H
Y1, Y2 — N-Type Connection (Female)

Y3, Y4— BNC-Type Connector (Female)

Board Material — 0.0625" Thick Glass Teflon e
r
= 2.5
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FIGURE 21 — PC BOARD PHOTOMASTER

^^^KKJ^^™ 9

7-195


