MOTOROLA
m SEMICONDUCTOR I m
TECHNICAL DATA

: MRF571
| The RF Line_ | MRF572
MRFC572

NPN SILICON HIGH FREQUENCY TRANSISTORS
.. designed for low-noise, wide dynamic range front end am-
plifiers, low-noise VCO’s, and microwave power multipliers.
® Low Noise
e High Gain
® Available in Low Cost Plastic, High Reliability Ceramic or Die
e State-of-the-Art Technology fr = 8.0 GHz @ 50 mA
Fine Line G " NF = 1.0 dB @ 500 MHz
i ine Geometry NF = 1.5dB @ 1.0 GHz
lon Implanted Arsenic Emitters NF = 25 dB @ 2.0 GHz
Gold Top Metallization and Wires
Silicon Nitride Passivation HIGH FREQUENCY
e Fully Characterized TRANSISTORS
NPN SILICON
MRFC572 MRF571 MRF572
Macro-X
MAXIMUM RATINGS Chip Case 317-01 | Case 303-01
Ratings Symbol Values Unit
Collector-Emitter Voltage VCEO 10 10 10 Vdc
Collector-Base Voltage VecBo 20 20 20 Vdc
Emitter-Base Voltage VEBO 3.0 3.0 3.0 Vde
Collector Current — Continuous Ic 70 70 70 mAdc
Total Device Dissipation @ Tc = 50°C{1) ) 0.75 1.0 0.75 Watts
Derate above T¢ = 50°C Ty = 200°C 10 5.0 mW/rC
max
Storage Temperature Tstg -65to +200 | —65to +150 | —65to +200 °C
NOTE 1. Case temperature measured on collector lead immediately adjacent to body of package.
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MRF571, MRF572, MRFC572

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

| Characteristic | symbol Min Typ Max | Unkj
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage V(BR)CEO 10 12 - vde
(Ic = 1.0 mAdc, Ig = 0)
Collector-Base Breakdown Voltage V(BR)CBO 20 —_ — Vdc
(ic = 0.1 mAdc, Ig = 0)
Emitter-Base Breakdown Voltage V(BR)EBO 25 — — Vdc
(Ig = 50 pAdc, Ic = 0)
Collector Cutoff Current IcBO - — 10 pAdc
(Ve = 8.0 Vdc, Ig = 0)
ON CHARACTERISTICS
DC Current Gain hrg 50 — 300 —
(Ic = 30 mAdc, Vcg = 5.0 Vdc)
DYNAMIC CHARACTERISTICS
Collector-Base Capacitance Cecb — 0.7 1.0 pF
(VcB = 6.0 Vdc, I = 0, f = 1.0 MHz)
Current Gain — Bandwidth Product fr — 8.0 — GHz
(VCE = 8.0 Vdc, Ic = 50 mA, f = 1.0 GHz)
FUNCTIONAL TESTS
Gain @ Noise Figure GNF dB
(Ic = 5.0 mAde, Vcg = 6.0 Vdc) f = 0.5 GHz — 16.5 —
f =1.0GHz 10 12 —
Noise Figure NF dB
(Ic = 5.0 mAdc, Vcg = 6.0 Vdc) f = 0.5 GHz — 1.0 —
f =1.0GHz — 1.5 2.0
MRF571 f = 2.0 GHz — 28 - —
MRF572 f = 2.0 GHz - 25 —
FIGURE 1 — C¢p, COLLECTOR-BASE CAPACITANCE FIGURE 2 — Cjp,, INPUT CAPACITANCE
versus VOLTAGE versus EMITTER BASE VOLTAGE
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MRF571, MRF572, MRFC572

FIGURE 3 — MRF571 — GAIN AT NOISE FIGURE AND FIGURE 4 — MRF572 — GAIN AT NOISE FIGURE
NOISE FIGURE versus FREQUENCY AND NOISE FIGURE versus FREQUENCY
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MRF571, MRF572, MRFC572

FIGURE 7 — GAmax. MAXIMUM AVAILABLE GAIN FIGURE 8 — 1.0 dB COMPRESSION PT.
versus FREQUENCY AND THIRD ORDER INTERCEPT
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MRF571, MRF572, MRFC572

MRF571 MRF571
INPUT/OUTPUT REFLECTION COEFFICIENTS FORWARD/REVERSE TRANSMISSION
versus FREQUENCY (GHz) COEFFICIENTS versus FREQUENCY (GHz)
VCE = 6.0V, Ic = 50mA VCE =60V, Ic = 50mA

MRF571 COMMON EMITTER S-PARAMETERS

Vee | e f S11 S21 S12 S22

(Volts)| (mA) | (MHz) 1S11| L¢ IS21] ¢ [S12| L¢ 1S22| Lo
60 | 5.0 200 0.74 -86 105 129 0.06 48 0.69 -42
500 0.62 -143 55 97 0.08 33 0.41 -59

1000 0.61 178 3.0 78 0.09 37 0.28 -69

1500 0.65 158 2.0 62 0.11 2 0.26 -88

2000 0.70 140 16 51 0.14 51 0.27 -99

10 200 0.64 -1 15 118 0.04 a4 0.53 -59

500 0.58 -160 6.9 93 0.06 42 0.27 -77

1000 0.59 168 37 77 0.09 52 0.16 ~ -91
1500 0.63 151 2.5 64 0.12 56 0.16 -113
2000 0.67 134 2.0 53 0.16 57 0.16 -118

50 200 0.56 - 160 20.4 102 0.02 57 0.27 —98
500 0.57 176 8.4 86 0.05 67 0.14 -130
1000 0.60 156 44 75 0.09 70 0.11 —164
1500 0.62 152 2.9 64 0.13 68 0.13 -175
2000 0.66 127 2.4 53 | 018 62 0.11 -178

80 | 5.0 200 0.75 -83 10.7 129 0.06 a9 0.71 -39
500 0.62 —140 5.1 98 0.08 34 0.43 -54

1000 0.60 -179 3.7 78 0.09 38 0.31 -62

1500 0.64 159 2.1 62 0.10 45 0.29 -80

2000 0.69 141 1.7 52 0.13 52 0.29 -91

10 200 0.64 -99 15.1 120 0.05 46 0.54 -60

500 0.52 ~152 7.1 94 0.07 45 0.32 -75

1000 0.52 170 37 76 0.10 54 0.15 -82
1500 0.52 150 25 62 0.13 56 0.16 -108
2000 0.57 133 2.0 51 0.18 55 0.16 -107

50 200 0.52 —153 19.6 102 0.03 56 0.28 -92

500 0.52 178 8.1 86 0.05 67 0.16 -98
1000 0.56 157 a1 73 0.10 70 0.06 -130
1500 0.54 139 2.8 62 0.13 68 0.11 - 146
2000 0.59 126 2.2 52 0.19 63 0.10 -137

|
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MRF571, MRF572, MRFC572

MRF572
INPUT/OUTPUT REFLECTION
COEFFICIENTS versus FREQUENCY (GHz)
VCE = 6.0V, Ic = 50mA

MRF572
FORWARD/REVERSE COEFFICIENTS
versus FREQUENCY (GHz)
VCE =60V, Ic =50mA

+75°

-8 -7
MRF572 COMMON EMITTER S-PARAMETERS
Vee | e f S1 S21 S12 S22

(Volts) | (mA) | (MHz) 1811l L [S21 L 1S12 L S22 L
60 | 50 200 0.81 -73 109 134 0.06 50 0.74 —40
500 0.68 ~130 6.1 102 0.09 29 0.43 -64

1000 0.66 -167 3.3 79 0.10 22 0.29 -77

1500 0.66 174 23 63 0.10 22 0.27 94
2000 0.68 161 1.8 49 0.11 23 0.29 -104

10 200 0.72 -101 15.9 123 0.05 43 0.57 -58

500 0.66 —150 7.7 95 0.06 30 0.29 -86
1000 0.66 -178 4.0 77 0.08 33 0.19 -103
1500 0.67 166 2.7 63 0.09 36 0.19 —-122
2000 0.69 155 2.1 51 0.10 37 0.20 -129

50 200 0.67 -154 218 104 0.02 43 0.30 -94
500 0.68 -177 9.0 87 0.03 52 0.17 -129

1000 0.70 167 45 74 0.06 58 0.14 -151
1500 0.71 157 3.0 62 0.08 59 0.16 -160

2000 0.73 148 2.3 51 0.10 55 0.17 -161

80 | 5.0 200 083 -69 109 136 0.06 52 0.75 -36
500 0.71 -125 6.3 103 0.08 30 0.46 -57

1000 0.64 - 164 35 80 0.09 24 0.31 -68

1500 0.65 176 24 63 0.10 23 0.29 -84

2000 0.66 163 18 49 0.11 24 0.30 -94

10 200 0.74 -94 16.2 125 0.05 45 0.60 -51

500 0.65 -146 7.9 96 0.06 32 0.31 -74

1000 0.64 -176 42 77 0.07 33 0.20 -87
1500 0.66 168 2.8 63 0.09 36 0.19 -104

2000 0.67 156 2.2 50 0.10 37 0.20 -1m

50 200 0.62 -150 227 104 0.02 43 0.30 -81
500 0.64 -174 9.4 86 0.03 51 0.15 -107
1000 0.68 167 48 74 0.05 58 0.10 -126
1500 0.69 160 3.2 61 0.07 58 0.13 -140
2000 0.70 147 24 50 0.09 55 0.15 —-140
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MRF571, MRF572, MRFC572

MRF571 — CONSTANT GAIN and NOISE FIGURE CONTOURS

Vce = 6.0V, Ic = 5.0 mA
f = 500 MHz
— REGION OF INSTABILITY

f(GHz) |NF OPT(dB)| Rn (Q) NF50 Q (dB)
0.5 0.9 9.3 1.3

I'MS NF OPT| K
0.49 L74° | 0.58

Vce = 6.0V, Ic = 50 mA
f =1.0GHz

f(GHz) |NF OPT(dB)|Rn ()| NF50 Q (dB) |I'MS NF OPT
1.0 1.5 75 2.2 0.48 £134°

Ms ™ML
0.89 £ -179° 0.81 266°
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MRF571, MRF572, MRFC572

MRF572 CONSTANT GAIN and NOISE FIGURE CONTOURS

VCe = 6.0V, | = 50 mA
f = 500 MHz
[y — REGION OF INSTABILITY

f(GHz) Rn (Q) NF (50Q) |[TMS NF OPT
0.5 17.1 1.5 0.43 £ 57°
K NF OPT
0.56 1.0

VCe = 6.0V, Ic = 5.0 mA
f = 1.0 GHz

f(GHz) | NF OPT Rn (Q) | NF50 (Q) (dB)
1.0 1.5 6.0 2.0

I'MS NF OPT| K
0.56 ~ 116° | 0.93
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MRF571, MRF572, MRFC572

MRF571 1.0 GHz TEST CIRCUIT

21 22 Z3 zZ4 26 27 z8
v L H H v
Input CGD{ Y Output
! DUT
C1,C2,Cé 560 pF Chip Capacitor RFC1, RFC2 VK-200, Ferroxcube
Cs, C7 0.018 uF Chip Capacitor Z1-29 Microstrip, See Photomaster
C3,C8 0.1 uF Mylar Capacitor Bead Ferrite Bead, Ferroxcube 56-590-65/3B
C4,Co 1.0 uF Electrolytic Capacitor Board Material 0.0625" Teflon Fiberglass ¢, = 2.5 = 0.05
R1 1 2.7k

MRF571 TEST CIRCUIT

1
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MRF571, MRF572, MRFC572

MRF572, 1.0 GHz TEST CIRCUIT

RFC1 FB. z7 FB. FB. RFC2
Ves >—""""—-L—IQ___)-W— — W vee
i
I
c3 ca Locr < C8 (o] c1o
|
IT I I 17
— 257 E-
" em
RE 21 25 26
RF
Input o }—(i:z&L Output
ouT
C1,C2,C6,C7 560 pF Chip Capacitor RFC1, RFC2 VK-200, Ferroxcube
C5, C8 0.018 uF Chip Capacitor 21-27 Microstrip, See Photomaster
C3,C9 0.1 uF Mylar Capacitor Bead Ferrite Bead, Ferroxcube 56-590-65/38
C4, C10 1.0 uF Electrolytic Capacitor Board Material 0.031" Teflon Fiberglass ¢, = 2.5 + 0.05
R1 2.7 k1
MRF572 TEST CIRCUIT
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MRF571, MRF572, MRFC572

PHOTOMASTER OF MRF571 CIRCUIT LAYOUT

= g

NOTE: The Printed Circuit Board shown is 75% of the original.

PHOTOMASTER OF MRF572 CIRCUIT LAYOUT

MRFC572 CHIP TOPOGRAPHY

Nominal Chip Size: 0.015" x 0.016" x 0.005"
Front Metallization: Gold

Back Metallization: Gold

Emitter/Base Bond Pad: 2.2 x 2.2 mil
#Emitter Fingers: 22

#Base Fingers: 23

Emitter Diffusion: lon-Implanted Arsenic
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MRF571, MRF572, MRFC572

OUTLINE DIMENSIONS
4-LEAD PLASTIC MACRO-X
MILLIMETERS| _INC
DIM[ MIN_| MAX | MIN
A| 444 ] 5210175 .
{ ¢ i 90 | 254 1 0.075 ST couLecron
| 84 | 0.99 | 0.033 2. EMITTER
=1 .20 | 0.30 | 0.008 3. BASE
L‘ 76 | 1.14 | 0.030 4. EMITTER
I f (X[ 7241 8130285
SEATING PLANE 10.54 [ 11.43 | 0.415
: CASE 317-01
0.100" CERAMIC STRIPLINE
2]
[MILLIMETERS | _INCHES STYLE 1
A DIM[_ MIN | MAX | MIN [ MAX PIN1. COLLECTOR
i D 29 | 2.67 | 0.090]0.105 2. EMITTER
! 89 0.055 3. BASE
T 41 [ ( 0.024 4. EMITTER
89 | 1.09 | ( 0,043
! ) .08 0.006
K 45 0.230
] —F | NOTE:
4 1. DIMENSION K APPLIES TO ALL
LEADS.
— A — c
P i CASE 303-1
T i
i
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MOTOROLA
m SEMICONDUCTOR IS MRF580,A (]
TECHNICAL DATA MRF581,A

MRFC581,A

-

The RF Line |

NPN SILICON HIGH FREQUENCY TRANSISTORS
... designed for high current low power amplifiers up to 1.0 GHz.

Low Noise
fr = 5.0 GHz @ 75 mA

.

® Low Intermodulation Distortion NF = 2.0 dB @ 500 MHz
.

.

High Gain

State-of-the-Art Technology HIGH FREQUENCY
Fine Line Geometry TRANSISTORS
Arsenic Emitters
Gold Top Metallization NPN SILICON

Nicrome Thin-Film Ballasting Resistors
® Excellent Dynamic Range

Fully Characterized

MRFC581,A MRF580,A MRF581,A
MAXIMUM RATINGS Chip Case 317A-01 Case 317-01
Ratings Symbol |MRFC581| MRFC581A | MRF580 | MRF580A | MRF581 | MRFS81A | Unit
Collector-Emitter Voltage VCEO 18 15 18 15 18 15 Vdc
Collector-Base Voltage VcBO 36 30 36 30 36 30 Vdc
Emitter-Base Voltage VEBO 25 2.5 25 Vdc
Collector Current — Continuous Ic 200 200 200 mAdc
Total Device Dissipation @ T¢ = 50°C(1) Pp 25 25 25 Watts
Derate above Tc = 50°C Ty = 200°C max 25 25 mwWrC
Op{:::;;?afzfesg:;:ie Junetion U Tstg 65 to +200 ~65 0 +150 ~65to +150 ¢

NOTE 1. Case temperature measured on collector lead immediately adjacent to body of package.
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MRF580A, MRF581A, MRFC581A

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

Characteristic Symbol Min Typ Max l Unit l
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage MRF580/581 V(BR)CEO 18 — — Vdc
(Ic = 1.0 mAdc, Ig = 0) MRF580A/581A 15 — _
Collector-Base Breakdown Voltage MRF580/581 V(BR)CBO 36 — — Vdc
(Ic = 1.0 mAdc, Ig = 0) MRF580A/5681A 30 — —
Emitter-Base Breakdown Voltage V(BR)EBO 25 — — Vdc
(Ilg = 0.10 mAdc, Ic = 0)
Emitter Cutoff Current IEBO — — 100 wpAdc
(VEB = 2.0 Vdc, Vgg = 0)
Collector Cutoff Current IcBO — — 100 pAdc
(Ve = 15 Vdc, Ig = 0)
ON CHARACTERISTICS
DC Current Gain(1) MRF580/581 hFE 50 — 200 —
(Ic = 50 mAdc, Vcg = 5.0 Vdc) MRF580A/581A 90 — 250
DYNAMIC CHARACTERISTICS
Collector Base Capacitance Cecb — 1.4 2.0 pF
(Ve = 10 Vdc, I = 0, f = 1.0 MH2)
Current-Gain Bandwidth Product(2) fr — 5.0 —_ GHz
(Ic = 75 mAdc, Vcg = 10 Vdc, f = 1.0 GHz)
FUNCTIONAL TESTS
Noise Figure, Figure 19 MRF580'581 NF — 2.0 3.0 dB
(Ilc = 50 mAdc, Vcg = 10 Vdc, f = 0.5 GHz) MRF580A/581A — 1.8 25
Power Gain at Optimum Noise Figure, Figure 19 MRF580,A GNE " 14 — dB
(Ic = 50 mAdc, Vcg = 10 Vdc, f = 0.5 GHz)
Power Gain at Optimum Noise Figure, Figure 19 MRF581,A GNE 13 15.5 — dB
(Ic = 50 mAdc, Vcg = 10 Vdc, f = 0.5 GHz)
Maximum Unilateral Gain MRF580,A(2) GU max — 15 — dB
(Ic = 75 mAdc, Vcg = 10 Vdc, f = 0.5 GHz)
Maximum Unilateral Gain MRF581,A(2) GU max - 17 — dB
{lc = 75 mAdc, Vcg = 10 Vdc, f = 0.5 GHz)
Intermodulation Distortion, Figure 18 MRF581,A(3) IMD(d3) — -65 — dB
(VCg = 10V, Ic = 75 mA, Vout = +50 dBmV) .
NOTES:
1. 300 us pulse on Tektronix 576 or equivalent. 2
2. Characterized on HP8542 Automatic Network Analyzer. GUmax = $_
3. 2 Tones, f1 = 497 MHz, f2 = 503 MHz, 3rd Order Single Tone reference. (1 - 51112 (1 - S22
FIGURE 1 — Cjp, INPUT CAPACITANCE versus VOLTAGE FIGURE 2 — C¢p, Cop COLLECTOR-BASE CAPACITANCE
versus VOLTAGE
10 5.0
8.0 40 \
f = 1.0MHz \ N f=10MHz
& 6.0 — Cip s 30 \ N
i = N T~
§ — % \\ — Cob
= [ ——1
S 40 g 20 = 1 —
g 3 [~ Ce
%) o
20 1.0
0 0
0 1.0 20 3.0 0 20 40 6.0 80 10
Vgg, EMITTER-BASE VOLTAGE (VOLTS) Ve, COLLECTOR-BASE VOLTAGE (VOLTS)

|
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MRF580A, MRF581A, MRFC581A

FIGURE 3 — GAIN-BANDWIDTH PRODUCT
versus COLLECTOR CURRENT

80

FIGURE 4 — 2ND AND 3RD ORDER INTERCEPT POINTS

+70
‘f;. 6.0 N +60
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3 g l L) END Order Intercept
(=] P— +50 4
E “ | /‘/ ™ g 3RD Order Intercept 4
5 / g 17/
S / 5.0 s
2 E" [vr0mcom ] 1 = 495 MHz
220 V'ce ; 1°G xdc S P A fy = 501 MHz[ ]
= = 10GHz ] b ] — Veg =10V |
< 3 +30 CE
(&) o =
2 / Ic = 75 mA
0 +20 / / I l
0 20 4 60 80 100 120 140 +10 +20 +30 +40  +50 460 +70  +80
Ic, COLLECTOR CURRENT (mA) Pin, INPUT POWER (dBm)
MRF580,A TYPICAL PERFORMANCE
FIGURE 5 — G max-MAXIMUM UNILATERAL GAIN, FIGURE 6 — GA max. MAXIMUM AVAILABLE GAIN
1S21/2 versus FREQUENCY versus FREQUENCY
% ——— T b3 — T —
N 155112 G 151 ‘/'2— }
- 1 = B - K21, K=1
N 6Umax = {75520 522 Ama T srg|
20 S 2
N CU max
15 g ™~
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g N 2
TZ0 S92 “ o —
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80 Ic = 75mA N SO 1smA ~
} 1 1 i
0 [ | 0 [ :
0.1 02 03 05 07 10 20 30 50 70 10 03 05 07 10 20 30
f, FREQUENCY (GHz) . FREQUENCY (GHz)
FIGURE 7 — NOISE FIGURE AND GAIN ASSOCIATED FIGURE 8 — NOISE FIGURE AND GAIN ASSOCIATED
WITH NOISE FIGURE versus FREQUENCY WITH NOISE FIGURE versus COLLECTOR CURRENT
3 % g I ] l
g g y MRF580,A
2 — GNF 2 10 G .
—_ P ——
9 MRF580,A R L1 @
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o w
= 15 4305 =90 &
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MRF580A, MRF581A, MRFC581A

FIGURE 9 — MRF580,A COMMON EMITTER S-PARAMETERS

INPUT/OUTPUT REFLECTION FORWARD/REVERSE TRANSMISSION
COEFFICIENT versus FREQUENCY VCE = 10V Ic =S50 mA  COEFFICIENTS versus FREQUENCY

T
Woits) | (mA) | M2 g T ) sz | .o sz | .o
5.0 300 049 | 170 5.97 91 0083 | 60 024 | -108
2 500 052 | M 3.63 78 0127 . 64 018 -117
1000 053 | 149 1.98 58 024 66 013 | -154
1500 056 | 125 1.46 a4 035 | 60 019 | -172
300 048 | -175 635 | 90 008 | 64 024 ~126
50 500 051 | 168 38 79 0.13 67 018 | -139
1000 051 148 210 59 025 66 016 |, -178
1500 054 | 123 156 46 0.36 58 020 | 169
300 048 | -177 642 90 0.08 65 024 -132
75 500 0.51 167 388 79 0.13 67 019 ~145
1000 050 | 147 212 | 59 026 65 0.17 175
1500 0.53 123 157 . 46 0.36 58 021 164
300 048 : 177 6.41 89 0.08 66 024 -134
100 500 0.51 167 3.87 78 0.13 68 019 148
1000 051 . 146 2.114 59 0.26 65 017 172
1500 053 123 158 a6 0.36 58 0.21 162
10 300 044 -84 6.67 92 0.07 61 0.25 -76
2 500 0.47 175 4.08 79 011 66 019 ¢ 75
1000 0.48 152 22 60 0.21 68 012 -9
1500 052 126 1.56 45 032 64 0.15 -129
300 0.47 -167 7.40 91 0.07 65 017 -89
50 500 0.47 174 453 79 0.1 68 012 - m2 |
1000 050 | 149 2.38 62 0.20 67 013 | 126 |
1500 0.53 131 171 47 031 63 . 011 | -147 |
300 0.41 - 7.24 91 0.07 6 . 020 -9 |
75 590 0.45 7 439 79 0.12 69 013 -99 |
1000 0.45 150 236 61 023 67 | 007 -130 !
1500 0.48 125 1.72 a7 0.33 61 1 012 -157 !
300 0.42 172 7.22 9 | 007 67 | 019 -97
100 500 0.45 170 4.38 78 L 012 69 | 014 | -98
1000 0.45 149 235 60 0.23 6 | 007 -129
1500 0.49 125 1.7 a6 0.33 62 0.11 - 158
15 300 0.48 - 159 7.28 93 0.06 60 | 024 - 55
2 500 0.48 -179 a.44 80 0.09 66 0.17 -62
1000 051 153 233 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 -7
50 500 0.42 174 457 80 0.11 69 0.18 -67
1000 0.43 152 244 61 021 68 0.11 -74
1500 0.46 126 1.76 a7 0.31 64 0.12 -115
300 0.39 - 167 757 91 0.07 66 0.21 -74
2 500 0.42 173 457 79 0.11 70 0.17 -~ 69
5 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 0.43 172 453 78 o 70 0.17 -66
1001 1000 0.43 151 241 60 0.21 69 0.10 -7
1500 0.47 126 1.74 a6 0.31 64 0.12 -113

|
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MRF581,A TYPICAL PERFORMANCE

FIGURE 10 — G max — MAXIMUM UNILATERAL GAIN, FIGURE 11 — GA max. MAXIMUM AVAILABLE GAIN
182112 versus FREQUENCY versus FREQUENCY
2% 2%
N L NI
L B 52112 i 2 G Sl fely k=]
2 O 6U max = 7 15111£>(1 S Amax =g Ty
g Y
. NONLH | s
g N1 2 g
= GU max =
e N 3
S 10 ‘321‘2 ~
N Vee = 10V Vee = 10V
\ \ Ic = 75mA Ic = 75 mA
50 N 50
; N
N
0 | 0
01 02 03 05 07 10 20 30 50 70 10 03 05 07 10 20 30
f, FREQUENCY (GHz) f, FREQUENCY (GH2)
FIGURE 13 — NOISE FIGURE AND GAIN ASSOCIATED
FIGURE 12 — NOISE FIGURE AND GAIN ASSOCIATED WITH NOISE FIGURE versus COLLECTOR CURRENT
WITH NOISE FIGURE versus FREQUENCY f = 500 MHz
s % s 15 ——
2 S MRF581 A
g &
2w — G w 3w
8 Y aesea S I's=1t=0 .
=) ’ i 2 38 2, =500 £
T 5 a0 Z 90 | Y
= A 2% l 2
& + 50 &
o o : H w
2 10 MRF581 - N 208 £ ; ' \ w02
3 — 0o =6 t MRF581 038
2 L+ S M 30 E
[Z 2 — — zZ g — - B
5 T | MRFs81A 1w 30 RFSE1A 20
3 Veg = 10V <
(] CE | _ —
o Ic = 50 mA < I Ve = 10 vde 10
S L 0 S0 L | 0
0.1 02 03 05 07 10 0 2% 50 75 100 125
f, FREQUENCY (GHz) Ic, COLLECTOR CURRENT (mA)
FIGURE 14 — NOISE FIGURE AND GAIN ASSOCIATED FIGURE 15 — NOISE FIGURE AND GAIN ASSOCIATED
WITH NOISE FIGURE versus COLLECTOR CURRENT WITH NOISE FIGURE versus COLLECTOR CURRENT
f = 200 MHz f = 50 MHz
g 5 —— 50z 3 50
§ S T MrFs1.A | E GNF  MRFSB1A
3 NE T &
2 , 3 — 1 1
g 0 v } w 25 ——— 40
e 2o =50 Q f 2 0 = /‘/MRF581 g
Z s 0 2 — 05
= | wees |3 | S
g 1 o ol g ” — T MRF581A 20
3 — MRFS81A |7 2 § 1 : §
] — s g
= 50 w70 10
=4 <
o — =
< Ve = 10IV ‘\’:’_ VCE ‘IOIVdc
& - 0 F 0 l 0
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Ic. COLLECTOR CURRENT {mA}

Ic, COLLECTOR CURRENT (mA)
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FIGURE 16 — MRF581,A COMMON EMITTER S-PARAMETERS

INPUT/OUTPUT REFLECTION _ _ FORWARD/REVERSE TRANSMISSION
COEFFICIENT versus FREQUENCY  VCE = 10V.lc =50 mA  cOEFRICIENTS versus FREQUENCY

+900

Vce Ic f S11 S21 ‘L S12 S22
(Vohts) | (mA) | (MHz) [~ g o s21 o s12 _¢ S22 ‘o
50 300 0.6 ~169 657 93 0.06 39 034 “129
2 500 072 176 395 82 0.07 47 029 142
1000 073 157 210 62 0.12 60 0.27 - 165
1500 076 139 1.47 50 017 61 033 -172
300 070 ~173 714 93 0.0 45 | 038 ~144
0 500 072 173 427 82 0.07 53 | 034 ~157
1000 0.72 157 224 65 013 62 033 179
1500 0.76 138 1.61 53 0.18 61 i 0.37 173
300 0.70 ~175 7.26 %2 0.05 8 | 040 ~148
. 500 072 172 433 82 0.07 55 | 036 ~161
1000 072 155 228 65 013 63 035 176
1500 076 138 164 53 019 6 | 039 170
300 070 ~176 7.30 92 0.05 8 | 040 —151
100 | 500 072 172 434 82 0.07 56 037 -163
1000 072 155 2.28 65 013 63 0.362 175
1500 075 137 164 53 0.19 61 . 033 168
10 300 0.66 - 165 7.58 95 0.05 0 = 029 ~106
2 500 0.69 178 456 82 007 | a8 | o023 ~116
1000 0.70 159 239 64 011, 61 019 - 141
1500 074 1w | 165 50 016 | 64 0.26 153
300 065 “169 | 825 9 005 | 46 030 ~126
50 500 0.68 175 496 82 007 54 024 “138
1000 069 157 260 65 012 63 022 “ 164
1500 072 139 182 52 017 63 027 71
300 0.66 - 8.49 93 005 8 0.30 ~132
7 £20 0.68 175 5.06 82 007 55 0.25 - 145
1000 0.69 157 264 65 012 64 023 ~170
1500 0.72 139 1.86 53 0.17 63 0.27 -176
300 066 “172 8.46 93 0.05 49 030 —134
w00 | 500 068 174 5.06 82 007 56 025 S147
1000 068 157 264 65 012 64 023 “2
1500 072 139 1.86 52 017 63 027 “177
15 300 0.65 ~163 7.96 95 0.05 20 0.28 -92
- 500 0.67 179 482 82 0.06 48 021 _g8
1000 0.68 160 251 63 0.10 62 017 ~119
1500 072 141 173 49 0.16 65 024 -137
300 0.64 —167 876 94 0.0 46 026 “112
- 500 0.66 177 537 82 0.06 54 020 —122
1000 067 159 275 65 011 64 0.16 —148
1500 07 141 191 51 0.16 64 0.22 ~187
300 0.64 ~168 8.93 93 0.05 47 025 7
75 500 0.66 176 534 82 0.06 55 0.20 —128
1000 0.69 158 2.78 65 011 65 0.16 - 154
1500 070 140 1.93 51 0.16 64 022 ~162
300 064 ~169 891 93 0.05 8 025 —117
100 | 500 0.66 176 533 82 06 56 019 -129
1000 067 158 278 64 o 65 0.16 —154
1500 070 140 1.93 51 0.16 64 0.21 160
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* FIGURE 17 — MRF581 CONSTANT GAIN CONTOURS NOISE FIGURE CONTOURS

-i50 Veg = 10V,

Ic = 50 mA

I'MS [GAMAX| Rn | NF | NF
f(MHz)| TI'MS ML | NFOPT | (dB) (Q2) | OPT|(50 ©2)

500 | 0.91/176° | 0.78/77° | 0.39/159° 18 105 [ 20| 25

Circuit Per Figure 19
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MRF580A, MRF581A, MRFC581A

FIGURE 18 — FUNCTIONAL CIRCUIT SCHEMATIC

Vce

RF Output

Bias
Tee

RF Input

Slug Tuner
Slug Tuner

MRF580,A/581,A TEST CIRCUIT
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MRF580A, MRF581A, MRFC581A

FIGURE 19 — MRF580,A/581,A TEST FIXTURE SCHEMATIC

500 MHz

TL1

DuUT

RFC1
ves Vcc > YN TT
CST
= =C6
TL4
e
! 3.68 cm% c9 TCA

RF
Input >—dy

Y1

RF
—< Output
Y2

ci,Cc2 —
C3,C4 —
C5,C6 —
C7,C8 —
c9 —

c10 —_

c1

470 pF Chip (Ceramic)
0.018 uF Chip Capacitor

0.1 uF Mylar

1.0 uF, 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)

-3.12 cm-b;

cio

R1 — 27k, 172 W

RFC1 — 0.15 1H Molded Choke

TL1, TL2 — Z, = 26 £, 0.0625 TFG as shown in
Photomaster

TL3, TL4 — N4 Microstrip, Zg = 100 2

Y1, Y2 — N-Type Connection (Female)

Y3, Y4 — BNC-Type Connector (Female)

Board Material — 0.0625" Thick Glass Teflon ¢, = 2.5

FIGURE 20 — PC BOARD PHOTOMASTER

MRFESS)

NOTE: The Printed Circuit Board shown is 75% of the original.
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MRF580A, MRF581A, MRFC581A

MRFC581,A CHIP TOPOGRAPHY

Nominal Chip Size: 0.017” X 0.027" X 0.005"
Front Metallization: Gold

Back Metallization: Gold

Emitter/Base Bond Pad: 0.003" X 0.004"
#Emitter Fingers: 56

#Base Fingers: 57

Emitter Diffusion: lon-Implanted Arsenic
Fabrication: Fully lon implanted

Ballasting: NiCr Resistor

Passivation: Silicon Nitride

3-LEAD PLASTIC MACRO-T 4-LEAD PLASTIC MACRO-X
I STYLE 2:
STYLE 2: PIN 1. COLLECTOR
PIN 1. COLLECTOR 2 EMITTER
1 oo b 2. EMITTER L 3. BASE
3. BASE 4 EMITTER
A ! 2 —1—4, —L‘,
3 —f _1
I K MILLIMETERS| _INCHES X MILLIMETERS] _INC

.90 .5 .075 | 0.100

F© D | 0.94 [ 0.99 | 0.033 | 0.039 ‘ o
| 1 20 | 0.30 | 0.008 | 0.012 |- = ——:LJ;‘ TRNEAK
= - G | 0.76 | 1.14 [ 0.030 | 0.045 ; .
[—E—J— .24 | 813 | 0.285 | 0.320 I 4 .24 | 813
c - 'naie 1 naen | SEATING PLANE R

L [10.54 [ 11.43 [ 0.415 | 0.450

DIM{ MIN | MAX | MIN | MAX DIM| MIN | MAX | MIN
A .44 .2 175 | 0.205 Ll 444 .21 | 0.175
b - |

CASE 317A-01 CASE 317-01
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m SEMICONDUCTOR
E—
TECHNICAL DATA MRF586 -

MRF587

Designer’s Data St

The RF Line

NPN SILICON HIGH FREQUENCY TRANSISTORS

. designed for use in high-gain, low-noise, ultra-linear, tuned and

wideband amplifiers. Ideal for use in CATV, MATV, and instrumen- NF=3.0dB @ 0.5 GHz
tation applications.
® Low Noise Figure — HIGH FREQUENCY
NF = 3.0 dB (Typ) @ f = 500 MHz, Ic = 90 mA TRANSISTORS
® High Power Gain — NPN SILICON
Gy(max) = 16.5dB (Typ) @ f = 500 MHz
@ lon Implanted
® All Gold Metal System
® High fT-4.5 GHz MRF586
5.5 GHz MRF587
® Low Intermodulation Distortion:
TB3=-70dB
DIN =125 dB uV
MRF586 MRF587
MAXIMUM RATINGS Case 79-02 Case 244A-01
Ratings Symbol Values Unit
Collector-Emitter Voltage VCEO 17 17 Vdc
Collector-Base Voltage VcBo 34 34 Vdc
Emitter-Base Voltage VEBO 25 25 Vdc
Collector Current — Continuous Ic 200 200 mAdc
Total Device Dissipation @ T¢ = 50°C Pp 25 5.0 Watts
Derate above Tc = 50°C 17 33 mwW/°C
Storage Temperature Range Tstg -65 to +200 -65to +150 °C
Junction Temperature Ty 200 200 °C
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MRF586, MRF587

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

Characteristic Symbol Min Typ Max Unit

OFF CHARACTERISTICS

Collector-Emitter Breakdown Voltage V(BR)CEO 17 - —_ Vdc
(Ic = 5.0 mAdc, Ig = 0)

Collector-Base Breakdown Voltage V(BRICBO 34 — — Vdc
(Ic = 1.0 mAdc, Ig =0)

Emitter-Base Breakdown Voltage V(BR)EBO 25 — — Vdc
(Ic = 0. Ig = 0.1 mAdc)

Collector Cutoff Current IcBO — — 50 uAdc

| (Vc=10Vdc. Ig=0)
ON CHARACTERISTICS

DC Current Gain (1) hee 50 — 200 —
(Ic = 50 mAdc, Vg = 5.0 Vdc)

DYNAMIC CHARACTERISTICS

Current-Gain — Bandwidth Product (2) MRF586 fr — 45 — GHz
(Ic = 90 mAdc, VcE = 15 Vdc, f = 0.5 GHz) MRF587 — 5.5 —
Collector-Base Capacitance Ccb — 1.7 22 pF

(Vcg = 10Vdc, Ig= 0, f= 1.0 MH2)
FUNCTIONAL TESTS

Narrow Band — Figure 23 dB
(Ic=90mA, Ve = 15 V. f = 0.6 GHz)
Noise Figure NF — 30 4.0
Power Gain at Optimum Noise Figure MRF586 GNF 90 1.0 —
MRF587 10 13.0 —
Broad Band — Figures 24 and 25 dB
(lc=90mA, Vcc =15V, f=03 GH2)
Noise Figure MRF586 NF — 55 -
MRF587 — 6.3 —
Power Gain at Optimum Noise Figure MRF586 GNF — 10.0 —
MRF587 — 11.0 —
Triple Beat Distortion TB3 dB
(Ic =50 mA, Ve = 15V, PRef = 50 dBmV) MRF586 - -65 -
(Ic =90 mA, Ve = 16 V. PRef = 50 dBmV) MRF587 — -70 -
DIN 45004 DIN dBuV
(Ic=90mA, Vcc=15V) MRF586 — 120 —
(Ic=90 mA, Vcc = 15 V) MRF587 — 125 —
Maximum Available Power Gain (3) GUmax dB
(lc =90 mA, Vcg = 15 Vdc, f = 0.5 GHz) MRF586 - 145 —
: MRF587 — 16.5 —
NOTES:

1. 300 us pulse on Tektronix 576 or equivalent.
2. Characterized on HP8542 Automatic Network Analyzer
15112

3 Gumax = (115,721 J1s002)
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MRF586, MRF587

FIGURE 1 — TYPICAL NOISE FIGURE

AND ASSOCIATED GAIN versus FREQUENCY FIGURE 2 — NOISE FIGURE versus COLLECTOR CURRENT
. ] . 1 7
90 +—t 27 t Vi
au\ ~ VCE=15V - 60 VCE=15V //
. MFR587 Ic = 90 mA = f = 300 MHz v
g 10 ~—ONF N ¥ & v/
= I~ 2 =
& 60 P 18 = ¥ 40
3 MRF586 ™S g 3
T 50 P 15 ;: = MRF587
g 40 o - s 2 /4
g < 122 230 = MRF586
% 30 PTG ~]
20 MRF586 ™~ T —1.~
NF- mRrsg? 60 3
10 | i 30
0 0 10
01 02 03 05 07 0910 0 50 100 150 200
f. FREQUENCY (GH2) IC. COLLECTOR CURRENT (mA)
FIGURE 4 — GAIN-BANDWIDTH PRODUCT versus
FIGURE 3 — Gymax versus COLLECTOR CURRENT COLLECTOR CURRENT
z 20 6.0 y
g MRF587 MRF587
= [~ f = 500 MHz = ~Vee=15V
3 gl_vee=15y 3 50 =1 N~
g 1 — 5 MRF586 T~
g > MRF586 3 [ Vvee=15v
S, /= 300 Mz £ 0 ]
S Vge=1 =
2 CE=15V E I/ . \\
ES = MRF586
S 80 S 30— vge=80V
=] <
H L]
:
S a0 S 20 f = 1000 MHz
] IS
1
=
0 10
0 50 100 150 200 0 50 100 150 200
Ic. COLLECTOR CURRENT (mA) Ic. COLLECTOR CURRENT (mA) *
MRF586 TYPICAL PERFORMANCE
FIGURE 5 — BROADBAND NOISE FIGURE FIGURE 6 — JUNCTION CAPACITANCE versus VOLTAGE
MRF586 MRF586
6.0 10
50 — | 70
g '// = 50
& 40 — Vee =15V o Cab
§ - = 300 MHz g \-\\
s 5 30 ]
1= < s
S 30 t a [
uz; Circuit per 3 20 T Ceb
= Figure 24 ’ \N—.__
20
10 10
20 3 40 5 60 70 80 90 100 1.0 20 30 50 70 10
Ic. COLLECTOR CURRENT (mA) VB COLLECTOR BASE VOLTAGE (V)
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MRF586 TYPICAL PERFORMANCE (continued)

FIGURE 7 — 1.0 dB COMPRESSION POINT versus

COLLECTOR CURRENT
MRF586
-
80 1 31
} 29
- Vg =15V I e
z 1= 200 MHz o £ €
é % € €
g i £ 5
g n — 3 2 g
E] A g &
> 21 o~ =
— / S S
Z 68— 195 B
3 / Circuit per 7 S 9
< Figure 24 5 é
= 64 15
13
60 n
20 30 40 50 60 70 80 90 100
Ic. COLLECTOR CURRENT (mA)
FIGURE 9 — SECOND ORDER DISTORTION versus
COLLECTOR CURRENT
MRF586
-44
Y -
vee=15V
-48 PRof = 50 dBmY
) @
= =
z 5 \ =]
g N\ g
2 L~ 2
S -56 CHR ,/ a8
= z
60— Circuit per \\
- Figure 24 N CH13
[= Test per Figure 26 CH2 —
_64 1 |
20 30 40 50 60 70 80 90 100
Ic. COLLECTOR CURRENT (mA)
FIGURE 11 — 35-CHANNEL X-MODULATION DISTORTION
versus COLLECTOR CURRENT
MRF586
-10
- -
vee=15V —
_ PRef = 50 dBmV 3
2 g
= w
% w \\\ g
S S~ CcH13 g
£ a0 Circuit per 'é
5 Figurle 24 é
H I ]
-50 Test per Figure 28 >
|
-60 I
40 50 60 70 80 90 100 10 120

Ic. COLLECTOR CURRENT (mA)

FIGURE 8 — THIRD ORDER INTERCEPT POINT

MRF586
60
;] 7
7 T
0 L
,/
7]
40
| +1d8 7 / Circuit per
# !
Comp. Pt P / Figure 24
Neee=d==A=
/ / f1 = 205 MHz
f2 = 211 MHz
20 vee =15V
Ic = 90 mA
0 / |
0 10 20 30 40 50 60 70 80
Pin. INPUT POWER (dBm)
FIGURE 10 — TRIPLE BEAT DISTORTION versus
COLLECTOR CURRENT
MRF586
-52
LT 1 ]
T T T
6 vee=15V
-5 PRef = 50 dBmV @ 200 MHz
'
-60 \ l
Circuit per
N Figure 24
_64 \\ i
Test per Figure 27
-68
\\
72 . ———
30 40 50 60 70 80

Ic. COLLECTOR CURRENT (mAj

FIGURE 12 — DIN45004B versus COLLECTOR CURRENT

MRF586

140 T

vee=15V
130
120

1

Circuit per

1o Figure 24
1
100 Test per Figure 29 —
0 | |
20 30 40 50 60 70 80 80 100

Ic. COLLECTOR CURRENT (mA)
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MRF586, MRF587

FIGURE 13 — MRF586 COMMON-EMITTER S-PARAMETERS

INPUT/OUTPUT REFLECTION FORWARD /REVERSE TRANSMISSION
COEFFICIENT versus FREQUENCY (GHz) COEFFICIENTS versus FREQUENCY (GHz)
+is0 VCE=15V  Ic=90mA 900

) ' \
(7

N isoo '
. e L L TR A il 0
T o
0 ““:’0,04. ;:,0"",
-j10 -i2s0 ‘ ‘Q’i "
-150° \ -30°
-i50 -90°
Vce Ic f S11 S21 S12 S22
(voits) | (mA) | (MHz) [Tigy i 7o 1S29) Zo S92l ‘o 1S22] ‘6 K}

50 100 | 042 22 1345 109 005 54 045 74
s | 300 | o039 175 510 84 009 58 030 -105
500 | 041 162 3n 7 016 60 032 -125
1000 | 042 131 168 47 028 56 038 -138
100 | o039 31 14.35 106 005 56 041 84
e | 30 | o037 180 5.27 83 011 62 028 -130
500 | 039 158 322 72 017 62 032 134
1000 | 039 127 175 49 029 55 036 144

100 | 039 134 14.45 106 005 56 042 87 |.
o | 300 | o038 176 527 82 011 60 033 132
500 | 039 155 319 70 016 59 037 -136
1000 | 036 120 170 43 028 49 045 -143
10 100 | 041 T2 1440 kK 005 55 048 63
0 | 300 | o3 -170 551 85 010 60 028 -100
500 | 037 164 335 72 015 61 032 -109
1000 | 038 132 179 47 026 58 040 -125
100 | 037 119 1535 109 005 58 043 70
e | 30 | o33 174 5.76 84 010 62 026 -103
500 | 035 160 350 73 016 62 031 17
1000 | 036 128 188 49 027 57 037 130
100 | 036 123 1568 107 005 57 0.44 77
o | 30 | 033 180 578 83 010 61 032 7
500 | 034 154 344 70 015 59 039 122
1000 | 031 118 184 23 025 51 049 133
15 100 | 042 -107 14.72 XK 005 55 049 58
w | 30 | o33 -167 564 85 009 60 028 -92
500 | 035 166 348 73 014 61 032 -102
1000 | 037 133 182 47 025 59 040 119
100 | 037 12 15.80 109 005 57 045 64
e | 300 | 03 - 5.90 85 010 63 026 -100
500 | 033 162 360 73 015 63 030 -108
1000 | 035 130 192 49 027 58 038 124
100 | 037 1a 16.04 109 005 56 045 67
o | 30 | o3 -173 596 84 0.10 61 030 -108
500 | 032 155 356 70 015 61 035 14
1000 | 033 120 184 45 025 55 0.44 127

MOTOROLA RF DEVICE DATA
3-653



MRF586, MRF587

MRF587 TYPICAL PERFORMANCE

FIGURE 14 — BROADBAND NOISE FIGURE FIGURE 15 — JUNCTION CAPACITANCE versus VOLTAGE
MRF587 MRF587
10 10
e
60 '/ 70
g - 50
2 50 // VeC =15V s
3 P f = 300 MHz g I e
7] - E’ 30 T ————
S 40 A —— il
uz_» Circuit per 3 20 — Ceb
= Figure 25 —
30 Tt
20 1.0
40 50 60 70 80 90 100 10 120 1.0 20 30 50 70 10
1. COLLECTOR CURRENT (mA) Vg COLLECTOR BASE VOLTAGE (V)
FIGURE 16 — 1.0 dB COMPRESSION POINT versus
COLLECTOR CURRENT FIGURE 17 — THIRD ORDER INTERCEPT POINT
MRF587 MRF587
80 31 60
V
29 é ~ 1
= 3rd Order
E % 27 g =3 50 4 Intercept
g A x5 2 8 "
8 ~ £ £ ¢/
s 232 2 4 ; ~
g e Ve =15V 27 g g | +10d8 7 [ Circuit per
5 f = 200 MHz 2 2 comp.Pt. A / Figure 25
£ 68 195 5 0= /
=2 T o (=
e ‘F::;fl':: ';'5' 7oz 3 11 = 205 MHz
2 " < £ o /] f2= 211 MHz
/ vec=15V
13 / Ic = 90 mA
60 " 10 l
40 50 60 70 80 90 100 10 120 0 10 20 30 40 50 60 70 80
ic. COLLECTOGR CURRENT (mA) Pin, INPUT POWER (dBm)
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MRF587 TYPICAL PERFORMANCE (continued)

FIGURE 18 — SECOND ORDER DISTORTION versus FIGURE 19 — TRIPLE BEAT DISTORTION versus
COLLECTOR CURRENT COLLECTOR CURRENT .
MRF587 MRF587
-48 T . -60
V=15V ! ! I I
PRef = 50 dBmV T T
-52 il -64 vec =15
1 / PRef = 50 dBmV @ 200 MHz
& Circuit per = 1
2 Figure 25 CHA g —
= \ igure = 68 — Circuit per
S -56 Test per Figure 26 CHI3 S~ Figure 25
g y £
& N\ & ~
S -60 & -n -
N | —
-64 \\ -16 Test per Figure 27
I cH2 | |
-80 l [
40 50 60 70 80 90 100 mno 120 70 80 90 100 110 120
Ic. COLLECTOR CURRENT (mA) Ic. COLLECTOR CURRENT (mA)
FIGURE 20 — 35-CHANNEL X-MODULATION DISTORTION
versus COLLECTOR CURRENT FIGURE 21 — DIN 450048 versus COLLECTOR CURRENT
MRF587 MRF587
-10 \ I ] 140 |
N T T | 3
-20 N vee=15v = 130 vee =15V
g L PRef = 50 dBmV ét
S -3 < 2120
S CHI3 8 ]
g Circuit per B é 10 Circuit per
I -40 Figure 25 — 5 / Figure 25
o i © |
2 3 v
-50 Test per Figure 28 = 100 Test per Figure 29
| |
0 [ ] % [
40 50 60 70 80 90 100 110 120 40 50 60 70 80 90 100 1o 120
Ic. COLLECTOR CURRENT (mA) Ic. COLLECTOR CURRENT (mA)
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FIGURE 22 — MRF587 COMMON-EMITTER S-PARAMETERS

INPUT/OUTPUT REFLECTION FORWARD /REVERSE TRANSMISSION
COEFFICIENT versus FREQUENCY (GHz) COEFFICIENTS versus FREQUENCY (GHz)
+i%0 VCE=15V 1c=90mA 90°

+i10 +i250
+i500
0
-500
-i10 . -j250
_150
VcE Ic Freq S11 $21 S12 S22
(Volts) | (mA) | (MHz) [ TsqI /6 1S29! 73 1S12! Lo S22 ¢
50 100 056 131 1645 113 004 45 049 -9
200 058 -159 942 98 006 a9 038 -116
3 400 060 -178 500 86 008 55 035 -132
600 064 170 361 76 on 56 038 -138
800 067 162 292 67 014 56 041 -144
1000 070 155 255 58 017 54 044 152
100 053 141 17.89 110 004 50 047 -102
200 056 164 1005 97 005 55 039 -126
60 400 059 178 531 85 009 60 038 141
600 063 169 382 76 012 59 040 -146
800 066 161 309 67 015 57 044 153
1000 069 155 267 58 018 55 047 -160
100 052 -145 1826 109 004 52 047 -106
200 056 -166 1020 96 005 57 039 -130
% 400 059 177 538 85 009 62 039 -144
600 063 168 386 76 012 60 041 -149
800 066 161 312 67 015 58 045 -155
1000 069 155 270 58 019 55 048 -162
10 100 053 -122 18.36 115 004 a8 050 -75
200 053 -153 10.63 100 005 51 036 -96
2 400 055 175 571 87 008 57 033 -112
600 059 173 416 78 010 58 035 -119
800 062 165 337 68 013 57 039 -127
1000 065 158 295 59 015 55 042 -136
100 049 -132 2019 112 003 51 046 -85
200 051 -158 1154 99 005 57 035 107
60 400 053 -178 612 87 008 61 033 -123
600 058 171 443 78 011 60 036 -129
800 060 164 358 68 014 59 040 -136
1000 063 157 312 60 0.16 57 044 -144
100 048 -135 20.82 1 003 53 045 -88
200 050 -160 11.77 98 0.05 59 034 -1
%0 400 053 -179 6.22 86 008 63 033 -126
600 057 171 450 78 o1 62 036 -131
800 060 164 364 68 014 59 041 -139
1000 063 157 318 60 017 57 044 -147
15 100 049 -112 20.34 118 004 54 051 -52
200 052 -145 11.51 101 0.05 56 036 -77
30 400 048 -164 612 87 0.09 63 032 -74
600 052 -174 419 75 012 62 032 -90
800 053 177 329 68 016 61 038 -90
1000 053 168 276 61 020 56 047 -90
100 045 -122 2214 115 0.03 56 045 -60
200 049 -150 12.24 99 005 60 033 -86
60 400 045 -166 645 86 0.09 65 030 -83
600 050 -175 442 75 0.13 63 032 -99
800 051 177 347 68 016 61 038 -98
1000 | 051 168 291 62 020 55 046 -96
100 044 -127 2276 114 003 58 043 -62
200 048 -152 12.44 98 0.05 62 032 -89
%0 400 044 -167 6.55 85 009 66 029 -85
600 050 -176 447 75 013 64 032 -102
800 051 176 351 69 017 61 038 -100
1000 051 168 2.95 62 0.20 55 046 -98
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FIGURE 23 — MRF586/587 NARROW BAND TEST FIXTURE SCHEMATIC
500 MHz

R1 RFC1

* AAA— Ve Vcc
I I + Y3 Ya +
T°T" °T°

TL3 L4

T
T A= ‘%

<
j:c3 | 368cm Icg

TL DUT TL2
RF RF
>—e , <
Input > "al—‘ 1 I_-0 Output
c c2 At
f———— !
_é 312cm |
c10
C1.C2  — 470pF Chip (Ceramic) R1 — 27k 1% W
C3.C4 — 0.018 uF Chip Capacitor RFC1 — 0.15 uH Molded Choke
C5,C6 — 0.1 uF Mylar TLY, TL2 — 25 = 26 (), 0.0625 TFG as shown in
C7.C8 — 1.0 uF, 25 Vdc Electrolytic Photomaster
Cc9 — 91 pF Mini-Unelco (C9 Taped 3.68 cm from TL3. TL4 — A/4 Microstrip, Zo = 100 Q
Collector Connection on TL4 as shown) Y1. Y2 — N-Type Connection (Female) 3
ci10 — 35-45 pF Johanson Cerami Capacitor, JMC Y3. Y4 — BNC-Type Connector (Female)
5801 or Equivalent (C10 Taped 3.12 cm from Board Material — 0.0625" Thick Glass Teflon ¢ = 2.5
Base Connection on TL1)
FIGURE 24 — MRF586 BROADBAND TEST CIRCUIT SCHEMATIC
O Ves O Vce -
C1 c4
Vec=15V —— ——
Pg=10dB — =
f=10-375 MHz
Z,=750
RF RF
Input L1 Output
C1.,C4 — 0.01 uF Feedthru L1 — 1 Turn %" 1.D. #20 AWG
C2,C5 — 0.001 uF R1—130%W
c3 — 05-10pF T1(1) — 12 Turns Tapped at 4 Turns #30 AWG
c6 — 12pF T2(1) — 10 Turns Tapped at 2 Turns #30 AWG

(1) Ferronics 12-340-k Core
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FIGURE 25 — MRF587 BROADBAND TEST CIRCUIT SCHEMATIC

FIGURE 26 — SECOND ORDER DISTORTION TEST

Vec=15V
Pg=11dB

f = 5-375 MHz
2,=750

RF
Output

Q Vs ? Vee
ca C5
>
R2
T2
? ¥4
[AN
cé
DUT
m
0.5-10pF R1 c8
0.001 uF
0.01 uF
0.01 uF Feedthru —_ =
12 pF

FIGURE 27

R1 — 12 0 1.0 W (2-24 () on each emitter port)
R2 — 18k %W

R3—22k% W

L1 — 1 Turn 0.012 dia #22 AWG

T11) — 5 Turns Tapped at 2 Turns, #30 AWG
T2(1) — 8 Turns Tapped at 3 Turns, #30 AWG

(1) Ferroxcube 135 CTO50
3D3 Material

— TRIPLE BEAT DISTORTION TEST

PRef ——j——

PRef — —

Distortion

o —fz--ﬁ 1 u

fa _11_+ fz_A—

R |

Distortion

DIN 45004B INTERMODULATION TEST

PRef —— —— —

FIGURE 28 — CROSSMODULATION DISTORTION TEST FIGURE 29 —
Distortion Unmodulated Veef —
4~ Carrier
100%
Modulation
15 kHz 199 MHz

-60dB

211 MHz 217 MHz
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OUTLINE DIMENSIONS '

f— A ——f

R ]

[ - —7

R AT
i

tE &r‘LK

SEATING
PLANE —i—D

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

3. COLLECTOR

MILLIMETERS INCHES
DIM| MIN [MAX | MIN | MAX
A MILLIMETERS‘ INCHES
B DIM| MIN | MAX | MIN MAX
C Al 7.06] 7.26] ¢ .
D 620 6.50
| C]15.24] 16.51
66 [ 0.86
40] 165
H 82] -
.10 0.15
1.17 -
M | 450NOM
M - 21
.74 .35
i) 40 1.78]
R .92 .68
All JEDEC dimensions and notes apply.
CASE 79-02 CASE 244A-01
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