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MRF586
MRF587 .

The RF Line

tation applications.
¢ Low Noise Figure —

NPN SILICON HIGH FREQUENCY TRANSISTORS

... designed for use in hugh-gain, low-noise, ultra-hnear, tuned and
wideband amplifiers Ideal for use in CATV, MATV, and instrumen-

NF =3.0dB @ 0.5 GHz

HIGH FREQUENCY

NF = 3.0 dB (Typ) @ f = 500 MHz, ic = 930 mA TRANSISTORS
# High Power Gain — NPN SILICON
GyU(max) = 16.5 dB (Typ) @ f = 500 MHz
@ jon Implanted
® All Gold Metal System
® High fT - 4.5 GHz MRF586
6.5 GHz MRF587
® Low Intermodulation Distortion:
TB3 = -70dB
DIN = 1256 dB pV
# Nichrome Emitter Ballast Resistors.
MRF586 MRFS87
Case 79-04 Case 244A-01
MAXIMUM RATINGS Style 1 Style 1
Ratings Symbol Values Unit
Colilector-Emitter Voltage Veeo 17 17 Vde
Colfector-Base Voltage Veceo 34 34 Vde
Emutter-Base Voltage VEBO 25 285 Vdc
Collector Current — Continuous Ic 200 200 mAde
Total Device Dissipation @ T¢ = 50°C PD 25 5.0 Watts
Derate above T = 50°C 17 33 mW/°C
Storage Temperature Range Ts_tg -65 to +200 -65 10 +150 °C
Junction Temperature Ty 200 200 °C
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MRF586, MRF587
MOTOROLA SC (XSTRS/R F) HeE D EE b3b7254 0094795 3 HNOTE

ELECTRICAL CHARACTERISTICS (T¢ = 25°C unless otherwise noted)
[ Charactaristic [ symbot Min T | M [ ume |
OFF CHARACTERISTICS
Colt -Emitter Br ¥ Voltag VIBRICEQ 17 - — Viic
{ic = 6 0 mAdc, Ig = O}
Collector-Base Breakdown Voltage V{BRICBO 34 - — Vdc
{ic = 1 0 mAdc, Ig =0)
Ermtter-Base Breakdown Voltage V(BRIEBO 25 — — Ve
(Ilc = 0. Ig = 0 1 mAdc)
Collector Cutoft Current Icao - - 50 uAde
(Vgg = 10 Vde, Ig = O
ON CHARACTERISTICS
DC Current Gain (1) hEE 50 — 200 -
fig = 50 mAdc, Veg = 5 0 vide)
DYNAMIC CHARACTERISTICS
Current-Gain — Bandwidth Product (2) MRF586 fr — 45 — GHz
{Ic=90mAdc Vg =15Vdc, =05 GHz) MRF587 — §5 —
Collector-Base Capacitance Ceb - 17 22 pF
(Veg = 10Vde, Ig = 0, f = 1 0 MHz}
FUNCTIONAL TESTS
Narrow Band ~— Figure 23 a8
ic=90mA, Vo =15V, = 05 GHz)
Noise Figure NF — 30 40
Power Gain at Optimum Noise Figure MRF586 GNE 90 110 —_
MRFS87 110 130 —
Broad Band — Figures 24 and 25 a8
(lc=90mA, Vcc =15V, f=03 GHz)
Noise Figure MRF586 NF — 55 -—_
MRF587 - 63 —
Power Gawn at Optimum Noise Figure MRF586 GNF — 100 -
MRF587 - 10 —
Triple Beat Distortion Té3 dB
(Ic = BOmA, Vee = 15V, Pres = 50 dBmv) MRF586 — -65 —
(Ic = 90 mA, Ve = 15 V, PRef = 50 dBmV) MRF587 — -70 -
DIN 45004 DiIN dBuV
(ic = 90 mA, Vee = 15 V) MRF586 — 120 —
(Ic = 90 mA, Voo = 15 V) MRF587 - 125 —
Maximum Avarlable Power Gan (3) GyUmax a8
(ic = 90 MA, Veg = 15 Ve, £= 0 5 GHz) MRF586 - 145 —
MRF587 — 165 —
NOTES

1 300 ks pulse on Tektronix 576 or equivalent

2 Characterized on HP8542 Automate Network Analyzer
|521|z

3 Gumax= 7 BRI E)

e e
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MRF586, MRF587

FIGURE 1 — TYPICAL NOISE FIGURE T-33-05
AND ASSOCIATED GAIN versus FREQUENCY FIGURE 2 — NOISE FIGURE versus COLLECTOR CURRENT
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MRF586 TYPICAL PERFORMANCE
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MRF586, MRF587
MOTOROLA SC (XSTRS/R F)

YoE D EE bL3L7254 0094797 7 EENOTH

MRF586 TYPICAL PERFORMANCE (continued) T—33—05
FIGURE 7 — 1.0 d8 COMPRESSION POINT versus
COLLECTOR CURRENT FIGURE B — THIRD ORDER INTERCEPT POINT
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MRF586, MRF587
MOTOROLA SC (XSTRS/R F) Y4eE D BN b3b7254 0094798 9 EMNOTH

FIGURE 13 — MRF586 COMMON-EMITTER S-PARAMETERS T-33-05
INPUT/OUTPUT REFLECTION FORWARD/REVERSE TRANSMISSION _
COEFFICIENT versus FREQUENCY {GHz} COEFFICIENTS versus FREQUENCY (GHz)*
%0 Vee=15V  Ig=90mA 90°

-0

.,50

VCE e ¢ $11 S21 S12 S22
(Volts) | (mA} | (MHZ) | 544 L0 1824} L 1842/ P23 S22l Lo
50 100 042 -122 1345 109 00s 54 045 -74
2 300 039 -176 510 84 008 58 030 -105
500 04t 162 3N 7 016 60 032 -125
1000 042 131 168 47 028 56 038 -138
100 039 -131 1435 106 005 56 041 -84
60 300 037 180 527 a3 o 62 028 -130
500 039 158 322 72 017 62 032 -134
1000 | 039 127 175 a9 029 66 036 -144
100 039 -134 14 45 108 005 56 042 -87
%0 300 038 176 527 82 o011 80 033 -132
500 039 155 319 70 016 59 037 -136
1000 036 120 170 a3 028 43 045 -143
10 100 041 -112 1440 11 005 65 048 -63
2 300 038 -170 551 85 010 &0 028 -100
500 037 164 338 iz 015 &1 032 -109
1000 | 038 132 179 47 026 58 040 -126
100 037 119 1535 109 005 58 043 -70
60 300 033 -174 576 84 o010 62 026 -103
500 035 160 350 73 016 62 o3 117
1000 | 036 128 188 49 027 57 037 -130
100 036 -123 1568 107 0085 57 044 -77
a0 300 033 180 578 83 010 61 032 -117
500 034 154 344 70 018 59 039 -122
1000 | 031 ns 184 43 028 51 049 -133
15 100 042 -107 1472 11 005 55 049 -58
320 300 033 -167 564 85 009 60 028 -92
500 035 168 348 73 014 61 032 -102
1000 | 037 133 182 a7 025 59 040 -119
100 037 -112 15 80 109 008 57 045 -64
0 300 031 - 590 86 010 63 026 -100
500 033 1862 380 k] 015 63 030 -108
1000 | 035 130 192 LX) 027 58 038 -124
100 037 “114 1604 109 006 56 045 -67
% 300 031 -173 596 84 010 81 030 -108
500 032 166 356 70 015 81 038 -114
1000 033 120 184 45 025 65 044 -127
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MRF586, MRF587
MOTOROLA SC (XSTRS/R F) Y4eE D WM b3b7254 EIIJ_"I'-&?‘I‘! 0O EEMOTH

s
MRF587 TYPICAL PERFORMANCE
FIGURE 14 — BROADBAND NOISE FIGURE FIGURE 15 — JUNCTION CAPACITANCE versus VOLTAGE
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MRF586, MRF587
MOTOROLA SC (XSTRS/R F) YUE D NN b3L7254 0094400 3 MEMOThL

MRF587 TYPICAL PERFORMANCE (continued)
»
FIGURE 18 — SECOND ORDER DISTORTION versus FIGURE 19 — TRIPLE BEAT DISTORTION versus
COWECTOR CURRENT COLLECTOR CURRENT
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MRF586, MRF587
MOTOROLA SC (XSTRS/R F) Y4E D N b3L7254 00944801 5 EEMOTh

FIGURE 22 — MRF587 COMMON-EMITTER S-PARAMETERS

INPUT/OUTPUT REFLECTION FORWARD/REVERSE TRANSMISSION T—33_05
COEFFICIENT versus FREQUENCY (GHz) COEFFICIENTS versus FREQUENCY (GHz)
+i50 VCE=15V IC=950mA 90°

.‘50
VeE e Freq S11 Sn
(Volts) | (mA) | (MH2) | g 4 b 1824}
50 100 058 -131 1645
200 058 -159 942
30 400 060 -178 500
600 064 170 361
800 067 162 292
1000 070 155 255
100 053 141 1789
200 056 -164 1006
60 400 059 178 531
600 063 169 382
800 066 161 309
1000 069 155 267
100 052 -145 1826
200 056 -166 1020
20 400 059 177 538
600 063 168 386
800 066 161 312
1000 | 069 155 270 58 019 55 0ag -162
10 100 053 -122 1836 15 004 48 050 -75
200 053 -153 1063 100 005 51 038 -96
10 400 055 175 571 87 008 57 033 -112
600 059 173 418 78 010 58 035 -118
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
200 061 -158 1154 99 005 57 035 -107
50 400 053 -178 612 87 008 61 033 -123
800 058 m 443 78 o1 60 036 -129
800 080 164 358 68 014 59 040 -136
1000 | 063 157 312 60 018 57 044 -144
100 048 -135 2082 m 003 53 045 -88
200 050 -160 177 98 005 59 034 -1
% 400 053 -179 622 86 oo8 63 033 -126
600 057 171 450 78 o011 62 036 Rl
800 060 164 364 68 014 59 041 -139
1000 | 063 157 318 60 017 57 044 -147
15 100 048 -112 2034 18 o004 54 051 -52
200 052 -145 11 61 101 005 56 036 -77
20 400 048 -164 612 a7 009 63 032 -74
600 052 -174 419 75 012 62 032 -90
800 053 177 329 68 018 61 033 -90
1000 053 168 276 61 020 56 047 -90
100 045 -122 2214 115 003 56 045 -60
200 049 -150 1224 99 005 60 033 -86
6 400 045 -186 645 86 009 65 030 -83
600 050 -175 442 75 013 63 032 -99
800 051 177 347 68 016 61 038 -98
1000 | 051 168 291 62 020 55 046 -96
100 044 -127 2278 114 003 58 043 -62
200 048 -152 1244 98 005 62 032 -89
% 400 044 -167 665 85 009 66 029 -85
600 050 -176 447 75 013 64 032 -102
800 051 176 351 69 017 61 038 -100
1000 | 051 168 295 62 020 55 046 -98
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MRF586, MRF587
MOTOROLA SC (XSTRS/R F) 4bE D EE 367254 0094802 7 EEMOThH

FIGURE 23 — MRF586/587 NARROW BAND TEST FIXTURE SCHEMATIC
500 MHz

RY AFct T-33-05

vea Vcc
. Y3 Y4 +
T*T"
c3
1

|||—)3
|||-§

T3 T4

= (5=
T

Y1 c

RF : RF
Input 09 i—‘) ) s }—0 Output
c2 Y2
312cm |
C10
C1,C2  — 470pF Chip (Ceramic) - R1 — 27k 1MW
€3,C4 — 0018 xF Chip Capacitor RFC1 — 0 15 uH Molded Choke
C5,C6 — 01 uF Mylar TLY. TL2 — 25 = 26 2. 0 0625 TFG as shown in
C7.C8 — 10 uF. 25 Vdc Electrolytic Photomaster
c9 — 91 pF Mimi-Unetco (C9 Taped 3 68 cm from TL3, TL4 — A/4 Microstnp. Zo= 1000
Collector Connection on TL4 as shown) ¥1, Y2 — N-Type Connection (Female)
ci10 — 35-45 pF Johanson Cerami Capacitor, JMC Y3 Y4 — BNC-Type Connector {(Female)
5801 or Equivalent (C10 Taped 312 cm from Board Matenat — 0 0625” Thick Glass Teflon ¢, =25
Base Connection on TL1)
FIGURE 24 — MRF5868 BROADBAND TEST CIRCUIT SCHEMATIC
O Ves © Vee
C1 ca
Vec =15V p —
Pg = 1048 - -
f=10-375 MHz
2,=750
RF out T2 RF
Input R} T Qutput
L N
LAY -
c2 cs
— c3 Rl I (o] -
C1,C4 — 001 uF Feedthru L1 — 1 Turn %" 1D #20 AWG
C2,C5 — 000t uF R1—130%W
c3 — 05-10pF T1(1) — 12 Turns Tapped at 4 Turns #30 AWG
ce — 12pF T2(1) — 10 Turns Tapped at 2 Turns #30 AWG

{1) Ferromics 12-340-k Core

MOTOROLA RF DEVICE DATA
2-780



MRF586, MRF587
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FIGURE 28 — MRF587 BROADBAND TEST CIRCUIT SCHEMATIC T-33-05
Q Vas ? vee
| ca | cs ;
= = Vee=15v
Pg:11d8
< f+5-375 MHz
s R =750
4 RF
—L é T2 Output
c3 R3 l ’ — \L . .
I c6
- = c7

Input ]

R1— 12011 0 W {2-24 N1 on each emitter port)
R2—18kx %W

R3I—22k%W

L1 — 1 Turn 0012 dia #22 AWG

I cg8 T — 5 Turns Tapped at 2 Turns, #30 AWG

C1,C7 — 05-10pF

€2,C6 — 0001 uF 7211} — 8 Turns Tapped at 3 Turns, #30 AWG

c3 — 001 4F
- C4,.C5 — 001 uF Feedthru -_ - (1) Ferroxcube 135 CTOS0
cs — 12pF 3D3 Matenial
FIGURE 26 — SECOND ORDER DISTORTION TEST FIGURE 27 ~ TRIPLE BEAT DISTORTION TEST
L PRef — — —jmmmm - — ————
Orstortion

Distortion

f1 f211 13

Thz-t L‘ f2 fotz] 'N‘j'Lﬁ u ]

FIGURE 28 — CROSSMODULATION DISTORTION TEST FIGURE 29 — DIN 450048 INTERMODULATION TEST
Distartion Unmodulated VRef = == e e e 4
PRef — — —— — &~ Carner §0d8

100% T°17
Modulation
______ 199 MHz

f211 13

fi
183 MHz
=TT ~A205 MHz
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