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Designed for use in high—gain, low—noise, ultra—linear, tuned and wide-
band amplifiers. Ideal for use in CATV, MATV, and instrumentation
applications.

e Low noise figure —
NF = 3.0 dB (typ.) @ f = 500 MHz, Ic = 90 mA
e High power gain —
GU(max) = 16.5 dB (typ.) @ f = 500 MHz
lon implanted
All gold metal system
High fT— 5.5 GHz
Low intermodulation distortion:
TB3=-70dB
DIN =125 dB pV
e Nichrome emitter ballast resistors

MAXIMUM RATINGS

Product Image

CASE 244A-01, STYLE 1

Rating Symbol Value Unit
Collector-Emitter Voltage VeEo 17 Vde
Collector-Base Voltage Veso 34 Vde
Emitter—Base Voltage VeBo 25 Vdc
Collector Current — Continuous le 200 mAdc
Total Device Dissipation @ T¢ = 50°C Pp 50 Watts

Derate above Tp = 50°C 33 mW/°C
Storage Temperature Range Tatg — 65 ta +150 “C
Junction Temperature Ty 200 “C

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

| Characteristic | Symbol Min Typ Max Unit
OFF CHARACTERISTICS
Collector—Emitter Breakdown Voltage ViBR)CEC 17 — — Vdc
(le = 5.0 mAdc, Ig = 0)
Collector—Base Breakdown Voltage VisricBO 34 — — Vdc
(le = 1.0 mAde, [e=0)
Emitter—Base Breakdown Voltage ViBriEBD 25 — — Vdc
(Il =0, [g = 0.1 mAdc)
Collector Cutoff Current lego — — 50 pAde
[VCB =10 Vd{l: |E = OJ
ON CHARACTERISTICS
DC Current Gain (1) hee 50 — 200 —
(lo = 50 mAde, Vioe = 5.0 Vdc)

NOTE:
1. 300 ps pulse on Tektronix 576 or equivalent.

(continued)

ADVANCED: Data Sheets contain information regarding a product M/A-COM Technology Solutions
is considering for development. Performance is based on target specifications, simulated results,
and/or prototype measurements. Commitment to develop is not guaranteed.

PRELIMINARY: Data Sheets contain information regarding a product M/A-COM Technology
Solutions has under development. Performance is based on engineering tests. Specifications are
typical. Mechanical outline has been fixed. Engineering samples and/or test data may be available.
Commitment to produce in volume is not guaranteed.

* North America Tel: 800.366.2266 / Fax: 978.366.2266
* Europe Tel: 44.1908.574.200 / Fax: 44.1908.574.300
» Asia/Pacific Tel: 81.44.844.8296 / Fax: 81.44.844.8298
Visit www.macomtech.com for additional data sheets and product information.

M/A-COM Technology Solutions Inc. and its affiliates reserve the right to make
changes to the product(s) or information contained herein without notice.
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ELECTRICAL CHARACTERISTICS — continued (T = 25°C unless otherwise noted.)

| Characteristic Symbol Min | Typ | Max | Unit
DYNAMIC CHARACTERISTICS
Current-Gain — Bandwidth Product (2] fr — 55 — GHz

(Ic = 90 mAde, Vg = 15 Vde, f= 0.5 GHz)

Collector-Base Capacitance Cep — 1.7 2.2 pF
(Veg =10 Vde, Ig =0, f= 1.0 MHz)

FUNCTIONAL TESTS

Narrowband — Figure 15 dB
(le =90 mA, Vee = 15V, 1= 0.5 GHz)
Neise Figure NF — 3.0 4.0
Power Gain at Optimum Moise Figure GurF 11 13 —
Broadband — Figure 16 dB
(lo =90 mA, Vo = 15V, 1= 0.3 GHz)
MNoise Figure NF — 6.3 —
Power Gain at Optimum Moise Figure GNF — 1 —
Triple Beat Distortion TB4 — —70 — dB

(Ic =50 mA, Ve = 15 V, Pret = 50 dBmV)
(lc =90 mA, Vo = 15 V, Pres = 50 dBmV)

DIN 45004 DIN — 125 — dBuV
(lc =90 mA, Vo = 15 V)
{lc =90 mA, Voc = 15 V)

Maximum Available Power Gain (3) Glmax — 16.5 — dB
{lo =90 mA, Vee = 15Vdce, = 0.5 GHz)

NOTES:
2. Characterized on HP8542 Automatic Network Analyzer

152112
(1451112)(1-IS221%)

3. Gumax =

ADVANCED: Data Sheets contain information regarding a product M/A-COM Technology Solutions « North America Tel: 800.366.2266 / Fax: 978.366.2266
is considering for development. Performance is based on target specifications, simulated results, « Europe Tel: 44.1908.574.200 / Fax: 44.1908.574.300

and/or prototype measurements. Commitment to develop is not guaranteed. . : ) . .
PRELIMINARY: Data Sheets contain information regarding a product M/A-COM Technology Asia/Pacific Tel: 81.44.844.8296 / Fax: 81.44.844.8298

Solutions has under development. Performance is based on engineering tests. Specifications are Visit www.macomtech.com for additional data sheets and product information.
typical. Mechanical outline has been fixed. Engineering samples and/or test data may be available.

. ! ! M/A-COM Technology Solutions Inc. and its affiliates reserve the right to make
Commitment to produce in volume is not guaranteed.

changes to the product(s) or information contained herein without notice.



M

Technology Solutions

MRF587

The RF Line NPN Silicon High Frequency Transistor M/A-COM Products
Noise Figure 3.0 dB@ 500MHz Released - Rev. 07.07

10 30 ]
T ] | V4
9 VCE=15V __ETE _VCE=15V L~
3\__\ le=90mA | {4 = 5 =300 MHz pd
87 ™~ G 21 % g ~
% 6 P~ 135 % 4 =
L5 o~ 158 5
w =~ Z w _~
w0 ] = @ A
g > %z g° =
w3 — ~9 F =
= N.F. = = /
2 6 = 2
L]
1 3
0 0 1
0.1 0.2 0.3 0.5 0.7 0910 0 50 100 150 200
f, FREQUENCY (GHz) I, COLLECTOR CURRENT {maA)
Figure 1. Typical Noise Figure and Figure 2. Noise Figure versus Collector Current
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TYPICAL PERFORMANCE
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Figure 7. 1.0 dB Compression Point versus
Collector Current
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Figure 8. Third Order Intercept Point
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TYPICAL PERFORMANCE (continued)
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Figure 12. DIN 45004B versus Collector Current
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Vee=15V Ic =90 mA

50
Figure 13. Input/Qutput Reflection Figure 14. Forward/Reverse Transmission
Coefficient versus Frequency (GHz) Coefficients versus Frequency (GHz)
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Vee e f Sqq S21 S42 S22

(Volts) (mA) (MHz) 1S 441 £ 15241 L 1842l L 1522 £
50 30 100 0.56 =131 16.45 113 0.04 45 0.49 =91
200 0.58 -159 9.42 98 0.06 49 0.38 16

400 0.60 —178 5.00 86 0.08 b5 0.35 —-132

600 0.64 170 361 76 0n L6 0.38 -138

800 067 162 292 67 0.14 1) 041 —144

1000 0.70 155 2.55 58 017 b4 0.44 —152

60 100 053 —141 17.89 110 0.04 &0 047 -102

200 0.56 —-164 10.05 a7 0.05 1) 0.39 -126

400 0.59 178 53 85 0.09 60 0.38 —141

600 063 169 3az2 76 012 &9 0.40 —146

800 0.66 161 3.09 67 015 A7 0.44 -153

1000 0.69 155 267 58 0.18 b5 047 —160

90 100 0.52 —145 18.26 109 0.04 h2 047 —106

200 0.56 —166 10.20 a6 0.05 A7 0.39 -130

400 0.59 17 5.38 85 0.09 62 0.39 —144

600 0.63 168 3.86 76 0.12 60 0.41 —149

800 0.66 161 312 67 015 Lt) 0.45 —155

1000 069 155 270 58 0.19 1) 0.48 -162

10 30 100 0.53 122 18.36 115 0.04 48 0.50 -75
200 053 —-153 10.63 100 0.05 51 0.36 -96

400 0.55 175 571 87 0.08 A7 0.33 -12

600 0.59 173 4.16 78 0.10 LT 0.35 -19

800 062 165 337 68 013 A7 0.39 127

1000 0.65 158 295 59 015 1) 042 -136

60 100 0.49 —-132 2019 112 0.03 5 0.46 ]

200 0.51 —158 11.54 99 0.05 a7 0.35 -107

400 053 -178 6.12 87 0.08 61 0.33 -123

600 0.58 171 4.43 78 0.n 60 0.36 -129

800 0.60 164 3.58 68 0.14 89 0.40 -136

1000 063 157 312 60 0.16 A7 0.44 —144

90 100 048 -135 2082 111 0.03 R3 0.45 -88

200 0.50 —-160 .77 98 0.05 89 0.34 =111

400 053 -179 6.22 86 0.08 63 0.33 -126

600 057 171 450 78 0n 62 0.36 -131

800 0.60 164 3.64 68 0.14 89 0.41 -139

1000 063 157 318 60 017 A7 0.44 —147

(continued)

Table 1. Common-Emitter S—-Parameters

ADVANCED: Data Sheets contain information regarding a product M/A-COM Technology Solutions « North America Tel: 800.366.2266 / Fax: 978.366.2266
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and/or prototype measurements. Commitment to develop is not guaranteed. « Asia/Pacific Tel: 81.44.844.8296 / Fax: 81.44.844.8298

PRELIMINARY: Data Sheets contain information regarding a product M/A-COM Technology ) . . .
Solutions has under development. Performance is based on engineering tests. Specifications are Visit www.macomtech.com for additional data sheets and product information.

typical._ Mechanical outlin_e has bee_n fixed. Engineering samples and/or test data may be available. \ya-com Technology Solutions Inc. and its affiliates reserve the right to make
Commitment to produce in volume is not guaranteed. changes to the product(s) or information contained herein without notice.



M

Technology Solutions

MRF587

The RF Line NPN Silicon High Frequency Transistor M/A-COM Products
Noise Figure 3.0 dB@ 500MHz Released - Rev. 07.07
Vee e § 511 524 54z S22

(Volts) (mA) (MHz) |S44] Zip 1S24] £ 1S4z v 1S322l L
15 30 100 0.49 -12 2034 118 0.04 54 0.51 -52
200 0.52 —-145 11.51 101 0.05 56 0.36 -7

400 0.48 —164 6.12 87 0.09 63 0.32 —74

600 0.52 —174 419 75 0.12 62 0.32 -50

800 053 177 329 68 0.16 61 0.38 -90

1000 053 168 276 61 0.20 56 047 -90

60 100 0.45 —122 2214 115 0.03 56 0.45 —60

200 049 —150 12.24 99 0.05 60 0.33 —-86

400 045 -166 6.45 86 0.09 65 0.30 -83

600 0.50 -175 4.42 75 0.13 63 0.32 —599

800 0.51 177 347 68 0.16 61 0.38 —98

1000 0.51 168 291 62 0.20 55 0.46 -96

90 100 0.44 —127 2276 114 0.03 58 0.43 —52

200 0.48 —152 12.44 98 0.05 62 0.32 -89

400 044 -167 6.55 85 0.09 66 0.29 -85
600 0.50 -176 4.47 75 013 64 032 -102

800 0.51 176 3.51 69 017 61 0.38 —100

1000 0.51 168 295 62 0.20 55 0.46 -98

Table 1. Common—Emitter S—Parameters (continued)
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L1 DUt TL2
W T ST O =< out
INPUT Y1 y2 = OUTPUT
G1 . G2
312em |
c10

C1, C2 — 470 pF Chip (Ceramic) R1T— 2.7k, 1-12W

C3, C4 — 0.018 pF Chip Capacitor RFC1 — 0.15 puH Molded Choke

Ch, C6 — 0.1 puF Mylar TL1, TL2 — Z, = 26 £, 0.0625 TFG as shown in

C7, C8 — 1.0 pF, 25 Vdc Electrolytic Photomaster

C9 — 91 pF Mini-Unelco (C9 Taped 3.68 cm from TL3, TL4 — A4 Microstrip, Z, = 100 £2

Collector Connection on TL4 as shown) Y1, Y2 — N-Type Connection (Female)
C10 — 35-45 pF Johanson Ceramic Capacitor, JMC ¥3, Y4 — BNC-Type Connector (Female)
5801 or Equivalent (C10 Taped 3.12 cm from Board Material — 0.0625" Thick Glass Teflon g, = 2.5
Base Connection on TL1)
Figure 15. Narrowband Test Fixture Schematic
500 MHz

ADVANCED: Data Sheets contain information regarding a product M/A-COM Technology Solutions « North America Tel: 800.366.2266 / Fax: 978.366.2266
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O VBB O VCC
c4 C5
V=158V
| | Pg=11dB
= = t = 5-375 MHz
=750
SR %
RF
OUTPUT
1 ‘ € .
ca:[ R3 ¢ Cé
= = DUT Tc?
T X =
RF =
INPUT g
® YT ):
c2
C H1i %ca
C1, C7T — 0510 pF R1T—12 0 1.0W (2.0-24 2 on each emitter port)
C2, C6 — 0.001 uF R2—18k1/8W
C3—0.01uF R3I—22k18W
C4, C& — 0.01 pF Feedthru L1— 1 Turn 0.012 dia #22 AWG
C8—12pF T1(1) — 5 Turns Tapped at 2 Tums, #30 AWG

T2(1) — 8 Turns Tapped at 3 Tumns, #30 AWG
(1) Ferroxcube 135 CTO50 3D3 Material

Figure 16. Broadband Test Circuit Schematic
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Figure 17. Second Order Distortion Test Figure 18. Triple Beat Distortion Test
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Figure 19. Cross Modulation Distortion Test Figure 20. DIN 45004B Intermodulation Test
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PACKAGE DIMENSIONS

AN
"f El 1 \II'JD
"\\ X |4 ,-'IW
AN / W
i A -
T = =+ %

F+ tp

B-32NC2A —’T

WRENCH FLAT—’;:.I [y
B

CASE 244A-01
ISSUE A

MLLIMETERS INCHES
DIM | MIN MAX MIN | MAX
A 706 T | 078 | 0.286
-] 620 650 | 0.4 | 0356
[+ 1524 | 1651 | 0600 | 0650
1] 066 086 | 0026 | 0.034
E 1.40 16 | 0065 | 0.065
F 152 — 0.060 —
J 0.19 015 | 0004 | 0.006
K A7 — 0440 —
M 5 NOM 45° HOM
P — 1.3 — 0.050
1] 274 3% | 0108 | 0132
T 1.40 178 | 0065 | 0.070
u 293 368 | 0115 | 0145
ETYLEA:
FIN 1. EMITTER
2, BASE
3. EMITTER
4. COLLECTOR
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