m SEMICONDUCTOR

MOTOROLA
TECHNICAL DATA

The RF Line
NPN Silicon
High Frequency Transistors

... designed primarily for high frequency common base amplifiers used in medium and
high resolution color video display monitors.

® High Collector-Base Breakdown Voltage V(BR)CBO = 120 V (Min)

® Stripline Opposed Base Construction

® Common Base Insertion Gain = 5.5 dB (Typ)

® Package Options for Low Cost (MRF542), High Power Dissipation (MRF548)

® Die Source Same as MRF544

® Emitter Ballasted for Improved Ruggedness

MAXIMUM RATINGS

MRF542
MRF548

HIGH FREQUENCY
TRANSISTORS
NPN SILICON

=

Rating Symbol Value Unit CA;V:ER:E;‘;_N
Collector-Emitter Voltage VCEO 70 Vdc PLASTIC
Collector-Base Voltage Veeo 120 Vdc
Emitter-Base Voltage VEBO 3 Vdc
Collector-Current — Continuous Ic 400 mAdc N
Operating Junction Temperature MRF542 Ty 150 °C h
MRF548 200 °C
Total Device Dissipation @ Tc = 75°C (1,2) MRF542 Pp 3 Watts MRF548
MRE548 5 CASE 244A-01
Derate above 75°C MRF542/548 40 mWrC (T0-117)
CERAMIC
Storage Temperature Range Tstg —65to +150 °C
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Case RgJc 25 °C/W -
ELECTRICAL CHARACTERISTICS (T¢ = 25°C unless otherwise noted.)
Characteristic I Symbol I Min I Typ Max I Unitj
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage (Ic = 1 mAdc, Ig = 0) V(BR)CEO 70 — — Vdc
Collector-Base Breakdown Voltage (Ic = 0.1 mAdc, Ig = 0) V(BR)CBO 120 — - Vde
Emitter-Base Breakdown Voltage (Ig = 0.1 mAdc, Ic =0) V(BR)EBO 3 — — Vdc
Collector Cutoff Current (VCe = 80 Vdc, VBg = 0, Tc = 25°C) ICES - — 100 pAdc
Collector Cutoff Current (Vcg = 80 Vdc, Ig = 0) IceBo — — 20 nAdc
ON CHARACTERISTICS
[ oC current Gain (Ic = 50 mAde, Veg = 10 Vdo) hee | 15 [ — - _
DYNAMIC CHARACTERISTICS
Output Capacitance (Vcg = 10 Vdc, Ig = 0, f = 1 MHz) Cob — 2.9 — pF
Collector-Base Capacitance (Vcg = 10 Vdc, Ig =0,f=1MHz) Ccb — 2 25 pF
Input Capacitance (VEg = 3 Vdc, f = 1 MHz) Cib — 125 — pF
FUNCTIONAL TESTS
Common Base Gain (Veg = 10V, Ic = 100 mA, f = 250 MHz) | s:2 ] a5 | s — dB

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

-(2) The MRF542 PowerMacro must be properly mounted for reliable operation. AN938, “Mounting Techniques in PowerMacro Transistor,” discusses

methods of mounting and heatsinking.
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MRF542, MRF548
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OUTLINE DIMENSIONS
MILLIMETERS INCHES T MILLUMETERS INC?IES 1

%

[ DIM | MIN | MAX  MIN | MAX
[ A ] 706 [ 726 0278 | 028 |
] 620 | 650 0244 | 025 |
C 15.24 1651 0600 | 065 !
D | 066 | 086 | 0026 003
€ | 140 | 165 | 0055 | 0065
G
J
3

DIM @ MIN @ MAX | MIN _ MAX

A | 44 521, G175 | 0.205

c 190 254 | 0075 | 0100

D | 084 . 099 , 0033 | 0039

L F 020 ;. 030 | 0008 @ 0012
. G 063 101 0025 | 0040

\

\

TH ] 884 97 | 038 | 0383 152 | - |00 —
K | 724 | 813 0285 | 030 ° T B T 010 | 015 | 0004 0006
T | 246 | 264 | 0097 | 0104 1 A [t . K - o —
N | — | 165 — | 008 ] 45° NOM 45" NOM
B 0 S— vl ' —_
R - 35 . — lom i — LI P | . = o
F S 274 i 335 ; 0108 | 0132
STve LN - , T e s [t o
PIN 1 COLLECTOR weeven — T T U | 292 | 368 | 0115 | 0M5
FLAT Y
2 BASE B ==
3 EMITTER
4 BASE STYLES
PIN 1. BASE CASE 244A-01
NoTE CASE 317D-01 L CERAMIC
DIMENSION D NOT APPLICABLE IN ZONES N AND R PLASTIC 4. COLLECTOR (TO-117)

|
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MOTOROLA

B SEMICOND U CT O /R /550000

TECHNICAL DATA

The RF Line
PNP Silicon MiFoas

High Frequency Transistors

- .. designed primarily for high frequency common base amplifiers used in medium and

high resolution color video display monitors. HIGH FREQUENCY
® High Collector-Base Breakdown Voltage V(BR)CBO = 100 V (Min) TRANSISTORS
® Stripline Opposed Base Construction PNP SILICON

® Common Base Insertion Gain = 5.5 dB (Typ)

® Package Options for Low Cost (MRF543), High Power Dissipation (MRF549)
® Die Source Same As MRF545

® Emitter Ballasted for Improved Ruggedness

MAXIMUM RATINGS (Note 1)
Rating Symbol Value Unit

Collector-Emitter Voltage VCeEo 70 Vdc MRF543
Collector-Base Voltage VeBo 100 Vdc CASE 317D-01
Emitter-Base Voltage VEBO 3 Vdc PLASTIC
Collector-Current — Continuous Ic 400 mAdc
Operating Junction Temperature MRF543 Ty 150 °C
MRF549 200 °C
Total Device Dissipation @ T¢ = 75°C (2,3) MRF543 Pp 3 Watts
MRF549 5
Derate above 75°C MRF543/549 40 mwW/°C MRF549
Storage Temperature Range Tstg —-65to +150 °C CASE 244A-01
THERMAL CHARACTERISTICS O,
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Case RgJc 25 ‘CW
ELECTRICAL CHARACTERISTICS (Tc = 25°C unless otherwise noted. Note 1.)
L Characteristic Symbol Min Typ Max I Unh"
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage (Ic = 1 mAdc, Ig = 0) V(BR)CEO 70 — — Vdc
Collector-Base Breakdown Voltage (Ic = 0.1 mAdc, Ig = 0) V(BR)CBO 100 — — Vdc
Emitter-Base Breakdown Voltage (Ig = 0.1 mAdc, Ic = 0) V(BR)EBO 3 — — Vdc
Collector Cutoff Current (Vcg = 80 Vdc, Vg = 0, Tc = 25°C) ICES — — 100 nAdc
Collector Cutoff Current (Vcg = 80 vdc, Ig = 0) Iceo — —_ 20 pAdc
ON CHARACTERISTICS
| DC Current Gain (Ic = 50 mAdc, Vcg = 10 Vo) hFE 15 — - [ =]
DYNAMIC CHARACTERISTICS
Output Capacitance (Vcg = 10 Vdc, Ig = 0, f = 1 MHz) Cob — 2.8 - pF
Collector-Base Capacitance (Vcg = 10 Vdc, Ig = 0, f = 1 MHz) Ceb - 2 25 pF
Input Capacitance (VEg = 3 Vdc, f = 1 MHz) Cib — 10.5 — pF
FUNCTIONAL TESTS
| Common Base Gain (Vcg = 10V, Ic — 100 mA, f = 250 MHz) | sz [ as 55 — @ |

Notes 1. Voltages and currents for PNP transistors are given for magnitude information only.
Polarity is assumed to be opposite that of an NPN transistor.
2. Tc, Case temperature for MRF543 measured on collector lead immediately adjacent to body of package.
3. The MRF543 PowerMacro must be properly mounted for reliable operation. AN938, “Mounting
Techniques in PowerMacro Transistor,” discusses methods of mounting and heatsinking.

L
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MRF543, MRF549
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MOTOROLA

R SEMICOND U C T O R /550000

TECHNICAL DATA

MRF544

The RF Line MRFC544

NPN Silicon
High Frequency Transistors

fT = 1400 MHz (Typ)

... designed for high-frequency and medium and high resolution color video @ 50 mA
display monitors. HIGH FREQUENCY
® Emitter Ballasting for Improved Ruggedness TRANSISTORS

® High Power Gain — G(max) = 16.5 dB (Typ) @ f = 500 MHz
® lon Implanted
High Collector Base Breakdown Voltage — V(gR)cBO. 120 V (Min)

® High fT — 1400 MHz .

® State-of-the-Art Technology Fine Line Geometry ;@ MRF544

® Gold Top Metallization CASE 79-02

® Silicon Nitride Passivation W TO-205AD
/ (TO-39)

CHIP

MRFC544
MAXIMUM RATINGS
Rating Symbol MRFC544 MRF544 Unit
Collector-Emitter Voltage VCEO 70 70 Vdc
Collector-Base Voltage VcBo 120 120 Vde
Emitter-Base Voltage VEBO 3 3 Vdc
Collector-Current — Continuous Ic 400 400 mAdc
Total Device Dissipation @ T¢ = 75°C Pp 5 35 Watts
Derate above 75°C Tymax = 200°C 28 mW/°C
Storage Temperature Range Tstg —65to +200 —65to +200 °C

L

MOTOROLA RF DEVICE DATA

3-594



MRF544, MRFC544

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

[ Characteristic Symbol l Min l Typ | Max r Unit J
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage V(BR)CEO 70 — —_ Vdc
(ic = 1 mAdc, Ig = 0)
Collector-Base Breakdbwn Voltage V(BR)CBO 120 — —_ Vdc

(ic = 100 pAdc, Ig = 0)

Emitter-Base Breakdown Voltage V(BR)EBO 3 - — Vdc
(Ilg = 100 pAdc, Ic = 0)

Coliector Cutoff Current ICES — — 100 pAdc
(VCg = 80 Vdc, Vgg = 0, Tc = 25°C)

Collector Cutoff Current IcBO — — 20 nAdc

(Ve = 80 Vdc, Ig = 0)
ON CHARACTERISTICS

DC Current Gain heg 15 — — —
(Ic = 50 mA, Vcg = 5 Vdc)
DYNAMIC CHARACTERISTICS
Output Capacitance Cob — 3 — pF
(Ve = 10 Vdc, Ig = 0, f = 1 MH2)
Junction Capacitance Ccb — 1.8 25 pF
(Vcg = 10 Vdc, Ig = 0, f = 1 MH2)
Input Capacitance Cib — 9 — pF
(VEg = 3Vdc, Ic = 0, f = 1 MHz)
Current Gain-Bandwidth Product fr 1000 1400 — MHz
(Ic = 50 mA, Vgg = 10V, f = 250 MHz)
FUNCTIONAL TESTS
Maximum Available Gain Gmax — 16.5 — dB 3
(Ic = 50 mA, Vgg = 10V, f = 250 MHz)
Insertion Gain 1S21/2 — 13 — dB

(Ic = 50 mA, VCE = 10V, f = 250 MHz)

, , .
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MRF544, MRFC544
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MRF544, MRFC544

COMMON EMITTER S-PARAMETERS

VCE Ic f S1 S21 S12 S22

(Volts) | (mA) | (MHz) S11l L IS21] ) IS12] L S22] Lo
10 25 100 0.59 -138 1171 106 0.04 50 0.48 —-43
260 0.59 -167 4.64 85 0.06 61 0.38 -50
500 0.61 174 2.30 67 0.10 75 0.37 —66
750 0.66 166 1.52 53 0.15 80 0.42 -89

1000 0.66 157 1.17 43 0.20 82 0.50 -104
50 100 0.58 -147 12.38 102 0.04 50 0.43 -48
250 0.58 -17 4.85 83 0.06 63 0.34 -52
500 0.60 170 243 66 0.10 74 0.33 -67
750 0.64 163 1.61 52 0.15 78 0.39 -91

1000 0.64 155 1.24 43 0.21 79 0.46 -105
80 100 0.60 —-151 12.15 101 0.03 49 0.39 —-47
250 0.60 -173 4.76 81 0.05 64 0.34 -55
500 0.62 170 2.35 65 0.10 74 0.35 -72
750 0.66 162 1.53 50 0.14 78 0.43 —-96

1000 0.65 154 1.16 ‘40 0.20 78 0.51 —-108
25 25 100 0.59 -133 12.77 110 0.03 44 0.53 -34
250 0.59 -164 5.06 86 0.05 62 0.46 -42
500 0.60 177 2.48 67 0.08 78 0.45 -60
750 0.64 168 1.59 52 0.12 84 0.50 -83
1000 0.66 159 1.20 43 0.17 87 0.57 -99
50 100 0.56 -142 13.25 103 0.03 49 0.50 -35
250 0.56 —-169 5.21 82 0.05 64 0.44 -42
500 0.58 172 2.60 64 0.09 76 0.43 -59
750 0.62 163 1.68 50 0.13 82 0.48 -82
1000 0.63 155 1.28 40 0.18 83 0.55 -97

80 100 0.58 —143 13.87 102 0.03 52 0.54 -33 3

250 0.57 -172 5.19 80 0.05 63 0.47 -39
500 0.59 170 2.55 62 0.08 77 0.46 —58
750 0.64 162 1.65 48 0.13 82 0.50 -81
1000 0.64 154 1.24 37 0.18 83 0.57 -97

OUTLINE DIMENSIONS

T0-39 MILLMETERS INCHES
CASE 79-02
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MOTOROLA
m SEMICONDUCTOR
TECHNICAL DATA

MRF545

The RF Line’ MREC545
PNP Silicon

High Frequency Transistors

fT = 1250 MHz (TYP.)

... designed for high-frequency and medium and high resolution color video @ 50 mA
display monitors. HIGH FREQUENCY
e Emitter Ballasting for Improved Ruggedness TRANSISTORS
® High Power Gain — G(max) = 15.6 dB (Typ) @ f = 250 MHz PNP SILICON
® lon Implanted
® High Collector Base Breakdown Voltage — V(gR)CBO. 100 V (Min)
® High fT — 1250 MHz (Typ)
e State-of-the-Art Technology s
Fine Line Geometry 0:1/ MRF545
Gold Top Metallization ‘;‘g'goﬁgz
Silicon Nitride Passivation (10-39)

CHIP
MRFC545
MAXIMUM RATINGS (Note 1)
Rating Symbol MRFC545 MRF545 Unit
Collector-Emitter Voltage ) VCEO 70 70 Vde
Collector-Base Voltage VcBO 100 100 Vdc
Emitter-Base Voltage VEBO 3 3 Vdc
Collector-Current — Continuous Ic 400 400 mAdc
Operating Junction Temperature Ty 200 200 °C
Total Device Dissipation @ T¢ = 75°C Pp 5 35 Watts
Derate above 75°C TJmax = 200°C 28 mwWrC
Storage Temperature Range Tstg —65 to +200 —65to +200 °C

Note 1. Voltages and currents for PNP transistors are given for magnitude information only. Polarity is assumed to be opposite that of an NPN transistor.

MOTOROLA RF DEVICE DATA

3-598



MRF545, MRFC545

ELECTRICAL CHARACTERISTICS (Note 1, Tc = 25°C unless otherwise noted.)

L Characteristic Symbol | Min Typ l Max l Unit
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage V(BR)CEO 70 — - Vdc
(Ic = 1 mAdc, Ig = 0)
Collector-Base Breakdown Voltage V(BR)CBO 100 — — Vdc
{Ic = 0.1 mAdc, Ig = 0)
Emitter-Base Breakdown Voltage V(BR)EBO 3 - - Vdc
(lg = 0.1 mAdc, Ic = 0)
Collector Cutoff Current ICES — — 100 pnAdc
(VCE = 80 Vdc, VBg = 0, T¢ = 25°C)
Collector Cutoff Current IcBO - - 20 nAdc
(VcB = 80 Vdc, Ig = 0)
ON CHARACTERISTICS
DC Current Gain hre 15 — — —
(ic = 50 mAdc, VCg = 10 Vdc)
DYNAMIC CHARACTERISTICS
Output Capacitance Cob — 3.2 — pF
(Ve = 10 Vdc, Ig = 0, f = 1 MHz2)
Junction Capacitance Ceb —_ 2 25 pF
(Ve = 10 Vdc, Ig = 0, f = 1 MHz)
Input Capacitance Cib — 10 — pF
(VEB = 3Vdc, Ic = 0, f = 1 MHz2)
Current Gain-Bandwidth Product fr 1000 1250 — MHz
(Ic = 50 mA, Vcg = 25V, f = 250 MHz)
FUNCTIONAL TESTS
Maximum Available Gain Gmax — 15.5 — dB
(Ic = 50 mA, Vcg = 25V, f = 250 MHz)
Insertion Gain 1S2112 — 12.7 — dB

(Ic = 50 mA, VG = 25 V, f = 250 MHz)

Note 1. Voltages and currents for PNP transistors are given for magnitude information only.

Polarity is assumed to be opposite that of an NPN transistor. .
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MRF545, MRFC545
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OUTLINE DIMENSIONS
{ MILLIMETERS INCHES
DIM | MIN | MAX | MIN | MAX
A | 889 | 940 | 0350 | 0370
B | 800 | 851 | 0315 | 03%
C | 610 | 660 | 0240 | 0260
D | 0406 | 053] 0016 | 0.020
STYLE 1: E | 0229 318 | 0009 | 0.125
PIN 1. EMITTER F_| 0406 | 0483 ] 0016 | 0.019
2 BASE G | 483 | 533 | 0.9 | 0210
3. COLLECTOR H | 0711 ] 0864 0028 | 0034
)| 0737 102 | 0029 | 0040
K 1270 | — |os0 | — |
L] 63 | — (o0 ] — |
1] 45° NOM 45°NOM__
P | — [ 17 [ — To0s0:
CASE 79-02 Q 90° NOM 90°NOM___ |
T0O-205AD R 254 - 0.100 -
(TO-39) All JEDEC Dimensions and Notes Apply.
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MRF545, MRFC545
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Figure 7. Input/Output Reflection Coefficient Figure 8. Forward/Reverse Transmission
versus Frequency (GHz) Coefficients versus Frequency

COMMON EMITTER S-PARAMETERS

VCE Ic f S11 S21 S12 S22
(Volts) | (mA) (MHz) [S11] L¢ [S21] L¢ 1S12| L¢ IS22| i
10 25 100 0.60 - 161 8.7 101 0.03 57 0.47 -34
250 0.61 -180 36 81 0.06 74 0.42 -39
500 0.66 163 19 62 0.12 88 0.38 -56
750 0.72 154 1.3 50 0.19 91 0.40 -87
1000 0.75 143 1.0 41 0.29 89 0.46 -102
50 100 0.61 -169 858 99 0.03 64 0.43 -36
250 0.62 177 37 80 0.06 79 0.38 -40
500 0.66 161 19 63 0.13 88 0.35 -56
750 0.72 153 1.3 50 0.20 89 0.36 -86
1000 0.74 142 1.0 41 0.29 87 0.42 -102
100 100 0.67 -178 5.6 94 0.03 68 0.40 -26
250 0.70 170 2.3 74 0.07 81 0.36 -37
500 0.71 156 12 54 0.16 89 0.39 -61
750 0.76 142 0.9 42 0.27 87 0.40 -92
1000 0.82 128 0.7 37 0.39 81 043 -117
25 25 100 0.55 ~155 9.9 102 0.03 58 0.49 -32
250 0.57 -176 4.2 82 0.06 72 0.43 -36
500 0.61 165 2.1 64 0.11 87 0.38 -50
750 0.68 156 14 51 0.18 90 0.41 -79
1000 0.70 144 11 43 0.27 89 0.45 -96
50 100 0.53 - 162 10.6 101 0.03 62 0.44 -35
250 0.55 -180 44 82 0.06 75 0.39 -38
500 0.59 162 2.3 65 0.12 85 0.34 -50
750 0.65 154 15 51 0.19 88 0.36 -78
1000 0.67 143 1.2 43 0.27 86 0.40 -95
100 100 0.48 -169 9.3 98 0.03 68 0.43 -27
250 0.53 174 3.9 79 0.07 79 0.37 -33
500 0.54 159 2.1 61 0.15 85 0.40 -52
750 0.60 146 15 47 0.24 85 0.39 -77
1000 0.65 132 1.1 37 0.34 81 0.41 -99
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MOTOROLA

m SEMICONDUCTOR
TECHNICAL DATA

MRF546
The RF Line

NPN Silicon
High Frequency Transistor HIGH FREQUENCY

TRANSISTOR
NPN SILICON

. designed for high current, high frequency common base amplifiers used in medium
and high resolution color video display monitors.
e Stripline Opposed Base Construction
e Die Source 2X Common Base MRF548
e Common Base Insertion Gain = 6 dB (Typ)
e High Collector-Base Breakdown Voltage V(gr)cBO = 120 Vdc (Min) N
e Emitter Ballasted For Improved Ruggedness
e Gold Top Metallization

e Silicon Nitride Passivation CASE 244A-01 J

MAXIMUM RATINGS

Rating Symbol Value Unit
Collector-Emitter Voltage VCEo 70 Vdc
Collector-Base Voltage VcBO 120 Vdc
Emitter-Base Voltage VEBO 3 Vdc
Collector-Current — Continuous Ic 600 mAdc
Operating Junction Temperature Ty 200 °C
Total Device Dissipation @ T¢c = 75°C Pp 9 Watts
Derate above 75°C 72 mW “C
Storage Temperature Range Tstg —65to +150 C
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Case Reyc 139 °C/W
ELECTRICAL CHARACTERISTICS (Tc = 25°C unless otherwise noted.)
Ii Characteristic Symbol Min Typ Max Unit
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage (Ic = 2 mAdc, Ig = 0) V(BR)CEO 70 — — Vdc
Collector-Base Breakdown Voltage (Ic = 0.2 mAdc, Ig = 0) V(BR)CBO 120 — - Vdc
Emitter-Base Breakdown Voltage (I = 0.2 mAdc, Ic = 0) V(BR)EBO 3 — — Vdc
Collector Cutoff Current (Vcg = 80 Vdc, VBg = 0, Tc = 25°C) ICES — —_ 200 nAdc
Collector Cutoff Current (Vcg = 80 Vdc, Ig = 0) IcBO — —_ 40 pnAdc
ON CHARACTERISTICS
WCurrent Gain (Ic = 100 mAdc, Vcg = 10 Vdc) hfg 15 — 200 —_ J
DYNAMIC CHARACTERISTICS
Output Capacitance (Vcg = 10 Vdc, Ig = 0, f = 1 MHz) Cob — 5 - pF
Collector-Base Capacitance (Vcg = 10 Vde, Ig = 0, f = 1 MHz) Ceb — 3.6 45 pF
Input Capacitance (VEg = 3 Vdc, f = 1 MHz) Cib —_ 26 — pF
FUNCTIONAL TESTS
[ Common Base Gain (Vcp = 10V, Ic = 200 mA, f = 250 MHz) [ sz2 | a5 6 — | @ |
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Figure 3. Input Capaci versus Voltag Figure 4. Junction Capacitance

versus Voltage
OUTLINE DIMENSIONS

MILLIMETERS INCHES
DIM | MIN | MAX | MIN | MaX
A | 706 | 726 | 0278 | 0286
STYLE3: B | 620 | 650 | 0204 | 025
PIN 1. BASE C [ 1524 | 1651 | 0600 | 06%
2. EMITTER D | 066 | 086 | 00% | 00%
3.BASE E | 140 | 165 | 0055 | 0065
4. COLLECTOR F 1 | = om | —
J | 010 | 015 | 0004 | 0006
K || — [omo | —
M 45° NOM 45° NOM
[ 12 | — ] 000
S | 274 | 335 | 0108 | 013
T | 140 | 178 | 005 | 00n0
CASE 244A-01 1] 292 | 368 | 0.115 | 0145
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MOTOROLA
m SEMICONDUCTOR
TECHNICAL DATA

The RF Line
mgm
PNP Silicon
- -
High Frequency Transistor HIGH FREQUENCY
TRANSISTOR
.. designed for high-current, high-frequency common base amplifiers used in medium PNP SILICON
and high resolution color video display monitors.
e Stripline Opposed Base Construction
® Die Source 2X Common Base MRF549
e Common Base Insertion Gain = 5.5 dB (Typ)
 High Collector-Base Breakdown Voltage V(gr)cgo = 100 Vdc (Min)
e Emitter Ballasted For Improved Ruggedness
e Gold Top Metallization
® Silicon Nitride Passivation
CASE 244A-01
MAXIMUM RATINGS (Note 1)
Rating Symbol Value Unit
Collector-Emitter Voltage VCEo 70 Vdc
Collector-Base Voltage VcBo 100 Vdc
Emitter-Base Voltage VEBO 3 Vdc
Collector Current — Continuous Ic 600 mAdc
Operating Junction Temperature Ty 200 °C
Total Device Dissipation @ T¢c = 75°C Pp 9 Watts
Derate above 75°C 72 mW/°C
Storage Temperature Range Tstg —-65to +150 °C
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Case RoJC 13.9 °CW
ELECTRICAL CHARACTERISTICS (T¢ = 25°C unless otherwise noted. Note 1.)
Characteristic Symbol Min Typ Max l Unit
OFF CHARACTERISTICS
Collector-Emitter Breakdown Vaitage (Ic = 2 mAdc, Ig = 0) V(BR)CEO 70 - — Vdc
Collector-Base Breakdown Voltage (Ic = 0.2 mAdc, Ig = 0) V(BR)CBO 100 — — Vdc
Emitter-Base Breakdown Voltage (Ig = 0.2 mAdc, Ic = 0) V(BR)EBO 3 —_ - Vdc
Collector Cutoff Current (Vcg = 80 Vdc, Vgg = 0, Tc = 25°C) ICES — — 200 pAdc
Collector Cutoff Current (Vcg = 80 Vdc, Ig = 0) IcBO — — 40 pAdc
ON CHARACTERISTICS
DC Current Gain (Ic = 100 mAdc, Vcg = 10 Vde) hrg 15 — — | — J
DYNAMIC CHARACTERISTICS ’
Output Capacitance (Vcg = 10 Vdc, Ig = 0, f = 1 MHz) Cob — 5.1 — pF
Collector-Base Capacitance (Vg = 10 Vdc, Ig = 0, f = 1 MHz) Ceb — 3.6 45 pF
Input Capacitance (VEg = 3 Vdc, f = 1 MHz) Cib — 20 — pF
FUNCTIONAL TESTS
Common Base Gain (Veg = 10V, Ic = 200 mA, f = 250 MHz) [ ls212 | 45 55 — | @ ]

Note 1. Voltages and currents for PNP transistors are given for magnitude information only. Polarity is assumed to be opposite that of an NPN transistor.

P
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OUTLINE DIMENSIONS

STYLE3:
PIN 1. BASE
2. EMITTER
3. BASE
4. COLLECTOR
J 1
5 |
ATING c
ama—7 :ll""‘_[ CASE 244A-01
o s HHETy CERAMIC
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MOTOROLA
- ?E%mlcc:gl\ézIA{CTon I -
MRF553

[ The RF Line |
15W 175 MHz
RF LOW POWER
TRANSISTOR®
NPN SILICON RF LOW POWER TRANSISTOR NPN SILICON

... designed primarily for wideband large signal predriver stages
in the VHF frequency range.
® Specified @ 12.5 V, 175 MHz Characteristics
Output Power = 1.5 W
Minimum Gain = 11.5dB
Efficiency 60% (Typ)
® Cost Effective PowerMacro Package
@ Electroless Tin Plated Leads for Improved Solderability

A

MAXIMUM RATINGS . T
Rating Symbol Value Unit iR

Collector-Emitter Voltage VCEO 16 Vdc

Collector-Base Voltage VCBO 36 vdc

Emitter-Base Voltage

c F
Vo 4.0 Vdc = 1
Collector-Current — Continuous Ic 500 mAdc T—Q T
G

Total Device Dissipation @ T¢c = 75°C (1,2) Pp 3.0 Watts G
Derate above 75°C 40 mW/°C SEATING PLANE
Storage Temperature Range Tstg —65to +150 °C STYLE 2:
PIN 1. COLLECTOR
THERMAL CHARACTERISTICS 2. EMITTER
Characteristic Symbol Max Unit 3. BASE
4. EMITTER
Thermal Resistance, Junction to Case RaJcC 25 °C/W
(1) T, Case temperature d on coll lead i diately adj to body of p om %‘%#‘%
(2) The MRF553 PowerMacro must be properly mounted for reliable operation. AN938, A 444 7] 7 3
“Mounting Techniques for PowerMacro Transistor,” discusses methods of mounting and c 0 3T 007 00
heatsinking. D 4 I 3
F .01
G .04
H .84
K .24 Al .
L 2.46 .6 4
CASE 317D-01
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ELECTRICAL CHARACTERISTICS (Tc = 25°C unless otherwise noted.)

L Characteristic Symbol | Min | Typ ] Max I Unit j

OFF CHARACTERISTICS

Collector-Emitter Breakdown Voltage V(BR)CEO 16 — — Vde .
{Ic = 10 mAdc, Ig = 0)

Collector-Emitter Breakdown Voltage V(BR)CES 36 — — Vdc
(Ic = 5.0 mAdc, VBg = 0)

Collector-Base Breakdown Voltage V(BR)CBO 36 — — Vde
(Ic = 5.0 mAdc, Ig = 0)

Emitter-Base Breakdown Voltage V(BR)EBO 4.0 - — Vdc
(lg = 1.0 mAdc, Ic = 0)

Collector-Cutoff Current Ices - — 50 | mAdc

(VCe = 15 Vdc, Vg = 0, Te = 25°C)
ON CHARACTERISTICS

DC Current Gain hre 30 — 200 —
(Ic = 250 mAdc, Vcg = 5.0 Vdc)

DYNAMIC CHARACTERISTICS

Output Capacitance Cob — 12 20 pF
(Veg = 10 Vdce, Ig = 0, f = 1.0 MHz)
FUNCTIONAL TESTS
Common-Emitter Amplifier Power Gain Figure 1,2 Gpe 115 13 — dB
(Vee = 125 Vdc, Poyt = 1.5 W, f = 175 MHz)
Collector Efficiency Figure 1,2 7 50 60 — %
(Vee = 125 Vdc, Poyp = 1.5 W, f = 175 MHz)
Load Mismatch Stress U No Degradation in — 3
(Vece = 12,5 Vdc, Poyt = 1.5 W, f = 175 MHz, VSWR = 10:1 All Phase Output Power
Angles)

FIGURE 1 — 140-175 MHz BROADBAND CIRCUIT SCHEMATIC

VBB =y Rl 5xB vee =
125V 125V
RF

RF Output
Input

C1 — 36 pF Mini Underwood L1 — 3 Turns, #18 AWG, 0.210” ID, 3/16” Length

C2 — 47 pF Mini Underwood L2, L4, L7 — 0.62", #18 AWG Wire Bent into V"’

C3 — 91 pF Mini Underwood L3, L6 — 60 x 125 x 250 Mils Copper Pad on 27 Mils Thick Alumina Substrate

C4 — 68 pF Mini Underwood L5 — 12 uH Molded Choke

C5, C9 — 1.0 uF Erie Red Cap Capacitor L8 — 7 Turns, #18 AWG, 0.170" ID, 7/16” Length

C6, C10 — 0.1 uF, 35 V Tantulum L9 — 1.0", #18 AWG Wire with 5 Ferrite Beads

C7 — 470 pF Chip Capacitor B — Ferrite Bead

C8 — 2200 pF Chip Capacitor Board Material — Glass Teflon, ¢, = 2.56, t = 0.0625" (See Photomaster, Figure 3)

R1—4.7kQ, 174 W
R2—100 Q, 174 W
D1 — 1N4148 Diode
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~ FIGURE 2 — 140-175 MHZ BROADBAND CIRCUIT

FIGURE 3 — 140-175 MHz TEST CIRCUIT PHOTOMASTER

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

{5 —
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FIGURE 4 — TYPICAL PERFORMANCE IN
BROADBAND CIRCUIT

20 100 .
18 %
16 80 =
T e S Gpe ; =
g g%
z 12 n— 60 5
S e 8 &
& " o T W oo = 125 ver z 1%z
g go| o wHC Scolwg
% & o
260 T =
TN I w z 3
40 ] ERHF R
20 Zn{w0
0
140 150 160 170 180

f, FREQUENCY (MHz)

FIGURE 5 — Z;, AND Zg_ versus COLLECTOR VOLTAGE, INPUT POWER, AND OUTPUT POWER

Zin 20" 3
Ohms Ohms
t Ve = 75V; Pip Vee = 125V; By Ve = 75V; Poyt Ve = 125V; Pyt
Frequency
MHz 100mW | 200mW | 300mW || 50mW | 100 mW | 150 mW 10w 16W 2w 1w 20W 26W
140 165-36 | 2.0-j26 | 2.3-j1.2 1.7-j4.1 18-3.1 | 1.9-27 9.9-j11.1 | 10.6-j5.1 10-j4.9 28.3-j215 16-j20.5 16.3-j16.5
175 2556 | 2.3-59 | 28-j4.0 23-j46 | 24-12 | 24-57 121-j149 | 7.2-j9.8 8.1-j5.4 308233 | 11.4-j209. | 11.1-j143

Zin 2oL
Ohms Ohms
f Ve = 75V Pip Vee = 125V Py Vee = 75V; Pout Vee = 125V; Pyt
Frequency
MHz S50mW | 100mW | 200mW || 25mW | 50mW | 100 mW 1.25W 15W 20W 15W 225W 0w

%0 25-193 | 25-j64 | 25-j44 (| 16-107 [ 25-7.1 | 2.2-13 31.8-9.2 32-i89 | 30.2-j10.7 45.8-j7.2 45.2-j39 40-j4.5

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

——————————— s
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FIGURE 6 — POWER OUTPUT versus POWER INPUT FIGURE 7 — POWER OUTPUT versus POWER INPUT
25 40
@ 20 |
w Ll —_
& £ 30 —
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218 5 A
5 A £ 50
b 3
S0 =
S f = 175 MHz H
5 V4 Vee = 75 Vde = 10 f =175 MHz
o205 /' 2 Ve = 125 Vde
0 100 200 300 400 0 50 100 150 200
Pip, POWER INPUT (mW) Pip,, POWER INPUT (mW)
FIGURE 8 — POWER OUTPUT versus FREQUENCY FIGURE 9 — POWER OUTPUT versus FREQUENCY
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ézo\\ ] - 520 1 = l0mw
w e P T =
= 1 2
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1.0 310
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f, FREQUENCY (MHz) , FREQUENCY (MHz)
FIGURE 10 — POWER OUTPUT versus COLLECTOR FIGURE 11 — POWER OUTPUT versus COLLECTOR
VOLTAGE ) VOLTAGE
40 — 40 I
I I Pin = 150 mW | l Pin = 150 mW
T 1 t = = T T
& f = 140 MHz /Jg T 2 f = 175 MHz
E 30 = /'“f £30 ST oy
o /
§ 2w — — 3 % — ]
i =50 mW g~
5 | a 1 L
B
e 10 — | 210 | —1 L —
n.g ' 1 e ] //
0
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MOTOROLA

EE SEMICONDU C T O R 1500

TECHNICAL DATA

The RF Line ° MRF555 .
NPN Silicon
RF Low Power Transistor
1.5W 470 MHz
- - . designed primarily for wideband large signal predriver stages in the UHF frequency RF LOW POWER
range. TRANSISTOR
® Specified @ 12.5 V, 470 MHz Characteristics @ Poyt = 1.5 W NPN SILICON
Common Emitter Power Gain = 12.5 dB (Typ)
Efficiency 60% (Typ)
® Cost Effective PowerMacro Package
® Electroless Tin Plated Leads for Improved Solderability
MAXIMUM RATINGS
Rating Symbol Value Unit
Collector-Emitter Voltage VCEO 16 Vdc
Collector-Base Voltage VcBo 36 Vdc CASE 317D-01
Emitter-Base Voltage VEBO 4 Vdc
Collector-Current — Continuous Ic 400 mAdc
Operating Junction Temperature Ty 150 °C
Total Device Dissipation @ T¢ = 75°C (1,2) Pp 3 Watts 3
Derate above 75°C 40 mW/°C
Storage Temperature Range Tstg —-65to +150 °C
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Case ReJc 25 cwW .
ELECTRICAL CHARACTERISTICS (Tc = 25°C unless otherwise noted.)
L Characteristic Symbol l Min 1 Typ Max | Uniﬂ
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage (Ic = 5 mAdc, Ig = 0) V(BR)CEO 16 — — Vdc
Collector-Emitter Breakdown Voltage (Ic = 5 mAdc, VBe = 0) V(BR)CES 36 — — Vdc
Emitter-Base Breakdown Voltage (Ig = 0.1 mAdc, Ic = 0) V(BR)EBO 4 — — Vdc
Collector Cutoff Current (Vg = 15 Vdc, VBg = 0, Tc = 25°C) ICES — — 0.1 mAdc
ON CHARACTERISTICS
| DC Current Gain (ic — 100 mAdc, Vcg = 5 Vdo) | e | 5o [ e [ 200 [ =]
DYNAMIC CHARACTERISTICS .
LOutput Capacitance (Vcg = 15 Vdc, Ig = 0, f = 1 MHz) J Cob l —_ I 35 | 5 | pF T
FUNCTIONAL TESTS (f = 470 MHz)
Common-Emitter Power Gain (Ve = 12.5 Vdc, Pout = 1.5W) Gpe n 125 — dB
Collector Efficiency (Vcc = 12.5 Vdc, Poyt = 1.5 W) ne 50 60 — %
Load Mismatch Stress ¥ No Degradation in Output Power
(Ve = 155 Vdc, Py, = 125 mw,
VSWR = 10:1 all phase angles)

(1) Tc, Case temperature, measured on collector lead immediately adjacent to body of package. .
(2) The MRF555 PowerMacro must be properly mounted for reliable operation. AN938, “Mounting Techniques in PowerMacro Transistor,” discusses methods
of mounting and heatsinking.

e
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MRF555

RF =
POWER ~ u
INPUT
et :
POWER
OUTPUT
;é c a~C2 7
*C1, C3, C6 — 0.8-11 pF Johanson L1 — 5 Turns #21 AWG, 5/32" |.D.
C2 — 15 pF Clamped Mica, Mini-Underwood L2, L3 — 60 x 125 x 250 Mils Copper Pad on 27 Mil Thick
C4 — 36 pF Clamped Mica, Mini-Underwood Alumina Substrate
C5 — 470 pF Ceramic Chip Capacitor L4, L5 — 7 Turns #21 AWG 5/32" I.D
C7 — 91 pF Clamped Mica, Mini-Underwood 21 — 1.29" x 0.16” Microstrip
C8 — 68 pF Clamped Mica, Mini-Underwood 22 — 0.70" x 0.16" Microstrip
C9 — 1 uF, 25 V Tantalum Z3 — 2.18" x 016" Microstrip
B — Bead, Ferroxcube 56-590-65/38 PCB — 1/16" Glass Teflon, 1 oz. cu. clad,
double sided, ¢ = 2.5
*Fixed tuned for broadband response. (See Figure 5 — Photomaster)
Figure 1. 400-512 MHz Broadband Circuit
20 T T
Pout = 15W _|
Vce = 125 Vde
16
g <= Ope =
z 12 6552
3 e —»> — EE
6045 2
i} L S |o&
g 8 554 &
og IRL—»>| L 59
4 = - 0428 .
{23
)
0 0l @
400 425 450 475 500 525
f, FREQUENCY (MHz)
Figure 2. Performance in Broadband Circuit
in ZoL*
Ohms Ohms
Vec =75V Vge = 125V Vec =75V Vee = 125V
f Pout 400 MHz = 1.5 W | |Poyt 400 MHz = 1.9 W
Frequency Pout 450 MHz = 1.35 W| |Poyt 450 MHz = 145 W
MHz Pin = 100 mW Pin = 50 mW Pout 512 MHz = 1.05 W| |Poyt 512 MHz = 0.9 W
400 29 - j2.7 1.9 - j31 18.0 — j13.4 12.2 - j19.7
450 22 - j0.8 2.6 - j4.0 216 - j9.9 20.2 - j18.6
512 35 - j1.2 26 — j2.6 20.1 - j1.0 234 - j23.0
*ZoL = C of the optil load imped into which the device operates at a given output power, voltage and frequency.

—

Figure 3. Zj,, and ZQy versus Collector Voltage, input Power and Output Power
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NOTE: The Printed Circuit Board shown is 75% of the original.

Figure 5. 400-512 MHz Broadband Circuit Photomaster .

OUTLINE DIMENSIONS

NOTE:
a CASE 317D-01 DIMENSION D NOT APPLICABLE N ZONES N AND R,
1k Lo

T 7 T MILLIMETERS INCHES
A 42— DIM | MIN | MAX | MIN | MAX
3 —f A | 444 | 521 | 0175 | 0205
_‘ LN K C [ 190 | 254 | 0075 [ 0.100
n D | 084 | 099 | 0033 | 0039
F | 020 | 030 | 0008 | 0012
G | 063 | 1.01 | 0025 | 0040
STYLE 2: H | 884 | 972 | 0348 | 0383
l F l PIN 1. COLLECTOR K | 724 | 813 | 0285 | 0320
2 EMITTER L | 246 | 264 | 0.097 | 0104
P = 3.BASE N | — 165 | — | o0es
-f— - T G 4. EMITTER R — [325 [ — [0

PLANE

e
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25

25 l ]
) Voo = 125 Ve ) Voo = 75Vac
= = f
= l s P~ 1 |
5 —"] 5 — Pin = 1
215 — 2 15— ] " 50 mw
5 v Ve = 75 Vde 5 .- P = 0w T
& / & D
£ 7 ER SN S —
3 y, < T Py = 50 mW
3 3 ——
=05 / e =05 —
[/ /
0 0
0 50 100 150 200 400 425 450 415 500 525
Pin. POWER INPUT (mW) f, FREQUENCY (MHz)
Figure 6. Power Output versus Power Input Figure 7. Power Output versus Frequency
4 T T 4 T T
Vee = 125Vde | Pi‘n = 15:0%
f = 400 MHz
gi!\ §3 Pin = 100 mW4
5 5 A
% - F— | Pin = 150 mW g = //
g 2 — W o1 Pin = 50 MW
£ [T — " g L1 — [
=] T
% \\Q = 50 mW % 1
1 31
o
0 0
400 425 450 475 500 525 6 8 10 12 14 16
1, FREQUENCY (MHz) Ve, SUPPLY VOLTAGE (Vdcl
Figure 8. Power Output versus Frequency Figure 9. Power Output versus Supply Voltage
4 l l 4
T
f = 450 MHz f = 512 MHz
3 Pin = 150 MW 3
E = Pin = 150 MW
g =
32 32 — Pin = 100 MW
g — // Pin = 50 mW g ]
L— in = T N 1y
E.’: 1 // // 9:“- 1 ///// Pin = 50m_—W
5
n.g // o ______..————"""’
0 0
6 8 10 12 14 16 6 8 10 12 1 16
Ve, SUPPLY VOLTAGE (Vdc) Ve, SUPPLY VOLTAGE (Vdc)
Figure 10. Power Output versus Supply Voltage Figure 11. Power Output versus Supply Voltage
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MOTOROLA

m SEMICONDUCTOR s [
TECHNICAL DATA
MRF557

| The RF Line

15W 870 MHz

RF LOW POWER
TRANSISTOR

NPN SILICON

NPN SILICON RF LOW POWER TRANSISTOR
... designed primarily for wideband large signal predriver stages
in the 800 MHz frequency range.

® Specified @ 12.5 V, 870 MHz Characteristics
Output Power = 1.5 W
Minimum Gain = 8.0 dB
Efficiency 60% (Typ)

® Cost Effective PowerMacro Package

® Electroless Tin Plated Leads for Improved Solderability

MAXIMUM RATINGS

Rating Symbol Value Unit
Collector-Emitter Voltage VCEO 16 Vdc
Collector-Base Voltage VeBo 36 Vdc
Emitter-Base Voltage VEBO 4.0 Vdc
Collector-Current — Continuous Ic 400 mAdc
Total Device Dissipation @ T¢c = 75°C (1,2) Pp 3.0 Watts
Derate above 75°C 40 mW/°C SEATING PLANE
Storage Temperature Range Tstg —-65to +150 °C
STYLE 2:
THERMAL CHARACTERISTICS PN - COLLECTOR
Characteristic Symbol Max Unit g EBTQTETER
Thermal Resistance, Junction to Case RoJc 25 °CW 4. EMITTER
(1) Tc, Case temperature measured on collector lead immediately adjacent to body of package. —m‘w
(2) The MRF557 PowerMacro must be properly mounted for reliable operation. AN938, DIM | MIN | MAX | MIN |
“Mounting Techniques in PowerMacro Transistor,” discusses methods of mounting and A 4.44 K
heatsinking. C .90
.84
84
K .24 1
L 246 .6
CASE 317D-01

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

-

Characteristic

Symbol Typ l Max Unit

OFF CHARACTERISTICS

Collector-Emitter Breakdown Voltage
(ic = 5.0 mAdc, Ig = 0)

V(BR)CEO Vdc

Collector-Emitter Breakdown Voltage
(Ic = 5.0 mAdc, Vgg = 0)

V(BRICES Vdc

Emitter-Base Breakdown Voltage
(Ilg = 0.1 mAdc, Ic = 0)

V(BRIEBO vdc

Collector Cutoff Current
(Vce = 15 Vdc, VBg = 0, Tc = 25°C)

ICES 0.1 mAdc

ON CHARACTERISTICS

DC Current Gain
(Ic = 100 mAdc, Vcg = 5.0 Vdc)

heg 90 200

DYNAMIC CHARACTERISTICS

Output Capacitance
(Veg = 15 Vdc, g = 0, f = 1.0 MHz)

35 5.0 pF

FUNCTIONAL TESTS

Common-Emitter Amplifier Power Gain
(Vee = 12,5 Vdc, Pyt = 1.6 W, f = 870 MHz)

Figures 1, 2

Gpe 8.0 9.0 dB

Collector Efficiency
(Vcc = 12,5 Vdc, Poyt = 1.5 W, f = 870 MHz)

Figures 1, 2

55 60 %

nc

Load Mismatch Stress
(Vee = 155 Vdc, Pip = 225 mW, f = 870 MHz,
VSWR = 10:1 all phase angles)

Figures 1, 2

No Degradation in Output Power

FIGURE 1 — 800-880 MHz BROADBAND CIRCUIT

RF
Power
Input

RF
Power
Output

C1, C2, C5, C7 — 0.8-8.0 pF Johanson Gigatrim*
C3, C4 — 15 pF Clamped Mica, Mini-Underwood
C6 — 27 pF Clamped Mica, Mini-Underwood
C8 — 91 pF Clamped Mica, Mini-Underwood
C9 — 68 pF Clamped Mica, Mini-Underwood
C10 — 1.0 uF, 25 V Tantalum
B — Bead, Ferroxcube 56-590-65/38
PCB — 1/16" Glass Teflon, ¢ = 2.56

(See Photomaster Figure 3)

*Fixed tuned for broadband response.

= L1, L4 — 5 Turns #21 AWG, 5/32" ID

L2, L3 — 60 x 125 x 250 Mils Copper Tab on
27 Mil Thick Alumina Substrate

L5 — 7 Turns #21 AWG, 5/32" ID

Z1 — 1.65 x 0.163" Microstrip, Zo = 50

Z2 — 0.85 x 0.163" Microstrip, Zg = 50 Q

Z3 — 0.625 x 0.163" Microstrip, Zg = 50 Q

Z4 — 1.35 x 0.163" Microstrip, Zo = 50 Q
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FIGURE 2 — 800-880 MHz BROADBAND CIRCUIT

iy
= 4

FIGURE 3 — 800-880 MHz TEST CIRCUIT PHOTOMASTER

warssy 15w + 4

800 - 880 MMZ

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

.
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FIGURE 4 — PERFORMANCE IN BROADBAND CIRCUIT

1 80
n 70
S et =
g "I L
é 10 T GW g_(w 5
[T ] s E
£ 80 Bsouz
<]
2 6o E ol
3 2 3
[N / & 54
40 == £ en
o =
20 Z 01w
=
0 E
800 820 B0 860 0 30

f, FREQUENCY (MHz)

FIGURE 5 — Zjp, and Z versus COLLECTOR VOLTAGE, INPUT POWER AND OUTPUT POWER

Zin ZoL*
Ohms Ohms
Ve =75V Vge = 125V Vec =75V Vee = 125V
§ Pout 806 MHz = 1.7 W Pout 806 MHz = 2.1 W
FREQUENCY Pout 870 MHz = 14 W Pout 870 MHz = 1.8 W
MHz Pin = 300 mW Pin = 200 mW Pout 960 MHz = 1.0 W Pout 960 MHz = 1.1 W
806 24 +j3.9 24 + j31 147 - ja4 13.6 — j12.8
870 25 + j4.6 27 +j3.7 17.2 - j8.6 16 — j13.2
960 6.1 +j7.4 6.8 + j8.3 40 — j8.3 38 - j10.5
*ZoL = C of the load i d: into which the device operates at a given output power, voltage and frequency.
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FIGURE 6 — POWER OUTPUT versus POWER INPUT
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FIGURE 8 — POWER OUTPUT versus FREQUENCY
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FIGURE 10 — POWER OUTPUT versus SUPPLY VOLTAGE
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FIGURE 7 — POWER OUTPUT versus FREQUENCY
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FIGURE 9 — POWER OUTPUT versus SUPPLY VOLTAGE
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FIGURE 11 — POWER OUTPUT versus SUPPLY VOLTAGE
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[ | ?E'E'X.'J.‘éﬂ“éﬂ‘icm“ ] [
MRF559

| The RF Line |

0.5 W — 870 MHz

HIGH FREQUENCY
TRANSISTOR

NPN SILICON

NPN SILICON HIGH FREQUENCY TRANSISTOR
... designed for UHF linear and large-signal amplifier applications.
® Specified 12.5 Volt, 870 MHz Characteristics —
Output Power = 0.5 Watts
Minimum Gain = 8.0 dB
Efficiency = 50%
® S Parameter Data From 250 MHz to 1.6 GHz
® 1.0 dB Compression > +20 dBm Typ
@ Ideally Suited for Broadband, Class A, Low-Noise Applications

® Recommended As Driver for MHW808 and MHW820,
806-870 MHz Power Modules

MAXIMUM RATINGS

Rating Symbol Value Unit
Collector-Emitter Voltage VCEQ 18 Vdc
Collector-Base Voltage VcBO 36 Vdc
Emitter-Base Voltage VEB 30 Vdc
Collector-Current — Continuous Ic 150 mAdc
Total Device Dissipation @ Tc = 50°C Pp 20 Watts
Derate above 50°C 20 mwW/°C
Storage Temperature Range Ts_(g -65 to +150 °C
POWER DISSIPATION STVLEZ:
25 PIN 1. COLLECTOR
. 2. EMITTER
3. BASE
4 EMITTER
g 20 NOTE:
E DIMENSION D NOT APPLICABLE IN ZONE N.
=E
=2z15
iy MALLMETERS woes
) oM [ MN | MAXC | MN T MAX
e~ A | 44 | 521 | 0155 | 026
<10 ¢ | 1% | a4 | 00%5 | 0100
22 D | o084 | 099 [ 0038 | 0039
=< F | 020 | 030 | 0008 | 0012
S 08 G [ o6 | 114 | 0030 | o
’ K | 724 | 813 | 0285 | 030
L | 1054 | 143 | 0415 | 0450
N = 1.65 - 0.065
0
0 50 100 150 200

Tc. CASE TEMPERATURE (°C)
CASE 317-01
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ELECTRICAL CHARACTERISTICS (Tc = 25°C unless otherwise noted)

| Characteristic Symbol Min Typ Max Unit ]
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage V(BRICEO 18 — — Vde
(Ic = 5.0 mAdc, Ig »0)
Collector-Base Breakdown Voltage V(BRICBO 36 — — Vdc
(Ic = 100 pAdc, Ig = 0)
Emitter-Base Breakdown Voltage V(BRIEBO 3.0 — — Vdc
(Ig = 100 pAdc, Ic = 0)
Collector Cutoff Current ICES — — 1.0 mAdc
(VCg = 15 Vdc, Vgg = 0)
ON CHARACTERISTICS
DC Current Gain hFE 30 90 200 —
(Ic = 50 mAdc, Vg = 10 Vdc)
DYNAMIC CHARACTERISTICS
Current-Gain — Bandwidth Product fr — 3000 — MHz
(Ic = 100 mAdc, Vcg = 10 Vdc, f = 200 MHz)
Output Capacitance Cob - 2.0 25 pF
(Vcg=12.5Vdc, Ig=0, f= 1.0 MHz)
FUNCTIONAL TESTS
Common-Emitter Amplifier Power Gain f=870 MHz Gpe 8.0 9.5 — dB
(Ve = 12.5 Vdc, Poyt = 0.5 W) =512 MHz — 13 —
Collector Efficiency f=870 MHz n 50 65 —_ %
(Vee = 12.5 Vdc, Poyt = 0.5 W) =512 MHz — 60 —
TYPICAL PERFORMANCE @ Vcc =75V
Common-Emitter Amplifier Power Gain f =870 MHz Gpe — 6.5 — dB
(Vee = 7.5 Vdc, Poyt = 0.5 W) f=512 MHz — 10 —
Collector Efficiency f=870 MHz n — 70 — %
(Vee = 7.5 Vde, Poyt = 0.5 W) f=512 MHz — 65 —
FIGURE 1 — 870 MHz TEST FIXTURE
T
Ve IC7 :I\CG
c1 cs
— 23 Z5 26
Z1 22
M
c2
L L3 L4
(0
L2

1o

C1, C2, C4, C5 — 1.0-10 pF Johanson
C3, C6 — 0.001 uF Chip Capacitor

C7 — 1.0 uF Tantulam
L1, L4 — 4 Turns #26 AWG, 0.3 cm ID, 0.4 cm Long
L2, L3 — Ferrite Bead
Microstrip Elements — ¢ = 1.0

Z1 —5001.5cm
Z2—-30025cm
Z3—-50020cm
Z4—5001.2cm

25,26 —500 1.25cm
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FIGURE 2 — OUTPUT POWER versus INPUT POWER FIGURE 3 — OUTPUT POWER versus FREQUENCY
£=512 MHz Vec=75V
800 800 1
/ 1| Pp=100mw
—~ ]
£ 500 -/ L— £ 600 — ]
= Veg =125 V/ Veg=75V 1 = I =50 mW
s &
g )4
~ 400 ~ 400 =25 mW—
g g \\\\
=1 b=
o o
2200 2200
0 ' 0
0 20 40 60 80 100 400 425 450 475 500 525
Pin. INPUT POWER (mW) f. FREQUENCY (MHz)
FIGURE 4 — OUTPUT POWER versus COLLECTOR VOLTAGE FIGURE 5 — OUTPUT POWER versus FREQUENCY
t=512 MHz Vec=125V
800 800 —
I l /l/ \\iiw mwW
_ Pin = 75 MW = 50mw _ Y\T\
= 600 + £ 600 +
a3 e I T — -
E yde =5mw| 4+ = T B
S 4 S —
s / | S i
e 400/ , ='ﬂ £ 400 =15 mW —
=] Y = =)
= L =
3200 ] 3200
a as
0 0
5.0 15 10 125 15 175 400 425 450 475 500 525
Vg, COLLECTOR VOLTAGE (V) f, FREQUENCY (MHz) *
FIGURE 6 — Zj;, AND Zg|_versus COLLECTOR VOLTAGE, INPUT POWER, AND OUTPUT POWER
Zin ZoL"
f OHMS OHMS
FREQUENCY
?Illl’-h Vec=7.5-125V Vec=75V Vecc=125V
15mW | 25mW | 50mwW | 0.25W | 0.50W | 0.75W || 0.25W | 0.50W | 0.75W
400 43-j133|49-j11.0| 57-j87 || 31-j49 | 44-j34 | 42-j49 | 20-i68 | 42-j60 | 52-i54
440 39-j88 |45-j87 | 5.4-j69 || 27-j42 | 39-j30 | 40-j6.9 | 19-j62 | 37-j54 | 49-j50
480 35-j44 |41-j65 | 50-j43 || 24-j36 | 36-j25 | 39-j9.0 | 18-j56 | 33-j48 | 47-j46
520 32-j2.2 |38-j43 | 47-j1.7 || 22-j30 | 34-j20 | 37-j12 || 17-j52 | 31-j44 | 47-j42

*ZoL = Conjugate of the optimum load impedance into which the device output operates at a given output power, voltage and frequency.
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FIGURE 7 — OUTPUT POWER versus INPUT POWER

FIGURE 8 — OUTPUT POWER versus FREQUENCY

=870 MHz Vcc=75V
800 800
R //
£ 600 £ 500
[ "
: Vg =125V /] vee=75v _L—1"| =
g 7 = £ Pin = 100 mW ——
g g —1
= 400 £ 400 —
> 2 =50 mW
5 5
3 = T
3 5 =25mW
3200 y 7 o2 200
0 0
0 30 60 90 120 150 800 830 860 890 920 950
Pin. INPUT POWER (mW) f, FREQUENCY (MHz)
FIGURE 9 — OUTPUT POWER versus COLLECTOR VOLTAGE FIGURE 10 — OUTPUT POWER versus FREQUENCY
=870 MHz Vec=125V
800 —T 800
Pin=100mW 4 —
= — \\\.
2 600 — 2 600
z e i e
] =50 mW S
2 : I
= 400 e ! & 400 3
>
: 1 1 £ |
o =25m [ — a S—— =25 mW
] — — 1
3 200 | E 200
- a.
/
L—1
0
50 15 10 125 15 175 800 830 860 890 920 950
Vg, COLLECTOR VOLTAGE (V) f, FREQUENCY (MHz) .
FIGURE 11 — Zj;, AND 2| versus COLLECTOR VOLTAGE, INPUT POWER, AND OUTPUT POWER
Zin ZoL*
f OHMS OHMS
FREQUENCY
MHz Vec=7.5-125V Vee=75V Vcc=125V
25mW | 50mW | 100mw | 0.25W | o50w | 075w [ o.25w | 050w | 0.75W
800 29+j22 | 38+j44 | 47+i65 [15.0-36.8/22.7-j30.6/27.1 -j22.6[[14.6 -143.6]17.2 -i39.7|23.4-j37.7
850 32+j35 | 38+j5.2 | 48+j7.4 [157-35.3]23.9-28.7|27.3-i21.5[16.3-40.8[17.8-39.5/23.7 - j36.8
900 38+j5.7 | 44+j70 |654+j87 [16.4-j33.7|25.1 -j27.0|27.5 - 12045ﬂ17.3 -i38.2|18.3-j39.3[23.9 - j36.0
950 41+j7.4 | 45+j88 | 55+j10.1][17.0-j32.2|26.3 -j25.2|27.6 - 11944I17,z -36.1]20.1 - j38.5/24.5 - j35.6

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

|
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FIGURE 12 — GAIN versus FREQUENCY
VCE =10V, Ig = 50-100 mA
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FIGURE 14 — NOISE FIGURE AND ASSOCIATED GAIN

FIGURE 13 — GAIN versus COLLECTOR CURRENT versus COLLECTOR CURRENT
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FIGURE 15 — CURRENT GAIN BANDWIDTH PRODUCT
versus COLLECTOR CURRENT FIGURE 16 — OUTPUT CAPACITANCE versus
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FIGURE 17 — COMMON EMITTER SCATTERING PARAMETERS

VCE Ic f S11 S21 S12 S22
(Volts) (mA) (MHz) 1S111 1z 18211 ¢ 1812l ¢ 1822 L9
5.0 10 250 0.72 -161 6.20 93 0.057 30 0.30 -91
500 0.73 179 3.16 76 0.069 43 0.27 -94 '

1000 0.76 158 1.62 55 0.105 63 0.27 -119

1500 0.82 142 1.08 41 0.155 70 0.41 -137

25 250 0.70 -173 717 89 0.045 47 0.26 -123

500 0.70 172 3.63 75 0.073 60 0.20 -128

1000 0.74 152 1.90 54 0.134 67 0.21 -1567

1500 0.79 136 1.32 39 0.196 66 0.32 -167

50 250 0.72 -178 7.63 89 0.038 56 0.27 -139

500 0.72 170 3.85 77 0068 67 0.23 -141

1000 0.75 153 2.01 59 0.129 72 0.23 -162

1500 0.81 137 1.40 46 0.188 70 0.32 -164

100 250 0.73 179 7.34 88 0.036 61 0.26 -143

500 0.74 169 3.70 77 0.067 7 0.22 -144

1000 0.76 153 1.94 59 0.130 74 0.24 -166

1500 0.81 138 1.36 46 0.191 71 0.32 -167

150 250 0.78 176 5.19 92 0.033 64 0.22 -131

500 0.78 167 2.76 78 0.065 74 0.21 -131

1000 0.80 151 1.49 58 0.129 77 0.24 -155

1500 0.85 135 1.05 45 0.191 73 0.35 -161

10 10 250 0.69 -157 7.03 94 0.050 33 0.34 -67
500 0.70 -178 3.59 77 0.060 46 0.32 -69

1000 0.74 160 1.84 55 0.094 67 0.29 -94

1500 0.81 142 1.20 41 0.148 76 0.42 -121

25 250 0.67 -168 8.30 91 0.039 46 0.24 -93 3

500 0.68 176 4.25 77 0.060 60 0.21 -89

1000 0.72 158 219 57 0.109 7 0.19 -114

1500 0.78 142 1.47 44 0.165 74 0.31 -134

50 250 0.68 -174 8.88 90 0.035 55 0.21 -110

500 0.68 172 4.49 77 0.060 67 0.18 -104

1000 0.72 155 2.31 59 0.113 74 0.17 -128

1500 0.77 139 1.58 46 0.169 74 0.28 -140

100 250 0.68 -178 8.49 89 0.03 61 0.19 -104
500 0.69 170 4.32 76 0.06 7 0.17 -97

1000 0.72 153 2.25 58 0.12 76 0.17 -123

1500 0.78. 137 1.53 44 0.18 75 0.28 -137
150 250 0.72 178 6.53 - 91 0.029 64 0.22 -7
500 0.73 169 3.37 77 0.056 75 0.24 -75

1000 0.76 152 1.79 57 0.112 80 0.22 -108

1506 0.83 137 1.22 43 0.175 79 0.34 -129
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FIGURE 18 — TUNABLE TEST FIXTURE

FIGURE 19 — PRINTED CIRCUIT BOARD LAYOUT

INPUT

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