MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

The RF Line

UHF Linear Power Transistor

... designed for 24 Vot UHF large—signal common emitter amplifier applica-
tions in industrial and commercial FM equipment operating in the 380 to
512 MHz frequency range, i.e., cellular radio base stations.

s 380-512 MHz

o 15W — Pgyt

s 24V —\Vce

* High Gain — 11 dB Min, Class AB
* Gold Metallization for Reliability

MAXIMUM RATINGS

TP5015

15 W, 380-512 MHz
UHF LINEAR
POWER TRANSISTOR
NPN SILICON

Rating Symbol Value Unit
Emitter-Base Voltage VEBO 4.0 Vde
Total Device Dissipation @ T = 70°C Pp 18 Watts
Derate above 70°C 0.143 W/°C
Qperating Junction Temperature Ty 200 °C CASE 319-07, STYLE 2
Storage Temperature Range Tstg —-6510 +200 *C (EB)
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Case (T¢ = 70°C) RoJC 7.0 °CW
ELECTRICAL CHARACTERISTICS (T( = 25°C unless otherwise noted.)
| Characteristic | Symbol | Min Typ Max Unit
OFF CHARACTERISTICS
Emitter—Base Breakdown Voltage V(BR)EBO 4.0 — - Vde
(E=5.0mA,Ig=0)
Collector—Emitter Breakdown Voltage V(BR)CER 40 — —_ Vde
(I =10mA, Rgg = 75 Q)
Collector-Emitter Leakage ICER — — 10 mAdc
(Vee=26V,RRe=75Q)
ON CHARACTERISTICS
DC Current Gain hFe 15 — 100 —-—
{Ilc =100 mA, Ve =10 V)
DYNAMIC CHARACTERISTICS
OQutput Capacitance Cob — 16 25 pF
(Vep=24V,Ig=0,f=1.0MHz)
FUNCTIONAL TESTS
Common—Emitter Amplifier Power Gain GPE 11 — — dB
(VCE =24V, Poyi = 15 W, f = 470 MHz, Iy = 50 mA)
Collector Efficiency 50 60 — %
(VCE =24V, Pyt =15 W, = 470 MHz, I = 50 mA)
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

The RF Line
NPN Silicon
RF Power Transistor TP5051

The TP5051 is designed for 470 MHz cellular radio base stations in both
analog and digital applications. It incorporates high value emitter ballast
resistors, gold metallizations and offers a high degree of reliability and

ruggedness.

s Specified 470 MHz Characteristics 50/60 W, 470 MHz
Output Power — 50 Watts @ 24 Volts, 60 Watts @ 26 Volts RF POWER TRANSISTOR
Gain --- 9 dB min NPN SILICON

Efficiency — 60% min
Class AB or C Operation

» Circuit board photomaster available upon request by contacting
RF Tactical Marketing in Phoenix, AZ.

MAXIMUM RATINGS

Rating Symbol Value Unit
Collector—Emitter Voltage VGER 40 Vde
Collector-Base Voltage VcBO 48 Vdc
Emitter-Base Vollage VeBO 4 Vde
Collector—Current — Continuous ic 10 | Ade
Total Device Dissipation @ T = 25°C Pp 145 Watls
Derate above 25°C 0.8 W/eC
Storage Temperature Range Teg —-65to +150 °C
CASE 333A-02, STYLE 2
Operating Junction Temperature Ty 200 °C
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Case at 70°C Case (1) Royc 1.2 °C/W
ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise noted.)
Characteristic | symbot | min | Typ [ max | unit |
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage V(BR)CER 40 — — Vde
(I =80 mA, RBE = 75 ) .
Emitter—Base Breakdown Voltage V(BR)EBO 4 — — Vdc
(le = 15 mAdc) K
Collector—Base Breakdown Voltage V(BR)CBO 48 — — Vdc
(Ic = 50 mAdc)
Collector—Emitter Leakage ICER — — 15 mA
(VCE=26V,RRe =754)
ON CHARACTERISTICS
DC Current Gain hFE 15 — 80 —
(Ig =1 Ade, VoE =10 Vde)
NOTE: (continued}

1. Thermal resistance is determined under specified RF operating condition.
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ELECTRICAL CHARACTERISTICS — continued {Tc = 25°C unless otherwise noted.)

| Characteristic | Symbol [ Min Typ Max Unit |
DYNAMIC CHARACTERISTICS
Output Capacitance Cob — 60 _ pF
(VcB=26V,Ig=0,f= 1 MHz) ’
FUNCTIONAL TESTS
Common-Emitter Amplifier Power Gain Gp1 e} 10 — dB
(Voo =24V, Poyt =50 W, Igq = 150 mA, = 470 MHz)
Collector Efficiency nt 60 65 — %
(VCo =24V, Poyy=50 W, f = 470 MHz) ’
Load Mismatch ¥ )
(Vo =24V, Pout =50 W, Igg = 150 mA . No Degradation in Qutput Power
Load VSWR = 5:1, all phase angles at frequency of test)
Overdrive oD T
(VGG = 24 V, Pi = 12 W, f = 470 MHz) ‘No Degradation in Output Power
Power Saturation Psat 65 — —_ w
(Voo =24V, =470 MHz)
Common—Emitter Amplifier Power Gain Gp2 9 10 — dB
(Voo =26V, Pout=60W, Icq = 150 mA, f = 470 MHz)
Collector Efficiency n2 80 65 —_ %
(Vo =26V, Poyt =60 W, f =470 MHz)
Load Mismatch y2
(Vecec =26V, Poyt =60 W, Iog = 150 mA : No Degradation in Output Power

Load VSWR = 5:1, all phase angles at freguency of test)

RF QUTPUT
RF INPUT
500
EPOXY GLASS 1116 INCH er = 4.5
Components List
C1,C9, 330 pF, 5%, Chip Capacitor 0805 D1,02  Diode, 1N4148
ca2,Ccs AIRTRONIC Trimmer Capacitor 5400 B Ferrite Board
C3 10 pF, ATC Chip Capacitor Li,L2 6 Tums, #18 AWG ¢ 4 mm Choke
C3¥ 12 pF, ATC Chip Capacitor P1 1 k€2, Trimmer
C4,C5 22 pF, ATC Chip Capacitor Rt 56 Q, 5%, Chip Resistor 1205
Cé 15 pF, ATC Chip Capacitor R2 470G Q, 5%, Chip Resistor 0805
Cc7 18 pF, ATC Chip Capacitor ™ SMD Transistor, MJD31C or Similiar
C10 47 uF, 83 V, Electrotytic Capacitor T2 Voltage Regulator 7805
C11,C14 15 nF, Chip Capacitor DB0O5
C12,C13 330 pF, 5%, Ghip Capacitor 0805
Figure 1. 470 MHz Electrical Schematic
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TAGD oNVLINANGD U0 (4

C)

n

Pout=50W,VCE=24V

t Zin ZoL*
(MH2) (9)] ()
512 1-j32 2-j0.7
490 0.97-2.8 22-/05
470 09-j2.7 2.4 +j0.13
450 0.85—j2.5 2.6+]0.9
410 0.8-j2.1 3+j0.5

Figure 2. Series Equivalent Input and Output Impedances

TP5051
2-1000
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TYPICAL CHARACTERISTICS
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Figure 5. Output Power versus Supply Voltage Figure 6. Power Gain, Collector Efficiency
versus Frequency
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Figure 7. 470 MHz Test Circuit Components View
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