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SEMICONDUCTOR TECHNICAL DATA by TP5002S/D
The RF Line
UHF Linear Power Transistor
The TP5002S is an NPN gold metallized transistor using diffused ballast Tpsoozs
resistors for reliability and ruggedness. The TP5002S was specifically designed
as a low power driver with high gain and can be operated in Class A, B or C.
» 380-512 MHz
* 1.5W—Pgut
e« 24V —VcC 1.5W, 380 to 512 MHz
« High Gain — 13 dB Min, Class A @ 470 MHz o OWE:FTEEE’S*ET or
NPN SILICON
MAXIMUM RATINGS
Rating Symbol Value Unit
Collector-Base Voltage VcBO 45 Vdc
Emitter—Base Voltage VEBO 35 Vdc
Total Device Dissipation @ T¢ = 25°C Pp 7.0 Watts
Derate above 25°C 0.045 w/eC
Operating Junction Temperature T) 200 °C
Storage Temperature Range Tstg —65to +200 °C
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit CASE 249-06, STYLE 1
Thermal Resistance, Junction to Case Reac 21 °C/W (:280 SOE S)
(Tc=70°C)
ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise noted.)
| Characteristic | Symbol | Min Typ | Max | Unit
OFF CHARACTERISTICS
Collector-Base Breakdown Voltage V(BR)CBO 45 — — Vdc
(Ic=2.0mA, Ig=0)
Emitter—Base Breakdown Voltage V(BR)EBO 4.0 — — Vdc
(lg=2.0mA, Ic =0)
Collector Cutoff Current IcBO — — 0.5 mAdc

Vc=24V,Ig=0)

ON CHARACTERISTICS

DC Current Gain hgg 15 — 120 —
(Ic =100 mA, Vcg =5.0V)

DYNAMIC CHARACTERISTICS

Output Capacitance Cob — — 45 pF
(Ve =28V, Ig =0, f= 1.0 MH2)
FUNCTIONAL TESTS
Common-Emitter Amplifier Power Gain GpE 13 — — dB

(VCE = 23V, Pout = 1.5 W, f = 470 MHz, I = 200 mA)

Saturated Output Power Psat — 22 — W
(Vce =23V, f=470 MHz, Ic = 200 mA)

REV 1

@ MOTOROLA

] Motorola, Inc. 1995



+VBE
RF
INPUT
50Q
c1

AY|

C7 Cc9 cu
L2
ML1 ML2
S
~ C2 ~C3
1 rri

C1, C6 — 220 pF 0805 681C Sprague
C2 — 8.2 pF ATC100A8R2DP50

C3 — 10 pF ATC100A100DP50

C4, C5 — 27 pF ATC100A8R2DP50
C7—10pF 35V
C8 — 100 pF 63 V
C9, C10 — 1.0 nF 0805 681C Sprague
C11, C12 — 220 pF 0805 681C Sprague
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L1 — Hairpin wire 1.1 mm L =33 mm
L2 — 4 turns, ID 2.5 mm, 0.5 mm wire
ML1 — Microstrip Line W =2.5mm Zg =70 Q, L = 6% Ag at 470 MHz
ML2 — Microstrip Line W =2.5mm Z5 =70 Q, L = 3% Ag at 470 MHz
ML3 — Microstrip Line W =2.5mm Z5 =70 Q, L = 5% Ag at 470 MHz
ML4 — Microstrip Line W =2.5mm Z5 =70 Q, L = 3% Ag at 470 MHz

Board Material: 1/16 In. Teflon Glass, g = 2.55, h = 1.59 mm
Note: Ag is the wavelength in the microstrip circuit

Figure 1. 400—500 MHz Broadband Amplifier

50Q

FREQUENCY (MHz) | 400 410 420 430 440 450 460 470 480 490 500
RE(Zin)Q 25 25 25 2.3 2.4 2.3 2.2 2.2 2.1 2.1 2.0
IM(Zin)Q 2.0 2.2 2.7 3.2 3.5 3.8 3.9 4.0 4.2 4.9 5.0

RE(Zload)Q 33.4 355 36.5 37.0 38.4 39.5 40.4 41.4 42.4 43.4 44.4
IM(Zload)Q 48.3 48.9 49.4 49.9 50.8 50.9 51.3 51.7 52.2 52.6 53.0
Table 1. Impedance Data
Vce = 23 Volts
Ic =200 mA
Pout = 1.5 Watts
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TYPICAL CHARACTERISTICS
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Figure 2. Output Power versus Input Power Figure 3. Return Loss versus Frequency
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Figure 4. Power Gain versus Frequency Figure 5. MTTF Factor versus
Junction Temperature
Vec = ' NN—
R1
P1
=
m R2
D1 O Ve
T1
o
R3
C1— 100 yF 63V R3 —10kQ 1/4 W
D1 — 1N4148 R4 —50Q 1/4 W
P1—1.0kQ R5 — 100 Q 1/4 W
R1—10Q12 W T1— BD136
R2 — 180 Q 1/4 W
Figure 6. Class A Bias Circuit Figure 7. Component Layout
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PACKAGE DIMENSIONS
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NOTES:
/ \ 1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
4 D 2. CONTROLLING DIMENSION: INCH.
3 1 3. SEATING PLANE = GROUND AND IS CONNECTED
\_ / ? TOPIN LAND 3.
K 4 ~_ INCHES MILLIMETERS
M DIM[ MIN | MAX | MIN | MAX
l * A [ 0271 [ 0286 | 688 [ 7.26
L/ C | o012 | 0136 [ 284 | 345
D [ 0215 [ 0235 | 546 | 507
H [ 0055 [ 0065 | 140 | 1.65
J [ 0003 [ 0007 | 008 0.18
3 K [o0435 [ — [ w05 [ —
HJ |<—A—>| l M 45° REF 45° REF
J— - - C STYLE L:
T L J SEATING PINL EMITTER
T T 2. BASE
3. EMITTER
4. COLLECTOR
CASE 249-06
ISSUE H

Motorola reserves the right to make changes without further notice to any products herein. Motorola makes no warranty, representation or guarantee regarding
the suitability of its products for any particular purpose, nor does Motorola assume any liability arising out of the application or use of any product or circuit,
and specifically disclaims any and all liability, including without limitation consequential or incidental damages. “Typical” parameters can and do vary in different
applications. All operating parameters, including “Typicals” must be validated for each customer application by customer’s technical experts. Motorola does
not convey any license under its patent rights nor the rights of others. Motorola products are not designed, intended, or authorized for use as components in
systems intended for surgical implant into the body, or other applications intended to support or sustain life, or for any other application in which the failure of
the Motorola product could create a situation where personal injury or death may occur. Should Buyer purchase or use Motorola products for any such
unintended or unauthorized application, Buyer shall indemnify and hold Motorola and its officers, employees, subsidiaries, affiliates, and distributors harmless
against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death
associated with such unintended or unauthorized use, even if such claim alleges that Motorola was negligent regarding the design or manufacture of the part.
Motorola and. 4. are registered trademarks of Motorola, Inc. Motorola, Inc. is an Equal Opportunity/Affirmative Action Employer.
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