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MOTOROLA H-33-21
m SEMICONDUCTOR
TECHNICAL DATA

TPV3100
The RF Line

VHF Linear Power Transistor

u ... designed for linear, push-pull amplifiers in VHF Band Ill. The TPV3100 utilizes gold 28 V — 170-230 MHz
metallization, diffused emitter baliast resistors and a low thermal resistance header to VHF LINEAR
ensure long term reliability. POWER TRANSISTOR

Band Il {170-230 MHz)

2B W — Prof @ —~51dB IMD

28V—Vee

High Gain — 14 dB, Ciass A @ f = 225 MHz
Push-Pull Package

Gold Metallization for Reliability

MRP 7
CASE 827-01/1, STYLE 1

MAXIMUM RATINGS

Rating Symbol Valus Unit
Collector-Emitter Voltage VCeo 35 Vdc
Collector-Base Voitage VcBO 65 Vde
Emitter-Base Voltage VEBO 35 Vdc
Coliector Current — Continuous Ic 8 Adc
Operating Junction Temperature Ty 200 °C
Storage Temperature Range Tstg -65to +200 °C
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Tharmal Resistance, Junction to Case (Tg = 70°C} Reyc 08 °C/W
ELECTRICAL CHARACTERISTICS
Characteristic Symbol | Min | Typ Max unit |
OFF CHARACTERISTICS
Collector-Emter Breakdown Voltage {ic = 50 mA, Ig = 0) V(BRICEO 35 — — Vdc
Collector-Base Breakdown Voltage (Ic = 50 mA, Ig = 0) V(BRICBO 65 -_ —_ Vde
Emitter-Base Breakdown Voitage {ig = 5 mA, Ic = 0) V(BR)EBO 35 — - vde
Collector-Emitter Breakdown Voltage (Ic = 50 mA, Rgg = 15 (1) V(BRICER 60 — — Vde
ON CHARACTERISTICS
| DC Current Gain (Ic = 0.5 A, Vcg = 28V) [ nee | 20 [ — ] 10 | — |
DYNAMIC CHARACTERISTICS
I Qutput Capacitance (Veg = 28 V. Ig = 0, f = 1 MHz) l Cob l - | 60 ‘ — l pF l

{continued)
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TPV3100
ELECTRICAL CHARACTERISTICS — continued »
I Characteristic Symbol Min Typ Max | unit |
FUNCTIONAL TESTS
Common-Emitter Amplifier Small-Signal Gain Gpg 14 — — dB
(VCE = 2BV, Poyp = 28 W, f = 225 MHz, I = 2 x 2.25 A)
Load Mismatch "]
(VCE = 28V, Poye = 28 W, f = 225 Mz, No Degradation n
Load VSWR = c:1, All Phase Angles) P
Intermodulation Distortion, 3 Tone iMD4 — - -51 dB
{f = 225 MHz, VCE = 28V, I = 2 x 225 A, Prgf = 28 W,
Viston Carrier = -8 dB, Sound Carrier = —7 48,
Sideband Signat = - 16 dB, Specification TV05001)
Output Power, 1 dB Compression Point Po1dB 100 - - w
IVCE = 2BV, f = 225 MHz, I = 2 X 100 mA, Pof = 28 W)
CLASS A TYPICAL VALUES
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Pout, OUTPUT POWER (WATTS)

Figure 1. IMD versus Output Power

3

P10, INPUT POWER [WATTS)

Figure 2. Output Power versus input Power (CW)

Class A Large Signal Impedances

fo (MH2) Zin (Ohms) Zoad {Ohms)
170 1+ )06 145 + 10
200 09 + 1 125 + j7
230 1.2 + 52 10.5 + 8.2

NOTES: Ve = 28V Ig = 2x 226 A
Z;p. Values for optimum input return loss
Zi pad: Values for best IMD at 28 W ref
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TPV3100

T-33-27
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L1, L8 — 80 mm teflon coaxial cable 50 ohms C1, C2 — 4700 pF chip capacitor
L2, L7 — 80 mm teflon coax:al cable 256 ohms C?7, C8 — 4700 pF chip capacitor
L3 — 25 mm line W = 1.5 mm on substrate C3 -~ 68 pF chip capacitor
L4 —5 mm line W = 1.5 mm on substrate C4 — 100 pF chip capacitor
LS — 5 turns dia 5 mm, 08 mm wire, L = 5 mm C5 — 220 pF + 22 pF chip capacltor
L6 — 33 mm line W = 2 mm on substrate C6 — 33 pF chip capacitor
L9 — 10 turns dia 3 mm, 0 5 mm wire €9, C11 — 1000 pF + 10 nF + 0.1 uF chip capacitor

C10 — 1000 uF 5V
C12 — 1000 uF BV
€13, C14 — 0.1 »F chip capacitor substrate teflon-glass 1/50 inch.

Figure 3. 225 MHz Test Fixture
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Figure 4. Biasing Circuit
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TPV3100 T-33-27
CLASS AB TYPICAL VALUES -
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Figure 5. Output Power versus Frequency Figure 6. Collector Efficiency versus Frequency
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Class AB Large Signal impedances "
Frequency Zin Zy0ad =y B
(MHz} () Q) = W
o =
170 125 + |05 10 + j10 g =
<<
200 39 + )09 95 + |7 E [~
230 1+ 2 65 + 165 s
10 E
NOTES: VCE = 28 Volts Ig = 2x 100 mA Pgyr = 100 W E
— Zn values to get optimum input return loss -
— Zy gad values to get optimum output power and efficiency - \
1
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Figure 7. MTTF versus Junction Temperature
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»
IN
L1, L9 — 50 ohms coaxial 1 = 80 mm C1— 68 pF ATC 1008
L2, L3, L8 — 25 ohms coaxial cable or semi-ngid 1 = 80 mm C2 — 100 pF ATC 100B
14 — 40 ohms line 2.5% of Ag 225 MHz or 1 = 23 mm sub 1/50 inch tefion glass €3 — 220 pF ATC 1008
LS — 40 ohms line §5% Ag 225 MHz or 1 = 6 mm C5 — 27 pF + 33 pF ATC 100A
L6 — 3 turns ID 4 mm wire 1 mm @ leads 5 mm long €6, C7 — 1 nF + 10nF + 0.1 uF + electrolytc
L7 — 40 line 3.5% Ag 225 MHz or 1 = 32 mm 1/50 teflon glass
L10— 11 turns ID 4 mm wire 1 mm @ L4 has to be adjusted for Gain
L11 — 0 22 uH molded inductar L6 and L7 have to be adjusted for the best lead

Figure 8. 170-230 MHz Broadband Amplifier, Class AB
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Figure 9. Components Layout
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