MOTOROLA

H SEMICONDUCTOR /i

TECHNICAL DATA

The RF Line
VHF Power Transistors

... designed primarily for wideband, large-signal output amplifier stages in the
30-200 MHz frequency range.

® Guaranteed Performance at 175 MHz, 28 Vdc
Output Power — 4 to 25 Watts
Minimum Gain — 1010 13 dB
Collector Efficiency — 60%, Min
® 100% Tested for Load Mismatch at All Phase Angles with 30:1 VSWR
¢ Gold Metallization for improved Reliability
e Diffused Ballast Resistors

MAXIMUM RATINGS

PT9730
Series

TO 200 MHz
4 TO 25 WATTS
VHF POWER
TRANSISTORS

L NPN SILICON

CASE 145D-01, STYLE 1

(.380 SOE)

Rating Symbol | 9730 [ 9732 | 9734 | 9731 | unit
Collector-Emitter Voltage VCEO 35 Vdc
Collector-Base Voltage VCES 60 Vde
Emitter-Base Voltage VEBO 4 Vdc
Collector Current — Continuous ic 1 1.26 25 4 Adc
Total Device Dissipation «« T¢ = 25°C Pp 10 20 30 45 Watts
Derate above 25°C 0.06 | 0.114 | 0.173 | 0.257 WrC
Operating Junction Temperature Ty 200 °C
Storage Temperature Range Tstg -65to +150 °C
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Case Rwsc | 175 | 88 | 58 | 39 cW
ELECTRICAL CHARACTERISTICS
L Characteristic Symbol l Min | Typ l Max [ Unit
OFF CHARACTERISTICS
I Collector-Emitter Breakdown Voftage {Ic = 25 mA, Ig = 0} V(BRICEO 35 — — Vdc
Coliector-Emitter Breakdown Voltage (I = 50 mA, Vgg = 0} V(BRICES 60 — - Vde
Emitter-Base Breakdown Voltage (i = 1 mA, Ic = 0) V(BR)EBO 4 — — Vdc
Collector Cutoff Current PT9730 ICES - — 05 mAdc
(VCE = 25V, Vgg = Q) PT9732 — — 1
PT9734 — -_— 1.5
PT9731 — — 2
ON CHARACTERISTICS
DC Current Gain (Ic — 500 mA, VeE - 10 V) T ohee [ 20 [ = s ] — ]
DYNAMIC CHARACTERISTICS
Output Capacitance PT9730 Cob — — 12 pF
(Ve = 28V, I = 0.f - 1 MH2) PT9732 — — 18
PT9734 — -— 24
PT9731 — — 40
{continued)
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PT9730 Series

ELECTRICAL CHARACTERISTICS — continued

Characteristic

] Symbol T

L UnitJ

FUNCTIONAL TESTS
Common-Emitter Amplifier Power Gain PT9730 |  Gpg 13 — — B
(VCE = 28V, Poyr - Rated, f 175 MH2) PT9732 12 - —
PT9734 1.8 — —
PT9731 10 — —
Collector Efficiency (Vcg 2B V. Pgyt - Rated, f 175 MHz) L) 60 — — %
Load Mismatch '3 I
(VCE - 28V, Pgut  Rated, ! - 175 MHz, N°03fgl:f‘,’,‘:;£:r'"
Load VSWR - x:1, Ail Phase Angles)
Saturated Output Power PTg730 Psat b w
(VCE = 28V.f - 175 MHz) PT9732 —
PT9734 -
PTI731 —
TYPICAL CHARACTERISTICS
, PT9730 — 4 WATTS
§ +—— VCE = BV 2 \%
&
2 = e~ \
b A s
5 /| nv S S
g A Sy 1t ay
< /V '/ 3
g _— Y N S
5 / 1178 MHe < Py AW
22 2 v/ RPN QSRS U R 4
7
1 0
0 a1 0.2 0.3 04 05 0.6 100 120 140 160 180 200 220
P\, POWER INPUT (WATTS) f, FREQUENCY (MHz)
Figure 1. Power Input versus Power Output Figure 2. Power Gain versus Frequency
7 &0
5 2
w
2 S—1 - +- I 50 Kﬁ—j——»
I 3
S § ~— R
=]
z S — T z® b— /’\
?f R g X
= . D N T = e gl
= - -—«F = 3
- 2
2 L X = L
z 2
@ ! o 7“;// g 2 ‘)_Th
& o
;-;;» Pp - AW ; By - AW
£ 3 ~ - —t vee = 8V 7] g 10 Voo ~ 28V
I o |
-5
100 1200 140 160 180 200 220 100 120 40 160 180 200 220

f, FREQUENCY (MKz)

Figure 3. Series Input Impedance versus Frequency

1000

“+ A

Vg - 5V

f., CUTOFF FREQUENCY (MHz)

200

o 0.1 02 03 04
I, COLLECTOR CURRENT {AMPS)

05

Figure 5. Cutoff Frequency versus Current

Figure

f, FREQUENCY (MH2)
4. Series Output Impedance versus Frequency

o
o

o
~

o

0.05

ic, COLLECTOR CURRENT {AMPS)

<
P=y
=

o
o

Vg, COLLECTOR-TO-EMITTER VOLTAGE (V)
Figure 6. Safe Operating Area

MOTOROLA RF DEVICE DATA

2-1124



PT9730 Series

TYPICAL CHARACTERISTICS
PT9732 — 8 WATTS
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Figure 7. Power Output versus Power Input Figure 8. Power Gain versus Frequency
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Figure 9. Series Input Impedance versus Frequency Figure 10. Series Output Impedance versus Frequency
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Figure 11. Cutoff Frequency versus Current Figure 12. Safe Operating Area

MOTOROLA RF DEVICE DATA

2-1125



PT9730 Series

TYPICAL CHARACTERISTICS
PT9734 — 15 WATTS
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Figure 17. Cutoff Frequency versus Current Figure 18. Safe Operating Area

MOTOROLA RF DEVICE DATA

2-1126



PT9730 Series

TYPICAL CHARACTERISTICS
PT9731 — 25 WATTS

48 24
~ 4 —— Dp—1 7
w
E VeE =
R - 8BV _| g % ~- 4
2 z
5 e o e o M
3 u v 0V € 1 e Veg -
= / E \\
g y, /4 e %
e —— e T
E I L &
=™
g 7 ll 4 L
t . 175 MH: Py = 25W
0 | 0 ]
0 2 3 4 5 3 100 120 140 160 180 200 220
Pin. POWER INPUT (WATTS} f, FREQUENCY (MHz!
Figure 19. Power Output versus Power Input Figure 20. Power Gain versus Frequency
8 30
a &
s 66—t = %
5 =
a @
2 4 —+- = 2 2
g 3
£ R | ] g
= 2 = C o
2 2 E
g >/x = — g
z i 2 |t
s 0 ‘_7/ ¥ 3 w1 TR
& / w
2] %
ER L Py BW @ 5 PO:ZSW_
™~ - =
/ Vo = 8Y 3 vee = 28Y
y | 0
100 120 140 160 180 200 220 100 120 140 160 180 200 220
f, FREQUENCY (MHz) f, FREQUENCY {MH2)
Figure 21. Series Input Impedance versus Frequency Figure 22. Series Qutput Impedance versus Frequency
1000
B 10| €
= 800 - - + - - — e sp A 1 1 1
R z
> — s
o = \
& 600 — -4 g b+ ——— -
2 =
[=3 =1
A =
w [ ~on s St
& a0 b (74_' e N 2 E
e / g F 1
a | Veg - BV 3 05F T T
- o
=200 |- Lo o} T¢ = %
B 02 —— - ]
0 ‘ 0‘ L L L Ll 4 e
0 05 L 15 2 25 T2 510 50100
Ic, COLLECTOR CURRENT {AMPS) Vce, COLLECTOR-TO-EMITTER VOLTAGE W1
Figure 23. Cutoff Frequency versus Current Figure 24. Safe Operating Area

MOTOROLA RF DEVICE DATA

2-1127



PT9730 Series
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C1, C8 — 7-100 pF ARCO #423 L1 — 2 turns, 0.1" wide by 0.02" thick copper strip, 1:4" 1.D.
€2 — 8-60 pF ARCO #404 L2 — 4 turns, 0.1" wide by 0.02" thick copper strip, 1:4” 1.D.
C3 — 90 pF UNELCO
€4 — 1000 pF UNELCO A1 — 10 ohms, 0.5 W carbon resistor
C5 — 0.1 mF disc capacitor
C6 — 5 mF. 50 V electrolytic RFC1 — 150 nH molded inductor
C7 — 5-B0 pF ARCO #462 RFC2 — 10,000 nH malded inductor
RFC3 — 4 turns #16 AWG, 516" 1.D
Figure 25. 175 MHz Test Circuit (PT9731)
> 4]\ ,\ W MIN
AT 175 MHz
100 mW
PT9730 PT9731
Figure 26. Typical Application
25 Watt VHF 24 V Power Amplifier
u e {
INPUT 1 PR I L2 IF
Al REC3 @
t RFC1 DUT. rf
C2 3 4
1 1 1.
B = R1 RFC2 § RFC4 I =
C1 — 3-35 oF ARCO #403 L1 — 1-1/2 turns #20 AWG, 1/8" L.D. T 5
C2, C8 — 8-60 pF ARCO #404 L2 — 4 turns #16 AWG, 5/16” 1.D. =
€3 — 25 pF UNELCO
C4 — 500 pF UNELCO R1 — 10 ohms, 0.5 W carbon resistor 1 +
C5 — 0.1 mf disc capacitor C6
C6 — 5 mF, 50 V electrolytic RFCY, RFC3 — 660 nH molded inductor =
C7 — 1.5-20 pF ARCO #402 RFC2 — 4700 nH molded inductor J) 4 vge =

RFC4 — 1,000 nH moided inductor
Figure 27. 175 MHz Test Circuit (PT9730 and PT9732}
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C1 — 3-35 pF ARCO #403

C2 — 8-60 pf ARCO #404

€3 — 1000 pF UNELCO

C4 — 0.1 mF disc capacitor

C5 — 5 mF, 50 V electrolytic
CB, C7 — 1.5 20 pF ARCO #402

(4]

RFCH

1}

LY — 1i2 turn #16 AWG, 3:8" 1.D.
L2 — 4 turns #16 AWG. 38" 1.D

—

R1 — 15 ohms, 0.5 W carbon resistor c4
RFC1 — 1000 nH molded inductor '
RFC2 — 6 turns #16 AWG, 38" |.D 5

RFC3 — 560 nH molded inductor

+Vee

Figure 28. 175 MHz Test Circuit (PT9734)
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