RF Power Transistors

The JO 4020, 4030 and 4040 offer the greatest
combination of gain, bandwidth and power
output available in the industry. They are inhe-
rently more reliable than conventional transistors.
They use internal impedance matching elements
to improve performance in the following areas :
Broadband performance without tuning; increa-
sed stability ; high input-output isolation ; increa-
sed reliability and more cost effective designs.

Electrical Characteristics (T, = 25 °C)
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JO 4020
JO 4030
JO 4040

136-175 MHz -~ VSWR

20 Watts
30 Watts
40 Watts

y

BO ARA R O 04020 04030 O 040
Min. ’
BVEgo Emitter - Base Breakdown 4 4 v
Voltage
Min. =
BV¢go Collector - Emitter 18 18 v
Breakdown Voltage -
@
- Min.
O | BV¢go Collector - Base Breakdown | 40 40 v
= Voltage . .
Max. -
lcpo Collector Cutoff Current 2 2 mA
Min.
Hee D.C Current Gain =
25 25 ~
Min.
P, Power Gain 30 w
GAIN 40
Load VSWR | Mismatch Tolerance 0:1 o:1 f
= Z, Common Emitter Amplifier 29 |25+j049 1.65 | Q
3 Input Impedance +j1.75 +j27 .
F Common Emitter Amplifier la+jr2g25—joq 185 Q
Load Impedance —jo0.1 :
Max. -
Con Collector - Base 100 180 | PF
Capacitance -
Ic Continous Collector Current | 5.6 8 - A -
216_c Thermal Resistance 25 1.75 | °C/W
% Tste Storage Temperature 200° | °C
S and Junction Temperature =
Pp Power Dissipation 70 100




JO VHF

TYPICAL POWER GAIN PERFORMANCE WITH OPTIMUM MATCHING

Power Output vs Frequency
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Power Output vs Power Input
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JO VHF

DEVICE IMPEDANCE PARAMETERS AT 12.5V AND RATED INPUT POWER

DEVICE FREQUENCY (MHz) Zin (Q) Zout ()
136 1.60+j2.25 5.40 —j1.4
150 2.00 +j2.20 465 —j1.7
J04020
165 2.40+j2.10 4.10 —j1.75
175 290 +j1.75 4,00 —j1.25
136 1.40+j1.50 3.60 + j0.65
104030 150 1.75 +j1.45 3.30 —j0
165 2.15+j1.20 2.75 —j0.25
175 2.50 +j0.9 2.50 +j0.1
136 1.05 +j2.05 2.45+j0.35
104040 150 1.25 +j2.20 2.20 +j0.25
165 1.50 +j2.45 1.93+j0.15
175 1.65 +j2.70 1.85+j0.10
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MTTF factor is derived from calculations based on
metal migration theory. The following example will
serve to demonstrate the use of the MTTF factor
chart shown above. Consider the JO4040 operating at
normal conditions.

Po =40W
Ve =125V
Pin = 8W
n =80%

From this we calculate Ic = 4.0A. Therefore, the
total power dissipation is 18W.
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The junction temperature can then be calculated
from

Tj = Tstud + PgX0jc.

In this example PgX0jc is 32°C.

For a stud temperature of 80°C, Tj is 112°C. From
the chart above, we find the JO4040 has an MTTF
factor of 1.0 X 10° hours amps® at 112°C. We cal-
culate MTTF as follows:

MTTE = 10X 10° hrs. amp?
(4.0 amp)?

= 62,500 hrs.
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JO VHF

JO4020 TEST CIRCUIT
BROADBAND' (136-175 MHz)
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PARTS LIST

All capacitors in pF unless otherwise indicated.

ANl capacitors in pF are Underwood capacitors; others are
disc-ceramic.

2 turns #18AWG, 0.16" 1.D., 1/4" spacing

5/8" length # 18AWG, shaped: ./ \_

1-1/2" length #16AWG, straight wire

1/2" length # 18AWG, shaped: J/ \

3 turns #18AWG, 0.16" 1.D., 1/8" spacing

4708, 1/2 watt, carbon

2-1/2 turns #22AWG on Ferroxcube VK211/07-38B

*220pF consists of one 100pF and one 120pF. They are
soldered as close as possible to the transistor, symmetrically,
one on each side of the base lead.

JO4040 TEST CIRCUIT
BROADBAND (136-1756 MH2)

REC 1
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PARTS LIST
All capacitors in pF unless otherwise indicated.

All capacitors in pF are Underwood capacitors; others are
disc-ceramic.

1 turn #18AWG, 0.16" 1.D.

5/8" length # 18AWG, shape: / \.

1-1/2” length #18AWG

3 mil. copper strap, 9/16”L x 5/32"'W, shape: VAN
2 turns #18AWG, 0.19" 1.D., 0.15"" spacing

2-1/2 turns #22AWG on Ferroxcube VK211/07-38

*150pF capacitors are soldered as close as possible to the
transistor, symmetrically, one on each side of the base lead.

JO4030 TEST CIRCUIT

BROADBAND (136-175 MHz)
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PARTS LIST

All capacitors in pF unless otherwise indicated.

Al capacitors in pF are Underwood capacitors; others are
disc-ceramic.

L1, L3
L2
L4
LS
R1
RFC-1
z1

2 turns #18AWG, 0.16” 1.D., 1/8" spacing

1/2 length # 18AWG, shaped: / \_

3 mil. copper strap, 1/2°L x 5/32"'W shaped: VAN
3'turns #18AWG, 0.16" 1.D., 1/8" spacing

5182, 1/2 watt, carbon

2-1/2 turns #22AWG on Ferroxcube VK211/07-38

11 turns #24AWG enameled, wound on 10§2,1/2
watt, carbon resistor

*220pF consists of one 100pF and one 120pF. They are
soldered as close as possible to the transistor, symmetrically,
one on each side of the base lead.

CASE OUTLINE — JO PACKAGE

0.250
DIA
| 0.117 DIA
(2 HOLES)
0.980
TYP
0215
TYP
0.155
CERAMIC | @—— 0735 ——|
CAP
~ 0500 oo
|a— 0450 _.] g
. DIA

P

0300 o
M;x C—- 1 ] 01000160
W COPPER - } f
HEAT SINK
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RF Power Transistors

The JO 4045 and JO 4070 use internal impe-
dance matching elements to improve performance
in the following areas :

Broadband performance without tuning increased
stability.

High input output isolation.

Increased
designs.

reliability and more cost effective

~

(JU 4045 45 WATTS
J0 4070 70 WATTS

175 MHz - 125V

Electrical Characteristics (Triange = 25 °C)
BO ARA 2 O D O O 404 O 4070
Min
BVego Emitter - Base Breakdown 4 4 v
Voltage
Min
BVceo Collector - Emitter 18 18
% Breakdown Voltage
2
Min
O | BVigo Collector - Base Breakdown 40 40
Qa Voltage
Max
lcso Collector Cutoff Current 2 5
Min
Heg D.C Current Gain 10 10
Min
PGain Power Gain 45
70
Min
n Efficiency 60 60
% | Load VSWR| Mismatch Tolerance 0:1 ©:1
il
w Typ
«c | Z, Common Emitter Amplifier 14+j09 [18+j1.25
Input Impedance
Typ . . -
2y oad Common Emitter Amplifier 19+j0 |125—j06 a
Load Impedance -
Max
Cop Collector - Base Capacitance 100 180
lc Continous Collector Current 8 12
g 9;_c Thermal Resistance 22 1.25 C/W |
8 Tst6 Storage Temperature —65°C — 65 °C .
S and Junction Temperature to + 200 °C | to + 200 °C
Pp Power Dissipation 80 140
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JO VHF

PACKAGE OUTLINE

s

J-Zero-C
205 —{ |e—
250
DIA
| 117 DIA
980 —_— - (2 HOLES)
TYP
215_,_,[ c
TYP
| |e 155
CERAMIC |@—— 735 —=
CAP 500 010
N |‘—75_6—’i 005
1\~ DIA \
) X
300 - [} % 175
MAX 7S
v [ .. ] 100 160

™ COPPER — [
HEAT SINK
725
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