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Introduction

This catalog contains the latest TRW Semicon-
ductor devices used by design engineers. In addi-
tion to the specifications listed herein, we offer a
wide variety of specially screened and tested
High Reliability products and custom tested
devices to your unique specifications.

Our reputation as the world-wide leader in
quality Semiconductor devices is your assurance
that TRW is committed to remaining number one
— by continually developing new/better devices
for your applications and servicing your
requirements.

This catalog will be up-dated periodically and
therefore we would appreciate your constructive
input.

About this Catalog...
The catalog is organized by product segments
followed by a preliminary specification section.

Marketing

TRW has Sales Engineering Offices and
Distributor warehouses for Semiconductors
located worldwide. The following pages show the
addresses and pertinent information for them. At
both the Lawndale, California, and Bordeaux,
France facilities intemal sales and marketing per-
sonnel are organized on the geographic concept.
They welcome the opportunity to discuss your
requirements.

Leadership

TRW has pioneered many significant
developments in both RF and High Power switch-
ing technology.

TRW pioneered the Power SCHOTTKY rectifier
and brought it from a laboratory curiosity to a
usable, efficient low voltage rectifier.

TRW's switching diodes are among the fastest
in the world. At high voltages in particular, the
performance is unmatched.

Policy on Customer Drawings and

Special Requirements

Often, it is necessary to control specific
characteristics or impose screening requirements

which are different from or beyond the normal
manufacturing processes for products listed
herein.

Because of the complexity of administering
special parts to customer drawings, the following
policy is established:

1. Customer drawings for TRW products must be
reviewed by the product producing division
and agreed to in writing prior to a purchase
order.

2. Authority for approval and agreement to sup-
ply items described in customer drawings rests
solely with the product producing division. No
agent, distributor, field sales representative or
other person engaged other than as a direct
employee of the product producing division is
authorized to approve or agree to supply items
described by customer drawings.

. Orders for TRW standard products will be
supplied in accordance with published data
only. Advance or verbal orders for standard
product confirmed with additional re-
quirements, such as drawings or fixturing, will
be rejected unless specific agreement is ob-
tained from the product producing division in
advance.

w

4. ltems to customer drawings will (in general)
be assigned unique type numbers for control
purposes.

A few words about TRW Semiconductors...

Dear Customer:

Your request for this databook indicates an in-
terest in our product that is greatly appreciated
by TRW Semiconductors.

Data on the product contained herein speaks
for itself. | will confine my comments to issues
not contained in the technical data, but which
are of equal importance to you, our customer,
and to us, the TRW people who want to service
your needs. They are:

® CUSTOMER SERVICE

® APPLICATIONS SUPPORT

© PRODUCT QUALITY

© R&D AND PRODUCT ENGINEERING

In 1982, we completed the re-structuring of
our organization to strengthen these important
areas.

A well staffed CUSTOMER SERVICE organiza-
tion structured on a geographic and an account
basis will assure timely answers regarding your
purchase orders.

An APPLICATIONS ENGINEERING staff exists
solely to provide technical assistance and advice
to you.

| have a personal commitment to the QUALITY
of the product supplied by TRW Semiconductors.
This is supported by an experienced, well-staffed
QUALITY ASSURANCE organization reporting
directly to me.

A large portion of our operating budget is
dedicated to RESEARCH and PRODUCT DEVEL-
OPMENT. In my opinion, we have assembled
some of the most talented Semiconductor physi-
cists and engineers in the world to staff these
groups. We also encourage them to have fre-
quent involvement with you our customers. This
helps us assure that our development direction is
toward your present and future needs.

We enjoy the role of a “leading-edge”
technology company and | pledge to continue the
investment for innovative product and service for
your use.

Thank you for your response to our products in
the past years. it is my hope that you will find
this databook and our products and people useful
for your current and future design needs.

Yours Very Truly, a—

Kevin M. Finn, Vice President, General Manager
Semiconductor Division
TRW Electronic Components Group



TRW Electronic
Components Group

4 XYY

Printed Circuit Division

200 South Turnbull Canyon Road

City of industry, California 31748

Phone: 213/333-1201

Products: Printed circuit boards, multilayer
and doublesided.

LS| Products Division
4243 Campus Point Court
San Diego, California 92121
Phone: 714/457-1000

Products: Data converters, arithmetic products,
and special processors.

Optoelectronics Division
1201 Tappan Circle
Carroliton, Texas 75006
Phone: 214/323-2200

Products: Light-emitting diodes, photo sensors,
optical integrated circuits, optocouplers, and
assemblies.

Semiconductor Division
14520 Aviation Boulevard
Lawndale, California 90260
Phone: 213/679-4561

Products: VHF and UHF microwave power tran-
sistors; linear amplifiers; low-noise transistors;
power switching transistors; power amplifiers and
darlingtons; double-slug, avalanche, Schottky, and
zener diodes.

TRW Composants Electroniques, S.A.
(Subsidiary)

Avenue de La Jalle Re

33300 Bordeaux-Lac, France

Phone: (56) 39.58 . 26

J.P. Laussade, General Manager

Products: RF power transistars.

Connector Division

1501 Morse Avenue

Elk Grove Village, lllinois 60007
Phone: 312/981-6000

Products: Connectors, interconnection systems, IC
sockets, relay sockets, tube sockets, terminal
strips, barrier blocks and crimp terminals.

Cylindrical Connector Division
8821 Science Center Drive
New Hope, Minnesota 55428
Phone: 612/537-1010

Products: Aircraft and military cylindrical
connectors.

Capacitor Division
301 West O Street
N__N_l_ A_L___Il._. ON4Ccn
ugdildid, INEUTdSKd 0Y 129

Phone: 308/284-3611

Products: Film capacitors (metallized and film
foil); ceramic capacitors.

Motor Division
2275 Stanley Avenue
Dayton, Ohio 45404
Phone: 513/228-3171

Products: DC permanent magnet and wound-field
hysteresis and induction-type motors and other
motorized devices, including actuators, pumps,
blowers, and integral gear trains.

Inductive Products Division
380 West Palatine Road
Wheeling, lllinois 60090
Phone: 312/541-0300

Products: Audio and high frequency transformers
and inductors, pulse transformers, power
transformers and inductors, magnetic amplifiers,
electric wave filters, and High Q coils; assemblies
(RF modulators, power adapters, power supplies,
telecommunications, video games, analog/digital),
RF (chokes) insert molded.

Resistive Products Division
401 North Broad Street
Philadelphia, Pennsylvania 19108
Phone: 215/922-8900

Products: Resistors (thick film, flameproof, power
wirewound, high voltage, high frequency, printed
and general purpose metal film); networks (thick
film, precision metal film, carbon alloy, tantalum,
and thin film).



RF Packages
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RF Packages
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RF Packages
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Power Packages
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Packages
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Primarily intended for Vehicular FM Communica
tions, the following devices cover the U.S. and
European mobile bands. All are protected from
damage due to arbitrary terminations up to
o VSWR.

These devices feature TRW's proprietary GOLD
metalization and diffused ballasting.

Alternate packages are avalable on special
order (consult factoryl.



PT8850/A

N A /4

RF Power Transistor

50 MHz
5.0 Watts
125V

13 dB Gain

Class B or C Operation
Diffused Ballast Resistors
Isolated Packages

Common Emitter

20:1 VSWR

.380 SOE

.380 SOE F
Electrical Characteristics (TCASE = 25°C)
SYMBOL CHARACTERISTICS TEST CONDITIONS MIN. TYP. MAX. UNIT
Collector Emitter Ic = 50mA
BVceo Breakdown Voltage B=0 16 v
= Emitter Base It = 1.0mA
§ BVeso Breakdown Voltage lc=0 4 v
[+
a Collector Base lc = 50mA
BVCa0 Breakdown Voltage E=0 36 v
) Vce = 5V
Hre DC Current Gain = 100mA 10 200
. Vce = 12.5V, f = 50 MHz
_ P Power Gain PN = 0.25W 13 dB
(%]
F | Load VSWR | Mismatch Tolerance Vee = 155V, 1 = SOMHz | 54 VSWR
w Pn = 0.25W
n Efficiency Vee = P‘lﬁ"b'z;ﬁo MHz 60 %
Ic Cont. Coll. Current 2.0 A
-
= ouc Thermal Resistance Tc = 25°C 7.0 °C/W
[- - S S —
:5_:" Tsta Storage Temp. -65 150 °C
Po Power Dissipation Tc = 25°C 25 W
1-2

PT8850



PT8850/A
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L—1 R Class C
75 P .25 W [
Vee = 125V
5 | 1]
25 30 35 40 45 50
Frequency MHz
Output Capacitance
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36 \
N
32 N f= 1 MHz
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28 AN
N
N
24
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20
4 8 12 16 20 24
Vcs Volts

Broadband Power Out
vs. Frequency
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— SW
8 2 W
—~ |
6 -— ‘\ AW
4 I~ ~J
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Vee = 125V
2
25 30 35 40 45 50
Frequency MHz
Series Load Impedance
10
o
N R /
8
&
7
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>
6 ]
Class C
Vee = 125V T
5 Pour = 5W +—
25 30 35 40 45 50

Frequency MHz
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.380 SOE
PT88SOA

.380 SOE F
PT88SO




PT8851/A

4 FIXWYY

RF Power Transistor

¢ 10 Watts

e 125 Vcc

e 50 MHz

¢ Class B or C Operation

¢ Diffused Ballast Resistors
e Common Emitter

¢ Isolated Packages

* 20:1 VSWR

<

.380 SOE

.380 SOE F

Electrical Characteristics (Triance = 25°C)

SYMBOL CHARACTERISTICS TEST CONDITIONS MIN. [ TYP. | MAX. | UNIT
BVEeso Emitter-Base Breakdown Voltage lE=1mA,lc=0 4 \
E BVceo Collector-Emitter Breakdown Voltage | Ic = 25mA, 18 =0 16 v
(=
Q BVcso Collector-Base Breakdown Voltage Ic=50mA,le=0 36 Vv
hrFe D.C. Current Gain Vce = 10V, Ic = 500mA 20 150 -
. Vece =125V, f = 50MHz
_ PeAIN Power Gain Piv = 0.6W 12.2 dB
(7]
: n Efficiency P = eV, 1= 50MR g %
. Vce = 15.5V, t = 50MHz .
Load VSWR | Mismatch Tolerance PIN = 0.6W 20:1 VSWR
Ic Continuous Collector Current 2.5 A
';" Bic Thermal Resistance Tc=25°C 58 | °C/W
& Storage Temperature and o
w
= Tste Junction Temperature -65 150 C
] Power Dissipation Tc=25°C 30 w
14 PT8851
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Power Output — Watts

Ohms

20

—_
o

—_
o

Broadband Pour vs Frequency

N‘ - Pin = 1W T
[ ——
N~ bW
\\\L
AW [
\\
Class C 2W
vee = 12.5V
35 425 50
Frequency — MHz
Series Input Impedance
N~
-X
/
| R
Class C _
Vee =125V
Po=10W ]
1
35 425 50

Frequency — MHz

Broadband Power Transfer

20

35MHz

-
o

A | | 7] 50mhz

o
b=t
[
=
|
5 /
g 10 4
5 /
= /
5
/ Class C 1 |
vee = 12,5V
0 2 4 .6 1.0
Power Input — Watts
Series Load Impedance
8
X =
I
6
g 4 ]
S R g
2 Class C _
vee =12.5V
Po=10W |
1
35 425 50

Frequency — MHz

Output Capacitance

40 \
w 36 N\
l \
[+
g 32 N
[ _
Qo
S 28
\\
NS
24 \‘\
20
4 8 12 16 20 24
ves — Volts
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PT8851/A

TEST CIRCUIT

[

RF OUT
RFIN

22pf
I UNELCO 465
L1 4 turns, 16 AWG wire, 0.28” ID, close wound.
L2 6 turns, 16 AWG wire, 0.40” ID, close wound.
L3 12 turns, 16 AWG wire, 0.28” ID, close wound.
RFI 2 turns, 22 AWG wire, wound on Ferroxcube VK211-0738
axial core.
.380 SOE

.380 SOEF

|
=Lt —=12  pressia

300
\/ L 370 o0 ™ MAX
380 006 ]

PT 8851

160 004 370 { T
70 036 [* 380 160 T
1+ 3w 170
C —-L max ¥
SR ’95 ' 8-32 UNC-2A %‘;g
a0 T30 % \
- 980 - 1 S
320

1-6




PT8852/A

RF Power Transistors

e 20 Watts
e 125 Vcc
¢ 50 MHz
¢ High Gain
e Diffused Ballast Resistors
e Common Emitter
¢ |solated Packages
¢ 20:1 VSWR
¢ Class B or C Operation
.380 SOE F
Electrical Characteristics (Tr.anee = 25°C)
SYMBOL CHARACTERISTICS TEST CONDITIONS MIN. [ TYP. | MAX. | UNIT
BVeso Emitter-Base Breakdown Voltage IF=10mA Ic=0 4 \Y
E Bvceo Collector-Emitter Breakdown Voltage | I = 40mA IR =0 16 v
E Bvcso Collector-Base Breakdown Voltage lc=5mA lE=0 36 v
hFe D.C. Current Gain Vce =10V, Ic = 100mA 10 200 -
) Vee =125V, f = 50MHz
PGAIN Power Gain PN =15W 11.2 dB
[
F=125V, f =
,@ n Efficiency X&F: 11 gv?lv SOMHz 60 %
= .
= All Phases Angles
Load VSWR | Mismatch Tolerance Vce =155V, f = 50MHz 20:1 VSWR
PN = 1.5W
Ic Continuous Collector Current 5 A
;t' Gic Thermal Resistance Tc = 25°C 35 °C/W
[-
w Storage Temperature and } o
= TsTe Junction Temperature 65 150 C
Po Power Dissipation Tc = 25°C 50 w
1-7 PT8852



PT8852/A

Power Output — Watts

Ohms

Broadband Pour vs Frequency Broadband Power Transfer

30 T T 1
PN=3W
CEl =SS W 2.5WT ] 25 2IMHz | A" |
— | = a - el
r (%]
2 15w £ 2 )4
—] 05w 1 T | 7
15 N 32 15 /| 50MHz
\ g
10 z 10
Class C & /
Vee =125V
5 5
N
27 425 50 5 1 15 2 25 3
Frequency — MHz Power Input — Watts
Series Input Impedance Series Load Impedance
15
5 E———
1.0 — =t
4 <~
05 Class C “\
vee= 125V 2 3
Po=20W 5 ™~
0 I~
P 2 -
ST = || ClassC X
-5 1 vee = 125V
L1 1 —TPo=20w
| L
1.0 b=—T"] 0 | |
2 42.5 50 27 425 50
Frequency — MHz Frequency — MHz
Output Capacitance
100
w 90 \
[
g 8o \\
= N
g N
S 70 N
N
N
60 \\
\\
NS
S0 8 12 16 20 24
Vs — Volts

1-8




PT8852/A

TEST CIRCUIT

e L
.H@c.

Cs

ouT
IN
PARTS LIST:
Crz 467 ARCO
C36 1000pf UNELCO
C45 466 ARCO
C7 0.1 MFD
Cs 5 MFD
L1 2T.#18 AWG., .35in. I.D.
L2 2-1/2T. #22 AWG. on Ferroxcube VK211-073B axial core.
L3 3T.#18 AWG,, .35in.1.D.
L4 2T.#14 AWG., .35in.1.D.
Ls 2-1/2 1. #18 AWG. on stackpole 9500-DO A7 23-1838 core.
.380 SOE F .380 SOE
220 105
530 1065
2PL
220
==
;
PT 8852 8 PT 8852A
Lo
380 06
80 w6 b e K 4 =
i N § 3m Ed - !
= MAX

170
T ¥ ! !
720 0% 265
970 730 08 8-32 UNC-2A s
980

30
330




PT8853/A ALl

RF Power Transistor

e 50 MHz

e 35 Watts

125V

10 dB Gain

Diffused Ballast Resistors
Common Emitter

Isolated Packages

e 20:1 VSWR

¢ Class B or C Operation

.380 SOE

. /
s .5}\ .380 SOE F
Electrical Characteristics (TCASE = 25°C)
T SYMBOL CHARACTERISTICS TEST CONDITIONS MIN. TYP. MAX. UNIT
Emitter Base _ _
BVeso Breakdown Voltage le=5mAIc =0 4.0 v
—
[ Collector Emitter _ _
: BVceo Breakdown Voltage Ic = 50mA, Is = 0 16 \
[=]
Collector Base _ _
BVceo Breakdown Voltage Ic = 50mA, [ =0 36 v
Hre DC Current Gain Vee = 5V, Ic = 1.0A 10 200
; Vce = 12.5V, f = 50 MHz
Pe Power Gain PN =35W 10 dB
[
w
~ | Load VSWR | Mismatch Tolerance Ve = 15.5V, f = 50 MHz 201 VSWR
w PN =35W
- Vce = 12.5V, f = 50 MHz 0
n Efficiency PN = 35W 60 %
Ic Continuous Coll. Current 6 A
-
=) Power Dissipation Tc = 25°C 75 w
[-
E ouc Thermal Resistance 2.3 °C/W
TsT6 Storage Temperature -65 150 °C

1-10 PT8853



PT8853/A

Broadband Power Out

mBroadband Power Transfer vs. Frequency
o 25 MHz |
1 — 35 W
] -
20W
2 40 % 50 MHz - T
£ g1 | =
E .- = 10W
L 30 7 | 3 1
3 /4 3 0.5 W
] Class C 8 —
g vee = 125V g ~<J
Class C
10 / 10 Voo = 12.5 VT
0 0
1 2 3 4 5 25 30 35 40 45 50
Power In — Watts Frequency MHz
22Series Input Impedance Series Load Impedance s
N
20—\ - /,/ 2.9 \ . < 3
v
18 /] E A 2 B
_ = / \\ R \\ s
2 I
E N
£16 N gz.s N 1 g
D 2 N N |, §
1.4 RN 2 N 02
Class C Class C \
1.2 PN = 3.5 W 2.7—pour 44-50 W X~ ]
Vee = 125V —Vce = 125V
1 L1 1 I 11 _2
2% 30 35 40 45 50 25 30 35 40 45 50
Frequency MHz Frequency MHz
Output Capacitance
140&
130
\
% 120N
v f=1MHz
g 110 NG
£ N
g NC
S 100 N 190 160 gg; = m_i
170 380 i
_l_.%{;_qa
N 832 UNC-2A 465 [ L
90 ~J 4 rl—— 720 L)
970 730 094
~g o 980 J 105
804 8 12 16 20 24 . 05088
.380 SOE
Ves — Volts PTB853A PT8853

1-11




PT8854/A

4 IXWY

RF Power Transistors

¢ 70 Watts
e 12.5Vcc
* 50 MHz

¢ High Gain

¢ Diffused Ballast Resistors

e Common Emitter
¢ |solated Packages
* 20:1 VSWR

¢ Class B or C Operation

.380 SOE

Electrical Characteristics (Tcas: = 25°C)
SYMBOL CHARACTERISTICS TEST CONDITIONS MIN. | TYP. MAX. UNIT
Collector-Base
BVcso Breakdown Voltage le= 0, Ic = 50mA 36V - - Vdc
Collector-Emitter
E BVceo Breakdown Voltage I8 =0,lc = 50mA 16 - Vdc
= Emitter-Base
8 BVeso Breakdown Voltage Ic=0,le=10mA 4 vde
hre D.C. Current Gain Vee=5V,Ic=1A 10 200
Ices Collector Cutoff Current Vce =16V - 0.1 10 mA
: Vce = 12.5V, f = 50MHz
— P Power Gain PN = 8W 9.4 dB
o d
- Loal = =
w VSWR Load Mismatch Tolerance :ﬁ; ;\Z.SV, = S0tz 20:1 VSWR
n Efficiency xuan : 81V2v.5V, f = S0MHz 60 %
Po Maximum Power Dissipation 203 w
é‘ Ic Maximum Collector Current 24 A
«c Operating & Storage o
E Tsto Temperature -65 | — | +150 C
gic Thermai Resistance .86 °C/W

1-12
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PT8854/A

Power Qutput - Watts

OHMS

Efficiency - %

120

100

80

60

40

20

75

70

65

60

55

50

] |
I~y

/
|

PIN

CLASSC

vee =125V

[ 11

25 30 35 40 45 50

Frequency-MHz
Series Input Impedance

CLASSC

Voo = 12,5V |

PN =9W

25 30 35 40 50

Frequency - MHz

45

Collector Efficiency

||

A |

pout = 110w}~ 100w

P A" A sow

Jrad

//

L~
.
~ LA 5w

50W

35 40 45 50

Frequency - MHz

Power Transfer
120 l I P
28MHz 40 MHz
100 -
%) ,// e ¥
£ w0 4 50 MHz
= /.
' L/ /I
2 60 /,/ 7
3 //1
o
z, 40 /
sol—&/ CLASSC _| |
/ vee =125V
3 6 9
Power Input - Watts
Series Load Impedance
_
\\ R
! -X
fr—
P
CLASSC B
Vee = _12.5_V, Pout = 70W
0 HEERN
25 30 35 40 45 50
Frequency - MHz
Output Capacitance
620
" 540
g 460 \\
g N F=1MHz
Q
5 %80 {
N
300
220 [
2 6 10 14 18 22
VCB - Volts
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PT8854/A

70 WATT 50 MHz
12.5V TEST CIRCUIT
+ -
125V O
o7
L5 l
Ce
H‘l
L4
C2 L1 L3 Cs
INPUT © ] S o ouTPUT
;f Cr L2 T Cs ;f co

C1,C2 ARCO 467

C 1000 pF Underwood Electric
C4,C5 ARCO 465

Ce,C7  Apuf

L1 1 Turn No. 18, 5/16 inch diam.
L2 2/2 Turns No. 24 on Ferroxcube VK211-07-3B Core
L3 2 Turns No. 16 5/16 inch diam.
L4 3 Turns No. 16 5/16 inch diam.
Ls 21/> Turns No. 16 on Stackpole
Ceramag No. 9500, DO A7 Core

.380 SOEF .380 SOE

1.055
1.065
2PL

PT 8854 \/ PT 8854A

160 004 370 300
o 006 = 350 § e 370 004 MAX
380 006
R P A '
C 71— MAX b TJ‘




-1 ¥ ¥/
-
RF Power Transistor
¢ 1.8 Watts "
e 88 MHz
e 125V
¢ 14 dB Gain
e o VSWR
TO-39
Electrical Characteristics (TCASE = 25°C)
SYMBOL CHARACTERISTICS TEST CONDITIONS MIN. TYP. MAX. UNIT
Collector Emitter _ _
BVceo Breakdown Voltage Ic =20mA, I8 = 0 16 '
- Collector Base _ -
g BVcBo Breakdown Voltage Ic =20mA le=0 36 v
(%]
] Emitter Base _ -
BVEeso Breakdown Voltage lE=10mA Ic =0 4.0 v
Hre DC Current Gain Vee = 5.0V, ic = 50mA 10 200
: Vce = 12.5V, f = 88 MHz
E Ps Power Gain PN = 07TW 14 dB
=
w - Vce = 15.5V, f = 88 MHz
= n Efficiency PN = 07 W 60 %
Ic Continuous Collector Current 75 A
-
é Po Power Dissipation 5 W
ES ou Thermal Resistance 35 °C/W
—
Tst6 Storage Temp. -65 150 °C



PT8860

Output Power — Watts

R — Ohms

Capacitance — pF

) Broadband Power Transfer

66 MHz P
"
/I 77 Mhz
y.d | |
/ £
2 720 =y
// |
/ &
2
1 /[ H
[ 3
02 .04 06 .08 A
Input Power — Watts
5Series Input Impedance ,
”V\ »
N —x '
\\ 4.1
\\ \ /
+ [N :
4 \\ ,/ 3.55 E
] ©
N L <
~\ 2.9
\
N
3 2.3
66 77 88
Frequency — MHz
11Output Capacitance
10 \\
9 N
N
8 N f = 1 MHz
\\\
. N
N
6
4 8 12 16 20 24
Vcs — Volts

Broadband Power Out

3vs. Frequency

\\ -
\\“
5 07 W. T
"‘\L
04 W
1 03 W,
66 77 88
Frequency — MHz
Series Load Impedance
36 N
32 \
\\
28 AN R\
24 N
66 77 88

Frequency — MHz

T0-39

350
370 ™

029

500 MM

PIN 1. EMITTER
2. BASE 028

315
o [Tl 4
240

034
3. COLLECTOR §

210

2
190 ‘Tllmeﬂsmns in inches




PT8861/A .l-l?.'." -

RF P

wer Transistors

e 5 Watts

e 125 Vcc

* 88 MHz

e Class B or C Operation

e High Gain

¢ Diffused Ballast Resistors
e Common Emitter

¢ [solated Packages

e 20:1 VSWR
.380 SOE F
Electrical Characteristics (Trianse = 25°C)
SYMBOL CHARACTERISTICS TEST CONDITIONS MIN. | TYP. T MAX. | UNIT
BVeso Emitter-Base Breakdown Voltage le=1mA,lc=0 4 v
74 BVceo Collector-Emitter Breakdown Voltage | Ic = 50mA, I8 =0 16 v
w
’é BVceo Collector-Base Breakdown Voltage lc=5mA le=0 36 v
Ices Collector Cutoff Current Vee=15V,18=10 10 mA
hFe D.C. Current Gain Vce =10V, Ic = 100mA 10 200 —
. Vee =125V, f = 88MHz
PGAIN Power Gain Piv = 0.25W 13 dB
-
7 - Vce =125V, f = 88MHz
E n Efficiency PIN = 0.25W 60 %
= All Phases Angles
Load VSWR | Mismatch Tolerance Vce =155V, f = 88MHz 20:1 VSWR
PN = 0.25W
Ic Continuous Collector Current 2 A
-
= 6ic Thermal Resistance Tc = 25°C 7 °C/W
E Tst Storage Temperature and 65 150 o
L ST6 Junction Temperature 0 C
Po Power Dissipation Tc=25°C 25 w

1y PT8861
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Power Output — Watts

Ohms

Broadband Pour vs Frequency

Broadband Power Transfer

Frequency — MHz

Frequency — MHz

Output Capacitance

50

w40

| N

® N

S 30

©

g ~

g ]

S 0 f=1MHz
10

4 8 12 16 20

Vs — Volts

1-18

e e 66MHz_
I e N B T T | 88z
6 ] . 6 S
25W g
=
[
4 5 4
Class C = / [
vee=125v] | €
g
) S 9 Class C 1
~ vee = 12.5V
\\_\ AW y
| 0
66 77 88 10 30 50
Frequency — MHz Power In — Watts
Series Input Impedance Series Load Impedance
| [ ] 20
Class C 1 | N R
Vee=12.5V
IS PN =25W T 15 SN
~
N .
\‘
2 ,/ g 10 X = =
/ 5 A
/ L~
N Class C
NVAR \ 5 Voo =125V
Po=5W
0 0
66 77 88 66 77 88




PT8861/A

TEST CIRCUIT

La Cs
C1

P

C3

T

=
E—
I:_<.
P?_T
I

PARTS LIST:
C1 402 ARCO
C2 403 ARCO

C3 22pf UNELCO
C4 300pf UNELCO
Cs.6 427 ARCO

C7 .001uF
Cs 01uF
(o 100 MFD

L1 4T, #16 AWG., 1/4”1.D.,5/16" long.

L2 2-1/2T., #22 AWG. looped thru VK211-0733 Ferroxcube Core.
L3 8T,#16 AWG., 5/16"1.D.,1/2" long.

La 3T, #16 AWG, 5/16” AWG., 5/16"1.D.,5/16" long.

380 SOEF .380 SOE

105
1.065
2PL

ol

=r=F1s

n PT 8861A

PT 8861
370 004 — 3%
: b w1 W MAX
=it TSt e . F
) 720 [ 10
I P —=1 | s t | f

’. iy —.1 105 -465
980 8-32 UNC-2A s
.380 SOEF
320
330

1-19



PT8862/A

7wy

RF Power Transistor

¢ 12 Watts

e 88 MHz

¢ 8 dB Gain

e 125V

e Class Bor C
Operation

¢ Diffused Ballast
Resistors

e Common Emitter

¢ Isolated Packages

e 20:1 VSWR

Electrical Characteristics (TCASE = 25°C)

1,055
[—— To6s ——1
i
2
- - 230
1

PT8862A

an 004 i
e
_1_1

8
475

I

004
EI 1S

.380 SOE

.380 SOE F

SYMBOL CHARACTERISTICS TEST CONDITIONS MiIN. TYP. MAX. UNIT
Emitter-Base _ _

BVeso Breakdown Voltage Ie=10mA, Ic = 0 4 v
— -
7 Collector-Emitter _ _
& BVceo Breakdown Voltage Ic = 50mA, I8 = 0 16 v
[&]
a

Collector-Base _ —
BVceo Breakdown Voltage Ic = 50mA e =0 36 v
Hre DC Current Gain Vee=5V,lc=10A 10 200
; Vce = 12.5V, f = 88 MHz

Pe Power Gain PN = 18W 8.2 dB
-
(2]
M | Load VSWR | Mismatch Tolerance Ve = 15.5V, f = 88 MHz | 50 VSWR
w PN = 18W

n Efficiency Vee = ;li.s_\/,1f 8=W88 MHz 60 %

Ic Continuous Collector Current 5 A
—d
s Po Power Dissipation Tc = 25°C 25 W
[-
W s Thermal Resistance | 1.2 °C/W
- —

TsT6 Storage Temperature -65 150 °C

1-20
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a
RF Transistors
N W
* 20 Watts TRY
* 12,5 Vce v
e 88 MHz ,.
¢ Class B or C Operation 380 SOE
¢ High Gain
¢ Diffused Ballast Resistors
e Common Emitter
¢ Isolated Packages
* 20:1 VSWR
.380 SOE F
Electrical Characteristics (Trianee = 25°C)
SYMBOL CHARACTERISTICS TEST CONDITIONS MIN. [ TYP. | MAX. | UNIT
BVeso Emitter-Base Breakdown Voltage lE=5mA,lc=0 4 v
E BVceo Collector-Emitter Breakdown Voltage | Ic = 50mA, I8 =0 16 v
: BVcso Collector-Base Breakdown Voltage Ic=50mA, I8 =0 36 v
[=]
Ices Collector Cutoff Current Vee=15V,le=0 10 mA
hFe D.C. Current Gain Vce = 10V, Ic = 100mA 10 200 -
. Vee = 125V, f = 88MHz
_ PGAIN Power Gain PIN=1.6W 1 dB
[7¢]
: n Efficiency X;E;ﬂg{;;v‘ f=88MHz | g %
. Vee =155V, f = 88MHz .
Load VSWR | Mismatch Tolerance PIN=16W 20:1 VSWR
Ic Continuous Collector Current 4 A
:E:‘ 6ic Thermal Resistance Tc = 25°C 58 | °C/W
© Storage Temperature and
E Tste Junction Temperature e 150 A
Po Power Dissipation Tc = 25°C 30 w }
PT8863
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PT8863/A

Broadband Pour vs Frequency " Broadband Power Transfer
40
“‘\,\ PIN = 3W 66MHz ="
% 30 e~ T~ ‘\-\\ % 30 y At
= ~— w| = )4
[
5 : ~ = 88MHz
g2 1.0 5 20 A
S | ClassC 3 /
g vee = 12,5V >
: A
10 “ 10 ,//
e 5W // ClassC | |
I % VCF =|1 ZA?V
0 HE
66 77 88 0 5 15 2 25
Frequency — MHz Power Input — Watts
20 Series Input Impedance 6 Series Load Impedance
R
25 n
2.0 e ) ///
g 15 Class C 4 8 X
] vee = 12.5V s >
PN=1.6W -
1.0 2 Class C L
Vee =125V
-X et Po=20W T |
5
0
66 77 88 66 77 88
Frequency — MHz . Frequency — MHz
Output Capacitance
100
\\
W 80—
:
£ 60 ~_]
g f=1MHz
8 40
20

4 8 12 16 20 24
Vcs — Volts
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PT8863/A

160 004

170 905 ," ;;g’* ()
i B

TEST CIRCUIT
L4
Ls c7
U . . Ve g g S
C1
(y_ﬂé! YA . A —l_
o ol ol . "
;’é ] T T ] T a&
R A PR N BN
1 L L L
1 T~~~ T 1T cus
PARTS LIST:
C1.267 423 ARCO
C3 250pf UNELCO
C4 300pf UNELCO
Cs 400pf UNELCO
Cs .001 uf
Co 500pf UNELCO
Cio Auf
C1 5 MFD
L1 4T.#16 AWG., 1/4"1D,11/16" Long
L2 1-1/2 T. #22 AWG. iouped thru VK211-073B Ferroxcube Core
L3 4T.#16 AWG., 3/16” 1D, 5/16" Long
L4 Loop #16 AWG., 1/2” Long
L5 47.#16 AWG., 1/4”1D.,9/16” Long
Le 1-1/2T. #18 AWG. looped thru CN20 Core.
.380 SOEF .380 SOE
1055
1065
2PL
PT 8863 PT 8863A

§ 00

MAX

970
980

TL'_"

720
730 095
105

1-23




PT8864/A

' N A 44

RF Power Transistor

¢ 35 Watts

e 12,5 Vcc

e 88 MHz

e Class B or C Operation

¢ High Gain

¢ Diffused Ballast Resistors
e Common Emitter

¢ Isolated Packages

* 20:1 VSWR

Electrical Characteristics (TrLanee = 25°C)

SYMBOL CHARACTERISTICS TEST CONDITIONS MIN. | TYP. | MAX. UNIT
BVeBo Emitter-Base Breakdown Voitage lE=5mA,Ic=0 4 v
> BVceo Collector-Emitter Breakdown Voltage | IC = 50mA, 18 =0 16 v
E Bvcso Collector-Base Breakdown Voltage Ic=50mA,le=0 36 v
e IcEs Collector Cutoff Current VeE=15V,IB=0 10 mA
hre D.C. Current Gain Vce =10V, Ic = 100mA 10 200 —
PGAIN Power Gain xﬁf::g‘zv f = 88MHz 8.9 dB
—
(2]
W - Vee = 12.5V, f = 88MHz
= Efficienc ' 60 %
" n iciency PIN = 4.5W °
All Phases Angles
Load VSWR | Mismatch Tolerance Vee = 15.5V, f = 88MHz 20:1 VSWR
PiN = 45W
Ic Continuous Collector Current 6 A
2 [oc Thermal Resistance Tc = 25°C 23 | c/w
[-
frv} Storage Temperature and ) o
= Tste Junction Temperature 65 150 ¢
Po Power Dissipation Tc = 25°C 7,5, ) w
124 PT8864



PT8864/A

Power Qutput — Watts

Ohms

4 8 12 16 20 24
Vcs — Volts

1-25

Broadband Pour vs Frequency Broadband Power Transfer
gg N T 8.'0Win 60
50 TN 6.0W in —]
N ™ soMHz| 1 | L]
45 = - 2 -
“ ~_ [ 40win 5 paBy
35 T | d " 88MHz
2.0Win 2 r 1
30 5 40 Vs
e~ I //
25 g 4 /{
20 Y
15 / Class C
/' vee = 12.5V
10 i
5 20 | l I
66 77 88 2 4 6 8
Frequency — MHz Power Input — Watts
Series Input Impedance Series Load Impedance
Class C 1 R
vee =125 L ——t—
3 PN = 4.5W T 3 -
. T~ R
V3 g2
[— 5 s\ -X
o~
70 ] s
1
60 \\ /) Class C
. \\ vee =125
N i 7 Pout = 40W
50 . ol L1
66 77 88 66 77 88
Frequency — MHz Frequency — MHz
Output Capacitance
125 N
5 100 \\
| ™
8 \\
c -
g " f=1MHz
S
8 50
25




PT8864/A

TEST CIRCUIT

L4

@ NP~ 07l o

O

Clige NS ' AN
C2] & i]_ P Cs Ce | &

(]
N | &

—F—

T ]

L

PT 8864

r R C‘EL L=
T T A T T —© 12,5V

L6

PARTS LIST:

C1.267 423 ARCO

C3 250pf UNELCO
Ca 300pf UNELCO
Cs 400pf UNELCO

Cs 001uF

C9 500pf UNELCO
C1o0 AuF

(1] 5 MFD

L1 4T.#16 AWG., 1/4” 1D, 11/16” Long

L2 1-1/2T. #22 AWG. looped thru VK211-073B Ferroxcube Core
L3 4T.#16 AWG., 3/16" ID,, 5/16" Long

L4 Loop #16 AWG., 1/2" Long

Ls 4T.#16 AWG., 1/4”1D., 9/16” Long

L6 1-1/2 T. #18 AWG. looped thru CN20 Core

.380 SOEF .380 SOE

==t

PT 8864A

300
e il
i B, i T
160 1
‘ 170
5 465
980 8-32 UNC-2A 5

30
330

1-26




PT8865 '-”1 -'.'. .

RF Power Transistors

e 70 Watts

e 125 Vcc

e 88 MHz

¢ High Gain

¢ Diffused Ballast Resistors
¢ Class B or C Operation

e Common Emitter

¢ |solated Packages

* 20:1 VSWR

.380 SOE
Electrical Characteristics (Tr.anee = 25°C)
SYMBOL CHARACTERISTICS TEST CONDITIONS MIN. | TYP. | MAX. | UNIT
BVEso Emitter-Base Breakdown Voltage [E=5mA,lc=0 4 v
E BVceo Collector-Emitter Breakdown Voltage | Ic = 100mA, I8 =0 16 v
: BVcBo Collector-Base Breakdown Voltage Ie=100mA, IF=0 36 \
= ICes Collector Cutoft Current Vee=15V,IB=0 10 mA
hre D.C. Current Gain VeE= 5V, Ic=1A 10 200 -
_ PGAIN Power Gain ’\D/IiE:1112WSV’ f= 88MHz 8.4 dB
e N Vee = 12,5V, f = 88MHz
E n Efficiency PN = 11W 60 %
Load VSWR | Mismatch Tolerance [\,/,ff:1115\i V. = 88MHz 20:1 VSWR
Ic Continuous Collector Current 24 A
i 0i¢c Thermal Resistance Tc = 25°C .86 °C/W
|
Po Power Dissipation Tc = 25°C 200 w

1-27 PT8865



PT8865

Power Qutput — Watts

Ohms

Broadband Pour vs Frequency

Broadband Power Transfer

2on I 100 -
TUy \\\P'N: 14W SGMHZII/’
I — 80 LT
% ~~__ o £ /1 | T s
60 W — N | 60 74
5 /
=3
=)
40 S 40
—— ]
W~ z %
20 |1 Class C T 5 / Class C |
Vee = 125V v, Vee =125V
ol L1 11 0 | [
66 77 88 4 8 10 14
Frequency — MHz Power Input — Watts
Series Input Impedance Series Load Impedance
1] [T
Class C Class C
vee=12.5V vee=12.5V
Po = 70W R Po=70W
R fom]
>~
w
1 E 1
|t S
X ] L1
| /
y
C /
X y
0 0
66 7 88 66 77 88
Frequency — MHz Frequency — MHz
Output Capacitance
600 \
w 500
l N
g 400 \\
8 300 ~
—
f = 1MHz
200
4 8 12 16 20
Vces — Volts

1-28




PT8865

TEST CIRCUIT

La
Q¥ e o
L1 ’ " Voo g W
Q__;im e YA . .
C3 Ca Cs C
L2

; 7
T T - ( AR ARt
| T T =T _1_4443125v

1L
"

PARTS LIST:

C1.26.7 423 ARCO

C3 250pf UNELCO
C4 300pf UNELCO
Cs 400pf UNELCO

Cs  0014F

C9 500pf UNELCO
C1o AuF

C1 5 MFD

L1 4T,#16 AWG., 1/4”1.D.,11/16” long.

L2 1-1/2T., #22 AWG. looped thru VK211-073B Ferroxcube Core
L3 4T, #16 AWG., 3/16"1.D.,5/16" long.

La Loop #16 AWG., 1/2" iong.

Ls 4T,#16 AWG., 1/471.D.,9/16” Long.

Le 1-1/2T., #18 AWG. looped thru CN20 Core.

.380 SOE

1055
1065

i Eg%+_}_{ ‘1 =

4PL

300

370 04—
= — MAX
3807 006
4 1.8
160 T
170
465
832 UNC-24 &

20
330

1-29



2N6080 SERIES

4 XYY

RF Power Transistors

* 4 to 30 Watts
* 12,5 Vcc

e 175 MHz

¢ High Gain

* Rugged

* Low Cost

e Common Emitter
* |solated Packages

%,

T~
1

.380 SOE

1-30

2N 2N 2N 2N
SYMBOL CHARACTERISTICS TEST CONDITIONS 6080 | 6081 | 6082 | 6083 UNIT
) . le=1mA,lc=0 4
Min. Emitter-Base ’
BVEBO le=2mA,lc=0 4 v
Breakdown Voltage le= 5mA. Ic =0 4 4
; Emi Ic=10mA,l8=10 16
BVceo g;géfgéﬁgt%roﬁrglger Ic=20mA,18=0 16 v
= 9 Ic = 100mA, s = 0 16 | 16
= . Ic=5mA,lE=0 36
= »
g | Bveso | Min. Collector Base Ic=10mA, It = 0 36 v
e g Ic=15mA, le=0 36 36
Iceo Max. Collector Cutoff Current | Ve =15V, Ie=0 0.25 05 1 1 mA
Vee =5V, lc = 0.25A 5
hre Min. D.C. Current Gain Vee =5V, Ic = 0.5A 5 -
Vee=5V,Ic=1A 5 5
Vee=125V,Po = 4W 12 63
) ' Po = 15W .
PGAIN Min. Power Gain f=175MHz, Po = 25W 6.2 dB
- Po = 30W 5.7
(%]
= VeE = 12.5V, PIN = 0.25W 60
£ | Min. Efficiency Pu=3sw 50 50 %
f=175MHz, PN = 8W 50
Max. Collector-Base Ves = 15V, f = 1MHz
Cos Capacitance E=0 20 85 130 130 pF
Ic Continuous Collector Current 1 25 5 7 A
-‘E“ 6ic Thermal Resistance Tc=25°C 145 5.6 3.5 2.5 °C/W
[- 4
w Storage Temperature and o o o
= Tsts Junction Temperature -65"C to +150°C ¢
Po Power Dissipation Tc= 25°C 12 I 3 l 50 l 70 W
2N6080



2N6080 SERIES

Ohms

Ohms

Ohms

2N6080
Series Input Impedance Series Load Impedance
30
M~ R
A N -
2 A \ 20 -
/ N N[ [T
N é \ A
| | ClassC A e | h
vee = 12,5V —X N
1PN = 25W 10 I N
N | [classC
X vee = 12.5V
0 ol L[ 1]
130 140 150 160 170 180 130 140 150 160 170 180
Frequency — MHz Frequency — MHz
2N6081
Series Input Impedance Series Load Impedance
[ ——
R
25 5
R
4
20 I~ Class C
N 2 vee=125V |
15 & Po = 15-18W
1.0 // ;s 2 >
P Class
o XA Voo =125V || ] A -X
: PN = 3.5W —
0 o l l l 0
136 150 175 136 150 175
Frequency — MHz Frequency — MHz
2N6082, 2N6083
Series Input Impedance Series Load Impedance
5
- X
— s R
; g 9 Class C 1]
R S Vee =125V | |
. Po = 20-30W
| | ClassC ~. | +X
|| vee=125V 0 —
P!N =| 6'81w } ‘\\
0 NN p
136 150 175 130 150 165 175

Frequency — MHz

1-31
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2N6080 SERIES

30

20

Output Power vs Input Power and Voltage Supply

2N6080 2N6081
| W
Fal75 MHz P 30 LF=175MHz
o1 T -
S ot
//qu = 20 7 —
oY N _L—
// V // \Jcc"y
Z 10 ////‘//””’
7
~
100 200 300 400 mwW 1 2 3 4w
2N6082 2N6083
F =175 MHz /’ W | Fz175MHz
o
./—
// o - |_—1
3 / b~ /
/5;/ 3 r"/’//, /;l/’//’
/ o‘\% - cen 122
37 30 [ N
oy L —] _—1
// / - ‘ov |
///’//4//, _’_%————
20 =
2 4 6 8w 5 6 7 8 w
Power - Temperature Derating Curve
w
60
eooo
40 N
%\
T 08, \
20 \\ \\
'\
~——16080 \\
18080 |
0 b\\
o 50 100 150 ‘C Te

1-32




2N6080 SERIES

TEST CIRCUITS
L2
. Cs
C4
% z 7&
=+ 2N6080 CiL \I.EG <

s,
1

PARTS LIST: -:I_ T T

C1.245 Trimmer Cap., ARCO #462, 5-80pF.
Cs3 120pF Underwood Mfg.

Cs  1000pF Underwood Mfg. o+

C7 0.1uF disc ceramic.

Cs 0.02uF disc ceramic. L2 2T., #18 AWG., 0.25” I.D.

Co 25uF, Electrolytic, 35 WVDC. Z1 8T., #18 AWG., wound on 330 ohms 1/2 W Resistor.

L1 2T.,#18 AWG., 0.25” 1.D. RFC1 2-1/2T., #22 AWG. on Ferroxcube VK 211-17/4B Core.'

@C1Ig

C2
7

' C7 Cs
. 2N6081 N \[/ \L
PARTS LIST: T T

C1.45  Trimmer Cap., ARCO #462, 5-80pF.
C2 Trimmer Cap., ARCO #423, 7-100pF.

||}

C3 120pF Underwood Mfg. 6 +
Co 1000pF Underwood Mfg.
C7 0.14F disc ceramic.
Cs 0.025F disc ceramic. 21 67T., #16 AWG., wound on 100 ohms 2 watt resistor.
L1 3 mil copper strip, 1/4” W x1-1/4"L. RFC1 2-1/2T., #22 AWG. on Ferroxcube VK 211-17/4B Core.
L2 1T, #16 AWG., 0.25” I.D. R1 1.5 ohm two-30HM, 1/2 watt in parallel.
Ct
L2 L3 Ce
Ca Cs L
A~

2N6082, 2N6083 0\7]/ C\BL CEL _]..
PARTS LIST: =
C15  #4237-100pF —l— T T'_"

C26  #423 24-200pF

C3 200pF

C4 100pF o+

c7 1000pF L2 Collector Pad, 1 mil copper, 9/32" x5/8” L

Cs 01uF L3 1inch #16 AWG., 1T, 1/4”|.D.

C9 SuF RFC1 2-1/2T.,#22 AWG. on Ferroxcube VK 211 07-3B Core.

L1 1-1/4”, #16 AWG. YAl 5T., #18 AWG., wound on 390 ohms, 1 watt carbon resistor.

1-33



2N6080 SERIES

1,055
1.065
2'pL
‘ C
’ 220
T 1
E ‘i_ + % E apL
,
300
370 .004 [ MaAX
380 1006
] Y
160
170
f |
465
8-32 UNC-2A o

320
.330

.380 SOE

1-34




PT8828/A

7% g

RF Power Transistors

¢ 10 Watt Typical

e 12.5 Vcc

* 175 MHz

e Class B or C Operation

¢ Diffused Ballast Resistors
e Common Emitter

¢ |solated Packages

* 20:1 VSWR

¢ High Gain

.380 SOE

Electrical Characteristics (Triance = 25°C)

1-35

SYMBOL CHARACTERISTICS TEST CONDITIONS MIN. | TYP. | MAX. | UNIT
BVEBo Emitter-Base Breakdown Voltage lE=5mA,lc=0 4 v
= BVceo Collector-Emitter Breakdown Voltage | Ic = 50mA, I8 =0 16 v
E BVcBo Collector-Base Breakdown Voltage Ic=20mA,le=0 36 v
e Ices Collector Cutoff Current Vee=15V,18=0 5 mA
hre D.C. Current Gain Vce = 5V, Ic = 500mA 10 200 -
PGAN Power Gain g,CNE:J ;viv f=175MHz 11.0 dB
—_
@ - VeE = 12,5V, f = 175MHz
Efficienc ’ 60 %
; n iciency PN =0.7W o
Load VSWR | Mismatch Tolerance xlﬁE:J;’“S,v 1= 17502 20:1 VSWR
Ic Continuous Collector Current 3.4 A
2 gic Thermal Resistance Tc = 25°C 35 | c/w
[-
wi Storage Temperature and B o
= TsTe Junction Temperature 85 150 C
PD Power Dissipation Tc=25°C 50 W
PT8828




PT8828/A

Series Input Impedance

vs. Frequency

Series Load Impedance
vs. Frequency

2.5 7
R
2.0 6
~ R
° /
- 1S Class C w [1GassC 7
€ Voo = 12.5V £ 4 Vee =125V //
o PN = 0.7W S Po=10-18W /
1.0 7
3 e
-
0.5 \\ X / 9 L~
/
0 1
130 145 160 175 130 145 160 175
Frequency — MHz Frequency — MHz
MTTF Factor Collector Base Capacitance (pF) at 1 MHz
10° 40
5x10° F A
" o \ 35 \
2 x 10% \\ \\
10° L N 30
5x10° [ N \
C N 25 S~
2 x 10 I~ —
N~
10* = 320
5 x 10° E
C 15
2 x10°
10° | 10
5x10° |
L 5
2 x10°
10° 0
60 80 100 120 140 160 180 200 5 10 15 20

Junction Temperature - °C

1-36




PT8828/A

Typical characteristics

Power - Temperature Derating Curve

Pout
F =178 MHz w
w
16V N 30 —
20
| |
15 | 20 |— 4 .
) | 20— AN
//
10 ] \
A/ 10 —L\\
5 \
[0]
0.5 1.0 i.5 Pin 2.0w 0 50 100 156 °C Tec
.380 SOEF .380 SOE
220 1.055
230 105 "
2pL
c
|
( A} 20
T '}' c 1™ .230
A A 4PL
300
310 -004 MAX
380 006
160 004 370 ¢ v
S0 006 | ¢ Im
{ Y I | § 170
.- I — M:x } — i
= 65
I | | 720 ' ’m 832 UNC-2AT| B e
970 L rovU ===
}._— 30 105
980 J
-320
PT 8828A 1330
PT 8828

1-37




PT8828/A

TEST CIRCUIT

L2 Cs

PARTS LIST:

C1245 Trimmer car, ARCO #462, 5-80pf.

Cs 120pf Underwood Mfg.

Ce 1000pf Underwood Mfg.

c7 0.01pf disc ceramic.

Cs 0.02uf disc ceramic.

Co 25uf, electrolytic, 35 WVDC.

L1 2T,#18 AWG., 0.25” |.D.

L2 2T,#18 AWG., 0.25” 1.D.

Z1 8T, #18 AWG., wound on 330 ohms 1/2 W. resistor.
RFC1 2-1/2T.,#22 AWG. on Ferrox cube VK211-17/4B Core.

1-38



PT8873/A

IZA

RF Power Transistors

¢ 15 Watts

e 125 Vcc

e 175 MHz

¢ Gold Metalized

¢ Diffused Ballast Resistor
¢ Class C Operation

e Common Emitter

¢ |solated Package

* 20:1 VSWR

.380 SOE

1-39

.380 SOE F
Electrical Characteristics (Tcase = 25°C)
SYMBOL CHARACTERISTICS TEST CONDITIONS MIN. | TYP. MAX. | UNIT
BVeBo Emitter-Base Breakdown Voltage le=5mA Ic=0 4 v
[ Bvceo Collector-Emitter Breakdown Voltage | Ic = 50mA, |18 =0 16 v
"'; BVcso Collector-Base Breakdown Voltage Ic=50mA, lE=0 36 v
ICES Collector Cutoff Current Vee=15V,I8=0 10 mA
hre D.C. Current Gain VCE = 5V, Ic = 500mA 10 200 -
PGAIN Power Gain xlcNE:; gv?lv f=175MHz 7.8 dB
-
7 - VCE =125V, f = 175MHz
E n Efficiency PN = 2 5W 60 %
= All Phases Angles
Load VSWR | Mismatch Tolerance VCE =155V, f =175MHz | 20:1 VSWR
PN = 2.5W
B Ic Continuous Collector Current 6 A
= ic Thermal Resistance Tc = 25°C 35 | °c/w
[-
i Storage Temperature and R o
= Tste Junction Temperature 65 150 ¢
Po Power Dissipation Tc = 25°C 30 w



PT8873/A

Power Qutput — Watts

Ohms

Broadband Pour vs Frequency

Broadband Power Transfer

T T T
Class C
30 > +— 30
~— vee =125V 130MHz ||
(2] <
PIN1= J.SW \\\\ § /J/
20 —t25W = Lo20 A ,//
2 y. 175MHz
3 4
< /|
1.25W ~ H pod
10 £ 10 77
y.V4 Class C 1]
T——— / Vee=12.5V
S 5 W } 1 1
0 1 0 I ] |
130 145 160 175 1.0 2.0 3.0
Frequency — MHz Power Input — Watts
Series Input Impedance 5 Series Load Impedance
2 N g —
18 R —
) -
14 "
4 Class C ]
1 st 2 vee = 12.5V
7 s Po=10-20W] |
0.8 < 1 ]
Class C |
|~ vee=12.5V - X
0.4 PN=25W T 8 N
0 6
130 145 160 175 130 145 160 175
Frequency — MHz Frequency — MHz
Output Capacitance
100
N
L 80—
I
8 ~N
§ 60 ~
g f=1MH
S 40 T .
20
4 8 12 16 20 24
VcB — Volts
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PT8873/A

TEST CIRCUIT

L3 L4

PARTS LIST:

C15  #423(7-100)pf ARCO
C26  #403 (3-35)pf ARCO
C34  (2)each 51pf

C7 1000pf
Cs Auf
C9 Suf

All capacitors in pf are underwood capacitors, others are disc ceramic.

L1 1-3/8”, #14 AWG. hairpin loop.

L23  Collector pad, 1 mil copper, 9/32"” x5/8” L

L4 2-1/8", #14 AWG.,, 1 T,,5/16” 1.D.

21 5T., #18 AWG. wound on 390 ohm, 1 watt carbon resistor.
RFC1 2-1/2T., #22 AWG. on Ferrox cube VK211/07-3B.

1,086
1.065
2PL

T 220

e — 1= | 2
3 + El_t 4p
,
300
lo 370 o 004 MAX
380 006
R
160 ¥
170
—=
)
- 465
T " Tr 832 UNC-2A s
~ 730 y 095 l
970 105 _
980
.380 SOEF 320
330
.380 SOE

&
1]

PT 8873A




JO04036

' N A [

RF Power Transistors

* 36 Watts

e 12.5 VcC

¢ 175 MHz

¢ Gold Metalization

¢ Diffused Ballast Resistors

¢ Low Thermal Resistance
e Common Emitter

* |solated Package

¢ Internally Matched

e 20:1 VSWR

1-42

e Class C
.500 Jo
SYMBOL CHARACTERISTICS TEST CONDITIONS MIN. | TYP. | MAX.| UNIT

BVEBo Emitter-Base Breakdown Voltage le=5mA 4 v
E BVceo Collector-Emitter Breakdown Voltage Ic = 50mA 16 \'
(==
Q BVcBo Collector-Base Breakdown Voltage Ic = 50mA 36 v

IcES Collector Cutoff Current Vce =15V 10 mA

) Vee =125V, f = 175MHz

_ PGAIN Power Gain PN = BW 7.8 dB
(%]
w Vee =12.5V, f = 175MHz
: PREF Power Reflected PN = 6W 0.60 w
(-

Load VSWR | Mismatch Tolerance XICNE_: 15.5V, .= 175MHz 20:1 VSWR

= 6W

4 Ic Continuous Collector Current Tc=25°C 6.5 A
é PT Total Dissipation Tc = 25°C 100 | w
g Bic Thermal Resistance Junction to Flange 1.75 °C/W
—

Ts16 Storage Temperature -65 150 °C

JO04036



J04036

Efficiency — %

P(out) — Watts

Broadband P(out) vs. Frequency
60

P =10W

P ——
50 Pn = 6W
40 "\i\' -

P = AW e
30 e
TN [Pn=25W
20
10 PN =1W
135 145 155 165 175

Frequency — MHz

Broadband Collector Efficiency
80

—__ [P0+ 45W
—
70 36W.
60 25W
50
40 15W
30 W -
F
135 145 155 165 175
Frequency — MHz
Series Load Impedance
K\
\ R
2 —~]
w
£
5
1 Class C
vee = 12.5V
Pout = 45W
I~
0 [— -X
135 145 155 165 175

Frequency — MHz

Capacitance — pF

Pout) — Watts

Broadband Power Transfer

§0
50 ,J/‘V
A
40 2 (gs&/{,@@,
4
30 ,/
///
20 A
10 7/
2 4 6 8 10
PiN — Watts
Series Input Impedance
2
2 R —
& -
! +X L]
//"
Class C
vee =12.5V
0 PourI = 451W
135 145 155 165 175
Frequency — MHz
Output Capacitance
180
160
140 \\
120 \
N,
100 \
80 S -
B -
60 ==+
10 20 30 40
Ve — Volts




J04036

JO 4036 vee = 125V
Broadband Test Fixture cre | cis
C13 Ci6
TT{TT :
= = = = %8 _:I:]rfﬂ)
C12
T 1Y
C7 Co C11 )
ICI 1_\02 I I =
COMPONENTS LIST:
Ci2 25pf L2 .2" hairpin .125” wide x .025 thick copper strip
C3 4 80pf L3 17 x.2” wide x .005” thick copper loop
Cs 250pf L4 .3” hairpin 18 AWG.
Ce  200pf Ls  3T.18 AWG..2" dia.
C7  150pf Le  4T.18 AWG..2" dia.
Cs 100pf RFC 2V2T.on VK-211-07/38 ferrox cube
Co.10 40pf T .2” width .5” length from package as ref.
Ci1 25pf T2 .2” width .4” length from package as ref.
C12,13 1000pf NOTES:
Gra 001 1. All capacitors in signal path are Underwood Electric Corp.
81: 20;:: Case Type J101.
L1 9T 18 AWG 2" dia. 2. Position Cs and Cs as close to pkg. as possible.
177
Ci1 25pf
6o Cz2. 4 80pf
fa———43MM ——— C3 30p1
| Cs  250pf
U ) Ce  200pf

s Cr  150pf
_F“"‘j o1 ce 100pf
somm 09,10 40pf

56.5mm

Ci1 10pf
C12,14 1000pf
— Cis  15pf
Cis  5uf25V
Ci6 .001K Disc
mm Ci7 .01 1KV Disc
L+ 2T .2" dia. 18 AWG .250" long
L2 .2" hairpin .125” wide x .025 thick
@ @_ RFC1 2'/2 T on VK-211-07/3B ferrox cube
IR L3 .3" hairpin #18 AWG
50 Ls 3T.2"dia. #10 AWG .500" long
72 Ls 4T .2" dia. #18 AWG .400 iong
D — Le .5"x.2”
L7 4"x.2"
B Le .1”x.2” wide x 005" thick

158m Note: .062 Epoxy Board Copper Clad — 2 Sides

144




J04036

200
210

—o{le_:040 2 pL
050

.810 MIN DIA

[

1300

MAX

' ’ :

120 .095 f
je———— 730 205
970
1980 i
500 J ZERO:
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PT8874/A

N A/

RF Power Transistors

* 40 Watts

e 12,5 Vcc

¢ 175 MHz

¢ High Gain

¢ Class A, B or C Operation
¢ Gold Metalization

¢ Diffused Ballast Resistors
e Common Emitter

¢ Isolated Packages

.380 SOE

* 20:1 VSWR a2 P
R .380 SOE F
Electrical Characteristics (Tr.ance = 25°C)
SYMBOL CHARACTERISTICS TEST CONDITIONS MIN. | TYP. MAX. | UNIT
BVeso Emitter-Base Breakdown Voltage le=5mA,lc=0 4 \
= BVceo Collector-Emitter Breakdown Voltage | Ic = 50mA, I8 =0 16 v
= BVcso Collector-Base Breakdown Voltage Ic=50mA le=0 36 v
8 Ices Collector Cutoff Current Vee=15V,I8=0 10 mA
hFe D.C. Current Gain Vce = 5V, Ic = 1000mA 10 200 -
) VCe =125V, f = 175MHz
PGAIN Power Gain PN = 12W 5.2 dB
[
] - Vee =125V, f = 175MHz
= Efficienc ' 60 %
E n y PN =12W
All Phases Angles
Load VSWR | Mismatch Tolerance Vce =155V, f =175MHz | 20:1 VSWR
v PN =12W
Ic Continuous Collector Current 6 A
P |
= gic Thermal Resistance Tc = 25°C 23 | °C/W
& Storage Temperature and
= TsTe Junction Temperature -65 150 ¢
Po Power Dissipation Tc = 25°C 75 W
1-46 PT8874




PT8874/A

Power Qutput — Watts

15

Ohms

[=2]
o

W
o

o
o

w
o

nN
o

Broadband Pour vs Frequency Broadband Power Transfer
[~ —
L 1] y [TTTH

~ ~_ Pnv=15wW 130MHz | A
12w N TN -
‘\ [%] 50
I B /
~——— gl // 175MHz
W [T~ 5 ¢ A A
I~~~ =] /, /'
- 5 30 7T 7
\\ 5
20 4
/| /
/v
130 145 160 175 4 7 12 15
Frequency — MHz Power Input — Watts
Series Input Impedance Series Load Impedance
|
5 Class C 4
Vee =125V
2 2 Po = 26-54W T
4
\ -
]
R L~ o 3 \\
LT+ X S~
2
1 ol Class C | N
vee = 12,5V N
PN=12W [ 1 ™
\\
0 0 N~ -X
145 150 160 170 175 145 150 160 170 175
Frequency — MHz Frequency — MHz

Output Capacitance

125 \\
N
N
L 100
[=%
. =Mz |
8 75
S
3
g 50
(&)
25

4 8 12 16 20 24
Vces — Volts
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PT8874/A

TEST CIRCUIT
% L2 L3 cs
C4 Cs}
Z1 T 4&
Lol 1
I +
o+

PARTS LIST:

Cls  #423 ARCO

C26  #425 ARCO

Cs3 200pf

Ca 100pf

C7 1000pf

C8 01 uf

Co Suf

L1 1-1/4" #16 AWG.

L2 Collector pad, 1 mil copper, 9/32” x5/8" L

L3 1inch #16 AWG,, 1 T.,1/4”1D.

RFC1 2-1/2T., #22 AWG. on Ferrox cube VK211 07-3B

YAl 5T.,#18 AWG., wound on 390 ohms, 1 watt carbon resistor.

PT 8874 PT 8874A
o3y o — g
380 006
T ¥
1'm ! i 300 ‘;Teg J 1
- MAX
TL - N 832 UNC-2A s
e 105 7::;_
.380 SOE F
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J04045
RF Power Transistors
e 45 Watts
e 125 Vcc
e 175 MHz

¢ Gold Metalization

¢ Diffused Ballast Resistors
* Low Thermal Resistance
e Common Emitter

* |solated Packages

¢ Class C Operation

* 20:1 VSWR
¢ Internally Matched

.500 J Zero

SYMBOL CHARACTERISTICS TEST CONDITIONS MIN. | TYP.| MAX.| UNIT

BVCES Collector-Emitter Breakdown Voltage | Ic = 50mA 36 Vdc
E BVceo Collector-Emitter Breakdown Voltage! c = 50mA 16 Vdc
A T Collector Cutoff Current VCE = 15V 10 | mAdc
Q

hFe DC Current Gain VCE =5V, Ic =1A 10 200 -

. Vee = 12,5V, = 175MHz
_ Pe Power Gain P = 10W 6.5 dB
@ VeE = 12,5V, f = 175MHz
;' PREF Power Reflected PN = 10W 1.0 w
) Vee = 15.5V, f = 175MHz .

Load VSWR | Load Mismatch Tolerance PIN = 10W 20:1 VSWR
4 Icmax) Collector Current Tc =25°C 6.5 A
E PD(MAX) Total Dissipation Tc=25°C 100 w
[- 4
g TsTG Operating and Storage Temperature -65 150 °C

Oic Thermal Resistance 1.75 °C/W
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J04045

Broadband P(oum) vs. Frequency
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\\
2
(%]
E
e 1 Class C
vee = 12.5V
Pout = 45W
—
0 —X
135 145 155 165 175

Frequency — MHz

Broadband Power Transfer
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J04045

Vee = 12.5V

Broadband Test Fixture

To T are
COMPONENTS LIST:
Ci2 25pf Lo .2" hairpin .125™ wide x .025 thick copper strip
Cs+ 80pf Ls 1" x.2" wide x .005" thick copper loop
Cs 250pf La .3"" hairpin 18 AWG.
Ce 200pf Ls 3T.18 AWG. .2" dia.
Cr  150pf Le  4T.18 AWG. 2" dia.
Cs 100pf RFC 22 T.on VK-211-07/38 ferrox cube
Co 10 40pf T 2" width .5" length from package as ref.
Ci1 25pf T 2" width 4" length from package as ref.
C12 13 1000pf NOTES:
Cra 0014 1. All capacitors in signal path are Underwood Electric Corp.
Cis .01 Case Type J101.
Cie  25uf

Ly 9T 18 AWG 2" dia 2. Position Cs and Cs as close to pkg. as possible.

1771

885 Ci 25pf
so Co s 80t
Cs 30pf
| Cs  250pf
T B Cs  200pf
on Cr 150pf
[Pl L e 100pt
somm G910 40pf
Cri 10pf
Ci2.14 1000pf
Ciz 15pf
Cis  5uf 25V
Cwe .001K Disc

Ci7 .01 1KV Disc

L+ 2T .2" dia. 18 AWG .250" long

L2 .2" hairpin .125" wide x .025 thick
RFC1 2Y2 T on VK-211-07/3B ferrox cube
L3 .3" hairpin #18 AWG

La 3T .2"dia. #10 AWG .500" long

2 Ls 4T .2" dia. #18 AWG 400 long
sonm s 5"x.2"
Ly 4"x.2"
" Ls 1" x.2" wide x .005" thick

158 Note: .062 Epoxy Board Copper Clad — 2 Sides
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J04045

200
210
o040 2 pL
1050
E B B | 205
255 ]
> —t
q /v
810 MIN DIA 115 pia
130
.065 "
075 150
2 PL 150
730 495 .004
|e—— 505 o 006
_ DIA
‘ —) ] |
.300
MAX [N 2 }—0
- AR
720 095
Je——— 730 305
970
980
500 J ZERO:
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J04075 ’-’1-'.'. -

VHF Power Transistor

200
210
040 5 py
050

* 75 Watts

* 125 Vcc

* 175 MHz

* High Gain

¢ Diffused Ballast
Resistors

¢ Gold Metalization

e Common Emitter

* Isolated Packages

¢ Internally Matched

* Class C Operation

115 pia
130

500 J ZERO .500 J Zero
Electrical Characteristics (Teance = 25°C)

SYMBOL CHARACTERISTICS TEST CONDITIONS MIN. | TYP. | MAX. | UNIT

BVcao Collector-Base Voltage Ic=50mA le=0 36 \Y
= BVceo Collector-Emitter Voltage Ic=50mA,I8=0 16 v
e BVEBO Emitter-Base Voltage IE=10mA, Ic=0 4 v
© i
e hre D.C. Current Gain VeE=5V,Ic=1A 10 200

ICES Collector-Emitter Leakage Vee =15V 10 mA

= = H

Pgan | Power Gain b = eV = TTSMHz g 4 a8
[
(]
W Vee =125V, f = 175MHz,
E PReF Power Reflected PIN = 15W 1.5 w

=155V, =175MH

VSWRL Load Mismatch Tolerance* X;E: 1185WS ' SMHz. 201 VSWR
. PD(MAX) Maximum Total Dissipation 233 w
E IC(MAX) Maximum Collector Current 17.5 A
(-
:;‘;'_:" TsT6 Operating & Storage Temperature Range -65 +150 °C

0uF Thermal Resistance 0.75 | °C/W
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J04075

BROADBAND BROADBAND BROADBAND
Pour VS. FREQUENCY POWER TRANSFER COLLECTOR EFFICIENCY
120 120 90
T T T T [T ]
100 I S 100 136TMH Lo PouT = 100W
r4 =
ER 15W 2 v anm 80 30w
2 e S 50 s — 7
L S ' T 2
2 60 — 2 60 7 & 70 — o
‘? § / § //If
§ 40 5W z 40 4 Class C w 60 L+ Ve = 12.5V
o a. = — l —
20 ClassC  — 20 z/ VCIC 112'5\/1 C|a SSJC |
vee = 12.5V
0 [ o 11 <
135 145 155 165 175 0 5 10 15 20 135 145 155 165 175
Frequency — MHz Power Input — Watts Frequency — MHz
SERIES INPUT IMPEDANCE SERIES LOAD IMPEDANCE OUTPUT CAPACITANCE
2 2 600
N 1 500 \
= -] X
— +X ~ ? 400
” —— P X »
E E = £ 300
S © =
ClassC | | r Cxas[sc i § 200 =
vee = 12,5V ¢ vee = 125V f = 1MHz1—
Po= 75w T pour=75W || 100
0 0 0
135 145 155 165 175 135 145 155 165 175 10 20 30 40 50
Frequency — MHz Frequency — MHz ves — Volts
BROADBAND TEST FIXTURE
Cr2
Ta L3 Cs
1000pF
Cr C2 Ce 1~ Cs Cs [
/[;qu Tzsos 300pF 2200F Tzopp /FODF
+ ' ' ' %
LAYOUT OF CRITICAL SECTIONS NOTES

}4—*—*—.{ 380"
| | (3 PLACES)
|
i 124" ’ ’-—;1.43“4#
P |
| 120 150 | 100 60
| | | i [
— — o, W T TtT1 T
M~ (et e —————
] T 1 !
1?5 100 @ 150 120 60
! ] |
REF ! L
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1. All capacitors in signal path are

Underwood Electric Corp., Case Type J101
2.L1:3T,#16,0.16 1.0., 0.25" Spacing
3.12:3T,#16,0.16 1.0., 0.125" Spacing
4.13.4T,#16,0.16 1.0., 0.125" Spacing
5. RFC: 2'/2T, #22 on Ferroxcube

VK211-07/3B Bead

6.G10 P.C. Board, 1/16” Thick. Double

Clad with 2 oz. Copper
7. Locate Metalized Thru-holes

at all Shunt Capacitors
8.71:0.23" W, 1.75" L from REF. (33, .0374)
9.T2:0.170" W, 0.85" L from REF. (40Q, .012A)
0.73:0.115"W, 1.5 L trom T2 (509, .044)
1. tRefF = 155MHz
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DE D T it
ni- FOWer 1ransisior
T0-39
350
= 370
* 0.2 Watts w o [T
029 "
* 400-512 MHz 1 0
. ~
* 9 dB Gain S u P seame
* 125V T ]
* Diffused Ballast T
Resistors 5 Bikecron 034
¢ Gold & 6‘2\
Metalization —?ggL
-
095
il
190 | Dimensions in inches
10
Electrical Characteristics (TCASE = 25°C)
SYMBOL CHARACTERISTICS TEST CONDITIONS MIN. TYP. MAX. UNIT
Emitter-Base _ _
BVEso Breakdown Voltage le = 1.0mA, Ic = OmA 3.5 v
% | Bvewo Collector-Emitter Ic = 5.0mA, Is = OmA 16 v
w Breakdown Voltage R
(%]
= Collector-Base _ =
BVcso Breakdown Voltage Ic = 1.0mA, [t = OmA 36 v
Hre DC Current Gain Vce = 5.0V, Ic = 50mA 10 200
" Vee = 12.5V, f = 470 MHz
E Pa Power Gain Pn = 025 W, Po = .2W 9.0 dB
—
w - Vee = 12.5V, f = 470 MHz
= n Efficiency Pn = 025 W 60 %
Ic Continuous Collector Current 0.5 A
-
= Po Power Dissipation Tc = 25°C 35 W
[-
E oJc Thermal Resistance 50 °C/W
[
Tst6 Storage Temperature -65 +150 °C
*Discontinued, replacement LT1001A
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PT 8809 A Ems

PT 8810 N AS 44
PT 8811

RF Power Transistors

e 2 to 10 Watts N
e 125 Vcc
* 470 MHz
¢ Diffused Ballast Resistors
e Common Emitter
* |solated Packages
* 20:1 VSWR
.280 SOE
Electrical Characteristics (TCASE = 25°C)
SYMBOL | CHARACTERISTICS TEST CONDITIONS PT 8809 | PT 8810 | PT 8811 | UNIT
Ie = 1MA Ic = 4
BVeso Min. Emitter-Base Breakdown le = 2mA Ic = 4 \Y
I = 5mA Ic=0 4
Min. Ic = 5mA Vee = 0 36
P BVcEes Collector-Emitter Breakdown Ic = 10mA Vee = 0 36 v
w Ic = 20mA Vee = 0 36
S | g | Min. Ic=2mA lB=0 16
Collector-Emitter Breakdown Ic = 50mA IB=10 16 16 v
Vce = 5V Ic = 100mA 20
HFe Min. D.C. Current Gain Vce = 5V Ic = 200mA 20 -
Vce = 5V Ic = 500mA 20
Vee = 125V Po = 2W 10
PGaN Power Gain Po = 5W 8.5 dB
F = 470 MHz Po = 10W 6.0
Vce = 12.5V  Pout = 2W 60
= n Min. Collector Efficiency F = 470 MHz Pout = 5W 55 %
= Pout = 10W 55
= Pt = 2W | 20:1
VSWR Mismatch Tolerance Vee = 125V Pout = SW 20:1 VSWR
F = 470 MHz Pout = 10W 20:1
Max. =0
Cos Collector-Base Capacitance Ves = 15V F =1MHz 8 17 30 pF
Ic Continuous Collector Current 0.75 1.7 34 A
:Eg‘ Oc Thermal Resistance Tc = 25°C 10 5 35 |°C/W
= S
] Storage Temperature and _ RO o °
z | s Junction Temperature 65 0 +150 ¢
Po Power Dissipation Tc = 25°C 17.5 35 | 50 w

PT8809 PT8810 PT8811
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PT8809 PT8810 PT8811

TYPICAL POWER GAIN PERFORMANCE IN BROADBAND CIRCUIT

Output Power — W

Output Power — W

Output Power — W

Power Output Frequency Power Output vs Power Input
Ve = 1285 V f = 470 MHz
PT 8809 PT 8809
5.0
4.0
/ 15v
S /
Py — l 3.0 12.5V
N-\ 0.3W g / / S
[T——0.2W & 20 / 1oV foo 3
el 0.15W 5 < P — 80 -~
5 % / o n 7 s
~<Jo1ow| 3 ] P 0%
10 / =T 60 -
X 1> = 60 3
- Q
v"" >0 :‘:2
40 W
410 430 450 470 490 510 530 0.05 0.10 0.15 0.20 025 030 035
Frequency — MHz Input Power — W
PT 8810 PT 8810
10
8
15v
z —
| 6 4125V
—
— Pin 5
T ——-o07w z ””‘_———-1ov 3
= .§-~"82W g ] 802
1 s 7 be
T _csz %/ i =
03w ] 1/// &
2 =~ == 1 60 >
/ - - r 50 5
- ]
-] 408
410 430 450 470 490 510 530 015 030 045 060 075 090 1.00
Frequency — MHz Input Power — W
PT 8811 PT 8811
20
16 15V —§
——
E— 2 12.5v
—— —— Pin /
"“‘:::::““~»3ow—— Laz Pl et
L 2 EW 2 7
——— 2.5W H s >
2.0W & ,/f: 10v 3
1sw— Zs 72 L] 80 &
—— 3 ,//,/”‘ 7c 2
P— 1.0W / g n &
4 > == 60 >
Pl Q
Pl 50 5
2
40 &5
410 430 450 470 490 510 530 05 10 15 20 25 3.0 35
Frequency — MHz Input Power — W
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PT8809 PT8810 PT8811

DEVICE IMPEDANCE PARAMETERS AT 12.5 V AND RATED INPUT POWER

DEVICE FREQUENCY (MHz) zZ. () Z.. (R)
410 1.70 +j1.92 16.7 —j20.4
430 1.79 +j 2.09 1656 —j19.7
PT 8809 450 1.87 +)226 164 —j18.9
470 1.96 +j244 162 —j18.2
490 2.03 +j2.61 161 —j17.6
510 211 +2.77 149 —j16.7
410 1.49 +j 2.60 9.95 —j 6.20
430 1.52 +j2.90 9.80 — j 6.05
PT 8810 450 1.56 +j3.20 9.65 — § 5.90
470 1.60 + j 3.50 9.55 — | 5.75
490 1.63 +j3.80 9.40 -~} 5.60
510 1.67 +j4.10 930 — 545
410 1.25 + j 2.65 6.00 —j1.70
430 124 +2.77 5.85 —j 1.64
PT 8811 450 1.23 +2.89 570 —j 1.58
470 1.22 +3.00 5556 —j1.62
490 1.21 +j3.12 540 —j1.46
510 1.20 +j3.24 525 —j1.40
Collector Base Capacit: (pF)
MTTF Factor at 1 MHz
108 40
5 105: ™
" C \ 35 \\
2x 105 — I
N
~ 10—\ ~N 30 N
:  F I NL [N N\
§ sx10°k N \ N 25 —
x - e ——
£ 2x10* N AN ™~ PTE811
£ \
| 10tk N PT8811] 8 20
2 : N \
8 5x10°F
i [ ™ 15 I~
E 2x10? N FT8810 \"\_
= \\ PT8810
10°E 10
E \N
5x 102 PT8809 ~
[ 5
2x10? PT8809
102 o}
60 80 100 120 140 160 180 200 5 10 15 20
Junction Temperature — °C Vce
MTTF factor is derived from calculations based on The junction temperature can then be calculated
metal migration theory. The following example from :
will serve to demonstrate the use of the MTTF T; = Toua + Pd * Bjc
factor charts shown above. Consider the PT 8810 In thi le P. x 0. is 20 °C
operating at 470 MHz under normal conditions. n this example Py x 8;c is 20 °C.
P. =5W For a stud temperature of 100 °C, T, is 120 °C.
o From the chart above, we find the PT 8810 has
Ve =125V an MTTF factor of 2.75 x 10* hours amps? at
P,=06W 120 °C. We calculate MTTF as follows :
n =60% MTTE = 2.75 x 10* hrs.amps?

From this we calculate I = 0.67 A; therefore,

(0.67 amps)?

the total power dissipated is 4 watts. MTTF = 61,300 hours
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PT8809 PT8810 PT8811

PT 8809 TEST CIRCUIT PT 8810 TEST CIRCUIT
BROADBAND (450-510 MHz) BROADBAND (450-510 MHz)

COMPONENT AND MATERIAL LIST COMPONENT AND MATERIAL LIST
C, 3.9 pF, ceramic chip C, 3.9 pF, ceramic chip
C,, 0.8-10 pF, Voltronics AP 10, variable C, 0.8-10 pF, Voltronics AP 10, variable
3.4 27 pF, ceramic chip C,.4 25 pF, ceramic chip
s 15 pF, ceramic chip Cs 1500 pF, ceramic chip
Cs, 470 pF, ceramic chip C, 10 pF, Underwood
Cg 5 uF, electrolytic C, 5 pF, Underwood
C, 1000 pF, Underwood [oN 0.01 uF, disc-ceramic
Cio 0.1 pF, disc-ceramic C, 0.10 uF, disc-ceramic
C,; 0.1 uF, disc-ceramic C,o 1000 pF, Underwood
. C,, 5 uF, electrolytic
L, 2turns # 22 enameled, 0.1" I.D. L, 4 turns, # 22 enameled, 0.1” 1.D.
R 270 Q, 1/2 watt, carbon R, 750 , 1/2 watt, carbon
REC, 21/2 tums # 22 AWG on Ferroxcube RFC, 2 1/2 turns # 22 AWG on Ferroxcube
VK 211/17-4B VK 211/17-4 B

. All transmission lines reference at 480 MHz
All transmission lines reference at 480 MHz

PT 8811 TEST CIRCUIT
BROADBAND (450-510 MHz)

|-

COMPONENT AND MATERIAL LIST

C, 3.9 pF, ceramic chip
C,s 0.8-10 pF, Voltronics AP 10, variable
C;.4 27 pF, ceramic chip
Cs 20 pF, Underwood
Ce 81 pF, ceramic chip
C, 10 pF, Underwood
Cy 5 pF, Underwood
C,o 470 pF, ceramic chip
C,; 1000 pF, Underwood
C,, 0.1 uF, disc-ceramic
C,3 0.01 uF, disc-ceramic
C,s 5 uF, electrolytic

L, 4 turns, # 22 enameled, 0.1" I.D.

RFC; 2 1/2 turns # 22 AWG on Ferroxcube
VK 211/17-4 B

All transmission lines reference at 480 MHz

255




J03020

I 72 C7;

UHF RF Power Transistor

e 20 Watt
e 12.5 Vcc
® 450-512 MHz

* Diffused Ballast Resistors

¢ Internally Matched
¢ Common Emitter
¢ |solated Package

® 20:1 VSWR
.500 J Zero
Electrical Characteristics (Tcase = 25°C)
SYMBOL CHARACTERISTICS TEST CONDITIONS MIN. | TYP. | MAX. UNIT

BVcso Collector Base Voltage Ic = 50mA 36 \Y
= BVceo Collector Emitter Voltage Ic = 50mA 16 v
H Ices Collector Emitter Leakage Vee = 15V 10 mA
a BViso Emitter Base Voltage lE=5mA,lc=0 4 v

hre D.C. Current Gain Vee =5V, lc = 1A 20 200
b | Pen | PowerGan poE = 2V I=ATON ) 7 6 68
w

Vee = 15.5V, f = 470MH

E_ VSWRL Collector Load PINE= 35W 2| 201 VSWR

n Collector Efficiency At Po = 20W 60 %
o 6ic Thermal Resistance 25°C Case 45 °C/W
<
= Tst6 Storage Temperature -65 150 °C
E Icmax) Maximum Collector Current Tc = 25°C 3 A

Pomax) Total Dissipation Tc = 25°C 39 W
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Series Load Resistance vs Frequency Series Load Reactance vs Frequency

2.4 -4
-8 PN=35W [ |
201N Po = 20W
VeeE= +12.5V[ |
1.6 -1.2
v \‘ (%]
g 1.2 N g -1.6 \\
N
8 -2.0
PN=35W [ | N
Po=20W N
4 Vo= +125V[] 24 ~——]
0 L[] 28
440 450 460 470 480 490 500 510 440 450 460 470 480 490 500 510
Frequency — MHz Frequency — MHz
Series Input Resistance vs Frequency Series Input Reactance vs Frequency
2.4 6.0
P! !3 5w!
IN= 3. |
20 P0 = 20W 50
Vee= +12.5V[ |
16 4.0
%] [
E 120 g e
£ N £ 3.0
T
8 ™ 2.0 PiN=3.5W 1
Po = 20W
Vee = +12.5V] |
4 1.0
0 0
440 450 460 470 480 490 500 510 440 450 460 470 480 490 500 510
Frequency — MHz Frequency — MHz

J-Zero 3020 Power Transfer

" 3

25

20

e = +12.5Vdc |
= 470MHz

<

15

10 /

Power Output — Watts

0 10 20 30 40 50 6.0 70
Power Input — Watts

500J ZERO




J03020

o
PARTS LIST: +12.5v0C

C1 1-10pf piston trimmer, located 0.4” from device end on Z1.
C24  30pfuncased mica capacitor.

C3 20pf uncased mica capacitor.

Cs 40pf uncased mica capacitor.

Ce 30pf miniature uncased mica capacitor.

C7 220pf uncased mica capacitor.

Cs 5uf @ 25 volts.

Co 0.1ufD @ 50 volts disc ceramic.

RFC1 6T.#18 AWG., 1/4” dia., 1/2” long.

RFC 2 Ferrite bead.

RFC 3 4T.#18 AWG., 3/8" dia., 1/2” long.

RFC 4 3T.#18 AWG.on1/2" “H" toroid

R1 10 ohms @ 1/2 watt.

1 Microstripline, Zo = 30 ohms, W = 0.37", L = 3.02"

Z2 Microstripline capacitor, Z0 = 24 ohms, W = 0.46”, L = 1.62
73 Microstripline, Zo = 20 ohms, W = 0.56”, L = 2.34"
Board material — 1/16"" Teflon-glass
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J03037

UHF RF Power Transistor

e 37 Watts
* 12.5 Vcc
¢ 450-512 MHz
¢ High Gain
* 20:1 VSWR
e Common Emitter
* Isolated Package
¢ Internally Matched
.500 J Zero
Electrical Characteristics (Tcase = 25°C)
SYMBOL CHARACTERISTICS TEST CONDITIONS MIN. | TYP. | MAX. | UNIT
BVvceo Collector-Base Voltage Ic = 50mA 36 v
E BVcEO Collector-Emitter Voltage Ic = 50mA 16 v
o BVEso Emitter-Base Voltage le = 5mA,lc =0 4 v
e Ices Collector Emitter Leakage Vee = 15V T mA
hFE D.C. Current Gain Vee = 5V,Ic = 1A 10 200
- Pe Power Gain gﬁfz 1+21“2,'5v'1=470MHZ 49 dB
(%]
E VSWRL Collector Load :,/,(;E: rzw.sv,f = 470MHz 20:1 VSWR
n Collector Efficiency Po = 37W, f = 470MHz 60 %
- Bic Thermal Resistance 25 deg C case 21 °C/W
é Tstg Storage Temperature ~65 +150 °C
:i_" Ic(max) Maximum Collector Current Tc = 25°C 5 A
PomaXx) Total Dissipation Tc = 25°C 83 w
JO3037
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JO3050 N A 44

RF Power Transistor

200

210
e 50 Watts - mo "
* 400-512 MHz
¢ 5.8 dB Gain
e 125V
. 810 MIN DIA .:!5 DIA
¢ Diffused Ballast } *
Resistors
e Common Emitter B o -500 J Zero
0 r
o 20:1 VSWR = |
¢ Internally Matched - { ]: L T i
* Isolated Package I
* Low Thermal ‘“
Resistance
500 J ZERO!
Electrical Characteristics (TCASE = 25°C)
SYMBOL CHARACTERISTICS TEST CONDITIONS MIN. TYP. MAX. UNIT
Emitter-Base _ -
BVEso Breakdown Voltage le = 5mA, Ic = OmA 4 v
[ .
) Collector-Emitter _ _
i BVceo Breakdown Voltage Ic = 50mA, I8 = OmA 16 v
[ %]
Q
Collector-Base _ -
BVceo Breakdown Voltage Ic = 20mA, e = OmA 36 v
Hre DC Current Gain Vce =5V, Ic = 1.0A 10 200
; Vce = 12.5V, f = 470 MHz
- P Power Gain Pn = 13 W 5.9 ds
(7]
= . Vee = 15.5V, f = 470 MHz .
" Load VSWR Mismatch Tolerance Pn = 13 W 20:1 VSWR
- Vce = 12.5V, f = 470 MHz 0
n Efficiency PN = 13W 55 %
Ic Continuous Collector Current 8.0 A
-
‘E‘ Po Power Dissipation Tc = 25°C 100 w
[- 4
el e Thermal Resistance 1.75 °C/W
Ll -
Tst6 Storage Temperature -65 J +150 °C
JO3050
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J03055

UHF RF Power Transistor

e 55 Watts
e 12.5 Vcc
¢ 450-512 MHz
¢ High Gain
e Common Emitter
¢ Isolated Package
¢ Internally Matched
* 20:1 VSWR
¢ Low Thermal Resistance
.500 J Zero
Electrical Characteristics (Tcase = 25°C)
SYMBOL CHARACTERISTICS TEST CONDITIONS MIN. | TYP. MAX. UNIT
BVcso Collector Base Voltage Ic = 50mA 36 \
o BVceo Collector-Emitter Voltage Ic = 50mA 16 v
':': ICES Collector Emitter Leakage Vce = 12.5V 20 mA
e BVeBo Emitter Base Voltage le=5mA,lc=0 4 v
hre D.C. Current Gain Vee=5V,lc=1A 20 200
_ Pgain Power Gain I\,,‘CNE: 2102\,'\? V. 1= 470MHz 4.4 w
[}
L | vSWAL | CollctorLoad V= oV 1= ATOMRz 1501 VSWR
n Collector Efficiency At Po = 55W 60 %
., 0ic Thermal Resistance 25°C Case 1.75 °C/W
§ TsT6 Storage Temperature -65 150 °C
E IC(MAX) Maximum Collector Current Tc=25°C 8 A
= Pomax) | Total Dissipation Te= 25 100 w
JO3055



J03055

Series Input Resistance vs Frequency Series Input Reactance vs Frequency

24 6.0
1T} 1T}
IN= IN=20W
. 5.0 -
€ 20 Po = 55W E Po = 55W
S Vee= +125V] | C|> Vee =125V 1]
é 16 2 4.0
s s
7] S —
g 1.2 E—— g 30
g s g 90
8 g
3 4 S 10
0 0
440 450 460 470 480 490 500 510 440 450 460 470 480 490 500 510
Frequency — MHz Frequency — MHz
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J03055

TEST CIRCUIT

0502

T 1T

0 +125V0C
PARTSLIST:
C1 1-10pf piston trimmer located 1.0” from device end on Z1.
C2345  33pfuncased mica capacitor.
Cs 39pf uncased mica capacitor.
C7 5uf @ 25 volts.
Cs 220pt uncased mica capacitor.
Co 0.1ufD @ 50 volts disc ceramic.

RFC1 VK200 choke
RFC 2 5T.#18 AWG., 1/4” dia., 1/2” long.

21 Microstripline, Zo = 45 ohms, W = 0.15”, L = 2.05".

72 Microstripline, Zo = 22 ohms, W = 0.425”, L = 3.2".

73 Microstripline Capacitor, Zo = 28 ohms, W = 0.25",
L =055".

Board material — 1/16” epoxy-glass.
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RF Power Transistor

£ 1A SOURCE DATE AND
LOT CODES IN THIS AREA
¢ 5 Watts T
¢ 806-870 MHz & lu v a—
e 7 dB Gain D AT
100
o 12-5 V }- DHTM f
307 120
e Common Base ‘ st
* Rugged |
2 Alllgads 0 005 230 Flange
150 182 — T
175 E
} [ 225 I
K1 25

T H |
T\ Sowd |/
SURFACE B
,

Flange Flatness

respect 10 prolruding downwar

Electrical Characteristics (TCASE = 25°C)

SYMBOL CHARACTERISTICS TEST CONDITIONS MIN. TYP. MAX. UNIT
Emitter-Base _ _
BVeso Breakdown Voltage Ie = 5mA, Ic = OmA 4 v
— .
% | Bveeo Collector-Emitter Ic = 50mA, Is = OmA 16 v
= Breakdown Voltage
(%]
(=]
Collector-Base _ -
BVceo Breakdown Voltage Ic = 50mA, [e = OmA 36 v
Hre DC Current Gain Vce = 5V, Ic = 100mA 10 200
Ps Power Gain Vee = 12.5V, f = 870 MHz 7.0 dB
PN =1W
.”_, S——
2 | Load VSWR | Mismatch Tolerance Vee = 15.5V, f = 870 MHz | VSWR
w PN =1W
- Ve = 12.5V, f = 870 MHz 0
n Efficiency Py = 1W 50 55 %
lc Continuous Collector Current 1.8 A
- o I R -
S| m Power Dissipation Tc = 25°C 25 W
[- —
?_ o Thermal Resistance 44 | °C/W
Tst6 Storage Temperature -65 |+ 150 °C

1-68 JO3401
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RF Power Transistor

* 18 Watts S—
[ ] 130 DIA Y
806-870 MHz S ot 1]
¢ 6.5 dB Gain LT 14
L 12-5 V o o nent [} TRW
* Common Base pufilat EPR
* Rugged e P
2 Aieass 0005 i .230 Flange
L H 1) KI
f r \'SURFAC( A] )
5 Cue satbtep e o om0 0 o TR
Electrical Characteristics (TCASE = 25°C)
SYMBOL CHARACTERISTICS TEST CONDITIONS MIN. TYP. MAX. UNIT
Emitter-Base _ _
BVeso Breakdown Voltage e = 5mA, Ic = OmA 4 v
—
» Collector-Emitter _ _
=] BVceo Breakdown Voltage Ic = 50mA, I8 = OmA 16 v
s Collector-Base o
BVcBo Breakdown Voltage Ic = 50mA, [ = OmA 36 v
Hre DC Current Gain Vee = 5V, Ic = 1.0mA 10 200
. Vce = 12.5V, f = 870 MHz
PG Power Gain PN = 4 W 6.5 dB
—
[7¢]
& | Load VSWR | Mismatch Tolerance Vee = 15.5V. 1 = 870 MHzZ | 444 VSWR
w PN =4 W
(-4
- Vee = 12.5V, f = 870 MHz 0
n Efficiency Pr o~ 4 W 50 55 %
Ic Continuous Collector Current 3.5 A
-
=M Power Dissipation Tc = 25°C 55 w
(- - -
g o Thermal Resistance 2.2 °C/W
Tst6 Storage Temperature -65 +150 °C



RF Power Transistor
e 28 Watts E—
e 130 DIA [_ f
806-870 MHz ol et EEN
¢ 5.5 dB Gain e L l
o 12.5 V - H—aeot f
e Common Base ‘ = o
¢ Rugged [ . L
’ 230 Flange
Lo pll
15 225
J‘&r%g—-“]v n %5
f r SURFACE A (
Flange Flatness. SURFACE B
Electrical Characteristics (TCASE = 25°C)
SYMBOL CHARACTERISTICS TEST CONDITIONS MIN. TYP. MAX. UNIT
Emitter-Base _ -
BVEego Breakdown Voltage le = BmA, Ic = OmA 4 Y
[ .
»n Collector-Emitter _ _
w BVceo Breakdown Voltage Ic = 50mA, I8 = OmA 16 v
8
Collector-Base _ _
BVceo Breakdown Voltage Ic = 50mA, I = 0mA 36 v
Hre DC Current Gain Vce = 5V, Ic = 1.0A 10 200
Pe Power Gain Vee = 1%':V; f8=w870 MHz 54 B
—
w - .
9 | Load VSWR | Mismatch Tolerance Vee = 15.5V, f = 870 MHz | VSWR
w PN = 8W
" Efficiency Vee = 'Qp}ﬁv‘_';wm MHz | g9 55 %
Ic Continuous Collector Current 6.5 A
-t
S| p Power Dissipation Tc = 25°C 100 w
=
:5_:‘ ouc Thermal Resistance 15 °C/W
Tst6 Storage Temperature -65 +150 °C
JO03403

1-70




TRW

RF Power Transistor
107 COOES 1 ThS Aaitn
* 45 Watts
¢ 806-870 MHZ 130 0 - 569 — 1 . . .
¢ 4.8 dB Gain e ! ‘
e 125V ol 7 TRW
e Common Base T B iR
* Rugged | S
2 Al eads 0 005 " .230 Flange
— . &l
r f LSUR#M‘:& Aj
Electrical Characteristics (TCASE = 25°C)
SYMBOL CHARACTERISTICS TEST CONDITIONS MIN. TYP. MAX. UNIT
Emitter-Base _ _
BVeso Breakdown Voltage le = 5mA, Ic = OmA 4 v
— -
»n Collector-Emitter _ _
w BVceo Breakdown Voltage Ic = 50mA, I8 = OmA 16 v
(&) - -
(=]
Collector-Base _ _
BVcBo Breakdown Voltage Ic = 50mA, e = OmA 36 v
Hre DC Current Gain Vce = 5V, Ic = 1.0A 10
. Vee = 12.5V, f = 870 MHz
Pe Power Gain P = 15 W 4.8 dB
—
[ ] — -
£ | Load VSWR | Mismatch Tolerance Vee = ‘;"5"' f=80MHz | g VSWR
w N = 16 W
(-4
- Vee = 12.5V, t = 870 MHz o
n Efficiency P = 15 W 50 55 %
Ic Continuous Collector Current 9.0 A
-
=S| P Power Dissipation Tc = 25°C 150 w
= o
£ e Thermal Resistance 1.2 °C/W
=
Tst6 Storage Temperature -65 +150 °C
JO03404

1-71



TRW Electronic
Components Group

' N A 44

Printed Circuit Division

200 South Turnbull Canyon Road
City of Industry, California 91749
Phone: 213/333-1201

Products: Printed circuit boards, multilayer
and doublesided.

LSI Products Division
4243 Campus Point Court
San Diego, California 92121
Phone: 714/457-1000

Products: Data converters, arithmetic products,
and special processors.

Optoelectronics Division
1201 Tappan Circle
Carrollton, Texas 75006
Phone: 214/323-2200

Products: Light-emitting diodes, photo sensors,
optical integrated circuits, optocouplers, and
assemblies.

Semiconductor Division
14520 Aviation Boulevard
Lawndale, California 90260
Phone: 213/679-4561

Products: VHF and UHF microwave power tran-
sistors; linear amplifiers; low-noise transistors;
power switching transistors; power amplifiers and
darlingtons; double-slug, avalanche, Schottky, and
zener diodes.

TRW Composants Electroniques, S.A.
(Subsidiary)

Avenue de La Jalle Re

33300 Bordeaux-Lac, France

Phone: (56) 39.58 . 26

J.P. Laussade, General Manager

Products: RF power transistors.

Connector Division

1501 Morse Avenue

Eltk Grove Village, linois 60007
Phone: 312/981-6000

Products: Connectors, interconnection systems, IC
sockets, relay sockets, tube sockets, terminal
strips, barrier blocks and crimp terminals.

Cylindrical Connector Division
8821 Science Center Drive
New Hope, Minnesota 55428
Phone: 612/537-1010

Products: Aircraft and military cylindrical
connectors.

Capacitor Division

301 West O Street
Ogallala, Nebraska 69153
Phone: 308/284-3611

Products: Film capacitors (metallized and film
foil); ceramic capacitors.

Motor Division
2275 Stanley Avenue
Dayton, Ohio 45404
Phone: 513/228-3171

Products: DC permanent magnet and wound-field
hysteresis and induction-type motors and other
motorized devices, including actuators, pumps,
blowers, and integral gear trains.

Inductive Products Division
380 West Palatine Road
Wheeling, lllinois 60090
Phone: 312/541-0300

Products: Audio and high frequency transformers
and inductors, pulse transformers, power
transformers and inductors, magnetic amplifiers,
electric wave filters, and High Q coils; assemblies
(RF modulators, power adapters, power supplies,
telecommunications, video games, analog/digital),
RF (chokes) insert molded.

Resistive Products Division
401 North Broad Street
Philadelphia, Pennsylvania 19108
Phone: 215/922-8900

Products: Resistors (thick film, flameproof, power
wirewound, high voltage, high frequency, printed
and general purpose metal film); networks (thick
film, precision metal film, carbon alloy, tantalum,
and thin film).



28 Volt VHF-UHF

was s

Transistors

These devices are intended for both Military and
Industrial service in the frequency range below
400 MHz with a 28 Volt collector supply.

Matched* and unmatched transistors are of
fered and all feature TRW's proprietary GOLD
Metalization and diffused ballast for ruggedness
and long life.

Alternate packages (in some cases) are
available on special order (consult factory).



PT9730 Series

4 FXwY

VHF Power Transistors

* 4 to 50 Watts

e Class A, AB or

e 28 Vcc C Operation
e 175 MHz e Common Emitter
¢ High Gain * Isolated Package
¢ Diffused Ballast e © VSWR
Resistors 380 SOE
Electrical Characteristics (TFLANGE = 25°C)
PT PT PT PT PT
SYMBOL CHARACTERISTICS TEST CONDITIONS 9730 | 9732 | 9738 | 9731 | 9733 UNIT
BVeso Min. Emitter-Base le=1mA, Ic =0 4 4 4 4 4 Vv
Breakdown
Bvces | Min. Collector-Emitter lc = 50mA, Ve = 0 60 | 60 | 60 | 60 | 60 | WV
Breakdown
BVgeo | Min. Collector-Emitter lc = 25mA, I8 = 0 35 | 3 | 35 | 3 | 3 v
Breakdown
Max. Collector-Emitter _
Ices Cutoff Current Vce = 25V 0.5 1.0 1.5 2.0 2.0 mA
Min. _ B 20 20 20 20 20 _
Hre D.C. Current Gain o = S00mA. Vee = 10V | %60 [10150 | 1o 150 | 10 150 | 1o 150
Vce = 28V, PN = 0.2W 4
PN = 0.5W 8
Pean Min. Power Gain PN = tW 15 w
f = 175 MHz, PN = 2.5W 25
PN = 8W 50
Min. Vce = 28V, f = 175 MHz 0
n Collector Efficiency Rated Output Power 60 60 60 60 60 %
; Vce = 28V, f = 175 MHz
VSWR Mismatch Tolerance Rated Output Power o ) © © ©
Min. Saturated _ -
Psat Power Output Vce = 28V, f = 175 MHz 6 10 18 30 60 W
Cos Max. Collector-Base Vee = 28V, f = 1 MHz 12 18 24 40 90 oF
Capacitance le=0
Continuous Collector
te Current (Max. Rating) ! 125 25 4 8 A
QJC Thermal Resistance Tc = 25°C 17.5 8.8 58 39 2.1 °C/W
Tst6 Storage Temperature I -65 10 +150
T Junction Temperature +200° Maximum ¢
—_ P S — - SR E—
Po Power Dissipation Tc = 25°C 10 20 [ 30 [ 45 I 85 w

PT9730 Series



PT9730 Series

PT 9730 — 4 Watts

Power Output vs Power Input Power Gain vs Frequency
7 24
6 28V 20
~]
~—_
24V e N
2 5 P 16 =
£ ] 28V
| // - ; \:§ 2 (‘)x
24 P 512 2
S ’
§ &

// 8

/ t = 175MHz Po = 4W

\\

2 4
1 0
0 01 02 03 04 05 0.6 100 120 140 160 180 200 220
Power Input — Watts Frequency — MHz
Series Input Impedance vs Frequency Series Load Impedance vs Frequency
7 60
5 50 \
\ / R
3 40 ~
3 R £ 1 — S~ x
S =
7o S 30 ]
N ~
X
1 20
//
Po = 4W Po = 4W
-3 vee = 28V — 10 vee = 28V —
5 0
100 120 140 160 180 200 220 100 120 140 160 180 200 220
Frequency — MHz Frequency — MHz
f vs I Safe Operating Area
1000
108
800 osF
e F
£ - E -
= | [
| 02
— 600 —_
= S L \
Z = ]
§ Vil TN g 01k
S N = -
© 400 < -
= J -
- Vee = SV E 0.05 [
8
200 i Tc = 25°C
002
0 0.01 1 Aeded L LAl A Leded L Ll
0 01 02 03 0.4 05 1 2 5 10 20 50 100
Collector Current (kc) — Amps Collector to Emitter Voltage (Vce) — V
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PT9730 Series

PT 9732 — 8 Watts

Power Output vs Power Input Power Gain vs Frequency
12 24
- 28V
10 yd 24V 20
§ 8 // o 16 \Q\
20V ©
g d 3 12 e
s // 135y g
: /£ 7 I 20V
& 4 P 8
/ f = 175MHz Po = BW
2 4
0 0
0 02 04 06 08 10 12 100 120 140 160 180 200 220
Power Input -- Watts Frequency — MHz
Series Input Impedance vs Frequency Series Load Impedance vs Frequency
7 60
5 50
3 40
" «
E
£ R g
O' ! ! 30 \\ X
)
& . < [—
]
1 et 20 —
/ R
//
Po = BW Po = BW
-3 Vee = 28V 10 Vee = 28V
-5 0
100 120 140 160 180 200 220 100 120 140 160 180 200 220
Frequency — MHz Frequency — MHz
f, vs I Safe Operating Area
1000
B 100
800 2 50f
E F
~ - < [
3 .
| 600 S 20
= € -
S B 2
E /ﬁ 3 10F
% 400 / )Y g o
bS 2 o5k
o Vee = 5V 3 F \
o =
200 [ Tc = 25°C
0.2 H
0 018 L Aed il L | kel LLLL
0 02 04 06 08 10 1 2 5 10 20 50 100
Collector Current (k) — Amps Collector-to Emitter Voltage (Vce) — V
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PT9730 Series

PT 9734 — 15 Watts

Power Output vs Power Input

Power Gain vs Frequency

26 24
22 20
Z ] o 16 '\‘.\
= 3 _—
| / 24V I \\
R S 12— ~—]
g 3 v
3. / |20V 4 ~— ~— 28
B / z I~ 24v
z /] &
g 4 8 20—
135V
6 / —1 Po = 15W
4
—
f = 175MHz
0 0
0 025 05 075 10 125 15 100 120 140 160 180 200 220
Power Input — Watts Frequency — MHz
Series Input Imped vs Freq Y Series Load Impedance vs Frequency
3 30
2 25
1 A— 20
» X » \
£ E \ B
& 9 J/ S 4 N~
| L~ |
N / <
7 R
1 / . 10
Po = 15W Po = 15W
K vee = 28V 5 vee = 28V
3 0
100 120 140 160 180 200 220 100 120 140 160 180 200 220
Frequency — MHz Frequency — MHz
f vs I Safe Operating Area
1000
100
800 2 50
g L
~ - <
3 I L
1600 5 20 ‘\
F H N
2 g0
2 \ 3 E
g 400 / \ s i
b
- Vo = 5V g05F \
o —_ o,
200 - Tc = 25°C
02
0 01 PETETE IUTEY B awadl iy
0 03 06 09 1.2 15 1 2 5 10 20 50 100

Collector Current (k.) — Amps
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Collector to Emutter Voltage (Ve ) — V.



PT9730 Series

Power Qutput — Watts

Ohms

Zn -

Frequency (f1) — MHz

PT 9731 — 25 Watts

Power Output vs Power Input

48
40
1 28V
/ 24V
20V
24 V
16 // 35
et 13 5V
L
/
8
t = 175MHz
0
0 1 2 3 4 5 6
Power input — Watts
Series Input Imp vs Freq
8
6
4
R
2 /
X
0 // !
/ Py = 25W
2 / vee = 28V |
-4
100 120 140 160 180 200 220
Frequency — MHz
f vs I¢
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-
800
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-
400
- vee = 5V
200
0
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Power Gain vs Frequency
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20 4+
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s -
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<Q —
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8 20v—
4
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0
100 120 140 160 180 200 220
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PT9730 Series

PT 9733 — 50 Watts

Power Output vs Power Input

80
75
£ 60 28V —
2 24v
. 5 /4 20v
H ~
L) / 135V
a ///
15 e
f = 175MHz
0
0 2 4 6 8 10 12
Power Input — Watts
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2 ~
S ' [ ——t——
|
B R
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0 4/
L~
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: |
100 120 140 160 180 200 220
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800
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S
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S 400 v h S
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0 075 B} EFD) 30 379

Collector Current (k) — Amps
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Power Gain - dB

Orms

Collector Current (Ic) — Amps

Power Gain vs Frequency
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PT9730 Series

TYPICAL APPLICATION
90 Watt VHF 28 V Power Amplifier

Y

I\ [\ PTO733
100mw V l/ 90 Watts Min
PT9730 PT9731 '\ at 175MHz
PT9733
PT 9730 and PT 9732 175 MHz TEST CIRCUIT
L Output
1 . /R L2
Input (i M sRFCa Cs
C RFCt cr
C2 C3 4
1 1 1.
= = R1 RFC2 % RFCa I =
l Cs
Cr  3-35pF ARCO#403 |, 1-1/2 turns #20AWG, 1/8" 1.D. I
Ca.s 8-60pF ARCO #404 |, 4 turns #16AWG, 5/16" 1.D. =
Ca  25pF UNELCO ,
Ce  500pF UNELCO R1 10 ohms, 0.5W carbon resistor '——]:
Cs 0.1mF disc capacitor ~ RFCs, RFC3 560nH molded inductor I Cs
Ce 5SmF, 50V electrolytic  RFC2 4700nH molded inductor =
C7 1.5-20pF ARCO #402  RFC4 1,000nH molded inductor QO +Vee
PT 9734 175 MHz TEST CIRCUIT
aaat . e
Input ﬁ]ql’ o Y\ /~ L2 e Output
o L RFC2 c
C2 RFCt I__'
= ! =
R RFC3
L 1/2 turn #16AWG, 3/8" 1.D.
Ci 3-35pF ARCO #403 Lz 4turns #16AWG, 3/8" 1. Ce
C2  8-60pF ARCO #404 +
Cs  1000pF UNELCO R+ 15 0hms, 0.5W carbon resistor
Ce  001mF disc capacitor ~ RFCi 1000nH molded inductor G
Cs  5mF, 50V electrolytic RFC2 6 turns #16AWG, 3/8" I.D. 4
Cs 7 1.520p-F ARCO #402 RFC3 560nH molded inductor +Vee =

2-8




PT9730 Series

PT 9731 176 MHz TEST CIRCUIT

L
RFC1

Ca | Cs
Rr RFC2 = > l"j_
— — CG =
+Vee
Ci.e  7-100pF ARCO #423 L1 2 turns, 0.1" wide by 0.02" thick copper strip, 1/4” 1.0
Cz  8-60pF ARCO #404 Lz 4 turns, 0.1" wide by 0.02" thick copper strip, 1/4” 1.D.
C3  90pF UNELCO .
Ci 1000pF UNELCO R 10 ohms, 0.5W carbon resistor
Cs  0.1mF disc capacitor RFC1 150nH molded inductor
Ce  SmF, 50V electrolytic RFC2 10,000nH molded inductor
Cr  5-80pF ARCO #462 RFC3 4 turns #16AWG, 5/16" 1.D.

PT 9733 175 MHz TEST CIRCUIT

i
-
2

< Output

@—(

R RFC2
= = +Vee

Ci.2.8 8-60pF ARCO #404
Cs  150pF UNELCO
C«  500pF UNELCO
Cs  0.1mF disc capacitor
Cs  SmF, 50V electrolytic
Cr  5-80pF ARCO #462
Cs  0.001mF disc capacitor
Lt 1 turn, 0.1 wide by 0.02" thick copper strip, 5/16" LD

O

o« ith
1 o Q RFC3
" lhe

+l7
C =
L2
L3

Ri

RFCs
RFC2
RFCs

105

1065
2pL

U-shaped copper strip, 01" wide by 002" wide thick,
0.25" high by 0.675" long

1-1/2 turns, 0.1 wide by 0.02" thick copper strip, 5/16”
1.D.

10 ohms, 0.5W carbon resistor

150nH molded inductor
10,000nH molded inductor
4 turns #16AWG, 5/16" 1.D.

=t =1

220
230
4PL

__ 300
MAX

=
S

|

=~
=

8-32 UNC-2A

320
.330

.380 SOE

2-9
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' N AY L4

VHF Power Transistors

¢ 100 Watts
e 28 Vcc
¢ 100-180 MHz
¢ Internally Matched
¢ Gold Metalized
¢ Diffused Ballast Resistors
e Common Emitter
¢ |solated Package
¢ Low Thermal Resistance
¢ Class B or C Operation
P .500 JO
Electrical Characteristics (TFLANGE = 25°C)
SYMBOL CHARACTERISTICS TEST CONDITIONS MIN. TYP. MAX. UNIT
Emitter-Base _ _
BVeso Breakdown Voltage le = SmA, lc = 0 4 v
Collector-Emitter _ _
BVcEs Breakdown Voltage Ic = 100mA, VBe = 0 60 v
Collector-Emitter _ _
BVceo Breakdown Voltage Ic = 50mA, I8 = 0 35 v
Collector-Emitter _
IcES Cutofft Current Vce = 25V 10 mA
Hre DC Current Gain Ic = 1A, Vce = 10V 20 150 -
) Vce = 28V, PiN = 20W
Pcain Power Gain f = 175 MHz 100 W
n Collector Efficiency Vee = fQEVi;’gU'&:Z 100W 60 %
All Phase Angles ] R
VSWR Mismatch Tolerance Vee = 28V, f = 175 MHz 3:1
Pout = 100W
Psat Saturated Power Output Vce = 28V, f = 175 MHz 125 W
Cos Collector-Base Capacitance Vos = Z?EV': f 0= 1 MHz 200 pF
lc Continuous Collector Current 12 A
0J-c Thermal Resistance Tc = 25°C 6.88 °C/W
Ts16 Storage Temperature —-65° 150 °C
T Junction Temperature 200 °C
Po Power Dissipation Tc = 25°C 150 w
2-10 JO1006
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Class B Narrowband
Power Input vs Power Output

Class C Narrowband
Power Input vs Power Output

100

100

| | L~
See Figure 1 //
80 } 80 28v
w7 /
24v
%60 /,1/4V % %0 7
-4 / E / See Figure 1
g 40 3 40 I 1
. )/
& A f = 180MHz & f = 180MH;
20 vee = 28V — 20 ICO = 0154 —
// ,I Vee = 28V
0 0 | __J
0 4 12 16 20 0 4 12 16 20
Power Input — Watts CW Power Input — Watts CW
Class C Narrowband Narrowband
Power Gain vs Frequency f ovs I
N 1o 1
N vee = 20V
10 \\ < 09
@ ~N
e, \\\ 28V 5
s |
g 24V %\ >
S oS e / \
$6 N, 307
z =4
H Po = 100W @ 28V 8 V4 N
&
Po = 80W @ 24V
4 06
0 05
100 120 140 160 180 200 0 1 2 3 4 5
Frequency — MHz Collector Current (Ic) — Amps
Broadband Series Input Impedance
Power Gain vs Frequency vs Frequency
12 T T 4 4
See Figure 2
10 3 3
@ = Jx / _
‘ID 8 T — % g 2 / 2 g
5 < =
g6 24V &1 18
e Lt R
| Po=100w@ 28V 0 0
Po= 80W@ 24V
0
100 115 130 145 160 100 125 150 175 200
Frequency — MHz Frequency — MHz
Oc vs Tcase DC Safe Operating Area
18 18 T
2 | Poss = 25W 2 Tease = 25°C
£16 Pors = 50W g
L bos=75w |, /] i \
@ 4 4[Pos=100w, 1:/ 2 A\
: /‘? / : \
242 S 6 AN
2 ) g N
5 / 8 N
E 10 8 2
2 /
08 0
0 40 80 120 160 200 10 20 30 40 50

Case Temperature (Tcase) — °C

2-11
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J01006

I‘ C1:: L ,A 7 ~ 315:_
’ : C% ‘ILCGI Cr JfEB
C|ass§»l C

B 4
Vs »—«M—j
A R1 D1

NOTE: For Class A replace D1 with 1Q resistor
and bias accordingly.

C, 8-60 pF ARCO C,; 350 pF UNELCO

C, 3-35 pF ARCO C,s 300 pF UNELCO

C, 30 pF UNELCO D, DSR 5050

Cs7.9.10.11 1000 pF UNELCO L, 5turns, 0.125" diameter » 22 AWG
C, 110 pF UNELCO L, , 3 Ferrite beads

Ce 120 pF UNELCO R, 12Q

C, 40 pF UNELCO T, 0.075" diameter semiridged 10 €2 co-ax
C. 25 uF Electrolytic T, 0.075" diameter semiridged 25 () co-ax

Figure 1. JO 1006 NARROWBAND TEST CIRCUIT (100-180 MHz)

NOTE: For Class A replace D1 with 1Q resistor
and bias accordingly.

Vbb
C, 50 pF UNELCO L, 4 turns, 0.125" diameter = 22 AWG
C, 350 pF UNELCO L, ;4 3 Ferrite Beads on ~ 22 AWG
Ci6.0.12.14 1000 pF UNELCO L 0.08" wide ribbon, 0.25" long
Ciiois 0.1 uF disc L, 0.08" wide ribbon, 0.125" long
Cs s 30 pF UNELCO R, 50 (2
C, 0-18 pF # 402 ARCO T, 17 long twisted pair ~ 22 AWG
Cy 300 pF UNELCO T, 0.075" diameter semiridged 25 €2 co-ax,
C,, 100 uF Electrolytic 2" long (Balun transformer)
D, DSR 5050

Figure 2. JO 1006 BROADBAND TEST CIRCUIT (100-160 MHz2)
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MTTF Factor — Hrs. x 1c?

Class A Narrowband
Power Input vs Power Output

40
35 —
30J 1dB Comp Point
|
See Figure 1 0.5dB Compression Point —7/
20
V
1¢
g '<«@—0.1dB Compression Point
=
|
5 10
=9
39
g8
o
6 A
5
Frequency = 180MHz
4 IC0 = 4.0A
Vee = 25V
3 /
2 10 11 12 13 14
0.25W 0.5wW 1.0W 20w 4.0W
Power Input — dB Steps
MTTF Factor -500 JO
vs Junction Temperature Package Outline
1x10'°, . 200
g %\ !Dldlbllj lml | Where : 70
ivide by Ic? to obtain _ 040
- metal lifetime in hours. Py = 100 W Fﬁ 2
1107\ fic = 60 % 5
\ Gy =7dB
\ Tcase = 45 °C 255 )
s N 0,c=1.25 L
@10k Vee 2 28V ) O
3 \ Ppis = 87 W ¢/ P
— o
o \<)1MG 1;=150°C 810 MIN DIA 115 piA
130
0 MTTF Factor = (1 x 107 hrs) (amp?) l
= \\ MTTF (hi (1 X 1"-'7 h's) (ampzl\ -
E r =
C \\ (h1) (5.95 amp)?
110 . =28 x10°hrs
N =32 yrs 004
N 006
1x10% 00 _ - -
80 100 120 140 160 180 200 220 s 160
Junction Temperature — °C . : TT-1
J20 095
73— | T55
970
90U
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PT9700 Series

N A L

UHF Power Transistors

¢ 1.5 to 30 Watts e Class A, AB or
e 28 VcC C Operation
e 400 MHz e Common Emitter
¢ Gold Metalized ¢ |solated Package
¢ Diffused Ballast e o VYSWR
Resistors
.280 SOE
Electrical Characteristics (TFLANGE = 25°C)
PT PT PT PT PT
SYMBOL CHARACTERISTICS TEST CONDITIONS 9700 97018 97038 97028 97048 UNIT
e =0.1mA Ic =0 3.5
le=05mAIc =0 4
Min. Emitter-Base le=1mA lc =0 4 v
BVeso Breakdown le=2mA Ic =0 4
le=3mA lc =0 4
Ic = 1mA, Vee = 0 55
Ic = 5mA, Vee = 0
BVcEs Min. Collector-Emitter Ic = 10mA, Vee = 0 60 60 v
Breakdown Ic = 20mA, Vee = 0 60
Ilc = 30mA. Ve = 0 60
Ic = 2.0mA ls =0 35
Ic =5mA, I8 =0 30
BVCEo Min. Collector-Emitter Ic = 10mA, 18 = 0 30 v
Breakdown Ic =20mA 18 =0 30
lc = 30mA. 18 =0 30
Icao Max. Collector-Base Ves = 30V 025 | o5 10 2.0 30 mA
Leakage Current
Min 20- 10- 10- 10- 10-
H = = —
F D.C. Current Gain le = 0.1, Vcz = 5V 150 | 150 150 150 150
Vee = 28V, Pv = 0.12W 1.5
PN = 0.62W 5
Peain Min. Power Gain PN = 1.5W 10 W
t = 400 MHz, P = 4W 20
PN = 6W 30
Min Vce = 28V, f = 400 MHz 9
" Collector Efficiency Rated Output Power » 5 60 60 60 %
VS Vee = 28V, f = 400 MHz
WR Mismatch Tolerance 360° Rated Output Power ) oo ) oo oo
Poar Min. Saturated Vee = 28V, f = 400 MHz 2 6 12 2 3 w
Power Output
Cos Max. Collector-Base Ve = 28V. f = 1 MHz 35 6 02 24 36 oF
Capacitance le=0
Continuous Collector
lc Current (Max. Rating) 0.5 0.75 125 2 > A
Quc Thermal Resistance Tc = 25°C 35 17.5 8.8 4.4 2.5 °C/W
TsT6 Storage Temperature —-65 1o +150 o¢
T Junction Temperature +200° Maximum
Po Power Dissipation Tc = 25°C s | o0 20 w | w

2-14
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PT9700 B Series

Power Output — Watts

Zn — Ohms

PT9700 — 1.5 Watts

Power Output vs Power input

28

24

20

8V

T

V

= 400MHz

002 004 006 008
Power Input — Watts

010 012

014 016

Series Input Impedance vs Frequency

Power Gain vs Frequency

™~

N

N 28V

Power Gain — dB
=

\\
™
~

\ 20v

N
Po=15W \

200

300 400 500
Frequency — MHz

Series Load Impedance vs Frequency

90

"~

80

70

X
\\

60

2t — Ohms

Po
Vee =
40

=15W R
28v —

30

200

Safe Operating Area

300 400 500
Frequency — MHz

6
5
4
X
3 — H P
/ -
2 ]
>
/ Pi = 15W
Vee = 28V
1
0
200 300 400 500
Frequency — MHz
06
05

o
S

o
)

N

Collector Current (kc) - Amps
o
o

o

Te =75°C

N

10

20

Collector to Emitter Voltage (Vce) — V
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PT9700 B Series

Power Qutput — Watts

Zn — Ohms

Power Output vs Power Input

PT9701B — 5 Watts

Power Gain vs Frequency

7 16
28V
6 14 \ \ —
: = eI
‘ / v 8 N \\
I
4 <0
3 A 4 % \ 28V
4 : N
/ / 2 8 J
2 7 P = W 20V
/ { = 400MHz
1 6
0 4
0 01 02 03 04 05 06 07 200 300 400 500
Power Input — Watts Frequency - MHz
Series Input Impedance vs Frequency Series Load Impedance vs Frequency
5 30
[~—— X
4 25 —
—_
x -\-\
3 > 20 ~
\\ / - R
€ \
2 >\ R s I
> ;15 ~
/ < \
—
1 10
Po = SW Po = 5W
Vee = 28V vee = 28V
0 5
-1 0
200 300 400 500 200 300 400 500
Frequency — MHz Frequency - MHz
Safe Operating Area
15
125 e
a
g
) 10 —
So7s
5
(&)
5
2 05 N N —
3 N
(&)
T = 75°C \
025 e -
0
0 10 20 30
Collector to Emutter Valtage (Vir) vV
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PT9700 B Series

- Ohms

z

Power Qutput — Watts,

Power Output vs Power Input

PT9703B — 10 Watts

Power Gain vs Frequency

T

\‘
\\ 28V

300 400 500

16 16
14 e
/ 28V 14
12 A \
/ D) N
" // T \
r 3 10
20V 3
8 /| S
/ :
I
6 Va4l 8
/ { = 400MHz P = 10W
A 6
4 /
2 4
0 04 08 12 16 20 24 2 200
Power Input ~ Watts

Series Input Impedance vs Frequency

Frequency — MHz

Series Load Impedance vs Frequency

5 35
4 30
A
3 / 25
© X
— ¢ SN
N P— / £ 2 \\ -
‘ |
\\ < \ \
/ R \
1 15 —
R\\
P = 10W | P, = 10W
of r Vi = 28V 101 v = 28v
1 | g l
200 300 400 500 200 300 400 500
Frequency  MH; Frequency — MHz
Safe Operating Area
15
125
a8
E
<
;10
|5
E
(&}
5
g 09
S
o T =75C
025
0 10 20 30

Collector to Emitter Voltage (Vit) — V
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PT9700 B Series

PT9702B — 20 Watts

Power Output vs Power Input Power Gain vs Frequency
35 14
) N
28V I
L, 25 10
g g [N
= 0 V | \
L / 20V < NG
g / | s ® N
3 15 2 \ \av
] / / & N N
H /] 6
€ 1o // N
Po =
/ 1= 400MH; . o = 20W o
5 \
0 2
0 1 2 3 4 5 6 7 200 300 400 500
Power Input — Watts Frequency — MHz
Series Input Imped vs Freq Yy Series Load Impedance vs Frequency
35
3 > 15 —
P —— X
X / '\N
25
g / " \\
5 , ] § 10 —
| | R
< <
s .
R Po =20W
Vec = 28V
1 5
Po = 20W
vee = 28V
05 |
200 300 400 500 200 300 400 500
Frequency — MHz frequency — MHz

Safe Operating Area

30

~
w

N
o

Te = 75°C \

<
|

Collector Current (Ic) — Amps
>

o
3

0 10 20 30
Collector to Emitter Voltage (Vce) — V
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PT9700 B Series

Power Qutput — Watts

2t — Ohms

PT9704B — 30 Watts

PT9704 B Power Output vs Power Input

40
28V
| 8V
35
/
% /]
/ 20V
’
25 /
20 / //
15 / /
10
1/ f = 400MHz
s 1A
L4
0

0 2 4 6 8 10 12 14

Power Input — Watts

PT9704 B Series
Load Impedance vs Frequency

16

P—
-\\

e~ P— R
5 ‘\\ X
\

= 30W

Vee = 28V

300 400
Frequency — MHz

500
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Power Gain — dB

Collector Current (ic) — Amps

PT9704 B Power Gain vs Frequency
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" = \
10 \\
\ 28V, Po = 30W
8 Y \0
5 N
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4
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200 300 400 500
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PT9704B — Safe Operating Area
6.0
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PT9700 B Series

Cizs
C2
Cs
Cas
Cs

L
L2s
LJ
La

Ri

Ct
Coo
Casg
Cas
Ce /
Cs
Cn

L3
L4
Ls
Le

Ri

Ciz
C2
C3s7
Cag
Cs

Cs
Cro13

Cn

L
L2
L3
La
Ls
Le7
Ls

Ri

PT9700, 400 MHz TEST CIRCUIT
0.9-7pF ARCO #400

vee
3-35pF ARCO #403
30pF UNELCO L—*r—l_L_ .
1000pF UNELCO ol o] !
1000uF electrolytic = =

1 1o0p #22AWG, 3/4" T uf T . -
4 turns #22AWG, 0.1 1.D. Input L2 G r\u pu

- L
3 Ferrite beads al M 72 Ls AT
At
6 turns #22AWG, 0.1 1D. — Lo %cj @ To _F*

1 ohm, 1/4 watt carbon resistor =

PT9701B and PT9703B, 400 MHz TEST CIRCUIT

3-35pF ARCO #403

0.9-7pF ARCO #400

10pF UNELCO vee
30pF UNELCO Co Cs
1000pF UNELCO f’ 'j
100uF electrolytic R1 =

0-18pF ARCO #402 _[4

= = =C
#22AWG, 1/27 ot C1 T (e
4 turns #22AWG, 0.1 1.D. £ Wy M\ T4
3 Ferrite beads \I % —L l—
2 turns #22AWG, 0.1" 10, - LG I o

#22AWG, 0.5" hairpin
3 turns #22AWG, 0.1 1.0.

1 0hm, 1/4 watt carbon resistor

L6 Output
M\ )2

7 ¢ L
M .
Ls 1T g:'
CsI Cro

=D

PT9702B and PT9704B, 400 MHz TEST CIRCUIT

1.5-20pF ARCO #402
15pF UNELCO

30pF UNELCO
1000pF UNELCO
100uF electrolytic
35pF UNELCO
0.9-7pF ARCO #400
10pF UNELCO

6 turns #22AWG, 1/8" 1.0.
#22AWG, 3/8" hairpin
1/8" by 1/4" strap

2 turns on resistor lead 1
3 Ferrite beads

2 turns #22AWG, 1/8" 1.D.

#22AWG, 0.3"

1 ohm, 1/2 watt carbon resistor

Qutput
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PT9700 B Series

.280 SOE

1.055
1.065

2PL
i

Typical Application
55 Watt UHF 28 V Power Amplifier

225-400 MHz

N

N N

.ﬁ

100mwW

PT9700 PT97038

—>

55 Watts Min

PT9704B
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JO2015A

I N AY L4

UHF Power Transistors

* 70 Watts
® 28 Vcc
e 225-400 MHz
¢ Internally Matched
¢ Gold Metalized
¢ Diffused Ballast Resistors
* Low Thermal Resistance
e Common Emitter
* |solated Package
* RF Gain Matching
.500 JO
SYMBOL CHARACTERISTICS CONDITION VALUE
BVceo Collector-Base Breakdown Voltage Ic =100 mA 65 Vdr Min
BVEgo Emitter-Base Breakdown Voltage lg =5.0mA 3.5 Vdc Min
ﬁ BVceo Collector-Emitter Breakdown Voltage Ic = 50 mA 30 Vdc Min
@
(=
8 VSWR Mismatch Tolerance Ve = 28 V, f = 400 MHz, P, = T0 W 3:1 (All Angles)
Cob Collector-Base Capacitance Vep =28V, f =1 MHz 80 pF Max
heg DC Current Gain V=10V, Ic=1A 10-100
Puh- Power Gain, CW Broadband Veg =28V, P =70 W 8.4 dB Min
f = 225-400 MHz
(%)
i
17
‘.‘—J P Saturated Power Output Vcg = 28V, f = 400 MHz 85 W Min
-
" Narrowband Collector Efficiency Vcg = 28, f = 400 MHz, P, = 70 W 55 % Min
L Max Storage Temperature -65°C to +150°C
[L-}
=
-
= (8¢ Thermal Resistance 25 °C 1.25 °C/W
&
o
Ic Continuous Collector Current Veg =10V 10 A Max

2-22
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J02015A

Power Output vs Power Input

100

ua]ss [
Ve = 28V /
80 7 //
§ A iV
3’ 60 Q% e /
§ é/w
L S
e // Note: Class B
@225mA ques.
20 bias i -
/ / / gain approx.
110 2dB.
0 .
25 5.0 7.5 10.0 125

Power Input — Watts

Series Input Impedance vs Frequency

40
Po = 70W
Vee = 28V
30
]
!
% 20— *
g N
E
1.0
L Jx V.
LS,
| 1
0 - d
100 200 300 400 500
Frequency — MHz
fivs ko
1000
800
Vee = 20V
N\
£l
>
i Vee = 10V
£ w00
(Measured Performance)
200
0

Collector Current (k) — Amps
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Power Gain — dB

2L -- Ohms

Collector Current (i) — Amps

Power Gain vs Frequency

20
Class C
Po = 70W
15 \\
\?eK
10, \
?0‘%‘ \\
5 \
R —) o —)
Frequency — MHz
Series Load Impedance vs Frequency
8
Po = 70W
7 Vee = 28V
6
Rx
5
4

3 4
I &

1] - o L — —
100 200 300 400 500
Frequency — MHz
Safe Operating Area
12 T
Te =25

10
8
6
4
H

0 —L J

10 15 20 25 30

Collector-to-Emitter Vohage (Vce) — Volts




J02015A

Figure 1. Narrowband Test Circuit

Cr.21417 1.5-20pF ARCO #402 L1 2 turns #22AWG, 0.1" form

Caa 10pF UNELCO L2 0.2" hairpin, 0.1" wide ribbon

Crs  60pF UNELCO L3 #22AWG, 1" diameter L2 Ls

Cio11 40pF UNELCO L4 3 Ferrite beads on #22AWG

Cis 15pF UNELCO Ls #22AWG, 0.25" hairpin /N oz f l ’ 0.25" 1
Con2 1000pF UNELCO Le 1 turn #22AWG, 0.1" form

Cis  5uF electrolytic L7 6 turns #22AWG, 0.1" form —-l }-— 0.15" ..{ ,-—o.v"
Cie 8-60pF ARCO #404 Ls 8 turns #22AWG, 0.1" form

Figure 2. 70 Watt Broadband Test Circuit (225-400MHz)

wee = 28V

50Q
50Q Lo Output
Input L o
L2
L7
o.375"| .
Bias Circuit for Class B Testing
—-‘ 02" ‘4— Delete L4 & Rt
Ct 20pF JFO (&X] 4 turns #20AWG, 0.125" form vee
C2 68pF JFD Ls 3 Ferrite beads 28Q l
Caa 60pF UNELCO Ls #20AWG, 1" diameter. 5W 198 1000pF
Css  40pF UNELCO L 3/8" hairpin sars 1+ 028 T
Crs 15pF UNELCO Ls 3 turns #20AWG, 0.125" form 'Y V
Cs 10pF UNELCO Le Base Inductance Pad, 0.5" x 0.2"
Cro SuF electrolytic Lc Collector Inductance Pad, 0.5" x 0.2" —_
Cia2 - 1000pF UNELCO R 0.5Q 1W
Lis 509 semirigid (length to Suit circuit) T 1", 25Q semirigid coax
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J02015 A

Power input — Watts

MTTF Factor — Hrs. x ic?

Typical Class A Linear

70W Broadband Performance

Transfer Characteristics

300LH1

400LH1

12 T 40
See Figure 2 L
225MHz
Power Input 0
9
—/ / ° £
i g
Amps DC - gg 3 i /
6 65 > é 20
Class C 1" g S ,
Vee = 28V b+ z
Po = 70W -4
3 10
] Reflected Power Class A
Vce = 20V
kc=25A
ol I
200 250 300 35 400 2 3

Frequency — MHz

Power Input — Watts

.500 JO
MTTF Factor vs Tj Package Outline
Divide by kc? to obtain metal lifetime in hours _
25
1x10° \ L
B VO‘J 810 MIN DIA 15 pia
1x10° O{, 1 130
3 ‘\<\ i
= 20
730 495 _ 004
1x10” 3 [ 3&5’ 006
3 Mg s A B
- MAX 160
y [ 180
1x10* 720 095
70 90 110 130 150 170 190 210 70— | 35

Junction Temperature — °C

a1
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J0 2058

High Power UHF Pulse Transistor

¢ 100 Watts (Pulse)
® 75 Watts (CW)

® Low Os

* 88°C/wW

The JO 2058 Transistor is intended for use in
military UHF CW and Pulse RF transmitters. The

the-art die technology and an inorganic hermetic
seal enables reliable operation in hostile en-

combination of all-gold metallization with state-of-  vironments. Common base mode operation utilizes

Electrical Characteristics (Tcase = 25°C)

the multi-octave bandwidth capability of this

Symbol Characteristics Test Conditions Min. Typ. Max. Unit
BVeso Emitter Base Voltage I = 5mA 35 Voits
— =
g BVceo Collector Emitter Voltage Ic = 50mA 30 Voits
2 BVces Collector Emitter Voltage Ic = 50mA 60 Volts
Ices Collector Emitter Leakage Vce = 50V 5 mA
Vee = 28V, f = 450MHz,
Pout Power Output (Pulse) PN = 16W, 1msec. 100 Watts
10% Duty Cycle
— Vec = 28V, f = 450MHz,
@2 n Efficiency (Pulse) Pout = 100W, Tmsec, 60 %
=1
. 10% Duty Cycle
vee = 28V, f = 450HMz,
VSWRL Collector Load Pour = 100W, Tmsec. 31 -
10% Duty Cycle
Phase angle varied > 360°
during 3-second test.
6uc Thermal Resistance 25°C Flange 0.88 °CIW
» -
g T Junction Temperature 200 °C
= Tste Storage Temperature -65 200 °C
E I Collector Current 25°C Flange 14 A
Po Total Dissipation 25°C Flange 200 w
2-26 J0 2058




Jo 2058

Typical Pulse Characteristics
(1 millisecond pulse-width, 10% duty cycle)

Power Transfer Power Transfer Power Transfer
150 > 150 150
=
| / | 1/ |
-4 3 y F
s ] H
< 100 4 < 100 / S 100
] e H z
a / a / a /] l
4 400MHz 450MH: 500MHz
/ Voo - 28V Voo - 28V vee - 28V
5 [ | 50 [ 50 1
0 10 20 0 10 20 0 10 20
Input Power — Watts Input Power — Watts Input Power — Watts
Drive Characteristics Drive Characteristics 6 Drive Characteristics .
125 ; 7.0 125 7. i
pd L4 A 100
s ' A £ 2 /, E » g
£ 100 Po 60 5 £ 100 Po va 60 5 £ 60 <
| - I - I -
- E o |- Po L s
H A e 3 g
g te E B E 8 / £
- i o 3 ic e 375 I S
E 715 50 8 § 75 50 £ & 50 8
3 1 8 3 3 3
& 400MHz 2 & — 450MHz 2 2 y ;
12.5W Drive o 12.5W Drive o 500MHz  1+— (]
Iljl lr i i i If,SW Drive 4
Ll
50 50
5015 20 25 30 40 15 20 25 30 40 15 20 25 30 40
Vee — Volts Vee — Volts Vee - Voits
Series Input Impedance Series Load Impedance
25 a 3.0
// \
" y A X "
5 2.0 g 2.0
I ! N
§ 2 a S
N H
E 15 E 0
lﬁ p
X
1.0 ] 0 o
400 450 500 400 450 500
Frequency — MHz Frequency — MHz
J0 2058
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Jo 2058

Power Transfer Power Transfer Power Transfer
100 L] 100 e 100
a A
= 4 = =
| | |
H] H] H
g E / g A
5 5 4
S 5 ) / S 5 /
5 H] / 5 /
H / H 2
4 g / < /
400MHz / 450MHz ) 4 500MHz
Vee = 28V y Vee = 28V / Ve = 28V
] 7/ 1 [
0 5 10 15 0 5 10 15 0 5 10 15
Input Power — Watts Input Power — Watts Input Power — Watts
Drive Characteristics Drive Characteristics Drive Characteristics
100 6.0 100 +—16.0 100 60
2 g2 2 2 2 8
£ E £ '/ E 3 - E
< < > <
iI »'d ! ;I P pd ! ;I - !
- "4 t - 0 74 £ 7 £
H Al £ A £ E Po
S 50 50 3 & 50 50 3 & 50 7 50 &
5 5 5 5 5 5
H 8 2 / 3 2 o K]
< d00Miz T 2 & 450MHz T 3 & T s0oMk: 1| 2
10W Drive 1 © 10W Drive T © rl 10W Drive —1T— o
V. [ oy 7| Pl
0 L] 40 L[] 40 0 L] 40
15 20 25 30 15 20 25 30 15 20 25 30
Vee — Volts Vee - Voits Vce — Volts
Series Input Impedance Series Load Impedance Gain and Efficiency
3.0 T
Gain
10 100
2.0 -4
[
- ~LX @ ]
w [e— w ]
E 20 E | -
g g i 5 7 H
1 R 1 -} 5
8 3 5 5 50 2
E \\ .E 10 Vee = 28V E .g
] ] o . o
_E' 10 \ E. 10W Drive E
Vec - 28V X - .
IUyV Drive 400 425 450
0 l I 0 Frequency — MHz
400 425 450 400 425 450
Frequency — MHz Frequency — MHz
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JO 2058

Safe Operating Area MTTF Output Capacitance
10° 120 \

10 N 110
g T 100
< x 1
| \ v N 00 N
‘é = ‘s

s I
8 ; _§ 107 = 90 \
- N - 4
S N w N
: N E 80
- N = N
3 o N
P N 70 \\
0 10 60
10 20 30 100 150 200 0 10 20 30 40 50
Ve — Volts Junction Temperature — °C Vce — Voits
Test Circuit — Schematic
Cs RiC: o COMPONENTS LIST:
-Er lm Bl :Ir:ir 5 Ci.12 420pF Cis 470pF
O i 0Q Ci2 C: 0-10pF Ci1s  100uF 50VDC
- T m 2, 11 p 15 m
o) 502 15097 l 28Q C3.4.10 0-20pF RFC1 13T, AWG. 20, 1/4” dia.
D Cs.9  33pF  RFC2 3 ferrite beads on AWG. 20 wire.
C2 G e Teo Crs  35F L1 3T, #20 AWG, .125 dia.

Upper and Lower Ground Planes must
be common at Transistor and ai
Input/Output Connector

D ~ G d 1 "
0 round capacitor :[[;151[;,4

A4 to chassis and
upper ground plane = =

.
ICIJ

Test Circuit — Layout God[ ] — vee
— RFC2
+ Cis
Ca
7 C1n2
L= - o |
. Ce Cn

Test Circuit — Artwork

Circuit is reduced. Contact factory for actual size.
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TRW Electronic
Components Group

' N A4 4

Printed Circuit Division

200 South Turnbull Canyon Road
City of Industry, California 91749
Phone: 213/333-1201

Products: Printed circuit boards, multilayer
and doublesided.

LSI Products Division
4243 Campus Point Court
San Diego, California 92121
Phone: 714/457-1000

Products: Data converters, arithmetic products,
and special processors.

Optoelectronics Division
1201 Tappan Circle
Carrollton, Texas 75006
Phone: 214/323-2200

Products: Light-emitting diodes, photo sensors,
optical integrated circuits, optocouplers, and
assemblies.

Semiconductor Division
14520 Aviation Boulevard
Lawndale, California 90260
Phone: 213/679-4561

Products: VHF and UHF microwave power tran-
sistors; linear amplifiers; low-noise transistors;
power switching transistors; power amplifiers and
darlingtons; double-slug, avalanche, Schottky, and
zener diodes.

TRW Composants Electroniques, S.A.
(Subsidiary)

Avenue de La Jalle Re

33300 Bordeaux-Lac, France

Phone: (56} 39.58. 26

J.P. Laussade, General Manager

Products: RF power transistors.

Connector Division

1501 Morse Avenue

Elk Grove Village, llinois 60007
Phone: 312/981-6000

Products: Connectors, interconnection systems, IC
sockets, relay sockets, tube sockets, terminal
strips, barrier blocks and crimp terminals.

Cylindrical Connector Division
8821 Science Center Drive
New Hope, Minnesota 55428
Phone: 612/537-1010

Products: Aircraft and military cylindrical
connectors.

Capacitor Division

301 West O Street
Ogallala, Nebraska 69153
Phone: 308/284-3611

Products: Film capacitors (metallized and film
foil); ceramic capacitors.

Motor Division

2275 Stanley Avenue
Dayton, Ohio 45404
Phone: 513/228-3171

Products: DC permanent magnet and wound-field
hysteresis and induction-type motors and other
motorized devices, including actuators, pumps,
blowers, and integral gear trains.

Inductive Products Division
380 West Palatine Road
Wheeling, lllinois 60090
Phone: 312/541-0300

Products: Audio and high frequency transformers
and inductors, pulse transformers, power
transformers and inductors, magnetic amplifiers,
electric wave filters, and High Q coils; assemblies
(RF modulators, power adapters, power supplies,
telecommunications, video games, analog|digital),
RF (chokes) insert molded.

Resistive Products Division
401 North Broad Street
Philadelphia, Pennsylvania 19108
Phone: 215/922-8900

Products: Resistors (thick film, flameproof, power
wirewound, high voltage, high frequency, printed
and general purpose metal film); networks (thick
film, precision metal film, carbon alloy, tantalum,
and thin film).



Discrete Microwave
Transistors,
Common Base

TRW developed the industry’s first 100% VSWR
tolerant 2 and 3 GHz devices. The umts feature
gold metalization, diffused ballast resistors and a
full MIL hermetic package. Gain and power out
put margin well above ratings are design
features. The units are common-base configured
and rated for either 28 volt or 20 volt operation
depending on part number



TRW 2000 Series I AN 4 4

Microwave Power Transistors

1Wto20 W

o VSWR
Common Base
Gold Metalized
Hermetic

MTTF Data

Characterized to 2.3 GHz

Diffused Ballast Resistors

Electrical Characteristics (T ,,; = 25 °C)

Mechanical Design Specifications

The following are design specifications for this tran-
sistor.

Dimensions : Per outline drawing.
Solderability : Per MIL-STD-750.

Marking : Per MIL-S-19500, « TRW », 4-digit date
code, type number.

Hermeticity : Per MIL-STD-750, 10-7 atmospheres gross
and fine leak. (Available on special order
screened to 10~ 8 atmospheres.)

HLP-8, TRW 2001, 2003, 2005 & 2010

S

115
— J— 200
130 DA— 125 £ MIN
20
@ @ I
B a1
s RMC 20
amall
225
T 170 MAX
. —
I ] ¥
557 L.us
567 %g— 135
790 :
815

Acceleration: Per MIL-STD-750, 20,000 G in any plane.
Bond Pull  : Per MIL-STD-750, 3 grams min.

Package : A glass-free, brazed ceramic package assur-
HLP-11 ing long-term integrity of hermetic seals.
HLP-8 Leads of KOVAR base material with mini-

mum 60 micro-inches of gold plating.

HLP-11, TRW 2015 & 2020

.095 (o]
105 l-——
2 PL

315

044 =~ ]

557
085 ? - 567
105 790

B 815
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TRW 2000 Series

Power Output, Po — Watts

TRW 2001
Electrical Characteristics (Tnange = 25°C)
Symbol Characteristic Conditon Value
BVces Collector-Base Breakdown Voltage Ic = 10mA 50V Min
- R [ _ ] N —
BVeBO Emitter-Base Breakdown Voltage le = 2mA 3.5 Min
T kso Collector Cutoff Current Vce = 28V 500uA
B ves = 45V ) 1mA
[ ic Continuous Collector Current (Max) VCe = 4V 1 0.250A
I hee Forward Current Transfer Ratio VCE = 5V 10120 T
| ke=100mA I
oF “Thermal Resistance (Junction to Flange) = - 28°C/W
- Cos Collector-Base Capacitance (Max) N Vce =28V ) 4'99,5
| Po Power Output @ 2000MHz Pn = OLZSVY I 1!\/&9_
Power Output @ 2300MHz 1.0W (Typ)
Poisat) Power Output @ 1500MHz Vce = 28Vdc 12W (Typ)
o Power Output @ 1000MHz ~13W(Typ)
B EL‘;"[, ) Power Gain (dB) @ 2000MHz Po = 1.0W B i QqB Min ]
~ VSWR Mismatch Tolerance @ Vcc = 28V Po=10W w
f =2 0GHz
S S
nec Collector Efficiency (Min) Po = 1.0W 40%
- t = 2.0GHz
T & Tstg Max Junction and Storage Temperatures -651t0 200°C
TRW 2001
25 I
20 1.0GHz | 1.5GHz 2.0GHz
/ /7 2.3GH:
15 / / Impedance Data
/ / // Vee = 28V
1.0 / ! / 0
05 /
0
0 005 01 015 02 025 030 ~
Power Input, PN — Watts N ‘-i o
Typical nc, Power Output | ‘-ﬂ. Input impedance |
Versus Frequency ° “‘ ‘i .‘ ‘ °
’ LA
1N 20 SONWTX AT
. NP 2 ‘ 2 17 ¢
' g 5500 ‘
Iy o
& 50 N |
5 EEN 15 4 17 v
5 o
U Vce = 28V \ - 0 o
< a0 1.0
Note: Test circuit details available
from TRW Semiconductors.
30 0.5
1.0 1.5 20 25 30

Frequency — GHz
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TRW 2000 Series

TRW 2003

Electrical Characteristics (Tnange = 25°C)

Symbol Characteristic Conditon Value
BVcEsS Collector-Base Breakdown Voltage Ic = 20mA 50V Min
BVEBO Emitter-Base Breakdown Voltage le = 0.25mA 3.5V Min
kcso Collector Cutoff Current Vcs = 28V 500uA
Vecs = 45V 1mA
Ic Continuous Collector Current (Max) Vce = 4V 0.50A
B hre Forward Current Transfer Ratio VCE = 5V 10-100
lc = 100mA
rﬁ OF Thermal Resistance (Junction to Flange) — 15°C/W
Cos Collector-Base Capacitance (Max) B Vces = 28V 5.0pF
Po Power Output @ 2000MHz Pn = 0.47W 3.0W Min
Power Output @ 2300MHz 3.0W (Typ)
Po(sat) Power Output @ 1500MHz Vce = 28Vdc 3.7W (Typ)
Power Output @ 1000MHz 4.0W (Typ)
Pgan Power Gain (dB) @ 2000MHz Po = 3.0W 8dB Min
VSWR Mismatch Tolerance @ Vcc = 28V Po = 3.0W ©
f = 2.0GHz
nc Collector Efficiency (Min) Po = 3.0W 40%
f = 2.0GHz
T, & Tstg Max Junction and Storage Temperatures -65t0 200°C

Power Output — Watts
- N w I < o
o o o (=] o o

o

80

~
o

Nc. Efficiency — %
]
o

w
o

40

Typical Transfer Characterics
Versus Frequency

LA AZ
T
g el
P
4
// Vce = 28V
177/
100 200 300 400 500

Typical nc, Power Output
Versus Frequency

Power Input — mW

—160
a
—4507%
ne =
<ol o
”‘\ 4038
Vee = 28V > &
—430
1.0 15 20 25 3.0

Frequency — GHz

Impedance Data
Vee = 28V

Note: Test circuit details available
from TRW Semiconductors.




TRW 2000 Series

Power Output — Watts

Nc. Eticiency — %o

Electrical Characteristics (Tnange = 25°C)
Symbol Characteristic Conditon Value
Collector-Base Breakdown Voltage ic = 40mA 50V Min
Emitter-Base Breakdown Voltage le = 0.5mA 3.5V Min
o Collector Cutoff Current Vce = 28V 500uA
Vce = 45V 2mA
3 Continuous Collector Current (Max) Vce = 4V 1.0A
hre Forward Current Transfer Ratio Vce = 5V 10-100
L Ic = 200m.A
_’_' O Thermal Resistance (Junction to Flange) — 85°C/W
- Cos Collector-Base Capacitance (Max) Vvee = 28V 7 .0pF
Py | PowerOutput@® 2000MHz Pn = 0.80W 5W Min
Power Output @ 2300MHz 5.0W (Typ)
Poisat Power Output @ 1500MHz Vce = 28Vdc 6.5W (Typ)
Power Output @ 1000MHz 7 5W (Typ)
| Pun Power Gain (dB) @ 2000MHz Po = 5.0W 8dB Min
" VSWR Mismatch Tolerance @ Ve = 28V Po = 50W =
) i f = 2.0GHz
ne Collector Efficiency (Min) Po = 5.0W 40%
f = 2.0GHz
T&Tum Max Junction and Storage Temperatures -651t0 200°C

Typical Transfer Characteristics
Versus Frequency

o

vce = 28V

[/ /

/

o} 200

Typical nc, Power Output
Versus Frequency

400
Power Input — mW

600 800 1.000

70 9
N,
60 S 8
2
5
3
50 7
vee = 28V Fd
40 6
30 5
10 15 20 25 30

Frequency — GHz

35

Impedance Data
Vcec = 28V

2.3GHz

Note: Test circuit details available
from TRW Semiconductors.




TRW 2000 Series

Electrical Characteristics (Tnange = 25°C)
Symbol Characteristic Conditon Value
BVcEs Collector-Base Breakdown Voitage Ic = 80mA 50V Min
BVeso Emitter-Base Breakdown Voltage lE = 1.0mA 3.5V Min
icso Collector Cutoff Current Vee = 28V 500uA
Ves = 45V 4mA
ic Continuous Collector Current (Max) VCe = 4V 2.0A
hFe Forward Current Transfer Ratio VCe = 5V 10-100
- Ic = 400mA
OiF Thermal Resistance (Junction to Flange) — o 6°C/W
Cos Collector-Base Capacitance (Max)A Ve = 28V 12.0pF
Po Power Output @ 2000MHz o Pin = 2.0W 10.0W Min
Power Output @ 2300MHz - 10.0W (Typ)
Po(sat) Power Output @ 1500MHz Vce = 28Vdc 13.0W (Typ)
Power Output @ 1000MHz 15.0W (Typ)
Pgain Power Gain (dB) @ 2000MHz Po = 10W 7dB Min
VSWR Mismatch Tolerance @ Vcc = 28V Po = 10.0W oo
i = 20GHz
Nc Collector Efficiency (Min) Po =10.0W 40%
f = 2.0GHz
T, & Tstg Max Junction and Storage Temperatures -651t0200°C

Power Output — Watts

nc. Efficiency — %

Typical Transfer Characteristics

Versus Frequency
12 A & / 4
§ v;& o‘:’%
10 ~ A <A
©
2>
8 / L
6 / /l //
4 / /
/ / / vce = 28V
2 - v w4
I 77
0
0 0.4 08 12 16
Power Input — Watts
Typical nc, Power Output
Versus Frequency
70 o
N,
\\
~,
60 h
\ \\\Polsan
\\‘
50 >
')C\ .
\,
vee = 28V N &
40 \\
s
30 4
1.0 15 2.0 25 3.0

Frequency — GHz

Impedance Data
Vcc = 28V

Note: Test circuit details available
from TRW Semiconductors.



TRW 2000 Series

Pout SAT (Watts)

Power Output — Watts

TRW 2015
Electrical Characteristics (Triance = 25°C)
Symbol Characteristic Condition Value
_ BVces Collector-Base Breakdown Voltage Ic = 120mA 50VMin |
BVeso Emitter-Base Breakdown Voitage 3.5V Min )
Icso Collector Cutoff Current (153:: m:ﬁ
| Icw Continuous Collecgqrrtr:y[rrem (Max) 3.0A R
hFe Forward Current Transfer Ratio 10-100
b;F ' ' fhermiaAl‘Fiesistanqe (Junction to Flange) N - 35"0; w o i
Cos Collector-Base Capacitance (Max) Vce = 28V 21pF ]
Po Power Output 2000MHz Pin = 3.75W 15.0W Min
Power Output 1500MHz 22W Typ
Po(saT) Vce = 28V
B Power Qutput 1000MHz B 30W Typ
Pgain Power Gain (dB) 2000MHz Po = 15W 6dB Min
VSWR Mismatch Tolerance Vcc = 28V r: ;(;S;N had
nc Collector Efficiency (Min) r: Z(;S;N 40%
T)& Tstg Max Junction and Storage Temperature -65°C 176';7260°C T
Typical Transfer Characteristics
Versus Frequency
35 Impedance Data
1.0GHz
v vce = 28V
% 1.5GHz 010
-
A 2.0GHz
20 =
15 ——_ |
/ Y
2.3GHz :
10 /// /// input Z ..‘\ s
5 11— '_ 20=500 s.‘
o os [0 |10 g ’a
. o W R e
Power Input — Watts
wer Inp "f ‘ H
|
PSAT & nc vs Frequency
40 ~J 60
9
'\ ne y . e
30 ] ~ 5 7o
Po %\ E Note: Test circuit details are available
20 '\ 40 from TRW Semiconductors.
10 f (GHz) 30
1

1.0 125 156 175 20 2.3

37




TRW 2000 Series

TRW 2020

Electrical Characteristics (Trunce = 25°C)

Symbol Characteristic Condition Vliuo
BVces Collector-Base Breakdown Voltage Ic = 160mA 50V Min
BVEBO Emitter-Base Breakdown Voltage le=20mA 3.5V Min
Iceo Collector Cutoff Current \\;g: : igx Brzngnh‘ﬂAax
o >Ic—_‘ Cbminuous Collector Current (Max) Vee=4v 4:5A‘¥ T
hFE Forward Current Transfer Ratio I\(I:C: ._E-;osovm A
8iF B Thermal Resislgpce {(Junction 19 Flar;ég) — T
Cos Collector-Base Capacitance (Max) ves =28V
Po Power Output @ 2000MHz Pin = 6.0W - )
Power Output @ 1500MHz 30W (Typ)
PO(SAT) VCcE = 28Vdc
Power Output @ 1000MHz 40W (Typ)
Pgain Power Gain (dB) @ 2000MHz Po = 20W 5.2dB Min
' _ PO = 20.0W
VSWR Mismatch Tolerance @ Vcc = 28V7 f=20GHz | © L
ne Collector Efficiency (Min) f’g 2 cz)gg:v 40%
Ti& Tstg - AM;:L;\Et;)n and Storaée Terﬁﬁgré'trﬁré 7 7 -65—«;2706'_’67 o B
Typical Transfer Characteristics
Versus Frequency
40 T
1.0GH.
35 Pl Impedance Data
4 Vce = 28V
g 30 / 5GH
3 1. z
gI 25 / V/' !
! | = 2.0GHz
E, 20 / / /
3 2.3GHz
° 15 / / P
[
3 / /
a 10
1///
17777
0 2 4 6 8 10
Power Input — Watts
Typical nc, Power Output
Versus Frequency
60
—70
o 50
b=
§ nc —] 60 &
| 40 !
5 \ 50 §
g PoisaT |~ 1 ¢
S 30 S~ £
3 S~ 40 Note: Test circuit details available
€ 2 s from TRW Semiconductors.
— 30
10
1.0 1.25 1.5 1.75 20 23

Frequency — GHz




TRW 2000 Series

MTTF FACTOR (Normalized to 1 ampere’ Continuous Duty)

haiire ¥ a ra?

The graph shown below displays MTTF in hours x ampere® emitter current for each of the “"Super 2GHz" devices. Life
tests at elevated temperatures have correlated to better than + 10% to the theoretical prediction for metal failure. Sample
MTTF calculations based on operating conditions are included on the graph.
100.0 T T
\ Po = 10W
PIN = 2.0W
— Vce = 28V
I ne = 40%
TrLANGE = 70°C
Ic ~ I = 100XxP0 _ g ggo
ne x Vee
10.0 —_—
Poiss = PiN + Vcc. Ic — Po = 16.9W

\
\
N\

N
2
\'9/»

TJunc = TrLanGe + 6jc x Poiss = 171°C

MITF - 0.065 X 10° Hrs x Amp® — g1,692 Hrs
C

T TR

(MTTF Millions of Hrs x Ic?)

0.1

\
N\

TTTTTI
y
/

VS v/4

0.01 |— \
s Q\
0.001 N
70 90 110 130 150 170 190 210
Tu—"°C
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TRW2301

N AY L

Microwave Power Transistor

e Common Base e 2.3 GHz
e Gold Metalized *{5W—20V
e Hermetic e © VSWR
e Diffused Ballast Resistors
Electrical Characteristics (T ... = 25 °C)
Symbol Characteristics Condition Value
Collector-Base Breakd Volt 42 V Mi
BVces reakdown Voltage Ic=10mA Min
° BVggo Emitter-Base Breakdown Voltage lg = 1.0 mA 3.5 V Min
@
@
-
8 | Vep = 22V 0.5 mA Max
cBO Collector Cutoff Current VCB =38V 1.0 mA Max
hpg Forward Current Transfer Ratio Veg =5V 10-120
Ic = 100 mA
B . Ves = 22V,
Cos Collector-Base Capacitance (Max) f=1MHz 3.5pF
f=23GHz
P, Power Output Veg =20V 1.5 W Min
»
@ f=23GHz
O Pgain Power Gain (dB) P,=15W 8.0 dB Min
[ Veg =20V
('8
o VSWR Mismatch Tolerance P,=15W L
f =23 GHz
Vg =20V
N Collector Efficiency P,=15W 40 % Min
f=23GHz
Veg = 20V
T 8T, Max Junction and Storage Temperature| — 6510 + 200 °C
o
o
.'3
5 ;¢ Thermal Resistance 35 °C/W
Q.
o
Ic Continuous Collector Current Veg =5V 0.5 A Max

3-10
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TRW 2301

10,000,000

MTTF — Hours x Amp?

1,000,000

/ﬂlllll [RRALL

100,000}
= \\
2
10,000 = \'9/,,
— 01\
1,000 \\
100 N
90 110 130 150 170 190 210 230
Junction Temperature — °C
2.5
1.5 GHz
2.0 / 2.0 GHz
e 2.3 GHz
. / //
£ s /
|
E / %OGHZ
o
S . /
o
8 1.0
z
g / 4
0.5
0 005 01 015 0.2 0.25 0.3 0.35

Power Input — Watts

311

Po (SAT) — Watts

Impedance or Admittance Coordinates

Note: Test circuit details are available
from TRW Semiconductors.

2.5
2.0 \\ Po (SAT)
15 \\
n@15wW \
1.0 N
0.5
0

1 1.5 20 25 3.0
Frequency — GHz

3.5

60

50

40

30

20

ne (%)



TRW2304

Microwave Power Transistor

e Common Base * 2.3 GHz
¢ Gold Metalized e4W—20V
* Hermetic e © VSWR
¢ Diffused Ballast Resistors
HLP-8
Electrical Characteristics (T, .. = 25 °C)
Symbol Characteristics Condition Value
BVCES Collector-Base Breakdown Voltage IC =30 mA 42 V Min
» BVego Emitter-Base Breakdown Voltage lg = 1.0mA 3.5V Min
@
(]
[t
8 leso Collector Cutoff Current Vep = 22V 0.75 mA Max
VcB = 38V 3.0 mA Max
heg Forward Current Transfer Ratio Veg =5V 10-120
IC =300mA
. Vee = 22V,
Cos Collector-Base Capacitance (Max) f =1 MHZ 7 pF
f=23GHz
P, Power Output Veg =20V 4 W Min
(2]
e f=23GHz
(] Peain Power Gain (dB) P,=4W 8.0 dB Min
= Vg =20V
w 3
«c VSWR Mismatch Tolerance P, =4W 0
f=23GHz
Ve = 20V
e Collector Efficiency P,=4W 40 % Min
f=23GHz
Vep = 20V
T & Ty Max Junction and Storage Temperature; — 65 to + 200 °C
=]
c
=
g 0 Thermal Resistance 17 °C/W
Q.
o
Ic Continuous Collector Current Veg =5V 1.5 A Max

3-12
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TRW 2304

10,000,000p=
1,000,000 5\
a B \
£ 100,000} N
> —
] — \ A
=
2 — %
I B N
w 4
£ 10‘0005
= —
1,000} \\
[ Note: Test circuit details are available
100 from TRW Semiconductors.
90 110 130 150 170 190 210 230
Junction Temperature — °C
/ 1.5 GHz
5 (/ /20 He 8 80
/ 7 70
22 3GHz
{ // 6 60
é /—3 GH.
H ] / // £ s \ 50
c p = \Po (SAT) —
/ [ NN wE
¥ / = nc @ 4.0 w% S
e LA
/ s 3 30

0 10 15 20 25 30 35
Frequency — GHz

0 01 020304050607 08091011 1213141516717
Power Input, Pin — Watts
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TRW2307

Microwave Power Transistor

e Common Base
Gold Metalized
Hermetic

1to 3 GHz

Diffused Ballast Resistors

7TW-—20V

L]
* 2.3 GHz
[ ]
e © VSWR

Electrical Characteristics (T, = 25 °C)
Symbol Characteristics Condition Value
BVCES Collector-Base Breakdown Voitage lc = 50 A 42 V Min
» BVego Emitter-Base Breakdown Voltage Il = 1.0mA 3.5V Min
@
(-]
-
o Vep = 22V 1.25 mA
a lcpo Collector Cutoff Current B
Viy = 38V 5mA
hee Forward Current Transfer Ratio Vg =5V 10-120
I = 500 mA
Con Collector-Base Capacitance (Max) ;IC: 1=M2I-242V' 10 pF
f =23 GHz
P, Power Output Veg = 20V 7.0 W Min
[
> f=23GHz
A Peuin Power Gain (dB) P, =70W 8.0 dB Min
- Ve = 20V
w
o« VSWR Mismatch Tolerance P,=70W .
f=23GHz
Ve, =20V
Tic Collector Efficiency =70W 40 % Min
= 2.3 GHz
v( , =20V
TET,, Max Junction and Storage Temperature] - 65to + 200 °C
o
c
=
< 0 Thermal Resistance 85°C/W
[
Q
o
Ic Continuous Collector Current Vg =5V 2.5 A Max

3-14
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TRW 2307

10,000,000§
1,000,000 = \\
Nﬂ. —
E
< 100,000
» — )
[4 — '9/1/
2 - 2
T F 2
E 10,000
= =
1,000} =
B Note: Test circuit details are available
100 from TRW Semiconductors.
90 110 130 150 170 190 210 230
Junction Temperature — °C
10 7TE e |
9 /| _~T706H 18 80
4
16 70
/’-
8 { 7 2.3 GHz
14 — 60
w 1
5 ! 7 £ 12 50
E
| 6 y 3.0 GHz ; \c@”\/ _
4 / I N )
/ =10 < 0=
< 5 = e
g &
g e 8 Po (SAT) 30
g /
& / 6 20
3
/ 4 10
2 HH I
2
1 0 10 15 20 25 30 35

Frequency — GHz

05 10 15 20 25 3.0 35
Power Input, PIN — Watts

3-15



y | ¥ ¥V 4
TRW 3000 Series J Iy

e Common Base ¢ Characterized to AR

¢ Diffused Ballast 3 GHz ‘
Resistors e MTTF Data

e Avalanche Protection ¢ 1to5W

¢ Gold Metalized e oo VSWR

e Hermetic

Moch I D
HLP-8 Normal Package us Metric
Dimension (Inches (Centimeters
x, Collector + 0.008) © 0.0127)
[
N Base A 0.155 0.3937
~ T B 0.125 0.3175
! [@ TRW @j 'l‘ c 0.060 0.1524
- D 0.230 0.5842
) E 0.562 1.4270
r
S F 0.800 2.030
rL- G 0.030 0.0762
o _ .p-S " H 0.095 0.2413
A 8 er— ENR J 0.730 nom 1.85 nom
) S K 0.050 0.127
—  F L 0.120 0.3048
M 0.130 dia 0.3302 dia
N 0.250 0.6350

TRW 3000 Series
3-16



Power Input, Pin — Watts

317

Frequency — GHz

TRW 3000 Series
Electrical Characteristics (T, = 25 °C) TRW 3001 — 1 WATT
SYMBOL | CHARACTERISTICS TEST CONDITIONS MIN. | TYP. [ MAX. | UNIT
BVepo Emitter - Base lg = 1.0 mA le=0 3.5 v
Breakdown Voltage
BVcpo Collector - Base Ic =1.0mA b 45 \
Breakdown Voitage
[
[72]
w BV gs Collector - Emitter Ic =10 mA 50 v
Ll Breakdown Voltage
(8] (EB Shorted)
[=]
lcBo Collector - Base Leakage Vep =28V 0.5 mA
Hee DC Current Gain Vg =50V Ic =100 mA 10 120
Prain Power Gain Fo=3GHz Py=10W 7.0 ds
Vee =28V
- e Collector Efficiency Fo =3 GHz Po=10W 30 %
[72] Vec =28V
w
-
['8
o VSWR Mismatch Tolerance Fo = 3 GHz Po=10W o0
(Without Damage) Vec =28V
Cos Collector - Base Capacitance V.y = 28V Fo =1 MHz 35 4.0 pF
= 0y Thermal Impedance - 35 °C/W
< Junction to Case
=
[+ 4
w
I Tsrg & Junction & Storage - — 65 + 200 °C
Lol T, Temperature Range
TYPICAL CHARACTERISTICS
TRW3001 TRW3001
25 25
- — 60
2 0GH \ PoisaT)
20 ]‘5(‘”7 236K ] 20 ~
£ | = S~ —{s0
3 3 0GHz . \
115 5 15
'i / / ;1 - ne W\ an
=3 = B N DA
S / / S 1o ™. 5
z / ~ g
& / - —{30
05 05
| 20
0
0 005 0t 015 02 025 03 10 15 20 25 30 35



TRW 3000 Series

TYPICAL CHARACTERISTICS

Note: Test circuit details are available
TRW3003 from TRW Semiconductors.

,,;

LD
‘¢‘“’
=y,

"7

il
mf,

AT

W
‘&i
7]

R

o
PN
(23
..‘
\ Iy
o
]

e
[
i
5

N
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TRW 3000 Series
Electrical Characteristics (T, = 26 °C) TRW 3003 — 3 WATTS
SYMBOL| CHARACTERISTICS TEST CONDITIONS MIN. | TYP. | MAX. | UNIT
BVgpo Emitter - Base Ig = 1.0mA Ic=0 35 v
Breakdown Voltage
= BV, Collector - Base lc=3.0mA 45 v
{ﬁ o Breakdown Voltage <
-
O
(=] BVcgs Collector - Emitter Ic = 30.0 mA 50 v
Breakdown Voltage
(EB Shorted)
leso Collector - Base Leakage V=28V 0.75 mA
Hep DC Curment Gain Vee =50V Ic = 300 mA 10 120
P, Power Gain Fo = 3 GHz Po=30W 8.0 d8
Gain V(o_-c -28V []
o
w e Collector Efficiency Fo = 3 GHz Po=3.0W 30 %
[™= Voc =28V
'8
(-4
VSWR Mismatch Tolerance Fo = 3 GHz Po=30W ©
(Without Damage) Voc= 28V
Con Collector - Base Vs =28V Fo = 1 MHz 5.7 7.0 pF
Capacitance
- By Thermal Impedance - 17 °C/W
< Junction to Case
=
-4
w
I Ts16 & Junction & Storage - — 65 + 200 °C
L Ts, Temperature Range

TYPICAL CHARACTERISTICS
TRW3003 TRW3003
S0 T T 4

1 5GHz 0GHZ - —
2 3GHz
40 80 80

2 / /
z 30GHz
| 30 £ 60 60
: 17/ : X
5 | - —
g20 1/ 3 40 nc @ 3w \ &
3 40
2 / L e
-9 —
10 20 20
0 0
0 01 02 03 04 05 06 10 15 20 25 30 35
Power Input, Piv — Watts Frequency — GHz
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TRW 3000 SERIES

Electrical Characteristics (TCASE = 25°C)

SYMBOL CHARACTERISTICS TEST CONDITIONS MIN. TYP. MAX. UNIT
Emitter-Base _ _
BVeso Breakdown Voltage IE = 1.0mA Ilc=0 3.5 v
Collector-Base =
BVcso Breakdown Voltage Ic = 5.0mA 45 v
Collector-Emitter
BVces Breakdown Voltage lc = 50.0mA 50 v
(EB Shorted)
IcBo Collector-Base Leakage Ves = 28V 1.25 mA
HFe DG Current Gain Vce = 5.0V Ic = 500mA 10 120
Poan Power Gain Fo = SchHi ;§v= W 5.0 d8
- Fo = 3GHz Po = SW o
nc Collector Efficiency Vee = 28V 30 %
VSWR Mismatch Tolerance Fo = 3GHz Po = 5W
(Without Damage) Vce = 28V
Cos Collector-Base Capacitance Ve = 28V Fo = 1MHz 8.4 10 pF
Thermal Impedance _ o
O Junction to Case 85 C/W
Tse & T Junction & Storage _ _65 +200 ¢
Temperature Range
TYPICAL CHARACTERISTICS
TRW3005 TRW3005
100 I 140
~ W
u“"f/\%/ﬂiﬂz B 7]
s}~ 120 60
% / / ] — nc@ sw —
z 60 / [ £100 e P w0
3 / / 30GHz s = \ 1
a ':‘ Porsat) &
iw § 80 20
20 60
0 40
02 06 10 14 18 22 26 10 15 20 25 30 35

Power Input. Pin — Watts
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TRW 3000 Series

MTTF — Hours x Amp?

MTF FACTOR
1,000,000
10,000,000 \\
Q MTTF FACTOR
(Normalized to 1 ampere’
100.000_ N \\ 3 Continuous Duty
- ,;) Y
— 2 *90%
10,000 \’»\9,,/ L?oq? The graph shown displays MTTF in
= \ ) hours x ampere? emitter current for
- % \ each of the 3 GHz devices. Life tests at
- \ elevated temperatures have correlated
1,000}= NG to better than + 10 % to the theoretical
= \ N prediction for metal failure. CAU-
- TION — A calculation is required to
- \ obtain actual metal life. Sample MTTF
100 N calculations based on operating condi-
90 110 130 150 170 190 210 230 tions are shown below.

Junction Temperature — °C

To

Junction Temperature — °C

caiculate metal lifetime under any set of conditions, obtain actual data

or estimate from typical performance curves. Solve for Ts (°C):

m

T = 6F (Pom—x/1_01+ P - Pour) + TrLANGE
o

Enter graph of MTF factor vs. T;. Obtain MTF factor. Calculate metal life by:

[td]

MTF Factor

Metal Life in Hours = ~ic* (Amps)
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TRW Electronic
Components Group

' N A4

Printed Circuit Division

200 South Turnbull Canyon Road
City of Industry, California 91749
Phone: 213/333-1201

Products: Printed circuit boards, multilayer
and doublesided.

LS! Products Division
4243 Campus Point Court
San Diego, California 92121
Phone: 714/457-1000

Products: Data converters, arithmetic products,
and special processors.

Optoelectronics Division
1201 Tappan Circle
Carroliton, Texas 75006
Phone: 214/323-2200

Products: Light-emitting diodes, photo sensors,
optical integrated circuits, optocouplers, and
assemblies.

Semiconductor Division
14520 Aviation Boulevard
Lawndale, California 90260
Phone: 213/679-4561

Products: VHF and UHF microwave power tran-
sistors; linear amplifiers; low-noise transistors;
power switching transistors; power amplifiers and
darlingtons; double-slug, avalanche, Schottky, and
zener diodes.

TRW Composants Electroniques, S.A.
(Subsidiary)

Avenue de La Jalle Re

33300 Bordeaux-Lac, France

Phone: (56) 39. 58 . 26

J.P. Laussade, General Manager

Products: RF power transistors.

Connector Division

1501 Morse Avenue

Elk Grove Village, llinois 60007
Phone: 312/981-6000

Products: Connectors, interconnection systems, IC
sockets, relay sockets, tube sockets, terminal
strips, barrier blocks and crimp terminals.

Cylindrical Connector Division
8821 Science Center Drive
New Hope, Minnesota 55428
Phone: 612/537-1010

Products: Aircraft and military cylindrical
connectors.

Capacitor Division

301 West O Street
Ogallala, Nebraska 69153
Phone: 308/284-3611

Products: Film capacitors (metallized and film
foil); ceramic capacitors.

Motor Division
2275 Stanley Avenue
Dayton, Ohio 45404
Phone: 513/228-3171

Products: DC permanent magnet and wound-field
hysteresis and induction-type motors and other
motorized devices, including actuators, pumps,
blowers, and integral gear trains.

Inductive Products Division
380 West Palatine Road
Wheeling, lllinois 60090
Phone: 312/541-0300

Products: Audio and high frequency transformers
and inductors, pulse transformers, power
transformers and inductors, magnetic amplifiers,
electric wave filters, and High Q coils; assemblies
(RF modulators, power adapters, power supplies,
telecommunications, video games, analog|digital),
RF (chokes) insert molded.

Resistive Products Division
401 North Broad Street
Philadelphia, Pennsylvania 19108
Phone: 215/922-8900

Products: Resistors (thick film, flameproof, power
wirewound, high voltage, high frequency, printed
and general purpose metal film); networks (thick
film, precision metal film, carbon alloy, tantalum,
and thin film).



Transistors,
Common Base

The MICROAMP transistor employs low-loss MOS
capacitors and other internal elements to
transform input Z to a manageable value prior to
the point where package parasitic reactances in
hibit the bandwidth capability of the device. All
MICROAMP transistors are assembled i common
base configuration and gold metalized for long
life. The units are rated for either 22 or 28
volts as indicated.



MRA 0610 Series

7 IXwyy

MICroAMP®

¢ 3 to 40 Watts
¢ Broadband 600-1000 MHz
*
¢ Internally Compensated
¢ Gold Metalized
e Diffused Ballast Resistors
e MTTF Data
e Common Base
e o VSWR
Electrical Characteristics (T,,,.. = 25 °C)
Symbol Characteristic MRA0610-3 MRA0610-9 MRA0610-18 MRA0610-40
Collector-Base Breakdown Voltage I- = 20 mA lc = 60 mA ic =100 mA Ic = 200 mA
BVces %0 V Min %0 v Min 50V Min | 50V Min
BVego Emitter-Base Breakdown Voltage lg=025mA | lB=075mA | Ig=125mA | Iz =25mA
3.5V Min 3.5V Min 3.5V Min 3.5V Min
Veg = 28V Veg = 28V Veg = 28V Vep = 28V
lcBo Collector Cutoft Current 0.5 mA 15 mA 2.5 mA 5.0 mA
Ig = Vep =45V | Vg =45V | Vg =46V | Vcg=45V
1.0 mA 3.0 mA 5.0 mA 10.0 mA
Ie Max Continuous Collector Current 0.5 A 15A 5.0A 10.0 A
Veg =4V
heg Forward Current Transfer Ratio lc=01A lc=03A lc =05A Ilc=10A
Veg =56V 10-100 10-100 10-100 10-100
0 Thermal Resistance Junction to Flange 16 °C/W 6 °C/W 4 °C/W 25°C/W
Py Min Broadband Power Output 30w 9.0 W 180W 400W
Cob Max Collector-Base Capacitance 4.5 pF 10 pF 14 pF 28 pF
Veg = 28V, f =1 MHz
PGiam) Min Power Gain in dB P,=30W P,=90W [P =180W [ P, =400W
Veg = 28V 7.8d8B 7.8d8 7.8d8B 7.0d8
Ls Input Return Loss in Recommended Circuit -10d8 -10dB -10dB -10d8
Max Max Max Max
Ne Min Broadband Collector Efficiency P, =30W P, =9.0W P, = 18.0W P, = 40.0 W
50 % 55 % 55 % 55 %
T -65to +200°C
Tste -65to +150°C
° The concept of input and/or output matching using MOS capacitors, wire bonds and other techniques is patented by TRW,
inc. (US # 3.713,006).
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MRA 0610 Series -Aiso applies to series: MRA 1014, MRA 1417, MRAL 1417, MRA 1720, MRAL 1720, MRAL 2023, MRAL 2327

The TRW MRA0610 series offers a complete family of broad-
band, high-gain transistors for applications in the 600-1000MHz
band.

Using internal compensation (a patented* technique de-
veloped and first offered for sale by TRW), the MRAO610 series is
intended for use in a variety of military and industrial applications
including ECM, radio relay and the 960" mobile band for fixed
station use.

The smooth, broadband transfer characteristics of the
MRA0610 series makes it attractive for semi-linear applications
without the need for bias. Power leveling within a broad range can
be accomplished simply through control of low-level drive, thus
eliminating brute force control of collector voltage.

Device output power levels of 3, 9, 18 and 40 watts allow a
wide choice of lineup configurations. Excellent device-to-device
phase tracking characteristics permit hybrid combination for
higher powers with negligible combining loss.

Test circuit details are available from TRW Semiconductors

DIFFUSED BALLASTING AND RELIABILITY

Microwave transistor devices are universally constructed
using multiple cell combinations for higher power. A number of ad
vantages are obtained using the cellular concept including better
thermal balance and the ability to adjust power output capability
using more or less cells to construct a device. Unless proper
ballasting techniques are employed, some difficulty can be
encountered in the act of combining cells. Ballasting makes cell
combining practical. The alternative to ballasted cells i1s an
operator-dependent  assembly technique called “contour
bonding." Herein, bond wires of varying lengths are employed to
adjust inductance and thereby achieve the expected balance
TRW has decided in favor of ballasting rather than contour-
bonding because it is a controlled. repeatable and totally reliable
{echnigue.

While ballasting is desirable, certain techniques for creating
ballast resistors in fine geometry microwave transistors have
proven unreliable. Such an example 1s “metal” ballast resistors
Such resistors are incorporated by introducing an exposed section
of barrier metal between the emitter finger and feeder bar. This
type of resistor, of necessity. lies on top of an oxide layer Be
cause the metal resistor is required to dissipate as much as
10KW/CM?, extreme temperatures are generated in the resistor
material. With this construction there 1s no adequate means of
removing heat from the metal resistor. Therefore. the bailast
resistor undergoes radical changes in physical dimension during
its operating profile. This results i separation from the oxide
layer or micro-cracking. or both

Given that ballasting 1s desirable. a better solution. diffused
ballast resistors. 1s incorporated in the MRA0610 series. Several
advantages accrue from this approach. It is integral in the silicon
carrier, has the same coefficient of expansion and 1s heat sinked
Experience has shown that the diffused ballast resistor has none
of the metal resistor disadvantages. yet offers an additional
advantage. In the MRAO0610 series. the diffused resistor 1S
designed to current limit (because of himited carriers) before
destructive current levels at the junction occur. Diffused ballast
resistors are definitely superior in performance and reliability
Test data 1s available to verify this fact

METALIZATION AND RELIABILITY

Metal migration is the main concern when considering a metal
system. In fine geometry devices Such as microwave tran
sistors. the use of aluminum having sutficiently large grain
size to provide an activation energy equal to that of gold is not
possible since geometrical defintion would be impossible. In
order to adequately define small geometries. one must use
aluminum with a grain size (1 micron or less) which has a very

4-3

unattractive activation energy. Activation energy has an ex
ponential relationship to metal migration.

A fair comparison of two metal systems (aluminum versus
gold) would be to construct the same transistor using both metal
systems and calculate the anticipated metal failure point using
Black's equation. The following example is based upon the same
transistor cell as is used in the TRW MRA0610 series

Times improvement

of MTTF with

) Temperature Gold vs Aluminu
100°C 691
125°C 370
150°C 168
175°C 56
200°C 30

For this reason, TRW RF Semiconductors uses a gold metal
ization system on all microwave transistors including tne
MRAO0610 series

TRW'S PATENTED* MICroAMP

Since power microwave transistors became feasible. the
bandwidth limiting problem of excessively high input “Q's” has
vexed the solid state microwave amplifier designer

Parasitic reactances (primarnly due to the package) become
increasingly more significant past 200MHz and impose severe
himitations on band width past 1GHz. Additionally. the real com-
ponent of input Z(Rw) becomes smaller as higher drive power
and higher power outputs are achieved

Microwave power transistors generally employ several emitter
ballasted cells in parallel to obtain power outputs required with
the small cell geometry necessary to realize a microwave tran-
sistor. Figure 1 shows the schematic representation of such a
device

Note that all components of the input impedance are in
parallel. which compounds the “Q" and bandwidth problem as
more cells are used to achieve power. or the operating frequency
is raised (or both). Figure 2 illustrates a more acceptable solution
which combines inputs after an impedance transformation at the
input of each device cell. ft 1s convenient to do this all or partially
within the package

A

’_L;w—mog
- B

.

p—

TO OTHER CELLS

b '

N
v
N

6 TO OTHER CELLS

Figure 2. Cells Combined
with Transformers

PE

Figure 1. Elementary
Method of Cell Combining

Correct input circuitry design can yield a device which s
broadbandable over a broad range of frequencies (40 percent
or more)

Because of the nature of source impedance driving the
transistor cell (essentially a voltage source). as much as 10dB
additional usable dynamic range without noticeably altering
bandwidth or tuning 1S possible with the MICroAMP

Additional gain and bandwidth advantage can be obtained by
operation of the MICroAMP device cells in a common base con
figuration. The devices described therein are so configured

“TRWUS Patent #3 713 006




MRA 0610 Series

Power Output — Watts

nc. Efficiency — %

Typical Power Output vs Frequency

4.0

30

20

1.5

1.0
08

0.6

0.4

03

0.2

60

55

50

45

MRA0610-3 — 3 WATTS BROADBAND

Pin = 0.4W

Pn=0.3W
[ —

Pn = 0.2W
e [ ——

Pin = 0.15W

Pn=01W

600 700 800 900 1000
Frequency — MHz

Typical Efficiency vs Frequency

\
NG N

600 700 800 900 1000
Frequency — MHz

Return Loss — dB

Impedance Data
Vcec = 28V

Typical Return Loss vs Frequency

\Pm = 02w

L/
\\ /N
\\// \/

600 700 800 900 1000
Frequency — MHz




MRA 0610 Series

Power Output — Watts

nc. Ethiciency — %

MRA0610-9 — 9 WATTS BROADBAND

Typical Power Output vs Frequency

20

10
08

06

04

70

65

60

55

Impedance Data -
Vce = 28V

pical Return Loss vs Frequency

/N 1\

\
\V/ 1\

\

Pn=2.0W
/ Pu = 1.5W
PR R
f Pn=1.0W )
Pin = 0.75W
0.6GHz mbm 7+
S~ P = 0.5W 6 |
T 1.0GHz |,
|
Pn = 03W ~
/
600 700 800 900 100
Frequency — MHz
Typical Efficiency vs Frequency Ty
8
16
o 12
A\
|
] g 14
S
/ Po=90W S 16
&
18
20
22
600 700 800 900 1000 600

Frequency — MHz

45

700 800 900 1000
Frequency — MHz



MRA 0610 Series

Power Output — Watts

r)c. Efficiency — %

MRA0610-18 — 18 WATTS BROADBAND

Typical Power Output vs Frequency

Impedance Data
Vce = 28V
0
%0 P = 2 5W
Pn=20W
20
15 Po = 16W
Po=13W
10
8 Pn=10W
pp"
6
4
Pn = 0.6W
)
2
P = 0.4W
1
600 700 800 900 1000
Frequency — MHz
Typical Efficiency vs Frequency Typical Return Loss vs Frequency
70 8
10
o 12p_Pr=10W
Po = 18W/\ tli '\‘\
65 g 14 ™ Pin :zow_\__q
o \
18 \
20
60600 700 800 900 1000 600 700 800 900 100
Frequency — MHz Frequency — MHz




MRA 0610 Series

Power OQutput — Watts

nNc, Efficiency — %

MRA0610-40 — 40 WATTS BROADBAND

Typical Power Output vs Frequency

50
40

30

20

65

60

55

50

Frequency — MHz

Typical Efficiency vs Frequency

Impedance Data
Pin = 6.8W Vce = 28V
-
Pin 5.0W [
——
Pn = 3.5W
S ~—
P = 2.5W
—~]
Pin=15W
S ~—
\\
Pin = 1.0W
N
\\-
Test Circuit Details available
) 700 300 3003000 from TRW Semiconductors.

Typical Return Loss vs Frequency

8
10
8 \ /]
Po = 40W / ,’1,, \ P‘"=3V\ /
g
g M N TN N
g 16
™ Pn = 6.8W \L/
18
20
00 700 800 90 1000 600 700 800 500 1000

Frequency — MHz

Frequency — MHz




MRA 0610 Series

MTTF FACTORvs Tj

(Divide by Ic* to obtain metal lifetime in hours.)

100.0

10.0 =
NS
_ \%
=

_.
=

o
~

(MTTF — Millions of Hrs x Ic?)

4
/

0.01

0.001 D
70 90 110 130 150 170 190 210
Ts°C
MRA .25
c 130 DIA
245 MIN
B [}
SCIIEE:
1 1
4] 050
245 MIN 070
E [=—— EMITTER LEAD
312
la— 330~
182
082 T 056 MAX

- M Pl dee

-

810

557

567




MRA 1014 Series

739w

MICrRoAMP®

¢ 2 to 35 Watts
¢ Broadband 1000-1400 MHz
*
¢ Internally Compensated
* Gold Metalized
* Diffused Ballast Resistors
e MTTF Data
¢ Common Base
e © VSWR
MRA .25
Electrical Characteristics (T,,,,. = 25 °C)

Symbol Characteristic MRA1014-2 | MRA1014-6 [MRA1014-12/ MRA1014-35
BV, Collector-Base Breakdown Voltage Ic =20 mA Ic = 40 mA Ic = 80 mA Ic =200 mA
ces “50VMin | S50vVMin | 50V Min | 50V Min

BVggo Emitter-Base Breakdown Voltage lg =026 mA| 1 =05mA lg =1.0mA lg =25 mA
3.5V Min 3.5V Min 3.5V Min 3.5V Min
Veg = 28V Vep = 28V vcg =28V ‘vcg =28V
leso Collector Cutoff Current 0.5 mA 1.0 mA .0 mA .0 mA
le = Vep = 45V Veg = 45V Veg = 45V Veg = 45V
10 mA 20 mA 80 mA 8.0 ma
Ic Max Continuous Collector Current 05A 15A 5.0 A 100 A
Veg =4V
heg Forward Current Transfer Ratio lc=01A Ic=02A Ilc=04A Ic=10A
Veg =5V 10-100 10-100 10-100 10-100
0;r Thermal Resistance Junction to Flange 15 °C/W 8 °C/W 4.5 °C/W 25°C/W
P, Min Broadband Power Output 20w 6.0W 120w 3BOW
Cob Max Collector-Base Capacitance 4.5 pF 8 pF 12 pF Internal
Veg =28 V. f=1MHz Shunt L
PGB Min Power Gain in dB P,=20W P, =60W P,=120W | P =350W
Veg = 28V 8.2dB 7.4dB 7.8d8 7.0 d8
Ne Min Broadband Collector Efficiency P, =20W P, =6.0W P, =120 W P, = 350W
45 % 50 % 50 % 50 %
T -65 to +200°C
Tste -65to0 +150°C
Le Input Return Loss in Recommended Circuit -10dB -10dB -10d8 -10dB
Max Max Max Max

*The concept of input and/or output matching using MOS capacitors, wire bonds and other techniques is patented by TRW,

Inc. (US #3,713,006).

MRA 1014 Series



MRA 1014 Series

MRA1014-2 — 2 WATTS BROADBAND

Typical Power Output vs Frequency

'zz Impedance Data
: Vcc = 28V
6.0
40
Pin=0.4W
Pin=0.
2 n=0.3W
"
b
£
) Pn=02W
§ 1.0
s 08 Pio= 0.15W
H 06 o — |
04
Pn=01W
et ]
02
0.1
1.0 1.1 1.2 13 14
Frequency — MHz
Typical Efficiency vs Frequency Typical Return Loss vs Frequency
65 8
AN
. 60 \
'\l Pin=0.3W ? Pin=0.15W
>
g M\ % , L N
2 £ Pin=0.3W \
G 5
20
50 24
1.0 11 1.2 13 14 1.0 11 1.2 1.3 14
Frequency — MHz Frequency — MHz
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MRA 1014 Series

Power Output — Watts

e Efficiency — %

MRA1014-6 — 6 WATTS BROADBAND

Typical Power Output vs Frequency

100 Impedance Data
8 Vec = 28V
60
40
20
w0 . Pn=11W
8 — Pin=09W ;
6 P = 0.7W e
4 Prn=05W ,/
~ -\d
2
1
10 11 1.2 13 1.4
Frequency — MHz
Typical Efficiency vs Frequency Typical Return Loss vs Frequency
68 10
Pn=05W Pn=11W
14 el N
s /
]
\ . /! /'\
Po=11W 818
§ Pn=11W P = 0.5W
64 /
22 \ X /
62 26

11

12
Frequency - MHz

13

14 1.0 11 1.2 13 14
Frequency — MHz
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MRA 1014 Series

Power Qutput — Watts

nc. Etticiency — %

MRA1014-12 — 12 WATTS BROADBAND

Typical Power Output vs Frequency

100
80
60
40
20 P
— Pn=2.0W \
§ Pn=15W _\
10\ N Pr = W]
8 R{:mw
6 \
Pin=075W L
\_/
4
2
1
1.0 11 1.2 13 1.4
Frequency — MHz
Typical Efficiency vs Frequency
58
Pin=2.0W
54 {
52

1.0 11 1.2 1.3 1.4
Frequency — MHz
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Return Loss — dB

10

22

26

Impedance Data

[

Vce = 28V

o

Typical Return Loss vs Frequency

I\
I\

Pin=2.0W

Pn=0

75W
I

1.2 1.
Frequency — MHz




MRA 1014 Series

MRA1014-35 —'35 WATTS BROADBAND

Typical Power Output vs Frequency

100 Impedance Data
80 Vcc = 28V
60 gy 1o
\ Pn=T7.0W
w [Pesswt——o]
S~ P = 5w \Q
P = 3.5W '_‘\
\7\
20 Pin = 2.8W ~—]
|
§ 10
s 8
2
< 5
4
2
1
1.0 11 1.2 1.3 14
Frequency — MHz
Typical Efficiency vs Frequency Typical Return Loss vs Frequency
56 10 T

7. Etficiency — %

Pin=3.5W }

NN O
v \

50 22

4, ,5 \J

1.0 11 1.2 13 14 1.0 11 1.2 1.3 1.4
Frequency — MHz Frequency — MHz

Return Loss — dB
>
~
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MRA 1014 Series

MTTF FACTOR (Normalized to 1 Ampere? Continuous Duty)

The graph shown below displays MTTF in hours x ampere? emitter current for each of
the devices. Life tests at elevated temperatures have correlated to better than +10% to
the theoretical prediction for metal failure. Sample MTTF calculations based on oper-
ating conditions are included below.

100.0

I

AN NEEAN

m
yd
/

Il

-
=3

IR

o
o

(MTTF — Millions of Hrs x Ic?)

LT T

R NEAN
N

IR
/

0.001
70 90 110 130 150 170 190 210
Ts°C
Example of MTTF for MRA1014-12 Conditions MRA .25
Po = 12W c 1130 DIA
PN = 2.0W 245 MIN
Vce = 28V = —
n% = 50 Q{@ 3 &
TFLANGE = 70°C 1 -1
lo = 1e = 10X _ 0,857 A =
ne { Efo—o
Poiss = PN + Vcc. Ic — Po = 13.99W ” A
Toune = TrLANGE + OJF x Poiss = 132.9 °C =330~
0.7 x 105 Hrs Amp?
MTTF = 2L X 107HIS AP _ 953,095 Hrs | I -
MTTF 1088YIC oL ] bt
= 8 Yrs
D H—=—H
——
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MRA 1417 Series YN A 44

MICrRoAMP®

* 2 to 25 Watts
* Broadband 1400-1700 MHz
¢ Internally Compensated i
* Gold Metalized b
. . b
* Diffused Ballast Resistors "
¢ Common Base
e © VSWR
MRA .25
Electrical Characteristics at T,,,{,.gt =25°C )
Symbol Characteristic MRA1417-2 | MRA1417-6 |MRA1417-11] MRA1417-25
BVcs Collector-Base Breakdown Voltage Ic =20 mA Ic = 40 mA Ic = 80 mA lc = 160 mA
50 V Min 50 V Min 50 V Min 50 V Min
BVggo Emitter-Base Breakdown Voltage lg = 0.25 mA lg = 0.5 mA lg = 1.0mA lg = 20 mA
3.5V Min 3.5V Min 3.5V Min 3.5V Min
Vcg = 28V Vep = 28V Ve = zg v vﬁ,0= 28V
Icso Collector Cutoff Current 0.5 mA 1.0 mA 20m 40 mA
le=0 Veg =45V | Vg =45V | V=45V | V=145V
1.0 mA 20mA 4.0 mA 8.0 mA
Ic Max Continuous Collector Current 05A 1.0A 40A 80A
Veg =4V
heg Forward Current Transfer Ratio Ilc=01A Ic=02A Ic=04A Ic=08A
Veg =5V 10-100 10-100 10-100 10-100
9;¢ Thermal Resistance Junction to Flange 16 °C/W 8 °C/W 4.5 °C/W 2.5 °C/W
P, Min Broadband Power Output 20w 6.0wW 1mow 250W
Cop Max Collector-Base Capacitance 4.5 pF 8 pF 12 pF Internal
Veg = 28V, f =1 MHz Shunt L
PGam) Min Power Gain in dB P,=20W P, =60W P,=11.0W P, =250W
Ve = 28V 8.0 d8 7.4d8 7.4 d8 7.0 dB
Ne Min Broadband Collector Efficiency P, =20W P, =6.0W P, =11.0W P, =250 W
40 % 45 % 45 % 45 %
T; -65 to +200°C
Tsto -65to +150°C
. - -10dB -10d8 -10d8 -1
Le Input Retum Loss in Recommended Circuit M?;( Max Max Mg‘;(a

* The concept of input and/or output matching using MOS capacitors, wire bonds and other techniques is patented by TRW, Inc.

(US # 3.713,006).
MRA 1417 Series
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MRA 1417 Series

MRA1417-2 — 2 WATTS BROADBAND

Typical Power Output vs Frequency Impedance Data
100 Vcc = 28V
8.0
6.0
Pn=0.4W
40 t
Pn = 0.3W
20
L
&
s Po=02W | L]
i
g0
§ 08
€ 06 Pn=0.15W —
F—f
04 ,/
Pn= O—LZSW"/
02
01

140 145 1.50 1.55 1.60 165 170
Frequency — GHz

Typical Efficiency vs Frequency Typical Return Loss vs Frequency
55 6
/ 10
\ Pn=015W
o 50 \
& @
! ~— Pn= oy/ S N,
:é, — § \
S -
& s \
L )
S « ><
22
40 26
140 145 150 155 160 165 1.70 140 145 150 155 160 165 1.7
Frequency — GHz Frequency — GHz
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MRA 1417 Series

Power Output — Watts

nc. Efficiency — %

MRA1417-6 — 6 WATTS BROADBAND

Typical Power Output vs Frequency Impedance Data
100 =
P 1 1W Vcec = 28V
60 =1,
Po=09W | -~
6.0 \’_——
N Pe=o7w A
40 \\ j}
"\\\ P = 05W
20 \
N Pn= 04w
\
10
08 N Pr=03w
06
04
02
01
140 145 150 155 160 165 170

Frequency — GHz

Typical Efficiency vs Frequency Typical Return Loss vs Frequency

56
/ P = 0.9W
54 \
N Pn=05W

.5 ‘\ » \ /lpa=11w

\ /

rS

>
<

Return Loss — dB

50 26 /
140 145 1.50 1.55 1.60 165 1.70 140 145 1.50 1.55 1.60 165 170
Frequency — GHz Frequency — GHz
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MRA 1417 Series

MRA1417-11 — 11 WATTS BROADBAND

Typical Power Output vs Frequency Impedance Data
000 Vee = 28V
80.0
60.0
400
20,0
» Pin = 2.0W
2 e T— Pin=1.6W | A
< 100 ~ P~ Pn = 1.26W
20 ~ n=1.
5 N ~~—~———t
S 80 T
v \ \p.nl =1.0W
& 60 i
—
P = 0.8W
40 “IL
Pn = 0.63W
\\_/
20
10
140 145 150 155 160 165 1.70
Frequency — GHz
Typical Efficiency vs Frequency Typical Return Loss vs Frequency
6
60,
58 10
/
2 a W Pr=20W
| 56 = 14 :
z 3 7 N
8 Pn=16W s
£ & € P =1.0W
] S
“é 54 \ g8
52 22
50 26
140 145 150 155 160 165 1.70 140 145 150 155 160 165 170
Frequency — GHz Frequency — GHz
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MRA 1417 Series

MRA1417-25 — 25 WATTS BROADBAND

Typical Power Output vs Frequency Impedance Data
':::: Ve = 28V

° Pin = 4.4W a#

200 g = 35w “:“%ﬁ. .e
; o/t LS IS
i . z -50 “"-“
5100 2 ° ==a:=%>
8 w0 T RN
§ 6.0 e t— “ ’ ’, ‘ Vai
£ 6. /r P = 2.0W ““,’.‘.‘;"

<
g%
A
s
%

20 / 3 P =1.0W

[RU) S — ‘J\:Jb
140 145 150 155 1.6 165 170

Frequency — GHz

Typical Efficiency vs Frequency Typical Return Loss vs Frequency
56 6
54 N 10 \
\ P = 4.4W /
1 52 ) 14 v
> 7
g / 8 Q: 25W /
2 a5
£ £ "
& 50 g
IS5
Pn 4.4W
48 22
46 20
140 145 150 155 160 165 170 140 145 150 155 160 165 170
Frequency — GHz Frequency — GHz
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MRA 1417 Series

MTTF FACTOR (Normalized to 1 Ampere’ Continuous Duty)

The graph shown below displays MTTF in hours x ampere’ emitter current for each
of the devices. Life tests at elevated temperatures have correlated to better than
+10% to the theoretical prediction for metal failure. Sample MTTF calculations
based on operating conditions are included below.

100.0

10.0

i

)//l'll
s

—_
(=]

[T T

(MTTF — Millions of Hrs x Ic?)

0.1p—
0.01}—
—
0.001 N
70 90 110 130 150 170 190 210
Ty °C
Example of MTTF for MRA1417-11 Conditions MRA .25
Po = 11.0W c 130 DIA
Pin = 2.0W 245 Mt
Vce = 28V —
n = 45% Q‘F@ (é 25
TrLanee = 70°C - v
100 x Po 050
Ic =g =—=""- = 0.873A 1 o
ne x Vee HIUNfe Jowmm LEAD
Poiss = PiN + Vcc. Ic — Po = 15.44W 2
Tiunc = TFLANGE + OJF x Poiss = 139.4 °C - 330~
MTTF = 0.36 X 10° Hrs Amp? _ 475 360 Hrs I8

le? *i’ O i
MTTF = 53.9 Yrs T—l__ %
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MRA 1720 Series F FXwyy

MICroAMP®

* 2 to 20 Watts
¢ Broadband 1700-2000 MHz
*
¢ Internally Compensated
* Gold Metalized
¢ Diffused Ballast Resistors
e MTTF Data
¢ Common Base
e © VSWR
Electrical Characteristics at T,,,.. = 25 °C
Symbol Characteristic MRA1720-2 | MRA1720-5 | MRA1720-9 | MRA1720-20
BV, Collector-Base Breakdown Voltage c = 20 mA Ic = 40 mA Ic = 80 mA Ic = 160 mA
e 50 V Min 50 V Min 50 V Min 50 V Min
BVego Emitter-Base Breakdown Voltage lg =025 mA | Ig=05mA lg = 1.0mA Ig = 20 mA
3.5V Min 3.5V Min 3.5V Min 3.5V Min
Veg " 28V Vep = 28V Veg = 28V Vep = 28V
lcso Collector Cutoff Current 05 mA T.0mA 2.0 ma 4.0 mA
le=0 Vep =45V | Vep=45V | Vg=45V | V=45V
1.0 mA 20mA 4.0 mA g.O mA
lc Max Continuous Collector Current 05A 10A 40 A 80A
Veg =4V ‘
heg Forward Current Transfer Ratio Ic=01A Ilc=02A Ilc=04A Ic=08A
Veg =5V 10-100 10-100 10-100 10-100
0;¢ Thermal Resistance Junction to Flange 15 °C/W 8 °C/W 4.5 °C/W 25°C/W
P, Min Broadband Power Output 20w 50W 0w 200 W
Cob Max Collector-Base Capacitance 4.5 pF 8 pF 12 pF Internal
Vep =28 V.t =1MHz Shunt L
PGaB) Min Power Gain in dB P, =20W P, =50W P, =9.0W P, = 20.0 W
Vep = 28V 7.5dB 6.5dB 6.5dB - 6.0dB
Ne Min Broadband Collector Efficiency P, =20W P, =50W P, =9.0W P, = 20.0 W
35% 40 % 40 % 40 %
T -65to +200°C
Tsto -65to +150°C
Le Input Return Loss in Recommended Circuit -10dB -10dB -10dB -10d8
Max Max Max Max

*The concept of input and/or output matching using MOS capacitors, wire bonds and other techniques is patented by TRW, Inc.

US # 3,713,006).
‘ ) 421 MRA 1720



MRA 1720 Series

MRA 1720-2 WATTS BROADBAND

Typical Power Output vs Frequency Impedance Data
100 Vee = 28V
80
6.0
Pin = 0.45W
\ "
4.0 Pin = 0.35W
\ Q
"
2.0 P = 0.25W — |
: T ——
. —
&
2 /
|
2 0 Pin = 0.17W —fme™]
D
S 08
[
32
£ 06
04
02
01
170 175 180 185 190 195 200
Frequency — GHz
Typical Efficiency vs Frequency Typical Return Loss vs Frequency
60 0
Pin=0.35W | e ]
s (/ 1 //‘
>~ @
‘ h=1
> ! /
H € Pm=0.175W/%
£ / € "1
bl 3 [ ———et
22 )
S 50 NP = 035w / “18
45 22
170 175 180 185 190 195 200 170 175 180 185 180 195 200

Frequency — GHz
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MRA 1720 Series

1

Power OQutput — Watts

Nc, Efticiency — %

MRA 1720-5 — 5 WATTS BROADBAND

Typical Power Output vs Frequency

0.0 [
8.0 ; +
in=11W
6.0 \\
40 \\ Pin = 0.75W
Pin = 0.6W
20 \ AN
\\\ Pa=0.5W
10 Pin = 0.4W
08
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0.2
0.1

1.70 175 180 1.85 190 195 200
Frequency — GHz

R Typical Efficiency vs Frequency
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= .
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Typical Return Loss vs Frequency
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MRA 1720 Series

MRA 1720-9 — 9 WATTS BROADBAND

Typical Power Output vs Frequency
100.0

80.0
60.0
40.0
20.0
£
; Pin = 2.0W
L 100 B—
g I Pin=1.5W
3 a0 -
$ Pin = 1.25W
& 60 i
Pin= 1.0W
L
40 {f
— Pin = 0.8W
20
S~ Pn=06W
1.0 ———
170 175 180 185 190 195 2.00
Frequency — GHz
Typical Efficiency vs Frequency
50
48 //
-I
ko
S 46
L
=
w
(23
< \ Pm=2.JW/
44
42
170 175 180 185 190 195 200
Frequency — GHz

Impedance Data
Vcec = 28V

Typical Return Loss vs Frequency

N

Return Loss — dB

24

2 N
\ Pin=1.0W /

28

(.

170 175
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MRA 1720 Series

Power OQutput — Watts

MRA 1720-20 — 20 WATTS BROADBAND

Nc Efficiency — %

Typical Power Output vs Frequency Impedance Data
100.0 Vce = 28V
800
60.0 w10
\ LT
e
Pa=5.0W “"E ‘
200 —— """".
[~ P = 4.0W .‘ .‘\\\‘z‘!"
S R 3 e ke P
10.0 F=— "= 9 ° 06 o8 |10 15
P — B
80 Pa= 25W “9”"’:02‘
o WSS
OXKLIA P
< OQH
P = 2.0W — ..~—
20 ' y ‘
L]
170 175 180 185 190 195 200
Frequency — GHz
" Typical Efficiency vs Frequency " Typical Return Loss vs Frequency
a 14 P = 2.5W
16
4 8 ‘
2 18 P = 5.0W.
p L~
/ £ 2%
Pn=50W
“ \\"/ 2
431.70 175 180 185 190 195 200 241.70 175 180 185 190 195 200
Frequency — GHz Frequency — GHz
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MRA 1720 Series

Po

PIN

Vce

nc
TFLANGE

Ic

Poiss
TJune

(MTTF Millions of Hrs x Ic?)

MTTF FACTOR (Normalized to 1 Ampere’ Continuous Duty)

The graph shown below displays MTTF in hours x ampere* emitter current for each of
the devices. Life tests at elevated temperatures have correlated to better than +10% to
the theoretical prediction for metal failure. Sample MTTF calculations based on oper-

ating conditions are included below.

100.0

10.0

r_

l

N
\

1.0—
0.1}—
0.01}= \\
0.001 N
70 90 110 130 150 170 190 210
Ts °C
Example of MTTF for MRA1720-9 Conditions MRA .25
= QOW (o} 130 DIA
= 2.0W 245 MIN
= 28V
T
= 40% G é =
= 70°C 1 N
100 Po 050
=Ilc = ——— = 0.803A sin| [T o
ne x Vee HIM e -lowmsn LEAD
= PN + Vccelc — Po = 15.48W e
= TFLANGE + OJF x 15.48 = 139.6 °C =330~
6 2
MTTF = 0:4 x 10 Hrs Amp” _ 650 338 Hrs 7.‘37 =] Lk
Ic? w [1]] T ey
MTTF = 70.8 Yrs l.__gg —
2 —
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MRAL 1417 Series ! 4 l“"

MICroAMP®

¢ Full “MRA” performance at 22 volts Vcc
* Gold metalization
¢ Diffused ballast resistors
e Common Base
e o VSWR
¢ 1400-1700 MHz
* 2 to 25 Watts
MRA .25
Electrical Characteristics at TeLance = 25°C
SYMBOL CHARACTERISTICS MRAL1417-2 | MRAL1417-6 | MRAL1417-11 | MRAL1417-25
BVces Collector-Base Breakdown Voltage Ic4;v2'(')1rirr|‘A IC4'-2'V4&22A 'Cgvaa'-:‘A te Z&?MO::A
BVeso Emitter-Base Breakdown Voltage le 3= S%ZI\:i':A IE3=53 ;r'r':A 'Eaz\;'z?:]A |E3§3'3?1A
Ves = 22V Ves = 22V Ves = 22V Ves = 22V
B0 Collector Cutoff Current 0.5mA 1.0mA 2.0mA 4.0mA
E=0 Ve = 38V Ves = 38V Ves = 38V Ve = 38V
1.0mA 2.0mA 4.0mA 8.0mA
c \nln;x.:(:(;r\\/tmuous Collector Current 0.5A 1.0A 4.0A 8.0A
h Forward Current Transfer Ratio Ic=0.1A Ic=0.2A Ic=0.4A Ic=0.8A
FE VeeE = 5V 10-100 10-100 10-100 10-100
Po Min. Broadband Power Qutput 2.0W 6.0W 11.0W 25.0W
P Min. Power Gain in dB Po=2.0W Po = 6.0W Po=11.0W Po = 25.0W
GE8) | ves=22v 8.0dB 7.408 7.4d8 7.008
" - Po=2.0W Po = 6.0W Po=11.0W Po = 25.0W
nc Min. Broadband Collector Efficiency 40% 45% 45% 0 45%
Ti —65 to +200°C
Ts16 —65 to +150°C

*The concept of input and/or output matching using MOS capacitors, wire bonds and other techniques is patented by TRW, Inc.
(US # 3,713,006).

MRAL 1417 Series

4-27



MRAL 1720 Series

7 IXwyY

MICroAMP®

MRAL 1720 Series

Gold Metalized

MTTF Data

22 Volt Operation
1700-2000 MHz

e 2 to 20 Watts

e © VSWR

e Common Base

Internally Compensated*

Diffused Ballast Resistors

Electrical Characteristics at Triance = 25°C

SYMBOL CHARACTERISTICS MRAL1720-2 | MRAL1720-5 | MRAL1720-9 | MRAL1720-20
BVces Collector-Base Breakdown Voltage |C4;V2&T‘A ICEJ&E?‘A Ic4~_2-v83rirf\1A le ZJ‘:‘OI':A
BVeso Emitter-Base Breakdown Voltage Ie 3= 5(\),'2M5i:‘A |E3_=53 ;T]A lE;J'&?:‘ |E3=53 I&T\A

Ves = 22V Ves = 22V Ves = 22V Ves = 22V
- Collector Cutoff Current 0.5mA 1.0mA 2.0mA 4.0mA
le=0 Ve = 38V Ves = 38V Ves = 38V Ve = 38V
1.0mA 2.0mA 4.0mA 8.0mA
Max. Continuous Collector Current
Ic VCE = 4V 0.5A 1.0A 4.0A 8.0A
hee Forward Current Transfer Ratio Ic=0.1A lc=0.2A Ilc=04A Ilc=0.8A
Vee =5V 10-100 10-100 10-100 10-100
0 Thermal Resistance Junction to Flange 15°C/W 8°C/W 45°C/W 2.5°C/W
Po Min. Broadband Power Output 2.0W 5.0W 9.0W 20.0w
Cos Max Collector Base Capacitance 4.5pF 89F 12pF 24pF
PGB Min. Power Gain in dB Po=2.0W Po=5.0W Po=9.0W Po= 20.0W
(98) Ves = 22V 7.5d8 6.5dB 6.5dB 6.0d8
ne Min. Broadband Collector Efficiency Po ;53/;0\” Po :OE/;OW Po 4=0.?/;0W Po 70202.0W
TsT6 Maximum Storage Temperature: -65 to +150°C
Ti Maximum Junction Temperature: -65 to +200°C

*The concept of input and/or output matching using MOS capacitors, wire bonds and other techniques is patented by TRW, inc

(US #3,713,006).

Nominal value, not measurable due to shunt inductor bypass.
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MRAL 1720 Series

10.0
8.0
6.0
40
'§ PN =|°‘45W
1
— PIN = 0.35W

Power Qutput — Watts

nc, Efficiency — %

MRAL 1720-2, 2 WATTS BROADBAND
Typical Power Output vs Frequency

20

™

—

PN = 0.25W

1.0
0.8

0.6

0.4

0.2

e

PIN=0.2W

01

170 175 180 185 190 195 200

Frequency — GHZ

Typical Efficiency vs Frequency

10
54 12
14
52 @
\ / | 16
(72}
50 \ & 18
=
ssb—N\ g 2
N ;
46
N— PN = 0.35W 24
WL ] )
1.70 1.80 1.90 2.0 1

Frequency — GHz

4-29

Impedance Data

Typical Return Loss vs Frequency

\‘ o~
\PIN = 0.25W //
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MRAL 1720 Series

MRAL 1720-5, 5 WATTS BROADBAND

Typical Power Output vs Frequency

10.0 |
8.0 —] PN=2.0W
—
60— PN=1O0W Impedance Data
PN = 0.8W Vee = 22V
40 =] s :
PIN = 0.6W ‘-
D A =l
20 PN = 0.5W ““0"‘. ,
: ™ — g S vge::4)
2 PIN = 0.4W "ﬂ e .ﬁb&\
R
S 08 “"/’Q‘.ﬁ'
5 KR
g o5 XY
Q=EY
0.2
0.1
1.70 1.80 1.90 2.0
Frequency — GHz
54 Typical Efficiency vs Frequency Typical Return Loss vs Frequency
10
12
f\ 14 \\ |
52—\ S PN=11W
I>. \ | 16
§ S 18 \
\ Al = A
\ 4 24 //Pm =0.5W
48 PN =11W % N
1.70 1.80 1.90 20 170 1.80 1.90 2.0
Frequency — GHz Frequency — GHZ
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MRAL 1720 Series

Power Output — Watts

MRAL 1720-9, 9 WATTS BROADBAND
000 Typical Power Output vs Frequency

80.0
800 Impedance Data
Vcec = 22V
40.0 oa
20.0
PIN=2.0W
10.0f=] —
: -
50 T ———
b
6.0
/ PIN=1.25W
4.0
o
/ PN= W
2V
1.0
1.70 1.80 1.90 20
Frequency — GHz
Typical Efficiency vs Frequency Typical Return Loss vs Frequency
60 10 T
1 N, | Pv=15W
AN ~——
\ 14 PIN= 2.0W T
= 98 3 S 6
[ |
2 \_/ @
5 3 18
2/ e
< 56 &
H 22
[ 24
54 26
1.70 1.80 1.90 2.0 1.70 1.80 1.90 20

Frequency — GHz Frequency — GHz
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MRAL 1720 Series

MRAL 1720-20, 20 WATTS BROADBAND
Typical Power Output vs Frequency

100.0
80.0
60.0 Impedance Data
Vce = 22V
40.0
| Posow
20.0 PIN = 4.0W
2 S~
‘6 T
= PN = 3.0W
3 100
3 8.0
= 8
2 S~
£ 60 B
PIN=2.0W
40
2.0
1.0
© 170 1.80 1.90 2.0
Frequency — GHz
Typical Efficiency vs Frequency Typical Return Loss vs Frequency
8 10

12

\ 14
46

N g

! 16

s |\ I T
8 S 18 ~
£ \ PIN=5.0W E
o g 20

£ 44 & \

\ 22 ‘\ \,
\\ 24 vm =50W
42 2 ™N
1.70 1.80 1.90 20 1.70 1.80 1.90 2.0
Frequency — GHz Frequency — GHz

Note: Test circuit details are available from TRW Semiconductors.
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MRAL 1720 Series

MTTF FACTOR (Normalized to 1 Ampere* Continuous Duty)

The graph shown below displays MTTF in hours x ampere? emitter current for each of
the devices. Life tests at elevated temperatures have correlated to better than +10% to
the theoretical prediction for metal failure. Sample MTTF calculations based on oper-
ating conditions are included below.

100.0 \
h _\\\
= 10— \
2 —
x —
k3 —
g |
s
'
E 01—
= —
0.01 =
0.001
70 90 110 130 150 170 190 210
Tv—°C
Example of MTTF for MRA1720-9 Conditions MRA .25
Po = 9.0W c 130 DIA
PN = 2.0W 245 MIN
Vee = 28V
nec = 40% g _2Lsz
TrLANGE = 70°C ¢ m
o~ le=190P0__ g go3a 1] e
ne x Ve ausm [ 070
Poiss = PIN + Vcc. Ic — B = 15.48W = e
TJunc = Trianee + 6JF x 15.48 = 139.6 °C e
6 2
uTTF = 04X 10 1S AMD- _ 620,338 Hrs N T
K T r r 056
MTTF = 70.8 Yrs m [ T Ty
I H==
o
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MRAL 2023 Series I A 44

MICroAMP®

1.5 to 12 Watts

o VSWR

Broadband 2000-2300 MHz
Internally Compensated*

Gold Metalized

Diffused Ballast Resistors
MTTF Data

Full “MRA” Performance at 22 V
Common Base

Electrical Characteristics at T, .. = 25 °C

Symbol Characteristic MRAL2023-1.5| MRAL2023-3 | MRAL2023-6 | MRAL2023-12
BVcgs Collector-Base Breakdown Voltage Ic =10mA Ic = 20 mA Ic = 50 mA Ic = 100 mA
42 V Min 42 V Min 42 V Min 42 V Min
BVggo Emitter-Base Breakdown Voltage lg =0.2mA lg =04 mA lg = 1.0mA lg = 20 mA
3.5V Min 3.5V Min 3.5V Min 3.5V Min
Veg =22V Veg =22V Veg =22V VC{=22V
Ico Collector Cutoff Current 0.25 mA 05 mA 1.25 mA S mA
lg =0 Vep =38V | V=38V | V=38V [ V=38V
|
c&s mA C{O mA CE.S mA g.O mA
Ic Max Continuous Collector Current 025 A 05A 1.25A 25A
Veg =4V
heg Forward Current Transfer Ratio lc=01A Ic=02A Ic=05A Ic=10A
Veg =6V 10-90 10-90 10-90 10-90
9;¢ Thermal Resistance Junction to Flange 30 °C/W 16 °C/W 8 °C/W 4.5 °C/W
P, Min Broadband Power Output 15W 30w 6.0W 120w
Cob Max Collector-Base Capacitance 3.5 pF 5 pF 10 pF Internal
Vep = 22V, f = 1 MHz Shunt L
PGBy Min Power Gain in dB P,=15W P,=30W P, =60W P, =120W
Vep = 22V 8.0dB 8.0dB 6.8dB 6.8 dB
Ne Min Broadband Collector Efficiency P,=16W P, =30W P, =60W P, =120W
35 % 40 % 40 % 40 %
T -65+200°C
Tsra -65 to +150°C
Le Input Return Loss in Recommended Circuit -10d8 -10dB -10d8 -10d8
Max Max Max Max

* The concept of input and/or output matching using MOS capacitors, wire bonds and other techniques is patented by TRW. Inc
(US # 3,713.,006).

MRAL 2023 Series
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MRAL 2023 Series

Power Output — Watts

MRAL2023-1.5 WATTS BROADBAND

Typical Power Output vs. Frequency
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Iimpedance Data
Vcc = 22V

Typical Return Loss vs. Frequency
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MRAL 2023 Series

e, Efficiency — %

MRAL2023-3 — 3 WATTS BROADBAND

Typical Power Output vs. Frequency
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Impedance Data
Vce = 22V
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Typical Return Loss vs. Frequency
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MRAL 2023 Series

Power Output — Watts

" Etficiency — %

Ll To 1=
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Typical Power Output vs. Frequency
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Impedance Data
Vce = 22V

Typical Return Loss vs. Frequency
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MRAL 2023 Series

100

Power Output — Watts

nc, Efficiency — %

80

MRAL2023-12 — 12 WATTS BROADBAND
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MRAL 2023 Series

MTTF FACTOR (Normalized to 1 Ampere’ Continuous Duty)

The graph shown below displays MTTF in hours x ampere? emitter current for each of the
devices. Life tests at elevated ternperatures have correlated to better than +10% to the
theoretical prediction for metal failure. Sampie MTTF calculations based on operating
conditions are included below.
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[**—— EMITTER LEAD
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ne x Vce g5
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MRAL 2023 “H” Series g FRyy

MICroAMP®

1.5-3-6-12 Watts, 22V Operation —
* Broadband 2000-2300 MHz T
Internally Compensated*
Gold Metalized

Diffused Ballast Resistors
MTTF Data

Electrical Characteristics at Triance = 25°C

SYMBOL CHARACTERISTICS MRAL2023-1.5H | MRAL2023-3H | MRAL2023-6H | MRAL2023-12H
Ic = 10mA Ic = 20mA lc=50mA | lc=100mA
BVces Collector-Base Breakdown Voltage 42V Min 42V Min 42V Min 42V Min
. le=0.2mA lIe=0.4mA lIe=1.0mA Ie=2.0mA
BVeso Emitter-Base Breakdown Voltage 3.5V Min 3.5V Min 3.5V Min 3.5V Min
Ves = 22V Ves = 22V Ves = 22V Ves = 22V
\e80 Collector Cutoff Current 0.25mA 0.5mA 1.25mA 2.5mA
le=0 Ve = 38V Ves = 38V Ve = 38V Ves = 38V
0.5mA 1.0mA 2.5mA 5.0mA
Max. Continuous Collector Current
Ic VCE = 4V 0.25A 0.5A 1.25A 2.5A
hee Forward Current Transfer Ratio lc=0.1A Ic=0.2A Ic=0.5A Ic=1.0A
VceE = 5V 10-90 10-90 10-90 10-90
OiF Themmal Resistance Junction to Flange 30°C/W 16°C/W 8°C/W 4.5°C/W
Po Min. Broadband Power Output 1.5W 3.ow 6.0W 12.0W
Max. Collector-Base Capacitance Internal Internal
Cos Vee = 22V; f = 1MHz 3.50F SpF Shunt L Shunt L
PG(dB Min. Power Gain in dB Po=1.5W Po = 3.0W Po = 6.0W Po=12.0W
(68} Ve = 22V 8.0d8 8.00B 7.008 7.0d8
=1. = 3. 0=0. Po=12.0W
nc Min. Broadband Collector Efficiency Po 351/,5w P 40‘?/00W ’ 40‘(’;/oow 401°/zo ’
Ti& TsT6 Maximum Junction and Storage Temperatures: -65 to +200°C

Based on Black’s Equation and using ¢ = .96EV, 8 = 1.07 x 102 for unpassivated Au. Empirical data indicates a 3-10 times
improvement for glass passivated units. These units are glass passivated.

*The concept of input and/or matching using MOS capacitors, wire bonds and other techniques is patented by TRW, Inc.
(US #3,713,006).
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MRAL 2023 “H” Series

Power Qutput — Watts

Efficiency — %

MRAL 2023-1.5H, 1.5 Watts Broadband Hermetic
Typical Power Output vs Frequency

Impedance Data

8.0
6.0
40
2.0 PN = 0.24W
|
PIN = 0.20W
1.0
08
Pin = 0.15W
0 6 P —

0.4
PN =0.12W
0.2
PN = 0.09W
01 |
200 205 210 215 220 225 230
Frequency — GHz
Typical Efficiency vs Frequency Typical Return Loss vs Frequency
48 10
\
46 1 P¥ 0.12w
o — =0 /
| \
(7]
44 s 18 AN /
PN=024W | "] I \ ,/
g —
42 29 PN = 0.24W
40 26
200 205 210 215 220 225 230 200 205 210 215 220 225 230

Frequency — GHz

Frequency — GHz




MRAL 2023 “H” Series

Power Output — Watts

nc, Efficiency — %

8.0

6.0

4.0

2.0

1.0
0.8

0.6

0.4

0.2

0.1

MRAL 2023-3H, 3 Watts Broadband Hermetic

100 Typical Power Output vs Frequency

PIN =‘0.5W
I
PN = 0.4W
"
PN = O,SL
/———
//
PiN = 0.25W
/
/l
/
PN = 0.20W
/

200 205 240 215 220 225

48

46

44

42

40

Frequency — GHz
Typical Efficiency vs Frequency

L oaw
/ PN=10.3

200 205 210 215 220 225 230

Frequency — GHz

2.30

Return Loss — dB

10

—_
o

—_
(==}

22

26

Impedance Data

Typical Return Loss vs Frequency

fo———

NP = 0.25W
N

N
\

—
/

PIN=0.3W

200 205 210 215 220 225 230

Frequency — GHz




MRAL 2023 “H” Series

Power Qutput — Watts

7c, Efficiency — %

MRAL 2023-6H, 6 Watts Broadband Hermetic

000 Typical Power Output vs Frequency

80.0
60.0
Impedance Data

40.0
20.0

10.0 PN=12W _|

I

8.0 PN = 0.85W

6.0 PN = 0.75W

4.0 / PIN = 0.6W

2.0 /

Pr = 050 TN yd
—
1.0

‘2.00 2.05 210 215 220 225 230
Frequency — GHz

Typical Efficiency vs Frequency Typical Return Loss vs Frequency
52 6

50 — 10
/ PN =1.2W @
\ °
\ |

/ g 14
48 S

/ E 74
=
k5 P = 06w |~
‘\/\—1
PN=1.2W
44 29
200 205 210 215 220 225 230 200 205 210 215 220 225 230
Frequency — GHz Frequency — GHz




MRAL 2023 “H” Series

MRAL 2023-12H, 12 Watts Broadband Hermetic

Typical Power Output vs Frequency

100.0

80.0

60.0

Impedance Data

40.0
P Y
g PIN=2.0W
J_ PN=1.7W
a2
510.0
o
2 8.0F—pn=15W
&

nc, Efficiency — %

6.0

40— PN= 1.2W

2.0

Test circuit details available
from TRW Semiconductors.

\

T~

=1.0W \
1.0 N
200 205 210 215 220 225 230
Frequency — GHz
Typical Efficiency vs Frequency Typical Return Loss vs Frequency
50 6
48 10
- PIN=1.2W
h=)
I
46 P g SN A
\ € PN = 2.5“ / /
™ \\ / /
44 \\\ o oow 18 X \\ 1
IN= 2.
42 22
200 205 210 215 220 225 230 200 205 210 215 220 225 230
Frequency — GHz Frequency — GHz




MRAL 2023 “H” Series

MTTF FACTOR (Normalized to 1 Ampere? Continuous Duty)

The graph shown below displays MTTF in hours x ampere? emitter current for each of the devices.
Life tests at elevated temperatures have correlated to better than +10% to the theoretical prediction
for metal failure. Sample MTTF calculations based on operating conditions are included below.

10,000,000

1,000,000

100,000

\
N
<
\

MTTF — Hours x Amp?

[T T T T T 1T ’y’ﬂlll/!’lllll

10,000

1,000

™\

100 120 140 160 180 200 220 240
Junction Temperature — °C

HLP-11
Series Package

100

095 c
Base ;%

¥ 5] |
2 g:) i @ B
28 300
KX . 1
]
Emitte 125
MIN

315 2PL

044, 333_-‘ 165 MAX

¥ 557

085 J 7 —=
105 7%

815
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MRAL 2327 Series

N A 4

MICroAMP®

2.3-2.7 GHz

3 to 6 Watts

Internally Compensated*
Gold Metalized

¢ Common Base

Diffused Ballast Resistors

e o VSWR
MRA .25
Electrical Characteristics at Tr.ance = 25°C.
SYMBOL CHARACTERISTICS MRAL2327-3 MRAL2327-6
BVcEs Collector-Base Ic = 20mA Ic = 50mA
Breakdown Voltage 42V Min. 42V Min.
BVEBO Emitter-Base Ie = 0.4mA IE=1.0mA
Breakdown Voltage 3.5V Min. 3.5V Min.
VCE =5V VCE =5V
hre ;‘r’;’;‘e"r %‘;ﬁgm Ic = 200mA Ic = 500 mA
10-90 10-90
QuF Thermal Resistance 16°C/W 8°C/W
Junction to Flange
Minimum Broadband
Po Power Qutput 3.0W 6.0W
vee = 22V
PG Minimum Power Gain Po = 3.0W Po = 6W
vee = 22V 6.5dB 6.5dB
ne Minimum Broadband Po = 3.0W Po=6W
Collector Efficiency 35% 35%
T —-65to +200°C
Ts16 —-65to +150°C

*The concept of input and/or matching using MOS capacitors, wire bonds and other techniques is patented by TRW, Inc.

(US #3,713,006).
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MRAL 2327 Series

MTTF FACTOR (Normalized to 1 Ampere? Continuous Duty)

The graph shown below displays MTTF in hours x ampere? emitter current for each of the devices.
Life tests at elevated temperatures have correlated to better than +10% to the theoretical prediction
for metal failure.
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MRAL2023-18H

72 </;

RF Power Transistor

¢ Internally Compensated*
¢ Gold Metallized

o Diffused Ballast Resistors
¢ MIL Package

* 18 Watts

¢ 2.0-2.3GHz @ 22V

¢ 35% Minimum Collector
Efficiency

¢ 7.0dB Gain

GP-20

The MRAL2023-18H is suitable for military and
industrial service where a full 18 Watts is re-

is assured by TRW's etchless gold metal system,
diffused ballast and patented” internal com-

The unit is supplied in TRW's GP-20 package
which is already proven in space and military

quired over the 2.0-2.3GHz band. High reliability ~ pensation. service.
Electrical Characteristics (Tcase = 25°C)
Symbol Characteristics Test Conditions Min. Typ. Max. Unit
BVCEes Collector-Emitter Breakdown Voltage, Vee = 0 Ic = 160mA 42 Vdc
BVeso Emitter-Base Breakdown Voltage £ = 2mA ) 35 Vde
E Collector Cutoff Current Ves = 22V 4.0 mA
':, Icso =0 Ves = 38V 8.0 mA
= Ic Maximum Continuous Collector Current Vee = 4V 8 A
hre Forward Current Transfer Ratio :?CE' _0'3 ‘(\]V 10 100
Po Minimum Broadband Power Output Ves = 22V 18 Watts
g Paids) Minimum Power Gain in dB Ve = 22V 7.0 dB
= ne Minimum Broadband Collector Efficiency Po = 18 Watts 35 %
LR Input Return Loss in Recommended Circuit Po = 18 Watts -10 dB
= 6,F Thermal Resistance Junction to Flange Ta = 25"0 3.0 °CIW
§ T Maximum Junction Temperature 200 °C
= TsT6 Maximum Storage Temperature -65 150 °C
*U.S. Patent #3713006
4-48 MRAL2023-18H



MRAL2023-18H

Typical Power vs. Frequency Typical Return Loss vs. Frequency
30
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1 e

18
P < 1.80w e
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Typical Efficiency vs. Frequency
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MRAL2327-1.3, 2327-3, 2321-6,

7wy

232712

RF Power Transistor

e MICrRoAMP
23 .27 GHz
* RF Power Transistors

MRA .25

MRA .325

The MRAL2327 series is constructed using TRW's etchless gold metal system, gold bond

TRW's patented* MICROAMP concept. wires, diffused ballast resistors and other ex-
clusive construction techniques are employed

These devices are intended for broadband military  throughout the series.

and industrial service in the 2.3-2.7 GHz band.

Electrical Characteristics at Tflange = 25°C.

The units are characterized for 22 Volt collector
potentials making them compatible with
telemetry, radio relay and other services where
full performance is required at 22 Volts.

*U.S. Patent 3.713.006

Symbol Characteristics MRAL2327-1.3 MRAL2327-3 MRAL2327-6 MRAL2327-12

BV Collector-Emitter Ic - 10mA Ic = 20mA Ic = 50mA Ic - 100mA
Breakdown Voltage 42V Min, 42V Min. 42V Min, 42V Min.

BVeso Emitter-Base e = 0.2mA It = 0.4mA I¢ 1.0mA I 2.0mA
Breakdown Voltage 3.5V Min. 3.5V Min. 3.5V Min, 3.5V Min,

BVcBo Collector-Base Ic = 0.5mA Ic = 1.0mA Ic = 2.5mA Ic = 5.0mA
Breakdown Votage 38V Min. 38V Min. 38V Min. 38V Min.

Icso Coloctor Cutott 0.25mA Max. 0.5mA Max. 1.0mA Max. 2.5mA Max.
Current I = 0

Vce = 5V Vce = 5V Vee = 5V Vce = 5V

hee ;“"I’:ﬁ"; g:::"‘ Ic = 100mA Ic = 200mA Ic = 500mA Ic = 1.0mA
a 10-90 1090 10-90 10-90
Minimum Broadband

Po Power Output 1.3W 3.0W 6.0W 12.0W
Voo = 22V

b Minimum Power Gain Po - 1.3W Po - 3.0W Po - 6W Po - 12W
vee - 22V 5.44B 6.58 6.508 6.548
Minimum Broadband Po = 1.3W Po - 3.0W Po - 6W Po - 12W

n Collector Efficiency 30% 35% 35% 35%
Thermal Resistance ° ° ° o

o Soctio 12 Foms 32°CW 16°CIW 8°CIW 4.5°CW
Package Type MRA .25 MRA .25 MRA .25 MRA .325

4-50 MRAL2327-1.3, 2327-3, 2327-6, 2327-12



RF Small Sig id
Low-Noise Linear
Transistors

TRW's RF small signal transistor series features
high gain, low noise and high reliability

Available in a variety of pepular packages. all
are constructed with TRW's long life GOLD metal
system.

Units are available for both military and in
dustrial applications. Typical uses are MATV,
CATV, RECEIVER FRONT-END, |.F. and
OSCILLATOR applications.



LT1001A

4 IXWY

RF Transistor

¢ High fr — 3.0 GHz
¢ Low Distortion
* Low Noise Figure, 2.5 dB @ 300 MHz

The LT1001 is a high-output
NPN silicon TO-39-mounted tran-

sistor designed for ultra-linear com-
munications or instrumentation ap-

plications. Low noise figure com-

Electrical Characteristics

bined with high-output capability
gives this device an exceptional

dynamic range. Gold metallization
and diffused emitter ballasting are
combined to achieve the high relia-

bility demanded by the most severe
communications requirements.
High gain makes this transistor
ideal for broadband applications.

Symbol Description Conditions Min. Typ. Max. Units
Emitter-Base _

BVeso Breakdown-Voltage le = 0.1mA 35 v
Collector-Emitter _

BVceo Breakdown-Voltage lc = 5.0mA 20 v
Collector-Base =

BVceo Breakdown-Voltage Ic = 1.0mA 40 v
Collector-Base -

IcBo Leakage Vecs = 10V 50 uA
Collector-Emitter Ic = 50mA

VeE san Saturation Voltage Ic/lB = 10 500 mv

hre DC Current Gain Vce = 5V Ic = 50mA 70 100 300
Collector-Base _ _

Ccs Capacitance Vce = 8V f = 1MHz 16 pF

. Minimum Vce = 8V lc = 50mA

NFmin Noise Figure f = 300 MHz 25 a8
Maximum Vce = 14V Ic = 90mA

Gumax Unilateral Gain f = 300 MHz 1 d8
Common Emitter Vce = 14V Ic = 90mA

(S21f Insertion Gain f = 300 MHz 135 a8

Fr Gain Bandwidth VCE = 14V Ic = 90mA 30 GHz
Product
Power out @ 1dB VCE = 14V

Pour Compression Ilc = 90mA f = 300 MHz % dBm
Third Order Vce = 14V

1o Intercept Ic = 90mA f = 300 MHz ® dém

Absolute Maximum Ratings @ 25°C Case
Collector Current Collector Base Voltage B Junction Temperature Storage Temperature
(lc) (VcBo) () (TsTa)
200mA 40V 200°C —-65°C to 200°C

5-2
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Pout (dBm)

NF (dB)

LT1001A

Third Order Intercept and 1dB Compression

50
f = 300 MHz
Ve = 14V /TD\\
40 / -
30 v
/— I
1dB Compression
20 //
10
0 50 100 150 200
Ic (mA)
Typical Noise Figure and Associated Gain vs. Frequency
8
\ 20
T w, 50mA‘\
6 AN 16
GANF (dB) \ /
5 \\\ 12
AN
4 8
// N
NF (dB)
2
1 15 2 3 4 6 7 8 910

Frequency (GHz)

5-3

GANF (dB)

fr (GHz)

Gu max (dB)

Gain-Bandwidth Product

5 vs. Collector Current

Vee = 14V

50

100
Ic (mA)

150 200

, GU max vs. Collector Current
0

16

Vce = 14V

f = 300 MHz
12
8
4

50 100 150 200
Ic (mA)
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LT1001A

NF (dB)

Collector Output Capacitance, Cos (pF)

Collector Base Capacitance, Ccs (pF)

NF vs. Collector Current

f = 300 MHz
Vce = 8V

0 25

50
Ic (mA)

100

150

8.lunction Capacitance vs. Voltage

[

3.5
3.2

2.7
25

2.2
2.0
1.8

1.2

/

1.0

2 3
Collector Base Voltage (V)

4 56 8 10 15

20 25

Maximum Dissipation (W)

VcE (MW)

6Dissipation vs. Temperature

4
2
0° 50 100 150 200
Case Temperature °C
Collector Saturation
Characteristics
800
700 /
600 /
o _
It = 10
500 /
/
This device has
an internal emitter
ballast resistor
of 1.5 ohms
300 /
200 //

50 100 150
Ic (mA)
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LT1001A

Broadband Test Circuit

CATVIMATV Characterization
Figure 1

Vee
Po

14V
10dB (10 375MHz)

C1.234 0.001uF
Cs 5-10pF
Co 0.01uF
L1 2 turns 1/8"" 1.D. #20AWG

L2 3 turns 3/16'" 1.D. #20AWG
L3 1turn 1/8" 1.D. #20AWG
Ti2 2x8 #30AWG, Q1 Core

R1 24Q, 1/8W

R2 13Q, 1/2W

Second Order Distortion Test Figure 2  Triple Beat Distortion Test Figure 3
50 dBMY ———y-— — 0dmv__ .
L distortion
distortion
f1 f2 f3
A fo—f1 f1 fo f1 iﬁ ﬂ A
DIN 45004B Intermodulation Test Figure 4 Crossmodulation Distortion Test Figure 5
e Prer Unmodulated
t—ﬁdB 50 dBmv & Carrier
100%
Mmoo Modulation_ |
15 KH
-600B [ 1 [ :

197 MHz 199 MHz 201 MHz

205 MHz 207 MHz

disto
Xmod|

56




CATVI/MATV Characterization

LT1001A

dro — dB

dso — dB

NF — dB

Triple Beat Distortion Test

7 Channel X-Modulation Distortion

-52 -40
vee = 14V
vee = 14V
56 ?‘Odiml/'(? 200MHz 45 500Bmv
See Figure 1 & 3 See Figure 1 & 5
-60 50
\ S
|
\ =
64 © .55
\ CH13
© \\ N —~—
72 65
20 30 40 50 60 70 20 30 40 50 60 70
Collector Current (lc) — mA Collector Current (Ic) — mA
Second Order Distortion DIN 45004B
-3 80
Vee =.14V
Vee = 14v See Figure 1 & 4
-40 50dBmv = —— 70
See Figure 2
See Figure 1
.44 - 60
3 /
[--]
a1
|
-48 £ 50
CH13
CHG
-52 40
\CH\Z
-56 ——— 30
20 30 40 50 60 70 20 30 40 50 60 70
Collector Current (Ic) — mA Collector Current (Ic) — mA
Noise Figure (Broadband) 1dB Compression (Broadband)
7.0 82
/ vee = 14V ]
f = 200 MHz
6.0 / 76 27
/‘ f = 300 MHz
See Figure 1 Ve = 14V —2
50 E 72 23
-
| —j 21
§, %ee Figure 1
40 g 68 / 19
30 64
20 60
10 20 30 40 50 60 20 30 40 50 60 70
Collector Current (ic) — mA Collector Current (Ic) — mA

Power — dBm




LT1001A S PARAMETERS

S-dB and Angles:

VCE = 8V, Ic = 50mA
Frequency (MHz) S21 S12 S22
100 723  -1318 2195 101.3 -2533 58.8 _ 708 - 784
200 -906 -1676 16.02 85.4 ~21.46 65.6 -1185 - 862
300 -9.06 1753 12.69 757 -18.49 68.9 1258 - 935
400 -890 160.9 10.33 67.5 -16.21 69.7 1274 1027
500 -887 145.8 853 60.8 -14.42 69.7 -1255 —110.4
600 -867 136.0 7.14 54.8 ~12.90 69.3 1166 -1197
700 -8.70 124.0 6.12 496 -11.50 68.3 1072 -1266
800 -894 1142 513 437 -1037 6.4 — 985 -1363
900 -891 105.3 4.28 39.1 - 934 65.0 _ 939 -1439
1000 -9.16 936 363 346 - 842 62.8 - 370 -1521
VCE = 14V, Ic = 90mA
100 -774 -1266 22,66 103.0 -2885 57.6 682 - 475
200 -833 -1578 17.08 86.3 -2501 626 -840 - 567
300 -828 -1726 13.71 756 - 2237 65.8 -825 - 664
400 -831  -1775 11.25 66.7 -2031 6.9 -758 - 750
500 -8.18 1739 961 61.2 -17.69 70.4 733 - 789
600 -8.12 1675 8.08 555 -16.35 712 -681 - 851
700 -8.19 161.2 6.83 489 ~1521 70.2 622 - 916
800 -816 —1558 5.60 436 -14.22 70.9 _544 - 9.4
900 -8.07 1499 458 380 1328 70.0 —484 1024
1000 -786 1438 3.70 34.4 —12.40 70.2 _454  —105.1
350
=+ 370
<315
025 335
2 20
1] . 7260
l ™ SEATING
500 MM PLAN
016
<~ i DA
PIN 1. EMITTER
2. BASE 028
3. COLLECTOR 034
o LS
1039 A
1095 L %>
105

.095
105

190
210

TO-39

5-7

0.631
0.969
1.025
1.049
1.071
1.068
1.059
1.065
1.066
1.064

0.748
0.965
1.026
1.037
0.938
0.932
0.913

0.844
0.824




LT2001 'Y # A /4

RF Transistor

¢ High fTr — 3.0 GHz L.
¢ Low Distortion T
* Low Noise Figure, 2.5 dB @ 300 MHz

TO-117A

The LT2001 is a high-output
NPN silicon stud-mounted tran-

munications or instrumentation
applications.

high-output capability gives this
device an exceptional dynamic

sistor designed for ultra-linear com- Low noise figure combined with range.
Electrical Characteristics
Symbol Description Conditions Min. Typ. Max. Units
Emitter-Base _
BVEBo Breakdown-Voltage le = 0.1mA 35 \
Collector-Emitter _
BVceo Breakdown-Voltage Ic = 5.0mA 20 v
Collector-Base _
BVceo Breakdown-Voltage Ic = 1.0mA 40 v
Iceo Collector-Base Ves = 10V 50 WA
Leakage
Collector-Emitter lc = 50mA
Vee san Saturation Voitage Ic/ls = 10 500 mv
hre DC Current Gain Vce = 5V Ic = 50mA 70 100 300
Ces Collector-Base Ves = 8<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>