Microwave Linear
Transistors (" )

The TRW linear devices described herein are 15 W
medium signal (1.5 watt), common emitter, .
diffused ballasted, gold metalized microwave

transistors characterized for Class « A » service. 2 GHZ

Because of TRW's proprietary ballasting and
other protection techniques, no special techniques BLASS "A ’”
are required to protect these devices from arbi-

trary terminations up to infinite VSWR (any
phase) so long as the transistors are attached k

properly to an adequate heat sink.

These transistors are useful for a variety of Mili-
tary and industrial applications. They are availa-
ble in TRW's HLP-8 flange package (TRW
52601), the HLP-8 flangeless (TRW 52101) and
the new TW-200 symmetrically opposed emitter
stripline package (TRW 52001).

Particular attention is directed to the ultralinear
properties of these transistors and the guaranteed
specification in accordance with DIN-45004.
Complete mechanical and electrical data are
contained herein.

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

\—

SYMBOL CHARACTERISTICS TEST CONDITIONS

BVcgo Collector-Emitter
Breakdown Voltage

BVcEr Collector-Emitter
Breakdown Voltage

BVgpo Emitter-Base Breakdown
Voltage

Collector-Base Breakdown
Voltage

Collector Cutoff Current

Forward Current Transfer
Ratio

Collector-Base Capacitance

Power Qutput

Frequency Cutoff

Mismatch Tolerance

Third Order intermodulation
Distortion
(Reference to Either Tone)

Intermodulation
per DIN-45004/K

Max Junction and Storage
Temperature

Thermal Resistance
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TRW 52601

- ELECTRICAL CHARACTERISTICS
TRW52001, TRW52101, TRW52601

1dB Compression Point vs.
Emitter Current Gain vs. Emitter Current
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TRW 52601

S-PARAMETERS

20V, Ie

= 25°C

= 220mA, TFLANGE

Vce=

TRW52101, TRW52601

TRW52001

TR w COMPOSANTS ELECTRONIQUES S.A.
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TRW 52601

< LARGE SIGNAL IMPEDANCE DATA
Vce= 20V, le= 220mA, TrLANGE = 25°C

TRW52001 TRW52101, TRW52601

Package Outlines

TRW52001 TRW52101 TRW52601

oAp e -

Mechanical Specifications
The following are mechanical specifications for this transistor fine leak. (Available on special order screened to
series. 10-% atmospheres.)
Acceleration: Per MIL-STD-750, 20,000G in any plane.
Lead Pull: Per MIL-STD-750, 3 grams min.

Package: A brazed ceramic package assuring long-term
integrity of hermetic seals. Leads of KOVAR base
material with minimum 60 microinches of gold

Hermaticity:  Per MIL-STD-750, 10-7 atmospheres gross and - plating.

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

Marking: Per MIL-S-19500, “TRW,” 4-digit date code, type
number. ©

TR w COMPOSANTS ELECTRONIQUES S.A.
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I\/Iicroyvave Linear r ~
Transistors

The TRW linear devices described herein are 3 W
medium signal (3.0 watt), common emitter,
diffused ballasted gold metalized microwave

transistors characterized for Class « A » service. 2 GHZ
Because of TRW's proprietary ballasting and

other protection techniques, no special techniques CLASS !!A ”
are required to protect these devices from arbi-

trary terminations up to infinite VSWR (any
phase) so long as the transistors are attached
properly to an adequate heat sink.

These transistors are useful for a variety of Mili-
tary and industrial applications. They are availa-
ble in TRW's HLP-8 flange package (TRW
52602), the HLP-8 flangeless (TRW 52102).
Particular attention is directed to the ultralinear
properties of these transistors and the guaran-
teed specification in accordance with DIN-45004.
Complete mechanical and electrical data are
contained herein.

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

SYMBOL CHARACTERISTICS TEST CONDITIONS mm

BVcgo Collector-Emitter
Breakdown Voltage

BVier Collector-Emitter
Breakdown Voltage

BVEpo Emitter-Base Breakdown
Voltage

BVcgo Collector-Base Breakdown
Voltage

Collector Cutoff Current

Forward "Current Transfer
Ratio

Colfector-Base Capacitance

Power Output

Frequency Cutoff

Mismatch Tolerance

Third Order Intermodulation
Distortion

{ntermodulation per
DIN-45004/K

Max Junction and Storage
Temperature

Thermal Resistance
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TRW 52602

ELECTRICAL CHARACTERISTICS

1dB Compression Point vs.

Emitter Current Gain vs. Emitter Current
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TRW 52602

S-PARAMETERS
Vce= 20V, le = 440mA, Triance = 25°C

Large Signal MTTF Factor
Impedance Data vs. Junction Temperature
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TRW 52602

TEST CIRCUIT BOARD FOR
TRW52102 AND TRW52602

Cx

+24vdc

= 2.0GHz TRW52102 and TRW52602

A

Parts Details

* Foil-wrap asterisked edge to ground ptane. Board
material 0.020 inch glass-teflon £+ = 2.55.

Cx = 100pF and 0.1pF chip
Zener Diode = 19V, 1W

RFC = 8turns, #28A.W.G., 0.040 diameter
R = 8Q2W
Self-Regulating Package Outlines
Bias Circuit = TRW52102 TRW52602
+Ve kAt o st
| Il e ]
3 8Q j Bos

19V Y
CT

‘
730 735 255
. 1

Du.T i ¥
125 08
2 035 o
pli L _ S bl S
E‘ i 100 @‘vanl - o I,L 090
150420y 1l
065 7 |
05| b 38 — -
805
- R

Set Vec for desired Ie
Vee =Vz + 1

Mechanical Specifications

The following are mechanical specifications for this transistor

series. 10°® atmospheres.)

Acceleration: Per MIL-STD-750, 20,000G in any plane.

Dimensions:  Per outline drawing.
Bond Pull: Per MIL-STD-750, 3 grams min.

Solderability: Per MIL-STD-750.

. Q. " YA dini Package: A brazed ceramic package assuring long-term
Marking: 23;1'::& §19500, "TRW." 4-digit date code. type integrity of hermetic seals. Leads of KOVAR base
: material with minimum 60 microinches of gold

Hermaticity:  Per MIL-STD-750, 107 atmospheres gross and plating.

fine leak. (Available on special order screened to

TR w COMPOSANTS ELECTRONIQUES S.A.
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Microwave Linear - —
Transistors

The TRW linear devices described herein are 6 W
medium signal (6.0 watt), common emitter,

diffused ballasted, gold metalized microwave

transistors characterized for Class « A » service. 2 GHZ

Because of TRW's proprietary ballasting and
other protection techniques, no special techniques BLASS “A”
are required to protect these devices from arbi-
trary terminations up to infinite VSWR (any

phase) so long as the transistors are attached
properly to an adequate heat sink. \
These transistors are useful for a variety of Mili-
tary and industrial applications. They are availa-

ble in TRW's HLP-8 flange package (TRW
52604), the HLP-8 flangeless (TRW 52104).

Particular attention is directed to the ultralinear
properties of these transistors and the guaran-
teed specification in accordance with DIN-45004.

Complete mechanical and electrical data are
contained herein.

Electrical Characteristics (T, = 25 °C)

SYMBOL CHARACTERISTICS TEST CONDITIONS m TYP. m

BVeeo Collector-Emitter
Breakdown Voltage

BVerr Collector-Emitter
Breakdown Voltage

BVggo Emitter-Base Breakdown
Voltage

BVcpo Collector-Base Breakdown
Voltage

Collector Cutoff Current

Forward Current Transfer
Ratio

Collector-Base Capacitance

Power Output

Frequency Cutoff

Mismatch Tolerance

Third Order Intermodulation | P,
Distortion

Intermodulation per
DIN-45004/K

Max Junction and Storage
Temperature

Thermal Resistance

469



TRW 52604

1dB Compression Point vs.
Emitter Current
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TRW 52604

S-Parameters
Vce= 20V, Ie = 880mA, TFLANGE = 25°C

Large Signal
Impedance Data

MTTF Factor
vs. Junction Temperature

100.0

\ Divide MTTF Factor by lc? to obtain metal life.
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TRW 52604

TEST CIRCUIT BOARD FOR
TRWS52104 AND TRW52604

f=1.0GHZ

50Q
— E—

200pF

TRW52104 and TRW52604

The following are mechanical specifications for this transistor

Parts Details

200pF

= Foil-wrap asterisked edge to ground plane. Board
materiat 0.020 inch glass-teflon & = 2.55.

Cx = 100pF and 0.1uF chip
Zener Diode = 19V, 1W
RFC = 8turns, #28A.W.G., 0.040 diameter
R = 4Q 4w
Self-Regulating Package Outlines
Bias Circuit TRW52104 TRW52604
+Vee o - ‘%‘2%
C
S 4Q 138 0
19v 'S\ .
—ﬁ—— > Bhwou @ @j 3
a
DUT. a2 )
s
o
Set Ve for desired I E T —
VEE=Vz +1 S SR

Mechanical Specifications

fine leak. (Available on special order screened to

series. 10-® atmospheres.)
Dimensions:  Per outline drawing, Acceleration: Per MIL-STD-750, 20,000G |r?anyplane.
Solderability: Per MIL-STD-750. Bond Pull: Per MIL-STD-750, 3 grams min.
o w oA i Package: A brazed ceramic package assuring long-term
Marking: :e;lr;t~5»19500, TRW." 4.digit date code, type integrity of hermetic seals. Leads of KOVAR base
u : material with minimum 60 microinches of gold
Hermaticity:  Per MIL-STD-750, 10-” atmospheres gross and plating.

TR W COMPOSANTS ELECTRONIQUES S.A.
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SYMBOL CHARACTERISTICS

Microwave Linear

Transistors

The TRW linear devices described herein are
medium signal (0.8 watt), common emitter,
diffused ballasted, gold metalized microwave
transistors characterized for Class « A » service.
Because of TRW's proprietary ballasting and
other protection techniques, no special techniques
are required to protect these devices from arbi-
trary terminations up to infinite VSWR (any
phase) so long as the transistors are attached
properly to an adequate heat sink.

These transistors are usefu! for a variety of Mili-
tary and industrial applications. They are availa-
ble in TRW's HLP-8 flange package (TRW
53601), the HLP-8 flangeless (TRW 53101) and
the new TW-200 symmetrically opposed emitter
stripline package (TRW 53001).

Particular attention is directed to the ultralinear
properties of these transistors and the guaran-
teed specification in accordance with DIN-45004.
Complete mechanical and electrical data are
contained herein.

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

(

TEST CONDITIONS

08 W

3 GHz
CLASS “A”

~

\—

BVcgo Collector-Emitter
Breakdown Voltage
BVcgg Collector-Emitter
Breakdown Voltage
j2)
g BVggo Emitter-Base Breakdown
- Voltage
[S]
o | BVego Collector-Base Breakdown
Voltage
Icpo Collector Cutoff Current 0.25
Pee Forward Current Transfer 120
Ratio
Cop Collector-Base Capacitance 3.5
P, Power Output
2 |k Frequency Cutoff 3.3 GHz
] i
g
VSWR Mismatch Tolerance
w
« | IMD Third Order Intermodulation
Distortion — 30
(Reference to Either Tone)
IMDryy Intermodulation per - 60
DiN-45004/K
o | T;&8T, Max Junction and Storage + 200 e
£ Temperature :
©
B
8 6J.F Thermal Resistance 31
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TRW 53601
Electrical Characteristics
TRW53001, TRW53101, TRW53601
1dB Compression Point vs.
Emitter Current Gain vs. Emitter Current
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Mechanical Specifications
The following are mechanical specifications for this transistor fine leak. (Available on special order screened to
series. 10-8 atmospheres.)
Dimensions:  Per outline drawing. Acceleration: Per MIL-STD-750, 20,0006 in any plane.
Solderability: Per MIL-STD-750. Bond Pull: Per MIL-STD-750, 3 grams min.
Marking: Per MIL-S-19500, “TRW,” 4-digit date code, type Package: A brazed ceramic package assuring long-term
number. integrity of hermetic seals. Leads of KOVAR base
 Hermaticity: Per MIL-STD.750, 10-" atmospheres gross and gg};’;‘ with minimum 60 microinches of gold

TR W COMPOSANTS ELECTRONIQUES S.A.
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TRW 53601

TRW53001

S-Parameters
Vce = 20V, It = 120mA, TrLange = 25°C

TRW53101, TRW53601

Large Signal Impedance Data
Vce = 20V, le = 120mA, Trance = 25°C

TR w COMPOSANTS ELECTRONIQUES S.A.
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TRW 53601

f = 2GHz

Test Circuit Board For

Cx Cx
\ * \

VN

Parts Details

Foil-wrap asterisked edge to ground
plane. Board material 0.020 inch glass-
teflon € = 2.55.

TRW530b1, TRW53101 AND TRW53601

Cx
\i *

L4t :

e
100pF

TRW53001, TRW53101 and TRW53601

4

Self-Regulating
Bias Circuit

Set Vec for desired [E +Vee

VeE=VZ + 1

<

19V

Junction Temperature — °C

Cx = 100pF and 0.1uF chip
Zener Diode 19V, 1W D t
RFC 8 turns, #28A.W.G., 0.040 diameter
R = 33Q1W
DUT.
MTTF Factor
vs. Junction Temperature
10 E
N \ Divide MTTF Factor by Ic? to obtain metal life.
105} \
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Microwave Linear

Transistors

The TRW linear devices described herein ar
medium signal (1.6 watt), common emitter,
diffused ballasted, gold metalized microwave
transistors characterized for Class « A » service.

Because of TRW's proprietary ballasting and
other protection techniques, no special techniques
are required to protect these devices from arbi-
trary terminations up to infinite VSWR (any
phase) so long as the transistors are attached
properly to an adequate heat sink.

These transistors are useful for a variety of Mili-
tary and industrial applications. They are availa-
ble in TRW's HLP-8 flange package (TRW
53602), the HLP-8 flangeless (TRW 53102).

Particular attention is directed to the ultralinear
properties of these transistors and the guaran-
teed specification in accordance with DIN-45004.
Complete mechanical and electrical data are
contained herein.

Electrical Characteristics (T, = 25 °C)

m CHARACTERISTICS TEST CONDITIONS
BVcgo

Collector-Emitter
Breakdown Voltage

16 W
3 GHz
CLASS “A”

BV gr Collector-Emitter

Breakdown Voltage

BVggo Emitter-Base Breakdown

Voltage

8Vcpo Coliector-Base Breakdown

Voltage

Collector Cutoff Current

Forward Current Transfer
Ratio

Collector-Base Capacitance

Power Output

Frequency Cutoff

Mismatch Tolerance

Third Order Intermodulation
Distortion
(Reference to Either Tone)

Intermodulation per
DIN-45004/K

Max Junction and Storage
Temperature

Thermal Resistance
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- ELECTRICAL CHARACTERISTICS

TRW 53602
1dB Compression Point vs.
Emitter Current
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TRW 53602

S-PARAMETERS
Vce = 20V, e = 230mA, Triange = 25°C

Large Signal MTTF Factor
Impedance Data vs. Junction Temperature

Divide hours by Ic? to obtain metal life.
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TRW 53602

TEST CIRCUIT BOARD FOR
TRW&53102 AND TRW53602
Cx Cx

v

Hermaticity: Per MIL-STD-750, 107 atmospheres gross and plating.

+24Vde
50Q
—-—
100pF
TRW53102 and TRW53602 - f = 2.06Hz
A 4 A V|
Parts Details
* = Foil-wrap asterisked edge to ground plane. Board
material 0.020 inch glass-teflon &r = 2.55.
Cx = 100pF and 0.1uF chip
Zener Diode = 19V, 1W
RFC = 8turns, #28A.W.G., 0.040 diameter
R = 16Q, 2W
Self-Regulating Package Outlines
Bias Circuit TRW53102 TRW53602
+Vee L ‘g;_g L.._%g
-5 - S )
1ov :: 16Q ; r 135
5' R
730 25
Nem ?fﬁ
1 L
DU.T l
ite
25 025
225 035
- 73 -
[===Pes I}
Set Vee for desired I
Vee =Vz +1
Mechanical Specifications
The following are mechanical specifications for this transistor fine leak. (Available on special order screened to
series. 10-* atmospheres.)
Dimensions:  Per outling drawing. Acceleration: Per MIL-STD-750, 20,0006 in any plane.
Solderability: Per MIL-STD-750. Bond Pull: Per MIL-STD-750, 3 grams min.
Lo < " "o Package: A brazed ceramic package asswring long-term
Marking: :ﬁ:n’::; $-19500, “TRW." 4.digit date code. type integrity of hermetic seals. Leads of KOVAR base
’ material with minimum 60 microinches of gold

TR w COMPOSANTS ELECTRONIQUES S.A.
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