















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































FAIRCHILD DIODE FGC1001

HARMONIC GENERATION TEST EQUIPMENT SET-UP

INCIDENT
FREQUENCY
VARIABLE meTer | ] POWER
ATTENUATOR METER ATTENUATOR
FERRITE
ISOLATOR DUAL OUTPUT
SIGNAL MULTIPLIER DIRECTIONAL
‘ DIRECTIONAL |— —‘ ! POWER
GENERATOR COUPLER TEST CIRCUIT COUPLER T METER
N 1.
REFLECTED |
SPECTR
POWER = ANALYZl;::
METER
SCHEMATIC DIAGRAM OF QUADRUPLER TEST CIRCUIT
TRIPLE-STUB TUNER TRIPLE-STUB TUNER
fo INPUT DC BLOCK 4 fo OUTPUT
DIODE

BIAS RESISTOR
Stub 1: Open circuited stub \/4 long at fo
Stub 2. Open circuited stub }/4 long at 2 fo
- Stub 3: Open circuited stub )/4 long at 3 fo
Stub 4: Open circuited stub }/4 long at 4 fo

The quadrupler test circuit may be described in the following manner. The stubs 1, 2, 3 and 4 should be set so that they are approximately one quarter
wavelength long at the fundamental, second, third and fourth harmonics respectively. These shunt stubs will then act as simple filter circuits at the quarter
wavelength frequencies. Stub 1 will prevent the input frequency from entering the output circuit, while stub 4 will prevent the output frequency from entering
the input circuit. Stubs 2 and 3 will prevent the second and third harmonics from entering either the input or output circuits and will allow substantial currents
to flow through the diode at these frequencies. This latter characteristic approximately fulfills the condition for idler circuits. The physical location of the
stubs should be as close to the diode as possible.

The input triple stub tuner is used to match the diode at the fundamental frequency to the input circuit while the output triple stub tuner is used to match
the diode at the fourth harmonic to the output circuit. The bias resistor will affect the impedance and operating point of the diode. lterative adjustment of
the bias resistor and input and output tuners is necessary for optimum conversion efficiency.

SCHEMATIC DIAGRAM OF DOUBLER TEST CIRCUIT

TRIPLE-STUB TUNER TRIPLE- STUB TUNER

fo INPUT 2 fo OUTPUT

DC BLOCK

Stub 1: Open circuited stub A/4 long at fo

Stub 2: Open circuited stub A a long at 2 fo
BIAS RESISTOR

The doubler test circuit is similar to the quadrupler test circuit. Since there are no intermediate harmonic frequencies, -the doubler test circuit and tuning
procedure is much simpler than the quadrupler test circuit. In all other respects to doubler it operates in a similar manner to the quadrupler.
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FAIRCHILD DIODE FGC1001

RATIO OF CAPACITY AT REVERSE

VOLTAGE TO ZERO VOLTAGE FORWARD CURRENT VERSUS
VERSUS REVERSE VOLTAGE FORWARD VOLTAGE
L1 100 T /
7
1.0 71
z o TYPICAL /]
S 09 g JAN
& ' T I
< — J1T
= 038 \ z // II
s g D
e S 10 Ty " 80°C
g 0 \ < s [ /
° HrPica, s Ty - 5°C Z“L
< e 55001+
% 0.6 —— g 7/ i e
© 0.1 r
0.5 77 7
AW /
0.4 0.01 / /
0 4.0 8.0 12 16 20 0.2 0.4 0.6 0.8 1.0 1.2
REVERSE VOLTAGE - VOLTS FORWARD VOLTAGE - VOLTS
POWER
SUPPLY
ATTENUATOR
v PULSE 0.01yF 0.01pF SAMPLING OmA ps —100%
R GENERATOR SCOPE °
50Q 50Q Ve 20%
b _L D.U.T. _l_ 10mA 0%
INPUT PULSE <L = ot
PW.2100ns
= OUTPUT WAVEFORM

Figure 1 shows the test circuit and waveform diagrams for measuring the transition time. The forward current is adjusted to 10 mA. The reverse voltage is
adjusted to 10V using a pulse generator having a rise time of less than 1.0 ns. The transition time, t,, is measured between the 209% and 80% points on the
falling edge of the forward current waveform.

POWER
SUPPLY

0.1uFI

VARIABLE
ATTENUATOR

PULSE 1.0uF SAMPLING 1e=10mA \ ’
0 | GENERATOR SCOPE F L 0%
50Q 50Q ¥ ig=6.0ma "\_T—F_ 50%
VR D.U.T. ¥ 100%
1g=17 |
‘INPUT PULSE L -l— R

P.W.2100ns

- = OUTPUT WAVEFORM

Figure 2 shows the test circuit and waveform diagrams for measuring the effective minority carrier lifetime. The forward current is adjusted to 10 mA. The
reverse current is adjusted to 6.0 mA using a pulse generator having a rise time of less than 1.0 ns. The lifetime is measured between the 50% points on the
reverse current pulse.
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MT1038 - MT1038A - MT1039 - MT1050
NPN MICROWAVE AMPLIFIER, OSCILLATOR TYPES

SILICON PLANAR* EPITAXIAL TRANSISTORS

GENERAL DESCRIPTION: These transistors are NPN silicon planar epitaxial transistors, designed primarily for large signal microwave applications. The high gain
bandwidth products plus low r,'C_ time constants make the MT1038, MT1038A, and MT1039 usable to 1500 MHz; and the MT1050 usable to 2.5 GHz.

The MT1038A is offered in a TO-46 header with an internal heatsink that allows HIGHER POWER DISSIPATION at.ELEVATED case temperatures. The MT1050 is
offered in a coaxial package that enhances UHF and L-band amplifier stability, and increases oscillator efficiency to 2.5 GHz.

o HIGH GAIN - - BANDWIDTH PRODUCT

o LOW 1,’C,

o HIGH f,,,

o LOW - - PARASITIC, COAXIAL PACKAGE (MT1050)
o GUARANTEED OSCILLATOR POWER TO 2 GHz

ABSOLUTE MAXIMUM RATINGS (Note 1)
Maximum Temperatures (MT1038, MT1038A, MT1039, MT1050)

Storage Temperature —65°Cto +200°C
Operating Junction Temperature 175°C
Maximum Power Dissipation MT1038 MT1038A MT1039 MT1050
Total Dissipation at 25° C Case Temperature (Notes 2 and 3) 1.5W 1.5W
at 25°C Case Temperature (Notes 2 and 4) 2.0W
at 75°C Case Temperature (Notes 2 and 5) 2.0W

at 25°C Ambient Temperature (Notes 2 and 3)  0.3W 0.3W 0.3W 0.3W
Maximum Voltages and Current

Veso - Collector to Base Voltage 30 Volts
Vers Collector to Emitter Voltage 30 Volts
Vero Collector to Emitter Voltage (Note 6) 15 Volts
Vezo Emitter to Base Voltage 4.0 Volts
Ie Continuous Collector Current 250 mA
PHYSICAL DIMENSIONS PHYSICAL DIMENSIONS
in accordance with
JEDEC (T0O-46) outline
0.120 DIA.
230 pjp,
195 .209
"17g DIA. 0.080 DIA.
. (())255, /—EMITTER
Seati f ' ¥ ALUMINA
eating y 0.047
Plane S BASE
0.020
ALUMINA
0 MIN. 0_%67 /‘
COLLECTOR
- o,gsz l /
BASE
0.062 DIA. I
COLLECTOR
0.080 DIA.
NOTES:
NOTES: All dimensions in inches All dimensions in inches
Leads are gold-plated KOVAR Emitter and base connections are gold-plated
Collector internally ted to case KOVAR
Package weight is 0.36 gram Collector is internally connected to copper stud
MT1038 e MT1039 MT1050

PHYSICAL DIMENSIONS
similar to
JEDEC (T0O-46) outline

.230
195 209 P
DIA.
178 120
Seating ' T -
Plane X -
.020
MAX. 500 MIN
3OII-SADS [l [I ”
‘012 DIA. .

BASE
EMITTER: 0 COLLECTOR

.046 SX .048

036 .028
NOTES:

All dimensions in inches
Leads are gold-plated KOVAR
Collector internally connected to case

MT1038A

313 FAIRCHILD DRIVE, MOUNTAIN
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FAIRCHILD TRANSISTORS MT1038 + MT1038A + MT1039 - MT1050

HIGH FREQUENCY CHARACTERISTICS

MT1038 MT1038A MT1039 MT1050

SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS
fr Gain Bandwidth Product (f = 100 MHz) 95 11 95 11 95 11 GHz 10V 50 mA
n'C. Base-Collector Time Constant (79.8 MHz) 55 6.5 55 6.5 ps 1ov 20 mA

. 35 45 ps 10v 30 mA
frax Maximum Frequency of Oscillation (Note 9) 25 28 25 28 30 36 GHz 10V 50 mA
MAG Maximum Available Gain (f = 1 GHz) 9 9 11 dB 1o0v 50 mA
MAG - Maximum Available Gain (f = 2 GHz) 3 3 5 dB 10v 50 mA

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)

MT1038 MT1038A MT-1039 MT1050

SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. MIN. TYP. MAX. UNITS  TEST CONDITIONS
hee DC Pulse Current Gain (Note 7) 20 40 120 20 40 120 20 40 120 lc=10mA V=50V
Vegiaty  Collector Saturation Voltage (pulsed, Note 7) 02 05 02 05 02 05 Volts Io=250mA I;=25mA
Vegsaty  Base Saturation Voltage (pulsed, Note 7) 0.89  0.95 089 0.95 089 095 Volts Io=100mA I;=50mA
hg, High Frequency Current Gain (f = 100 MHz) 9.5 11 95 11 95 11 lc=5mA V=10V
Cop Collector Base Capacitance 4 60 4 6 4 6 pF V=10V =0
Ceb Emitter Base Capacitance 8 12 8 12 8 12 pF V=405V I.=
lcso Collector Cutoff Current 001 50 . 001 50 001 50 nA V=10V lg=0
lcso Collector Cutoff Current 03 1.0 03 10 03 1.0 sA V=10V le=
(125°C) T, = +150°C
BVcgo  Collector to Base Breakdown Voltage 30 40 30 40 30 40 Volts |- =100xA 1=0
Veeosusty Collector to Emitter Sustaining Voltage 15 175 15 175 15 175 Volts Io=10mA ;=0

(Notes 6 and 7) pulsed
BVezo Emitter to Base Breakdown Voltage 40 45 40 45 40 45 Volts Ip=100pA 1o=0
P, Oscillator Power Out (f = 1.0 GHz) 1.0 11 Watts | =167mA Vg, =15V
P, Oscillator Power Out (f = 1.0 GHz) 08 09 Watts | =150mA" Vg = 15V
P, Oscillator Power Out (f = 2.0 GHz) (Note 8) 02 025 Watts I =133mA V=15V

NOTES:

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation.

(3) These ratings give a maximum junction temperature of 175°C and junction to case thermal resistance of 100°C/Watt (derating factor of 10mW/°C); junction to ambient thermal
resistance of 500°C/Watt (derating factor of 2.0 mW/°C).

(4) These ratings give a maximum junction temperature of 175°C and junction to case thermal resistance of 75°C/Watt (derating factor of 13.3 mW/°C); junction to ambient thermal
resistance of 500°C/Watt (derating factor of 2.0 mW/°C).

(5) These ratings give a maximum junction temperature of 175°C and junction to case thermal resistance of 50°C/Watt (derating factor of 20 mW/°C); junction to ambient thermal
resistance of 500°C/Watt (derating factor of 2.0 mW/°C).

(6) Rating refers to a high-current point where collector to emitt Itage is lowest. /

(7) Pulse Conditions: length = 300 us; duty cycle = 1%. !

(8) I is adjusted between 75 mA and 133 mA for optimum power output.
fr

87 r,'C,

(9) Calculated from: f, =
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FAIRCHILD TRANSISTORS MT1038 - MT1038A - MT1039 - MT1050

140 ’ ( J J 140
120 PR 120
Vg =5 AND 10 VOLTS
5 NG Vee 2
£100 100 €
E €
S 80 \ 80 @
Wi w
=3 o
Z 60 N\ 60 =
8 L-Byy, Vog =5 VOLTS &
2 X 1 VCE ]
Z 40 40 3
(=] w
\§ 81y, Vg =10 VOLTS
20 J 20
0 - 1 0
10 20 50 10 20 50 100
I¢ - COLLECTOR CURRENT-mA
Y,,., FORWARD TRANSFER
ADMITTANCE, OUTPUT
SHORT CIRCUIT
40 -280
.

TRANSCONDUCTANCE, Goy mmhos

MAXIMUM AVAILABLE GAIN, M.A.G. (dB)

o
=3

AMPLIFIER CHARACTERISTICS
PARAMETERS VERSUS COLLECTOR CURRENT — 500 MHz COMMON EMITTER

Y, r, INPUT ADMITTANCE,
OUTPUT SHORT CIRCUIT

\ -240

20 -200
0 \\ —J A
+ B21, VCE = 5 and 10 VOLTS 60
£0 == -120
10 7 80
.z \kG2rs Ve 10vOLTS

-20 N -40
G Vg = 8 VOLTS N\
-30 [ N 0
0 20 50 10 20 50 100
I¢ - COLLECTOR CURRENT-mA
MAXIMUM AVAILABLE GAIN
VERSUS FREQUENCY
28 1T
Veg =10V
24 Ic = 50mAT]
20
N_MT=1050
16 N ‘/\
12 \
NN
MT: o’e.1039>\\
40 ; ¢
f
0 ‘ i max
01 02 05 10 20 50 10

f — FREQUENCY — GHz

TRANS - SUSCEPTANCE, B, mmhos

Y,,c, OUTPUT ADMITTANCE,
INPUT SHORT CIRCUIT

70 28
6.0 24
s B2, VoE =10 VOLTS "
€ 5.0 Boy, Vog = 5 VOLTS 20 £
£ Lzz ce €
8 o~
S'a0 L] 6 &
4 L W
Z30 2 2
(53 - E
H 22 Vo 2 10VOLTS &
Z20 + 8.0 @
38 690, Vgg = 5 VOLTS 2
1.0 4.0
0 0
10 20 50 10 20 50 100
1 - COLLECTOR CURRENT-AMPS
Y,,e» REVERSE TRANSFER
ADMITTANCE, INPUT
SHORT CIRCUIT
-10 -14
Y -
8 6.0 2 %
H €
£ -50 - " 10
S Bros Vog = 5 VOLTS P /V’ &
W 40 - - -8.04
=
z By2: VoE =10 VOLTS g
g -3.0 -6.0 &
g L-612, Vg =5 VOLTS 8
S -20 . | 409
2 2 0 ¢
z
H NN 612, Vg = Tov 3
-1.0 < -20
K

0
1.0

0
2.0 50 10 20 50 100
Ic - COLLECTOR CURRENT-mA

CONTOURS OF CONSTANT
GAIN-BANDWIDTH PRODUCT

8

o
o

~
o

o
o o

o = P
o o ©°

V¢Eg - COLLECTOR VOLTAGE - VOLTS

o 2
~

gy
L
o.4 \lo.e \\o.e\uo .2 GHz
Al y
VAN /]
1\ otr_|
i@ aatisriare
[l 1

.1
10 20 50 10 20 50 100 200 500 1000

1¢~COLLECTOR CURRENT-mA




FAIRCHILD TRANSISTORS MT1038 « MT1038A - MT1039 - MT1050

1 GHz OSCILLATOR CAPABILITY

OSCILLATOR CHARACTERISTICS

CONVERSION EFFICIENCY

PRODUCT MIN. P, TYP. P,

MT1038 Low 11w 40%
MT1038A 10w 11w 40%
MT1039 . 0.8W » 09w 35%

1 GHz TEST OSCILLATOR

1 GHz TEST CIRCUIT RF GROUNDED BASE

Cp

BASE BYPASS PLATE
INSULATED FROM CASE

BYPASS CAPACITOR BYPASS CAPACITOR

EMITTER CONNECTION BASE CONNECTION

r

| w4 7Y

RESONATOR 17z 3 =
> com
ouTPUT EMITTER AND BASE LEADS ARE 1_
COUPLING INSULATED FROM HOUSING -
PROBE
THE TRANSISTOR CAN IS CLAMPED ONTO v, 1008 Frit |
BNC CONNECTOR THE RESONATOR FOR THERMAL DISSIPATION -Vee 2w 1

" Le is 10 turns of N 26AWG on
14" mandril loose wound.

Cb is Base bypass parallel plate .
- capacitor using 1 mil mylar tape.

Ce is variable capacitor 8-10 pF,
Johanson #2950.

FT is Ceramic feed through
capacitor, 470 pF, Allen Bradley
#FU-60.

Ls is a 72Q, ¥, W carbon

= resistor, with 1 inch leads.

CR-LCr = Effect of 1, wave
resonator.

2 GHz OSCILLATOR CAPABILITY

PRODUCT MIN. P, TYP. P, CONVERSION EFFICIENCY
MT1050 200 mw 250 mwW 10%
2 GHz TEST OSCILLATOR 2 GHz TEST OSCILLATOR RF GROUNDED BASE
COPPER STRIP [
FEEDBACK ADJUSTMENT COlL SPRING M M
SCREW WITH TEFLON SLEEVE WAVE
REXOLITE PISTON Leg "R rowen
= . _zo 8 PAD -msnu
EMITTER CONNECTION o 0 BASE CONNECTION e o METER
T J_ No.650-20  536A 4784 A
COLLECTOR e h ey | +
oy — S T e
£ < ¥Fczom\cx ADJUSTMENT
b
MYLAR DIELETRIC L4
BASE PLATE 15&__‘3&'______ l
1008 =
CAPACITIVELY COUPLED OUTPUT PROBE TRANSISTOR 2w
C,-C, = 470 pF, Allen Bradley #FU60, ic feed thru capacits

paralleled with 500 pF uncapsulated ceramic disc capacitors.
C, = Base bypass capacitor (parallel plate capacitor using Lmil.
mylar tape).

+ Cg-LCy = Effect of v/4 resonator.

Cg = Effect of E to C feedback adjustment screw.
L, = 6 turns #28 wire, loose wound %" dia.
R, = External current limiting resistor.
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MT1060/MT1060A « MT1061/MT1061A « MT1063

NPN MICROWAVE AMPLIFIER OSCILLATOR TYPES
SILICON PLANAR* EPITAXIAL TRANSISTORS

GENERAL DESCRIPTION — These transistors are NPN Silicon planar epitaxial transistor, designed for microwave service. The high gain-bandwidth products plus
low r,'C_ time constants make the MT-1060, MT-1060A useful to 4 GHz while the MT-1061, MT-1061A have maximum frequency of oscillation to 5 GHz.
Three packages are offered, the T0-46 outline for low-power oscillator applications, the T0-72 outline for small signal UHF amplifiers and a special package

for hybrid integrated circuit use (MT-1063).

HIGH GAIN-BANDWIDTH PRODUCT
LOW r,'C,
HIGH f
LOW NOISE FIGURE
SPECIAL PACKAGE FOR HYBRID 1.C."s (MT-1063)
ABSOLUTE MAXIMUM RATINGS (Note 1)
Maximum Temperatures
Storage Temperature
Operating Junction Temperature

Maximum Power Dissipation (Note 2)

—65°C to +-200°C

+175°C

MT-1060/3060A MT-1061/1061A MT-1063

Note 3 Note 4
Total Dissipation at 25°C Case Temperature 1.0W 05w
' Note 3 Note 4 Note 5
at 25°C Ambient Temperature 03w 0.25W 0.25W
Note 5
at 25°C Mounting Surface Temperature 05W
Maximum Voltages and Current
Vero Collector to Base Voltage 30 Volts
Vegs Collector to Emitter Voltage 30 Volts
Veeo Collector to Emitter Voltage (Note 6) 14 Volts
Veso Emitter to Base Voltage 4.0 Volts
Ic Continuous Collector Current 80 mA

PHYSICAL DIMENSIONS
in accordance with
JEDEC (TO-46) outline

230
209D1A-

195

Sea!ln

178 DIA——

085
[ .065

P
aﬂﬁ 040
MAX. MIN.
3 LEADS
019 o,

NOTES:

All dimensions in inches

Leads are gold-plated kovar
Collector internally connected to case
Package weight is 0.35 gram

MT1060 « MT1060A

PHYSICAL DIMENSIONS
in accordance with

JEDEC (T0-72)
.230

DIA.
195 .209
‘178 DIA.
f
.030
MAX. 16
Seating
Plane f

BASE 1—.050
EMITTER ~ /77 D
“Ja\

l’!s\

| Y
\ // /- COLLECTOR

a5°

\,/ CASE
086 é} 048

.036 .028
NOTES:
All dimensions in inches
Leads are gold-plated kovar
All transistor el ts isolated from case
Package weight is 0.47 gram

MT1061 ¢ MT1061A

»
~
m
>
o e
o
=\=

PHYSICAL DIMENSIONS

/—emmsn
N N R
N SWEE
SSBSVE
:\ 5 050
N 085
SN N f
\ NN
:\ N § k .Ofo
COLLECTOR \——BASE
o5
012 MIN. -w———”-—'m [——H—-—.ooa MIN.
.026 o298 015
| — S LY 032
013

INDICATES METALIZATION
The transistor is protected by epoxy covering

MT1063

Notes on page 2

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435

10-9

*Planar is a patented Fairchild process.

e ————
FAIRCHILD

e ——————
SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION



FAIRCHILD TRANSISTORS MT1060 - MT1060A - MT1061 « MT1061A - MT1063

HIGH FREQUENCY CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)

SYMBOL CHARACTERISTICS TYPE MIN. TYP. MAX.  UNITS TEST CONDITIONS
fr Gain Bandwidth Product MT-1060A 13 1.5 GHz  Vee=10V,Ic =20mA
MT-1060 1.0 13 GHz  f=1500MHz
MT-1061A 13 15 GHz
MT-1061 1.0 13 GHz
r,'C. Base-Collector Time Constant MT-1060A 3.5 4.5 ps Vee=10V,Ic =20 mA
MT-1060 35 45 ps f = 79.8 MHz
MT-1061A 25 3.5 ps
MT-1061 25 35 ps
frnax Maximum Frequency of Oscillation MT-1060A 34 4.2 GHz Vee =10V, Ic =20 mA
(Note 8) MT-1060 3.0 38 GHz
MT-1061A 38 4.9 GHz
MT-1061 34 46 GHz
MAG Maximum Available Gain MT-1060A 12.8 dB Vee =10V, Ic =20mA
atf =1GHz MT-1061A 13.8 dB '
MAG Maximum Available Gain MT-1060A 6.4 dB Ve =10V, I =20 mA
atf = 2GHz MT-1061A 78 dB
NF Noise Figure MT-1061A 23 3.0 dB Ve~ 10V, I =15mA
f = 450 MHz, Ry = 50 2 MT-1061 2.7 3.5 dB
G, Neutralized Power Gain MT-1061A 15.0 17.0 dB Ve~ 10V, ;= 15mA
f = 450 MHz, Ry = 50 %2, v
20 MHz BW MT-1061 12.5 14.5 dB

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)

MT1060A
MT1060 MT1061A
- MT1061 MT1063
SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX.  UNITS TEST CONDITIONS
hee DC Current Gain 20 45 110 40 75 18 lc=50mA V=50V
Veesat) Pulsed Collector Saturation Voltage (Note 7) 030 038 025 035  Volts lc=80mA I;=80mA
Vie(sat) Pulsed Base Saturation Voltage (Note 7) 095 0.98 093 096  Volts lc=40mA I;=20mA
BVepo Collector to Base Breakdown Voltage 30 35 30 3 Volts lc=10pA Ig=0
Veeo(sus) Collector to Emitter Sustaining Voltage (Note 6) 14 165 14 165 Volts le=10mA ;=0
leso Emitter Cutoff Current 20 100 20 100 vA le=0 Vig=4.0V
lcso Collector Cutoff Current 001 50 001 50 nA Vg =10V le=0
lcpo(125°C)  Collector Cutoff Current ' 03 1.0 03 10 kA Veg=10V ;=0
Cep Collector to Base Capacitance (MT1060, MT1060A) 10 14 10 14 pF Vep=10V =0
Cep Collector to Base Capacitance (MT1061, MT1061A) 08 1.0 085 1.0 pF Vep=10V lg=0
Cep Collector to Base Capacitance (MT1063) 12 133 pF Vg =10V le=0
Ceb Emitter to Base Capacitance 1.5 30 15 30 pF Vg =405V I-=0
[hes| Magnitude of High Frequency Current Gain, 20 26 26 30 V=10V  Io=20mA
f = 500 MHz

NOTES:

(1) These ratings are limiting values above which the serviceability of any individual semiconducter device may be impaired.

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.

(3) These ratings give a maximum junction temperature of 175°C and junction to case thermal resistance of 150°C/Watt (derating factor of 6.7 mW/°C); junction to ambient
thermal resistance of 500°C/Watt (derating factor of 2 mW/°C).

(4) These ratings give a maximum junction temperature of 175°C and a junction to case thermal resistance of 300°C/Watt (derating factor of 3.33 mW/°C); junction to ambient
thermal resistance of 600°C/Watt (derating factor of 1.67 mW/°C).

(5) These ratings give a maximum junction temperature of 175°C and a junction to ambient resistance of 600°C/Watt (derating factor of 1.67 mW/°C); junction to mounting
surface of 300°C/Watt (derating factor of 3.33 mW/°C).

(6) Rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2.

(7) Pulse Conditions: length = 300 us; duty cycle = 1.0%.

\ / fr
(8) Calculated from: fmnax =\ /—————
8 m'Ce
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FAIRCHILD TRANSISTORS MT1060 + MT1060A - MT1061 « MT1061A - MT1063

611 ~CONDUCTANCE - mmhos 611 — CONDUCTANCE - mmhos

6,,- CONDUCTANCE - mmhos

TYPICAL COMMON EMITTER ‘“Y"”” PARAMETERS VERSUS COLLECTOR CURRENT
MT1060 e MT1060A (f = 500 MHz)

Y., INPUT ADMITTANCE, Yize, REVERSE TRANSADMITTANCE, Y2, FORWARD TRANSADMITTANCE, Y22e, OUTPUT ADMITTANCE,
OUTPUT SHORT CIRCUIT INPUT SHORT CIRCUIT OUTPUT SHORT CIRCUIT INPUT SHORT CIRCUIT
60 60 12 0 40 0 6 12
18 A S O I /Tl\a\ .
50 . 50 10 20 20 D\ B 5.0y 0 =
. g 8 2 b4 - ViSOV 2
- |V“EVC1E=5'M E H t—"B12g Vee= 1OV -E % ﬁ%% 0“3'”( \\\ | 60 ? -E i :zi‘::'” ;
“ ey | 0L w08 = 40y 0% 8 440 80
11E Ve w ¥ g VeSOV 2 2 NN - E
30 30 E §o,s e Y80V & §-zo \\\‘ 2 Ve =IOV T 59:5,
yAAU -y L] P e T2 2 T e g
N\ 281/ 4 28 ok Ve =50V 25 &
20 20 T 204 -80% Z-40 Z N2 40
. & & / EE ek © Ve S ©
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FAIRCHILD TRANSISTORS MT1060 - MT1060A - MT1061 - MT1061A - MT1063

AMPLIFIER CHARACTERISTICS

MAXIMUM AVAILABLE GAIN VERSUS FREQUENCY

MT1060 ¢« MT1060A MT1061 o MT1061A
20 - 20 T
MT 1060A MT 1061A
g of N\ e R
I MT JQ_G_A\ Tc ~20m T \\ ¢
: R\ = \
o 12 \ ) \\
g N 2 \
2 =
Zeo A\ 2 o0 -\
§4.o “\ 2 40 \
\ \
\ f max \ f max
Y 0510 50 10 oG 50 10

. 05 1.0
f - FREQUENCY—GHz f ~FREQUENCY - GHz

MT1061 ¢ MT1061A
POWER GAIN AND NOISE FIGURE TEST CIRCUIT (f = 450 MHz)

Cq
R =50q @ 7=
34(;'
Ca L 2
34 |
)
L
B °+Vee

NOTE: Bandwidth = 20 MHz (Set Cs)
Ci—Uncapsulated Disc C ic Capacitor > 500 pF
C2, C3, C4, Cs, Cs = 0.8—10 pF

Lz IT #22 tinned wire 12" dia. tap 34 up from ground
L3 IT #22 tinned wire 5/16" dia.
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MT1062
NPN MICROWAVE AMPLIFIER, OSCILLATOR TYPE

~ SILICON PLANAR* EPITAXIAL TRANSISTOR

GENERAL DESCRIPTION — The MT1062 is a Silicon Planar* Epitaxial Transistor intended for Microwave
oscillator and amplifier applications to 3.5 GHz. These units feature good high-frequency current gain which
yields gain-bandwidth products (f;) of typically 1.5 GHz. Co-Planer lead construction of the T0-50 package
makes this device ideal for stripline amplifier applications.

ABSOLUTE MAXIMUM RATINGS (Note 1)
Maximum Temperatures

Storage Temperature ) —65°C to +200°C
Operating Junction Temperature i 175°C Maximum
Lead Temperature (Soldering, 60 second time limit) : 300°C Maximum
Maximum Power Dissipation (Notes 2 and 3)
Total Dissipation at 25°C Case Temperature _ 1.0 Watt
at 25°C Free Air Temperature 0.3 Watt
Maximum Voltages and Current
Vers Collector to Emitter Voltage 30 Volts
Veso Collector to Base Voltage 30 Volts
Veeo Collector to Emitter Voltage , 14 Volts
Viso Emitter to Base Voltage 4.0 Volts
Ic Continuous Collector Current 80 mA

PHYSICAL DIMENSIONS
in accordance with
JEDEC (T0-50) outline

.060
1040 215 .005 MAX.
|y [ 180 J
T == :f_h_‘ee.ﬂ——f
¥ Seating Plane
'025 L o10 max

MAX.

BOTTOM

VIEW

NOTES: All dimensions in inches

Leads are gold plated Kovar

Base material is ceramic and is
10 mils thick

Package weight is 0.126 grams

Emitter internally tied to case

for common emitter operation

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)

SYMBOL CHARACTERISTIC : MIN. TYP. MAX. UNITS TEST CONDITIONS
hee DC Pulse Current Gain 40 75 185 lc=5.0mA Ve =50V
Veegsat) Collector Saturation Voltage 0.27 0.35 Volts lc =80mA l;=80mA
Vee(sat) Base Saturation Voltage 0.93 0.96 Volts lc =40mA lg =20 mA
fe High Frequency Current Gain (f = 500 MHz) 2.6 30 lc =20mA Vee =10V
b Collector Base Capacitance 1.0 1.33 pF le=0 Vg =10V
Cep Emitter Base Capacitance 20 30 pF lc=0 Vg =05V
lcso Collector Cutoff Current 0.01 50 nA lg=0 Veg=10V
lcpo(125°C) Collector Cutoff Current 03 1.0 rA le=0 V=10V
BVego Collector to Base Breakdown Voltage 30 Volts lc=104A E=
Veeoqsus) Collector to Emitter Sustaining Voltage 14 175 Volts lc =10mA lg=0
leso Emitter Cutoff Current 20 100 ©A Ic=0 Vg =40V
f; Gain-Bandwidth Product 13 15 GHz lc =20 mA Ve =10V
r,'C. Base Collector Time Constant (f = 79.8 MHz) 35 ps Ic =20 mA V=10V
*Planar is a patented Fairchild process.
NOTES: '
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.
(2) These are steady state limits. The factory should be Ited on applications involving pulsed or low duty cycle operations.

(3) These ratings give a maximum junction temperature of 175°C and junction to case thermal resistance of 150°C/Watt (derating factor of 6.67 mW/°C); junction to ambient

thermal resistance of 500°C/Watt (derating factor of 2.0 mW/°C).

FAIRCHILD

EREmT
SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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MT1070

NPN MICROWAVE AMPLIFIER, OSCILLATOR TYPE

SILICON PLANAR* EPITAXIAL TRANSISTOR

GENERAL DESCRIPTION — The MT1070 is a Silicon Planar* Epitaxial Transistor featuring a coaxial package
that provides very low inter-electrode capacitance, very low lead inductance and high emitter-to-collector

PHYSICAL DIMENSIONS

isolation. This device is ideally suited for small signal amplifier and oscillator applications to 3.5 GHz. 0120 DIA
0.080 DIA. cap
EMITTER
ABSOLUTE MAXIMUM RATINGS (Note 1) // - ALUMINA
Maximum Temperatures ode7 e BasE
Storage Temperature —65°C to +-200°C [
Operating Junction Temperature 175°C 0.020 ALUMINA
Lead Temperatures (Soldering, 60 second time limit) 300°C 0~l67 /
Maximum Power Dissipation (Notes 2 and 3) COLLECTOR
Total Dissipation at 25°C Case Temperature 15w /
at 25°C Mounting Surface Temperature 10w 0.062
Maximum Voltages and Current o S
Vers Collector to Emitter Voltage 30 Volts
Veso Collector to Base Voltage 30 Volts 0.062 DIA.
Vero Collector to Emitter Voltage 14 Volts
Vo Emitter to Base Voltage 4.0 Volts 0.080 DIA.
le Continuous Collector Current 80 mA
NOTES:
B All dimensions in inches
*Emitter and base connections are gold-plated
KOVAR
Collector is internally connected to copper stud
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)
SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS
hee DC Pulse Current Gain 40 45 185 lc="5.0mA Vee=5.0V
Veggsat) Collector Saturation Voltage (Pulsed) 0.27 0.35 Volts lc =80 mA I;=80mA
Vie(sat) Base Saturation Voltage (Pulsed) 0.93 0.96 Volts lc =40 mA lp=20mA
h;, High Frequency Current Gain (f = 500 MHz) 26 3.0 Ic=20mA Ve =10V
Cop Collector Base Capacitance 0.90 1.0 pF lg=0 V=10V
Cep, Emitter Base Capacitance 20 3.0 pF lc=0 Vg =05V
lceo Collector Cutoff Current 0.01 50 nA lg=0 Veg=10V
lcgo(125°C) Collector Cutoff Current 03 1.0 4A le=0 Ve =10V
BVeso Collector to Base Breakdown Voltage 30 Volts Ic=10gA le=0
Veeo(sus) Collector to Emitter Sustaining Voltage 14 17.5 Volts lc=1.0mA lg=0 :
EBO Emitter Cutoff Current 20 100 wA le=0 Vig=4.0V
F; Gain-Bandwidth Product 13 15 GHz lc=20mA Vee =10V
r,'C. Base Collector Time Constant (f = 79.8 MHz) 25 ps Ic =20mA Vee =10V
*Planar is a patented Fairchild procesé.
NOTES:

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.

(3) These ratings give a maximum. junction temperature of 175°C and junction to case thermal resistance of 150°C/Watt (derating factor of 6.67 mW/°C); junction to mounting
surface of 500°C/Watt (derating factor of 2.0 mW/°C).

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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MT1115 - MT1116
NPN MICROWAVE AMPLIFIER, OSCILLATOR TYPES

SILICON PLANAR* EPITAXIAL TRANSISTORS

GENERAL DESCRIPTION — The MT-1115 and MT-1116 are NPN planar epitaxial transistors designed for
S-band and C-band oscillator applications. These transistors are tested to guarantee 90 mW minimum of
output power for MT-1116, and 45 mW for MT-1115 while operating at about 209 efficiency. PHYSICAL DIMENSIONS
e GUARANTEED MINIMUM OSCILLATOR POWER OUT AT 3.0 GHz - 0120 Oia
o HIGH GAIN BANDWIDTH PRODUCT \
e LOW r,C. ... 2.5 ps MAX ) 0.080 DIA. ——
e HIGH f,, . ... TYP. OF 8.0 GHz FOR MT-1116 i EMITTER
o COAXIAL STRUCTURE ‘ T = -~ ALUMINA
0.037 BASE
ABSOLUTE MAXIMUM RATINGS (Note 1) Y : ALUMING
Maximum Temperatures 0.067 ’
Storage Temperature —65°C to 4+200°C I = i COLLECTOR
Operating Junction Temperature +175°C 0.062 /
Maximum Power Dissipation (Notes 2 and 3) LB WL a
Total Dissipation at 25°C Case Temperature 1.0 Watt ' ]
at 25°C Ambient Temperature 0.2 Watt 0.062 DIA.
Maximum Voltages and Current 0.080 DIA
Veso Collector to Ba§e Voltage 28 Volts NOTES: _ -
Vees Collector to Emitter Voltage 28 Volts All dimensions in inches .
Vero Collector to Emitter Voltage (Note 4) 12 Volts Emitter and base connections are gold-plated.
Vizo Emitter to Base Voltage 4.0 Volts Collector is internally connected to copper stud
Ie Continuous Collector Current 80 mA S
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) .
MT-1115 MT-1116
SYMBOL CHARACTERISTICS MIN.  TYP. MAX. MIN. TYP. MAX UNITS TEST CONDITIONS
hee DC Current Gain 20 45 155 20 45 155 lc =5004A Vee=50V
Vegsat) Pulsed Collector Saturation Voltage (Note 5) 0.27 038 0.27 038 Volts |.=280mA IB =8 mA
Vee(sat) Pulsed Base Saturation Voltage (Note 5) 093 0.98 093 098  Volts I.=40mA =20 mA
fo High Frequency Current Gain (f = 500 MHz) 3.0 3.6 3.0 40 lc =20 mA VCE =10V
Cep Collector to Base Capacitance 07 08 07 08 pF Vg =10V lg=
C.p Emitter to Base Capacitance 1.7 20 1.7 20 pF Vg =+05V Io=0\"
leso Collector Cutoff Current 0.01 10 0.01 10 nA Vg =10V lg=0
lcg(150°C)  Collector Cutoff Current 10 50 10 50 nA Vg =10V lg=0
BVeso Collector to Base Breakdown Voltage 28 32 28 32 Volts I =10pA le=0
Vegopsusy . Collector to Emitter Sustaining Voltage (Note 4) 12 15 12 15 Volts - Io=1.0mA I3=0
BVgo Emitter to Base Breakdown Voltage 40 475 40 475 Volts 1;=100pA 1-=0
A Oscillator Power Out (f = 3.0 GHz) ) 90 100 mW Ve =12V lc < 45mA
P, Oscillator Power Out (f = 3.0 GHz) 45 60 mW V=12V lc < 50 mA
r,'C. Collector to Base Time Constant (f = 79.8 MHz) 20 25 15 25 ps le=20mA V=10V
*Planar is a patented Fairchild process.
NOTES:

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.

(3) These ratings give a- maximum junction temperature of 175°C and junction to case thermal resistance of 150°C/Watt (derating factor of 6.67 mW/°C); junction to ambient thermal
resistance of 750°C/Watt (derating factor of 1.33 mW/°C).

(4) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4.

(5) Pulse Conditions: length = 300 us; duty cycle = 19%.

R R TR
FAIRCHILD

BRI
SEMICONDUCTOR

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962.5011, TWX: 910-379-6435 A DIVISION OF FAIRGHILD GAMERA AND INSTRUMENT CORPORATION
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FAIRCHILD TRANSISTORS MT1115 - MT1116

OSCILLATOR POWER OUTPUT
- VERSUS FREQUENCY
500

N
(=3
o

100 |- =
w

OSCILLATOR POWER OUTPUT-mW,

&
50 \
&
30— X\
.20
10

20 25 30 35 40 45 50 55
FREQUENCY —GHz

TYPICAL MAXIMUM AVAILABLE
GAIN VERSUS FREQUENCY

20 T T T
N e ng
= m,
N _ ¢
g 16 N\
I N
3 o\
3 N
= ¢
<
S eo ANRN
=
2
=
E \
£40 N
N
0
05 1.0 20 5.0 10

FREQUENCY—GHz

3.0 GHz TEST CIRCUIT

COPPER STRIP

EMITTER CONNECTION o/’\

COIL SPRING

REXOLITE PISTON

/-0 BASE CONNECTION

e

EZ, COLLECTOR

Y/4 WAVE vvdn
RESONATOR ———u |

m{ DC CONNECTION

%%

=L

q

CAPACITIVELY COUPLED OUTPUT PROBE/

MYLAR DIELETRIC

BASE PLATE

TRANSISTOR

CR
+
2V
+ L POWER
= = 20 dB PAD METER
WIENSCHEL - ENG. H.P. H.P. e
1 No. 650-20 536 A 478 A -F.
TU.T 4318
L [
comw € 1 C3 [ = .
+
L — __! C,-C, = 470 pF, Allen Bradley *FU60, ceramic feed thru capacitors

C, =
L2
Cp-LCp =
) C4 L=
. R =
VEE R
—O—— W, =+
1000
2w

paralleled with 500 pF uncapsulated ceramic disc capacitors
Base bypass capacitor (parallel plate capacitor using

14, mil Mylar tape)

Effect of /4 resonator

6 turns #28 wire, loose wound 13" dia.

External current limiting resistor
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MT3833 - MT3834
NPN MICROWAVE AMPLIFIER, OSCILLATOR TYPES

SILICON PLANAR* EPITAXIAL TRANSISTORS

GENERAL DESCRIPTION — The MT3833 and MT3834 are Silicon Planar Epitaxial Transistors intended for

microwave oscillator and amplifier applications. These units feature good high frequency current gain plus PHYSICAL DIMENSIONS
low r,'C_ time constants making the MT3833 usable to 5.0 GHz, and the MT3834 usable to 4.5 GHz. Co- in accordance with
Planar lead construction of the TO-50 package makes these devices ideal for stripline oscillator and amplifier JEDEC (TO-50) outline
applications.

FEATURES: ) 060 215 ,005 MAX.
e HIGH GAIN-BANDWIDTH PRODUCT | 180 ] j
* Low r,'C, FFt | sestmg Pane. |
e HIGH f &2\; 010 MAX.

e CO-PLANAR PACKAGE
© GUARANTEED OSCILLATOR POWER AT 2.0 GHz

ABSOLUTE MAXIMUM RATINGS (Note 1)
Maximum Temperatures

Storage Temperature © —65°C to 4+-200°C
Operating Junction Temperature +175°C
Lead Temperature (Soldering, 60 second time limit) +300°C
Maximum Power Dissipation (Notes 2 and 3)
Total Dissipation at 25°C Case Temperature 1.0 Watt
at 25°C Free Air Temperature 0.3 Watt BOTTOM VIEW
Maximum Voltages and Current : NOTES: alacg;n::\:i;;; iglal?:gf(f)var
Veso Collector to Base Voltage 30 Volts Base material is ceramic and is 10 mils thick
Vero Collector to Emitter Voltage (Note 4) \ 15 Volts Bace Internally fedtocate
Viso Emitter to Base Voltage 4.0 Volts for common base operation
lc Continuous Collector Current 100 mA
HIGH FREQUENCY CHARACTERISTICS (25°C Free Air Temperature uniess otherwise noted)
MT3833 MT13834
. SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN.  TYP. MAX. UNITS TEST CONDITIONS
fr Gain Bandwidth Product 1.0 1.5 1.0 13 GHz lc =30 mA Ve =12V
f = 500 MHz
r,C. Base Collector Time Constant 25 3.5 27 3.5 ps Ic =30mA Vg =12V
f =79.8 MHz
L Maximum Frequency of 5.0 4.5 GHz Ilc=30mA, Vee =12V
Oscillation (Note 6)
P, Oscillator Power Out 100 120 75 90 mW Ilc=30mA Veg =12V
(See test circuit) f=20GHz
MAG Maximum Available Gain 8.0 7.0 dB lc =30mA Vee =12V
f=20GHz
Additional Electrical Characteristics on Page 2 *Planar is a patented Fairchild process.
NOTES:

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.

(2) These are steady state limits. The factory should be consulted on applications inolving pulsed or low duty cycle operations.

(3) These ratings give a maximum junction temperature of 175°C and junction to case thermal resistance of 150°C/Watt (derating factor of 6.67 mW/°C); junction to ambient
thermal resistance of 500°C/Watt (derating factor of 2.0 mW/°C).

(4) Rating refers to a high current point where collector to emitter voltage is lowest.

(5) Pulse Conditions: length = 300 us; duty cycle = 1%.

(6) Calculated from: fmax = fr

8 7, Ce
SEMICONDUCTOR
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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FAIRCHILD TRANSISTORS MT3833 - MT3834

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS
hee DC Pulse Current Gain (Note 5) 20 40 lc =30 mA Vee =12V
Veegsan) Pulsed Collector Saturation Voltage (Note 5) 0.34 0.38 Volts lc =80 mA Il =8.0mA
Vesen) Pulsed Base Saturation Voltage (Note 5) 0.94 0.98 Volts Ic =40mA lg=20mA
he High Frequency Current Gain (f = 500 MHz) 2.0 lc =30 mA Ve =12V
C.o Collector to Base Capacitance 11 1.33 pF le=0 Veg =12V
Cep Emitter to Base Capacitance 20 3.0 pF le=0 Vg =05V
lces Collector Cutoff Current 20 nA Ve =0 Vee =12V
lces(100°C) Collector Cutoff Current 20 HA Vge =0 Ve =12V
BVero Collector to Base Breakdown Voltage 30 Volts lc=10¢A lg=0
Veeogsus) Collector to Emitter Sustaining Voltage (Notes 4 and 5) 15 17.5 Volis lc=2.0mA lg=0

EBO Emitter to Base Breakdown Voltage 4.0 5.0 Volts lg = 100 pA lc=0
leso Emitter Cutoff Current 10 ¢A le=0 " Vgg=3.0V

COLLECTOR TO BASE CAPACITANCE
VERSUS COLLECTOR TO BASE

VOLTAGE
15 r
Ty"25°C

% [
:
g 14—
z
=1
g
g 13
g N
° N
SR
2
=
g
S 11
'
s

10

1.0 2.0 5.0 10 20

Vg - COLLECTOR TO BASE VOLTAGE - VOLTS

CONTOURS  OF CONSTANT GAIN
BANDWIDTH PRODUCT (fr)

20 T 1
. NN
A\ "
\ N
= 1\ ANA J
g TN TN
: m 11
L\ /
o 10 ——
: 2 955%
§ 05 _.__e,f: g -3
8 Pk 1 ~ i? ]
0.2 | I IS
= i

0.1

1.0 2.0 5.0 10 20 50 100

I¢ - COLLECTOR CURRENT - mA

6"

DC BLOCK

/

.001"MYLAR

5002 CONNECTOR

375 s Oy
A
L L
1500 P
20W .150—
+VCB
ADJUSTABLE CAVITY .
-V : (Applied through
EE bias tee)
0.02pF 0.02pF
TRANSISTOR MOUNT
2.0 GHz OSCILLATOR TEST CIRCUIT
-VEE' +12v
TRIPLE
TEST CIRCUIT BIAS TEE STUB TUNER 10dB PAD POWER METER
MELABS MAURY MICROWAVE HP HP
. BS 1853 8491A 4318

OSCILLATOR POWER MEASUREMENT
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RF POWER TRANSISTOR OPERATIONAL ADVANTAGES

Max P, j€——————— *Maximum Safe Area ————————p

Fairchild introduces the discrete emitter metalized feedback
resistor to the RF power area—resulting in devices with MSA*
and at no sacrifice in frequency response!

Ve (Volts)

VOP.

All Fairchild RF Power devices with ratings of 10 Watts and above have MSA thus eliminating the need for costly protective circuitry.

RF POWER DEVICE APPLICATION SPECTRUM

Freq. Voltage Predriver Driver Output®

Application MHz Volts 1 1 35 5W 10w 25W 50W
Military FM/SSB 2-76 28 2N3866 2N3375 2N3375 MSA7505 2N5026 MSA7503
RC Model Air-AM* 72 12 2N3866 2N3375 MSA8505 MSA8503*
LO Band Mobile FM 25-50
HAM SSB* 30-76 12 2N4427 2N5025
Overseas Mobile FM 66-88
Private Air. AM* 108- 12 2N3866 MSA8505* MSA8503*
Military Air. AM* 108-152 20 2N3866 2N3375 MSA7505* MSA7503*
VHF Mobile FM 152-174
Port & Marine FM 152-174 12 2N4427 MSA8508 MSA8507 MSA8506
Sonobouy FM 175
Military AM* 225-400
Radio Beacons AM* 243 20 2N3866 2N3375 MSA7505* MSA7504*
Aeroglide 328-335 ’
Portable & CB FM 450-470 12 2N4427 MSA8509 MSA8510 MSA8511
Fuse Osc. 400-600 28 2N3866

oW Pow;r Power Output

4
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POWER OUTPUT (Watts)

100
%
%
70
) Vee =12V
50
40
30 MSA8506 : MSA8511*
2 'ZNSOZS‘—'F —35W \‘k P,,=8W \\ P, =8W
— in = Je
.20 N \ \\
5 MSAB507
10 N MSA8510*
9 : -'\\
8 J[P.=15w
7
6
5
MSA8508
) 7. =05W
3 TN
\\
MSA8509*
T~~~ ||r.=03W
2 <3
aN8427 »
H Pin - o-l W
I N
30 150 200 250 300 400 500 600 800 1000

RF ‘POWER TRANSISTORS

*To be announced

40 50 60 70 80 90 100

175
FREQUENCY (MHz)
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2N3375 « 2N3553
NPN LARGE SIGNAL UHF POWER AMPLIFIER

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS

2N3375 2N3553
GENERAL DESCRIPTION—The 2N3375 and 2N3553 are NPN diffused silicon
Planar* epitaxial transistors designed primarily for use in large signal VHF and PHYSICAL DIMENSIONS PHYSICAL DIMENSIONS
™ in accordance with JEDEC (T0-60) in accordance with
UHF power amplifier output stages. JEDEC (T0-39) outline
Fhoom 335
’ =310 —=
ABSOLUTE MAXIMUM RATINGS (Note 1) 2
. .260
Maximum Temperatures T o
Storage Temperature —65°C to +200°C ::.'.'.'"T
Operating Case Temperature —65°C to +200°C ‘ 3LEADS 0.5 MIN
Maximum Power Dissipation (Notes 2 and 3) 2N3375  2N3553 360 o e 0010
Total Dissipation at 25°C Case Temperature 11.6 Watts 7.0 Watts 329~_ 30'5205
‘aan DA
Maximum Voltages and Current o 0
Vego  Collector to Base Voltage 65 Volts 65 Volts B At 2
Vero Collector to Emitter Voltage 40 Volts 40 Volts b = WT
Vezo Emitter to Base Voltage 4.0 Volts 4.0 Volts TEI)S( 189090
I Collector Current 15Amps  1.0Amps 10232 UNF 2 Pt
(COATED) 1
NOTES eade e il prsted kovar NoTEs: M amsons mncher
Allleads are isolated from case Lead No. 3 internally connected to case
Package weightis 4.8 grams Package weight s 1.23 grams.
ELECTRICAL CHARACTERISTICS (25°C Case 'femperature unless otherwise noted)
: 2N3375 2N3553 '
SYMBOL CHARACTERISTICS MIN.  MAX.  MIN.  MAX UNITS TEST CONDITIONS
Pout RF Power Output (f = 400 MHz, Fig. 1) 3.0 Watts Vg =28V Pn=10W
) Collector Efficiency (f = 400 MHz, Fig. 1) 40 % Vo =28V Py=10W
Pout RF Power Output (f = 175 MHz, Fig. 2) 25 Watts Vep =28V Py=025W
U] Collector Efficiency (f = 175 MHz, Fig. 2) 50 % Vg =28V Pn=025W
Pout RF Power Output (f = 100 MHz, Fig. 2) 7.5 Watts Vep =28V Py=10W
7 Collector Efficiency (f = 100 MHz, Fig. 2) 65 % Ve =28V Py=10W
hee DC Pulse Current Gain (Note 4) 10 100 10 100 lc = 250 mA Vee =5.0V
hee DC Pulse Current Gain (Note 4) 200 ’ 200 lc=125mA Ve =50V
h, High Frequency Current Gain (f = 100 MHz) 4.0 4.0 lc =125 mA Veg =28V
Additional Electrical Characteristics on page 2 *Planar is a patented Fairchild process.
NOTES:

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.

(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 15°C/Watt (derating factor of 66 mW/°C) for the 2N3375 and 25°C/
Watt (derating factor of 40 mW/°C) for the 2N3553.

(4) Pulse Conditions: length = 300 us; duty cycle << 2%.

(5) Pulsed through a 25 mH Inductor.

R SRS RE,
FAIRCHILD

]
SEMICONDUCTOR
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, '}FAIRCHI'LD TRANSISTORS 2N3375 - 2N3553

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted)

2N3375 2N3553
SYMBOL CHARACTERISTICS MIN. MAX. MIN. MAX UNITS TEST CONDITIONS
" Vee(sat) Pulsed Collector Saturation Voltage (Note 4) 1.0 1.0 Volts lc =250 mA l; = 50 mA

Veeo(sust) Collector to Emitter Sustaining Voltage (Note 5) 40 40 Volts = 200 mA lg=0
Vegr(sust) Collector to Emitter Sustaining Voltage (Note 5) 40 40 Volts lc =200 mA Rge =100 2
lceo Collector Cutoff Current 0.1 0.1 mA Ve =30V lg=0
leso Emitter Cutoff Current 0.1 0.1 mA Vig =4.0V
lcex Collector Cutoff Current 1.0 1.0 mA Veg =65V Ve = —1.5V
lcex(+200°C)  Collector Cutoff Current 5.0 5.0 mA Ve =30V Vge =—15V

obo Common Base, Open Circuit Output Capacitance 10 10 pF Ve =30V le=0

(f = 1.0 MH2)
FIGURE 1

RF AMPLIFIER CIRCUIT FOR 2N3375 = POWER-OUTPUT TEST
(400-MHz Operation)

+Vee
i
Bias Tee (—] 2 STUB ——qj:_—<<
. Z,=50.0
- $TUB
m——— TUNER BIAS TEE
2g=50.n
al Mg C2 Y
soopr T 18° %{2‘20 oF A
L
FIGURE 2
RF AMPLIFIER CIRCUIT FOR 2N3375 & 2N3553 = POWER-OUTPUT TEST
(100 & 175-MHz Operation)
) C.
N
~T
3
L 2 L4§
z1=500.
L ! L3 :
2
ca;f L
. Ce
C5 1~

i
1

For 2N3375 100-MHz Operation:
C,C,:
C,C,:

: 330 pF, disc ceramic

: 1500 pF

: 0.005 uF, disc ceramic

7-100 pF
4-40 pF

: 3 turns No. 16 wire, 14" 1D, 5/16" long

: Ferrite choke, Z = 750 (+209%) ohms

: 2.4 uH choke

: 5 turns No. 16 wire, 5/16” ID, 7/16" long
: 1.35 ohms, non-inductive

For 2N3553 175-MHz Operation:
C.C,C,,C,

3-35pF

C.: Not used

: 1,000 pF

: 0.005 uF, disc ceramic

: 2 turns No. 16 wire, 3/16” ID, 14" long
: Ferrite choke, Z = 450 ohms

: 2 turns No. 16 wire, 14" ID, 14" long

: 4 turns No. 16 wire, 33” ID, 34" long

: Not used (emitter connected to ground)




FAIRCHILD TRANSISTORS 2N3375 - 2N3553

REAL PART OF INPUT IMPEDANCE

TYPICAL PERFORMANCE CHARACTERISTICS

I - COLLECTOR CURRENT -mA
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REAL PART OF INPUT IMPEDANCE

FAIRCHILD TRANSISTORS 2N3375 - 2N3553

TYPICAL PERFORMANCE CHARACTERISTICS

2N3553
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2N3866
NPN VHF-UHF OSCILLATOR, POWER AMPLIFIER

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR

GENERAL DESCRIPTION — The 2N3866 is a NPN, silicon epitaxial planar transistor designed for class A,
B, or C amplifier circuits and VHF-UHF oscillator applications. "”V?,Eca‘c‘}o,z'n'g‘fuﬁ,'°"s
JEDEC (T0-39) outline
370 pip |
2o |
ABSOLUTE MAXIMUM RATINGS (Note 1)
125
Maximum Temperatures 009 540
Storage Temperature —65°C to +200°C Seating —_—
Operating Junction Temperature —65°C to +200°C ! _/” l] u —f_
3LEADS 0.5 MIN.
Maximum Power Dissipation (Notes 2 and 3) 019 o u ﬂ ﬂ 1
Total Dissipation at 25°C Case Temperature 5.0 Watts
Maximum Voltages and Currents
Veeo Collector to Emitter Voltage (Note 4) 30 Volts
Veso Emitter to Base Voltage 3.5 Volts EMITTER
Vees Collector to Emitter Voltage 55 Volts \
‘5"\\ CASE
.034 AN
.028 .029
NOTES All dimensions 1n inches
Lena No. S miernaiy sonmected o cvep, !
Package weight is 0.76 gram
ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted)
SYMBOL CHARACTERISTICS MIN. MAX. UNITS TEST CONDITIONS
Pout RF Power Out (f = 400 MHz) 1.0 Watts P,,=100mW  SeeFig.1
7 Collector Efficiency (f = 400 MHz) 45 % Pi=10W See Fig. 1
h, High Frequency Current Gain (f = 200 MHz) 2.5 lc =50 mA Ve =15V
ob Output Capacitance (f = 1.0 MHz) 3.0 pF Veg =28V lg=0
hee DC Pulse Current Gain (Note 5) 10 200 Ic = 50 mA Ve =50V
FE DC Pulse Current Gain (Note 5) 5.0 lc =360 mA Ve =50V
Veeo(sus) Collector to Emitter Sustaining Voltage (Note 4) 30 Volts lc =5.0mA lg=0
CES Collector to Emitter Breakdown Voltage 55 lc =5.0mA Vge =10
Vek(sat) Collector Saturation Voltage (Note 5) 1.0 Volts lc =100 mA lg=20mA
CEO Collector Cutoff Current 20 ZA Vee =28V lg=0
*Planar is a patented Fairchild process.
NOTES:

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.

(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 35°C/Watt (derating factor of 28.5 mW/°C).
(4) This rating refers to a high current point where collector to emitter voltage is lowest.

(5) Pulse Conditions: length = 300 us; duty cycle = 19%.

T
FAIRCHILD

SEMICONDUCTOR
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~ FAIRCHILD TRANSISTOR 2N3866

RF POWER OUTPUT VERSUS c L Pout
FREQUENCY p“ TYPE - 5 (ZL = 500)
o 250 ¢ 2N32866 3
g0 ~T <
£ ~L 2, =
E ) . (b'”h« Ly
= e 2
@
éw o \\ @ STt . v
3 < Cp: 3.355F ) 'e
N e e Cq (-—1 s 508
Cy 1,000 pF : L3, Lg: RF choke, 0.1 uH
LT + SRR
100 f-riocooumcv _ﬁu w0 60 ¥ 4D, 18" long Vgg =-28V Ry 5.6 ,1W *
SERIES INPUT RESISTANCE
HIGH FREQUENCY CURRENT GAIN AND REACTANCE OUTPUT CAPACITANCE VERSUS
VERSUS COLLECTOR CURRENT VERSUS FREQUENCY COLLECTOR BASE VOLTAGE
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RF PERFORMANCE

FIG. 1

RF AMPLIFIER CIRCUIT FOR POWER-OUTPUT TEST

(400 MHz/s Operation)

1 = FREQUENCY - MHz

f - FREQUENCY - MHz




e HIGH RF POWER GUARANTEE - - 13.5 V operation: 20 W @ 50 MHz, Pin = 3.5 W
(Unneutralized, Class C) - - 28V  operation: 25 W @ 80 MHz, Pin = 25 W

e HIGH LV, AND BV - - 13.5V operation: 40 V and 75V
--28V operation: 50 Vand 90 V

o DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS

ABSOLUTE MAXIMUM RATINGS [Note 1]
Maximum Temperatures
Storage Temperature

2N5025 - 2N5026
NPN VHF POWER TRANSISTORS

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS

— 65°Cto + 200°C

PHYSICAL DIMENSIONS
In accordance with JEDEC (70-60)

Operating Junction Temperature + 200°C
Lead Temperature (soldering, 60 second time limit) + 300°C .ggg DA,
Maximum Power Dissipation i o
Total Dissipation at 25°C Case Temperature 45 Watts ‘L, _AQ3Q?_':'
(See Maximum Permissible DC Power Dissipation Curve and Note 5) 355 ! 4 ;fg
Maximum Voltages and Current 2N5025 2N5026 —\ TE—T
Vero Collector to Emitter Voltage [Note 4] 40 Volts 50 Volts Yo 189 090
Vees Collector to Emitter Voltage 75Volts 90 Volts 132 unremd =1 e
Veso Emitter to Base Voltage 4.5Volts 4.5 Volts (COATED) L]
Veer Collector to Emitter Voltage 40 Volts 50 Volts NOTES: All dimensions in inches
Ic Collector Current 7.5Amps 7.5 Amps o e e cate
Package weight is 4.8 grams
ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted)
2N5025 2N5026
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS
P+ Power Output (f = 50 MHz) 20 22 Watts P, =35W V. .=135V
Pt Power Output (f = 80 MHz) 25 30 Watts P, —=25W V..=28V
| Collector Efficiency (f = 50 MHz) 65 % P,;=20W V..=135V
" Collector Efficiency (f = 80 MHz) 65 % P,i=25W V=28V
hee High Frequency Current Gain (f = 50 MHz) 30 4.0 30 40 lc=10A Veg =20V
Cobo Collector Base Capacitance (f = 1.0 MHz) 54 85 pF Ve =135V I, =0
Cobo Collector Base Capacitance (f = 1.0 MHz) 43 60 pF V=28V le=0
BVces Collector to Emitter Breakdown Voltage 75 90 Volts 1o =50mA Vg, =0
Veeo(sust)  Collector to Emitter Sustaining Voltage [Notes2and 4] 40 65 5 75 Volts 1o=200mA 1;,=0
BVcer Collector to Emitter Breakdown Voltage [Note 4] 40 50 Volts 1o =200mA Ryp=10Q
BVezo Emitter to Base Breakdown Voltage 45 4.5 Volts l;=10mA I.=0
hee DC Pulse Current Gain [Note 3] 20 40 20 40 lc =20A Vg =20V
Vce(sat) Pulsed Collector Saturation Voltage [Note 3] 1.0 1.0 Voits 1. =20A lg=02A
Vie(sat) Pulsed Base Saturation Voltage [Note 3] 1.5 1.5 Volts 1o =20A lg=102A
lces Collector Cutoff Current 10 uA Ve =50V Vge =0
lces Collector Cutoff Current 10 pA Ve =60V Vge =0
Ices (150°C). Collector Cutoff Current 1.0 mA Vo =50V Vge =0
lcgs (150°C)  Collector Cutoff Current 1.0 mA Ve =60V Vge =0
(See notes on back page) *Planar is a p ted Fairchild p
el
FAIRCHILD
| —— ——— ——
| SEMICONDUCTOR
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‘FAIRCHILD TRANSISTORS 2N5025 * 2N5026

TYPICAL ELECTRICAL CHARACTERISTICS

GAIN BANDWIDTH PRODUCT MAXIMUM PERMISSIBLE DC FORWARD COLLECTOR BASE CAPACITANCE
VERSUS COLLECTOR CURRENT BIASED POWER DISSIPATION VERSUS COLLECTOR BASE VOLTAGE
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50 MHz AMPLIFIER TEST CIRCUIT

3
13.5v ce

n
1t

cs )if

5006

Pout® 20w
AT
50 MHz
508

R —

Ci =9 - 180 pF (ARCO #463 or Equivalent)

C2 = 50 - 380 pF (ARCO #465 or Equivalent)

C3 = 50 - 380 pF (ARCO #465 or Equivalent)

Cs=4 - 40 pF (ARCO #403 or Equivalent)

Cs = 1000 pF Feed - thru

Ce = 1.0 uF, 50 WVDC -

L = 2t., Y% " dia. copper tubing, 2" 1.D., 3" long, 0.10 uH, Qu > 200

L2 = 2t., %" dia. copper tubing, 3% " I.D., 7/16" long, 0.13 ,H, Qu > 200

L3a = 4t., Y3 " dia. copper tubing, 3" 1.D., 3" long 1.0 200

L3s = 6t., 14" dia. copper tubing, 34" 1.D., 1” long 0 xH, Qu >

Ri = 120 © non-inductive

RFCi =7 uH (Ohmite Z - 50 or Equivalent)

RFC2 = 11t., #£22 enameled wire, close-wound, %" 1.D., 0.3 uH

Note: L3;a & Lis are wound continuously with 15" space between sections to admit Lz.
kHz< K = 0.2.

NOTES:

80 MHz AMPLIFIER TEST CIRCUIT

RFC2
‘.:‘l/ Ly Pour=25W
q} AT N . AT
g, |
Cof 12003 ! 3 e a
|
i
.

Ci = 16 - 150 pF (ARCO #424 or equivalent)

C2= 24 - 200 pF (ARCO #425 or equivalent)

C3 =4 - 40 pF (ARCO #422 or equivalent)

Cs = 2 - 25 pF (ARCO #421 or equivalent)

Cs = 1000 xF, Feed - thru

Cs = 1.0 uF, 50 WVDC

Li = 1t., %" dia. copper tubing, 3" 1.D., %" long, 0.01 uH, Qu > 200
L2 = 3t., %" dia. copper tubing, 3" 1.D., %" long, 0.2 uH, Qu > 200
L: = 6t., %" dia. copper tubing, 34" 1.D., 1 1/16" long, 0.6 uH, Qu > 200
RFC; = 7.0 uH (Ohmite Z-50 or equivalent)

RFC2 = 11t., #20 Nylclad copper wire, close wound, %4 “ 1.D., 0.3 uH

Note: Spacing between L2 and L3 is 1 turn. kHz< K = 0.2

(1) These ratings are limiting values above which the serviceability of 5ny individual semiconductor device may be impaired.
(2) Ratings refer to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2.

(3) Pulse conditions: length = 300 us; duty cycle = 1%.
(4) Pulsed thrua 25MH inductor.

(5) Contact factory for maximum permissible power under pulsed or reverse biased operating conditions.

1
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MSA7505 - MSA8505
NPN VHF-UHF POWER TRANSISTORS

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS

GENERAL DESCRIPTION — These devices are designed for use as RF Power Amplifiers with the maximum
available safe operating area, thus making them ideal as drivers or output transistors for class A, B or C
amplifier applications. These devices utilize Fairchild’s unique discrete emitter thin film stabilizing resistors.

FEATURES

o HIGH POWER STABILITY THROUGH DISCRETE EMITTER THIN FILM RESISTORS
e MAXIMUM SAFE OPERATING AREA — NO SECOND BREAKDOWN TO 30 VOLTS
¢ IMPROVED HIGH FREQUENCY PERFORMANCE IN A LOW INDUCTANCE STRIPLINE PACKAGE (MSA8505)

ABSOLUTE MAXIMUM RATINGS (Note 1)

Maximum Temperatures MSA7505 MSA8505
Storage Temperature —65°C to +200°C —65°C to +200°C
Operating Junction Temperature 200°C 200°C
Lead Temperature (Soldering, 10 seconds time limit)

> 1/32" from Ceramic Disk 230°C
> 1/4" from Encapsulated Area 270°C

Maximum Power Dissipation (Notes 2 and 3)

Total Power Dissipation at 25°C Case Temperature 25W 21W

Maximum Voltages and Current
Vees Collector to Emitter Voltage 65 Volts
Veer Collector to Emitter Voltage (Note 4) 55 Volts

o Collector to Emitter Voltage 33 Volts
Viso Emitter to Base Voltage 4.0 Volts
Ic Collector Current 3.0A

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted)

PHYSICAL DIMENSIONS
in accordance with JEDEC (T0-60)

10-32 UNF—2A
(COATED)

NOTES: All dimensions in inches
Leads are gold -plated kovar
Emitter internally connected to case
Package weight is 4.8 grams

MSA7505

PHYSICAL DIMENSIONS

MSA7505 MSA8505

SYMBOL  |CHARACTERISTIC MIN. TYP. MAX.[MIN. TYP. MAX.| UNITS TEST CONDITIONS

Pout Power Qutput (f = 400 MHz) 10 Watts | P =275W V=28V |

Pout Power Output (f = 400 MHz) | 10 Watts | Py =35W V=28V

7 Collector Efficiency 60 60 % Pour =10W Vo =28V
(f = 400 MHz)

h, High Frequency Current 25 435 25 435 lc=05A V=30V
Gain (f = 100 MHz)

Cop Collector to Base 20 20 | pF lc=0 Vep =28V
Capacitance (f = 1.0 MHz)

Veesisr) Collector to Emitter 65 65 Volts | I =50mA Vgi=0
Breakdown Voltage

Veerer) Collector to Emitter 55 55 Volts | Ic=200mA Ry;=10Q
Breakdown Voltage (Note 4)

Veeowsus | Collector to Emitter 33 45 33 45 Volts | lo=50mA 1;=0
Sustaining Voltage

Vesosr) Emitter to Base 4.0 40 Volts | l;=10mA I.=0
Breakdown Voltage

hee DC Pulse Current Gain 10 10 lc=10A V=50V
(Note 5)

lces Collector Cutoff Current 5.0 50 | mA Ve =65V Vge=0V

lces(150°C) | Collector Cutoff Current 5.0 50 | mA Vg =30V Vg =0V

el

90° TYPICAL 450 1yp,

. COLLECTOR
N -

EMITTER | —— ; EMITTER

+
225
4 PLACES

N>

BASE

340 —
MIN 390MAX,
i

f 1000 M {
:

4

b 250 o5

8-32 UNC
24 THD

60—~ |—}

O s

Note: All dimensions in incﬁes

MSA8505

—— 4 PLACES

See Notes on Page 2

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435

*Planar is a patented Fairchild process.
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FAIRCHILD TRANSISTORS MSA7505 « MSA8505

SAFE OPERATING AREA

DC. SAFE OPERATING AREA POWER DISSIPATION DERATING
CURVE CURVE
>0 1 B »
AX T, ¢
3.0 S - 30
£ 2.0 N
R R ] MSA 7505
T N 3] . —
. EN Z VIS 8505
g 10| 5mR g 2
g |I0A b g ’ \
S 0s Z3Y
B s 3
S 03 g
“o2 5o
0.1 - ] - . 0
1.0 2.0 3.0° 5.0 10 20 30 50 -100 -50 0 50 100 150 200
Vg ~COLLECTOR TO EMITTER VOLTAGE - VOLTS T, - CASE TEMPERATURE - C
_ COLLECTOR TO BASE
CAPACITANCE VERSUS ' GAIN BANDWIDTH PRODUCT
COLLECTOR TO BASE VOLTAGE. ‘ VERSUS COLLECTOR CURRENT
30 600 S
- 1oz [T o
= . Vg =30V
g @ : A E T Ve~ 1ov
f SN T
; u; N £ Ve 3.0
; T SN, y § / L |
gro < S 0 . \
\
8 5.0 ‘,”_ \
K] N
3.0 ‘ 30
10 2 30 4 50 60 8. 100 0.0 02 03 04 05 06 07
Vgp - COLLECTOR TO BASE VOLTAGE - VOLTS ‘ I - COLLECTOR CURRENT - AMP.,

NOTES:

(1) These ratings™ are ‘limiting values above. which the servicability of any individual semiconductor device may be impaired.

(2) These, are. steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.

(3) These ratings give a maximum junction temperature of 200°C and junction to case tharmal resistance of 7.0°C/Watt for MSA7505 and 8.34°C/Watt for MSA8505.
(4) Pulsed through a 25 mH inductor. '

(5) Pulse Conditions: iength = 300 us; duty cycle < 2%.
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FAIRCHILD TRANSISTORS MSA7505 - MSA8505

POWER OUTPUT - WATTS

POWER OUTPUT - WATTS

POWER OUTPUT - WATTS

TYPICAL POWER OUTPUT VERSUS FREQUENCY AND VOLTAGE

MSA7505
POWER OUTPUT VERSUS
FREQUENCY
® [ i,ow Vee = 8V
15 -
\\ \A 3 QJ‘I“‘W
w\ . P {/A“e,% S
8.0 \ \ ; W+ >
X -
:z X\A s,
4.0 K 2
. w
3.0
\
™ 150 200 300 w00 500
f - FREQUENCY ~ MHz
MSA7505
POWER OUTPUT VERSUS
FREQUENCY
2 -

Ve -2V
b \\ T
10 \\ A [
C IS ~ ‘p/A/*_WW
7.0 &_— N Wi’
sof x\""“ N \\%/\\‘—_
X &
N N

100 50 20 0 W0 50
- FREQUENCY - MHz
MSA7505
POWER OUTPUT VERSUS
FREQUENCY
;: Vee " 12v ]
6.0 ﬁ\p/,%
5.0 L ag,
PN AN ‘/’M\!\
\ ° 404,
3.0 \ - y ‘zg_%
2.0 X/ 2
N \
\ N

f - FREQUENCY - MHz

MSA8505

POWER OUTPUT VERSUS
FREQUENCY

AN

N \\ ——Y:{o& 1,\

POWER OUTPUT - WATTS

f - FREQUENCY - MHz

MSA8505

POWER OUTPUT VERSUS
FREQUENCY

Ve * 20V

POWER OUTPUT - WATTS

AN !
N e\
%, N
Q?‘ﬁ"
3
\\
150 200 300 400 500

f - FREQUENCY - MHz

MSA8505

. POWER OUTPUT VERSUS

FREQUENCY

J[ Voo - 12v ]
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ey,

]

NN e

4
Y

\4‘q % N
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FAIRCHILD TRANSISTORS MSA7505 - MSA8505

400 MHz RF TEST AMPLIFIER

Ci, C3,Cs, Cor 1-10 pF Li: 17, #16, TC
Cz2, C4: 1-20 pF L2: .15 uH RFC with ferrite bead
C7: 1000 pF L3, Ls: IT, 5/16" d, #16, TC
Cs: 0.1 uF disk Ls: .15 uH RFC

PACKAGE PICTURES

MSA7505 MSA8505
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MSA8506
NPN VHF-UHF POWER TRANSISTOR

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR

GENERAL DESCRIPTION — This device is designed for use as RF Power Amplifier with the maximum available
safe operating area, thus making it ideal as a driver or output transistor for class A, B or C amplifier appli-
cations. This device utilizes Fairchild’s unique discrete emitter thin film stabilizing resistors.

PHYSICAL DIMENSIONS

el

FEATURES 90° TYPICAL
o HIGH POWER PERFORMANCE FROM 12 VOLT SUPPLY i a5 TvP
¢ IMPROVED HIGH FREQUENCY PERFORMANCE IN A LOW INDUCTANCE STRIPLINE PACKAGE - NS T
(M i
ABSOLUTE MAXIMUM RATINGS (Note 1) 53 4 puaces
Maximum Temperatures i
Storage Temperature —65°C to +200°C 296 MINTYP= —==pax 260 Mx
Operating Junction Temperature 200°C 994 puaces _lz'ogt,oﬂgég 170TvP
Lead Temperature (Soldering, 10 seconds time limit) bt —
> 1/32” from Encapsulated Area 230°C ‘ 323:' == o s
Maximum Power Dissipation (Notes 2 and 3) oo B A
Total Power Dissipation at 25°C Case Temperature 50 W ves 22
Maximum Voltages and Current N
Vegs Collector to Emitter Voltage 36V s " 4
Vero Collector to Emitter Voltage 18V ——
Viso Emitter to Base Voltage 40V
Ic Collector Current 5.0A

Note: All dimensions in inches

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted)

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS

Pour Output Power (f = 175 MHz) 25 Watts Pn=80W Ve =12V

n Collector Efficiency (f = 175 MHz) 65 % Pour=25W Voo =12V

he High Frequency Current Gain 25 Ilc=20A Veeg=5.0V
(f = 100 MHz)

Cep Collector to Base Capacitance 100 pF le=0 Ve =12V
(f = 1.0 MHz)

Veesier) Collector to Emitter Breakdown Voltage 36 Volts lc=10mA Vge =0

Veeo(sus) Collector to Emitter Sustaining Voltage 18 Volts Ic =100 mA

Vesor) Emitter to Base Breakdown Voltage 4.0 Volts lg="5.0mA le=0

hee DC Pulse Current Gain (Note 4) 5.0 Adc=20A Ve =50V

NOTES: *Planar is a patented Fairchild process.

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.
(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 3.5°C/Watt.

(4) Pulse Conditions: length = 300 us; duty cycle < 29%.

|
| | FAIRCHILD

]
| SEMICONDUCTOR

i 313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 . A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION

11-13



FAIRCHILD TRANSISTOR MSA8506

175 MHz RF TEST AMPLIFIER

%2R MATERIAL:

%" OUTSIDE DIAMETER
COPPER TUBING

L, DETAIL:

¥15'TABS
2 PLACES

C, — (ARCO 402) 1.5 - 20 pF trimmer
C,, C,— (JOHANSON 3906) 1.0 - 20 pF air trimmer
C, — (JOHANSON 3901) 1.0 - 14 pF air trimmer
C, — 1,000 pF feed-thru
C, — .025 uF, 50 V disc ceramic
L, — See Detail
L,—3t. 13" copper tube(OD), silver plated,
5/16" 1.D., 34" L.
RFC, — Ohmite Z-144
RFC, — 8 t. #16 TC wire,
3/16" 1.D., %" L.

2, =50Q

POWER OUTPUT. VERSUS ) GAIN BANDWIDTH PRODUCT
FREQUENCY VERSUS COLLECTOR CURRENT
Ty ‘ m T B
© T
g - § e v
O Sy
§ ? [~ \\\\\\ || E ” %K \\
% 2 B WJ‘N’%DW L gm LN N -
s A s N
o ~_ 3 N
1o IN“2.0W ] :_hlm
I 1 »
I w180 19 20 0 L0 20 3.0 40 5.0
1 - FREQUENCY - MHz I - COLLECTOR CURRENT - AMP.
COLLECTOR TO BASE
CAPACITANCE VERSUS . POWER DISSIPATION VERSUS
COLLECTOR TO BASE VOLTAGE CASE TEMPERATURE
500 =T 50
% f=1.0Mz
g e ® \\
3 100 3 » \
4 S~ g W\
5 ~ e
3 3
g : N
"? e N
1 0
1.0 10 50 0 50 00 B0 aw %0

V(g - COLLECTOR TO BASE VOLTAGE ~ VOLTS Tg - CASE TEMPERATURE - °C
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APP-41
APP-59

APP-61/2
APP-64
APP-85
APP-87
APP-88

APP-93

APP-103

APP-105
APP-106

APP-107
APP-109

APP-111

APP-114
APP-115

APP-116

APP-117

APP-118

APP-119

APP-120

APP-121

APP-123

APPLICATION NOTES - NUMERIC LISTING

Stable Wideband Emitter Followers — Paul J. Beneteau

An Improved Emitter-Coupled Multivibrator —
P. J. Beneteau and A. Evangeliste

Long Delay Transistor Timer — P. Alderisio

Application of Milliwatt Micrologic® Elements — H. T. Chua
Micrologic® Shift Counters — George Powers

A Varactor Bias Servo System — Bruce 0. Anderson

Medium Power Silicon Transistor DC to DC Converters —
Thomas B. Mills

Transient Response Characteristics of Phototransistors —
George T. Daughters

Applications of the Silicon Planar* Field-Effect Transistor —
Larry Blaser and John MacDougall

A Monolithic Operational Amplifier — Robert Widlar

Using Fairchild Integrated Circuits as Monostable
Multivibrators — Robert Ricks

Diode Transistor Micrologic® — George Powers

Applications of the Silicon Planar* || MOS FET —
John MacDougall

The Improved x¢A702** Wideband DC Amplifier —
Robert Widlar

1A702%* Circuit Design ldeas — (Six Authors)

Maximum Integrated Circuit Utilization Through Mixing
Compatible Logic Families — Robert Ricks

The Operation and Use of a Fast Integrated Circuit
Comparator — Robert Widlar

Frequency Compensation Techniques for an Integrated
Operational Amplifier — James Giles

Counter Micrologic® A New Dimension in Multi-Function
Integrated Circuits — George Powers

Ways to Increase Speed in Large Count Binary Counters —
Jack lrwin

Using the J-K Flip-Flop in Small Modulo Counters —
Jack Irwin

A High-Efficiency Power Supply Using Micrologic®
Integrated Circuits — Samuel Schwartz

Core Memory Sense Amplifier Designs Using an Integrated
Dual Comparator — Robert Widlar

*Planar is a patented Fairchild process.

**The uA702 is renumbered the uA702A.

12-1

APP-124

APP-125

APP-128

APP-130
APP-131

APP-132
APP-133

APP-134

APP-135

APP-139

APP-141

APP-142

APP-143

APP-144

APP-145

APP-146

APP-147

APP-148

APP-149

APP-150

Designing with Off-the-Shelf Linear Microcircuits —
Robert Widlar and James Giles

A Versatile Tester for Linear Integrated Circuits —
James Giles

Complementary Transistor Micrologic® Integrated
Circuits — R. C. Ghest

Aids for Digital IC Systems—Murray Siegel and Lee Marley

Transistor-Transistor Micrologic® Integrated Circuits —
John Nichols

Single-Phase Control for Cycloconverter — Samuel Schwartz

Precision Electronic Digital Clock Uses IC's —
B. Jensen and J. Irwin

Effect of Integrated Circuits on Systems —
Comparative Case — Robert Ricks

Performance of the #A703 in 100 MHz and 200 MHz
Amplifiers and 100 MHz Harmonic Mixers —
David Bingham

Multivibrator-Type Vertical-Deflection Circuit for
Television — J. S. MacDougall

Transistorized TV Horizontal Driver System —
Larry Blaser and Hermann Ebenhoech

15-Watt Audio Amplifier with Short-Circuit Protection —
Don Smith

A Horizontal Oscillator for Transistorized TV Set —
Larry Blaser and Hermann Ebenhoech

Frequency Synthesizer for 27 MHz Citizens’ Band
Transceiver — Larry Blaser

Color Television Chroma Reference Systems Using the
1#A703 — Larry Blaser and Norm Sturn

Color TV Sound System Using the Fairchild zA703 —
Larry Blaser

Characterization and Application of #A703 in Four-Stage
High-Quality FM IF Amplifier — David Bingham

25-Watt Audio Amplifier with Short-Circuit Protection —
Derek Bray and Wesley Votipka

Semiconductor Circuits for 19-inch Black and White
Television Receivers — Derek Bray

Semiconductor Circuits for Hybrid Color Television —
Derek Bray



APPLICATION NOTES/TECHNICAL PAPERS,
NUMERIC LISTING

High-Performance Integrated FM IF Strips — Ted Hanna

APP-151
APP-152. 250. MHz Distributed Amplifier Suitable for CATV
Truck Line — Larry Blaser and Norman Sturn
APP-153 Logic Designs Using the TTxL9008 — Clive Ghest
APP-154  Compatible Current Smkmg Loglc—Abe Marder and
Ralph Bennett
APP-155 - Industrial-Code Conversion — Don Femling
APP-156 Designing with the ,uA703 Monolithic RF-IF Amplifier —
G..J. Estep g
APP-157 A Fixed-Gain Low-Distortion AF Amplifier — G. J. Estep
APP-158 Two High-Performance Monolithic Microcircuits for FM
Sound System — David Bingham
APP-159 A Low-Cost AM-FM Radio Employing an Integrated Circuit
Design — David Bingham and John (Ted) Hanna
APP-160 Applications of the CCSL 9301 Decoder — R. Clive Ghest
APP-161 CCSL 9300 Shift Register — John L. Nichols
APP-163  Applications of the CCSL 9304 Dual Adder —
R. Clive Ghest )
APP-164  Application of the #A722 10-Bit Current Source —
M. Rudin, G. Erdi, R. Walker, R. Ricks
APP-165 SH3200-SH3201 Hybrid DC Voltage Regulators —
S. K. Leong
APP-166 HLLDTuL Integrated Circuits — R. Repass, O. Lykins
APP-167 MSI 9308 Dual 4-Bit Latch — R. C. Ghest
APP-168  Applications of the 9034 Read-Only Memory —
P. F. Schenck
APP-169 CCSL 9306 Up-Down BCD Counter — R. C. Ghest,
S. Simonsen
APP-170  Applications of the 9311-One-Out-of-16-Decoder —
R. C. Ghest
APP-171  Applications of the xA739 and xA749 Dual Preamplifier
- Circuits in Home Entertainment Equrpment—
D. Campbell, et al
APP-172  The 3800 Arithmetic Unit — P. Schenck
APP-173  The 9601 - A Second Generation'One-Shot-—-J. Anderson,
T. Gray, R. Walker
APP-174 A Low-Cost Hybrid Color TV Receiver — N. Doyle, D. Smith
APP-175 A Low-Noise Dual Operational Amplifier — D. Long,
D. Campbell
APP-176 A Digital Frequeﬁcy Synthesizer for Airborne Navigation

or Communications Transceiver — M. Nichols,
). Stinehelfer

The Hot Carrier Mixer Diode — S. Sir

APP-177

APP-178 A Navigation Receiver Using a Digital Frequency
Synthesizer — J. Stinehelfer

APP-179 Line-Operated Phono Circuits Using the PFB 1400 —
D. Campbell, R. Westlake

TP-24 Overloading and Spurious Responses in Transistor FM
Tuners — Earl Cummins . !

P-27 Forward AGC Design Conéiderations in Transistorized
Television Receivers — Harry Suzuki

TP-28 Meastirement of Transistor High-Frequency Current Gain —
Heitor Franco

TP-31 An FM Tuner Using MOS-FET’s and Integrated Circuits —
John Barrett, Larry Blaser, and Harry Suzuki

TP-32 A Unique Circuit Design for a High iPerformance,

- Operational Amplifier Especially Sulted to Monolithic

Construction — Robert Widlar

TP-33 ~  Some Circuit Design Techniques for Linear Integrated
Circuits — Robert Widlar

TP-35 A Black and White and Color TV Video I-F Outpﬁt
Transistor — Derek Bray and Philip Froess

TP-36 A Low Noise, AGC Silicon Transistor Useful From LF to
UHF — David Bingham, Harry Suzuki, and Charles Watson

TP-37 Integrated Circuits in Industrial Control —
Donald Femling and Jack Irwin

TP-38 Semiconductor Video Amplifiers for Monochrome and
Color Receivers — Derek Bray

TP-39 A New 400-Volt Horizontal Output Transistor —
T. B. Mills and E. F. Kiburis

TP-40 Radiation Testing of Linear Microcircuits— J. Darryl Lieux

TP-41 Space and Nuclear. Environments and their Effects on
Semiconductors — David K. Myers

TP-42 Novel Multi-Purpose LIC’s Introduce New Concepts into
Circuit Design — David Bingham

TP-43 Color TV Processing Using Integrated Circuits —
Larry Blaser and Derek Bray

™-44 Let’s Clarify IC Noise Margins — R. Clive Ghest

TP-46 TTul Integrated Circuits: High Speed Considerations —

R. C. Ghest

Note: The following publications are obsolete-and out of print:
APP’s 1-40, 42-58, 60, 62, 63, 65-84, 86, 89-92, 94-102,
104, 108, 110, 112, 113, 122,
126, 127, 129, 138, 140.
TP’s 1-23, 25, 26, 29, 30, 34.
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EXPLANATIONS

TRANSISTORS

MINIMUM ORDER $50.00

MILITARY APPROVED DEVICES:
All Fairchild devices, which indicate type of approval and slash number (USN/177A), are approved to Military Specification 19500.

NASA ORDERS:
For all NASA orders placed with the factory for less than $1,000.00, a $100.00 data charge will be added.

MIXING PRIVILEGES:
There is no Transistor mixing privilege for price advantage.

TRANSISTORS TYPE DESIGNATION:

c = Chopper MOS/FET = Metal over Silicon/Field RR = Radiation Resistant

DM = Dual & Miniature Devices Effect Transistor SCR = Silicon Controlled

DR = Core Driver/Film Driver MT = Microwave Transistor Rectifier

EN = Epoxy PT/T = Transistor Photo Device S/K = Sonobuoy Kit

FET-NCJ = Field Effect Transistor-N PWR . = Power SP = Special Product
Channel Junction RFP = RF Power Sw = Switch

GPA = General Purpose Amplifier R&I = RF & IF Amplifier

DIODES

MINIMUM ORDER $50.00

MILITARY APPROVED DEVICES:
All Fairchild Devices, which indicate type of approval and slash number (JAN/177A), are approved to Military Specification 19500.

DIODE TYPE DESIGNATIONS:

FD 1, 2, 6 & 7 = Switching Diode Families HCD = Hot Carrier Diode VWVC = Voltage Variable Capacitor
FD 3 = Low-Leakage Diode R = Reference Diode X = Zener Diode

PHOTO DEVICES AND COMPLEX OPTICAL ARRAYS

MINIMUM ORDER $50.00

MILITARY APPROVED DEVICES:
All Fairchild devices, which indicate type of approval and slash number (USN/177A), are approved to Military Specification 19500.

MIXING PRIVILEGES: NONE

PHOTO DEVICES DESIGNATIONS: COMPLEX OPTICAL ARRAYS DESIGNATIONS:
ALD = Avalanche Luminescent Diode ALDA = Avalanche Luminescent Diode Array
PD = Photodiode IPDA = Integrated Photodiode Array
PT = Phototransistor IPTA = Integrated Phototransistor Array

PTRA = Photo Tape Reader Array
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FAIRCHILD SEMICONDUCTOR

TERMS AND CONDITIONS OF SALE

1. SCOPE —THE TERMS AND CONDITIONS OF SALE CONTAINED HEREIN

APPLY TO ALL QUOTATIONS MADE AND PURCHASE ORDERS ENTERED INTO
BY THE SELLER. THE SAID TERMS AND CONDITIONS MAY IN SOME INSTANCES
CONFLICT WITH SOME OF THE TERMS AND CONDITIONS AFFIXED TO THE
FORM OR ORDER BLANK AND/OR SPECIFIED BY THE BUYER. THEREFORE,
ACCEPTANCE OF THE BUYER'S ORDER IS MADE ONLY ON THE EXPRESS UN-
DERSTANDING AND CONDITION THAT INSOFAR AS THE TERMS AND CONDI-
TIONS OF THIS ACCEPTANCE CONFLICT WITH ANY TERMS AND CONDITIONS
OF THE BUYER’S ORDER, THE TERMS AND CONDITIONS OF THIS ACCEPTANCE
SHALL GOVERN, IRRESPECTIVE OF WHETHER THE BUYER ACCEPTS THESE
CONDITIONS BY A WRITTEN ACKNOWLEDGMENT, -BY IMPLICATION, OR AC-
CEPTANCE AND PAYMENT OF GOODS ORDERED HEREUNDER. SELLER’S FAIL-
URE TO OBJECT TO PROVISIONS CONTAINED IN ANY COMMUNICATION FROM
BUYER SHALL NOT BE DEEMED A WAIVER OF THE PROVISIONS OF THIS AC-
CEPTANCE. ANY CHANGES IN THE TERMS AND CONDITIONS OF SALE CON-
TAINED HEREIN MUST SPECIFICALLY BE AGREED TO. IN WRITING BY THE
GENERAL MANAGER OF THE SELLER BEFORE BECOMING BINDING ON EITHER
THE SELLER OR THE BUYER.

All orders or contracts must be approved and accepted by the Seller at its
home office.

The said terms and conditions of sale shall be applicable whether or not
ﬁhey aae attached to or enclosed with the products to be sold or sold
ereunder.

Prices quoted for the items described above and acknowledged hereby are
firm and not subject to audit, price revision, or price redetermination.

. TERMS OF PAYMENT — All invoices are due and payable 30 days from
date of invoice. No discounts are authorized.

F. O. B. POINT — All sales are made F. 0. B. point of shipment. Seller’s
title passes to Buyer and Seller’s liability as to delivery ceases upon making
delivery of material purchased hereunder to carrier at shipping point in
good condition; the carrier acting as Buyer’s agent. All claims for damages
must be filed with the carrier. All shipments will normally be made by Par-
cel Post, Railway Express, Air Express or Air Freight. Unless specific instruc-
tions from Buyer specify which of the foregoing methods of shipment is to
be used, the Seller will exercise his own discretion.

. DELIVERY — Shipping dates are approximate and are based upon prompt
receipt from Buyer of all necessary information. In no event will Seller be
liable for any reprocurement. costs, nor for delay or non-delivery, due to
causes beyond its reasonable control, including but not limited to acts of
God, acts of civil or military authority, priorities, fires, strikes, lockouts,
" slowdowns, factory or labor conditions, errors in manufactu-e and inability
due to causes beyond the Seller’s reasonable control to obtain necessary
labor, materials, or manufacturing facilities. In the event of any such delay
the date of delivery shall, at the request of the Seller, be deferred for a
period equal to the time lost by reason of the delay.

. TAXES — Unless otherwise specifically provided herein, the amount of any
present or future sales, revenue, excise or other tax applicable to the prod-
ucts covered by this order or the manufacture or sale thereof, shall be
added to the purchase price and shall be paid by the Buyer, or in lieu
thereof the Buyer shall provide the Seller with a tax exemption certificate
acceptable to the taxing authorities.

. PATENTS — The Buyer shall hold the Seller harmless against any expense
or loss resulting from infringement of patents or trademarks arising from
compliance with Buyer's designs or specifications or instructions. The sale
of products by the Seller does not convey any license, by implication,
estoppel, or ctherwise, under patent claims covering combinations of said
products with other devices or elements. :

Except as otherwise provided in the preceding paragraph, the Seller shall
defend any suit or proceeding brought against the Buyer so far as based on
a claim that any product, or any part thereof, furnished under this contract
constitutes an infringement of any patent of the United States, if notified
promptly in writing and given authority, information and- assistance (at the
Seller's expense) for the defense of same, and the Seller shall pay all dam-
ages and costs awarded therein against the Buyer. In case said product, or
any part thereof, is in such suit held to constitute infringement and the use
of said product or part is enjoined, the Seller shall, at its own expense,
either procure for the Buyer the right to continue using said product or
part, or replace same with non-infringing product, or modify it so it becomes

. 10.

11.
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non-infringing, or remove said product and refund the purchase price and
the transportation and installation costs thereof. The foregoing states the
entire liability of the Seller for patent infringement by the said products or
any part thereof.

ASSIGNMENT-—The‘Buyer shall not assign his order or any interest
therein or any rights thereunder without the prior written consent of Seller.

WARRANTY — The Seller warrants that the articles to be delivered under
this purchase order will be free from defects in material and workmanship
under normal use and service. Seller’s obligations under this warranty are
limited to replacing or repairing, at its option, at its factory, any of said
articles which shall within one (1) year after shipment be returned to the
Seller’s factory of origin, transportation charges prepaid, and which are,
after examination, disclosed to the Seller’s satisfaction to be thus defec-
tive. THIS WARRANTY IS EXPRESSED IN LIEU OF ALL OTHER WARRANTIES,
EXPRESSED OR IMPLIED, INCLUDING THE IMPLIED WARRANTY OF FITNESS
FOR A PARTICULAR PURPOSE, AND OF ALL OTHER OBLIGATIONS OR LIABIL-
ITIES ON THE SELLER'S PART AND IT NEITHER ASSUMES NOR AUTHORIZES
ANY OTHER PERSON TO ASSUME FOR THE SELLER ANY OTHER LIABILITIES IN
CONNECTION WITH THE SALE OF THE SAID ARTICLES. This warranty shall not
apply to any of such articles which shall have been repaired or altered,
except by the Seller, or which shall have been subjected to misuse, negli-
gence, or accident. The aforementioned provisions do not extend the original
warranty period of any article which has either been repaired or replaced
by Seller.

PAYMENTS — If, in the judgment of the Seller, the financial conditions of
the Buyer at any time does not justify continuation of production or ship-
ment on the terms of payment originally specified, the Seller may require
full or partial payment in advance, and, in the event of the bankruptcy or
insolvency of the Buyer or in the event any proceeding is brought by or
against the Buyer under the bankruptcy or insolvency laws, the Seller shall
be entitled to cancel any order then outstanding and shall receive reim-
bursement for its cancellation charges.

Each shipment shall be considered a separate and independent transaction,
and payment therefor shall be made accordingly. If shipments are delayed
by the Buyer, payments shall become due on the date when the Seller is
prepared to make shipment. If the work covered by the purchase order is
delayed by the Buyer, payments shall be made based on the purchase price
and the percentage of completion. Products held for the Buyer shall be at
the risk and expense of the Buyer. The Seller reserves the right to ship to
its order and make collection by sight draft with bill of lading attached.

GENERAL — The Seller represents that with respect to the production of
the articles and/or the performance of the services covered by this order,
it will fully comply with all requirements of the Fair Labor Standards Act of
1938, as amended.

In no event shall any claim for consequential or special damages be made
by either party. :

GOVERNMENT CONTRACT PROVISIONS — If Buyer's original pur-
chase order indicates, by Contract Number, that it is placed under a Govern-
ment contract, the following provisions of the current Armed Services
Procurement Regulation are - applicable in accordance with the terms
thereof, with an appropriate substitution of parties, as the case may be,
i.e., “Contracting Officer” shall mean “Buyer,” “Contractor” shall mean
“Seller,” and the term ““Contract” shall mean this order.

7-103.1, Definitions; 7-103.3, Extras; 7-103.4, Variation in Quan-
tity; 7-103.6, Responsibility for Supplies; 7-103.7, Payments;
7-103.8, Assignment of Claims; 7-103.9, Additional Bond Security;
7-103.10, Federal, State, and Local Taxes; 7-103.13, Renegotiation;
7-103.15, Soviet Controlled Areas; 7-103.16, Contract Work Hours
Standards Act — Overtime Compensation; 7-103.17, Walsh-Healey
Public Contracts Act; 7-103.18, Equal Opportunity; 7-103.19, Offi-
cials Not to Benefit; 7-103.20, Covenant Against Contingent Fees;
7-103.21, Termination for Convenience of the Government — (only
to the extent that Buyer’s contract is terminated for the conven-
ience of the Government); 7-103.22, Authorization- and Consent;
7-103.23, Notice and Assistance Regarding Patent Infringement;
7-104.3, Buy America Act; 7-104.4, Notice to the Government of
Labor Disputes; 7-104.11, Excess Profit; 7-104.14, Utilization of
Small Business Concerns; 7-104.15, Examination of Records;
7-104.20, Utilization of Concerns in Labor Surplus Areas.



FAIRCHILD SALES OFFICES

HUNTSVILLE, ALABAMA
2109 W. Clinton Bldg. 35805
Suite 420

Tel: 205-536-4428

TWX: 810-726-2217

PHOENIX, ARIZONA

301 West Indian School Rd. 85013
Suite 103

Tel: 602-264-4948

TWX: 910-951-1544

LOS ALTOS, CALIFORNIA

Village Corner, Suite L
El Camino and San Antonio Rds. 94022

 Tel: 415-941-3150

TWX: 910-370-7952

LOS ANGELES, CALIFORNIA
6922 Hollywood Blvd. 90028
Suite 818

Tel: 213-466-8393

TWX: 910-321-3009

DENVER, COLORADO

2765 South Colorado Bivd. 80223
Suite 204

Tel: 303-757-7163

TWX: 910-935-0706

FT. LAUDERDALE, FLORIDA
3440 N.E. 12th Ave., Rm. 2 33308
Tel: 305-566-7414

TWX: 510-955-9840

ORLANDO, FLORIDA

7040 Lake Ellenor Dr., Rm. 130 32809
Tel: 305-855-8012

TWX: 810-850-0152

ELMWOOD PARK, ILLINOIS
7310 West North Avenue 60635
Tel: 312-456-4200

TWX: 910-255-2064

BLADENSBURG, MARYLAND

5809 Annapolis Road, Suite 408
Bladensburg, Md. 20710

Tel: 301-779-0954

TWX: 710-826-9654

BOSTON, MASSACHUSETTS

167 Worcester Street
Wellesley Hills, Mass. 02181
Tel: 617-237-3400

DETROIT, MICHIGAN

24755 Five Mile Rd. 48239
Tel: 313-537-9520
TWX: 810-221-6936

MINNEAPOLIS, MINNESOTA

4901 W. 77th Street 55435
Room 104

Tel: 612-920-1030

TWX: 910-576-2944

ALBUQUERQUE, NEW MEXICO

Suite 1216

First National Bank, Bldg. E
5301 Central N.E.
Albuquerque, N.M. 87108
Tel: 505-265-5601

TWX: 910-989-1186

JERICHO, L. I., NEW YORK

50 Jericho Turnpike 11753
Tel: 516-334-8500
TWX: 510-222-4450

POUGHKEEPSIE, NEW YORK

44 Haight Avenue 12603
Tel: 914-454-7320
TWX: 510-248-0030
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SYRACUSE, NEW YORK

333 E. Onondaga Street
Syracuse, N.Y. 13202
Tel: 315-472-3391
TWX: 710-541-0499

DAYTON, OHIO

5055 North Main Street 45415
Suite 290

Tel: 513-278-8278

TWX: 810-459-1803

JENKINTOWN, PENNSYLVANIA

100 Old York Road 19046
Tel: 215-886-6623
TWX: 510-665-1654

DALLAS, TEXAS

10210 Monroe, Suite 102 75220
Tel: 214-352-9523
TWX: 910-861-4512

SEATTLE, WASHINGTON

700 108th Avenue Northeast
Suite 211

Bellevue, Washington 98004
Tel: 206-454-4946

TWX: 910-443-2318

ONTARIO OFFICE

P.0. Box 160 :

1040 Martin Grove Road
Rexdale, Ontario, Canada
Tel: 416-248-0285

TWX: 610-492-2700

QUEBEC OFFICE

1385 Mazurette Street

Suite 3

Montreal 355, Quebec, Canada
Tel: 514-382-2552









