Declassified in Part - Sanitized Copy Approved for Release 2012/02/22 ;. CIA-RDP78-03424A001200140040-1

CUNFILEN AL

bt b b €

25X1

B DATE Q_@i& > N
‘mu comP 05:3_. op Sk TYPE 30

e

o
M __ ReV CLASS N - /‘ s / /\/ §/
33‘; c:&-—- npﬁi‘;“ne;zﬁ;lp— AUTHI HR 102

ORIGINAL CL BY .%——
oamssy g0 SAAPE
EXTBYNDG YR} X

REASON

A PROPOSAL FCR
1‘%&3181&‘%»:“1.3131@?11‘38 AMPLIFIERS
- AND
TEE STUDY AND DEVELOPMENT OF

500 MCS TO 1000 MCS TRANSISTOR AMPLIFIER

P-1150

June 7, 1960

B St

Prepared by:

25X1

CONFIDTNTIAL

Declassified in Part - Sanitized Copy Approved for Release 2012/02/22 : CIA-RDP78-03424A001200140040-1



Declassified in Part - Sanitized Copy Approved for Release 2012/02/22 : CIA-RDP78-03424A001200140040-1

INTRCDUCTEON

Sectden I of (his proposal describes 3 growp of five bondpass transistes
broadboed smplificre, Tha frequemey ramge of each type =nd the quantities

roguested age:s

i, 50 ~ 80 mes 5 each

2, 1008 - 150 wes 5 each

3. 50 - 250 wcs 10 ecach

g, 250 - 509 mes 10 each

5, G680 - 700 wes 5. each .
QI\/&S(‘V D O L] O30 % 5 4 a4t e Ui 25X1
Sectlion X of this propesal describes comalllity foor the

stdy ord develeswent of o S00 wes to 1000 mes ¢ransister caplifics,
N &4L of 2 above amplifiers will be desigwed for battery oparaiilon awd

will be wade o6 smalli as prectical,

T
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SECTION I

TECHNICAL PROPOSAL

FOR TRANSISTCR PANDPASS AMPLIRXERS

The transistor preamplifiers wiil give 11 to 43 db improvement in the
pmafam‘z. tangentinl sensitivities, The tangential sensitivities for the
30 - 230 wmes and 250 -~ 500 mes geceivers nye based on 300 wv across 50 ohas,
Th: goin of cach propesed amplifner is sufficient to improve the system .

pezforuance as tabulated below:

L. Awplifier Specifications

Goin 5G db
Bandwidth - 50-90 mes
Neoise Figure | 9 db
Transistors ’ 4 - 2N700
Input Impedance . 50 ohms, noise watched
Cutput Iwmpedance 50 ohms VSWR £ 2
Pouwer Regquirements 16 ma @ 132V
Appzesimate Size %" 2 3" x 2°
Quantity Regquested 5 each
‘ Present System Specifications System Specificatioms with Preamp,
Band Pass 50-90 mes X
Video Bandwidth 2 mes
Bouivalent Bandwidth 14 mes
Bquivalent Neise Figure 45.5 db Noise Pigurze 9 db
Targential Semsitivity «50 dbm Tangential Sensitivity 83,5 dbm
T p////” Ewsir 7 " G Mininum Gain 33.5 ab
Py =y ¢ //f/&/}v -
\ -0 S S L
A L, ~2-
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2. Amplifier Specificatiomns

Galm

Bamdwideh

Noise PRigure.
Transistors

Input Impedance
Cutput Impedance
Power Reguirements
Approxnimate Size

Quantity Reguested

Present System Specifications

Band Pass

Video Bandwidth 2 mcs
Bguivalent Bandwidth 15 mes
Bguivalent Noise Figure 45.2 db
Tangential Semsitivity 50 dba

3. Amplifier Specificaﬁﬁons

Gain

Bandwidth

Noise Pigure
Transistors

Input Impedance
Output Impedance
Power Reguizements
Approximate Size

Quantity Requested

40 db

100-150 mecs

9 db

3 .- 2N700

50 ohms, moise matched
50 ohms VSWR < 2

16 ma @ 12V

13" % 3™ g 2"

5 each

System Specifications with Preamp.

106-150 mcs

Noise Figure o db
Tangential Sensitivity -86.4 dbm
Minimum Gain 36.4 db

20 db

50-250 mcs

9 db

3 ~ 2NT00

50 ohms, noise matched
50 ohms VSWR £ 2

24 ma @ 12V

13" % 3" g 27

10 eacm

G
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Present System Specifications System Specifications with Peeamp,
Band Pass 50-250 acs
Video Bandwidth 200 ke ' 0
Bguivalent Bamdwidth 9 mes
Bguivalernt Neise Figure 14 db Noise Figure 9 db
Tongential Semsitivity <77.5 dbm Tangential Semsitivity -88.5 dbm

' (300 wv @ 50 ohms)

A Minimun Galm 31 db
4, Amplifier Specifications
Gain 18 db
Bandwidth 250-500 wmcs
Neise Figure 12 db_
Transistors 8 -~ 2N700
Input Impedance 50 ohms, noise matched
Output Impedance 50 ohms VSWR < 2
Pever Reguirements 32 ma @ 12V
Appronimate Size 137 x 39 ¢ 27
Quantity Requgs@ed 10 eacﬁ
Present System Specifications Systerm Specifications with Preamp.
Band Pass _ 250m500 wes | -
Video Bandwidth 200 ke
Bquivalent Bandwidch 10 mcs
Equivalent Noise Figure 39.5 db Noise Pigure 12 db
Tangential Semsitivity -57.5 dbm Tangential Sensitivity -85 dim
{300 uv @ 50 ohms) '
Minimum Gain 27.5 db

wrlln
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So

Bantwidth

Noisz Piguze
Tropsistors

Input Izpedanee
Cutput Inp2dance
Power Reguivements
Appronimats Size

Quontlty Regeuzsted

Present System Specificatioms

Band Pass

Video Banduwidin

Bouivalent Bandwidth

o

Bguivaient Noise F

=)

Tangential Sems

igure

tivity

35 db

600-700 mes

16 db

28 - ZNT0D

50 okas, neise matehed
50 ohms VSWRL 2,5

72 ws @ 12V

1" 3% x 47

J each

Systen Specificaticas with Proamp.

SR TR oI omer

600-700 ncs

2 mes

20 mes
44 db |

50 dbm

Noise Piguze 16 @b
Tangentlol Seasitivity 78 dbn

Minimes Cain 28 db

oG
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SECTION iX

TRCHNICAL PROGPOSAL

FOR_THB STUDY AND DEYVSLOPMENT OF

500 LS TO 1000 MCS TRANSISTOR AMPLEFIER

The genczal requisecents for the amplifiers to be strdied ond developed noe

as felicus

Bandwidth 500 wnes - 1000 mes

Gain 20 db o 2 db

Noise Pigure As Jow as the transisteor state of (ke
art will permit,

Teagerature Stebility BEgual to vocuun Cube amplifiers im the

saue frequency raange,

he objectives of {he program will be accomplished 2In three SRO8Es

The filest pkase will b2 a rescazch stuwdy and evalitvation pregran to last
for & peried of gggg_gcnsmsu This will comsist¢ of am zeccvrate evaiualion of
all aveiladle high fregucrey transistors and a compasisca wlth otker poesontiy
popular seiid stnte devices., Ia additicm, mew techmicues for aigh freguouncy
tramsister awplificaticn will be examined.

From the informntior cbtaimed in Phase I, a desigm cziter

ase 1i, This period will Zast for ¢hzee wonths.

cstablished in Pha zx kg

Phese LI willil consist of 2 thres month constzuction and evalunticn pericd,
Jue final models of the 500 mcs ¢o 1000 mcs amplifiers will be deliveced

3

ten wonths from the ceceipt of contract.

~

Teonsisters hove given rise to a number of other seliild stote davieces sveh
es tumpel diedes, parcwetric amplifiers, maser ampiificcs, ete,, 2s well as
selid state cizcuits, In additien, wnzch reseacch is beln 2 devoted to o wmose

thorough cxemipation of furdemental physical phenomenz srch as magaetestirictive,

thermoelectric, photoelzctzic and Hali affects,
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Most of the more zecent publicity has beem overwhelming givem to the tummel
diode, It has great potentialities as a low noise, low power, bigh frequency
amplifier.

These effects have somewhat cemoved the imberest for high frequemcy, low
noise ampiification im the forerumner of the solid state devices; the tramsistor.
The practical frequency Limit of the Esalki oz tummel diede is im the mcighborheed
of 100 Imc, The upper frequency limit for the transistor, particularly the field
effect types, 18 obout 50 kme,

Transistor manufacturers have continuvally improved fabrication technology
to obtain greater freguenmcy limits and low noise figures, The tramsistor manee
facturer®s effozts have resulited in higher qualdiy transistors, which, when used
in conventional cirzcuitry permits higher freguemey amplification, However, a void
exists in applying presemily available t¢ransistors im unconventional cirecuiiry to
effectively improve high fregquency operxation. These techniques, when used with

future improved figure-of-merit transistors, will preduce even batter performance.

25X1

25X1

has been successful in obtaining broadband amplification from

the kes region to beyond 700 mcs, It is interesting ¢o note that the uwpper
frequency limits aze beyond f~ (the frequency at which useful gain is reduced to
zeza), Presumably the amplification resulis from a combination of feedback,

tunneling, avaianch and other uneﬁpﬂained effects,

koow-how for transistorized broadband amplification in the 25X1

UHF region lends itself well to the utilization of presently available transistess

foz low noise, high frequeney ampiification,

_ . aFe
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