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I. Introduction

The components of the RF system as defin.d by the block
dilagram RC-268 comprise the feed horn, ftummel dicde amplifier,
mlxer-IH preamplifier, and'the required power supply. In the
present discussion the wavegulde rotating joint will also be
considered as part of the RPF system, leaving the horn system
free of components which are limited 4in operation to a
particular frequency band. All of the components of the RF
system are located in the box of the focus of each antenna,
Wwith the exception of the power supply which is in the ground
box. The components for any one antenna and their inter-
connections are shown in the block diagram in Fig. 1.

The classification of a number of the wavegulde components
as parts of the RF system, or the switched receiver system is
necessarily an arbitrary one. Most of the passive waveguilde
components such as bends, twlsts and couplers have been
classified under the swiftched receiver sSystem, and are %isted

in Section A of the component list of @Glint No. 200, That list,

together with part A of the coriponent list of this glint and
part A of the component list of the glint describing the Local
Oscillator system includes all components of the recelving
system which are mounted in the front end box of each antenna.
The three lists do not overlap, and each component 1s listed
cnee only.

The basic purpose of the RF system is to zonvert the jin-
coeming RE signal to the intermediste frequency, and to provide
sufficlent ampliflication to enable the IF signal to be trans-
mitted to the main receiving system in the laboratory without

logs of signal-to-noise. The system must also accept both side-

bands, and provide a low and stable noise figure. The choice
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between a crystal mixer followed by a low-noise broadband IF
preamplifiier, or a tunnel diocde RF amplifier followed wy a
tunnel diode mixer and IP preamplifier has been discug8sed in
some det&ll in Glint No. 193. The tunnel diode RE amplifier
and vunnel diode mixer combilnation is preferable because both
the nolse figure and the frequency response are less dependent
upon the local oscillator power level, although these components
are somewhat more expensive than a crystal mixer. A tunnel
diode amplifier is preferable to a traveling wave tube because
of’ 1ts much greater phase stabilility, lower power requirements,
and more convenlent physical size. The following are the main
characteristics of the tunnel diode amplifier and mixer-pre-
amplifier which have been chosenr: for the RF system,

Tunnel diode amplifier:

Aertech No., T7525
Frequency Response 10. 69 4+ 0.15 GHz
Nolise Figure 5db
Gain 17db
DC PO'%'JEI‘ "15V C)
Tunnel diode mixer and IF preamplifier

Aertech No. Q7122 |

Frequency Response G8-12 GHz

Nolse Figure ©.5 db (10.69 + 0.15 GHz)
Gain, RF to IF 18 db

DC Power -15v, 9 ma

LO Power «~5dbm.

The transmission system between the horn and the input
of The tunnel dicde amplifier consists of a number of wavegulde
components such as the rotating joint, a length of flexible
wavegulde, a length of rigid waveguide, one arm of a cross guide
coupler, a waveguide twist, a mechanical wavegulde swiltch, and &
4~inch length of stainless steel wavegulide., The rotatling Joint
has an insertion loss of 0.1 dbh, and the remaining components
comprise a length of a little less than 3 feet of waveguide path.
The attenuation of an equivalent length of brass wavegulde would
be about 0.2 db. If we assume & total loss of 0.5 db betwesn

the horn and the tunnel diode amplifier, the equivalent rocciver
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nolse temperature referred to the horn is TWTJOKﬁ using the
Iigures given above for the characterlistics of the amplifier
and mixer.,

The wavegulde rotating Jjoint is of the inline type and
18 one which was developed by MDL Inc. to speciflcations
supplied by the radioc astronomy group at Caltech. Its nominal
frequency range is 10.0 to 10,3 GHz, and the performance is
cptimized at 10.69 GHz. The specifications of the joint are
as follows: |

MDI, No. 20-1603
Frequency Range 10.0-10.8 GHz

VeoWR 1.15

Wow 1,04 }" 10.0-10.8 GHz
Ingertion logss 0,15 db

VSWR 1.05 |

Wow 1.03 10.69 GHz
ingsertvion logs G.10 db

The power supply for the RF amplifier and the IF
preamplifier (-~15v) shcould have the best possible stability.
The supply chosen {(Hewlett Packard No. 6101A) is one of a
series in which the performance in terms of line regulation
and vemperature s8tabllity 1is about one order of magnitude better
than most other low voltage power supplies.

IT. Component List®
A, The following compoiients are mounted at the focus of

each antenna

Feed Forn (1) to be designed

Rotating Joint - (1) MDL 20-1603 $550
- Flexible Wavezuide

Tunnel Diode Amplifier {1) Aertech T7525 52050

(with waveguide input)
Mixer and IF Preamplifier (1) Aertech Q7122  $1025

3. The followlng components are in the ground box at each

antenna
Power Supply (1) Hewlett Packard 61014 $265

Line Regulator (1) Stabiline 8S42¢ OKVA on hand from
government surplus
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IIT. The Fronc«hmd Box

e S D = e o TR DR ST e

The equipment enclosure to be located on the feed
support just behind the focus of each antenna has been
degcribed in detall in Glint ¥Mo. 183. All components of
the RF system, the Switched Receilver system, and the Iccal
Caclilator system which are located in the front end box
will be mounted on a 19" x 194" rack panel. Since writing
Glint 183 a small change has been made in one of the
dimensicnsa; The distance of The plane of the front surface
of the rack mounting angle from the center of the input wave-
gulde will be 3" and not 4" as shown in the filgure in Glint
183.

The walls of The front end box will be thermally
Insulé&ted, and it is not yet clear whether any heating or
cooling elements will be necessary for further temperature
control, Untll tests heve been made to determine the range of
temperature variations it will be assumed that the insule tio
will suffice for temperature control.

IV, Csbhles

The following cables are requlred between the front end
box andg vhe ground box:
DU power %o Tunnel diode anmplifier and IF
preamplifier {. conductors

(K.B. two of the conducicrs are reguired for
remote voltage sensing. )

IF cagble coaxial

(N.B. two cocaxia 1 rotating joints, Sage No. 344 -
may be required in this 1ipg,}

From the ground Hox to the laboratory

18 cable, , coaxial,

V. Power HRequirements

AR s

For the RF system tThe only 115 ac power required is for
the - 15v power supply in the ground box. This wlll be supplied
from a voivage regulator iocated in each ground bpox. The
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oltage regulator will be a Stabiline S42¢ and will supply
all other power regulirements for electronics at the antenya.

Vi, dJdobs tTo bHe Done

EE L W WA, Wall = R N eSS E

An opvirum design i3 requlred for a f-2d horn for
] jith pareboloids of focal ratio of 0.5, This should

3 1' 4o 3 N " “ - ‘ - o = p! s aphe, gl i gmay | g
enable the eéntemmas To be uvsed 2t the highest posglble

W Wi ) TR PPy T g e : 2 3" I 5. & L
efflciency while yet retalning low spillliover sc that the
3 >

fective antemma temperature is no higher than necesgary.
wered that although an antenna temperature
of *100 °K or more is of little d2triment with the receliving
¢ ed here, 1v may be possibple ©o obtalin lowsr noise
anplifisrs o lmprove the sensitivity at some future date,
Measurements should b2 made of the temperaturse
variations which occur withlin the front end box when gll
compenents are mounted and opersating.
Ag of this wime all ﬁompenentﬁ have neen cobtained or

"l«&r

3

ordered tTo comp
For thiree others ﬁlJ tTha line vﬁlﬁﬂge regulators are

~ragentl T 2T and three each of 13 i # 2 SOVYATIT R
pragently in hand, and three each of all other componants

]

listed in sectlion IY abevs are yet to be purchased,
OCne front encg box 18 now under constructlon. The second

- ﬂ. L -

anie ghould be made during the summer of 18567, &nd the
cn whnlch
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remaining three can ve construcied ag the an

they will be mounted are zomwletead.
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