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1 AVAILABLE EQUIPMENT LIST

ITEM | MODEL DESCRIPTION
1 [1580 Pattern Recorder
2 (1780 Programmable Receiver
3 1795 Programmable Receiver
4 |2180/2186 0,1-18 Ghz Signal source + synthesizer
5 |2180/2186 0,1-40 Ghz Signal source + synthesizer
6 (4131 Single axis Controller
7 14139 4 Axes Controller
8 14180 6 Axes SCR Controller
" 9 |1885 3 Axes Synchro Display
" 10 |1886 3 Axes expansion for 1885
" 11 2012 Positioner Programmer
" 12 2013 Synchro Selector
" 13 5023 High Precision Positioner Az/El
" 14 |53050 Posizionatore Az/El
" 15 |56161A Posizionatore Azimuth (o Roll)




2 AZPOSITIONER/ POLARIZATION POSITIONER MODEL 56160

Specifications
| Parameter | Units [56160D [

Maximum Load 1,000

H 4 448
Maximum Bending Moment ft-1b= 1,000

Nm 1,356
Maximum IL.oad Inertia Polar slug-fi2 20.00

Eg-m2 2712
Dirive Motor hp 1/15

KW 0.05
Maximum Full Load Operating Speed rpm 13
Delivered Torque ft-1bs 100

Nm 136
Withstand Torgue fi-1bs 200

Nm 21N
Position Readout Accuracy deg 0.05
Maximum Total Drive Gear Backlash deg 0.2
Limit Switches Yes
Limit-to-Limit Rotation deg 400
Turntable Diameter in 8

mm 2032
Center Hole Diameter in 37

mm 04.0
Overall Dimension in 13x20=x10

mm 353x523x256
Net Weight Ibs 110

kg 50




3 POSITIONER AZ / EL MODEL 53050




Characteristic Model Numbers

A X ot & o 4
oment (11-1D!

Total Vertical Load (Ibs)

Tachometer Provided

Withstand Torque (ft-Ibs) Elevation

Azimuth a0

Elevation (deg) 0.05
Azimuth (deg) 0.05

Position Accuracy

Total Elevation Limit-to-Limit Travel (degrees) +03, —48

Center Access Hole Diameter (inches) 113

Tl Height a 0° leion with Bas Reved (inc 126
Recommended Positioner Control
Shipping Weight (Ibs)

ﬂon ( ) —13 Coaxial Rotary Joint (Az Axis Only)

" RF ::‘I‘

Option () =15 Wiring for Model Tower NA

) —18 50H; Operation YES

Option (

] ( ) U & nie

Option (  )-21 Encoder Option for Elevation Axis NA

005

005

3-%

21-%

NA

4181A-1




4 POSITIONER AZ / EL MODEL 5023

Series 5020 High Accuracy Positioners

Model 5023A Azimuth-over-Elevation Positioner

Model 50260A Polarization Positioner

SCR Wiring

The Series 5020 Positioners are provided with SCR winng
and lachomelers, making them compatiie with all cumrent
Scientific-Allanta positioner controllers, The Series 5020
Positioners are ldeal for automatic systems applications
where exacl spead regulation is requirad.

Simplified Cable Routing

Al internal RF and control cables are pre-routed through
the suppart structurs of the positionar Modular plugs pro-
vide quick connectidisconnect when “daisy chaining” the
vanous axis configurations. The modular plugs also simplify
maintenance and sarvice of the pasitioner, Every sleclrical
component of the Serss 5020 is terminated %o a connscior
which plugs into the basic posiiloner hameass assembly. A
bamar Sirips and soldered connections have baen elimina-
ted, rasulting in a safe, rsfisbls, ssrviceabls positionse

RF Signal Path

A RF signal path s provided in the Sariss 5020 Positioners
which covers a DC<4 GHz. DC-18 GHz & availabla as an
option. Continuous rotation of the azimuth, polasization, and
ol axes can be proviled by adding the optional slip ring!
rotary joint.

Limit Switch Adjustment

The Seriss 5020 Positioners utifize a common fimil switch
assambly in esch axis. The key featuras are adjustability,

. avd accuracy. The limits are screwdriver acjust-
gble over the +200° range in azimuth, rall, and polariza-
ton, and over the +90° rangs in elevation. Bacause the
limit switch assambly is direclly connected to the same
turmiable gear which provides the position sensing, accur-
acy and repeatabllity is maintained up to 0.25° No kmils
ar= available with the Model 50261A Polarization Positioner,

Elevation Axis Lock Option

The Modsl 5023A Azimuth-over-Elevation Posilioner can be
equipped with a manually-engaged axs lock to fx the
elevation axis in & spacific orientation, The manual lock
eliminates backiash and provides added stability in the
elevation axis,

Safety

Safety is designed inte all models of the Series 5020,
Safety ewiiches on the positioner give maienance person-
nel control of positioner movement while adjusiments are
being made.

Each positioner (excepl the 5028A) is provided with a
disable switch to prevent inadvertant motion during servic-
ing or criticel adjusiments.

In addition to the disable swiich, ths slevation axis is pro-
vided with a safety interlock which will stop motion of the
positicner in the event of foreign objects accidamtally being
capturad In the sactor gear or upper azimuthlelevation drive
Irain area. This prevents all pasitioner motion until the
ohsinwtion is mmovad and the esnsing swivh s resol. The
sector gear Is coverad with & fexible cover 10 awid acci-
dental contact with open gearing.

Compatibility

The Sefles 5020 Positioners are compatible with all the cur-
renl Senes ¢100 Positioner Controliers as well as Seres
1500 Recorders and Series 1800 and 1880 Digial Position
Indicators




Series 5020 High Accuracy Positioners

Series 5020 Individual Axi?@ecificatlons

5021A 5 50260A 50261A S5028A 5028A/5023A 5028A/50
Characteristics Az Az/El Pol Pol Roll Roll/Az/El Roll/A;

1. Total Bending Momsni 600 600 600 600 400 400 400
(ft-lbs

3. Deliverad Torque 100 100/500 100 30 25 25 25

|§

5. Drive Train Gear Backiash 0.10 010.10 010 20 0.10 NA NA

7. Synchro Accuracy 0.08 0.03 0.03 10
reas,

9, Tumntable Drametsr 12 12 12 12 12 12 12

11, Tachometer Provided yes yBs yes yes yes yes yes
(yas/no)

13. Total Height
ne

.m & R,
J&?mmﬁ R Typical RF Path Specifications
Standard RF Path (DC - 4 GHz)

Insertion Loss
5020 Positioning Specifications t Niodels S02TA S053h g 50300 —— D6 =2 a7 a5

Maximumn Global Pasition 0.05° 2-4GH; 128
Error (1s3) NModal 50284 DC - 2GHz 1.008
2-4GHz 18dB

Orthogonality Errce +0.05° Precision RF Path (DC - 18 GHz)tt
Model |  5021A Az 5023A 50284

g

Wobble +0.01° 50260A Pol Az/El

tloaded &t 400 maximum vad and 40% masimum
bending moment,

11See Option {—25) for specified expanded precision RF path
pedormance to 18 GHz.




5 POSITIONE CONTROLLER 4131

Model 4131 Single Axis Positioner Controller

Key Features

* Provides Single Axis Position Controd

* High Resolution Fostion Dispiay

o Qperatea with 119 And 1181 Synchios

* Programmable via IEEE<88 or RS-232C Imerface

o Accelarstion/Deceleration Profies Programmable Via
Front Paned

* Programmable Record Increment Output
Description

The Modei 4131 Poatlionar Controler provices engle axie
position conrol end display in anguine O linear units. An ac-
cegsory hend-hald Locad Control Unit « Modsl 4132 s avaliable
when T s necassary 10 contedl the positioner ‘ocally. The

*Model 4131 is a microprocessorbased unit which controls a
single &xs fractional hocsepower posilioner. The Positiones
Controller processes single speed (171) and dusl speed (381
and 1) analog synchio data from most POSItION TMANSCUONS
sy by wdenna tesl positioners and tracking systema

Position Measurement and Display

The Model 4151 leatures & bultdn six Gigitplus sign clsplay
The resclution of the display varies socording o ™e type of
gynotvo transmitier Input, A single speed Synchiro transmifter
produces a display resolusion of 01 degrees for roary axes
and 007 units for linsar axes Dual speed synchio ransmibiorns
produce s display resolution of Q001 degress for rolwry axes
and 00001 for Inear axes Position offset can be emared from
the front panel, Positon cats & ypdatad evevy X

millisaconds

in the manual mode. POsition iwrol is accomplished wikth the
frort panel pushbuticns and rolary contiol, Acceleration and
decoieration profies can De endered a5 & pant of the Controier

sot D procedrs and may be changed a8 tee! requirements
viry. Stant and siop postions for recond Increment ganaration
are progremmable from the front penel or he cotionsl
IEEE488 or RS-222C nteripces. Record increment output s
svallabie al the rear panel as a TTL comoatitie pulse or via
the optional IEEE-488 bus Interface.

The Modet 4131 provides a separate BCO position deta output
for intetfacing with the ScientifioAllanta Series 1580 Antenna
Pattern Racorder Data miy be read & any time via the BCD,
or the cptional IEEE<488 and RS-232C interfaces. Once
entevad upon instaliagion, the instrument setup stale (s sored
in non-voletiio memery and configures faelf 1o this stale when
power s applied.

Communications Interface

The Poshiioner Controller may be ordened with an optionsd
Communications Interface which provides programmalbie ooo-
wol of sl functions via IEEE488 and RS-232C interfaces or
can be easlly upgraded in the Seld af a later date,

Summary of Functions

The Sedes 4131 Pogitioner Controller allows you 10
Select the asplay and oulpul 1aNge

Adust the offest engle for display and output
Contol the position speed and divection of mation
Ensble $he racord incromaent ouiput function

Set high or 'ow speed

8 Observe it Indications,

O N

Optional commands include:

1. Return 1o local capabilty when & digital controller is used
on the [EEE468 or RS-232C nterfaces

2 Locn refesse function when the Model 4132 Local Control
Unlt is used .




Series 4130 Positioner Controllers

Specifications

Model 4131
Peeition Accuracy
Singls Spesd (1:1)
+05 degres
Dusal Speed (1:1 and 38:1)
2001 degree
Pesition Rasolution
sago Speed (£:1)

degres
Dual Spead (1:1 and 381)
Q001 dsgres
Front Pansl Digplays
Position
8 character LED ssven segment, 43 inches high for
pesition display.
Limits
Two LED's, one each for forwsrd end reverss
Rangs Salection
Linear

Single Spead (1:1)
—1799 o +3800 or 0000 to 3599

Dual Spead (1:1 and 36:1)
~172999 to +180000 or 000000 to 353690

Fokary
Single Speed (1:1)
-1799 to +1800 degress or 0000 to 3599 dagrese
Dual Spesd (11 and 36:1)
—179999 to +180.000 or 000000 to 350289 dagraes.
Pesiion Input {syncheo only)
Single Axis input of singla spead (1:1) o dugl speed
{11 and 36:1) directly from size 15 o siza 23 gynchos.
Synchro Rotor Exchation
120 VAC 50060 Hz
(capable of driving one dual speed synchro packege)
Sarial intertace (Optional)
AS232C compalitle, Baud rajes from 3008600
Configurabia for 7 of B gala bits, 1 or 2 stop bits,
and even, odd or NO parity bits

IEEE-488 Intarfacs (Optional)
ANSI/IEEE-488 Standard (438-1978) IEEE Standara
Dighal intarfecs for programmable Instrumsentabon
Poation Output
Parallst BCD, 6 digits, sign bit, updste and Inhisit contro
Fnes. Compatible with SA Series 1580 Pattern Recorders
Posticn Update Ralo
Front Panel—10 msec
BCO Output—10 msac
Aocord Increment Output
Hardware Output—raar panel BNC cannector TTL
compativle, poaltive true, 24 microeacond pulse  width

IEEE-483 Cutput—bit #1 In seelai poll byis when SRO
Is enabled

Record Incremant Rangs
Frogrammable from Q010 to 5990 degreas

Record incremant Rake
5 kHz maximum

Motor Drver
Pulsa Width
Modulated 20 kHz switching rase

Motor Armature Supply
120 VOO 78A madmum

Maotor Direction

Bidractional

Dynamic Braking

Bultin activated by siop command of when
2 limi Is sansad

Armature Current Limiting
Intornal DIP switch programmable—07876 A
in 0125 A steps.

Motor Fisld Supply
S VDG 1 A maximum
Tachomster Input
+ or =12 VDO & tull motor apasd (1725 RPM)

programmable via optional digital interfaces
Local control unit interiock
Speed Control Rangs
High spaed seiting 0-1004%;
Low spead setting 0-10% (wihout Tach fsedback);
Low speed sstting 04199 (with Tach feedback)
Speed Regulation
with Tach faedback
0.29% of set spasd
without Tach feadback
3% of set spead
AccelerationDecsleration Profilas
10 sattings—programmabla from front pansl
Position Limit Indicatoes
Fromt Panel—LEDs for both Forwarg and Reversa Limis
Dimenzlons \
525 x TW x 21D
34 cm x 435 cm x 538 cm
fits standard 18 Inch rack

53 e {approx)

Power Requiremens
102138 VAC 4763 Hz 104 maximum, single phase
204278 VAT 47463 Hz 5 A maamum. single phase

Operating Tomperature
0% 4860° C

Siorage Temperalune
-20 1o +75 Degrees C




6 PRECISION POSITIONER CONTROLLER 4180

Series 4180 Positioner Control Units

Precision Positioner Control
Series 4180

Description

The Sares 4180 Posdlonsr Controdlers are SCR, spood
ragulated dovices used 10 operaty Sclentfic-Atlama
aniennz positionass Provisions lor sansirg limit awitch
status and lachomaier leedback mase thase controtlors
compatible with maost poaltioner modeta Tachomster
feadnack provides a tngh degrme of spead regulation fos
applicalions where consian! soeed (3 reguined such as in
autormate antonna measureman systsms. For positions
ases withaut tachometer Inodbaty, load campsnsatan pre
vides goog speed raguisbon Tho S4res 2150 aliows po
gramming of individual axas for either type of spoed
reguintion

For applications myalying Migh loads, the Senes 4180
ulilizes acceleration/decaleration Umiting This feature
conbols the rate al which the positionar acceleratss to a
commandad speed or decelnmtes when commandead 10
stop, theraby recgucing induced inertal loads applied o
the positionar strecture and to the load itaoH

Twe Series 4180 Controllars are gvailable. The Model
41811 can control up O gix aege having motors of up 0
3 norsepower. The Moaal 4181-2 controts up Lo §lx axes
throo axes can have motors up 10 % horeapowear and thres
axes up 10 five horsepower,

The Series 4 180 offers ramale control of positioning
systems over & single contred cable at distances up to
1000 meters (3. 280 feel. An optional local contral unit
prowdes control at the positioner site

A speed control rangs of greatar than 106 15 provided
Spoed regulalion is better than 1% of lulf speed over the
entire range {utilzing fashometer feedback)

The temote contral unit may ba rack mounted or installea
In 80 optonal Model 2256-5 Cabinat An gutdoor
enclosura is aveilabie lor the SCR power amplifiar and
associated units Singis phase, 220V ac input power lor
the control system is required at the positionar

A standard featurs of e precison, speedbequlated control
units I3 the proasion or programmed operation via IEEE
488 Bus when used with & Mods! 20124 Positioner Pro-
grammer. The programmer provides compless positionay
contzol o that a progrivnmed scan over the sphere of
radaton or a selected secior can be genotabed

PN 220738 Locar Conttred Ut may be wsad with eahar of
the Sanes 4180 =pead ragulated coniobs Tha hend-held
outeogr contral unlt utiizes the basio contal, lima, and
Supply Sircuts of the main und 10 allow the operater 10 con
1ol the mabion ¢l up 10 Six dxe3 Irom e positionse sae




Series 4180 Positioner Control Units

Specifications
41811

] 4181-2

Ma.xlmumMotorSizo 3@%hp3@%hp

105V dc
3 amps

Field Supply

Seleciable
1,4, 0or8 amps

Current Limiting Selectable

1,4,8 or35 amps

Speed Regulation

With Tachometer Feedtack: 1%

With Load Compensation: 10%
Tachometar Input

15V dc al lull motor spaad
Speed Control Range

Hign Speed: 0 - 100%

Low Speed: 0 - 19 (appeoximaie)
Auxiliary Brake Control

Availzble on 4 axes
Acceleration/Decsaleration Limiting

Maximum Cable Distance, Remote Control Unit to Mainframe
1000 meters (3280 feay)
Automatic Operation
Programmabée via |IEEE-488 /O when usad with Maodel
2012 Positioner Programmer
Dimenslons (excluding conneciors)
Mainframe:
Height = 26,87 cm {10.5 in}
Width — 48.26 cm {19.0 in.)
Depth — 50.80 cm (20.0 in)
Remota Contral Unit
Heaight = 13.34 cm (5,26 in)
Width — 48.26 cm (19, in))
Depth — §3.34 cm {21 in)
Lecal Controf Unit:
Heght — 7.62 em (3 in)
Width — 8.82 cm (3.5 in)
Dapth — 21.5% cm (8.5 In.)
Weight
Mainframe:
Met 38.5 ks (80 1bs)
Ship: 45.6 kgs (100 lbs)
Remote Control Unit
Net 10 kgs (22,5 [bs}
Shige 13 kgs {28.5 Ibs)
Locai Controf Unit.
Net | kgs (22 lbs)
Shigc 1.7 %95 (3.7 |bs)

Ordering Information

Model 4181-1 Positioner Controller, 6 Axis,
3% hp maximum
Includes: 1 each — Mainframe
1 each — Ramota Control Unit
1 each — P/N 82081 Powar Cabils, 7.5 teat
(remote control unill
1 each — P/N 220729 Powar Cable, 7.5 foet

[mainfzame)

1 each — P/N 220726 Tachemelor cabie
15 lest

1 each — P/N 102320 Maotor Cable, 3 Axis,
15 feel

Model 4181-2 Positioner Controller, 6 axis,
3 @ % hp maximum and 3 @ 5 hp maximum

Includes: 1 each — Mainframe
1 each — Aamaote Gontrol Unit
1 each — P/N 82081 Power Cable, 7.5 ieet
{remote control unit
1 each — P/N 220727 Tach/Limit Cabls, 15 faat
1 each— P/N 220728 Brake/Limit Cable, 15 feat
1 sach — P/N 48290 Maotor Cable, 1 axis, 5 hp,
15 fest
1 each — Molor Cable 254858
1 each — Molor Cable 254859
Accessorles
P/N 220738 Locsl Control Unit (inchudes 15 lcotinlerconnect
cable P/N 220736

P/N 220208 Rack Mount Kit, RCU

P/N 220206 Rack Mount Kit, Mainlrams
Model 2258-5 Cabinet (RCU)

Model 225810 Cabinet |Mainframe)

P/N 220208 Quidoor Enclosure (Mainframs}

Cables

PN 220643 Mainframe 1o Ramote Control Unit
PN 220728 Brake/Sec Limil Cable. 15 feat
P/N 102320 Motor Cabla, 3 axis, 3 hp, 15 f=et

Please contact your local Sclentific-Atlanta Sales Olice
for current price and dalivery intormation

(



/7 POSITIONE CONTROLLER 4139

Model 4133
Local Control Unit

Model 4139
RCU

Model 4139 Positioner Controller

Features

« Provides Integrated position control and display

* Closed loop control of up to eight axes of positioner motion

e Processes and displays either single or dual speed analog
synchro data

s Operates under manual or automatic control

« Controls two Power Amplifier Units with a single Remote
Control Unit

* Fully integrated programmer with two speed scan and
record Increments

* RS-232C/449 serial link efiminates expensive range cabling

« |EEE/RS-232C programming interface option

« CRT display for system status, position indication and
front panel programming

+ Acceleration/decaleration control

* Poslilion data ofiset

* Hiflo speed control

The Model 4139 Positioner Controller integrates the posiﬁoner(
control, indication, and programming functions into a single
unit for various positioner applications. The controller can be
used for short Indoor ranges as well as outdoor farfield
ranges where remote operation is required. The basic Model
4138 Positioner Controller consists of a RCU (Remote Control
Unit) and a PAU (Power Ampiifier Unit). The two units are in-
terfaced via a single serial interface cabie,

Modes of Operation

The Model 4139 Positioner Controller can be operated in any
one of the following modes by front panal pushbutton or pro-
grammable operation;

Manual - Positioner Axis, Speed, and Direction are selectad
and controlled from the front panel in this mode,
Position — Positioner Axis, Speed, Direction, and required
position are selacted and entered for operation of this mode.

Scan — Parameters are sntered for performing a single or
multi-scan operation.




Model 4139 RCU/PAU
Specifications-continued

Scan Mode:
Functions
Programmable axis scan: Single, Bidrectional, Continuous,
or Retrace Raster scan using 1 or 2 step axes.
Scan Axis
Programmabie:
Any one of up to eight
Any two of eight (~44 opf)
Scan Limits
Programmable:
0.000 to 359.999
~180.000 to 179.999
0.0000 to 359999
-18.0000 yo 179998
Record Incrament
Programmable:
01 to 899 angular units
Scan Speed
Programmable
1-99% in 1% steps
1-1%6 In 1% steps
Scan Direction
Programmable:
Forward or reverse
Step Axes
Programmable
Any two of up to eight
Step Increment
Programmable:
01 to 999 angular units
Step Direction
Programmable:
Forward or reverse
Step Limits
Programmable:
0,000 to 359999
-180.000 to 179599
0.0000 o 355599
~18.0000 to 179999
Step Speed
Programmable
1-99% in 1% steps
1-1% in 1% steps

Diagnostics Mode:
Functions
IEEE-488 Bus History
Display error buffer
Clear error buffer
Firmware 1D display
Reset All
Pristine Reset

Speclal Functions Mode:
Functions
Speed margin (IEEE/RS232 Operation Only)
Ring Delay
1885 Source
Display 8 Axis
Multi-Axis
PAU 1 or 2 Baud Rate
Exp. BCD Mode

Position Accuracy
Single Speed (1:1)
05 degree
Dual Speed (1:1 and 36:1)
001 degree
Position Resolution
Single Speed (1:1)
01 degree
Dual Speed (1:1 and 36:1)
0.001 degree
Front Panel Displays
Position
1 up to 8 axis CAT display; user selectable Limits For-
ward and Reverse LED indicators for the selected axis
Position Range Salection
Linear —
Single Speed (1:1)
-178.9 to +180.0 or
000.0 to 359.9 (
Dual Speed (1:1 and 36:1)
—179.999 to + 180.000 or
000,000 to 359.699
Position Range Selection
Rotary -
Single Speed (1:1)
~-1799to +180.0 or
000.0 to 359.9
Dual Speed (1:1 and 36:1)
~179.999 to + 180.000 or
000.000 tc 359,999
Synchro Input (Power Amplifier Unit)
Up to eight axss, single speed (1:1) or dual speed (1:1
and 36:1), directly from size 15 or size 23 synchros.
BCD Input (Remote Control Unit)
BCD Paralie!
S-A Model 1885 format
Only one axis of simultaneous axls operation may be read
from the 1885
Axis Select Output (RCU)
S-A Model 1885 format
Synchro Rotor Excitation :
120 VAC 5060 Hz (capable of driving eight dual speed (
synchro packages-4 amp continuous)
Serial Control Interfaca (Optional)
Modified EIA RS-232C
Baud rates from 300-9600
Configurable for 7 or 8 data bits, 1 or 2 stop bits, and
even, odd or no parity bits,
|EEE-488 Interface (Optional)
ANSYIEEE-488 Standard (488-1978)
|EEE Standard Digital Interface for programmable
instruction
Serial Data Interface (PAU 1o RCU)
RS-448, 300-9600 baud full duplex
Position Qutput
Digital
2 separate oulputs, programmabile axis. Bit parallel, byle
parallel BCD, 6 digits, sign bit, update and inhibit control
lines. Compatible with SA Series 1580 Pattern Recorders.
Analog
0 to +10 VDC corresponding to 0-350 degrees or
0 to +10 VOC comesponding 1o —180 to +180 degrees
{depending on configuration)




Specifications-continued

Position Update Rate
Front Panel-15 msec
BCD Outputs—10 msac
Analog Output-10 msec
Record Increment Qutput
Hardware Output—rear panel BNC connector, TTL
compatible, jumper selectable negative or positive true,
20-200 microsecond pulse width
IEEE-488 Qutput-bit #3 in serial poll byle when SRQ
is enabled
Record Increment Range
mmable:
0010 to 9990 degrees
Record Increment Rate
1 kHz maximum (soft)
5 kHz maximum (hard)
Record Increment Output Latency
15~20 millisec for 19.2k BAUD PAU to RCU
communications

A Direct Record Increment Link is available by way of
30 ft. max coax cable activated by a PAU jumper;
Rl fatency-100 u sec.
Motor Driver
Pulse Width Modulated
20 kHz switching rate
Moter Armature Supply
120 VDC. BA maximum
Motor Direction
Bidirectional
Dynamic Braking
Built-in

Activated by stop command or when a limit s sensed.

Armature Current Limiting

Internal DIP switch, programmable

0.7.875 A In 125 A steps
Motor Field Supply

105 VDC, 5A maximum continuous duty
Tachometer Input

Eight axes

+ or —12 VDC at full motor speed (1725 RPM)
Speed/Direction Control

Manual Mode:

Front panel retary control

Position/Scan Modes:

Programmable from front panel or by way of optional

digital interfaces.
Speed Control Range

High speed setting 1-89%

Low speed setling 1-10%

(without Tach feedback)

Low speed setting .1-1%

(with Tach feedback)

Speed Regulation
with Tach feedback
.2% of full scale speed
without Tach feedback
3% of full scale speed
Acceleration/Deceleration Profiles
10 settings
Programmable by way of fron! panel or digital interfaces.
Instrument Setup State
Last state ratained in non volatile memory as the next
power up state, Ten stored setup states available
for recall.
Dimensions
RACU
5.25"H x 17"W x 21"D
PAU
105"H x 177*"W x 21"D
Weight
RCU: 26 ibs, (approx.)
PAU: 88 Ibs. (approx.}
Power Requirements
85-125 VAC 47 -63 Hz
20A maximum, single phase
204 - 265 VAC, 47-63 Hz
10A maximum, single phase
Operating Temperature
0to +50°C
Storage Temperature
-20 10 +75°C

Model 4133 Local (Hand Held)
Control Unit

Function Control
Disabled
High Speed Enabled
Low Speed Enabled
Axis Select
Speed Control
Motor Control Functions
Stop, Forward, Reverse
Dimensions
49" x 32" x 24"
Power Requirements
Furnished by Mode! 4139
Operating Temperature
0t +50°C
Storage Temperature
-20 10 +75°C




8 DIGITAL POSITION INDICATOR 1844

The Model 1844 Digital Positioner Indicator provides an
easy-to-read display of shaft angle information from three
synchro transmitters. The Modal 1844 Pesition Indicator ac-
cepts single or dual speed synchro Inputs and outputs both
digital and analog position information to paitern recorders.
The Digital Position Indicator is compatible with all Scientific-
Atlanta antenna positioners.

The Saerles 1844 Digital Position Indicator features program-
mable angle offset. Absoluts angle can be displayed al any
time while the display is in the ofiset mode. Two display
ranges may be selected,

Displays of 0-360 and + 180 or 0-36 and + 18 are salec-
table. The operator can select the channel to be output to
the recorder with the Axis Select pushbutton.

Specifications
Accuracy
Single Speed, 1:1
+1.0°
Dual Speed, 1:1 & 361
+0.03°
Resolution
Single Speed, 1:1
+0.1°
Dual Spesd, 1:1 & 3611
+0.01°

Channel ldentification
LED in upper left hand cornar of display
Range Selection
Range Select
+180 0 - 3860
Singie Speed
Range 1- 179.9 to +180.0
Range 2 - 17.99 to +18.00

000.0 10 359.9
00.00 o 35.99

Dual Spsed
Ranga 1 - 179.92 {0 +180.00 000.00 to 359.99
Range 2 - 17.999 1o +18.000 00.000 to 35.999

Range 1 or 2 are internally selected.

Display Modes

Display Absolute Mode
The absolute angle will be dispiayed. The operator can
clear the offset angle of the selactad channel if
desired.

Position Offsset Mode
The offset angle of the selacted channel Is adjusted.
Inpuls

Size 23 Size 15 Size 15
Synchro Synchro Synchro
Transmitter  Transmitter  Transmitier
Stalor Voltage a0V rms 6Y rms AW rme
Frequancy 50/60 Hz 50/60 Hz 50160 Hz
Single Speed 11 11 11
Dual Speed 1.1 & 3611 1:1 & 36:1 1 & 361
Compatibliity

Compatibla with all Sciantific-Atlanta Serias
50000 Pesitioners
Rotor Voltages
Size 23 Synchros
115 Volis, supplied externally
Size 15 Synchros
115 Volts, supplied axternally
Size 15 Synchros
20 Volts, .76 amps, suppliad intemally
Outpuls
Analog
Synchro transmitters—stator voliages
Size 15 synchro transmitter—20V rotor voltages
Compatibility
For size 23 synchro transmitters and size 15 115V
compatible with Scientific-Atlania Series 1520
Antenna Pattern Recorders and Series 1580 Antenna
Pattem Recorders




Compatibility
1580 Pattern Recorder
Front Panel Display
One for each channel, five decade .5 inch LED display
525"H x 19"W x 20'D
13.4cmH x 48.3cmW x 50.8cmD
Power
115/230V ac. €0/50 Hz, 75 watls
Weight
30 Ibs
Opereting Temperature Range
0°C 10 40°C

Ordering Information

Model 1844-3 in Rack Mount Configuration
Three channel digital position indicator
1 each 3 channel display unit
1 each accessory kit

Accessory Kit includes:

Manual: operator and maintenance
Axis identification labels

Power cord
Fuses
Extender board
Accessories:
Rack mount standard
Model 22565 Stand alone cabinst
P/N 256120 Upgrades 1844-1 to 1844-3
PIN 258088 Upgrades 1844-2 (o 1844-3
P/N 256121 Mating Connector kit
Cables:
PIN 162962 Interface cable to Model 1581
Pattern Recorder BCD
PIN 158598 Interface Cable to Model 1581
Pattern Recorder Analeg
PIN 158598 Interface Cable 10 Model 1520
Pattern Recorder Analog
PIN 92436 Rotor Voitage Supply from Models
4116
& 4180 Positioner Controllers to
1844
Position Indicator
P/MN 310395 Rotor Voltage Supply from Model
4111

Positionsr Controller
Spare Parts Kit:
257029 field level spare pans kit
257032 depot level spare paris kit




9 POSITIONER PROGRAMMER 2012

Model 2012A Positioner Programmer

- 4

Description

The Madsl 20124 Positionar Frogrammer providas pro-
grammad control for antanna peathioners and manages the
data recording funclions of anlanna (321 systems.

Advantages of Programmed Position
Control
® Reduces the load on the controller In automatic
| systems — because the Positioner Programmer handles
all the pesitioner control Information, the system oo
putar is frea to perfoem other functions
¢ Repeatability — Uniformity of test pasition parametars
aliows accurate comparson bétween tests, Ideal lor
woduchion test gitugtions
* Raduces Test Expense — Automatic scanning reduces
the time required to {est anténnas, tharefora, reducing
the cosl of tesling,

Where to Use the Positioner Programmer
The Modat 2012A Positioner Programmer |s applicabée for
antenna devalopment, production, and mamtenanoe en-
wironments. The rapeatability and decregsad tima reguired
lor 18king dala contributs 1o & cost eflective test situation,

The Positionsr Frogrammer is ideal 1or usa in anlenna 188l
sysiems which require automasic gasa acquisition for
analysss or recording purpsses

Tha Positioner Programmer is also usable for driving &
posiionar o a dasired angla from eithar & digital controflar
or mancal input,

The $odel 2013 Synchro Selector is an accassory unit whach
simplifies systam dasign where multi-axis positioning systems
ars 10 de programmad. Receiving axis select commands from
the 2012A Programmer, e synchro saleclor mulliplacas up
10 8ix h258 01 1 Of 2 $pEad synehro data 1o a comman synchre
to digital canverter/dispiay. Use of the 2013 synthvo selectar
Ihermalore reduces the number of /D converters and cabies
raquirad to provide the nooessary position data 1o the 20124,
programmer

Modes of Operation

The Model 20124 utilizes digital positon infarmation to
conlral tha antenna st positionar and manage the cata
racorging cycle. It can ba programmed via the front panel
keyboard or the IEEE-488 interface Bus to operate ina
POSITHON or RECORD Mode

Position Mode
Tha POSITION MODE allows 2 specitic axis 10 be satectad

and driven ¢ 8 commanded location, The foliowing
functions are programmable:

1. Axis Salection

2. Command Position

3. Diraction

Record Mode

The AECORD MODE grovides programming of & r2star
scan through control of two axes. One axis is scanned
over B Salactad saclor while tha olher axis is steppad in
discrete increments. The Maodel 20124 triggers the sysiem
controtier or racording devics 1o 1ake data at gelectad
angular increments. The fabowing lunclions are
programmable:

Scan Axis

Scan Start and Stop

. First and Second Scan Direction

Record Incrament

Scan Spesd

Nuember of Scans

Step Axls

. Sitep Direction

. Step Incrament

Specifications
Program Entry
Front panel kay pad or IEEE-488 Interface Bus
Front Panal Display
40 character alpha numens LED
Axis Id entification
A through F
Input
Position
Two axes: digital BCD paralle: +993.9839 10
—099.9999
Ogticnal

2 of 4 addtoned aves «99999 1 99099 compatinie
with Sclerabc-Anants Modeis 1840 and 1885
Synchro Display
Program
*1EEE-488 1973 Intarface Bus
Output
( »2 or-32 Opban
Compatible with program inputs of Model £118A-10
or 4181 Control Unite rospoctivoly
*NOTE: An internal switch allows the IEEE-488 Interface
Bus t¢ ba swlichad off and & simple Intertscs consisting of
one record pulse output ine and one system busy Input
line to be pickad up &t tha connector normally used for tha
IEEE-468 Interface Buy
Operating Modes
Fosition and fscod

ODABD LN




Model 2012A Positioner Programmer

Position Mode
Controilad Axis
Any ne ol up to s
Ogerating Mode
Position and Resord

Posittion Modé

Contral Axig Any ong of uo 1o mix

Command Positan: Programmadla 0.0000 to 3522992 of
« 180 0000 10 179 23995 or ~H99 8390 10 ~ 02,9509
deganding on type of axis (lirgar or angusar:

Direction: Forward, révarsa, or shortest roate (dedsull)

Speed: Controlled orofile for rapid, eocurate positioning

Threshoid: Settable from C.0001 1099899 Setting mus!
maich the positioning accuracy of Meé positionar a0s
baing controlied

Rampdown: Selactabla profita (Snear or parsbolic) snd
lengih [0 % 180 dagreas)

Position Accuracy. Efrar = =itrrashold seluing +  position
readoul srrors |

Record Mode
Functon: Scans one axiz and gisps another 10 generia g
rastar pattern
Scan Parameters.
Axis. Any ons of the up to sixavailstie axes
Range: Any contiguous séction of swallable azis positions.
|May croas the =130° or 0-380° boundary on angutar
axls|
Lengih. Up 1o 359 89997 for anguiar axes, —939.9539 10
+9992,9999 for linear axss
Racord Increments: 00001 1o 99959 dagrsa intervals
Spead: Low spead range |0 to 255] linsarty covers the
range from O_tc 4% of the axia slew spead. High spsed
targa 256 10 510] linearly covers the mngs from 4% 10
100% of the axis slew spasd
Direction: First scan may bé farward or reverse
Sacond scan may Be 1orward, reverse, or retrace
Numbar ol Scang: May range from O 0 899 s¢ans
Aampcown: Sqlectable ON/OFF
Step Paramotens:
Axig Any oneof the up 1o dx avallable 383
Range: Any conliguous saction of available gxis postions
(May cross the = 180" ar 03807 boundary on angular
axes)
Diraction May bé larward oF raversa
Incrgment: 00000 fo 99959 cegreas
Powar
1 15/230V ac. SO/E0 Hz 85 watts
Dimensions
13.34H x 24 1 3W 2 54.61 cm
§.25H x 15.38W »x 21.5 vich
Waight
15 kg, 33 1b
Mounling
fiack mourtabie — racksiides furnished For ac028531y
catwmeta see Sones 2286 cabinets in calalod

Model 2013

Furnished with Optien| »8

Purpose
Provices Modal 2012A Programenér s&lection of any ona
af up 10 3x axas of any one or two speed analop

synchra da12 (Tweo spoed oata réauited for operalion
with Series 1840 Dhgital Dispiays)
Input
Posttion
Number
6
Typa
3 wire analog syncivo data, sngis or cual apsed
Prégram
Compatinle with Mool 2012A Programmat
Quiput
Salactad axis two spead analog synohro data
Size
13.34 x 43,28 22868 ¢cm
8,25 x 1800 2900 Inch
Welght
364 kg E D,
Mounting
Rack mountabie — rack slides furnished For accessory
cabinets, see Series 2258 Cabinets in the catalog.

Ordering Information
Series 2012A Programne:
Mode! 20124~ |} Contral intertacs Oplion
| ) Posilion Inpyt Options
Control Interface Options (dataulis to 4130}
( r2 4116 Compatible Control Interface*
( 13 4160 Compatible Cantrol IMedace”
Positiom Input Options
(Two axiz digital position input is standard)
| =& Additional two 22is digital position input™”
| PS5 Additiona! four axs digital position input*®
| rB Synchro selecice, gix axs (requires extermal
synchro/digital coneerter) may ba used in
sddition to options -4 Or -5,

* Optian -2 and -3 cannot be plugged Into the Fositionar
Programmer at the sama {ima
* Opllens -4 2nd -S cannat be used al the aame 1ims,

Accessories (
2013 Synshro Selector, B-3xs {ncluded when
Option & s ordered)

Z19442  Digmal Interconnact Cable. 20124 Programmes o
Sarles 1820 Synchro Displays, 10N

158341 Interconnect Cable, Model 20124 Programmer 10
Mode! 4316410 Gantred Unit, 8 1
incladed when Opticn 2 15 ordered|

126797  Interconenct Cable Model 20724 Pragrammer to
Sevian 4160 Comtrex Unig 12 1
tincludad whan Opticn 3 18 orderad|

ass02 intarconnect Cavle, Mede! 20134 Programmat 1o
Saned 4 180 SCFR Amplifiar |speciy lengin|

221307  Mating Conneztor Kil lor Mogal 2012A

254838  Imsrconnact Cable Mode! 2013 Synchro Salector
to Sereg 1800 aisplay




10 DIGITAL PATTERN RECORDER 1580

Description Pen Input Options
The Scientific-Atlanta Sernies 1580 Antenna Pattern -2  Digital Input - Accepts digital signal input —
Recorder plots measurement data from antennas and BCD byte or parallel,
other devices whose output characteristics vary as a func- -3 Analog AC Input - Accepts analog ac signals. Con-
tion of position or other parameters such as frequency. This sists of an AC Amplifier (Model 1586) and a recorder
includes photometers, transducers, and infrared/optical interface card.
devices. The Series 1580 is designed for recording -4 Analog DC Input - Accepts analog dc signals. Con-
antenna data in development or production testing sists of a dc amplifier (Model 1587) and recorder
environments. interface card,
: -5  Anzlog AC & DC Input - Accepts both analog ac and
The Series 1580 Antenna Pattern Recorder offers many dc slgalg Ac and gc amplifigrs with aacom?non
improvements which speed set-up and simplify operation. nterface éard are inclidad.
Features Chart Input Options (
Switch Selectable Functions l_nclude: -6 Digital Input - Accepts digital position input - ECD
Polar or Rectangular Recording Formats. byte or paraliel,
Log, Linear, Square, and Square Root Recording : f hro | . hro' |
Modes. No Plug-In Potentiometers Required. ! f\g:eogxsi:nc U N pUEAOR e RN gt
10/6’20, 20/40, 40/80 dB* Dynamic Range for Amplitude -8  Analog Synchro Input - Accepts analog synchro
ata, 2
- fi . Incl | Model
+180, =45, =18 Degrees for Phase Data (Digital Input). :n:auat:)s ot e includes Ryiichry Saiector. (Made
Electronic Pen Smocthing to Minimize the Effects of 2
Noise.
Other Options
Opﬁons Provide Versatlllty 9 gg:\a:od:se?:lt?rl\ gs&«:r:) Icl?tr?c:vlc!es polar patterns in addi-
By selecting appropriate pen input and chart options, this .10 IEEE Interface - Allows remote control via |IEEE 488-
Series 1580 can be tailored to your particular application. 1975 Interface Bus.

-11 60 dB Chart Scale Expansion - For use with the
Model 1711 and 1712 in the expanded range mode.

* 10, 20, 40 refers to Square Law Signal Input.
20, 40, 80 refers to Linear Signal Input.




11 DIGITAL SIGNAL SOURCE 2180

Description

Designed spacitically for all types of antenna ranges where
remote RF frequency tuning le desirad, the 2180 is ideal for
outdoor ranges, and can be wed for indoor tesling, as well,

» 2 10 20 GHz Frequency Coverage Standard
« 0.1 to 80 GHz Frequancy Coverage Optional

The standard Model 2180 ofiers 2-20 or, cptionafly, .1-20
GHz, continuous fraquency coverage!

+ Remoteabllity

Two units make up the Moded 2180—the Control Unit and the
RF Signal Sourca. Typhoally located at the opsrator consola,
the Control Unit can be located up to 4,000 ft. from the RF
Signal Source, using a dedicated dual-twisted pair, shisided
cable, By using modems, however, the separation distance
fimitations disappear, and remotsabllity becomas virtually
fimitlsss.

Slandard Interface betwesa the Control Unit and RF Source is
an AS-232CM449 compatible full-duplex saral link with a sslec-
table Baud rate of up to 19.2 Khsec maximum,

The lightweight RF heads, located at the transmit antenna to
minimize RF signal losses al millimatar frequencies, s
available for:

* 1830 265 GHz
* 265 to 40 GHz
* 40 10 60 GHz
Unlike signal sources designed primarily for laboratory use,
tha Model 2180 will oparata within spacifications at 0 to 50

dagraes Celslus over a humidity range of 0 (o 90%. An oul-
door enclosure is available jor mounting the RF source cul-

doors. Operating tsmperature range is ~20 lo +50 dagrees
Celsius in this configuration, {
* Full Compatibility

The Model 2180 Is fully compatible with all Scientific-Aianta

phass-lockad programmable receivers. This allows you full fre-
quency tuning while maintaining recelvar phassiock.




= Manual Conlrol or Computer-Controlied Automatic
Oparation

For automatic opsration, the Signal Source Control Unit ac-

cepis control signals from a computar via an |EEE-488 inter-
face bus. Commands ans provided 1o aflow specification of a
singla fraquency, multiple frequencias for step mode, and all
parameters associated with stepping and sweeping.

swus Information is provided to indicale when the command-

ed frequency has been
reached, Conlrol Is provided for:

Levaling,

Ampiitude modulation,

Slew rats and

Many othar functions.
+ Easy to Set Up and Use
The Modal 2180 is operator friendly. A large LCD display pro-
vidas tha aparator with manu choicse which Jead him through
the setup process and keep him acdvised on the status and
operating parameters of the Signal Source.
The oparator may load multipls frequencies inko 2 slorage
table and run 1ets using the selacted frequencies simply by
specifying the table, eliminating the tedious task of re-enlering
ndividual Irequencies for each test
¢ Sweep Mode
Tha Modsi 2120 Signal Source may be used in the swept-
frequency mode with the siop-stant frequencies programmed

from the Control Unil. Either single or conlinuous SWeeps Mmay
be sslacted.

The sweep rales ars programmable from 0.1 to 100 GHz per
sacond in 0.1 GHz incremenis. Sweap linearity is less than

0.25% across any band. Both internal and external leveling
are avallabla to maintain constant output power.

= Programmable Recsiver Interface

The Modet 2180 Signal Source Control Unit provides an

s\doganpulmnhgvohgobrmﬁaqtmwumgd
extamal Instruments. This fsature allows the Signal Source 1o

be used with computer-controlled tast systems smpioying the

Sclentific-Attanta Sarles 7780 Programmable Receiver




Model 2186 Frequency Synthesizer

» Dependable Frequancy Generation in
High Humidity and Temperatures
» Exceptional Accuracy and Stabllity

The Model 2186 Frequency Synthesizer provides high ac-
curacy fraquency tuning and signal stability for frequencles in
the 0.1 to 60 GHz range. The synthesizer may be used with
the Model 2180 Signal Source in either the manual or
computsr-controlied modaes.

With the Mode! 2186 synthesizer, frsquencx accuracy Is
typically +2.5 x 10~7. Stability is 1 x 10~"%°C. Provisions
have also besn made for an external reference osciltator for
applications whers even greater frequency stability is
requirad,

When Inlertaced with the Model 2180 Signal Source, the Syn-
thesizer has & maximum tuning rate of 18 GiHz per second,
aliowing high-speed frequency stepping without losing recsiver
phasa-lock.

Model 2180 Specifications

Frequency Characteristics
(Wlﬂ'mnOpﬂonalSynmr)
Fraquency Range
0.1 to 60 GHz (as shown below)
Basic Unit
2 o 20 GHz with optional 0.1 1 2 GHz
{field or factory upgradeable)
Remote Heads (to operate with Basic Unil)
18 to 2685 GHz
285 10 40 GHz
40 1 60 GHz
Accuracy (8 25°C. after & 30-minuts warmup)
0.1 to 2 GHz + 15 MHz
2 to 8 GHz + 03%
8 t0 20 GHz + 04%
18 o 60 GHz + 0.4%
Stability (st 0 to 50°C.)

0.1 to 8 GHz +05 MHz”C. ava

8 to 20 GHz +2 MHz”*C. ave
Residual FM (1kHz Bandwidth)

Q1to0 8 GHz 15 KHiz

8 to 20 GHz 35 kHz

18 10 40 GHz 70 kHz
40 1o €0 GHz 100 kHz
Residual FM measured after 30-minule warmup at a
single frequency using a spectrum analyzer sst for 3 KkHz
pandwidth, 20 kHz scan width, and 20 msec scan per
division with filter capacitor in,
Frequency Resoiution
Vemiar (offset)
1 =20 GHz 1 MHz
18 - 40 GHz 2 MHz
40-60 GHz 3 MHz

Frequency Selection
Manusl; Keyboard and Vernler
Aufomnatic: IEEE-488

Swaep (Slew)
Start-Stop frequency programmable within band.
Singlaicontinuous sweep
Rate: 0.1 to 100 GHz/ssc programmable in 01 GHzlsec
increments and a max raw of change

Output Characteristics
Unleveled Output Power:
0.1 t0 8 GH2 +10 dBm min
(23 dB max variation)
810 18 GHz +10 dBm min
{+4 dB max varlation)
18 10 20 GHz +8 dBm min
Remots AF Heads™
18 10 265 GHz -2 dBm min
265 to 40 GHz -2 dBm min
40 to 60 GHz -6 dBm min
Power Leveling (Internal)
Stability
0.1 %o 20 GHz + 002 dBPC
18 to 60 GHz + 006 dBFC
Varigtion with Frequency
01101 GHz +1dB
110 20 GHz 41 dBloctave band
18 to 80 GHz 425 dB/band

0.1 10 20 GHz—cne fixad and two variable (sstable from
front panel of Source with 20 dB minimum control)
18 to 60 GHz—same as above, with 10 dB minimum
control.
Leveling Frequency Responss
5 kHz min.
Modulation
1 kHz squarswave with ON/OFF 20 dB minimum at
maximum leveled output powsc
Spectral Purity
Harmonic and related subharmonics
2 to 60 GHz—lass than - 10 dBc at rated output
.1 10 2 GHz (+ 10 dBm output) lsss than ~20 dBe
Nonharmonically related—iess than - 50 dBo

* For six fect of AF cable beewean the AF source and the remole hasd,
Output power varas as a function of cabls Ength at 05 dB%




Model 2180 Specifications —continued

Signal Source With Optional Synthesizer
Fraquency
Stability
Temperature: typlcal 1 x 10~19"C
Aging: less than 1 x 10%day after 30-day warmup
Aging Rate
+25 x 10-7 per year
Frequency Change Speed (at 19.2 K-baud cperation within
frequency band)
1 MHz Resolution
10 msffreq with steps 100 MHz or less in fast trigger
slew mode
22 msfireq + slew time when in fast irigger mode and
18 GHz/sec slew rate
36 msfireq + slew time when individual frequencies
are programmed in fast slew mode. This is the time
betwesn the reception of a new frequency from the
bus to the time that change is indicated on the bus.
100 kHz Resoiution
Up to 5 ms additional from 1 MHz resolution
Spectral Purity
Harmonic (subharmonic) related same as without
synthesizer.
Nonharmonic related less than -40 dBc
Phase Noise (dBc/ Hz at 3 GHz)
=60 dBc at 20 kHz from carriar
Reference Oscillator
10 MHz
Frequency Resolution
01t020GHz 100 kHz
1810 40 GHz 200 kHz
40 10 80 GHz 300 kHz

Miscellaneous

Frequancy Functions
Continuous Wave (CW) Fixed Frequency
Frequency Steps
1. Programmed increments up to 1024 sieps {external
trigger to changs)
2. Programmed increments up 10 1024 steps with dwell
time from 50 ms to 1 sec in 50 ms increments.
Swaep
Start/stop
Singlefcontinuous
Temperature Range
Operational 0 to 50°C
Storage —20 to 85°C
AC Power
115/230V, 50/80 Hz +10%
Size and Weight
Ramote Control 3-1/2"H x 19"W, 14 Ibs.
RF Source 514"H x 19"W, 36 Ibs.
Synthesizer 514"H x 19"W, 40 Ibs.
External Program Input
IEEE-488 (with an exiemnal fast trigger mods)
Remote Control Unit to RF Source Interiace
1. Dual-twisted pair up to 4000 feet.
2. Modems
Auxiliary Anglog Sweep Input (differential input)
0 to 10V—full band of 01 to 2 GHz, 2 o 8 GHz, and
8 to 20 GHz,
External Leveling Input
Receiver Interface
1. Digital Band Data
2. Analog Step Data (proportional to frequency within band)
Analog Output From RF Source
0 to 10V—full band of 0.1 to 2 GHz, 2 to 8 GHz, and
8 to 20 GHz,

Ordering Information
Model 2180 Signal Source—2 o 20 GHz

Options
~(01) 0.1 to 2 GHz Module Installed

-(2) 50 Hz Operation

-(30) Qutdoor enclosure (P/N 322418) in lieu of
2256 cabingt

Millimeter Heads

Modet 2182-18, 18 — 265 GHz Remoie Head
Modei 2182-26, 265 ~ 40 GHz Remots Head
Model 2182-40, 40 -~ 60 GHz Remote Head
Model 2186 Frequency Synthesizer
Accessories
P/N 314054 Control Unit to RF Source imerface cable
(4000 ft. max)
P/N 325024 Remote RF Head Cable Set
P/N 325023 RF Cable for Remote Head
PN 324645 Power Cabie for Remote Head

NOTES:

1. The Model 2180 Signal Source Includes 15 feet of control cabls—see
ACCESSORIES for longor cabias up 1o 4000 1,

2. Remoto AF Head Cable Set inciudea an RAF cable and a power cable—
six ft. long, Optional cabla lengths are available, Indhidual cabies are
also avallable,




12 RECEIVER 1780 FAMILY

Serles 1780 Programmable Microweve Recelvers

* High Dats Rats,
* Programmabile bandwidth and data averaging.
* IEEE-43E compmtible.

Features
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Series 1780 Progrmammable Microwave Receivers

Specifications
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13 FAST RECEIVER 1795

Model 1785 Microwave Recelver

Features

Fast

Take 2000 deta points per second—drastically shortsning
%231 fima and improving antenna test range productivity

Up w0 four maasurement channals and ong refersnce
channel allow repid leeting of complax multipont antennas

Fast Trak Receivar/Signal Source tuning peovides 1asl
frequancy stapping 10 cut overall isst tme,

Oplional exarnal high speed local ascligion provides instan.
taneous frequency changés—aliowing muitlireguency dals to
be acquirod ot evon higher spesda.

Versatlle
Wide fraquency coverage--{.1 16 140 GHz
Wide dynamic rangs-——greader than 100 4B

Usar ssbactable oulput formals—Fhasaldmplitude or 10—
smphdy data processing.

A ramans LO (up to 2000 fest separation) allows maximum
dynamic range and sensitivity.

Oporstes in manual of sutomatic sysiEma

Easy to Usa

Meru-divan—easy 10 usa o2-up Jor measwements, cantrol,
dheplay and configuration

Celor CHT Iy easy o read.

The Best Microwave Receiver Ever Made
For Antenna Measurements

Incraasing antanna compledty. Pressure fo imprave preduc-
iNity. Growing competition. The antenna maasurement
anvironment is changing.

Schantifc-Atlanta has developed a microwave receiver 1o
help you maat these naw challengas, Capable of taking up
10 8000 cata pointa par sacond lor a singe measurament
ahannel and 1250 dps over four maasurament channais, tha
Saries 1795 raceiver offers a way to significantly mmprows
antenna measuramant productivity. And, becsuse it is
designed specificaly for antanna 1eating by tha world leadaer
In antenna measurament instrumantation, #f meads the
requirements of your amenna rangs. Whether you taks
antanna messaremaents on outdoor ranges, indcor ranges
compast ranges, or naarfield rangss, the Model 1766
Aocoiver surpassas any ofer raceive of natwork analyzer
In speed and pariormancs,

Modam aniennas have evolved o sophisticated devicas
with multiple cutput ports, polarization diversity and wics fre-
quancy coverage, Using conventionad antenne measusromant
or laboratory equipment to fully characterisso these complex
antennas can lake waeks or months

Higher Measurement Speed

To tesl today's sniennas alficlently and thoroughty requires
a measuremant system hal is both fa31 and versatlla, The
Seras 1785 Microwave Recalver offers the antanna tast
engineer the pacformance he neads:

Multiple measuroment channeals

Rapid frequency aglity

Measure up 1o 5000 data points per second

The Secies 1795 Microwave Recaiver provices significantly
higher data acquistion speeds than anything currently
available, To further enhance system capabiity. the
Racaivar, oparating in conjunction with the ScinsficAtlanta
Serles 2180 Signal Scurce In the FAST-TRAK configuratian
maintairs phasa lock evan al frequency slew rstes of

40 GHzfsacond or graater, The Seras 1735 aisd supports
an optional extornal high speed lcca oscllator which resulls
In muttifrequendy measuremant rates as high as 5007 {re-
Quencies par s3cond

Simultanscus measuremant of up % four =Qnal chanrsals
and a referance channel is optonally available with the
Model 1795, The Raceivar automatically controls tha liming
and sequancing o optional Iranamit and recaive AF
muitiplexers. Even muitchanne, Mll-polarization malrix
measuraments can be made and controfled automatically
by 1the Microwayve Recaiver




Model 1795 Microwave Receiver

Convenlence Is Designed In

The Modal 1795 offers ease-cfuse and configuration con-
venience net found in ofer recehving equipment. Tha largs,
Tull ecior CAT displays menus which lead the aperator
through the configuration, display, control, and measuramant
modes. Maasurement bins are provided ¥ independantly
display phase and ampitude dala or -0 yvalues of sach
active channel. An information window displays key operating
parameters of the receiver a3 well as entry and emor status.
A frequency display can also ba enablad for viewing the
actual recalved Faqusncy.

To improse corvanience and measuremant sengitivity, a
ramate local cacillator is used. The oscilialor can be
coiocated with the antenna undar tast (up o 2000 feat (610
meters) freom the receiver mainiramea), reducing signal loases
due 10 cable sttenuation, A b oplc link and coaxial
cables proyide the nacessary communicalions betwsen the
mecoiver e local ceciliator and pass IF signal and refecenca
dats to the raceiver Thig configuration alsc significantly
reduces the cabling costs when muitipls RF paths are re-
quirsd, An added advantzge is that a single coaxlal cable is
used 10 pass the LO driva signal and IF eigneis batwaesn the
LD and miars—simplifying the cabling through the amanna
tost positiones

Improved Productivity

The Model 1785 Microwave Recaiver imoroves anténng
range productivity by peoviding an Instrament for sclving
even the most complex measurement 183k, Tha 1795 pro-
vides & simple soiution to Increasing anténns maasurament
productivity.

The Model 1785 CW magsurement spaed has been improved
by & factor of B0 oves previous Sclentific-Allanta recelvers.
And It's considerably faster than any otha microwave signal
analyzer avaliabie today, Maximum measurement spsed Is
8000 samphes per sacond for a signal and rederenca chan-
nel. A varety of Sloaling point and integar numerical formats
ore available for ampituds and phase or 1Q data.

For mullifreguency measuraments, the Modal 1765 uliiizes
tha FASTTRAK systam for lining tha racaiver from a
Scientilic-Atlana Series 2180 Signal Source. FASTTRAK
tuning ensures that the recalver remains phased locked to
the tranamit source even whils the sourcs is changing
Irsquency. The Modal 1795 tuning rate is 40 GH2 per
sacand, whan usad with e SclentificAtlanta Moded 2180
Signal Source.

Far the masurement thal réquires hundreds of évan
thousands of freguencies in a relativaly short pariod of time,
e optiona® Mcdel 1796 High Speed Local Oscillator b=
availsble to pravide multifrequency measuremant rates up to
$000 frequencies pee second when Used with a high speed
fransmit synthesized Sgnal source,

Multichannsl maasuremants of up 1o four signal channels
{plus & refarancs channel) can De achioved with tha use of
accassory Channsl Multiplexers, The receiver automaticady
controfs tha desired timing ard switeh saquance for the

opecations ihal have tean sntered from esher the frort
pane! or the digital controBar inlertacas, Transmit source
polarization can now be controliad with 8 transmit multl-
plexer, Setup manus allow the user to conligure any com.
bination of transmit and receive switch settings 10 provids
mulichannal, fuk polarization mainx maasuraments to ba
made and controlied automatically by the 1745,

Instantaneous dynamic range in the Madal 1795 iz a function
al measuremant spaad and received fraquensy. For ary
glven measurement, Usars can optimize speed of dynamic
ranga % meat their requiramants. Dynamic ranges in excess
of 100 dB are easily attainabis with the 1795 for freguencles
up o 18 GHz

The Mode! 1795 ulilizes a remote local oscillatoe concapt that
présanes the sensitivity end dynamic range features &l
antenna range Inctadlations, The LO unit may ba placed as C
closa 1 the AUT as i practical, thus reducing loss of the o
1es1 signal due B cable ananuation. This concapt also
minimizes the uze of sxpensive cabling when multiple RF
paths are required for dastng. AT 1705 specifications can

be met with the LO unit remoted from the cantrol unit by up

10 2000 oot (810 metars). Additionsl separation can be
accommodated with & slight decreess In dynamic ranga. An
important $aature of tha remote LO and mixar concept s the
ehifty to pass LO drive to the mixse &nd IF Input to the 1766
or a sngle coaxial cabla, This fature maximizes measure-
ment acouracy by aBowing use of only a singis channel RF
rotary joint whan cabling through the antanna ast

pogiticnars,

Atthough the Modal 1785 will most aften ba usad with fts
companion harmanis mixar the Modal 141120, the recsiver
i3 fully compatible with fundamenial mixing %o facilitate the
greatest sensitivity and dynamic rangs possibie

A complets antenna measurement salution must include In-
terfacing range support equipment Into an eficient systam,
The Mocel 1795 olfars a varisly of Interfacing capabilifias.
Controller intertaces consist of both the IEEE-483 Bus and
the RS 232449 sarial interface. In addition, wo dedicated
data cutput paris are available. One, a high speed pasalisl
port for racalver data. Tha second, a parailel port for direct
reading of th intemal frequancy counter. Also, two Scientific-
Atlanta Series 1880 antenna patiern recordar compatible
dighal and analeg outputs are provided from the Model 1786
centrol unlt,

An mternal frequency counter i3 a standard featre of the
Modal 1784 N provides & rua indication of recelved fraquen-
oy with 10 kHz resolution. The courted Iraquancy value Is
displayed peoeninently on the color dsplay but may b blank-
od by the user il raquired for sacurity concems.

The Modal 176% contral featuras ans cocrdingied with & colar
CHT data dispiay. The Irstrument is menu driven, ullizng 4
major oparating menus, none of which arg 'more than 2
lavals deep Soltkeys along the right side of the CRT and a
rumaic keypad provide for manual oparation
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Model 1795 Microwave Receiver
Specifications

Fraguanzy Range
0.1 to 143.0 GHz in ranges 82 ollows
Fraquency Rangs
With Model 14-11-20 Mixers supplied with recanar
2.0 1o 20 GHz
Wan cptional Low Frequency Converter Unll
0.1 10 20 GHz
Extended Frequancy Range
With Modet: 14-11.28 Mixer ~ 18 t0 26.5 GHz
141140 Mixers - 265 to 40 GHz
14-11-80 Macers — 40.0 to 60 GHz
14-11-90 Mixers — 600 to 90 GHz
14-11-140 Mixers — 80.0 to 140 GHz

Maximum AF Irput Pawar - 20 dBm 0.1 10 20 GHz
<25 dBm 20 v 40 Gz

Crmme Rangw (08

Mirsmum Measurement Inberval (millisaconas)

This (s the mirdmum inlervel betwesn (riggers which wid
allow the racelvar sulficlent time for data s«tlling, data
sampling, dats procassing, and dala tmnshar

Nurrber of Sampkes

1. 2 4 0 @ 64 125 266 512 1024 204
Mrequeecy
s 88 94 S g7 100 NG 105 08 N2 NE 1 @
-4 8 W O 100 0 0 W9 TR TS 1 12
32 S 85 M 3 W 100 100 WO WE 1@ 15 8
124 MoK 0033 95 B IR WM WO oM W W
A M OB OB S0 B 9 99 QWS WE M
wons 5T 60 B3 88 € T ™ WM & M4 & W
26540 53 S M) B2 2 88 T W MM & =
60 @ 46 W 52 3B B8 B & M MW W
30 B8 A4 M & 2 53 B 50 2 W & N
20480 35 3 4 44 4 = 53 66 08 W &8 &
Values base on tha lowing maximum mixer nput el

120 GHz ~20 dBm
18-40 GHz -25 dBm

Note: 1 sample corresponds o & 5000 measuremant per secand
dsla rata.

Accisacy (Excluding effects of tumperatura, crasstalk, andnoles)

Amplitude

Linaar (%) Mode 14 ol Full Scale

Logarahmic {d8) Mode 02 over 3 dB dynamic range
bedow fub

056 dBno 48
Over full dyname range
Phass 0.4 degrees/\( 4B

Cver ful dynamic range

Pasoluton (operaior selectable)
Low % of 1 68 Amphwde 1 degree Phase
Modium  .01%3 or 01 dB Ampitucse ) degres Phase
High 0013 o 001 dB Ampituda 01 degree Fhase

Numbar Natmber of Sgnal Channais Fius &
o Rafsrence Channgl
Sempies 1 e T & | ¥ |
1 2 4 s | s
2 A 5 ©2 18
R s | | 24 | s2
8 15 32 | 48 | &4
18 a2 84 | 95 | 128
32 64 | w8 | w2 | 258
ot | 122 | 258 | 34 | sz
12a | o8¢ | e2 | 7es | w24
26 | 512 | wes | was | 2
512 | 1024 | 2048 | sor2 | does
w0es | 2048 | 4098 | enas | ems
2043 4006 815 | 12084 (18302

RAsterance Channal %o Signal Channel lsolation, 110 68
(Raference Channel al —40 dBm)
Channel-to-Channel Isclation, 100 dB
(Signal Channels)
Local Oscllator Frequency

190 48 GH:2
Recslver Fraguency Tracking Rate, 40 GHz/second
(Phssa Locked LO)
Mixer Bias Curent

1 1o 5.98 mA (programmable)
Mxzr to L.O. Cable Length

B0 N, maxémum, REF Channal

100 1. maximum. Signal Channal

Frequency Counter
Aasclution 10 XHz
Accuracy: +720 kHz

Update Rate {free running) 1 AR millisscaonds

Mixers
Noow Mode Noged  Nodel  Modd Modo
SN0 11185 W10 MASED SRS0 Ha1M0

Freqeensy Range
AF Frequenay (GHD - 790 10965 M40 4060 N0 WD
L0 Freguensy (GH2  1TH48 1944 1548 1545 1845 18548
F Frecuanoy IMHZ] 040 300 S0 S 5 N
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Physical Specifications

Losal
Canpal Wy F Posarnner Osatatoe s
Row mmew 0y AT 13w ™rirnr
oy L2240 N 3002 Iy (17 Tl 303 )
Pass Moo A ] -
"3 =0 > e
Ardixr Taro 0
Qowaiy «Mip ~m «104 o= LA ]
~0m <22
W Acoossary
Cuscdoer
Enciaaus
S LN - L ~Bwen
Powsr Cornurngton (W) DE0 Nws e By 130 Wax
corvrel vt
Porewr Faciarerwods 102 % 130 VAT 47 085 e
o P % I VAZ Tonmr
Optanat: Low Frequency Convertar
Fragusncy Bange
RF Input 0.10 % 2.0 GH2
Comvarsion Loss 8 dB (ypilcal)
AF Input Power at .01 dB
Ponl  -20 dBm
(minimum)
Naise Figure 15 @B
(maxinwm)
Opticnal: Modal 1766 High Spead Local Oscliator
Frequency Range 1.8 - 46 GHz
Quiput Power +20 ¢Bm
Control Format BCD parallel. TTL
compatible
Connector Type N
Frequency Safting Less than
Time . 5 microseconds
Size (H*xWxD") 5.25"x18"x17"
(13.3x48.3243.2 cm)
Waigh! 40 Ibs,
(18,1 hg)
Amblant Temparature
Rangs
Operating +10 o +40C
Storage 28510 +75C
Powar 105 to 130 VAC, 47 %0 63 Mz
208 o 240 VAC, 47 1 63 Mz
Power consumption 100 walls maximum
Interfaces

Channal Multplexer [Eecirical Interface RS-422)

Transmit-multiplexer intarlaces (0 1756 Control Unit and wil
swhch two posiions of atther ! Iwe position o four

position swiich.

Recaive-multiplexer interfacas 10 (he 1795 LO Urit and can
gwitch Yao, thres, or four channels.

Ratarance Freguancy

Ouapat

Sgral Source
A connacior is provdad for the FSSTIaK tuning minrface
for Scientlic-Afanta Sanes 2150 and 2180 Signai Saurcas,

Patiern Recorder
Two digtal paraliel outpuis programmabie o be any fwe
measuremant bins (ampliluda and phasa) are available
The dala format is compatible with the Scianlifc-ASanta
Saves 1580 Pattern Resorder. Tao analog outputs which
dupicata the selected dignal outputs ars aleo avallabis
simultanacusly on the same connector,

High Speed Daia Port
A 16 bit wids high speed data bus 15 provided with hand-
shaking control fnes, Twa 18 DIt words are presentsd pear
data Item and two data ams par bin are oulput for sach
bin which is enadled as a resull of every Iriggsr received
through the contro! interiace. The culput updals rate 15
egual 1o the irggar rate vp 1o the minimum measuremsant
interval for the spacified operating condition, An intemal (
FIFO register will buifer up %0 512 words.

Data Output Formats
The llowing formass &8 supponsd on both the High
Spaed Data Fort and the IEEE-488 Forl.
[EEE-754 32 bit ficating polat ghon r2a)
32 bit Integer
32 bit fleasng point DEC *F~
&2 it Neating point alarnane
SATE0 2020 formss inegar

Fragquancy Cournér Oulpat
The dightal output of the intamal frequency counter |s pro-
vided a3 a 19 bit binary number of the Losal Oscikatbor
and e harmonk number usod ot the fime Daks msy be
read as [our Dyas, two 16 bt words, or 20 paradel bz
The LS8 weighl i3 10 kHz, The updats rate is 1.7
millisaconds. The counl in peograss I8 rasst on an internal
or extarnal trigger.

LOControl Unit and Cartrol Unit'LO Intariaces
Tha rémots control imtariaces are 10 Mbitsecond fibsr
optic data finks, Maximum cabla Sength is 2000 fest (630
malers),

Auxiliary Video Cutput (
VGA compatble RGE culput B40 x 430 pxel made.

10000 MHz +10 dBm o SO onms from LO. Uine

Extamal Aefarance inpul
10000 MHz TTLICMOS level compatibie

Swuandard Digeal Intefacs
|EEE-4B89978 {IEEE4QR41)

Sorlal Port

AS-232CM46 seral intertace slectrical specificatians apply,
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