RF Unit

MA-23CC
23 GHz WIDEBAND
MICROWAVE SYSTEM

DESCRIPTION. M/A-COM’s MA-23CC System is a low cost, solid-state
FM analog microwave radio system that provides up to 12 MHz of
baseband bandwidth in the 21.2 to 23.6 GHz frequency band with a full
range of system options. The MA-23CC System is ideal for a wide variety
of professional broadcast quality and high resolution video applications
up to 15 miles. With the use of high speed modems, the MA-23CC can
be used for data transmission up to 20 Mbps, or up to 12 T1 (288 phone
lines).

The MA-23CC adapts to a wide range of applications including telecon-
ferencing, medical and CAD/CAM image transmission, satellite backhaul,
and surveillance. It is normally used for one or two-way transmission of
full color 525 line video with up to three audio subcarriers. In the medical
and CAD/CAM markets it is used for high resolution (1024 x 1024 lines)
video and data transmission.

AM, FM, television, and cable TV operators utilize the MA-23CC because
of its superior performance, high reliablity, frequency availability, and
simple installation. The latest digital audio processing techniques
combined with a M/A-COM microwave system can enhance the dynamic
range of audio channels up to 110 dB (see Bulletin 9291 — Aural STL).
The MA-23CC is also available to meet or exceed all RS-250B short-haul
specifications.

The compact, lightweight MA-23CC System is engineered to provide
troublefree performance and simplicity of operation with a full range of
system configuration options. Easy access is provided to all RF and
electronic assemblies. Transmitter and Receiver antenna assemblies
consist of weather-resistant integrated antenna/RF assemblies designed
for outdoor use and rack mountable indoor Baseband Processing Units
containing power supply and baseband circuits. Interconnection between
indoor and outdoor units is via coax cable and power cable — no
waveguide is necessary.

Receiver Baseband Processing Unit

FEATURES

Range to 15 Miles

Bandwidth to 10 MHz = 3 dB
(12 MHz with Roll-Off to 20 MHz
Optional)

Broadcast Quality 525/625 Line
NTSC/PAL (RS 170A) Video with
up to 3 Audio Subcarriers

2’,4', or 6’ Antennas

Full Duplex Operation With a
Single Polarized Antenna

High System Gain, 91 dB, For
Reliable Operation in All
Applications

Superior FM Solid-State Design
AC or DC Power

Easy Installation and Alignment
Compatible with MA-23DR Digital
System

Several Thousand M/A-COM
23 GHz Systems in Use Worldwide

OPTIONS

RS-250B
Up to 3 Plug-In Audio Subcarriers

12 MHz Bandwidth for 1024 x 1024
Line High Resolution Video

Data Transmission Capacity to
12-T1 (20 Mbps)

RF Multiplexing of up to 4 Duplex
Video or Digital Systems Through
a Single Antenna (Capacity to 4

Duplex Video Channels, or 48-T1)



GENERAL SPECIFICATIONS

GENERAL

Operating Frequency Range ................... 21.2t023.6 GHz
(Entire Part 21 and 94 Bands)

Input/Output .....ooooiviiniannn.. 75 Ohm Coax BNC for video

twisted pair for audio
Video Capacity

110 L 525/625 Line
Optional ......coooviiiiiiiiiiiiieann 1024 x 1024 Line
Audio Capacity .........cc.cueen up to 3 audio subcarriers. Each

subcarrier can carry up to 56 Kbs data.
Optional configurations can carry T1 (1.544 Mbps).

Baseband Bandwidth

SENARUA ... ..o s ssnid 55 5miod % s o3 SRS e 10 MHz
OPHORAL - oo virsnmons <v s iEwasies 5 up to 12 MHz (=3 dB)
with roll-off to 20 MHz

Modulation ..o FM
Video Signal-to-NOISe ......s cssvsess sonessens soses s 67 dB typical
(with —35 dBm RCL)

FM DEVIBION .. vuivcvss s ssssnnssmsansssnsnenstsvmaesssmsss +4 MHz
Power Requirements ....... 120/230 Vac (50 to 60 Hz), 70W.

24 or 48 Vdc (Optional)

TYPICAL LINK CONFIGURATIONS

SIMPLEX LINK
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DATA IN INTERFACE UNIT
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SPECIFICATIONS

VIDEO PERFORMANCE (—40 dBm RCL, 250" Cable Kit)
Video Bandwidth ............................. 12 MHz maximum,

w/roll-out to 20 MHz
Frequency Response Output

525 Line (10 kHzto 4.2 MHz) ........cooiiviiiane. +0.5dB

625 Line (10 kHzto 5.5 MHz) ......cocovviiiiin.. +0.5dB
Chrominance/Luminance

Gain Inequality .......ccoovviiiiiiiiiiiieeea +5%

Delay Iremuialilys - :: o s sossmes 26 o iems imens 555 50 ns
Waveform Distortion

Field Time ..o +1%

BT THIRG: . . v v oo s sisssi saisriatatats iaiessaios s wsasomis s ormsts 3%

SROIE TINTE ovovemtimnmssinssss sttt sems s sses 5% P-P
Differential Gain (10 to 90% APL) ............. + 2% maximum
Differential Phase (10 t0 90% APL) .....ccoevviviiiiinininnnns vl 5
Signal-to-Noise Ratio (P-P/RMS/CCIR Weighted)

10kHzto 5.5 MHz .......... 67 dB typical; 63 dB minimum
Signal-to-Hum Ratio (P-P/RMS)

TG TOIREIZ - . corvn 6 saasswss i samms mmsnsgst o svse s 60 dB
Pre- and De-Emphasis ..........c...ccoeceenee. per CCIR Rec. 405
Video Squelch Point ............. 37 dB S/N = 3 dB adjustable
OPUOR % v vwiassnsvsssspssisvieseosin meets or exceeds all RS-2508

short-haul specifications.
AUDIO PERFORMANCE (Up to 3 Subcarriers)
Standard Frequency Options .............. 6.2,6.8, or 7.5 MHz
subcarrier bandwidth
Audio Frequency Response (Ref 1 kHz)

SO ATRBIKIIZE o o0 wvssammmysonss i 40ms s o sammsam 253 +1dB
Data Carrying Capacity ...........ccccevuninns 56 kBs with modem
Deviation (0 dBm Input) ........oooviiiiiiiniieinnn. 75 kHz peak
Total Harmonic Distortion

Ref 100 kHz Peak Deviation ..................... less than 1%
Signal-to-Noise Ratio

Ref 100 kHz Peak Deviation ...........ccccevevneenennnnn. 60 dB
Option ..o, meets or exceeds all RS-250B

short-haul specifications
TRANSMITTER
Power Output

PAHTIOITI 2057, e svmie mrmis i S S s 50 mW (+ 17 dBm)

Typical .o 66 mW (+ 18 dBm)

Maximum ... 100 mW (+ 20 dBm)
Frequency Stability ................... +0.03% (—30to +50°C)
Spurious Response .............. meets FCC Part 94 and Part 21

requirements
Video Input

BEVBI, s tovusemsvness srumsnmsmasis Sayasaenms geis ogrnes s 1V P-P

IMPEHANCE i iviios tovomsvon spassessn sinsussnnvisgomsssissss 75 ohms

REHWI KOS5 ..o nsonspinsssismimiiniansarsining 20 dB minimum
Audio Input

LeVel .o 0 dBm

Impedance ...........ccoeeiiiiiieiiiiiinnn. 600 ohms balanced
RECEIVER
TYDE: .. oo Toe s aimsemmn Bt onie s 5 S ASS TR S R E R superheterodyne
NOISE FIZUIE ....iviiiiiiiiieiciei e 12 dB typical
Video OUutput ....oovovniieiieiiieeieieieieenn 1V P-P, 75 ohms
AudioONPUE 5 cosvvassemsemms + 18 dBm, 600 ohms balanced
Receiver Threshold ............ —75 dBm (37 dB weighted S/N)
LF e 140 MHz

ANTENNAS
2 Foot Model (SIMPLEX, DUPLEX, or MULTIPLEX)
SIZE oo 24" diameter (0.6m)
TARIE. cosn i sm nemrmmememin e sisssomevinnsmese s FCC Category A
FCC Licensed Use ............ Entire Part 21 and 94 bands
(BBITE e w05 i SRS S5 50 2 e oo o 40 dBi minimum
Beamwidth (3dB) ... 1.8°
Effective Radiated Power (ERP) ...................... 58 dBm
DAGEIL, (cwmens o sumse o5 s s vonsds vy 3" to 4" pole or wall
RE IMerface ...ocnse sane senszee WR-42 choke and “O” ring
NVBIEI .o oo i i s e v 55 24 |bs. (10.9 kg)
Windloading (w/Radome at 125 mph)
Fo wavtrneeaneonesussmsensesssnuesussuesssrasons 90 Ibs. (40.9 kg)
Fa eciususcasiess asasnes sossmssessssasannas 110 Ibs. (50.0 kg)
MT e 125 Ibs. (56.8 kg)
4 Foot Model (SIMPLEX, DUPLEX, or MULTIPLEX)
SIZE i 48" diameter (1.2m)
I 8 2 ey e R e A L e e FCC Category A
FCC Licensed Use ............ Entire Part 21 and 94 bands
GRAIY 225 2abansam Soaia sossai 44 Ssasias » 46.5 dBi minimum
Beamwidth (3dB) .....oviniiiiiiieiieeiee e 0.8°
Effective Radiated Power (ERP) ...................... 63 dBm
Mount ..o 3" to 4" pole or wall
RF Interface ......ocoiseoicmsons WR-42 choke and “O” ring
Weights .7 oo sssommaasssss smomseass ioves 65 Ibs. (29.5 kg)
Windloading (w/Radome at 125 mph)
i o DR B SO 315 Ibs. (143.1 kg)
Fa, sessene mesmssasion sessomnesaissss v 640 Ibs. (290.7 kg)
S 815 Ibs. (370.2 kg)
6 Foot Model (SIMPLEX, DUPLEX, or MULTIPLEX)
GaIN e 49.5 dBi
Beamwidth (3dB) ..o 0.6°

Contact factory for additional specifications.
STATUS INDICATORS AND ALARMS

TRIVACIOLING. ... oirrvisn Toim s mmsisiin 7 55 S5 53 6,55 TX Source Current
RXMEering ....o.oouiviiniiiiiiiiiiiiiieiieieaanes AGC Voltage
Visual Alarm TX LED ......... TX Source Current; Prime Power
Visual Alarm RX LED ......ccoevvininnnnn. IF Lock; Prime Power
Summed Alarm (TX and RX) ........ Form C Dry Relay Contact
Test Points ........... Provided for Eye Pattern; Supply Voltages
OPERATING ENVIRONMENT
Temperature Range
RE IO -cciooonoinm snonn o smmssmes susspsssmevmsse —30to +50°C
Baseband Processing Unit ..................... +10to +40°C
Relative Humidity
REURNIt o up to 100%
Baseband Processing Unit .............c.ccoeeiiin. up to 95%
PHYSICAL
Size (TX or RX)
REUNIit oo 6.5" (h) x 12"(d) x 9.875" (w)
(16.5 x30.5x25.1 cm)
Baseband Processing/Unit ...... 1.75" (h) x 13" (d) x 19" (w)
(4.5x33.0x48.3 cm)
Weight
RF Unit —Simplex TX ...oooviiiiiiiiiinanns 7 Ibs. (3.2 kg)
RF Unit—Simplex RX ..o, 8 Ibs. (3.6 kg)
RF Unit—Duplex .....cooeeviiiiiiiiiiiiiinenne. 9 Ibs. (4.1 kg)
TX Baseband Processing Unit ................... 9 Ibs. (4.1 kg)
RX Baseband Processing Unit ................ 9.5 Ibs. (4.3 kg)
Interconnection Cables ......................... 50, 100, 250 foot
standard kits. Up to 1000 feet on request.
FCC DATA
Type Accepled . ..o sswsscssmsaees iessmss s Parts 21 and 94
FCC Identifier ........ccooeveveiiieiiniieinennn. BV88U4MA23CC
Emission Designator ...........cccoiiiiiiiiiiiiiiiiiinnn. 25000F9

All specifications are subject to change without notice.



]

lex)

=
e

2 Foot Antennas Carrying 2 RF Channels Each

4 Foot Antenna Wall Mounted and Painted Black
(Simplex or Duplex)

M/A-COM MAC, Inc., 5 Omni Way, Chelmsford, MA 01824-4142 (617) 272-3100 Fax (617) 250-9522 Telex 4430114  Bulletin 9234H MA-23CC



