SECTION 1
EQUIPMENT DESCRIPTION

INTRODUCTION

The Super 2MR Portable Microwave Receiver (Figure 1-1) is
a self-contained, wideband, frequency agile Receiver that
offers a combination of outstanding performance, reliability,
and functional features unmatched by any other Receiver in
the industry. The dual conversion Super 2MR Receiver pro-
vides full frequency agility across the 2 GHz and 2.5 GHz
bands, all inclusive, meeting the needs of both domestic and
international customers.

Low noise preamplifiers are standard providing a typical
overall Receiver noise figure of 2 dB. Adjacent channel
rejection is extremely high, and superior dynamic range
permits high quality performance over a wide range of RF
input levels.

The Super 2MR Receiver delivers a filtered video output, a
composite baseband (or 70 MHz IF output) and two 600 ohm
balanced audio outputs.

This self-contained unit is not only ideal for broadcast ENG
applications that require high mobility and quick response,
but its exceptional performance allows its use for network
programming, emergency resotration, and airborne or inter-
city repeater applications where broadcast quality perfor-
mance is essential.

Figure 1-1. Super 2MR Receiver




Equipment Description

DESCRIPTION

The Super 2MR features a superior RF front end design,
which includes a high dynamic range LNA, and a tracking RF
filter (Figure 1-2). This gives the user the ability to receive a
weak desired signal, even in the presence of strong interfer-
ing signals.

A 30-channel synthesizer for multichannel flexiblity across
the 2 GHz and 2.5 GHz bands, inclusive. M/A-COM's unique
channel selection scheme provides the unit with a rapid and
precise channel selection capability.

The Super 2MR Receivers are equipped with dual,
frequency agile synthesized audio demodulators. The totally
new synthesized demodulators not only provide the flexibility
of field programmabiity to any subcarrier frequencies, but
also provide exceptional audio performance.

AC/DC POWER

The Super 2MR Receiver can operate from an ac or dc
power sources without the need for modification or external
inverters. The built-in ac/dc power supply allows operation
from 12 to 28 Vdc sources or 115/230 Vac sources.

RUGGED, WEATHER-RESISTANT ENCLOSURE

The Super 2MR Receiver electronics are enclosed in a
rugged weather-resistant case designed to function reliably
under the most adverse field conditions. All connectors,
switches and indicators are weatherproof and designed to
stand up to rugged use.

\UDIO [AUDIO!

AUDIO AUDIC )!
DEMOD [ouT ™

]— DEMOD [OUuT 7
|

i i

I

&

i

|

]

|

S [ TACE TRACKINC VIDEO |
L TACe 3 : SN 0 AMH YO i
N L ONTROLUTED bl CHANNE ik W Fed vEMOD e VIDEO Eo
2 \LTENUATOR LILTER 2 ;’ i
| é | !
FREQUENCY ‘vl'(4)(\1{llf L_____
SYNTHESIZER | ;
OSCIL i !
OUTPUT
AGE e
b DETECTOR
[ 350~ TR
| 3 8 | ]
2 9! |
f | ml
Figure 1-2. Super 2MR Receiver — Simplified Block Diagram
1-2




SECTION 2
SPECIFICATIONS

GENERAL
Type superheterodyne, frequency agile,
dual conversion
1aaio Capacity 525/625 line video plus
-two audio channels
Yroquency Range
Domestic 1.990t0 2.110 and
2.45010 2.5 GHz
ntarnationai 2.3t02.7 GHz
aanness
taaQto 2110 and
L a50102.5GHz 30 channels (10 basic
channels w/offset)
23027 GHz 10 channels
Locat Oscillator digital synthesizer
Erequency Stability +0.005%
Hecewver Noise Fiqure 2 dB typical,

2.5 dB maximum

IF Banawiath (70 MHz IF)
tanaara 14 MHz
Oonnonai 20 MHz
Video Qutduts 2: one video and one
composite baseband

Lovel 1V P-P

Impeaance 75 ohms
iF Output {70 MHz)

Level +5dBm

impeaance : 75 ohms
Audio Outputs 2

Level Oto +18dBm

impeaance 600 ohms balanced
CONNECTORS (All Weatherproof)
‘«;ldeo Type BNC
Composite Baseband IF Output Type BNC
Auaio Output XLR
RF Output Type N
Power Mulitiple Pin, MS Type

Remote Control
ENVIRONMENTAL
Temperature Range

Rectangular Panel

Operating (Full Spec) —20to +55°C

. (case temperature)

Relative Humidity 95%
Altitude

Operational 15,000 feet (4500m)

Storage 50,000 feet (15,000m)

AUDIO PERFORMANCE
Subcarrier Frequencies Synthesizer controlled,
independently field
programmable)

Frequency Response
40 Hzto 15 kHz
100 Hz to 10 kHz

Harmonic Distortion

+1.5dB maximum

+0.5 dB maximum

0.5% maximum at 75 kHz
peak deviation

De-Emphasis
525 Line 75 ps
625 Line 50 ps
Optional Flat
Audio Output Level Oto +18 dBm (TT output)
Audio Impedance 600 ohms balanced

Audio Signal-to-Noise Ratio (RMS/RMS)
With Pulse and Bar Video Test Signal
AtRCL = —40dBm 65 dB minimum

(w/de-emphasis)

VIDEO PERFORMANCE*
Signal-to-Noise 65 dB minimum
Signal-to-Hum (P-P/RMS) 56 dB

POWER REQUIREMENT
Input Range "11.5 to 32 Vdc inclusive or
115/230 Vac (50 to 60 Hz)

PHYSICAL CHARACTERISTICS

Case self-contained enclosure w/handie,
rugged weather-resistant construction
Color white w/decorative trim
Controls all controls and connectors mounted
on front panel except RF connector
Size 5" (h) x 6.5” (w) x 12" (d)
(12.7 x 16.5x 30.5 cm)
Weight 14.5 Ibs. (6.6 kg)

*Based on 14 MHz IF BW, RCL of —40 dBm and
525 Line CCIR Weighting.
All specifications are subject to change.
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Specifications

Video Performance*

VIDEO PERFORMANCE ICOMPOSITE OUTPUT|FILTERED OUTPUT

Frequency Response

10kHzto 5.5 MHz +0.25dB maximum +0.5dB maximum
Differential Phase (10-90% APL) | 1° 12
Differential Gain (10-90% APL) | 2% 2%
Field Tilt 1 IRE unit 1 IRE unit
Chroma Delay Inequality (RCD) | +20ns +40ns
Chroma Gain Inequality (RCL) +2IRE units +1IRE units
Luminance Non-Linearity 2% maximum 2% maximum
Chrominance Intermod 1% maximum 1% maximum
Chroma-Luminance Delay +20nsec +20nsec
Long-Time Distortion (Bounce) | 35IRE units 35 IRE units




~ SECTIONS
INSTALLATION

SCOPE

The scope of this section is to cover the receiving inspection
and a typical installation. Mounting configurations, antenna
sizes and shapes are optional and tailored to customer
requirements.

UNPACKING AND HANDLING

UNPACKING. Each unit is shipped with all equipment
assembled, wired, factory-system tested, and then pack-
aged in appropriate shipping containers.

Care shall be taken when removing equipment from the con-
tainer to prevent damage to the units. Ensure that all parts
and accessories are removed from the container and pack-
ing material before they are discarded. Verify that equipment
shipped agrees with the equipment list and sales order.

DO NOT discard the container or any packing material until
mechanical inspection has been satisfactorily completed.
This material must be available if a damage claim is made
with the carrier.

MECHANICAL INSPECTION. Inspect the equipment for
shipping damage. Make sure that the equipment is clean,
and no wires, cables or connectors are broken, damaged or
loose.

NOTE

DO NOT operate any internal controls as the equip-
ment has been factory adjusted for proper operation
prior to shipment and may need only minor adjustment
before being placed in service.

DAMAGE IN SHIPMENT. Should any damage be dis-
covered after unpacking the system, immediately file a claim
with the carrier. A full report of the damage shall be made and
a copy forwarded to M/A-COM MVS, Inc. The company will
then advise what disposition is to be made of the equipment.

RETURN AUTHORIZATION. Subject to standard
terms of the warranty policy, M/A-COM MVS, Inc. will
repair all defective equipment or component modules
atits Burlington, Massachusetts factory.

Material forwarded to M/A-COM MVS, Inc. must be
accompanied by a Return Authorization Tag which is
available on request.

INSTALLATION PRACTICES

RECEIVER AGC VS RECEIVED CARRIER LEVEL
(RCL). Figure 3-1 depicts an AGC vs RCL characteristics
curve of a typical Receiver.

PATH ALIGNMENT. Basically path alignment should be
line-of-sight (LOS). Avoid alignments with obstacles in path
such as buildings, signs, bodies of water, and trees, wherev-
er possible. When aligning the Receiver, try to obtain the pre-
dicted value on Receiver AGC.

INSTALLATION. The Receiver comes as a self-contained
unit which is readily adaptable to individual customer
requirements. Mounting configurations vary with customers,
some supplying their own means of mounting and others
procurring their mounting from M/A-COM MVS; Inc.

SIGNAL AND POWER CONNECTIONS

Except for the RF input signal connector, all signal and
power connections are provided on the front panel of the
Receiver chassis. Consult system data to determine which

options apply (Table 3-1).

Table 3-1. Signal and Power Connections

LEGEND FUNCTION

POWER Connectto primary power source via
appropriate line cord.

VIDEOOUT Video output signal connection.
IFOUT Composite video output signal

COMPSTOUT connection. (Alternate 70 MHz IF
output signal connection.)
AUDIO 1 Audio output signal connection.
AUDIO 2 Audio output signal connection.
REMOTE Remote control interface.
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Installation
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Figure 3-1. Typical Receiver Sensitivity
PRIMARY POWER CAUTION

The Receiver will operate from 12 Vdc, 115 Vac or 230 Vac
sources simply by selecting the appropriate line cord.

In an emergency, a single 12 Vdc car battery can be used to
power the Receiver. An optional 12 Vdc battery pack with

charger is available.

The primary power source should be turned OFF and remain
OFF until all power circuits are connected and until initial

turn-on of the equipment.

3-2

With ac mains service, DO NOT use the multipin con-
nector as a means of disconnecting power source
from equipment. Perform disconnect at the ac mains
power outlet first.

ANTENNA CONNECTION

The RF input connector (Type N) located at the rear of the
chassis provides the means for connection of the
Receiver to the antenna.




SECTION 4
OPERATING
INSTRUCTIONS

SCOPE OPERATING CONTROLS AND INDICATORS

This section descripes the operating controls and indicators

of the Recelver (Figure 4-1) and contains the initial turn-on
proceaures tor the equipment. :

The operating controls and indicators for the Super 2MR are
listed in Table 4-1.

SIGNAL STRENGTH

F/0uT
CMPST OUT

Figure 4-1. Front Panel Controls and Indicators
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Operating Instructions

Table 4-1. Front Panel Controls and Indicators

CHANNEL SELECTOR SWITCH (Optional) 1through 10
(a 10 position rotary switch)

CHANNEL OFFSET SWITCH (Optional) -,0, +
(a3-position rotary switch)

Fuse, F1* AC2ASB
Fuse, F2* DC5A

CONTROL LEGEND FUNCTION
Meter, M1 SIGNAL STRENGTH 32-Bar LED bar graph receive carrier level indicator.
Power Switch (toggle switch) ON-OFF Power ON-OFF control.

Selects one of ten RF channels

Offsets carrier 4.25 MHz above (+ ) or below (—)
channel frequency for 30 channel operation.

Provides overload protection when unitis operated
from an ac power source.

Provides overload protection when unitis operated
from a dc power source.

“Mounted on rear panel.

SYNTHESIZED AUDIO DEMODULATOR PRE-
OPERATIONAL SETUP

The Receiver should be switched OFF at this point. Discon-
nect primary power cable from the Receiver.

Step 1. Place the Receiver on a clear work surface and
turn it upside down (so that the Power Supply half of the
chassis is on top).

Step 2. Remove four screws from recessed holes at each
corner of chassis and loosen one of the front carry handles.
Then carefully separate Power Supply section from chassis.

CAUTION

Be careful not to disturb wiring connections to main
chassis.

Step 3. Turn Power Supply section over so that diagrams
of internal controls are visible for ready reference and place
adjacent to chassis.

Step 4. Refer to diagram of Audio Demodulator and
locate DIP switch SW401. On each Audio Demodulator,
program this switch for desired subcarrier frequency (Table
4-2).

Step 5. Restore Power Supply section to its original posi-
tion. Secure by fastening four screws and tighten carry han-
dles.

INITIAL TURN-ON PROCEDURE

Step 1. Verify that primary power voltage and polarity are
correct and that the correct power line cord is used.

Step 2. Place power switch S1 to ON position.

Step 3. Using CHANNEL and OFFSET rotary switches,
select the desired channel frequency (Table 4-3).

Step 4. Read and record SIGNAL STRENGTH bargraph
meter.
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Table 4-2. Subcarrier Frequency Programming

SUBCARRIER SW401 SWITCH POSITIONS

FREQUENCY
(MHz) 1 2 3 4 5 6 7 8 9 10
4.83 : ON OFF ON ON ON OFF ON ON ON ON
58 ON ON OFF ON ON OFF OFF OFF ON ON
6.2 ON ON OFF ON OFF OFF ON ON OFF ON
6.8 ON ON OFF OFF ON OFF ON OFF OFF ON
7:5 ON ON ON OFF OFF OFF ON ON ON OFF
8.065 OFF ON ON OFF ON OFF ON OFF ON OFF
8.3 ON ON ON OFF OFF ON OFF OFF ON OFF
8.5 ON ON ON ON ON ON ON ON OFF OFF

Table 4-3. Channel Select Control Chart

1
BASIC CHANNEL CHANNEL SELECT
| CHANNEL OFFSET FREQUENCY
(S1) (S2) (MHz)
1 — 1994.75
0 1999.00
+ 2003.25
2 = 2012.25
0 2016.50
+ 2020.75
3 = 2029.25
0 2033.50
+ 2037.75
4 - 2046.25
0 2050.50
+ 2054.75
5 — 2063.25
= 0 ; 2067.50 T

+ 2071.75
6 = 2080.25
0 2084.50
=5 2088.75
74 = 2097.25
0 2101.50
+ 2105.75
8 = 245425
0 2458.50
+ 2462.75
9 = 2471.25
0 2475.50
+ 2479.75
10 = 2487.75
0 2492.00
+ 2495.75

Note: International 2.5 GHz band channel frequencies are
preset as specified by the user.
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Operating Instructions

INTERNAL CONTROLS

The Receiver should be switched OFF and the primary
power cable should be disconnected from th
Receiver. ; .

PART A. Foraccess to Video Demodulator, Audio Demod-
ulators, and Power Supply internal controls and test points,
use the following procedures.

Step 1. Place the Receiver on a clean work surface and
turn it upside down so that the Power Supply half of the chas-
sis is on top.

Step 2. Remove four screws from recessed holes at each
corner of chassis and loosen one of the front carry handles.
Then carefully separate Power Supply section from chassis.

CAUTION

Be careful not to disturb wiring connections to main
chassis.

Step 3. Turn Power Supply section over so that diagrams
of Video Demodulator and Audio Demodulator internal con-
trols and test points are visible for ready reference and place
adjacent to chassis.

Step 4. The VIDEO GAIN control (R146) of the Video
Demodulator is accessible through an access hole in the
shielding plate mounted on four standoffs. For access to
other Video Demodulator controls, remove the shielding
plate.

NOTE

At this point, Video Demodulator and Audio Demod-
ulator internal controls are accessible. Continue with
Step 5 for access to Power Supply internal controls.

Step 5. Remove cover plate from Power Supply section
by unfastening two screws at geometric center of cover and
carefully lift cover off.

CAUTION

Be careful not to disturb wiring connections to main
chassis.

NOTE

Power Supply internal controls are now accessible.
Upon completion of the required adjustments or mea-
surements, continue with Step 6.

Step 6. Replace Power Supply cover plate and fasten
with two screws.

Step 7. If shielding plate was removed from Video
Demodulator, remount it on the four standoffs.

Step 8. Restore Power Supply section to its original posi-
tion on chassis. Secure by fastening four screws (one in
each corner) and retighten handles.

PART B. Foraccessto 1stand 2nd IF Filters, Synthesizer,
and AGC/IF Amplifier internal controls and test points, use
the following procedure.

Step 1. Place the Receiver on a clean work surface and
remove top cover by unfastening six screws.

Step 2. Carefully lift off cover and place on bench. Dia-
grams of internal controls and test points are now visible for
ready reference.

Step 3. Remove cover piate from individual modules for
access to controls and test points.

NOTE
i1st and 2nd IF Filter, Synthesizer, and AGCI/IF
Amplifier internal controls are now accessible. Upon
completion of the required adjustments or measure-
ments, continue with Step 4.
Step 4. Replace cover plates-on modules.

Step 5. Replace top cover on Receiver chassis and
tighten six screws securing cover to chassis.

e



~ SECTION5
MAINTENANCE AND
TROUBLESHOOTING

GENERAL

Maintenance includes both preventive and corrective
maintenance.

Preventive maintenance consists of the semi-annual and
annual procedures adopted to prevent minor problems from
developing into major breakdowns. Initiate and carry out a
preventive maintenance schedule which checks system
operation and exercises all control functions to avoid
malfunction occurrence. This insures optimum system per-
formance.

Corrective maintenance is indicated when a fault or impair-
ment to normal operation is noted. Troubleshooting proce-
dures will isolate the fault to a subsystem or unit. Repair,
replacement or adjustment of the subsystem or unit will
correct the fault to restore normal operation.

MAINTENANCE LOG. Record measurements and
corrective action taken in a maintenance log as reference
information for use in future alignment, maintenance and
troubleshooting.

NOTE

FCC Rules and Regulations mandate that when-
ever measurements or adjustments are performed
that may effect the frequency, power or modulation of
the radio system, pre- and post-measure measure-
ments of the latter must be entered in the FCC Radio
Station Log. Also. a log entry must be made anytime
the Transmitter is removed from service or restored to
service.

Measurements or adjustments that require turning RF
ON or OFF or which may affect frequency, power or
modulation must be performed only under the supervi-
sion of an FCC licensed Radiotelephone Operator, 1st
or 2nd Class. Other measurements such as meter
readings or test point measurements may be con-
ducted by unlicensed personnel.

PREVENTIVE MAINTENANCE

Preventive maintenance is the systematic care, servicing,
and inspection of equipment to prevent occurrence of
trouble, to reduce downtime, and to maintain the equipment
in serviceable condition. Preventive maintenance proce-
dures are normally performed semi-annually and annually;
specific procedures are provided herein. The semi-annual
checks should be also performed when the equipment is ini-
tially installed and when the equipment is reinstalled after re-
moval for any reason.

PERIODIC MAINTENANCE. On asemi-annual basis, sta-
tion personnel should record, in a maintenance log, the nor-
mal measurements of equipment operating parameters so
that equipment performance overtime may be monitored. A
comparison of the measurements entererd in the mainte-
nance log is a means of determining any long-period
changes in equipment performance. M/A-COM MVS, Inc.
does not recommend periodic adjustment to the equipment.
If operating policy requires the operational checks be made
on a periodic basis, these checks should be limited to those
which do not unnecessarily alter equipment adjustments.
Adjustments should be made only in the event that the equip-
ment fails to meet performance specifications. The periodic
maintenance log should be examined to determine whether
any failure that occurs is gradual or catastrophic. If the failure
is of an abrupt nature, refer to the troubleshooting proce-
dures before readjusting the equipment.

SEMI-ANNUAL CHECKS. Ifthe equipmentisin continuous
use, perform only those steps that do not interfere with the
equipment operation.

1. EXTERIOR SURFACES. Clean outside of case and
front panel

2. CABLE CONNECTIONS. Check all cable connec-
tions and finger-tighten if necessary.




Maintenance and Troubleshooting

3. Measure Transmitter operating parameters and record
the readings in the maintenance log. Any variance from pre-
vious measurements should be investigated.

ANNUAL CHECKS. Perform the follwoing checks on an
annual basis. If the equipment is in continuous use, perform
only those steps that do not interfere with equipment
operation.

1. HARDWARE. Tighten loose screws and replace mis-
sing hardware as required.

2. INDICATOR LAMPS. Check and replace if defective.

3. CABLES. Inspect for wear and fraying, and repair if
necessary. Replace cable assemblies in which wiring instal-
lation or connectors are damaged.

4. PAINTED SURFACES. Clean, and if necessary, paint
bare metal spots, blistered, pitted or flaking areas.

5. ANTENNAS AND TOWERS. Check mounting
hardware and guy wires. Tighten or replace as necessary.
CORRECTIVE MAINTENANCE
Corrective maintenance consists of troubleshooting, repair,

adjustment, and test of the system or subassemblies to
locate and fix faults.

Effective corrective maintenance can best be accomplished
when the operating principles of both the overall system and
the individual units comprising the system are fully under-
stood. Therefore, the technical descriptions of the system
and the individual units should be thoroughly read before at-
tempting any corrective maintenance.

NOTE

Troubleshooting this system should be undertaken
only by experienced personnel, with proper test equip-
ment,who posesses a FCC 1st or 2nd Class
Radiotelephone license.

After the trouble is isolated to a malfunctioning system, any
faulted unit can be quickly isolated by functionally analyzing
the indicated trouble. Here again, a thorough knowledge of
all system functional loops is necessary.

M/A-COM MVS, Inc. does not recommend repairing all of the
modules or subassemblies. Certain assemblies should not
be repaired but must be replaced.

MEASUREMENT CONVERSIONS

A dBmV-to-dBm-to-w.V conversion chart (Table 5-1) is pro-
vided to allow the user to convert any measurements listed
herein to those his test equipment is calibrated in.
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Table 5-1. Measurement Conversions (dBmV to dBm to pV) — 75 Ohms

dBmV |dBm| uV | dBmV [dBm| uV | dBmV |dBm| uV | dBmV [dBm|  uV
~-60 |-109| 1.00| -25 | -74| 5623] 10 |-39]| 3.162| 45 |- 4| 177.800
-59 |-108{ 1.12| -24 |-73| 6310 11 |-38| 3548 46 |- 3| 199,500
-58 |-107| 1.26] -23 |-72| 7079| 12 |-37| 3981| 47 |- 2| 223.900
-57 |-106| 1.41| -22 | -71| 7943| 13 |-36| 4467| 48 |- 1| 251200
-56 |-106| 1.58| -21 |-70| 89.13| 14 | -35| 5012| 49 0| 281.800
-55 |-104| 1.78] -20 | -69| 10000f 15 | -34| 5623 50 |+ 1| 316.200
-54 |-103| 199| -19 |-68| 11220 16 |--33| 6310 51 |+ 2| 354100
-53 |-102| 2.24| -18 | -67| 12590 17 |-32| 7079| 52 |+ 3! 398100
-52 |-101| 251| -17 |-66| 141.30| 18 | -31| 8913| 54 |+ 5| 446.700
-51 |-100| 282 -16 | -65| 15850 19 | -30| 8913| 54 |~ 5| 501.200
-50 |- 99| 3.16| -15 | -64| 17780 20 |-29| 10000| 55 |+ 6| 562300
-49 |- 98| 355| -14 |-63| 199.50| 21 | -28| 11220 56 |+ 7| 631,000
-48 |- 97| 398| -13 | -62| 22390 22 |-27| 14130| 58 |+ 9| 794,200
-47 |- 96| 447| -12 | -61| 25120| 23 | -26| 14130 58 |+ 9! 794200
-46 |- 95/ 501 -11 |-60| 28180 24 |-25| 15850| 59 |+10! 891.300
-45 |- 94| 562| -10 |-59| 31620| 25 |-24| 17780 60 | +11| 1.000.000
-44 |- 93| 631| -9 |-58| 35480 26 |-23| 19,950 61 |+12| 1,122,000
-43 |- 92| 708 - 8 |-57| 39810 27 |-22| 22390| 62 |+13| 1.259.000
-42 - 91| 794 -7 |-56| 44670| 28 | -21| 25120| 63 | +14| 1,413,000
-41 |- 90| 891| -6 |-55| 501201 29 |-20| 28.180| 64 | +15| 1585.000
-40 |- 89|10.00| - 5 |-54| 56230| 30 |-19| 31620| 65 |+16| 1.778.000
-39 |- 881122 - 4 |-53| 631.00| 31 | -18| 35480| 66 |+17| 1.995.000
-38 |- 87(1259| - 3 |-52| 70790 32 |-17| 39810| 67 | +18| 2.239.000
-37 |- 86{1413| - 2 |-51| 79430 33 |-16| 44670| 68 | +19| 2512000
-36 |- 85/1585| - 1 | -50| 89130 34 |-15| 50.120| 69 | +20| 2.818,000
-35 |- 84[17.78 0 |-49(100000| 35 |-14| 56230| 70 |+21| 3,162,000
-34 |- 83|19.95 1 | -48[1.12200| 36 | -13| 63,100| 71 | +22| 3.548,000
-33 |- 82|22.39 2 | -47|1259.00| 37 |-12| 70790| 72 | -+23! 3.981.000
~32 |~ 812512 3 | -46(1.41300| 38 | -11| 79430| 73 | +24| 4.467.000
-31 |- 80/28.18 4 | -45(|158500( 39 | -10| 89.130| 74 | +25| 5012000
-30 |- 79/3162 5 | -44|177800| 4 - 9/100000| 75 |+267 5623000
-29 |- 783548 6 | -43[1.99500| 41 |- 8|112200| 76 | +27| 6.310.000
-28° |- 77&3931 7 | -42|223900| 42 |- 7[|125900| 77 |+28| 7.079.000
-27 |- 76{4467 8 | -41251200( 43 |- 6[141.300| 78 | +29| 7.943.000
-26 |- 75{50.12 9 | -40|281800| 44 |- 5(158500| 79 |~+30| 8913.000
| i 80 | +3110.000,000
For50 ohms = -1.7dBm = 224000 uV - +47dBmV
For600ohms - ~9.0dBm = 774.000uV = -58dBmV
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MEASUREMENTS AND ADJUSTMENTS

Measurement and adjustment procedures for the Receiver
are outlined below. z

Test equipment operating instructions are not included
herein except for precautionary notes. Equivalent test equip-
ment may be substituted if necessary. All test cables should
be as short as possible, all impedances should be matched,
and terminations correctly located.

NOTE

If difficulty is experienced in obtaining the proper per-
formance during any adjustment, the test equipment
(including all cables and terminations) should be dis-
connected and tested to determine whether the test
setup is contributing to the system performance read-
ings in any manner.

RECEIVER PRETEST SETUP

Either of two basic adjustment and checkout configurations
may be used. The preferred method consists of operating
the Receiver on a test bench with a mating test Transmitter
using path-loss test attenuators to control the received car-
rier signal level. This method is similar to that used in factory
testing and should provide comparable results. The second
method uses the actual operating path as the RF attenuator.

The test Transmitter shall be operating at the same fre-
quency as the Receiver channel under test and adjusted for
proper deviation (x4 MHz at 1V P-P). Unless otherwise
specified, standard CCIR weighting, a receive carrier level of
—40 dBm and 525 line TV emphasis shall be used.

Allow at least one hour of operation for the equipment to
stabilize before conducting any adjustments or tests.

Test configurations employed are shown in Figure 5-1.

PORTABLE RECEIVER ALIGNMENT
CAUTION

Do not insert or remove modules while power is ap-
plied to the unit.

Step 1. Equipment Setup

a. Connect the Transmitter RF output to a suffi-
cient number of path-loss test attenuators to reduce the
Transmitter RF power output level below 1 mW. Connect the
Receiver RF input to the path-loss test attenuator output.

. b. Place the Receiver on a clear work surface
and turn it upside down (so that the Power Supply half of the
chassis is on top).

c. Remove four screws from recessed holes at
each corner of chassis and loosen one of the front carry
handles. Then carefully separate Power Supply section from
chassis.

CAUTION

Be careful not to disturb wiring connections to main
chassis.

d. Turn Power Supply section over so that dia-
grams of internal controls are visible for ready reference and
place adjacent to chassis.

e. Refer to diagrams of Video Demodulator and
Audio Demodulator module internal controls for use during
the following procedures.

Step 2. Turn ON test Transmitter and Receiver and posi-
tion CHANNEL SELECTOR to a mid-band channel for the
following steps.

Step 3. Video Output Level Adjustment — Connect the
video signal generator to the test Transmitter video input and
apply a multiburst video signal at 1V P-P. Connect the
waveform monitor to the VIDEO output jack on the Receiver
unit. If necessary, adjust the VIDEO GAIN (R146) control on
the Video Demodulator module for 1V P-P (140 IRE units).

Step 4. De-Emphasis Adjustment — Apply a window
video signal at 1V P-P to the video input jack of the test
Transmitter and observe 140 IRE units on a waveform moni-
tor scope at the video output of the Receiver. Adjust the de-
emphasis potentiometers R143 and L1089 if necessary for a
square window response.

Step 5. Frequency Response

a. Connect the baseband signal generator to the
Transmitter VIDEO jack.

b. Configure the baseband signal generator for
200 kHz at 1V P-P (140 IRE units).

c. Connect the terminated RMS voltmeter to the
test Receiver output and record reading in the maintenance
log.

NOTE

Calibrate the signal generator at each step prior to tak-
ing readings.

d. Holding the input signal level constant, take

readings at 100, 200, and 500 kHz, and 1, 2, 3, 4, 4.5, 5.6,
and 8 MHz. If required, adjust and variable capacitor C134
on the Video Demodulator module for flat response. These
adjustments are factory preset and normally should not re-

quire readjustment. Record difference in decibels between

each reading and the reference reading.

Step 6. Receiver AGC Calibration — The purpose of this
test is to calibrate the Receiver SIGNAL STRENGTH meter

reading and system signal-to-noise (S/N) ratio with a known |
RF signal input level. This information may be used for path |
loss testing and as an indication of received signal strength .

(Figure 5-2).

—
|
|
|
|
-
|




5
s

suoneinbyuo) 1sa] waisAg -G ainbiy

750
DEVIATION
A METER
| |
| ' : |
| ACTUAL PATHLOSS I 75
VIDEO
o g ] | USepasaTrEnuATOR | ‘ e
I | MONITOR
GENERATOR | I |
| ! | |
I { | |7s0
VIDEO : VIDEO
SIGNAL TRANSMITTER |——3- PATHLOSSTEST | | RECEWER l)—%——
GENERATOR I | ATTENUATOR VECTORSCOPE
VIDEO IN l)— ATTN _<| VIDEO OUT 2] EIA EA e
sciv | scouT |—p-
| T | patniosssmuaten | ! 2 VoLT
| |  BYFIXED PATHLOSS l METER
| ATTENUATOR |
{ sC | SYSTEMSMEASUREMENTS ! l7se e
out
| TRANSMITTER MEASUREMENTS I % . I O
| | | SCOPE
| | l
DEVIATION | | =
METER l— — — — — | 3 |
P 3 FREQUENCY
| | COUNTER ®
2008 PATHLOSS I
| testaTrenuaToR |
| | 70
| POWER
. | SENSOR METER
| I
| |
NOTES:
CONSULT TEST PROCEDURES
EIA 1 EIA HIGH PASS FILTER
EIA 2EIA WEIGHTING ALTERNATE ALTERNATE

CONNECTIONS

CONNECTIONS

Bunooysajqnos) pue asueusjuiepy




a. Connect the RF signal generator to the
Receiver RF input connector with a calibrated coaxial cable.

b. Adjust the signal generator to the operating
frequency. .

c. Calculate the Receiver input power which is
the mathematical sum of the interconnection cable loss plus
the attenuator reading [i.e., —1 dB (cable loss) plus —30dB
attenuation setting, yields a Receiver input power of
—40 dB].

d. Construct an AGC calibration chart (Table 5-2)
of input versus SIGNAL STRENGTH meter reading in 10 dB
steps from —20 to —80 dBm and at 33 dB signal-to-noise
(Receiver threshold) point. Record this chart in the
maintenance log.

Restore the Receiver to normal path loss.

Table 5-2. AGC Calibration Chart

RF METERAGC S/N

INPUTLEVEL READING RATIO
—20dBm dB
—30dBm dB
—40dBm dB
—50dBm dB
—60dBm dB
—70dBm dB
—80dBm dB
dBm —33dB

Step 7. Audio Alignment
NOTE

Refer to synthesized Aduio Demodulator preopera-
tional setup procedures in Section 4.

Verify that the test Transmitter is equipped with audio
channels corresponding to the Audio Subcarrier
Demodulators installed in the Receiver (i.e., same
subcarrier frequencies; and emphasis).

Maintenance and Troubleshooting

The test Transmitter shall be adjusted for proper sub-
carrier deviation (75 or 100 kHz per system require-
ments) and level (14 IRE units of subcarrier on the
video for each audio channel; dual audio will be 28 IRE
units).

Set up one audio channel at a time.

a. Connect an audio distortion analyzer with ap-
propriate load to the AUDIO 1 (2) output of the Receiver.

b. Apply multiburst at 1V P-P to video input jack
of the test Transmitter and observe 140 IRE units on monitor
connected to composite output of the Receiver.

c. Apply 1 kHz signal at required signal level to
AUDIO 1 (2) of the test Transmitter.

d. Adjust audio gain control potentiometer R451
for desired output level (0 dBm to +18 dBm adjustment
range).

e. Reference performance characteristics in
Section 1. Check audio distortion, check frequency
response (at —20 dBm below normal input level) and check
signal-to-noise (at normal input level).

1) Method of Measurement — The audio chan-
nel shall be operated at standard input and output test tone
(TT) level and the measuring equipment shall terminate the
circuit in a standard load impedance. A test tone of 1000 Hz,
having less than 0.1% rms harmonic distortion, shall be
applied to the audio input of the system at 100% modulation
at peak deviation.

2) Since pre-emphasis and de-emphasis are
employed, the input level to the system shall be adjusted at
each measurement to operate the system not to exceed
peak deviation (75 or 100 kHz). This will require dropping the
input audio level with increasing frequency as the pre-
emphasis curve rises. The input and output level controls
shall not be readjusted during this procedure.

Step 8. At conclusion of Receiver alignment, restore
Power Supply section to its original position on chassis.
Secure by fastening four screws (one in each corner) and
retighten carry handles.
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Maintenance and Troubleshooting

VIDEO SYSTEM PERFORMANCE TESTS

These tests are provided so that video system performance
parameters can be properly met, and to insure compliance
with operational requirements. Video waveforms are shown
in Figure 5-3. The following tests should be performed.

e Video Unity Gain

® Video Frequency Response

e Video Differential Gain

e Video Differential Phase

e Video Signal-to-Noise

e Video Signal-to-Hum

e Chrominance-Luminance Gain Inequality
o Chrominance-Luminance Delay Inequality
e Field Squarewave Tilt

e 2T Pulse ‘K’ Factor

IRE
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2 358
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40
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20 -
lot
A. Composite Test Signal
MOD 12.5 T PULSE
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IRE MO0
SCALE STAIRCASE
UNITS
T BAR
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80
- 4—18 |y —»=f
60 )

40

20

LR B L R

20

el

40
B. Combination Test Signal

Figure 5-3. Video Test Waveforms
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VIDEO UNITY GAIN. Prior to performing any other test,
adjust the video system to unity gain at 1V P-P.

Step 1. Configure the video signal generator for muilti-
burst operation into a terminated video waveform monitor.

Step 2. Adjust the video signal generator for proper out-
put at 1V P-P and connect it to the Transmitter video input.

Step 3. Connect the path-loss test attenuators (70 dB
below 10 GHz and 60 dB above 10 GHz) between the Trans-
mitter RF output and the Receiver RF input.

Step 4. Connect the terminated video waveform monitor
to the Receiver output. Adjust the Receiver video gain con-
trol R146 on the Receiver Video Demodulator for a 1V P-P
signal.

This completes the video unity gain adjustment.

VIDEO FREQUENCY RESPONSE

Step 1. Connect the baseband signal generator to the
Transmitter video input.

Step 2. Configure the baseband signal generator for 200
kHz at 1V P-P.

Step 3. Connect the terminated rms voltmeter to the Re-
ceiver output. Configure rms voltmeter for upper third scale
reading and record reading in the maintenance log.

Step 4. Holding the input signal level constant, take read-
ings at 10, 100, 500 kHz and 1, 2, 3, 3.58, 4.0, and 4.3 MHz.
Record difference in decibels between each reading and the
reference reading at 200 kHz.

Video Frequency Response (Alternate Method No. 1)

A terminated video waveform monitor with the horizontal
sweep on two-thirds position, may be used in place of the
rms voltmeter. Record frequency response as percent differ-
ence referred to 100% at 200 kHz reference and convert to
decibels.

Video Frequency Response (Alternate Method No. 2)

A video sweep from 50 kHz to 5 MHz may be connected at
0.7V peak-to-peak to the Transmitter video input. View the
recovered signal on a terminated video waveform monitor.
Record frequency response as percent difference referred to
100% at 200 kHz reference and convert to dB.

VIDEO DIFFERENTIAL GAIN

Step 1. Configure the video signal generator for stairstep
signal with 3.58 MHz subcarrier at 50% average picture level
(APL). Connect the video signal generator to the Transmitter
video input.




Step 2. Connect a terminated video vectorscope to the
Receiver video output. Measure and record differential gain.
Repeat for 10% and 90% APL.

Video Differential Gain (Alternate Method No. 1)

A terminated video waveform monitor, with the vertical input
selector at high pass position, may be used to measure diffe-
rential gain at 10, 50, and 90% APL.

VIDEO DIFFERENTIAL PHASE

Step 1. Configure the video signal generator for stairstep
signal with 3.58 MHz subcarrier at 50% APL. Connect the
signal generator to the Transmitter video input.

Step 2. Connect a terminated video vectorscope to the
Receiver output. Measure and record differential phase. Re-
peat for 10 and 90% APL.

VIDEO SIGNAL-TO-NOISE (S/N)

Step 1. Connect EIA weighting network plus the Low
Pass Filter and the High Pass Filter between the Receiver
video output and a 75 ohm termination.

Step 2. Connect an rms voltmeter across the termination.

Step 3. Remove the Transmitter video input signal and
terminate the Transmitter video input signal.

Step 4. Read the residual noise voltage on the rms volt-
meter and convert this reading to signal-to-noise (S/N) in de-
cibels by reference in Figure 5-4. Filter loss has been in-
cluded in the chart preparation and, therefore, if 1V peak-to-
peak unity gain exists in the system, the solid-line conversion
is the system signal-to-noise (S/N) ratio. Record this value in
decibels in the maintenance log. -
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Figure 5-4. Signal-to-Noise (S/N) Conversion Chart

Maintenance and Troubleshooting

VIDEO SIGNAL-TO-HUM (S/H)
Step 1. Terminate the Receiver in 75 ohms.

Step 2. Connect EIA Low Pass Filter across the termina-
tion and connect the filter output to the oscilloscope.

Step 3. Remove the Transmitter video input signal and
terminate the Transmitter video input terminal.

Step 4. Read the residual hum voltage on the oscillos-
cope in peak-to-peak amplitude and convert this reading in
millivolts (mV) to signal-to-hum in decibels by reference to
Figure 5-5. If 1V P-P unity gain exists in the system, the solid
line conversion is the system signal-to-hum ratio. Record
this value in decibels in the maintenance log.

80 |RER R
_ UNWEIGHTED ]
] LUMINANCE ONLY
70 —2
o N
o hs
=
—32
50 O \
D ~N
___'5" ™
T ™
o
.:. P-P METER READING (MILLIVOLTS)
30 By 11 Jirit e Yol i
{ aet ~N M <O (-] T2}
c © CCCOo O = N M ¢ WVOrEA2

Figure 5-5. Signal-to-Hum (S/H) Conversion Chart

. CHROMINANCE-LUMINANCE GAIN INEQUALITY

Step 1. Configure the video waveform generator for a
sine? pulse and bar test signal. Connect the waveform gen-
erator to the test Transmitter video input connector.

Step 2. Connect a terminated video waveform monitor to
the Receiver video output.

Step 3. Adjust the waveform monitor for a linebar
amplitude of 100 IRE units.

Step 4. Measure the amplitude of the sine? pulse and re-
cord the difference from the line bar amplitude in IRE units.
CHROMINANCE-LUMINANCE DELAY INEQUALITY

Step 1. Configure the video waveform generator for a
sine? pulse and bar test signal. Connect the waveform gen-

erator to the test Transmitter video input connector.

Step 2. Connect a terminated video waveform monitor to
the Receiver video output.
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Maintenance and Troubleshooting

Step 3. Adjust the waveform monitor for a sine? pulse
amplitude of 100 IRE units.

Step 4. Expand the time scale and amplitude scale of the
waveform monitor and observe the peak-to-peak envelope
ripple at the base of the sine? pulse.

Step 5. Calculate the delay as follows:

Delay (ns) = 10D (for 12.5T modulated sine? pulse with
half amplitude duration of 1.57 ps).

WHERE:
d is the peak-to-peak amplitude of baseline deviation in
IRE units with gain errors normalized.
FIELD SQUAREWAVE TILT
Step 1. Configure the waveform generator for a field
squarewave test signal. Connect the waveform generator to
the test Transmitter video input.

Step 2. Connect a terminated video waveform monitor to
the Receiver video output.

5-10

Step 3. Adjust the amplitude of the center of the bar for
100 IRE units on the waveform monitor display.

Step 4. Measure the peak-to-peak change in amplitude of
the bar top in IRE units.
2T PULSE ‘K’ FACTOR

Step 1. Configure the video waveform generator for a
window test signal. Connect the waveform generator to the

test Transmitter video input.

Step 2. Connect a terminated video waveform monitor to
the Receiver video output.

Step 3. Adjust the waveform monitor for a line bar
amplitude of 100 IRE units.

Step 4. Measure the variation of the 2T pulse from the line
bar in IRE units.
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