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WARNING:

HIGH VOLTAGE EQUIPMENT

THIS EQUIPMENT CONTAINS CERTAIN CIRCUITS AND/OR COMPONENTS OF
EXTREMELY HIGH VOLTAGE POTENTIALS, CAPABLE OF CAUSING SERIOUS
BODILY INJURY OR DEATH. WHEN PERFORMING ANY OF THE PROCEDURES
CONTAINED IN THIS MANUAL, HEED ALL APPLICABLE SAFETY PRECAUTIONS.

RESCUE OF SHOCK VICTIMS

. DO NOT ATTEMPT TO PULL OR GRAB THE VICTIM
. IF POSSIBLE, TURN OFF THE ELECTRICAL POWER.

. IF YOU CANNOT TURN OFF ELECTRICAL POWER, PUSH, PULL OR LIFT
THE VICTIM TO SAFETY USING A WOODEN POLE, A ROPE OR SOME
OTHER DRY INSULATING MATERIAL.

FIRST AID

. AS SOON AS VICTIM IS FREE OF CONTACT WITH SOURCE OF
ELECTRICAL SHOCK, MOVE VICTIM A SHORT DISTANCE AWAY FROM
SHOCK HAZARD.

. SEND FOR DOCTOR AND/OR AMBULANCE.
. KEEP VICTIM WARM, QUIET AND FLAT ON HIS/HER BACK.

. IF BREATHING HAS STOPPED , ADMINISTER ARTIFICIAL
RESUSCITATION. STCOP ALL SERIOUS BLEEDING.
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[CAUTION|

INTEGRATED CIRCUITS AND SOLID STATE DEVICES SUCH
AS MOS FET'S, ESPECIALLY CMOS TYPES, ARE SUS-
CEPTIBLE TO DAMAGE BY ELECTROSTATIC DISCHARGES
RECEIVED FROM IMPROPER HANDLING, THE USE OF
UNGROUNDED TOOLS, AND IMPROPER STORAGE AND
PACKAGING. ANY MAINTENANCE TO THIS UNIT MUST

BE PERFORMED WITH THE FOLLOWING PRECAUTIONS:

1. BEFORE USING IN A CIRCUIT, KEEP ALL LEADS
SHORTED TOGETHER EITHER BY THE USE OF
VENDOR-SUPPLIED SHORTING SPRINGS OR BY
INSERTING LEADS INTO A CONDUCTIVE MATERIAL.

2. WHEN REMOVING DEVICES FROM THEIR CONTAINERS,
GROUND THE HAND BEING USED WITH A CONDUC-
TIVE WRISTBAND.

3. TIPS OF SOLDERING IRONS AND/OR ANY TOOLS
USED MUST BE GROUNDED.

4. DEVICES MUST NEVER BE INSERTED INTCO NOR
REMOVED FROM CIRCUITS WITH POWER ON.

5. PC BOARD, WHEN TAKEN OUT OF THE SET, MUST
BE LAID ON A GROUNDED CONDUCTIVE MAT OR
STORED IN A CONDUCTIVE STORAGE BAG.

Remove any built-in power source, such
as a battery, before laying PC Boards
on conductive mat or storing in con-
ductive bag.

6. PC BOARDS, IF BEING SHIPPED TO THE FACTORY
FOR REPAIR, MUST BE PACKAGED IN A CONDUC-
TIVE BAG AND PLACED IN A WELL-CUSHIONED
SHIPPING BOX.
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PREFACE

SCOPE

This manual contains instructions for operating the FM/AM-1200S/A
Communications Service Monitor. The instruction level of this manual is
relatively basic and presupposes no previous experience on the part of
the operator with a communication service monitor of this type. A basic
understanding, however, of communication electronics and practical
troubleshooting methods will be helpful. It is strongly recommended
that operator be thoroughly familiar with Sections 1 through 3 of this
manual before attempting toc perform any operating procedures contained
in Section 4.

APPLICABILITY

A1l information contained in this manual applies to both the FM/AM-1200S
and FM/AM-1200A models, except where otherwise noted. For reasons of
brevity, whenever text information is applicable to both models, the
units are referenced as "FM/AM-1200S/A" (instead of FM/AM-1200S and
FM/AM-1200A separately).

ORGANIZATION

The operation manual is divided into the following major sections:

SECTION 1 - INTRODUCTION
Provides a brief introduction to the FM/AM-1200S/A including pur-
pose, functional capabilities and uses.

SECTION 2 - INSTALLATION
Provides a step-by-step procedure for setting up the FM/AM-
1200S/A for operation.

SECTION 3 - DESCRIPTION OF CONTROLS, CONNECTORS & INDICATORS
Identifies and functionally describes all FM/AM-1200S/A controts,
connectors and indicators.

As an operating aid, Figure 3-1 (which locates
and identifies all FM/AM-1200S/A front panel
controls) has been incorporated into a fold-out
page. By extending the fold-out page, the
operator can easily reference any front panel
control while simultaneously performing any
operating procedure contained elsewhere in this
manual.
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SECTION 4 - QPERATION
Contains instructions for operating the FM/AM-1200S/A Keyboard
and VFD. Using the Keyboard, the operator can enter data into

the FM/AM-1200S/A in the following modes:

1. Direct Data Entry
2. Programmed Data Entry into Memory

3. Executed Data Entry from Memory

In addition to Keyboard operation, this section contains a selection of
basic operating procedures pertaining to all major functions of the
FM/AM-1200S/A.

Useful

SECTION 5 - AVAILABLE QPTIONS
Contains descriptions and operating procedures of available
options to the FM/AM-1200S/A.

supplementary information relating to the operation of the

FM/AM-1200S/A is contained in appendices at the rear of the manual.
(See Table of Contents for a detailed 1ist of manual contents.)

ii
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SEGTION 1 - INTRODUCTION

1-1 GENERAL

The FM/AM-1200S/A is a microprocesscr controlled, digitally synthesized
communication service monitor, which integrates the functions of several
different test instruments into a single, compact and portable unit,
Utilizing such features as a keyboard entry system, a Vacuum Fluorescent
Display for digital readout, processor controlled memory functions, a
CRT capable of displaying oscilloscope inputs and a DTMF encoder used
simultaneously with the variable audio generator for audio tone
encoding, the FM/AM-1200S/A incorporates the functions of the following
test equipment:

Signal Generator Frequency Error Meter

Communication Receiver Modutlation Meter

Digital Voltmeter [Option) SINAD Meter

Oscilloscope Audio Error Meter

1 kHz (Fixed) Tone Generator Signal Strength Meter

Variable Tone Generator DUPLEX Generator f{with
(Programmable) a selectable offset)

DTMF Encoder Spectrum Analyzer

DTMF Decoder (Option) {FM/AM-1200S only)

Power Meter Tracking Generator (Option,

FM/AM-1200S only)

These capabilities enable the FM/AM-1200S/A to be used in a wide range
of communication test functions associated with most types of simplex
and duplex transceiving equipment, including mobile telephone systems,
AM/FM/SSB transceivers, CB and two-way radio systems, repeaters, etc.

1-2 SIGNAL GENERATOR/RECEIVER

The FM/AM-1200S/A Signal Generator is capable of generating modulated or
unmodulated carrier signals within a range of 250 kHz to 999,8999 MH:z
{in 100 Hz steps), at an output level which is continuously variable
from -20 to -127 dBm, The generated carrier signal may be AM or FM
modulated by internal modulation signals from the FM/AM-1200S/A tone
generators or by external sources applied through front panel modulation
input connectors defined in Section 3 of this manual. The signal
generator may also be voice-modulated and keyed through the front panel
microphone input connector. All of the above described modulation
sources, or any combination thereof, may be simultaneously applied to
the carrier signal. During signal generator operation, signals being
generated can be monitored by the FM/AM-1200S/A receiver and its
associated monitoring devices.

The signal generator also features a selectable offset frequency func-
tion to permit testing of duplex equipment, which receives and transmits
simultaneously on different frequencies. See paragraph 1-3 for addi-
tional information about this feature.
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The FM/AM-1200S/A receiver is a triple conversion, superheterodyne
receiver, capabhle of monitoring communication signals within a range of
250 kHz to 999.9999 MHz, in 100 Hz steps. Signals may be received
"off-the-air" using an external antenna or by direct cable connection
through the front panel T/R Connector. Associated receiver monitoring
circuits include a frequency error meter, modulation meter, power meter,
SINAD meter, signal strength meter, frequency error and demodulated
audio counters, oscilloscope and spectrum analyzer (FM/AM-1200S only).

1-3 FM/AM-1200S/A CAPABILITIES

A prime feature of the FM/AM-1200S/A is the capability of testing both
simplex and duplex communication equipment. Simplex operation is
defined as any equipment that communicates in only one direction at a
time on the same frequency, including ordinary transmit-receive or
press-to-talk operation, voice operated carrier and other forms of
manual or automatic switching from transmit te receive. Duplex opera-
tion is characteristic of any equipment which transmits on one frequency
and receives on another frequency bhetween two locations, such as mobhile
telephone systems and repeaters.

In receive mode, the FM/AM-1200S/A receiver monitors incoming signals
received "off-the-air" or applied via direct cahle connection through
the front panel T/R Connector. In this mode, the FM/AM-1200S/A signal
generator is inactive. In the generate mode, the FM/AM-1200S/A is
capable of generating modulated or unmodulated carrier signals while the
receiver circuits are simultaneously monitoring the generator.

In the duplex mode, the FM/AM-1200S/A has the capahbility of generating
and receiving signals simultaneously. While the receiver section of the
FM/AM-1200S/A is monitoring incoming signals transmitted by the UUT, the
FM/AM-1200S/A duplex generator is simultaneously generating signals to
stimulate the receiver section of the UUT. The frequency of the
generated signal from the FM/AM-1200S/A can be offset up to +£49,99 MHz
from the receiving frequency in 10 kHz steps. Three methods of duplex
testing are available using the FM/AM-1200S/A. They are:

Duplex Testing using separate Transmit/Receive Lines
Duplex Testing using one common Transmit/Receive Line
"Off-the-air" Duplex testing

The methods of duplex testing are described in detail in Section 4,



1-4 DATA DISPLAY AND CONTROL FEATURES

Operator interaction with the FM/AM-1200S/A is facilitated through the
following primary data display and control features:

A. KEYBOARD
The Keyboard provides a means of entering data into the FM/AM-
1200S/A microprocessor, to control the operation of the RF Fre-
quency or Tone Generator functions. The Keybhoard is also used to
address the FM/AM-1200S/A programmable functions which utilize the
automatic storage, retrieval and execution capabilities of the set.
A1l Keyboard functions are described in detail in Section 3.

B. VFD

The Vacuum Fluorescent Display (VFD) is used to display the current
Keyboard operating frequencies associated with the FM/AM-1200S/A
tone generator or RF Frequency functions. The VFD will display any
telephone number selected during DTMF or IMTS functions (Ref., Sec
tion 3), provide a digital readout of the selected range of both
the FREQ ERROR and MODULATION Meters or display Digital Voltmeter
readings.

1-8 GENERATOR/RECEIVER SUPPORT FUNCTIONS

The FM/AM-1200S/A has the following additional operating functions which
are primarily used to support the generate/receive capabilities of the
set:

Digital Voltmeter {(Option) Fixed Tone Generator
Oscilloscope Programmable Tone Genevator
Modulation Meters Freq Error Meter

Spectrum Analyzer (FM/AM-1200S Only)

The application and use of these functions are described in detail in
Sections 3 and 4,

1-6 AVAILABLE OPTIONS

In addition to the standard features of the FM/AM-1200S/A, severa}
optional features are avaiiable. These include:

.05 PPM Frequency Standard European Signaling
Generate Amplifier (ENCODE/DECODE)
Microphone Tracking Generator
Telescoping Antenna General Purpose Interface
Soft Padded Carrying Case Bus [GPIB)

Digital Voltmeter/DTMF Decode Trunking Radio Testing

Cellular Telephone Testing

For a more detailed description and operating procedures, turn to
Section 5.

1-3/1-4 Blank
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SECTION 2 - INSTALLATION

2-1 GENERAL

This section contains information on preparing the FM/AM-1200S/A for
use, along with installation and operating precautions that will assure
safe and trouble-free utilization of the unit,

2-2 PRECAUTIONS

For operator safety and to prevent possible damage to the FM/AM-1200S/A,
the following operating precautions should be observed at all times.

| WARNING |

THE FM/AM-1200S/A CHASSIS AND CASE MUST BE
CONNECTED TO ELECTRICAL GROUND. CONNECT THE
FURNISHED AC POWER CORD TO A PROPERLY GROUNDED
3-PIN RECEPTACLE. THE USE OF A 3-PIN TO 2-PIN
ADAPTER (PARALLEL GROUND ADAPTER OR ISOLATION
PLUG) IS NOT RECOMMENDED.

[EAUTioN)
ANTENNA CONNECTOR

THE ANT CONNECTOR IS USED FOR "OFF THE AIR"
TESTING AND WITH THE OPTIONAL GENERATE AMPLIFIER
ONLY. D0 NOT CONNECT A TRANSMITTER TO THIS
INPUT. MAXIMUM INPUT INTO THIS CONNECTOR MUST
NOT EXCEED 0.25 WATT OR DAMAGE TO THE
FM/AM-1200S/A WILL RESULT,

T/R _CONNECTOR
DO NOT CONNECT A UUT TRANSMITTER QUTPUT TO ANY
JACK OTHER THAN THE T/R CONNECTOR.

MAXIMUM "ON" TIME FOR MEASUREMENT OF UUT
TRANSMITTER QUTPUT USING T/R CONNECTOR IS:

>50 TO 150 W = 1 MINUTE "ON", 5 MINUTES "OFF".
\d
50 W = MAXIMUM CONTINUOUS

2-1
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DUPLEX OUTPUT CONNECTOR

DO NOT TRANSMIT INTO THIS CONNECTOR. THIS
CONNECTOR IS NOT PROTECTED FOR POWER INPUTS IN
EXCESS OF 0.25 WATT,

CRT INTENSITY
DO NOT OPERATE CRT DISPLAY WITH EXCESSIVE
INTENSITY.

SCOPE CONNECTOR
DO NOT APPLY MORE THAN 200 VOLTS PEAK TO PEAK TO
THIS CONNECTOR.

PWR/OFF/BATT SWITCH

TO PROVIDE MAXIMUM PROTECTION OF NON-VOLATILE
MEMORY CONTENTS, ALLOW A MINIMUM OF ONE SECOND
BETWEEN SELECTION OF "PWR" AND "OFF" POSITIONS.
DO NOT RAPIDLY CYCLE POWER ON AND OFF.

IF THE FM/AM-1200S/A IS PLUGGED INTO A VEHICLE'S
DC SUPPLY, DISCONNECT THE SET WHILE STARTING THE
ENGINE.

REMOVE ANY POSSIBLE STATIC CHARGE FROM AN
UNTERMINATED ANTENNA BEFORE CONNECTING TO THE
FM/AM-1200S/A ANT CONNECTOR. THE T/R CONNECTOR
MAY BE USED FOR THIS PURPOSE.

DO NOT FORCE RF LEVEL CONTROLS PAST THE STOPS.
Do not apply any signals into the FM/AM-1200S/A other than those defined
in the operating instructions. Other than the input power and operating
restrictions described above, any combination of front panel control
positions will not adversely affect the FM/AM-1200S/A,

2-3 PREPARATION

Preparing the FM/AM-1200S/A for operation is a simple procedure which
consists of the following basic steps fRef. Figures 2-1 and 2-2):

STEP PROCEDURE

1. Set FM/AM-1200S/A into a vertical or horizontal operation posi-
tion, with 1id removed,.

2. Apply electrical power to FM/AM-1200S/A as follows:

jCAUTION}

THE FM/AM-1200S/A IS SHIPPED FROM FACTORY WITH
THE AC POWER SELECT SWITCH IN THE 115 VAC POSI-
TION. DO NOT APPLY EXTERNAL POWER ABOVE 115 VAC
UNLESS SWITCH IS POSITIONED TO 230 V (REF. FIG-
URE 2-3) (REF. APPENDIX A, SPECIFICATION A-14).

05
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STEP PROCEDURE

ANT CONNECTOR

vOLUME

_____ o K ¥

souricd  JEIRN

INT CONTROL

PWR/OFF /BATT SWITC T/R
CONNECTOR
SCOPE/DVM CONNECTOR DUPLEX OUTPUT CONNECTOR
Figure 2-1 FM/AM-1200S/A Front Panel
EXTERNAL AC Power
1. Connect furnished AC power cable between 115/230 VAC power source

and AL Power Input Connector on rear panel of FM/AM-1200S/A.
2. Place PWR/OFF/BATT Switch to "PWR"™ position.
EXTERNAL DC Power
1. Connect supplied DC Power Cable between external 12 to 30 VDC
power source and DC Power Input Connector on rear panel of

FM/AM-1200S/A.

2. Place PWR/OFF/BATT Switch to "PWR" position.

05
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STEP

PROCEDURE

EXTERNAL REFERENCE CONNECTOR

DC POWER [NPUT CONNECTOR

AC PCWER {INPUT CONNECTOR
RS-232 CONNECTOR

o
%

o CAPTIVE
L SCREWS

o ; ; . %%(1

Figure 2-2 FM/AM-1200S/A Rear Panel

CAPTIVE
SCREWS

INTERNAL Battery QOperation:

1.

2-4
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Place PWR/OFF/BATT Switch to "BATT" position. {This is a
Spring-Loaded ON/OFF Switch.) When operating the test set on
bhattery, an internal timer will interrupt power after
approximately 10 minutes. Depress PWR/OFF/BATT Switch to "BATT"
position to restore power to test set.

INOTE]

The internal battery is charged whenever the test set
is connected to external AC or DC power, regardless of
whether the PWR/OFF/BATT Switch is in either the "ON"
or "OFF" position. Typical recharge time is 12 hours
for a full charge. Minimum external DC input required
for full chage is 15 VDC.



The oven oscillator (Option 02 only) is powered
by the internal battery when the test set is
switched to battery operation. In the battery
mode, there is no provision for preheating the
oven oscillator. A 15-minute warm-up period is
required, with the test set at room temperature,
in order to stabilize the oven oscillator.
However, the FM/AM-1200S/A will turn on and
operate immediately in the battery mode, but the
oven oscillator frequency will not be within
specifications without the required l5-minute
warm-up period. It is therefore recommended
that the FM/AM-1200S/A be connected to an
external AC or DC power source for the required
15-minute warm-up period.

2-4 GENERAL OPERATING DATA

The FM/AM-1200S5/A Communications Service Monitor is shipped with the AC
Power Select Switch (Ref. Figure 2-3) positioned to "115 VAC". If it is
necessary to operate FM/AM-1200S/A using 220 VAC, the AC Power Select
Switch must be positioned to "230 VAC" prior to the application of
electrical power. The procedure te reposition this switch is as
follows:

SWITCH COVER

AC POWER SELECT SWITCH

Figure 2-3 AC Power Select Switch Location

2-5
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STEP

PROCEDURE

2~5

CASE REMOVAL

Loosen four captive screws attaching rear escutcheon to Rear
Panel Heat Sink {Ref. Figure 2-2),

Remove escutcheon, then slide case from chassis.
AC POWER SELECT SWITCH POSITIONING

Remove two screws from Switch Cover Plate (with CAUTION placard)
to expose AC Power Select Switch (Ref. Figure 2-3).

Verify position of switch and, if necessary, slide switch indica-
tor until desired power rating is visible (Ref. Figure 2-3).

Reinstall Cover Plate (Ref. Figure 2-3),

CASE INSTALLATION
Stide case over chassis and engage case in grocve of front
escutcheon, Position rear escutcheon on case. Engage case in

groove of rear escutcheon and tighten four captive screws
securing rear escutcheaon to Rear Panel Heat Sink,

EXTERNAL POWER INTERRUPTION PROTECTION

The FM/AM-1200S/A incorporates an external power interruption protection

circuit

in case the external AC power is unexpectedly lost during

FM/AM-1200S/A use., After power is lost, approximately 15 seconds of
power will be available to complete or terminate a function.



ITEM

NAME

DESCRIPTION

MODULATION

~
SIG @

Figure 3-2

MODULATION Meter Scales

|1 (TOP SCALE)

—— 2 (BOTTOM SCALE)

MODULATION
METER CONTROL

INPUT SOURCE

MODULATION
METER RANGE

MODULATION
METER SCALE

Connector

POSITION (Ref. Fig. 3-2)
WATTS
15
AVG 15y 15 WATTS (full
T/R CONNECTOR scale) to 150 3
15 watts (full
PK 150 scale)
kHz/%X10 FM/AM-1200S/A 2 kHz DEV/20% AM
(AT1 Positions) Demodulator (full scale) to 1 & 2
60 kHz DEV/600%
AM (full scale)
BATT TEST Internal ¢ to 20 vDC 1
Battery
SI1G ANTenna Relative signal None; observe
Connector strength (not relative deflec-
calibrated) tion of meter
needle
DIST EXT MOD/SINAD 0% to 20% 1
Connector
SINAD EXT MOD/SINAD 3 dB to 20 dB 4

Table 3-2

For Accurate Power Meter measurements,
Attenuator Control
-20 dBm.

Modulation Meter Control

(91

te any position

Positions

set RF Level
other than

3-3
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ITEM NAME DESCRIPTION
5. VAR Tone Selector Switch
Selects variable tone as follows:
"INTL" - Internal modulation of generator ocutput, and TONE OQUT
Connector (17). TONE OUT Connector (17) and HORIZONTAL
Sweep Selector Control (26) in TONE Position.
"OFF" - Disconnects tone from internal modulation, TONE OUT
Connector (17), HORIZONTAL Sweep Selector Control (26) and
Speaker,
"SPKR" - Variable tone will be routed to the FM/AM-1200S/A Speaker
only.
6. VAR Tone Level Control
Controls variable tone level.
7. 1 kHz Selector Switch
Selects 1 kHz fixed tone as follows:
"INTL" - Internal modulation of generator output and TONE OUT
Connector (17). TONE OUT Connector (17) and HORIZONTAL
Sweep Selector Control (26) in TONE Position.
"OFF" - Disconnects tone from internal modulation, TONE OUT
Connector (17), HORIZONTAL Sweep Selector Control (26) and
Speaker.
"SPKR" - 1 kHz fixed tone will be routed to FM/AM-1200S/A Speaker
only.
8. 1 kHz Tone Level Control
Contrels 1 kHz fixed tone level.
9. RF Level Attenuator Control
Controls RF output Tevel of the FM/AM-1200S/A signal generator in
10 dB steps.
10. RF Level Attenuator Vernier Control
Provides fine adjustment of RF Output Level of FM/AM-1200S/A Signal
Generator, as indicated on dBm/uv scale.
11. T/R Connector

3-4

Generator/Receive Connector.

DO NOT APPLY MORE THAN 150 WATTS TG THIS CON-
NECTOR. IRREVERSIBLE DAMAGE TO INTERNAL CCMPON-
ENTS OF FM/AM-1200S/A MAY RESULT.



ITEM

NAME DESCRIPTION

12,

13.

14,

15,

16.

17,

18.

19,

AUX POWER Connector
+12 V is applied to this connector in Generate and Duplex Generate
modes {for the Option 05, Generator Amplifier Only).

REF CAL Adjustment
For adjustment of FM/AM-1200S/A Master Oscillator (TCX0).

DUPLEX Output Connector

In Duplex mode, a fixed -~60 dB (+10 dB) is present at the DUPLEX
Qutput Connector (FM/AM-1200A Only) at the selected offset fre-
quency. For the FM/AM-1200S, the output is -15 dBm (+10) when in
DUPLEX HIGH mode and -25 dBm {+5 dB) below the DUPLEX HIGH output
when in the DUPLEX LOW mode.

In the Tracking Mode (FM/AM-1200S only with Option 12 installed),
the output is -5 dBm (+3/-5 dB) in TRACK HIGH mode, -15 dBm (+7 dB)
in TRACK MED mode and -40 dBm (+5/-10 dB) when in the TRACK LOW
mode.

EXT MOD/SINAD Connector

Allows application of external modulation when "Generate" Mode is
selected. Permits measurement of UUT SINAD and/or Distortion when
Modulation METER Control (4) is positioned to "SINAD" or "DIST".

DEMOD Connector
Allows external scope monitoring of the demodulated received or

generated audio signal.

TONE QUT Connector

When either VAR Tone Selector Switch (5) or 1 kHz Tone Selector
Switch (7) are positioned to "INTL"; variable, fixed or both tones
are present at this connector.

Keyboard
Used for data entry and control of FM/AM-1200S/A microprocessor as

described in paragraph 3-3.

MIC/ACC Connector
A1Tows use of external microphone (Ref, appropriate Pin-Out Table

in Appendix B).
INOTE|

With microphone connected, depressing MIC Key
will automatically switch FM/AM-1200S/A
internally to generate mode if the Mode
Selector Control (39) is in receive or duplex
positions,
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ITEM

NAME CESCRIPTION

20.

21.

22,

23.

24,

3-6
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SCOPE/DVM Connector

Oscilloscope or DVM external input,

DO NOT APPLY MORE THAN 100 vDC, 100 VRMS OR A
COMBINATION OF 50 VDC AND 50 VRMS TO THIS
CONNECTOR.

AC/GND/DC Switch

Allows selection of AC or DC coupling of oscilloscope external
input.

PUR/OFF/BATT Switch

Applies/interrupts power to FM/AM-1200S/A as follows:

"PWR" position - FM/AM-1200S/A is powered by external AC or DC
power source.

"OFF" pOS'it'iUn - FM/AM-1200S/A is "OFF".

"BATT" position - FM/AM-1200S/A is powered by internal battery
{This is a momentary spring-loaded switch to the
"OFF" position).

INOTE]

Internal FM/AM-1200S/A battery is continuously
charged when external AC power or external! DC
power, ABOVE 15 VDC, is connected to set,
regardless of PWR/OFF/BATT Switch {22) position.

Scope VERTICAL Attenuator Vernier Control

Divides vertical attenuator rate by a factor of from 1 to 10. In
the "CAL" position (fully cw), the factor is 1 and the attenuator
rate is as selected by the VERTICAL Attenuator Selector Control
{24). In the fully ccw position, the factor is 10. In any inter-
mediate position, the factor is between 1 and 10.

VERTICAL Attenuator Selector Control

Turns power "OFF" to Scope Display.

kHz/%x10 - Allows selection of internal demod audio
signal,
V/Div - Allows selection of Scope/DVM Connector (20)
inputs,
RESID - Displays residual distortion when MODULATION

Meter Control (4) is positioned to "SINAD" or
"DIST".



1TEM NAME DESCRIPTION

25. HORIZONTAL Sweep Vernier Control
Divides horizontal sweep rate by a factor of from 1 to 10. In
the "CAL"™ position (fully cw), the factor is 1 and the sweep rate
is as selected by the HORIZONTAL Sweep Selector Control (26). In
the fully ccw position, the factor is 10. In any intermediate
position, the factor is between 1 and 10.

26. HORIZONTAL Sweep Selector Conirol

Selects horizontal sweep rate of the oscillo-
scope. This control functions as follows:

FM/AM-1200A Only

TONE position - Oscilloscope horizontal sweep is driven by
waveform output of tone generators.

mS/DIV positions - Represent oscilloscope sweep rate in milli-
seconds per division, when Scope Horizontal
Sweep Vernier Control (25) is in CAL position
(fully clockwise).

S/DIV positions - Represent oscilloscope sweep rate in micro-
seconds per division, when Scope HORIZONTAL
Sweep Vernier Control (25), is in the CAL
position {fully cw).

FM/AM-1200S Only - Selects horizontal sweep rate of the oscillo-
scope or dispersion of Spectrum Analyzer.
Dispersion Control functions as follows:

TONE position - Oscilloscope horizontal sweep is driven by
waveform output of tone generators.

mS/DIV positions - Represent oscilloscope sweep rate in milli-
seconds per division, when Scope Horizontal
Sweep Vernier Control {25) is in CAL position
(fully clockwise).

[NOTE]

The Spectrum Analyzer operates in the following
positions:

MHz/DIV positions
kHz/DIV positions

3-7
04



LA s

o B 4

ITEM NAME DESCRIPTION
HORIZONTAL/DISPERSION BANDWIDTH
1 kHz/DIV 300 Hz
2 kHz/DIV 300 Hz
5 kHz/DIV 3 kHz
10 kHz/DIV 3 kHz
20 kHz/DIV 3 kHz
50 kHz/DIV 30 kHz
.1 MHz/DIV 30 kHz
.2 MHz/DIV 30 kHz
.5 MHz/DIV 30 kHz
1 MHz/DIV 30 kHz

27.

28.

29.

30.

31.

32.

3-8

Table 3-3 Horizontal Sweep Selector Control
(Analyzer Dispersion Control) Settings

VERT POS Control

Controls vertical position of CRT trace in Oscilloscope and
Spectrum Analyzer (FM/AM-1200S only) functions. Spectrum Analyzer
function is attenuated and 1imits this control to nominal division
up or down.

INT Control

Controls intensity of CRT trace. Clockwise rotation of control

increases trace intensity.
|CAUTION}

DO NOT OPERATE CRT DISPLAY (31) WITH EXCESSIVE
TRACE INTENSITY. PROGRESSIVE DAMAGE TO CRT MAY
RESULT.

FOCUS Control

Controls focus of CRT trace.

HORIZ POS Control

Controls horizontal position of CRT trace in Oscilloscope and
Spectrum Analyzer (FM/AM-1200S only) functions. Spectrum Analyzer
function is attenuated and limits this control to nominal 1 divi-
sion left or right.

CRT Display

Display screen for Oscilloscope and Spectrum Analyzer (FM/AM-1200S
only) functions.

GEN/LOCK Control

A1lows the RF frequency to be slewed off frequency in Generate and
Duplex Generate. Acts as a clarifier when receiving SSB.



ITEM

NAME DESCRIPTION

33.

34,

35.

36.

37.

38.

39.

LOCK Lamp
Indicates in the following manner:

Steady Light - RF frequencies are phase locked.
Blinking Light - GEN/LOCK Control (32) is out of the "LOCK" posi-

tion or FM/AM-1200S/A is experiencing a
mal function.

ANT Connector
External Antenna Input.

I{CAUTION]

TO PREVENT DAMAGE TO FM/AM-1200S/A INTERNAL
COMPONENTS, MAXIMUM CONTINUOUS INPUT TO ANTENNA
CONNECTOR (34) MUST NOT EXCEED 0.25 WATT.

FREQ ERROR Meter Range Selector Control

Selects full scale sensitivity of FREQ ERROR Meter (36) between RF
and audio freqguency ranges. The audio frequency error is
referenced to the Variable Tone Generator.

FREQ ERROR Meter
Provides a visual display of the difference between received signal
frequency and selected FM/AM-1200S/A receiver frequency.

Provides a visual display of the difference between the DEMOD audio
signal frequency and selected variable tone generator,

VFD (Vacuum Fluorescent Display)
Provides display of selected Keyboard entries as described in
paragraph 3-3.

FREQ ERROR Meter Zero Adjustment
Mechanical zero adjustment for FREQ ERROR Meter (36), when power
to FM/AM-1200A is "QFF".

MODE Selector Control

GEN Position - Places FM/AM-1200S/A in the generate mode.
Transmitting into the T/R Connector (11), will
automatically change FM/AM-1200S/A "Receive",

REC Position - Places FM/AM-1200S/A in the receive mode to
receive through the ANT Connector (34).

DUP Position - Turns on FM/AM-1200S/A Duplex Generator, allowing
signal output at DUPLEX Qutput Connector (14)
and T/R Connector (11). However, the FM/AM-
120CS/A will remain in the "receive” mode.

3-9
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ITEM NAME DESCRIPTION
INOTE}
Full receive capability exists, even when trans-
mitting into T/R Connector (11).

DUP GEN Position - Places FM/AM-1200S/A into generate mode with the
Generator on and offset by a pre-programmed
amount,

INOTE]

In this position, automatic receive mode is
overridden when transmitting into T/R Connector
(11) with external transmitter. The DUP GEN
Qutput is only available at the T/R Connector
(11) with the level controlled by the RF Level
Attenuator Control (9).

40. VOLUME Control

Controls volume of FM/AM-1200S/A speaker.

41, SQUELCH Control

Controls receiver squelch threshold. Squelch disables audioc out-

put, freq error and modulation indicators when RF 1input at ANT

Connector (34) falls below squelch threshold.

42 . SIG Indicator Lamp

3-10

When il1luminated, indicates input level at ANT Connector (34) is
above squelch threshold of FM/AM-1200S/A receiver.

)



FM/AM-1200S/A REAR PANEL

Figure 3-3 FM/AM-1200S/A Rear Panel Connectors

43, RS-232/GPIB (Option 13) Connector 45. DC Power Input Connector

44, AC Power Input Connector 46. External Reference Connector
ITEM NAME DESCRIPTION
43, RS-232/GPIB (Option 13) Connector
Female connector for interface with external RS-232 compatible
keyboard (Ref. appropriate Pin-Out Table in Appendix B).
44, AC Power Input Connector
AC power input connector for 105-130/210-260 VAC supply at 50 to
400 Hz.
45, DC Power Input Connector
DC power connector for 12 to 30 VDC supply.
46, External Reference Connector

Allows monitoring of 10 MHz internal reference frequency or the
application of an external 10 MHz reference frequency. The input
and output are automatically switched,

3-11
03



I A i

NSTE]

Automatic switching to external source occurs
when an external 10 MHz reference frequency of
+5 dB, or greater, is applied at External
Reference Connector. D0 NOT EXCEED 4% WATT
INPUT.

3-3 KEYBOARD AND VFD DESCRIPTION

OFFSET
SCAN s | oe1 g STEP
RF +/-

Figure 3-4 Keyboard and VFD Layout

The FM/AM-1200S/A Keyboard and VFD {Vacuum Fluorescent Display) provides
a means of entering data into the microprocessor to control the various
operating parameters of the RF frequency, tone generator and duplex
generator offset frequency. Narma! Keyboard operation involves the
foilowing three basic types of key eniry sequences:

A, "DIRECT" MODE
Key entries allow simultaneous programming and execution.

B. PROGRAM MODE
PROG Key entries allow retrieval, edit and storage without the
execution,

C. EXECUTE MODE
EXEC Key entries allow retrieval and automatic execution without
edit capability.

The primary chjective of this subsection is to familiarize the operator
with the methods of making keyboard entries. A complete description of
the Keyboard and VFD operation is located in Section 4.

3-12
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The FM/AM-1200S/A Keyboard consists of 24 keys which provide a means of
entering data into the microprocessor to control the frequency of the
signal generator, receiver, duplex generator offset and tone generator
functions.

3-3-1 FUNCTICON KEYS

These keys determine what FM/AM-1200S/A functien is selected by the
cperator. Most keys have a dual function which will select either the
1st order functions (DTMF, TONE, OFFSET and RF) or 2nd order functions
{IMTS, T SEQ, SCAN, DVM, DCS, BAUD, INT, STEP, METER, 10PS, 20PS and a
selection of 4 additional opticns).

Ist ORDER FUNCTIONS (Black Lettering on Keyboard)
These functions are used to set the operating parameters of:

Dual Tone Multiple Frequency (DTMF)

Variable Tone Generator (TONE)

Duplex Offset Generator Frequency {OFFSET)
Signal Generator or Receiver Frequencies (RF)

2nd ORDER FUNCTIONS (Blue Lettering on Keyboard)
A1l second order function keys must be preceded by the "ZND FUNCT" Key.

FREQ ERROR and Modulation Meter Indications (METER)
Mobile Pulse Dialing/IMTS (IMTS)

Tone ON/OFF Duration Selection (TSEQ)
RF Program Function (SCAN)

Digitally Coded Squelch (DCS)

Step Function (STEP)

VFD Intensity (INT)

Digital Voltmeter (DVM)

Variable Pulsed Audic @ 10 PPS (10 PS)
Variable Pulsed Audio @ 20 PPS (20 PS)
BAUD Rate Set (BAUD)

FM/AM-1200S/A Future Expansion {(OPT)

For a detailed explanation of the Variable
Pulsed Audio Feature, based on the 2805/1500
type signalling system, refer to paragraph
4-4-9,

3-13
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3-3-2 INSTRUCTION KXEYS

These keys instruct the FM/AM-1200S/A processor to perform a specific
operation or function to permit the execution of a key entry. Specific
key functions are as follows:

Conditions the FM/AM-1200S/A processor for a Z2nd order
function entry; this key must precede the 2nd function
entry. When this key is depressed, the VFD will
display "2ND FUNCTION".

2ND FUNCT Key

AlTows entry into the programming parameters of the
FM/AM-1200S/A. A1l Keyboard entries are immediately
displayed on the VFD but will not be executed by the
processor.

PROG Key

Retrieves stored data and automatically executes the
data.

EXEC Key

Instructs processor that the preceding Xey-in sequence
has been completed {i.e., RF Freq's, DTMF Sequences,
etc.}. Depress ENTER Key twice to exit from execute
mode and return to the direct mode.

ENTER Key

3-3-3 CURSOR CONTROL KEYS

The « and + Keys will move the cursor laterally within the VFD viewing
area for purposes of changing data values. To change a data value, the
cursor must be positioned directly on the desired character position
prior to making a value change. The 4 and + Keys are used to increment
{4) or decrement (¥) any value positioned in the cursor and any adjacent
values which are affected by "carry" and "borrow" operations. In addi-
tion, the 4 or + keys are used to slew through the stored memory fields,

3-3-4  DATA ENTRY KEYS

These keys include standard numerical value keys from 0 through 9, as
well as eight special symbol keys which are used to enter:

A. Decimal point (Justifies Tone, Offset and RF Fields)
B A change of sign (+/-) (Used with Offset, DCS and DVM functions

only)
C. A, B, C, D, # and * {telephone associated symbols}, used in

conjunction with the DTMF or IMTS functiaons.

[NOTE]}

A, B, C, D, # and * are also used for program
preset position selections 10 through 15,
These data entry keys must be preceded by the
2nd Function Key.

3-12
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SECTION 4 - OPERATION

4-1 GENERAL

On power-up, the FM/AM-1200S/A initiates a memory check. If no error is
indicated on VFD (37}, the last RF Frequency is executed and displayed
on VFD (37), indicating the test set is ready for direct operation.

The FM/AM-1200S/A has three modes of operation which are explained in
the following paragraphs. The three modes of operation are:

A. Direct Data Entry
B. Programmed Data Entry into memory
C Executed Data Entry from memory

4-1-1 Mini-Index of Contents Within This Section. {(Refer to Table of
Contents in Front of Manual for a Complete Listing).

Paragraph Title Page
KEYBOARD AND VFD OPERATION

4-2 Direct Data Entry ... ee oo i enenennenenensannsneas 4-2
4-3 Programmed Data Entry Into Memory.....c.eeeienneenenne 4-8
4-4 Executed Data Entry.... e eeeeiereeerteeennnnssnmeennoes 4-21

BASIC OPERATING PROCEDURES

4-5 Receiver Operation..... e e ee it ereiereeeeenneeananeeens 4-28
4-6 RF Signal Generator Operation {(Simplex).......v.uvun.. 4-34
4.7 Duplex Operation..ie. e e et eeeeeeseeensenaneenanenss 4-40
4.8 Oscilloscope Operation....e.ee e e eeeroeenenaconnanees 4-44
4-9 Spectrum Analyzer Operation.......ceieeie it ennns 4-47
4-10 Tone Generator Operation...... e cheeeieiaiaeas. 4-49

RS-232 OPERATION

4-11 Basic RS=232 Operation...v.ieei i iieeinnenonnanannans 4-50



4-2 DIRECT DATA ENTRY

The following steps describe the methods of making direct keyboard
entries to control the FM/AM-1200S/A RF Frequency, Offset Generator Fre-
quency and Tone Generator Functions. Once a particular function key is
depressed, the FM/AM-12005/A assumes a programming/edit and execution
mode of operation. In this mode, the FM/AM-1200S/A will execute each
key entry, as it is selected, while allowing the operator the capability
to edit programmed data indicated on the VFD (37).

[EAUTiON]

ANY CHANGES IN DATA WHEN OPERATING IN THE
DIRECT MODE WILL CAUSE CHANGES TO THE PRE-
PROGRAMMED MEMORY SETTINGS.

4-2-1 Direct RF Data Entry

KEY ENTRY VFD (37) INDICATES

NN

AP alc il el Y
T Pl!_IJ[_JLlf_Ji_J i

FLASHING LOCATION IS
CURSOR POSITION

Directly enter the desired RF Frequency using the keyhoard digits.

EXAMPLE: Enter RF Frequency of 123.4567 MHz.

KEY ENTRY VFD (37) INDICATES
1 11j 3 - [}
= == - = S _
o T 5 i
5 [ 7 ENTER
(b-- | ..
0PT OPT DVM
4-2-2 Direct Tone Entry
KEY ENTRY ACTION

DEPRESS TONE Key Selected function appears on left side of VFD (37)
and VFD cursor is positioned on first character,

4-2
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To monitor tone, select "SPKR"™ with VAR Tone
Selector Switch (5) and adjust VAR Tone Level
Control (6) to a comfortable listening level.
If no key is depressed after approximately 6
seconds, selection will default to the RF
function.

Operator's Choice: Selected number character will be displayed,

0 thru 8

EXAMPLE:
KEY ENTRY VFD (37) INDICATES

&) = &
| -
T SEQ ‘L 10PS DCS 0cs —

gression, on VFD (37).

INOTE]

While each number key is depressed, its assigned
tone will be generated and the selected charac-
ters will appear, in order of selection, on VFD
(37). To terminate a completed entry, depress
the "ENTER"™ Key.

Direct TONE Entry

o J!_!f_'r!—ff_l

LN

-~
C3

-

DS

0
-
0cs

EXAMPLE:

in pro-

WAVE SHAPE
FIELD FLASHING

Wave Shape Selection

To change wave shape, use » Kev to move cursor to the right until wave-
form title flashes. Use the + or + Keys to change wave shape.

(See example on following page for sample wave shapes.)

4-3
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Alternate Method For

: Y pp—
Changing Wave Shape: BlﬂﬁﬁtT
ENTER @ for Sine Wave SINE WAVE

1 for Square Wave N

2 for Ramp Wave T elAL

3 far Triangle Co 2L
Wave

. !
T
L1

[

T
P

TRIANGLE WAVE

ENTER

Depress Key.

[NOTE]

DTMF may be used simultaneously with the
variable tone generator for audio tone
encoding.

4-2-3 Direct DTMF and IMTS Entries
KEY ENTRY ACTION

DTMF or IMTS Selected function appears on left side of VFD
(37) and VFD cursor is positioned on first

character.
[NOTE]

If no key is depressed after approximately 6
seconds, selection will default to RF function.

The DTMF tone is set at a fixed level to
modulate the generator at approximately

3.5 kHz.
Operator's Choice: Selected character (number, letter or symbol)
P thru 9, A thru will be displayed, in progression, on VFD (37).

D, # and/or *

02
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EXAMPLE: Display DTMF 012345678%ABCDf*
KEY ENTRY VFD (37) INDICATES

o] [ 8 T [ 3 i -
. B w e BB J ik
PULSE | | DCS wes  zops | GPT | | OFT L

‘ 5 5 7 ! 9 ] ~ — T, =] — _\ —
[ T TN | A | AV
| - — A e = |
- = RS ERIS RS
Displaying Ten Diait Number
ZND T
TN l_f:‘ NN TNt 3
FUNCT TN L] LN }
- G ERENE ] -
I TV R T T B I e I A F A | ! g
- [_1/}!}11! | l_fi]r_Jj :j}f!\ I}B,_‘H
Displaying Eleven Digit Number
2ND - —_ — — — | — — JE R
. [ T (hA 0 700 1 | | e AF TN _T
FUNCT B TR L7288 18 [V e A I Y I T N B IR W AN OV Ay
Displaying Twelve Digit Number
M iy N el A T AR U A Y IR AR A
ll‘J 740 I | N | [N it IR
Displaying Thirteen Digit Number
2N ' - 1= = el
- r Tz ZL | O O a T
| Fnct - / ) lih i f_)_l} !}_i]ﬂ_l ll_i]_!ff ol ’LA/
Displaying Fourteen Digit Number
2 - w0 ol o | lalaelalole il w
[ [ | LN B I O 3 A i f !
FUNCT x vl “ I S o S O o | _Cf L1 2]
Displaying Fifteen Digit Number
- . r‘/tl\_f“ﬂu—t Eils ==
L TR B P R T e iJ| A
%& !I i) = ‘__r T |t Ju' rJ P fi_l‘rl A/r\l

Displaying Sixteen Digit Number




EXAMPLE: Display IMTS (PULSE) P1234567890ABCD#*.

KEY ENTRY VFD (37) INDICATES
i g T Clr AN T TN [
- SNV 1F LN L Loy |
DTMF
ol el
PULSE e | T

Proceed with sequence as in DTMF example,

ENTER

Depress |MWH Key.

[NOTE]

Initial pulse tone is the standard IMTS capture
tone.

4-2-4 Direct OFFSET Entry

The OFFSET key is used to set the DUPLEX OFFSET Frequency. The duplex
generator frequency is the receiver frequency plus the offset frequency.

KEY ENTRY ACTION
OFFSET OFFSET appears on left side of VFD (37) and VFD
cursor is positioned on first character.
Operator's Choice: Selected character (number) will be displayed on
@ thru 9, +/- VFD (37).

EXAMPLE: Enter DUPLEX OFFSET of +1.23 MHz.
KEY ENTRY VFD (37) INDICATES

i) M| 1
I Jdi | P

]
7
M
M
[~

==

L i _JE

ENTER

Depress |IH Key.

4-2-.5 Meter Function

VFD (37) will digitally indicate FREQ ERROR Meter (37) and MODULATION
Meter (1) readings, as selected by FREQ ERROR Meter Range Selector
Control (35) and Modulation METER Control (4).

4-6
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KEY ENTRY VFD (37) INDICATES

ENH G NEERER
- I— _
E ifL_ £ 'IL{ E /-[Ef | M If ‘IZI‘Z,EPZ’
WATTS AVERAGE — AEA e
SINAD — | | LiT|
DISTORTION — J gjgj_u
SIGNAL — I cis
BATTERY TEST T T
WATTS PEAK — I nE ;'
MODULATION 1 o]

4-2-6 Set Intensity (VFD)

1st Order Numbers @ thru 9 will change VFD intensity to a preset level
corresponding to number depressed (@ = minimum and § = maximum). + or
v Keys will slew intensity from minimum to maximum in approximately 4

seconds.

KEY ENTRY VFD (37) INDICATES
- i T I — TN
n% E' N il' I U N f_ !T LN
i _f__lT TINHITICOINIIT T T W
INT ‘JL’I dpN Pyl Dy L
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4~3 PROGRAMMED DATA ENTRY INTO MEMORY

The "PROG" Key is used to program up to sixteen different memory loca-

tions in the FM/AM-1200S/A. The following functions can be programmed:

RF DTMF/IMTS
TONE OFFSET

The following functions can only be programmed for one preset input:

T SEQ STEP (RF)
SCAN STEP (TONE)
DCS

4-3-1 Programmed RF Memory
KEY ENTRY VFD (37) INDICATES

PROG — —
Cor b e | M ]
H v (e ! r
= ol o ol -
N
- ' h AT RS P T T |r P

Program any one of the memory locations by selecting the number, letter,

or symbol corresponding to that memory location as shown in Table 4-1.

Key Memory Key Memory
Location Locatien

@ = @ 2nd/A = 10

1 =1 2nd/B = 11

2 =2 2nd/C =12

3 = 3 2nd/D = 13

4 = 4 2nd/# = 14

5 = 5 Znd/* = 15

6 = 6

7 =7

8 = 8

9 =9

Table 4-1 Program Memory Locations

4-8
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KEY ENTRY VFD (37) INDICATES

i
|
M

|
i
|
]
J

3
23

g

™.

Enter desired freguency into memory.

[NOTE]

Leave memory location "g" for the direct mode
operation hecause it will change the stored
memory data.

EXAMPLE: Program Memory Location "1¢".

KEY ENTRY VFD (37) INDICATES
. PROG T — — —
- ... ] #Jh![}b Rf%fﬂ H

METER

RF
IR IR R F A Y| 0- 1
- UYL YT I~ r
- I AT
Iy TN e o e
Elvj FUNLJLJ_H\J

-
=

|
.

__l_l'f_li_f

C
[

|

~d

Enter desired frequency into memory.

ENTER

Depress |HE; Key.
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4-3-?2 Programmed Tone Memory
KEY ENTRY VFD {37) INDICATES

-PmG DS a0 |k 7

METER T e r

TONE iy = e = =
[ ] Dlo o gD s T C ]
T SEQ FUONV L (L YT Poig i | r

Program any one of the memory locations by selecting the number, letter
or symbol corresponding to that memeory Jocation as shown in Table 4-1.

KEY ENTRY VFD (37) INDICATES

LY i

LIy

|
al
-
=
f
.
]
L
——
=
M

Enter desired 6-digit frequency into memory.

[NOTE]

After last digit of tone frequency is entered,
cursor will flash over waveform.

Enter desired waveform.

4-10
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KEY ENTRY VFD (37) INDICATES

]

N TN AT e A F:TML_
INNRIVE V'Y i LIy J_J‘U AR ]_! AR
— — = ———

! TIO(N T N i
10PS | IS L I

2 _

= TN T T 1 N T
— PN | u!ﬂ U R EIIJ”%
i

3

[ TN O T T i T T
o0eT ! PN (L [ I [ v o

INOTE]

+ and + cursor can be used to scroll through
waveforms.

EXAMPLE: Program Memory Location “16",

KEY ENTRY VFD (37) INDICATES
= | M
— I r I ] ‘j
g%%%% Y g IWJ IR j
TONE
RN T Y TN T
!!EE I fT f‘f H P iV /
2ND
s TN TN T TN
Eﬂﬂ! )y | AT I A VAN F R T
IR AR Ll e | TN T
l!lﬂ Pl N D AT I AFNAE LN

Enter desired freguency and waveform,
ENTER

Depress || Key.

4-11
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INOTE]

Leave memory location "@" for the direct mode
operation because it will change the stored
memory data.

4-3-3 Programmed DTMF and IMTS Memory

DTMF and IMTS (PULSE) functions use the SAME memory location.

KEY ENTRY VFD (37) INDICATES
HOG — I3 N i
Frloslma |7
DTMF —
Mis FIRU G RIAM T M F 7

Program any one of the memory locations by selecting the number, letter
or symbol corresponding to that memory location as shown in Table 4-1.

KEY ENTRY VFD (37) INDICATES

10PS

Enter the desired telephone number (16 digits available) into memory.

EXAMPLE: Program Telephone Number 1-316-522-4981 into Memory Location
In‘35l'

0P8 0PT oPT 20PS 20PS

KEY ENTRY VFD (37) INDICATES
PROC | [ OTMIF i i 3
l\ﬁ! ﬁ 10PS | | WPS oPT )
1 § 5 7 z — — - Z
<>- N - -j TMJL fl_'lr i’l,ji:if:jErLjrjﬁJLfJIl

( 3 3 B i ENTER
E e m .

orT INT BAUD 10PS




EXAMPLE: Program memory location "12".
KEY ENTRY VFD (37) INDICATES

iy Tl i T e =
/]

ﬁ T LT AT A A VI I T -

= —rina T [ AT N A O A A A

FNC I BT I I I I AR A IR R T AV
| DIME | I T O N PR A [N TR -

Lt | N ! |- |
%-Tj; R VAN (I VI T I T I L [l LJJJL i
-ZND THIND T i~ N T ET [0

o 7 - I f T h |

FUNCT Loy | ! Lr\lL Py

: RN N -

I _
- PlULS]

Enter desired IMTS telephone number.

= ENTER

Depress | Key.

The digit under the cursor and all digits to the

right of the cursor will be blanked upon depress-
ENTER

ing the i Key.

Leave memory location "@#" for the direct mode
operation because it will change the stored
memory data.

4-3-4 Programmed OFFSET Memory
KEY ENTRY VFD (37) INBICATES

PROG Ay R [y [ [j I
[ 1| N ;

,\% i ﬁ\!_fl_!J?Jili i ’

iy T O e | T 7
N fd_ ]I Y | ! [ |

& I I T T [N I I A N I A I
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Program any one of the memory locations by selecting the number, letter
or symbol corresponding to that memory location as shown in Table 4-1.

KEY ENTRY VFD (37) INDICATES
. — — —
ﬁ U I iL 5 l’L r’ _FL _ U. E U 1 H Z

@ Kry IS USED TO CHANGE SIGN

Enter desired offset frequency into memory. Depress  @m; Key.
I—

Maximum frequency is ¥49.,99., Any frequency
above *49.99 will default to *49.99 although
the entered frequency will he disptayed on

VFD {37).
INOTE]}

Leave memory location @ for the direct mode
operation because it will change the stored
memory data.

4-3-5 Programmed DCS Memory

KEY ENTRY VFD (37) INDICATES
PROG
I (e s 7
I_I R ’;_‘) A r‘j
METER
2 TInH T TN T T N
FUNCT CiIN | T R AV P A A AR AR A
T |z i NI l
0 A i Y JT]IN]J_IF_
‘_‘; —
| TIaNGIA|C Ol T
FIRTAY; [P
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[NOTE]

| Key will change polarity between INVERT and
= | NORMAL.

Enter desired DCS Code and Polarity into memory.

ENTER

Depress |ml| Key.

4-3-6 Programmed T SEQ Memory

T SEQ programs the ON time and OFF time of each of the 16 tone memory
locations. A1l 16 (@ thru 15) locations must be programmed as all tone
locations will be executed in sequential order. Any tone memory loca-
tions which are not to be executed by the T SEQ function must be given
no "ON TIME" and no “"OFF TIME".

KEY ENTRY VFD (37) INDICATES
PROG I =l
. _
rlRloGREM |7
ZHG —
TN F J:paf T TNt
FUNCT Lv | U S A VR T T
TONE _ _ T T1T_-T1_=
() T / it miin. A I
T SE0 I { LLL/LlLi AT T T
[UE— ] )
TONE MEMORY ON OFF
LOCATION TIME (DEAD)
NUMBER TIME
- = —
. I f
Use c Key tc set tone memory lccation ! o {

number to zero. -

INOTE]}

4+ and + Key in the T SEQ Mode are used to
scroll through the tone memory location numbers
only.
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KEY ENTRY VFD (37) INDICATES

0 0
] !!#—j
bes Dcs

oo [ | [

ocs | | ncs | | ocs

o |70 [1]
Fi

Dcs | i DEs nes

-
N
N
N
N
N
N
N
N
N

Tone memory location is now programmed for no "ON TIME" and no "OFF
(DEAD) TIME" causing the FM/AM-1200S/A to ignore the tone stored in
memory location "B" from the tone seguence.

KEY ENTRY VFD (37) INDICATES
} 1 0 1§ 0
| . :ﬂ-—j
D 10 PS DCs DCS ncs
T ! t|EA|TATA A A A 1A
i ! I vy 'SAVdNd)

a ([ 0 0 0
&'E’l:l

0Cs

] The above key entry sequence programmed tone "1" memory location for an
"ON TIME" of 1.8 Sec. and for no dead time between execution of the next
tone,

KEY ENTRY VFD (37) INDICATES
T [ 5 ] [1]
| -’—)
D pCS 0PT DCS DCS
: : : _ T —_ 17).58:7 itr_/lmﬂ
! <>--

10Ps ncs oes Dcs

The above key entry sequence programmed tone "2" memory location for an
"ON TIME"™ of 0.5 Sec. and an "OFF TIME" of 1.0 Sec before execution of
next tone. The remainder of the tone locations (3 through 15) may be
set to no "ON TIME" and no "OFF TIME", If so, when T SEQ function is
executed (see paragraph 4-4-7), the tone entered into tone memory loca-
tions 1 and 2 will be executed and the rest ignored.
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4-3-7

Two tone sequence,
and lI2II

with

must have the

Programmed Two Tone Sequence

properly.

Example

praoagrams the
Both memory locations for
"ON TIME® only; all other
"ON TIME"

HON

tone

Memory

TIME" for tone memory locations "1V
two tone sequence must be programmed
memory locations (0 and 3 thru 15)
zeroed out for two tone sequence to operate

Program a two-tone sequence of an 800 Hz tone of 1 second dura-

tion into memory location "1" and a 600 Hz tone of 3 seconds
duration into memory lJocation "2" by following these steps:
STEP VED (37) INDICATES
1. Enter the tone 1 frequency.
PROG TONE 1 0 8
Press \mm| w|| - .
meter | | Tsea | [ 10ps || oes | | BAwo )
TIrHANC | Al TA| A | TeanE
LN uJ AL pvie
0 [} . 0
<;- | .
Dcs ocs * DCS
and + until VFD displays:
2. Enter the tone 2 freguency.
2 0 ] 1]
Press I A BN
R L o LB ) T Al 2|l | Tiad e
IEIA IS W]V OlLpv|E
[} 0
(o | [
ocs d DCs
3. Enter the "ON TIME" for tone 2,
PROG 2ND TONE 3 .
Press o | (om | om |  m
METER FUNCT T SEQ oPT * )
0 0 0 0 —
(» ) || || T 1 i Al AV A A T2
- = Y / = AN
: ] | [ 0
(o o - .-
* bBCs bCs 0cs
4-17
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STED VFD (37} INDICATES

4, Enter the "ON TIME"™ for tone 1.

Press 1 1

0 0 [] 0
(b. T ! 172|722 A A A A
%J DCS DCS DCS _) ! f Ly v, L
. 0 ﬂ
:’- | N N A
- acs 0cs 0cs
5. Zero out the "ON TIME" for
memory location "OQ",
¥ 0 ~
Press ||
[ oCs . )
(;. e 7| |m I A Al
1 [l ]
DS 0CS DCsS ocs ) ! v el i Sl el had
. IJ [1] 0
:’- m I I I
* 1107 DCS DCcs
6. Use the 4 to go to memory
Yocation 3 through 15 and —
set each "ON TIME" to zero. T A ANaA
through
TV FAlTALCALTA IAALCAITA
- ey Vi)

7. To execute two tone sequence,

EXEC 2ND TONE
press m -
STEP FUNCT T SEQ

4.17a
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4-3-8 Programmed SCAN Memory

SCAN programs the section of RF memory locations @ through 15.

KEY ENTRY VFD (37) INDICATES
PROG —
| N I R R v _
- PIRIDIGIRIAM |7
ZND — — — [ R
HINI T T HINH T I rH!\J
FUNCT N | [ U I B Y Y A P N
sy —|\ M T |} i
[ N e F i YA |
SCAN e _ Py i [t
——) [y
START STOP
MEMORY MEMCRY
LOCATION LOCATION

The program will scan sequentially through the RF memory locations
beginning with the start memory location entry and ending with the stop
memory location. Upon reaching the programmed stop memory location, the
scan sequence automatically repeats, beginning at the programmed start
memory location.

KEY ENTRY VFD (37) INDICATES

ENTER —

The SCAN will remain at the RF memory location for the programmed resume
time if squelch is broken.
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02



4-3-9 Programmed STEP Memory

The STEP Key is used in conjunction with the RF and/or TONE functions.
It provides a means of stepping the last executed frequency up or down
at a pre-selected increment.

EXAMPLE: Programming STEP (RF)

KEY ENTRY VFD (37) INDICATES
i It Iz 11| AA _
i
l\% f_"J'?f_lQ!;’l_tlri ;J
ZND T
N i [ TENTT P T T T s
Mf [ T Y| r Li Iy I IR T A
EXEC I -
[ T OO _f
STEP JUULEN T A P ] T
RF
. - I r N 7
i] | — 1_1!. [N RN A I [ H L

Enter desired step frequency.
ENTER

Depress | Key.

EXAMPLE: Programming STEP (TONE)
KEY ENTRY VFD (37) INDICATES

T T

L
L

2ND | _ - — N
[ ] N [ f [ [
FUNCT N I P VALY N O B RO A T
EXEC ) D I —

- SITIERL P

o
<1
m
o]

|

q

EI%
M
—
M
o
Lo
(|
7
NN
™




=

Enter desired step frequency.

ENTER

Depress | Key-

Do not depress + or
STEP function.

4-20
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4-4 EXECUTED DATA ENTRY

The "EXEC" Key retrieves and executes the programmed memory with no edit

capability. To exit from this mode and return to the direct mode,
depress ENTER Key twice.

4-4-1 EXECUTING RF Functions

KEY ENTRY VFD (37) INDICATES
3 C — |11
- EXELILTE P H

L3
rm
>
)
I
=
-
I
0
m—
i
——

Select Desired RF memory location (Ref Table 4-1}.

4-4-2 Executing TONE Functions

KEY ENTRY VFD (37) INDICATES
[EREC | = = —
step EXEENTEEL |7
TONE — — — T —
- EXEICILNTIE] [TIOINE] |7

Select desired TONE memory location (Ref Table 4-1).



Executing DTMF/PULSE Functions

KEY ENTRY

EXEC
L]
STEP

TMF

[ ]

PULSE

DTMF Function

VFD (37) INDICATES
EENCILTET 17
' v !r‘ I~ ]; r] TIC Ti| T M| 7
IC AU _|ui: = IR r

Select desired DTMF memory location (Ref Table 4-1).

L2 T

Select desired IMTS mewory location

4-4-4
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KEY ENTRY

pill]
-
FUNCT

DTMF

PULSE

IMTS

{PULSE) Function

VFD (37) INDICATES
[ AV Ve e A R -
I AN N S L A P 1
e T !“ b T TN
W] Flelelrlele [ ]
Tlvic T [ A . 3
AN N N A ! I i

INOTE]

{Ref Table 4-1)}.

The blinking digit is the one being executed.

Executing OFFSET Function.
(Active in DUP and DUP GEN Modes only).




KEY ENTRY VFD (37) INDICATES

EXEC M M
[ v/ T

STEP E VAN LA I f_l | r

OFFSET — T T

- | IR RVAN i i A R [V N A -
SCAN oo e DFJ i) ! r

Select desired OFFSET memory location (Ref. Table 4-1).

4-4-5 Executing SCAN Function
KEY ENTRY VFD (37) INDICATES

EXEC
vl T i
STEP A L=

i
(I
i
™

2N

TN N T T TN
ENERENNEERER
UIFFSET 7 r R T F A ML 7
SCAN H IL_Y,I ]I_f L [ | [ FOjimT]

Reference paragraph 4-3-7 for a detailed explanation of the SCAN
function,

4-4-6 Executing DCS Function

FM/AM-1200S/A will transmit entered DCS code only when MODE Selector
Control (39%) is in "GEN" position. With MODE Selector Control (39) in
"REC" position, the VFD (37} will indicate any valid DCS code received
in the program mode. It will not indicate an inverted code received or
any alias codes. The VFD w11l display only DCS Standard codes listed in

Table 4-2,

4-23
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023
025
026
031
032
043
047
051
054
065
071
072
073
074

4-24
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KEY ENTRY

EXEC

I

STEP

2ND

FUNCT

1]

-

DCS
S
047 114 712 147
247 115 157 205
T68 116 75% 223
%27 125 385 226
051 131 364 243
175 132 Ti6 244
0723 134 223 245
032 143 717 251
113 152 115 261
271 155 731 263
306 156 265 265
245 162 503 271
506 165 7251 306
174 172 311

Table 4-2

VFD (

37) INDICATES

ExEICTEL |
SN TFILON|C T TN
DTSl 1D (DN ERT
elected DCS Code Generated or Received
piCls| =] [INviElRIT
Prior to DCS Code Reception
077 315 323 445 1043 631
263 331 765 464 026 632
137 343 537 465 331 654
11 346 612 466 662 662
351 351 243 503 162 664
025 364 137 506 073 703
072 365 125 516 432 712
185 371 737 532 323 723
732 411 226 546 132 731
205 412 143 565 103 732
158 413 054 606 631 734
065 423 315 612 346 743
0771 431 723 624 632 754
064 432 627 031
List of Current DCS Codes

The bar above the number represents the binary complement.

NOT use a number and

its complement

in the same system.

o D . I B AT e - I TS | I ON | I N R - -
=l N o o Wl = o o o e N o
=2 I S I T S B o = B =2 Bt B N e

DO



4-4-7 Executing T SEQ Function

Tone sequence will execute all preset tone memory locations (@ thru 15)
which are programmed with an "ON TIME",

KEY ENTRY VFD (37) INDICATES
EXEC ___ =11+ T
v/ 7 7
g I'_ AN P S U A IJ
ZND T
N Tl R T T rng
mﬁ N fl_}il\lf_lLLJl\J
ML TN T T e [ A
Hg IR I AT AT I e AV I

INOTE}

The tone displayed on the VFD (37) is the tone
being executed. The last tone executed will
remain displayed although the tone generator is
turned off.

4-24a/4-24b Blank
c2



vy p—— ' » " Ty} .



4-4-8 Executing STEP (RF and TONE) Function

This function steps the last executed frequency up or down at the pre-
programmed increment.

RF STEP Function

KEY ENTRY VFD (37) INDICATES
EXEC _ .
TN T - l
] T P I | A A | |
STEP
ZND
TN Sl AT T T TN
FUNCT N L [ VA I B A T AR
EXEC - TFD -
STEP A el i '
i C|\ T g | NI 7
L | o I

Depress 4+ or v+ Key to step the RF Frequency up or down by the pre-
programmed increment.,

4-25
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TONE STEP FUNCTION

KEY ENTRY VFD (37) INDICATES
R e e T e =
| - L -
STEP | AN [ IJ FC i
ZND _

“TIA|TH N T T T LA
[ =
FUNCT N | ol s L Urd
EXEC —
. ST F 7
STEP
e CoTic e e m 117
|t R IV VAR £
T SEQ
Depress + or + Key to step the Tone Freguency up or down by the pre-

programmed

4-26

increment.

Once the STEP Function has been selected and

the desired increment entered, the step function
will remain valid until a Function Key is
depressed.



4-4-9 Executing Variable IMTS Audio Function

This function is based on the 2805/1500 type of
signalling system, but allows any variable tone
frequency and waveform to be used, including
2805/1500.

This function allows the variable tone entered in Tone Memory Location P
to be used with any of the telephone numbers entered in DTMF/PULSE
Memory Locations @ through 15. The created pulse may be set at repeti-
tion rates of 10 or 20 pulses per second.

To use this function, program desired telephone numbers into DTMF/IMTS
memory locations as shown in paragraph 4-3-3, and program desired
variable tone frequency and waveform into Tone Memory Location @ as
shown in paragraph 4-3-2, Then perform the following steps:

KEY ENTRY VFD (37) INDICATES
EXEC
il T T j
g ColAD o] |o j
ZND lnt —lonilr T T e
- SN | LN L ey
. e T Vir|ol| e -
m oA e Pl | = r
OR OR
z N T i iz ]
uis iy - X
E | IANS VA A A O O [ ] i

) corresponding to the desired DTMF/IMTS memory location

S
1).
INOTE]

The blinking digit is the one being executed.

Press the key(
(Ref. Table 4-

If further telephone numbers are to be executed at the same pulse repe-
tition rate and the same variable tone frequency and waveform, press the
key(s)} corresponding to the new DTMF/PULSE memory location.

4.27
02



L

L

4-5 RECEIVER OPERATION

BRRAPOODID

AND INDICATORS APPLICABLE
TO RECEIVER OPERATION:

-\ - - = -
i L il - o
S - .‘_(/_, “ _;_, ¥ N

1 MODULATION Meter

N

‘ e —— 11 T/R Cennector
SRt 1 %00 15 EXT MOD/SINAD Connector
Eewy P map e | 16 DEMOD Connector
- %}‘*;; i (5 20 SCOPE/DVM Connector
- b ) 31 CRT Display
Ei ) 34 ANT Connector
@ & G 1" 36 FREQ ERRQOR Meter
) 37 VFD

Do 66@

Figure 4-1 FM/AM-1200S/A Front Panel Controls
Applicable to Receiver Operation

CONTROL SETTING
3 MODULATION Select Control As req'd
4 Modulation METER Control As req'd
18 Keyboard As req'd
22 PWR/OFF/BATT Switch "PWR" or "BATT"
23 Scope VERTICAL Attenuator As req'd
Vernier Control
24 VERTICAL Attenuator As reqg'd
Selector Control
25 Scope HORIZONTAL Sweep As reqg'd
Vernier Control
26 HORIZONTAL Sweep As rea'd
Selector Control
27 VERT POS Control As req'd
28 INT Control As req'd
29 FOCUS Control As req'd
30 HORIZ POS Control As req'd
32 GEN/LOCK Control Full ccw, detent
35 FREQ ERROR Meter As req'd
Range Selector Control
39 MODE Selector Control "REC"
40 VOLUME Control As req'd
41 Squelch Control As req'd

Table 4-3 FM/AM-1200S/A Front Panel Controls
Applicable to Receiver Operation

4-28
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4-5-1 GENERAL

The FM/AM-1200S/A contains a communications receiver capable of moni-
toring AM, FM, and SSB signals within a range of 250 kHz to 999.9999
MHz. Signals may be monitored "off-the-air" using an external! antenna
or by direct cable connection to the front panel T/R Connector (11).
Table 4-4 defines the signal parameters which can be monitored using the
receiver and associated monitoring functions.

SIGNAL CHARACTERISTIC(S): MONITORING DEVICES CONTROL SETTINGS:
Demodulated * MODULATION Meter {1) Modulation METER
AM, FM or SSB Control {4) to

desired "kHz/¥X10".
MODULATION Select
Control (3) as

reg'd.
CRT (31) VERTICAL Attenuator
(O0scilloscope) Selector Control

(24) to desired
"WHz/%X10 position.

VFD (37) Depress "2nd FUNCT"
and "METER" Keys
(in that order).

Speaker Volume control
(40) as req'd.

RF and AUDIO Error* FREQ ERROR Meter (36) FREQ ERROR Meter
Range Selector
Control {35) as
req'd.

VFD (37) Depress "2nd
FUNCT" and "METER™
Kevs (in that

order).
AUDIO Error* CRT (31) HORIZONTAL Selector
(Lissajou Pattern) Control (26) to

tone, VERTICAL
Selector Control
{24) to desired
kHz/%X10.

*  When the received signal input level is below the FM/AM-1200S5/A
squelch threshold, these monitoring functions will be disabled.

Table 4-4 Receiver Monitoring Capabilities

4-29
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SIGNAL CHARACTERISTIC(S): MONITORING DEVICE(S):|{ CONTROL SETTINGS:

Transmitter Power (WATTS) MODULATION Meter (1) Modulation Meter
(T/R Connector (11) onlty) Control (4) to
or desired “WATTS”
selection.
VFD (37) Depress “2nd
FUNCT”™

and “METER"” Keys
{in that order).
CRT Display (31)
(Spectrum Analyzer on HORIZONTAL Sweep
FM/AM-1200S only) Selector Control
(26) clockwise to

1 MHz/DIV or less.

Relative Signal MODULATION Meter (1) Modulation METER
Strength Control (4) to
“SIG”.
VFD (37) Depress “2nd

keys (in that

order)

FUNCT” and “METER”

Table 4-4 Receiver Monitoring Capabilities (Cont’d)
4-5-2 BASIC RECEIVER OPERATION

Basic operation of the FM/AM-1200S/A receiver is as follows:
STEP PROCEDURE

1. If signals are to be monitored “off-the-air”, connect external
antenna to ANT Connector (34): if signals are to be received by
direct cable connection, apply sigral to T/R Connector (11).

MAXIMUM CONTINUOUS INPUT TO ANTENNA CONNECTOR (34)
MUST NOT EXCEED 0.25 WATTS.

MAXIMUM INPUT TO T/R CONNECTOR (11) MUST NOT EXCEED

150 WATTS.
150 W 1 minute “ON”. 5 minutes “QFF™.
50 W = Maximum continuous.

NSTE]

For Accurate Power Meter measurements, set RF Level
Attenuator Control (9) to any position other than
-20 dBm

4-30
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STEP PROCEDURE
2. Using Keyboard (18), set FM/AM-1200S/A to desired RF frequency.
4-5-3 RECEIVING AM OR FM SIGNALS (OFF-THE-AIR)
STEP PROCEDURE
1. Perform "BASIC RECEIVER OPERATION" steps described in paragraph
4-5-2.
2. Place MODULATION Select Controil (3) to:
a. "AM NORM" or "AM NAR" position, if receiving AM signals.
b. "FM WIDE", "FM MID" or "FM NAR" position, if receiving FM
signals.
3. To aurally monitor received audio, adjust VOLUME Control (40)
and SQUELCH Control (41) as required.
4. Use monitoring features outlined in Table 4-4 to monitor desired
signal parameters.
4-5-4 RECEIVING SSB SIGNALS (OFF-THE-AIR)
STEP PROCEDURE
1. Perform "BASIC RECEIVER OPERATION" steps described in paragraph
4-5-2.
2. Place MODULATION Select Control (3) to "SSB" position.
3. To aurally monitor audio, adjust VOLUME Control (40) and SQUELCH
control (41) as required.
4. Use GEN/LOCK Control (32) as a clarifier.
MODULATION
SELECT CONTROL DEMODULATION PRE-DETECTION POST-DETECTION
POSITION MODE BANDWIDTH BANDWIDTH
AM
NAR AM 6 kHz 8 kHz
NORM AM 15 kHz 8 kHz
SSB SSB 6 kHz 8 kHz
FM
NAR FM 15 kHz 8 kHz
MID FM 200 kHz 8 kHz
WIDE FM 200 kHz 80 kHz

Table 4-5 Modulation Select Control Positions 4-31
05
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4-5-5 TESTING AM OR FM TRANSMITTERS
STEP PROCEDURE
JCAUTION}
MAXIMUM INPUT TO T/R CONNECTOR (11) MUST NOT
EXCEED 150 WATTS,.
MAXIMUM TIME LIMITS FOR MEASUREMENT OF TRANS-
MITTER QUTPUT USING T/R CONNECTOR (11) 1S:
>150 W = 1 MINUTE "ON", 5 MINUTES "QFF",
¥
50 W = MAXIMUM CONTINUOQUS.
1. Perform "BASIC RECEIVER OPERATION" steps described in paragraph
4-5-2,
INOTE]}
Connect 50Q coaxial cable between output of
transmitter under test and FM/AM-1200S/A T/R
Connector {11).
2. Position MODULATION Select Control (3) to:
a. AM "NORM" or "NAR" position if testing AM transmitters.
h. FM "NAR", "MID" or "WIDE" position, if testing FM transmit-
ters.
3. Use monitoring features outlined in Table 4-7 to monitor desired
signal parameters.
4-5-6 MEASURING AM OR FM TRANSMITTER DISTORTION
STEP PROCEDURE
1. Perform "BASIC RECEIVER OPERATION" steps described in paragraph
4-5-2,
{NOTE]
Connect 502 coaxial cable between output of
transmitter under test and FM/AM-1200S/A T/R
Connector (11).
4-32
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STEP PROCEDURE
2. Modulate transmitter under test with a fixed 1 kHz tone.
INOTE]
FM/AM-1200S/A 1 kHz Tone Generator [fixed)
function should be used as a modulation
source.
Measurement accuracy is dependent on accuracy of
1 kHz tone.
3. Position Modulation METER Control {4) to "DIST™,
4, Connect coax cable between FM/AM-1200S/A DEMOD Connector (16)
and EXT MOD/SINAD Connector [15).
5. Monitor DIST Level on top scale of MODULATION Meter {1).
6. Place VERTICAL Attenuator Selector Control (24) to "RESID"

position to observe residual distortion on oscilloscape.

4-33
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RF SIGNAL GENERATOR OPERATION (SIMPLEX)

_ DOE@DEE

M TTH

i | I aam
ll IEEEEEsEEE |

| [ ﬂ FM:AM-12004 (3734

WY +OCUS  HORIT POS

EEXE X

VERTITAL HORIZONTAL
e an b

‘‘‘‘‘‘

) 06 o

FM/AM-1200S5/A CONNECTORS AND
INDICATORS APPLICABLE TO RF
SIGNAL GENERATOR OQPERATION:

1 MODULATION Meter
11 T/R Connector
15 EXT MOD/SINAD Connector
19 MIC/ACC Connector
20 SCOPE/DVM Connector
31 CRT Display
33 LOCK Lamp
36 FREQ ERROR Meter
37 VFD

Figure 4-2 FM/AM-1200S/A Front Panel Controls
Applicable to RF Signal Generator

Operaticon

CONTROL

MODULATION Select Control
Modulation METER Control

VAR Tone Selector Switch

VAR Tone Level Control

1 kHz Tone Selector Switch

1 kHz Tone Level Control

RF Level Attenuator

RF Level Attenuator Vernier
Control

Keyboard

PWR/OFF/BATT Switch
VERTICAL Attenuator
Selector Control
HORIZONTAL Sweep
Selector Control
GEN/LOCK Control
FREQ ERROR Meter Range
Selector Control
MODE Selector Control
VOLUME Control

Table 4-6 FM/AM-1200S/A Front Panel

to RF Signal

SETTING

"FM NAR"
"kHz/%X10
position 6"
IIOFFII

As req'd
IIOFFII

As req'd
"-50 dBm"
||.5K UV“

"RF Frequency
150.2000 MHz"
"PWR" or "BATT"
"2 kHz/%X10"

"1 mS/DIvV"

IILOCKII
lIlOKlI

llGENII
As reg'd

Controls Applicable

Generator Operation



4-6-1 GENERAL

The FM/AM-1200S/A RF signal generator is capable of generating
calibrated amplitude signals within a range of 250 kHz to 999.9999 MHz,
in 100 Hz steps. The signal generator can be used to stimulate external
devices by generating modulated or unmodulated signals, while the
FM/AM-1200S/A receiver is simultaneously monitoring the generator.
Modulation signals for the generated carrier are available from the
FM/AM-1200S/A internal tone generators or from external audio sources.

A microphone input connector is also available for applying voice modu-
lation. The generated signals are transmitted out the FM/AM-1200S/A
front panel T/R Connector (11), at an output level which is continuously
vari€b1§ from -20 to -127 dBm {using RF Level Attenuator Contrcls (9)
and (10)).

Table 4-7 outlines the parameters of the generated output, which can be
monitored by the FM/AM-1200S/A receiver circuits during generator opera-
tion,

SIGNAL CHARACTERISTICS: MONITORING DEVICE(S): CONTROL SETTINGS:

Demodulated Audio MODULATION Meter (1) Modulation METER
Control {4) to
desired

"kHz/%2X10",
MODULATION Select
Control {3) as

required.
CRT (31) VERTICAL Attenu-
(Oscilioscope) ator Selector

Control (24) to
kHz/%X10 position.
HORIZONTAL Sweep
Selector Control
(26) to mS/DIV or
uS/DIV (FM/AM-
1200A only)
position.

VFD (37) Depress "2ZND
FUNCT" and "METER"
Keys (in that
order.)

SPEAKER Volume Control
(40) as required.

Table 4-7 Receiver Monitoring Capabilities
of Generated Qutput

4-35
02



A bR

Table 4-6 (Cont'd)

SIGNAL CHARACTERISTICS:

MONITORING DEVICE(S):

CONTROL SETTINGS:

#RF ERROR
or
*AUDIO ERROR

FREQ ERROR Meter (36)

FREQ ERROR Meter
Range Selector
Control (35) as
req’d.

VFD (37) Depress "2ND
FUNCT" and
"METER" Keys (in
that order).
# Used with GEN/LOCK Control {32)

* Audio error is measured through EXT MOD/SINAD Connector (15).

Table 4-7

4-6-2 SIGNAL GENERATOR OPERATION {SIMPLEX)

STEP

PROCEDURE

Receiver Monitoring Capabilities
of Generated Qutput

1. Position front panel

controls as indicated

INOTE]

in Table 4-5,

FM/AM-1200S/A is now generating a carrier signal
at a frequency and output level of 150,2 MHz @

500 uv.

If a signal greater than 100 mW is applied to

the T/R Connector
is generating, the set will
to the receive mode and only monitor the

signal(s) applied to this connector.

4-6-3 GENERATING AM OR FM MODULATED RF SIGNALS

(11} while the FM/AM-1200S/A
automatically switch

STEP PROCEDURE
1. Perfo;m "STEPS IN SIGNAL GENERATOR OPERATION" (Ref. paragraph
4-6-2).
2. Apply FM modulation signal to carrier as follows:
a. Using Keyboard (18), depress "TONE" Key and enter desired
modulation frequency and wave shape.
4-36
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STEP PROCEDURE

b. Select "INTL" with VAR Tone Selector Switch [5) and adjust
VAR Tone Leve?l! Control (6) for 5 kHz as displayed on
MODULATION Meter (1) and Scope Display (31).

c. If 1 kHz Tone Generator output is preferred, select "INTL"
with 1 kHz Tone Selector Switch and adjust 1 kHz Tone level
Control (8) for 5 kHz as displayed on MODULATION Meter (1)

and Scope Display (31).

If both tone generators are used as modulation
sources, the MODULATION Meter (1) and CRT Dis-
play (31) will display the composite modulation
signal produced by both tone generaters. To
monitor either individual modulation signal,
one generator must be turned off.

d. The FM/AM-1200S/A is now generating a carrier signal with
5 kHz FM deviation. Use monitoring features outlined in

Table 4-7 to monitor desired signal parameters.

[NOTE]

For AM modulation, place MODULATION Select Con-
trol (3) to "AM NORM" position. Adjust either
the 1 kHz or VAR Tone Level Controls for proper
percent modulation as viewed on MODULATION
Meter (1) and Scope Display (31).

3. Modulating the FM/AM-1200S/A Generator with DTMF.

a. Program desired telephone number into DTMF memory location.
When desired telephone number is executed, it will be
modulated at approximately 3.5 kHz.

4, Modulating the FM/AM-1200S/A Generator with DCS.

a. Program DCS code number into memory. To monitor DCS code
on FM/AM-1200S/A, place VAR Tone Selector Switch (5) to
"INTL" and adjust VAR Tone Level Control for desired
madulation Tevel.

4-37
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4-6-4 EXTERNALLY MODULATING RF SIGNAL GENERATOR
STEP PROCEDURE

1. Perform steps in "SIGNAL GENERATOR OPERATION",
2. Apply external modulation signal to EXT MOD/SINAD Connector (15).

INOTE]

Insure VAR Tone Selector Switch {5} and 1 kHz
Tone Selector Switch (7) are positioned to "OFF",

3. Adjust output of applied modulation signal to desired modulation
level, as reflected on MODULATION Meter (1) and Scope Display
{31).
4-6-5 VOICE MODULATING RF SIGNAL GENERATOR
STEP PROCEDURE

1. Perform steps in "SIGNAL GENERATOR OPERATION",
2. Connect external microphone to MIC/ACC Connector (19).

3. Press PTT (Press-To-Talk) Switch (on microphone) and speak into
microphone. Use monitoring features outlined in Table 4-7 to
monitor voice modulation characteristics.

INOTE]

Diode speech limiting is incorporated within
FM/AM-1200S/A circuitry for control of peak
modulation. The limiter is set for 6 kHz
deviation.

Whenever microphone is keyed, the FM/AM-1200S/A
will automatically switch to the generate mode
of operation, if the MODE Selector Control (39)
is in the "REC"™ or "“DUP" position. The generate
mode cannot be overridden by applying power
transmission at the T/R Connector (11).

4-38
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4-6-6

VARIABLE GENERATE

This feature allows the generator to be moved off center frequency a
minimum of +10 kHz and the EXT MOD Connector (15) to be used for DC

coupling.
STEP PROCEDURE

1. Set front panel controls to the positions listed in Table 4-6,.

2. {FM/AM-1200S only). Position HORIZONTAL Sweep Selector Contro)
(26) to "10 kHz/Div" and center display using HORIZ POS Control
(30).

3. Rotate GEN/LOCK Control (32) out of the "LOCK" {(detent) position
and observe generator frequency change on FREQ ERROR Meter (36)
and analyzer display (FM/AM-1200S only).

4, Place GEN/LOCK Control {32) to "LOCK" {(detent) and observe that
FREQ ERROR Meter {36) goes back to zero and analyzer display 1is
centered (FM/AM-1200S only).

4-6-7 MEASURING UUT RECEIVER SINAD SENSITIVITY
STEP PROCEDURE
1, Connect 509 coaxial cable between FM/AM-1200S/A T/R Connector
(11) and RF input of receiver under test,
NGTE)
For UUT SINAD measurements, the FM/AM-1200S/A
internal tone generator (fixed) should be used
as a modulation source, A modulation frequency
of 1000.0 Hz is required.

2. Connect audio output of receiver under test to EXT/MOD/SINAD
Connector (15) and place Modulation METER Control (4) to "SINAD"
position.

3. Adjust RF Level Attenuator Control (9) for an output level of
500 pV.

4, Slowly decrease FM/AM-1200S/A RF output level until MODULATION

Meter (1) displays desired SINAD value,

[NOTE]

The setting of RF Level Attenuator Control {9)
and RF Level Attenuator Vernijer Control (10)
represents SINAD sensitivity of receiver under
test.
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4-7 DUPLEX OPERATION

@@@@ FM/AM-1200S/A CONNECTORS
AND INDICATORS APPLICABLE
p = —— 1 TO DUPLEX QPERATION:
f | ROAY]. i : 1 MODULATION Meter
ol | St Nl ¢ ‘
(:}T ! \ M ;iiji,w“ ’<:> 11 T/R Connector
| . _(:) 14 DUPLEX OQutput Connector
i - 15 EXT MOD/SINAD Connector
i ‘ S — 19 MIC/ACC Connector
| R & 0.0 € 20 SCOPE/DVM Connector
€& 9 @ € oA ) ,/@ 31 CRT Display
Tt s EEOTTE AN 36 FREQ ERRBR Meter
B-—4E). aONEIRE
|
|
Figure 4-3 FM/AM-1200S/A Front Panel Controls
Applicable to Duplex Operation
CONTROL SETTING
3 MODULATION Select Control "FM NAR"
4 Modulation METER Control "kHz/%X1C
position 6"
8 RF Level Attenuator Control "-50 dBm"
10 RF Level Attenuator Vernier .5 ¥
Contro?l
18 Keyboard "RF Frequency
150.200C MHz"
22 PWR/OFF/BATT Switch "PWR" or “BATT”
24 VERTICAL Attenuator "2 kHz/%Xi(Q"
Selector Control
26 HORIZONTAL Sweep "1 mS/Div”
Selector Control
32 GEN/LOCK Control "LOCK"
35 FREQ ERROR Meter Range "10K"
Selector €Control
39 MODE Selector Control "GEN"
43 VOLUME Control as reg’d
Table 4-8 FM/AM-1200S/A Front Panel Controls
Applicable to Duplex Operation
[NOTE]
For Accurate Power Meter measurements, set RF Level
Attenuator Control (9} to any position other than
-20 dBm.
4-40

06



J

4-7-1 GENERAL

In the Duplex mode of operation, the FM/AM-1200S/A has the capability of
generating and receiving signals simultaneously. While the FM/AM-
1200S/A receiver is monitoring the power, modulation and frequency
characteristics of the UUT transmitter, the FM/AM-1200S/A offset genera-
tor is simultaneously transmitting to the UUT receiver with a signal at
a fixed output level., This signal is not affected by the operation of
the UUT transmitter. FM/AM-1200S/A duplexer accuracy (setting up on

desired frequency) is 1.3 kHz
[NOTE]

The FM/AM-1200S/A contains a duplex system which
is FM modulated only.

The FM/AM-1200A has an output level at the
DUPLEX Qutput Connector of -60 dBm *1C dB.

The FM/AM-1200S has two output levels available
at the DUPLEX Output Connector:

DUPLEX HIGH Mode: -15 dBm (10 dB) ® +49,99 MHz
from Receive Frequency

DUPLEX LOW Mode: -25 dB below DUPLEX HIGH at
the same frequency

Perform the procedure in paragraph 4-6-3 "GENERATING FM MODULATED
SIGNALS" before continuing on with this procedure,

INOTE]

4-7-2 through 4-7-6 apply to FM/AM-1200A Duplex
operation only.

4-7-7 through 4-7-10 apply to FM/AM-1200S Duplex
operation only.

4-7-2 DUPLEX TESTING USING SEPARATE TRANSMIT/RECEIVE LINES (FULL DUPLEX
OPERATION) (FM/AM-1200A ONLY)

In this mode, the UUT transmitter output is applied to the FM/AM-1200A
at the T/R Connector (11). The FM/AM-1200A offset generator output
{available at the DUPLEX Output Connector [14)), at a fixed level, is
applied to the RF input of the UUT receiver.

[EAUTIoN]

DO NOT TRANSMIT INTO DUPLEX QUTPUT CONNECTOR
(14), AS CONNECTOR IS NOT PROTECTED AGAINST RF
INPUTS ABOVE 0.25 WATTS.

4-41
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A-7-2  "OFF-THE-AIR" DUPLEX TESTING (FM/AM-1200A ONLY)

In this mode, the output of the UUT transmitter is monitored “off-the-
air" at the FM/AM-1200A ANT Connector (34), while the FM/AM-1200A offset
generator output (available at the Duplex Output Connector (14) or T/R
Connector [ 11)) is applied to the UUT receiver input.

{CAUTION]

DO NOT TRANSMIT INTO ANTENNA CONNECTOR (34);
RF INPUTS IN EXCESS OF 0.25 WATTS MAY CAUSE
DAMAGE TO FM/AM-1200A.

4-7-4 DUPLEX TESTING USING COMMON TRANSMIT/RECEIVE LINE (HALF DUPLEX
OPERATION FM/AM-1200A ONLY)

When testing a duplex transceiver with a single transmit/receive I/0
port, a common receive/transmit line is connected between the UUT RF I/0
port and the FM/AM-1200A T/R Connector (11).

!CAUTION;

DO NOT TRANSMIT INTO DUPLEX OUTPUT CONNECTOR
(14), AS CONNECTOR IS NOT PROTECTED AGAINST RF
INPUTS ABOVE 0.25 WATTS.

INOTE]

The offset transmitted out DUPLEX Qutput Con-
nector (14) is a fixed -60 dB level.

The offset transmitted out T/R Connector (11)
is a fixed -80 dB level.

The RF frequency entered in the FM/AM-1200A is
the UUT transmit frequency. OFFSET = UUT
receive frequency minus UUT transmit frequency.
(OFFSET can be {-) negative.)

4-7-5 PDUPLEX TESTING (FM/AM-1200A ONLY)
Place MODE Selector Control (39) to "DUP" Position.
EXAMPLE: Testing a Duplex transceiver

UUT XMT FREQ = 157,77 MHz
UUT REC FREQ 152.51 MHz

RF 1 [] 7 - ? 7

ENTER: (il (mmm| omm |mm| mgm| mm |mmm| (UUT XMT Freq)

10°Ps 0PT ovM * [ ovMm

INOTE]

OFFSET = 152.51 MHz (UUT Rec Freg) - 157.77 MHz
(UUT XMT Freq) (OFFSET = -5.26 MHz)

4-42
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. OFFSET 5 : z 3
ENTER: | |-q ll}l- -{
SCAN OPT - 20PS 0PT
_ INOTE]}
an . . .
Use = Key until {(-) sign appears in front of
offset frequency.
INOTE]

A generated RF frequency o¢f 152.51 MHz with

5 kHz deviation @ -60 dBm is present at DUPLEX

Output Connector {14). T/R Connector {11) is

set to receive an RF frequency of 157.77 MHz.

A signal of 152.51 MHz with 5 kHz deviation @

280 dBm is also present at the T/R Connector
11}).

4-7-6 DUPLEX GENERATE MODE {FM/AM-1200A ONLY)

In Duplex Generate Mode of operation, the signal is present at the T/R
Connector (11) only. There is NO signal present at the DUPLEX Output
Connector (14). The output frequency at the T/R Connector (11) is the
RF setting plus the OFFSET frequency with the output Tevel controlled by
the RF Level attenuator control {9) and RF Level Attenuator Vernier
Control (10). The FM/AM-1200A receiver will monitor the FM/AM-1200A

generator.
INOTE]

FM/AM-1200S/A is forced into the generate mode
and will not switch to receive mode when trans-
mitting into T/R Connector (11).

EXAMPLE: RF Setting = 157.77 MHz
OFFSET Setting: -5.26 MHz
OQutput Frequency @ T/R Connector (11) = 152.51 MHz

4-43
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SELECTING "DUPLEX HIGH" OR "DUPLEX LOW" (FM/AM-1200S ONLY)

PROCEDURE

4-7-8

Place MODE Selector Control (39) to "DUP" position.

ZND | 5

Press || BB to select DUPLEX HIGH (-15 dBm *10 dB) or

FUNCT 0PT

DUPLEX LOW (-40 dBm *15 dB) output levels.

a. The VFD will display: il X

Tirlgall (L m
or 4 LJJ_JJ_ [ )\ i IN

b. The word "ON" following one of these selections will
indicate the presently selected DUPLEX operating mode.

- |
TJH{D‘“ {f_v ili\

[ 1

Use the |EE| ang B to rotate between the two modes as

displayed on the VFD.

ENTER
Press [®| to change from the current operating mode to the

one displayed on the VFD. The word "ON" will appear on that

display.
|NOTE}

If no key is pressed within 5 seconds after the
"DUPLEX HIGH" or "DUPLEX LOW" message appears on
the VFD, the FM/AM-1200S5S will default to its
last setting and VFD display.

DUPLEX TESTING METHODS (FM/AM-1200S ONLY)

Three possible methods of UUT Duplex Testing using the FM/AM-1200S are:

4-43a
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DUPLEX TESTING USING SEPARATE TRANSMIT/RECEIVE LINES (FULL DUPLEX
OPERATION)

In this mode, the UUT transmitter output is applied to the
FM/AM-1200S at the T/R Connector (11), The FM/AM-1200S offset
generator output (available at the DUPLEX Qutput Connector (14)),
at a fixed level, is applied to the RF input of the UUT

receiver,



[EAUTION]

DO NOT TRANSMIT INTO DUPLEX OUTPUT CONNECTOR
(14); CONNECTOR IS NOT PROTECTED AGAINST RF
INPUTS ABOVE 0.25 WATTS.

"OFF-THE-AIR" DUPLEX TESTING

In this mode, the cutput of the UUT transmitter is monitored
"off-the-air" at the FM/AM-1200S ANT Connector (34), while

the FM/AM-1200S offset generator output (available at the
Duplex Output Connector (14) or T/R Connector (11)) is applied
to the UUT receiver input,

[CAUTioN]

DO NOT TRANSMIT INTO ANTENNA CONNECTOR (34}:
RF INPUTS IN EXCESS OF 0.25 WATTS MAY CAUSE
DAMAGE TO FM/AM-1200S.

DUPLEX TESTING USING COMMON TRANSMIT/RECEIVE LINE (HALF DUPLEX
OPERATION)

When testing a duplex transceiver with a single transmit/receive
1/0 port, a common receive/transmit line is connected between the
UUT RE I/0 port and the FM/AM-1200S T/R Connector (11).

[CAUTIGN]

DO NOT TRANSMIT INTO DUPLEX CQUTPUT CONNECTOR
(14); CONNECTOR IS NOT PROTECTED AGAINST RF
INPUTS ABOVE 0.25 WATTS.

INOTE]
The offset transmitted out the DUPLEX Output
Connector (14) of the FM/AM-1200S is at -15 dBm
(+10 dB) in the DUPLEX HIGH mode or -40 dBm (t15
dB) in the DUPLEX LOW mode.

The offset transmitted out T/R Connector {11) is
a fixed -85 dBm (10 dB) level.

The RF frequency entered in the FM/AM-1200S is
the UUT transmit frequency. OQFFSET = UUT
receive frequency minus UUT transmit frequency.
(OFFSET can be {-) negative.)

4-43b
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4-7-9 DUPLEX TEST [FM/AM-1200S ONLY)

EXAMPLE: Testing a Duplex transceiver

UUT XMT FREQ = 157.77 MHz
UUT REC FREQ = 152.51 MHz
STEP PROCEDURE

1. Place MODE Selector Control (39) to "DUP" position,

2ND 5 i
2. Enter: |1 L] and
FUNCT 0PT 1]
until VFD displays: {Tr” =l - T =T
ERFE Y WY S m Ll'pﬂ
ENTER
Press:
T
TrH[ﬁ . i T L1 m M'
VFD will display: dllrleic (XL H o] =i

F
3. Enter i ﬁ

10Ps” OPT

| | - [.i mm| (UUT XMT Freq)

DVM - DVM Dvm

OFFSET = 152.51 MHz (UUT Rec Freq) = 157.77 MHz
(UUT XMT Freqg) (OFFSET = -5,26 MHz)

OFFSET 5 . 2 [
4. Enter: _EBE | ;| (..

SCAN OPT 20PS oPT

Use Key until (-) sign appears in front of offset frequency.

INOTE]

A generated RF freguency of 152,51 MHz with a b5
kHz deviation ® -15 dBm (+10 dB) (DUPLEX HIGH
mode) or -40 dBm (£15 dB) (DUPLEX LOW mode) is
present at the DUPLEX Output Connector (14).

T/R Connector {11) will receive an RF frequency
of 157,77 MHz. A signal of 152.51 MHz with a 5
kHz deviation @ -85 dBm (+10 dB) is also present
at the T/R Connector (11).

4-43¢
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4-7-10 DUPLEX GENERATE MODE (FM/AM-1200S ONLY)

In Duplex Generate Mode of operation, the signal is present at the T/R
Connector {(11) only. There is NO signal present at the DUPLEX Output
Connector (14). The output frequency at the T/R Connector (11) is the
RF setting plus the QOFFSET frequency with the output level controlled by
the RF Level Attenuator Control (9) and RF Level Attenuator Vernier
Control (10). The FM/AM-1200S receiver will monitor the FM/AM-1200S

generator.
INOTE]

FM/AM-1200S5 is forced into the generate mode
and will not switch to receive mode when trans-
mitting into T/R Connector (11).

EXAMPLE: RF Setting = 157.77 MHz
OFFSET Setting = -5.26 MHz
OQutput Frequency @ T/R Connector (11) = 152,51 MHz

4-43d
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Figure 4-4

CONTROL

Modulation METER Ceo
AC/GND/DC Switch
PWUR/OFF/BATT Switch
VERTICAL Attenuator
Vernier Control
VERTICAL Attenuator
Selector Control
HORIZONTAL Sweep
Selector Control
VERT POS Control
INT Control
FOCUS Control
HORIZ POS Control

Table 4-9 FM/AM-1200S/A Front Panel
to Oscilloscope Operation

@ @b OO

FM/AM-1200S/A Front Panel

FM/AM-1200S/A CONNECTORS AND
INDICATORS APPLICABLE TO
OSCILLOSCOPE OPERATION:

15
17
20
31

EXT MOD/SINAD Connector
TONE QUT Connector
SCOPE/DVM Connector

CRT Display

Controls

Applicable to Oscilloscope Operation

ntrol

SETTING

As req'd

As req'd

"PWR" or "BATT"
n CAL"

"1 V/Div"
"1 mS/Div"
Ctr Trace
As req'd

As req'd
Ctr Trace

Controls Applicable



4-8-1 GENERAL

Table 4-9 lists the front panel controls which are used in the 0Oscillo-
scope function of the FM/AM-1200S/A. For oscilloscope operation, the
HORIZONTAL Sweep Selector Control (26) must be in "mS/Div" or "uS/DIV"
position. The VERTICAL Attenuator Selector Control (24) "kHz/%X10"
position is for internal demodulated audio and "V/Div" position is for
external scope inputs. Al]l other controls are similar to those found on
most conventional oscilloscopes.

4-8-2 EXTERNAL OSCILLOSCOPE OPERATION
The FM/AM-1200S/A Oscilloscope is a general purpose DC to 1 MHz band-
width single trace oscilloscope with automatic triggering. Any external

input to the scope must be applied at the front panel SCOPE/DVM
Connector (20).

STEP PROCEDURE

1. Place the FM/AM-1200S/A front panel controls to the settings
lTisted in Table 4-90,

2. Connect TONE QUT Connector (17) to SCOPE/DVM Connector (20).
3. Turn 1 kHz TONE Selector Switch (7) to "INTL" position.

4. Adjust 1 kHz TONE LEVEL Control (8) for a viewed sine wave on

CRT Display (31),

When AC/GND/DC Switch {21) is in "GND"
position, the external input is removed from
the Oscilloscope.

4-8-3 INTERNAL OSCILLOSCOPE OPERATION

The VERTICAL Attenuator Selector Control {24) must be in one of the four
"kHz/%X10" positions for internal oscilloscope operation.

STEP PROCEDURE

1. Place the FM/AM-1200S/A front panel controls to the settings
listed in Table 4-9,

2. Set Vertical Attenuator Selector Control (24) to "2 kHz/%X10"
positian.,

3. Set FM/AM-1200S/A controls for 5 kHz FM deviation. (Ref.
paragraph 4-6, RF Signal Generation Operation ( Simplex).)

4, The CRT now displays {+) and {(-) 5 kHz deviation.
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For AM modulation, the demodulated audio dis-
played on CRT will read twice the percentage
of modulation.

4-8-4 RESIDUAL DISTORTION

The "RESID" position of the VERTICAL Attenuator Selector Control (24)
allows the display of the residual distortion or ncise of the UUT, as
received at the EXT MOD/SINAD Connector (15). The "RESID" position is
only valid when the Modulation METER Control (4) is in "SINAD" or "DIST"

position.
4.8-5 TONE GENERATOR

The "TONE" position of the HORIZONTAL Sweep Selector Control (26)
applies the output of the Programmable and/or Fixed (1 kHz) Tone
Generators to the horizontal deflection circuits of the CRT. This func-
tion is useful for measuring the frequency of demodulated audio or
externally applied audio signals, using the Lissajou method of frequency
comparison,
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4-9 SPECTRUM ANALYZER OPERATION (FM/AM-1200S ONLY)

g

30 / .ﬁ
29

2

My il

.'...,ﬂ.]“l.

— FONE GENERATOR—

000 31 CRT Display

FM/AM-1200S CONNECTORS AND
INDICATORS APPLICABLE T0O
i SPECTRUM ANALYZER OPERATION:

11 T/R Connector

34 ANT Connector
37 VFD

_@

Figure 4-5 FM/AM-1200S Front Panel Controls
Applicable to Spectrum Analyzer
Operation

CONTROL

18 Keyboard

2?2 PWR/OFF/BATT Switch

24 VERTICAL Attenuator
Selector Control

26 HORIZONTAL Sweep Selector
Control

27 VERT POS Control

28 INT Control

28  FOCUS Control

30 HORIZ POS Control

39 MODE Selector Control

Tabie 4-10 FM/AM-1200S
to Spectrum

4-9-1 GENERAL

Table 4-10 1ists the FM/AM-1200S
Spectrum Analyzer function. The
general purpose analyzer capable
of 250 kHz to 999.9999 MHz. The
must be in one of the MHz/Div or

SETTING

As req'd
IIPWR%I Or IIBATTII
Any position
except "OFF"

"l MHz/Div"
"Mid Range"
As req'd
As req'd
"Mid Range"
As req'd

Front Panel Controls Applicable
Analyzer Operation

front panel controls applicable to the
FM/AM-1200S Spectrum Analyzer is a

of monitoring RF signals within a range
HORIZONTAL Sweep Selector Control (26)
kHz/Div positions for spectrum analyzer

operation. The RF frequency displayed on VFD (37) is the spectrum

analyzer center frequency. The s
matically selected,

pectrum analyzer bandwidth is auto-
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Figure 4-6 Typical Spectrum Analyzer Disnlay

VERT POS Control {27)

Controls Spectrum Analyzer vertical position and allows adjustment of
reference level by one scale division over range of vertical axis.

HORIZ POS Control (30)

Controls horizontal position of Spectrum Analyzer and 1imits this
control to one division left or right.

HORIZONTAL Sweep Selector Control {26)

HORIZONTAL/DISPERSION BANDWIDTH
1 kHz/DIV 300 Hz
? kHz/DIV 300 Hz
5 kHz/DIV 3 kHz
10 kHz/DIV 3 kHz
20 kHz/DIV 3 kHz
50 kHz/DIV 30 kHz
.1 MHz/DIVY 20 kHz
.2 MHz/DIV 30 kHz
.5 MHz/DIV 30 kHz
1 MHz/DIV 30 kHz

Table 4-11 Horizontal Sweep Selector Control
{Analyzer Dispersion Control)
Settings
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4-9-2 Spectrum Analyzer Operation
To calibrate analyzer base line, perform the following steps:

STEP PROCEDURE

1. Place the FM/AM-1200S front panel controls to the settings
listed in Table 4-10.

2. Set HORIZONTAL Sweep Selector Control (26) to any mS/Div
Position,.

3. Adjust VERT POS Control (27) to center trace directly over
center horizontal graticule.

4, Set HORIZONTAL Sweep Selector Control (26) to "1 MHz/Div"
Position and MODE Selector Control (39) to "GEN" Position.

5. Adjust HORIZ POS Control {(30) to center signal directly over
center vertical graticule,

With the spectrum analyzer baseline calibrated, a -30 dBm RF signal
applied to ANT Connector (34) will indicate a full scale display.

4~-10 TONE GENERATOR OPERATION

The FM/AM-1200S/A has two independently controlled tone generators (one
variable and one fixed). The variable tone generator is capable of
generating modulation sinewave signals within a range of 2 Hz to 30 kHz
(in 0.1 Hz increments). Al1l other waveform modulation signals are
within a range of 2 Hz to 10 kHz (in 0.1 Hz increments). The fixed tone
generator output is a 1 kHz sinewave. The frequency and wave shape of
the variable tone generator is selected by the FM/AM-1200S/A Keyboard
{18) and displayed on the VFD [37) when the Keyboard "TONE" key mode is
selected. The output level! of each tone generator can be individually
controlled.
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4-11 BASIC RS-232 OPERATION

This paragraph contains basic instructions for operating the FM/AM-
1200S/A using an RS-232 or GPIB compatible external device. Using these
instructions, the operator can select any available parameter of the
following FM/AM-1200S/A functions:

DTMF OFFSET IMTS {PULSED METER
TONE RF TONE WAVEFORM nes MODULATION

4-11-1 FM/AM-1200S/A INITIALTIZATION
The initial communication between the FM/AM-1200S/A and the external

controller consists of Baud Rate synchranization. The external
controller can be set to any one of the following Baud Rates:

1 - 300 5 - 4800
2 - 600 6 - 9600
3 - 1200 7 - 19200
4 - 2400

Use the following procedure to initialize the FM/AM-1200S/A for RS-232/
GPIB operation:

STEP PROCEDURE

1. Connect external controller to FM/AM-1200S/A at RS-232/GPIB
Connector (43),

2. Check FM/AM-1200S/A Protocol (Appendix B).

2ND
-
3. Press L s on the Keyboard (18), followed by the number

corresponding to the desired Baud Rate as shown above.

Example: Set Baud Rate to 4800

2ND [] 5
Press [ ] [ ]
FUNCT BAUD 0PT

"SET BAUD RATE 5" will be displayed on VFD (37).

4. Type two CR (carriage returns) on external controller. "RS-232
ENABLED" should be displayed on VFD (37).

5. If a computer is available, a program may be used for control,
The following example will work on IBM-compatible types. Notice
that Baud Rate is 9600 in the example.
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OPEN "COM1:96Q90 ,N ,8 ,1 ,CS ,DS, LF" AS #1
PRINT #1, "2"+CHR$(13)

INPUT "CMD: ";CMD$

IF CMD$="QUIT" THEN 16§

PRINT #1, CMD$

IF RIGHT$(CMD$,1)="?" THEN GOSUB 129

IF CMD$ = "MTR1" OR CMD$ = "MTR2" THEN GOSUB 129
IF CMD$ = "MDS" THEN GOSUB 12p
IF CMD$ = "DVMAC" OR CMD$="DVMDC" THEN GOSUB 12p

p IF CMD$ "UOK"™ THEN GOSUB 129
p GOTO 3P

p INPUT #1,RETS$

@ PRINT RETS

149 IF RET§="**" GOTO 129

15¢ RETURN

1690 END

Pt = D00 IO T o N
WMN NS eSOV WSS D

4-11-2 RS-232 COMMAND PROCEDURE AND DATA STRUCTURE

A1l FM/AM-1200S/A functional commands and data information are trans-
ferred over the R5-232 as uppercase ASCII alphanumeric character strings
designed to replace the front panel controls.

A1l input commands sent to the FM/AM-1200S/A are placed in an internal
queue that will accommodate up to 128 bytes of data. Command strings
may be packed together, but the individual commands must be separated by
a colon ":" delimiter. The colon ":" may or may not cause the command
to be executed immediately, depending upon the type of external
controller being used. The following ASCII Characters will always ter-
minate the command or series of commands:

ASCII Carriage Return (0D) - CR
ASCII Line Feed (OA) - LF

Maximum command string length including spaces and delimiters is 128
characters, If the command string exceeds 128 characters, everything up
to the most recent delimiter will be accepted and the rest ignored. All
spaces will be ignored except when using the "!" command,

Returned data to the external controller will not be packed together in
a string. Instead, each set of data returned will be on an individual
tine and sent out in the order in which its command was sent. That is,
the first "get" instruction sent in a command string will cause the
returned data to be on the first line of the output; the second "get"
instruction will cause the returned data tc be on the second line of the
output, and so on.

Data inputs that are out of specific range will generally default to the
minimum values or initial condition values.
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4-11-3 ALLOWABLE RS-232 COMMAND FORMATS

FM/AM-1200S/A communication with an

external

controlling device requires

use of the allowable RS-232 command formats 1isted in Table 4-12.
COMMAND DEFINITION EXAMPLE
FUNC=VALUE Sets memory location @ of AFF=12345.6

(CR or Colon)*

selected function to value
seiected and executes it.

Sets Tone Generator
memory location @
to 12345.6 Hz and
executes it.

Func(nn)=VALUE*

Programs memory location

(@ to 15) of selected
function to value selected.
Does not execute selection.

RFF6=345 .6666
Programs RF Fre-
quency memory loca-
tion 6 to 345.6666
MHz .

FUNC (CR or Colon)*

Executes value of selected
function stored in memory
location @.

DTMF:

Executes value
stored in DTMF
memory location .

FUNC (nn)
(CR or Colon)*

Executes value of selected
memory location (@ to 15)
of selected function.

PULSE 12:

Executes value
stored in memory
location 12 of the
PULSE function.

FUNC (nn)?*

Displays on VFD the value
of selected memory location

RFF2?
Displays value of

(@ thru 15) of the selected RF memory location
function. 2.
AFF107?

Displays value of
Tone Generator
memory location 10.

*  FUNC
(nn)

Linefeed,
function command value field,

Value

AFF,
PULSE,

DPX, DCS, DTM,
RFF or WAV,

DTMF,

MTR1,

MTR2, PUL, PULS,

function preset number (0 thru 15).

Carriage Return or Colon

terminates command.

Table 4-12
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4-11-4

In the remote mode,
panel controls and switches.

RS-232 REMOTE COMMANDS

remote commands override the FM/AM-1200S/A front

RS-232 Remote Commands, listed in Table

4-13, must be preceded by the REM Command.

FUNCTION

RS-232 COMMAND

DESCRIPTION

RECEIVER

REM

Puts FM/AM-1200S/A in Remote Mode.

REC

Puts FM/AM-1200S/A in Receive
Mode.

RFFn=x

Programs RF Frequency.
n =8 to 15 RF Memory Location.

X = §pg.ggpg to 999.9999

Wi

RFF=x

Programs and executes RF Frequency
specified by Memory Location 0.

x = §@@.PPEd to 999.9999

RFFn?

Displtays RF Frequency from Memory
Location n on VFD. n = @ to 15.

RFFn

Executes RF Frequency specified by
Memory lLocation n.
n =@ to 15

RFEx

Sets FREQ ERROR Meter to RF range
as specified by x.
X 1 to 6

30 Hz RF
100 Hz RF
300 Hz RF
1 kHz RF
3 kHz RF
10 kHz RF

OO b OO —
L | R | I | I |}

Rx

Table 4-13 RS-232

Sets Modulation Meter.
(* indicates Full scale)
x =2, 6, 28, 69

2 kHz or 20% F.S.*
= 6 kHz or 60% F.S.*
20 kHz or 200% F.S.*
60 kHz or 600% F.S.*

o

2
6
2
69

Remote Commands
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FUNCTION

RS-232 COMMAND

DESCRIPTION

RECEIVER (cont)

SIG

Sets Modulation Meter to measure
relative signal strength
(uncalibrated).

15A

Sets the Modulation Meter to 15
Watt range to measure average
power.

150A

Sets the Modulation Meter to 150
Watt range to measure average
power.

15P

Sets the Modulation Meter to 15
Watt range to measure Peak power.

1508P

Sets the Modulation Meter to 150
Watt range to measure Peak power.

GENERATE

Table

4-54
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REM

Puts FM/AM-1200S/A in Remote mode.

GEN

Puts FM/AM-1200S/A in Generate
mode.

RFFn=x

Programs RF Frequency.
n = B to 15 RF Memory Location

X = @90.0889 to 999.9999

RFF=x

Programs and executes RF Frequency
specified by Memory Location .

X = ppg.pPGe to 999.9999

REFn?

Displays RF Frequency from Memory
Location n on VFD.
n =0 to 15

RFFn

Executes RF Frequency specified by
Memory location n.
n =§ to 15

AFFn=x

Programs Tone Generator Frequency.
n Memory Location @ to 15

x = §PPEP. P to 99999.9

n o

AFF=x

Programs and executes Tone
Generator Frequency specified by
Memory Location @

X = PP@gg.@ to 99999.9

4-13 RS-232 Remote Commands (Continued)
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FUNCTION

RS-232 COMMAND

DESCRIPTION

GENERATE (cont)

AFFn?

Displays Tone Generator Frequency
from Memory Location n on VFD.
n =@ to 15

AFFn

Executes Tone Generator Frequency
specified by Memory Location n.
n =@ tol5

WAVn=Xx

Programs the Tone Waveform.
n g to 15
X SIN,SQU,RMP,TRI

WAVNn?

Displays Wave Shape from Tone
Memory Location n on VFD.
n =0 to 15

DUPLEX

Table 4-13

REM

Puts FM/AM-1200S/A in Remote mode.

DUP

Puts FM/AM-1200S/A in Duplex mode.

RFFn=x

Programs RF Freqguency.
n g to 15 RF Memory Location

X = §Pp.P0PP to 999.9999

([

RFF=x

Programs and executes RF Frequency
specified by Memory Location .

x = PPP.PPgQ to 999.9999

RFFn?

Displays RF Frequency from Memory
Location n on VFD,
n =@ to 15

RFFn

Executes RF Frequency specified by
Memory lLocation n.
n =@ to 15

DPXn=x

Programs Buplex Offset.
n g to 15
X -49.99 to +49.99

ru

DPX=x

Programs and Executes Duplex
Offset specified by Memory
Location @.

X = -49.99 to +49.99

RS-232 Remote Commands (Continued)
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FUNCTION RS-232 COMMAND DESCRIPTION
DUPLEX {cont) DPXn? Displays Duplex Offset from Memory
Location n on VFD.
n =@ to 15
DPXn Executes Duplex Offset specified
by Memory Location n.
n =@ to 15
DUPLEX GENERATE REM Puts FM/AM-1200S/A in Remote mode.
DPG Puts FM/AM-1200S/A in Duplex
Generate mode.
RFFn=x Programs RF Frequency.
n =9 to 15
x = P@g.pepPP to 999.9999
RFF=x Programs and executes RF Frequency
specified by Memory Location 8.
X = @P@.@PPP to 999.9999
RFFn? Displays RF Frequency from Memory
Location n on VFD.
n =@ to 15
RFFn Executes RF Frequency specified by
Memory Location n.
n =@ to 15
DPXn=x Programs Duplex Offset
n =@ to 15
X = -49.99 to +49.99
DPX=x Programs and executes Duplex
Offset specified by Memory
Location 0.
X = @p@.@gepPA to 999.9999
DPXn? Displays Duplex Offset from Memory
Location n on VFD.
n =@ to 15
DPXn Executes Duplex Offset specified
by Memory Location n.
n =0 to 15
Table 4-13 RS-232 Remote Commands (Continued)
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RS-232 COMMAND

DESCRIPTION

TONE FORMATS

Table 4-13

REM Sets FM/AM-1200S/A to Remote.
DTMn=x Programs DTMF Phone #.
or n = Memory Locatijon g to 15
DTMFn=x x = Up to 16 digits (p-9,A,B,C,
D, #, or *)

DTM=x Programs and executes DTMF Phone #
or specified by Memory Location O.
DTMF=x x = Up to 16 digits (@§-9,A,B,C,

D, #, or *)
DTMn? Displays DTMF Phone # in Memory
or Location n on VFD.
DTMFn? n =@ to 15
DTMn Executes DTMF Phone # specified by
or Memory Location n.
DTMFn n =08 to 15
DTME Sets FM/AM-1200S/A to DTMF Encode
operation and returns DTMF value
displayed on VFD after reception.
(FM/AM-1200S/A must be set to
Receive Mode and correct RF
Frequency must be executed.)
PULn=x Programs PULSE Phone #.
or n =90 to 15
PULSn=x x = Up to 16 digits (@-9,A,8,C,
or D, #, or *)
PULSEn=x
PUL=x Programs and executes PULSE Phone
or # specified by Memory Location §.
PULS=x x = Up to 16 digits (@-9,A,B,C,D,
or #, or *)
PULSEn=x
PULn? Displays PULSE Phone # in Memory
or Location n on VFD.
PULSNn? n =@ to 15
or
PULSEN?
RS-232 Remote Commands (Continued)
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FUNCTION RS-232 COMMAND DESCRIPTION
TONE FORMATS PULN Executes PULSE Phone # specified
{cont) oy by Memory Location n.
PULSn n =@ to 15
or
PULSEn
DCS=x Sets DCS to the Octal value
specified by x.
X = 08 10 7778
DCS? Displays the DCS value on VFD.
DCS Executes DCS value.
VF1n Executes Variable Frequency PULSE
at 10 pulses per second.
n = DTMF/PULSE Memory Location
from g to 15.
(Tone Generator Frequency Memory
Location @ must be programmed to
desired frequency and waveform.)
VF2n Executes Variable Frequency PULSE
at 20 pulses per second.
n = DTMF/PULSE Memory Location
from g to 15.
(Tone Generator Frequency Memory
Location P must be programmed to
desired frequency and waveform.)
MEASUREMENT REM Sets FM/AM-1200S/A to Remote.
MTR1? Sets VFD display to meters and
returns current value of FREQ
ERROR as specified by range
selected.
RFEx Sets FREQ ERROR Meter to RF range
as specified by x.
x =1 to 6
1 = 30 Hz RF
2 = 100 Hz RF
3 = 300 Hz RF
4 = 1 kHz RF
5 = 3 kHz RF
6 = 10 kHz RF
Table 4-13 RS-232 Remote Commands (Continued)
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RS-232 COMMAND

DESCRIPTION

MEASUREMENT
(cont)

AFEX

Sets the FREQ ERROR meter to audio

range as specifed below by x.
X 1 to 3

It

3 Hz
30 Hz

1
2
3 300 Hz

MTRZ2?

Sets VFD display to meters and
returns current value of modula-
tion as specified by range and
function selected.

Rx

Sets Modulation Meter to kHz/%x10

range as specified by x.
{(* indicates Full Scale).
X =2, 6, 20, 60

2
6
20
60

2 kHz or 20% F.S.*
6 kHz or 60% F.S.*

20 kHz or 200% F.S.*
60 kHz or 600% F.S.*

15A

Sets the Modulation Meter to 15
Watt range to measure average
power.

150A

Sets the Modulation Meter to 150
Watt range to measure average
power.

15P

Sets the Modulation Meter to 15

Watt range to measure Peak power.

150P

Sets the Modulation Meter to 150

Watt range to measure Peak power.

SIG

Sets Modulation Meter to measure
relative signal strength
(uncalibrated).

DIS

Sets the Modulation Meter to
measure distortion on 0% to 20%
range.

Table 4-13 RS-232 Remote Commands (Continued)
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FUNCTION RS-232 COMMAND DESCRIPTION
MEASUREMENT SID Sets the Modulation Meter to
{cont) measure SINAD on 3 dB to 20 dB
range.

BAT Sets the Modulation Meter to
measure the internal battery
voltage on 0 to 20 VDC range.

MDS? Gets Modulation control setting as
shown below.

1 = AM NAR
2 = AM NORM
3 = SSB

4 = FM NAR
5 = FM MID
6 = FM WIDE

AM1 Sets Modulation control to AM NAR.

AM2 Sets Modulation control to AM
NORM.

SSB Sets Modulation contrecl to SSB.

FM1 Sets Modulation control to FM NAR.

FM2 Sets Modulation contrel to FM MID.

FM3 Sets Modulation control to FM
WIDE.

DVMAC Sets auto-ranging voltmeter to
read AC volts.

DVMDC Sets auto-ranging voltmeter to
read DC volts.

DVMRM? Gets auto-ranging voltmeter
reading. DVMAC or DVMDC must be
executed prior to this command.

DISPLAY MESSAGE I X Will display up to 16 ASCII
ON VFD characters on VFD.
x = Desired Message
Table 4-13 RS-232 Remote Commands (Continued)
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FUNCTION RS-232 COMMAND DESCRIPTION
GO TO LOCAL LOC Sets operation to Local mode,
returning switch control to the
front panel.
IDENTIFY UoK Will return a percent sign (%) if
on line.
REPLY IDENTIFY RID=0ON Enables reply identify.
RID=0FF Disables reply identify.
RID? Returns the Reply Identifier
setting, ON or OFF.
VER? Displays version number of
FM/AM-1200S/A firmware.
STAT? Displays @ or 1 to indicate com-

mand error.
') No Error
1 System Error

DEL=(decimal #)

Changes the colon (:) de-Timiter
to another character entered as
the decimal equivalent of the
ASCII character, range 1-127.
Example: DEL = 44, changes the
delimiter to comma C,1.

DEL? Displays the decimal value of
the current delimiter.
SCAN SCAN = (from) Sets SCAN start/stop using

{delimiter) (to)

@-15 RF Memory Locations.

Table

SCAN? Displays current RF Memory
Locations programmed for SCAN.

SCAN Executes SCAN function.

RESUME=X.X Sets resume time in seconds.

RESUME? Displays current resume time
programmed.

4-13 RS-232 Remote Commands (Continued)

4-61

05



el bl

FUNCTION RS-232 COMMAND DESCRIPTION
STEP STEPR=X.XXXX MHz Sets RF Step Increments.
STEPR? Displays current RF STEP
setting.
STEPT=X.X Hz Sets Tone STEP Increment.
STEPT? Dispiays current Tone STEP
setting.
STEPR+ Increments RF by RF STEP setting.
STEPR- Decrements RF by RF STEP setting.
STEPT+ Increments Tone by Tone STEP
setting.
STEPT- Decrements Tone by Tone STEP
setting.
SQUELCH SQUELCH? Returns 1 or @, squelched (1)
or unsquelched (@).
Table 4-13 RS-232 Remote Commands (Continued)
4-62

05



Ll T

]l

SECTION 5 - AVAILABLE OPTIONS

5-1 GENERAL

The .2 PPM Frequency Standard is standard equipment for the FM/AM-1200A
S/N 1500 and on and for the FM/AM-1200S S/N 5412 and on.

5-2 .2 PPM FREQUENCY STANDARD - OPTION 01

In addition to the standard features of the FM/AM-1200S/A, several
optional features are available. These include:

5-3 .05 PPM FREQUENCY STANDARD - OPTION 02

The .05 PPM Frequency Standard provides the most stable frequency stan-
dard available for the FM/AM-1200S/A.

[NOTE]

The .05 PPM oven oscillator is powered by the
internal battery when the test set is switched

to battery operation., The FM/AM-1200S/A will
turn on and operate immediately in the battery
mode but the oven oscillator will not be within
specifications without a required 15-minute
warm-up period (with the test set at room temper-
ature), Since the operation period using battery
power is limited to approximately 30 minutes, it
is therefore recommended that the FM/AM-1200S/A
be connected to an external AC or DC power source
for the required 15-minute warm-up period.

5-4 BATTERY - OPTION 04

The Battery is standard equipment for the FM/AM-1200A S/N 1510 and on
and for the FM/AM-1200S S/N 5562 and on.

04



5-5 GENERATE AMPLIFIER - OPTION 05

5-5-1 GENERAL

The Generate Amplifier is a 30 dB amplifier intended to increase the
output level of a generated signal above the normal maximum level by the
service monitor, It is not designed to receive any signal directly from
a Unit Under Test (UUT); however, if properly installed, it can be used
to transmit and receive signals "off the air", using the antenna.

ECAUﬂON!

DO NOT TRANSMIT FROM A UUT DIRECTLY INTO THE
GENERATE AMPLIFIER, OR THROUGH AN EXTERNAL
ATTENUATOR. DAMAGE TO THE GENERATE AMPLIFIER
AND/OR THE SERVICE MONITOR WILL RESULT.

5-5-2 INSTALLATION

Insert the banana plug on the Generate Amplifier into the AUX PWR Jack
on the Front Panel of the Service Monitor and connect the BNC connector
to the T/R Jack (reference Figure 5-1).

For Direct Connection T0O UUT:

Connect coax cable between the UUT Test Jack on the Generate Amplifier
and the Microphone Jack or other audio input on the UUT.

For Radio Installation Checkout:

[WARNING ]

THIS TEST MUST BE PERFORMED WITH THE SERVICE
MONITOR AND UUT INSIDE A SHIELDED AREA TO
PREVENT UNRESTRICTED RADIATION OF RF SIGNALS.

5-2
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Figure 5-1 Generate Amplifier Installation
Connect coax between Antenna Jack on the Front Panel of the Service
Monitaor and the Antenna Jack on the Generate Amplifier. Connect
accessory antenna to the UUT Test Jack on the Generate Amplifier.
5-5-3 DPERATION

Refer to Section 4 and perform the procedures for generating and
receiving RF signals.

5-6 MICROPHONE - OPTION 06

This option provides a ceramic element microphone to use for voice modu-
lation.

5-7 TELESCOPING ANTENNA - OPTION 07

This option provides a metal, telescoping antenna which will increase
the distance a* which a transmitted signal can be picked up at the
antenna connector.

5-8 SOFT PADDED CARRYING CASE ~ OPTION 09

This option provides physical protection for the FM/AM-1200S/A if the
need arises to transport the test set between job sites.
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5-9 DIGITAL VOLTMETER AND DTMF DECODER — OPTION 10 (FM/AM1200A ONLY)

The Digital Voitmeter i1s standard equipment for
FM/AM-1200S units Serial Number 9267 and on.

5-9-1 GENERAL

The Digital Voltitmeter and the DTMF Decoder are only functional if the
optional DVM I/0 PC Board (Option 10) is installed.

5-9-2 ODIGITAL VOLTMETER OPERATION
FM/AM-1200S/A CONNECTORS
AND INDICATORS APPLICABLE
TO DIGITAL VOLTMETER
OPERATION:
7 e 20 SCOPE/DVM Connector
|im 37 VFD
VERT l‘? WFTM /ni’:cugizﬁl?ﬂﬂ\l POS
008
m}ﬂﬁquWﬁ@
22 —
Figure 5-2 FM/AM-1200S/A Front Panel Controls

Applticable to Digital Voltmeter
Operaticn

CONTROL SETTING

As req’d

18 Keyboard
"PWR" or "BATT"

22 PWR/OFF/BATT Switch

FM/AM-1200S/A Front Panel Controls
Applicable to Digital Voltmeter

Operation

Table 5-2

Table 5-1 lists the FM/AM-1200S/A front panel controls applicable to
the Digital Voltmeter function. The Digital Voitmeter is capable of
measuring AC or DC voltages up to a maximum of 100 volts. The VFD (37)
displays the measured voltage. The scale displayed on the VFD (37) is
auto-ranging, depending on the voltage input.

5 -4
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To use the digital voltmeter perform the following steps:
STEP PROCEDURE

[CAUTION]

DO NOT EXCEED 100 vDC OR 100 VRMS INPUT OR DAMAGE
TO THE FM/AM-1200S/A MAY RESULT.

1. Connect unknown signal to SCOPE/DVM Connector (20).

2. Select digital voltmeter function by pressing: "z =

3. Select AC or DC mode by pressing: Fg;'for the desired display on

i

the VYFD (37).
4. Read voltage level of input signal on VFD (37).

The input signal may also be displayed on the CRT
Display (31) at the same time as a voltage reading
is being taken. Refer to paragraph 4-8 for Oscillo-
scope Operation.

iCAUTIONi

WHEN TAKING LOW VOLTAGE MEASUREMENTS (10 mV OR
LESS} USING THE DVM, PLACE THE VERTICAL ATTENUATOR
SELECTOR CONTROL {24) TO ANY "kHz/%X10" POSITION TO
DISABLE.



il fun

-

5-9-3 DTMF DECODER OPERATION

FM/AM-1200S/A CONNECTORS
AND INDICATORS APPLICABLE
TO DTMF DECODER OPERATION:

11 T/R Connector
34 ANT Connector
37 VFD

Figure 5-2 FM/AM-1200S/A Front Pane! Controls
Applicable to DTMF Decoder Operation

CONTROL SETTING
18 Keyboard As req'd
22 PWR/OFF/BATT Switch "PWR" of "BATT"
39 MODE Selector Control “REC"

Table 5-2 FM/AM-1200S/A Front Panel Controls
Applicable to DTMF Decoder Operation

Table 5-2 1ists the FM/AM-1200S/A front panel controls applicable to
the DTMF Decoder function. The DTMF Decocder will decode up to sixteen
digits and will display the digits on the VFD (37).

To use the DTMF Decoder, perform the following steps:
STEP PROCEDURE

1. Place the FM/AM-1200S/A front panel controls to the settings
listed in Table 5-2.

2. Using Keyboard (18), enter RF frequency corresponding to
frequency on which DTMF is to be transmitted.

3. Connect an antenna or coax cable to the ANT Connector (34). If
any transmitted signal is too strong for the ANT Connector power
Timitation (1/4 watt maximum), connect the coax cable to the T/R
Connector (11).

05



STEP PROCEDURE

4. Press:gj; on Keyboard (18).
IMTS

5. Transmit DTMF tone seguence from source.

6. DTMF tone sequence (up to sixteen digits) will be decoded and
displayed on the VFD (37).

7. If another DTMF tone sequence is to be decoded, again press:

*A-m“r"'] ENTER
- || -
MTS
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5-10 EUROPEAN SIGNALING (ENCODE/DECODE) - OPTION 11

5-10-1 GENERAL

With the FM/AM-1200S/A European Signaling Option {Option 11) intalled,
the operator can select any of the following Sequential Tone Formats:

CCIR IVEI1 NATEL 2T
EEA IVEIZ EURO
EIA ZVEI3 5/6

Once the desired tone format is selected, the user may edit, receive,
or generate the tone sequence. This option automatically handles
repeating digits so a repeat designator is not required for output.

5-10-2 FIVE DIGIT SIGNALING FORMAT OPERATION (INCLUDES CCIR, EEA, EIA,
ZVEI1l, ZVEI2, ZVEI3, NATEL AND EURO)

This option to the FM/AM-1200S/A allows the operator to check pager
function using any of the above listed formats in either GENERATE or
RECEIVE Mode. There is no direct mode with this option. The user may
enter up to five digits when programming this format by utilizing the
following procedure:

STEP PROCEDURE

PROG 2ND

| et || pumer

3

L_]

arT

1. Program the format by pressing:

2. Use the cursor control keys to scroll through the

and im

|

@i*

¢

tone formats in the following sequence: CCIR, EEA, EIA, ZVEIL,
ZVEI2, ZVEI3, NATEL, EURO, 5/6, 2T (Two Tone). Use the:

| | 3Nd| gy CUrsor control keys to move the cursor desired position
=
and the [/

! [}
|20 gy
ul ; C

| keys to increment and decrement the digits as
|

needed. Digits may be entered or edited regardless of the FM/AM-
1200S/A GENERATE/RECEIVE Mode.

3. To execute the tone sequence (in either GENERATE or RECEIVE

Mode), press: [&T
. (-

L she

N0 3
L_IRINC__h

FuNeT || opT

Paragraphs 5-10-3 thru 5-10-8 give examples of executing European
Signaling formats.

5-8
05



SELECT: CCIR FEA ETA | ZVEI1 | ZVETI2 | ZVEI3 | NATEL 5/6 EURD
Tone #0 1981 1681 600 2400 2400 2200 1633 600 979.3
Tone #1 1124 1124 741 1060 1060 970 631 741 903.1
Tone {2 1197 1197 882 1160 1160 1069 697 882 | 832.5
Tone #3 1275 1275 1023 1270 1270 1160 770 1023 767.4
Tone {4 1358 1358 1164 1400 1400 1270 862 1164 707 .4
Tone §#5 1446 1446 1305 1530 1530 1400 941 1305 652.0
Tone #6 1540 1540 1446 1670 1670 1530 1040 1466 601.0
Tone {#7 1640 1640 1587 1830 1830 1670 1209 1587 554.0
Tone {8 1747 1747 1728 2000 2000 1830 1336 1728 510.7
Tone #9 1860 1860 1868 2200 2200 2000 1477 1869 | 470.8
R Tone 2110 2110 459 2600 370 2400 1805 459 11062.6
Duration 100mS 49mS 33mS 70msS 70mS 70mS 70mS 33/ 33msS
52mS

Table 5-3 Toneset Frequency Table
5-10-3 PROGRAMMING AND EXECUTING ZVEIZ IN GENERATE MODE

To program and execute ZVEI2 in the GENERATE Mode, perform the follow-
ing steps:

STEP PROCEDURE
PROG |[ 20 3
[ || .
1. Press: [ TR || rmer || oeT

The VFD indicates:

LT L? tA 212152 1A
Lot Vil e

{or the last executed Encode/Decode fuction)

+ [}
- (. . . .
2. Press:Lo | or Le until the VFD indicates:
ZiACI T AL 27272
L L L - VAR VAN AN} ')
- 1 3 4 3
- | ) || G (| )
3. Press: B il tops J[ 20ps §{ opT [ opT [| gpT {or desired tone sequence).

The VFD indicates:

-

AVATA 2 A
vl |ier ¢

7o C
v|E

5-9
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STEP PROCEDURE

ENTER
DE|
4. Press:

The FM/AM-1200S/A is now programmed for ZVEIZ2 tone format with a
tone sequence of 12345, To generate a tone sequence, ensure the
FM/AM-1200S/A is in GENERATE Mode (ref paragraph 4-6).

EXEC ND 3
mm[mm ]
5. Press: Lsw |faner|[ ot to execute the tone sequence.

5-10-4 Executing Repeat Tones

Using the procedure in paragraph 5-10-3 will generate the programmed
tone sequence once; it will not repeat itself. To restart the se-
gquence, it must be executed again.

When repeating digits are found, however, the "R" (Repeat) tone is gen-
erated. For exampie, if:

—

T N ] q
LIS U I I i [

|~
UL

is programmed, the FM/AM-1200S/A will generate "1RZR3".

Repeat tones may be entered and generated in either or two methods:

STEP PROCEDURE
PROG IND 3
A || (.
1. Press : LR || muner || oer
2. Press. s | to move the cursor to the desired VFD digit and press
¢ []
(. L]
b | or ¢ juntil the "R" character appears at that cursor
location.
3. Alternatively, enter the "R" character by moving the cursor to

D +/-
. . . . (-] | (-
the desired location in the tone sequence and pressing: [mwrj ¢

The "R" character will appear in that cursor location.

EXEC 250 3

|| |
4. Press [sw jjrumerj o7 to execute the tone sequence. Where the "R”

character appears, the repeat tone will be generated.

5-10
06
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5-10-5 EXECUTING FIVE DIGIT FORMAT IN RECEIVE MODE

To receive a tone sequence, program the applicable tone format and per-

form the fol
STEP

lowing steps:
PROCEDURE

1. Turn MODE Select Control (39) to "REC".

2. Turn MODULATION Select Control (3) to "FM NAR".

3. Enter the applicable RF Frequency

4-3-1)

9, Press:

EXEC N0
]

sEP, || Funer

The VFD will display:

until

be displayed on the VFD until [ZEI T og] is pressed again.
Uswp | punct || T

AR T A

(ref. paragraph 4-2-1 and

a tone sequence is decoded. The decoded tone sequence will

When decoding tone sequences, an "R" will only ap-

pear if the first tone received is the repeat tone:

CICILIRE LRI 2N

In all other sequences, the repeat tone will be

automatically decoded as the preceeding digit; e.g.:

flefzlR] T IRl elzle

Compliance with the following will avoid confusion
in the decoding process:

1. Do not execute the receive option when there is

activity on a receive channel.

2. When decoding sequential numbers or when a poor
signaling environment is present, the code should be
entered several times to eliminate the possibility of

error.

5-11
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5-10-6 EXECUTING NATEL IN RECEIVE MODE WITH RF SET TO 123.4567 MHz
STEP PROCEDURE

L. Press: pecif s
() | | (-]
RECRE

The VFO indicates:

" Qe Tlalzlzlalzlal (Ml 7
_|eales|e|eney  |r| s
2. Press: T v 2 = a8 3 7\ e |
| ) d (] || (|| (-] | (- @JE [
10Fs || 20Ps || 0PT OPT 4 OPT | opT _|[_Dwm |
The VFD indicates:
RIFL 1213145167 MBI

The VFD indicates:

7 a 1
HEEHERNEEEE

(Or other format, depending on last tone format programmed)

keys until the VFD indicates:

- — ]
4. Press: iEE\and%En%
e [N
NEEERBAEERS H
5 . Pr‘es S TExC W0 3 ENTER
L STEP FUNCT opT

The VFD indicates:
|NRTEL -1=1-1-]

When a tone is received, the "- - - - =" will be replaced with
the decoded tone sequence.

6. Adjust squelch so frequency noise does not interfere with the

decoding process.
INOTE]}

If an "E" appears on the VFD, the tone frequency
for that digit is invalid or out of tolerance
(x50 Hz).

5-12
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5-10-7 5/6 TONE SIGNALING FORMAT OPERATION

This format allows checking of pager function using a 5/6 tone en-
code/decode. This format will accept a preamble digit plus 5 or 6
trailing digits for signaling sequence. Program this tone format by
the following steps:

STEP PROCEDURE

PROG

i

METER

The VFD indicates:

NATIELLT THel3]H]s

1. Press: a?w 3

i FUNC ot

(Or other format, depending on last teone format programmed)

2. Press: [—once, then [ lor [ =] until the VFD indicates:
[ ] ? - i -
. - -
=
51706 AR EEREE M
3. Press: = E B g 7 ) g | 0
[ ] | () ;| . (| (] || [
B OPT OPT D dauD INT CCS

The VFP indicates:

1, Press: Egﬁ
L

5. To generate the tone sequence, press: [f‘_f% &Dj“;

TE
(== -

6. Execute this tone format in Receive Mode as outlined in Paragraph
5-10-5.

5-13
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5-10-8 TWO TONE SIGNALING FORMAT OPERATION

This format allows the setting of two tone frequencies, duration times
for these frequencies and a GAP time hbetween the generation of these
two tones. The programming screen used to set these parameters is con-
figured as:

=~

ot rZE}waﬁ 1| FA|rA A
_'b it et

!
i

The segments of
this programming
screen and their
ranges are:

Two-Tone Format

Tone # (1 or 2)

Tone Frequency
(300-3400 Hz)

Tone Duration
(20 mS- 9999 mS)

The i;;ﬂand§£i‘ keys are used to moved the cursor between the segments of

a

the screen and the number keys or the iﬁ;and

arrow keys are used to

]

enter the required digits.

After the Tone #1 frequency and duration is entered, a screen will
appear on the VFD which allows the entry of the GAP time, or interval
hetween Tone #1 and Tone #2.

As an example, use the following steps to program a Two Tone format
with an 800 Hz tone of 1 second duration for Tone #1, a 750 mS GAP time
and a 600 Hz tone of 2 seconds duration for Tone #2:

STEP PROCEDURE
1.
The VFD indicates:
G716 S 16751514
(Or other format, depending on last tone format programmed)
5-14
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STEP PROCEDURE
2. Press: L;]mnce then llrﬁgor r_ﬁ until the VFD indicates:
A b L.t
27 (4] a 7|
3. Press: = Eﬁﬂi%lziﬁ}fj - to move the cursor and enter the
8 Jl 8 iooes BAUD || 0CS nes
Tone #1 frequency. The VFD indicates:
=] 15| | |elslela) |2le)a)e
4. Press: @Ei][éﬂ o | omy| CO €&Nter the Tone #1 duration.
{eps || ocs s oS
The VFD indicates:
=T et V] V| O R T T
5. Press: ggﬂ to place the Tone #1 information into the FM/AM-1200S/A
J
memory. The VFD Display will switch to the GAP time programming
screen:
EBREHEE 72 |
6. Press: Iy iiimi} to enter the GAP (time delay) between Tone #1
0cs 1 DvM QPT_ || DCS
and Tone #2.
The VFD indicates:
EElEEEEREEE
7. Press: Eﬁﬂto place the GAP information into the FM/AM-1200S/A
memory. The VFD display will switch to the Tone #2 programming
screen:
o R g a
8.

Press: tw1ce to move the cursor to the frequency field and

~J rjﬁgi!to enter the Tone #2 frequency. The VFD indicates:

'DC f¥ D(‘Sl

T N A TA| A FA| A\ rA A
"(‘__Jl _'Hl_j V_HSUU Vit

5-15
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STEP PROCEDURE

I Press: f ol | mm | e tO enter the Tone #2 duration.
13P5 LTSJ‘ oos | oaes

10. Press: %;’to enter the Tone #2 information into the FM/AM-1200S/A

[

memery .

11. Press: to execute the Two Tone sequence. To repeat the

Jﬁﬂl

[

the sequence, press: (= ZWW[::
E-—I) Li

L STEP. .’ FUNCT

To execute the Two Tone sequence in the Receive Mode, reference the
Notes in paragraph 5-10-5, then perform these steps:

STEP PROCEDURE
1. Set MODE Select Switch (39) to "REC".

z. Press: ;EEr v :g
\

-
FUNCT oPT |

The VFD indicates:

20 T4 T T T

When a Two Tone Format signal is received, the "--=-- ----" will
be replaced by the received Tone #1 Frequency and Duration.

3. Use the cursor control keys to access a read the GAP time and the
frequency and duration of Tone #2.

5-10-9 ENHANCED EUROPEAN SIGNALING (ENCODE/DECODE) - OPTION 11
W/SOFTWARE VERSION 4.0-04 (OR HIGHER) INSTALLED

The FM/AM-1200S/A with Software version 4.0-04 (or higher) installed
has two new signalling formats available:

clelzlRIH

(20mS duration) and:

CIC|T|RIHIH
(40mS duration), plus a Deviation Set:

HAZENREE K|H|Z

5-15a
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In addition to the two new formats, all encode/decode signalling for-
mats have up to eight (8) digits available on the VFD screen for pro-
gramming {(alihough default programming will still only show five (5)
digits.)

5-10-10 PROGRAMMING EIGHT DIGIT SIGNALING FORMAT OPERATION (I C LUDES
CCIR, EEA, EIA, ZVEIl, ZVEI2, ZVEI3, NATEL, EURO CCIRH AND
CCIRH4)
Program the formats in eight digits by the following steps:
STEP PROCEDURE
PROG IHD 3
LN ]
1. Press : [wm || rfuner )l ger

The following will appear on the VFD:

T T ’L? A\ AFAICArA
(L vileileilvsled

5 [] 7 8

¥
| || |

L1 vl o°T »RT oW BALD

1 H
. || .
2. Presgs: Laes || xes

The VFD will show:

s
2
o

g
H
M

20

,_

]
rey

L
-

—
L [

EXEC

3. Press: [se [ fusr

to execute the tone format.

5-10-11 ENHANCED 5/6 TONE FORMAT

The enhanced 5/6 Tone signaling format will accept a preamble digit
plus up-to eight trailing digits for signalling sequence; e.g.:

i
i

—
I-J._I

~ ! i
/ i~

/
/

[
!

[y

—r—
'ﬂ!-.

,_
.M
—
yy
A

,.
L
2

5-15b
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5-10-12 POCEVIATION SET SELECT

The deviation set select allows the operator to program a deviation of
up to 7.0 kHz by the following steps:

STEP PROCEDURE
PROG 2ND 3
i |/ ﬂml
1. Press: [wem | mmcr [i opr
- .
[ _ ]
2. Use the Lo Jor Lt | keys until the following appears on the VFD:

N T P4 i . e 7
4ft Vv | Z ;iil h }74

Ja
. . . - .
Deviations of up to 7.0 kHz may be set with the L | or _LJ keys
or by entering the desired numbers using the Keyboard (18).

5-10-13 *“G” CHARACTER ADDED TO PROGRAMMING

A “G” (for group) character is now available in programming in the en-
hanced ENCODE/PECQDE. The operation of the FM/AM-1200S/A encode/decode
with the “G" aliows the operator to designate groups of three tones.
Program the *“G” character by the following steps:

STEP PROCEDURE

PROG 2K0 [ 3

[ -
1. Press: VETER || FUNCT | OPT

t ]
] (! . .
2. Use the ugj or Ls i keys until the following appears on the VFD:

T
i\

VIV
_{_1L A

v
NN A

v
TAY

The cursor will appear, as shown, around the first
character of the tone set.

ING
o . Eﬂlﬂn,
3. Enter a “G” character by pressing: [fnci = |

A letter "“G” will appear and the cursor will move to the next
tone character, e.g.:

| _(Viviv
\ 3lAaA A

T
L

—

\V4
g

4. Additional tones may now be entered and output in the normal
manner.,

5-15¢
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REMOTE

COMMANES DESCRIPTION RANGE QF VALUES
CCIR= Set/Execute CCIR Encode & (Max) Euro-code digits
CCIR? Return CCIR Decoded digits 8 (Max) Euro-code digits
CCIR Execute CCIR Encode
EEA= Set/Execute EEA Encode 8 (Max) Euro-code digits
EEA? Return EEA Decoded digits 8 (Max) Euro-code digits
EEA Execute EEA Encode
EIA= Set/txecute EIA Encode 8 (Max) Euro-code digits
EIAY Return EIA Decoded digits 8 (Max) Euro-code digits
ETA Execute EIA Encode
ZV1= Set/Execute ZVEILl Encode 8 (Max) Euro-code digits
V17 Return ZVEILl Decoded digits 8 (Max) Eurc-code digits
Zv1 Execute ZVEI1l Encode
ve= Set/Execute ZVEIZ Encode 8 (Max) Euro-code digits
vz Return 7ZVEI2 Decoded digits 8 (Max) Euro-code digits
Zv? Execute ZVYEIZ2 Encode
V3= Set/Encode ZVEI3 Encode 8 (Max) Euro-code digits
V37 Return ZVEI3 Decoded digits 8 (Max) Euro-code digits
ZV3 Execute ZVEI3 Encode
NAT= Set/Execute NATEL Encode 8 (Max) Euro-code digits
MAT? Return NATEL Decoded digits 8 (Max) Euro-code digits
NAT Execute NATEL Encode
EUR= Set/Execute EURO Encode 8 (Max) Euro-code digits
EUR? Return EURO Decoded digits 8 (Max) Euro-code digits
EUR Execute EURQ Encode
5/6= Set/Execute 5/6 Encode 9 (Max) Euro-code digits
5/67 Return 5/6 Decoded digits 9 (Max} Euro-code digits
576 Execute 5/6 Encode
CCH= Set/Execute CCIRH Encode 8 (Max) Euro-code digits
CCH? Return CCIRH Decoded digits 8 (Max) Euro-code digits
CCH Execute CCIRH Encode

Table 5-3A European Encode/Decode GPIB/RS-232 Commands

5-154d
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REMOTE

COMMANDS DESCRIPTICN RANGE OF VALUES
CCH4= Set/Execute CCIRH4 Encode 8 (Max) Euro-code digits
CCH4? Return CCIRH4 Decoded digits 8 (Max) Euro-code digits
CCH4 Execute CCIRH4 Encode
2T= Set/Execute Z2-Tone Encaode F1, D1, G, FZ2 or D2
[F1 = 0-9999 Hz (Freq {1)
F2 = 0-9999 ms (Time #1)
DI = 0-9999 ms Gap)
F2 = 0-9999 Hz (Freq #2)
D2 = 0-9999 ms (Time #2)
277 Return 2-Tone Decoded digits F1, D1, G, F2 or DZ
27 Execute 2-Tone Encode
EDEV= Set Encode Amplitude .00 - 9.99 kHz Dev.
EDEV? Return programmed Encode 0.00 - 9.99 kHz Dev.

Amplitude

Table 5-3A European Encode/Decode GPIB/RS-232 Commands

5-15¢
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FM/AM-1200S CONNECTORS AND
INDICATORS APPLICABLE TO
TRACKING GENERATOR OPERATION:

14 DUPLEX Qutput Connector
31 CRT Display

34 ANT Connector

37 VFD

Figure 5-4 FM/AM-1200S Front Panel Controls
Applicable to Tracking Generator
Operation

18 Keyboard "As req'd"

22 PWR/OFF/BATT Switch "PWR" or "BATT"

24 VERTICAL ATTENUATOR Any position
Selecter Control except “OFF"

25 HORIZONTAL Sweep Fully cw

Vernier Control
26 HORIZONTAL Sweep

Selector Control "1 MHz/Div"
27 VERT POS Control "Mid Range"
28 INT Control As req’d
29 FOCUS Control As req'd
30 HORIZ POS Control "Mid Range"
39 MODE Selector Control pup

Table 5-4 FM/AM-1200S Front Panel Controls Applicable
to Tracking Generator

5-11-1 GENERAL

The Tracking Generator option allows operators to accomplish the tuning
and alignment of radio communications components such as notch
duplexers, circulators, combiners, isclators, etc. The device under
test is connected between the swept RF output present at the DUPLEX
Qutput Connector {14) and the input to the Spectrum Analyzer at the
ANTENNA Connector(34).

5-15f Blank/5-16
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5-11-2 SELECTING TRACKING GENERATOR MODE OF OPERATION

Table 5-4 lists the FM/AM-1200S front panel controls applicable to the
Tracking Generator operation. To use the Tracking Generator, perform

the follewing steps:
STEP PROCEDURE

1. Set the FM/AM-1200S front panel controls toc the settings listed
in Table 5-4.

2. Connect the input of the unit under test to the DUPLEX OQutput
Connector (14) of the FM/AM-1200S.

3. Connect the output of the unit under test to the ANTENNA
Connector {(34) of the FM/AM-1200S.

{CAUTION]

MAXIMUM CONTINUOUS INPUT TGO THE ANTENNA CONNECTOR
(34) MUST NOT EXCEED 0.25 WATTS.

4. Enter the center frequency of the UUT using the procedure
cutlined in paragraph 4-2-1.

One of the following displays will appear on

the VFD:

k=
CZ
h-,-..
[
r-.
™
><
"-\n_
—
G
‘.\‘"‘
b

T

et
(2N I

ko
™
><
[— -
C

H

~~
N
~r—
)
(I
——
-
-
=
—
i

==

}_;fljl_l_/ M'L:l}'

!

[N I I
" } L ' w

PN following one of these displays will indicate the
Lijiv currentiy selected mode of operation. Use the

ﬁ;;}andﬂ;;:keys to scroll through the modes until the desired

o Lec
selection appears on the VFD.
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STEP PROCEDURE
{NOTE]}
Output Tevels at the DUPLEX OQutput Connector (14)
with the Tracking Generator installed are:
Track High: -3 dBm 5 dB
Track Med: -15 dBm £7 d8B
Track Low: -40 dBm +5/-10 dB
7. Pressi%gfto select the desired output level.
~ !
I
Figure 5-5 Typical Tracking Generator Display of a
Notch Filter notch
HORIZONTAL/DISPERSION | BANDWIDTH |HORIZONTAL SWEEP
SPEED*
1 kHz/DIV 300 Hz 10 mS/Div
2 kHz/DIV 300 Hz 10 mS/Div
5 kHz/DIV 3 kHz 5 mS/DIV
10 kHz/DIV 3 kHz 5 mS/DIV
20 kHz/DIV 30 kHz 5 mS/DIV
50 kHz/D1V 30 kHz 5 mS/DIV
.1 MHz/DIV 30 kHz 5 mS/DIV
.2 MHz/D1V 30 kHz 5 mS/DIvV
.5 MHz/DIV 30 kHz 5 mS/DIV
1 MHz/DIV 30 kHz 5 mS/DIV
Table 5-5 Horizontal Sweep Selector Control {(Analyzer
Dispersion Control) Settings and Horizontal Sweep
Speed
*All Sweep Speeds are variable by using the Horizontal Sweep
Vernier Control (25).
5..




5-11-3 TRACK ADJUST

While using the 3 kHz or 300 Hz resolution band, whenever dispersion,
sweep speed or bandwidth is changed or when sweeping an external narrow
band filter, the signal tracking may need to be adjusted.

Press the « or + key to set the FM/AM-1200S to the Track Adjust mode.
The following display will appear on the VFD:

Tz
IRV

N
1

This display will be followed by a number from 4i 5

to i J T

By continuing to press or hald the « or » key, the waveform trace on the
Spectrum Analyzer screen may be adjusted to maximum amplitude. At the
same time, the relative number following the words TRACK ADJ will
increment or decrement accordingly. Continue to press or hold the « or
+ key until the trace reaches maximum amplitude.

ENTER
Press . This will set the TRACK ADJ relative number to "0"., Any
further adjustment to the trace using the TRACK ADJ mode will then be
incremented from this "0" setting.

To leave the TRACK ADJ mode, simply press any other key on the Keyboard
(18).

5-11-4 VARIABLE SWEEP SPEED

The horizontal sweep speed of the Tracking Generator may be varied to
allow better resolution of frequency and amplitude components by use of
the HORIZONTAL Sweep Vernier Control (25) in a manner similar to that
used to vary the sweep speed of the Oscilloscope.

When the HORIZONTAL Sweep Vernier Control (25) is in the CAL position
(fully cw), the horizontal sweep speed (see Table 5-5) is divided by a
factor of one (1). As the control is turned ccw, the horizontal sweep
is divided by a factor of from one {1) to ten (10).

5-19
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5-11-5 RS-232 COMMANDS FOR TRACKING GENERATOR

RS-232 Command |[Definition Range of Values
DPL= Set Duplex Level HIGH, LOW
{(Tracking
Generator
disabled)

DpPL? Return Current Duplex Level HIGH, LOW, OFF

(OFF returned if
Tracking Generator

Sl s

enabted)
TGL= Set Tracking Generator Level HIGH, MED, LOW
(Duplex disabled)
TGL= Return Current Tracking HIGH, MED, LOW, OFF
Generator Level (OFF Returned
if Duplex
enabled)
TGA= Enable/Disable Tracking ON, OFF

Generator Adjust. (Tracking
Generator Level must be set.)
Note: Tracking Generator
Adjust must be disabled when
adjustments are complete.

TGA+ Tracking Generator Adjust
Positive (Tracking Generator
Adjust must be enabled)

TGA- Tracking Generator Adjust
Negative (Tracking Generator
Adjust must be enabled)

TGR Reset Tracking Generator
Adjust Reference Number

Table 5-6 Tracking Generator RS-232 Commands

5-20
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5-12 GPIB OPERATION - OPTION 13

5-12-1 GENERAL

This section contains basic instructions for operating the FM/AM-
1200S/A with the optional General Purpose Interface Buss (GPIB) com-
patible external device. Using these instructions, the operator can
select any available parameter of the following FM/AM-1200S/A functions:

DTMF OFFSET IMTS (PULSE) METER
TONE RF TONE WAVEFORM DCS MODULATION

5-12-2 PREPARATION FOR USING GPIB

When the GPIB option is installed, a 24-pin GPIB connector is provided
on the rear panel in place of the standard RS-232 connector. Pinouts
for the GPIB connector are shown in Appendix B, Table B-4. The

operator should insure proper interface between the FM/AM-1200S/A and
the external controller. Once the proper connection is made, the FM/AM-
1200S/A can be initialized with the proper address by using the GPIB
Menu.

5-12-3 FM/AM-1200S/A INITIALIZATION

Use the following procedure to initialize the FM/AM-1200S/A for GPIB
operation:

STEP PROCEDURE

1. Connect the external controller to the FM/AM-1200S/A at the GPIB
Connector.

2. Press: w5 4n the Keyboard (18).

3. Using the scr;11 keys and numbers, select:
9600 BAUD RATE (Selection 6)
NO PARITY (0 = NONE, 1 = ODD, 2 = EVEN)
8 DATA Bits (7 or 8)
1 STOP Bit (1 or 2)

GPIB ADDRESS (0G0 thru 31)

5-21
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5-12-4 REMOTE CONTROL (GPIB) OPERATION

Remote communication with the FM/AM-1200S/A is provided by use of the
GPIB, which conforms to the Tatest IEEE Standard 488-1978. The FM/AM-
1200S/A has the following capabilities using ASCII encoded character
strings:

Complete Source and Accepter Handshake
Talker
Listener

Remote/Local (No local lockout capability)

The GPIB Address is set through the - - selection.

FUNCT Baud

A1l communication with the FM/AM-1200S/A over the GPIB is implemented
with ASCII-encoded character strings. Invalid or improperly formatted
characters are discarded and two asterisks (**) will be returned to the
controller. The ASCII String Commands are stored in a Buffer until
receipt of a Carriage Return, Line Feed, Nuil Character or "END" mes-
sage.

5-22
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MNEMONIC ASCII CODBE (HEX) IEEE 488 INSTRUCTION
MESSAGE

ATN bus signal line ATTENTION

DAB Q0-7F Data Byte

DAC bus signal line Data Accepted

DAV bus signal line Data Valid

END bus signal line End

IDY bus signal line Identify

MLA 20-3F My Listen Address
MTA 40-5F My Talk Address
RFD bus signal line Read For Data

UNL 3F Unlisten

UNT 5F Untalk

Refer to the IEEE Standard 488-1978 for further explanation.
Table 5-7 ITEEE 488-1978 BUS Messages

5-23
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5-12-5 FM/AM-1200S/A AND GPIB MESSAGE INTERFACE DEFINITIONS
MESSAGE DEFINITION

ATN The FM/AM-1200S/A GPIB I/0 device responds immediately
to process the incoming GPIB controller commands.

DAB The FM/AM-1200S/A GPIB microprocessor responds by status
testing of the GPIB I/0 device to accept data byte.

DAC The FM/AM-1200S/A GPIB I1/0 device responds immediately
to signal the talker it has accepted the data byte.

DAV The FM/AM-1200S/A responds immediately to signal the
interceptor it has put valid data on the BUS.

END The FM/AM-1200S/A responds to terminate the command
input from the source and to begin processing the
commands available up to the last valid delimiter.

IDY Same as "END".

MLA The FM/AM-1200S/A GPIB I/0 device responds immediately
by comparing its address with the listen address given.
If the two are the same, it instructs the processor to
listen.

MTA The FM/AM-1200S/A GPIB I/0 device compares its address
with the talk address given. If the two are the same,
it instructs the processor to talk.

RFD The FM/AM-1200S/A GPIB I/0 device signals the source it
is ready for data tc be transmitted on the bus.

UNL The FM/AM-1200S/A GPIB I/0 device and the processor
respond to unlisten the test set.

UNT The FM/AM-1200S/A GPIB I/0 device and the processor
respond to untalk the test set.

Table 5-8 GPIB Message Definitions
5-24
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§-12-6 GPIB TRANSACTIONS

Two examples of GPIB transactions showing the ASCII Character String to
be transmitted followed by the necessary BUS operations to complete the
transactions are shown below. These examples were generated and
executed using a GPIB controller that uses an ANSI Standard Basic
Interpreter with enhancements allowing direct communication over GPIB
using special GPIB interface hardware,. In the examples, the ASCII
Character String to be transmitted is shown first, followed by the bus
operations required to complete the transaction.

A. Example No. 1 - Instruct the FM/AM-1200S/A to set the RF to 500 MHz.

1, ASCII String: "RFF = 500" (Followed by carriage return and
line feed.)

2. BUS Transaction: UNT, UNL, MTA, DAB "R", DAB "=", DAB "5", DAB
"0", DAB "0", DAB CR, DAB LF.

B. Example No. 2 - Instruct the FM/AM-1200S/A to return the RF Attenua-
tion.

1. ASCII String: "RFF?"
2. BUS Transaction:

a. Output Cycle - UNT, UNL, MLA, MTA, DAB "R", DAB "F", DAB
"?", DAB CR, DAB LF.

b. Input Cycle - UNT, UNL, MLA, MTA, DAB "1", DAB "C", DAB CR,
DAB LF.

The Input Cycle shows the RF Attenuation to be -10 dB.
5-12-7 ASCII OUTPUT COMMANDS TO THE FM/-1200S/A

A1l input commands sent to the FM/AM-1200S/A are placed in an internal
queue that will accommodate up to 128 bytes of data. Command Strings
may be packed together, but the individual commands must be separated
by delimiters. The delimiters are:

ASCII COLON ":"
ASCII PERIOD "."

ASCII QUESTION MARK "7°

5-25
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INOTE]

The Question Mark ("?") will be accepted at any
time and ignored unless it follows a command.
This altlows the user to continually interrogate
the output buffer when waiting for a measure-
ment.

The Colon (":") is a general delimiter and may
be used after the Period or Question Mark. Care
must be exercised in using the Period or
Question Mark at the end of a command as they
may change the interpretation of that command.

The following ASCII Characters will terminate the output command or
series of commands:

ASCII Carriage Return (0D) - CR
ASCI! Line Feed (OA) - LF
NULL Character (0} - NL

When the FM/AM-1200S/A is the assigned talker, the ECI Tine will be set
when a line feed (0A) is sent.

[NOTE]

The user's GPIB controller must be programmed to
expect an ASCII iine feed (OA) character as the
input string termination.

5-12-8 ASCII OUTPUT COMMAND DATA FORMAT

ATl spaces will be ignored. Below are some examples of commands which
are valid.

RFF = 100: RFF?
RFF1 = 10:

The above commands set the Reply Identifier Flag which caused the com-
mand label following "RID=0ON" tc be attached to the response.

5-12-9 RETURN DATA FORMAT

The returned data format convention is similar to the Output Command
Data Format in that all returns will be packed together and separated by
ASCII Colon (":") delimiters. The number of responses returned is
determined by the number of commands transferred in one block. If the
number of responses required causes the internal response buffer to
overflow by being larger than 128 bytes, only the responses up to the
most recent delimiter will be returned.

5-26
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Data inputs that are out of specific range will generally default to the

minimum values or initial condition values.
5-12-10 REPLY IDENTIFIER

When the Reply Identifier is activated by the command "RID=0ON", the

returned information for data or status requests will be preceded by the

command mnemonic and an "=" character. This will continue until the

command "RID=0FF" is given or the FM/AM-1200S/A power is cycled. This

feature is especially useful for identifying measured data that is
returned after a time delay, or data returned from a string of
commands.

5-12-11 ALLOWABLE GPIB COMMAND FORMATS

The following 1ist defines the Commands used to control the
FM/AM-1200S/A under GPIB operation. Qualifiers for each command are
used throughout the following paragraphs and are defined as follows:

An "=" represents a "set" operation for that command.
A "?" represents a "get" operation for that command.
A "." represents an "enable" operation for that command.

Data listed under the range column reflects input/output data of the
FM/AM-1200S/A. Data shown in parentheses is input data. Data not
enclosed in parentheses is output data. A dash is used for commands
having no input/output data.

5-27
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FM/AM-1200S/A communication with an external

controelling device

requires use of the allowable GPIB command formats listed in Table 5-7.

COMMAND

DEFINITION

EXAMPLE

FUNC=VALUE
(CR or Colon)

Sets memory location 0 of
selected function to value
selected and executes it.

AFF=12345.6

Sets Tone Generator
memcry location 0
to 12345.6 Hz and
executes it.

Func (nn)=Value*

Programs memory location

(0 to 15) of selected
function to value selected.
Does not execute function.

RFF6=345.666
Programs RF
Frequency memory
location 6 to
345.6666 MHz.

FUNC (CR or Colon)

Executes value of selected
function stored in memory
location O.

DTMF:

Executes value
stored in DTMF
memory Jlocation O.

S e

Func {nn)
(CR or Colon)

Executes value of selected
memory location (0 to 15)
of selected function.

PULSE 12:

Executes value
stored in memory
location 12 of the
PULSE function.

FUNC (nn)?7*

Disptays on VFD the value
of selected memory location
(0 thru 15) of the selected
function.

RFF27?
Displays value of

RF memory location
2.

AFF107?

Displays value of
Tone Generator
memory location 10.

* FUNC = AFF, DPX, DCS, DTM, DTMF, MTR1, MTRZ2, PUL, PULS,
PULSE, RFF or WAYV.
(nn) function preset number (0 thru 15).

Linefeed, Carriage Return or Colon = terminates command.
Value = function command value field.

Table 5-9 GPIB Command Format
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5-12-12 GPIB REMOTE COMMANDS

In the remode, remote commands override the FM/AM-1200S/A front panel
controls and switches. GPIB Remote Commands must be preceded by the

REM Command.

FUNCTION GPIB COMMAND

DESCRIPTION

RECEIVER REM

Puts FM/AM-1200S/A in Remote Mode.

REC

Puts FM/AM-1200S/A in Receive
Mode.

RFFn=x

Programs RF Frequency.
n 0 to 15 RF Memory Location.
X 000.0000 to 999.9999

RFF=x

Programs and executes RF Frequency
specified by Memory Location 0.
x = 000.0000 to 999.9999

RFFEn

Executes RF Frequency specified
by Memory Location n.
n =0 to 15

RFEx

Sets FREQ ERROR Meter to RF range
as specified by x.

6
30 Hz RF
100 Hz RF
300 Hz RF
1 kHz RF
3 kHz RF
10 kHz RF

x =

Q

L 1 T (T O /I o

NN B WM =

Rx

Sets MODULATION Meter to kHz/%x10
range as specified by x.
Xx =2, 6, 20, 60
2 2 kHz or 20% Full Scale
6 6 kHz or 60% Full Scale
20 20 kHz or 200% Full Scale
60 60 kHz or 600% Full Scale

oo

SIG

Table 5-10

Sets MODULATION Meter to measure
relative signal strength
(uncalibrated).

GPIB Commands
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FUNCTION

GPIB COMMAND

DESCRIPTION

RECEIVER 15A Sets the MODULATION Meter to 15
(Cont) Watt range to measure average
power.
150A Sets the MODULATION Meter to 150
Watt range to measure average
power,
15P Sets the MODULATION Meter to 15
Watt range to measure Peak power.
150°P Sets the MODULATION Meter to 150
Watt range to measure peak power.
GENERATE REM Puts the FM/AM-1200S/A in Remote
mode.
GEN Puts the FM/AM-1200S/A in Generate
mode.
RFFn=x Programs RF Frequency.
n =0 to 15 RF Memory Location.
x = 000.0000 to 999.9999
RFF=x Programs and executes RF Frequency
specified by Memory Location Q,
x = 000.0000 to 999.9999
RFFn? Displtays RF Frequency from Memory
location n on VFD.
n =0 to 15
RFFnN Executes RF Frequency specified
by Memory Location n.
n =0 to 15
AFFn=x Programs Tone Generator Frequency.
n =20 to 15
x = 00000.0 to 99999.9
AFF=x Programs and executes Tone
Generator Frequency specified by
Memory Location O.
x = 00000.0 to 99999.9
Table 5-10 GPIB Commands (Continued)
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FUNCTION

GPIB COMMAND

DESCRIPTION

GENERATE
(Cont)

AFFn?

Displays Tone Generator Frequency
from Memory Location n on VFD.
n =0 to 15

AFFn

Executes Tone Generator Frequency
specified by Memory Location n.
n =0 to 15

DUPLEX

REM

Puts the FM/AM-1200S/A in Remote
mode.

DupP

Puts FM/AM-1200S/A in Duplex Mode.

RFFn=x

Programs RF Frequency.
n 0 to 15 RF Memory Location.
X 000.0000 to 999.9999

RFF=x

Programs and executes RF Frequency
specified by Memory Location 0.
x = 000.0000 to 999.9999

RFFn?

Displays RF Frequency from Memory
location n on VFD.
n =0 to 15

RFFn

Executes RF Frequency specified
by Memory Location n.
n =0 to 15

DPXn=x

Programs Duplex Offset.
n 0 to 15
X -49.99 to +49.99

DPX=x

Programs and Executes Duplex
Offset specified by Memory
Location 0.

x = -49.99 to +49.99

DPXn?

Displays Duplex Offset from Memory
Location n on VFD.
n =0 to 15

DPXn

Table 5-10

Executes Duplex Offset specified
by Memory Location n.
n =0 to 15

GPIB Commands (Continued)
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FUNCTION GPIB COMMAND DESCRIPTION
DUPLEX REM Puts the FM/AM-1200S/A in Remote
GENERATE mode.
DPG Puts FM/AM-1200S/A in Duplex
Generate Mode.
REFNn=x Programs RF Frequency.
n =0 to 15 RF Memory Location.
x = 000.0000 to 999.9999
RFF=x Programs and executes RF Fregquency
specified by Memory Location 0.
x = 000.0000 to 999.9999
RFFn? Displays RF Frequency from Memory
location n on VFD.
n =20 to 15
RFFn Executes RF Frequency specified
by Memory Location n.
n =0 to 15
DPXn=x Programs Duplex Offset.
n =20 to 15
x = -49.99 to +49.99
DPX=x Programs and Executes Duplex
Offset specified by Memory
Location O.
x = -49.99 to +49.99
DPXn? Displays Duplex Offset from Memory
Location n on VFD.
n =0 to 15
DPXn Executes Dupiex Offset specified
by Memory Location n.
n =0 to 15
TONE FORMATS REM Puts the FM/AM-1200S/A in Remote
mode.
DTMn=x Programs DTMF Phone #
or n =20 to 15
DTMF=x x = Up to 16 digits (0-9, A,B,C,
Table 5-10 GPIB Commands (Continued)
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FUNCTION

GPIB COMMAND

DESCRIPTION

TONE FORMATS
(cont)

DTM=x Programs and executes DTMF Phone #
or specified by Memory Location 0.
DTMF=x x = Up to 16 digits (0-9, A,B,C,
D, # or *)
DTMn? Displays DTMF Phone # in Memory
or Location n on VFD.
DTMFn? n =20 to 15
DTMn Executes DTMF Phone # specified by
or Memory Location n.
DTMFn n =0 to 15
DTME Sets FM/AM-1200S/A to DTMF Encode
operation and returns DTMF value
displayed on VFD after reception.
(FM/AM-1200S/A must be set to
Receive Mode and correct RF
Frequency must be executed.)
PULn=x Programs IMTS (PULSE) Phone #.
or n =0 to 15
PULS=x x = Up to 16 digits (0-9, A, B,
or C, D, # or *)
PULSE=x
PUL=x Programs and executes IMTS (PULSE)
or Phone # specified by Memory
PULS=x Location O.
or x = Up to 16 digits (0-9, A, B,
PULSE=x C, D, # or *)
PULN? Displays IMTS (PULSE) Phone # in
or Memory Location n on VFD.
PULSNn? n =0 to 15
or
PULSEN?
PULN Executes IMTS (PULSE) Phone #
or specified byMemory Location n.
PULSnN n =0 te 15
or
PULSEnN
Table 5-10 GPIB Commands (Continued)
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FUNCTION

GPIB COMMAND

DESCRIPTION

TONE FORMATS
(Cont)

DCS=x

Sets DCS to the Octal vaiue
specified by x.
x = 0g to 777g

DCS?

Disptays the DCS value on VFD.

DCS

Executes DCS value,.

VF1n

Executes Variable Frequency IMTS
(PULSE) at 10 pulses per second.
n = DTMF/IMTS (PULSE) Memory
Location from 0 to 15

(Tone Generator Frequency Memory
Location 0 must be programmed to
desired frequency and waveform.)

VF2Zn

Executes Variable Frequency IMTS
(PULSE) at 20 pulses per second.
n = DTMF/IMTS (PULSE) Memory
Location from 0 to 15

(Tone Generator Frequency Memory
Location ¢ must be programmed to
desired frequency and waveform.)

MEASUREMENT

5-34
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REM

Puts the FM/AM-1200S/A in Remote
mode.

MTR1

Sets VFD display to meters and
returns current value of FREQ
ERROR as specified by range
selected.

RFEX

Table 5-10

Sets FREQ ERROR Meter to RF range
as specified by x.
x =1 to 6
30 Hz RF
100 Hz RF
300 Hz RF
1 kHz RF
3 kHz RF
10 kHz RF

O B W e
1 T | I 1 4

GPIB Commands (Continued)
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FUNCTICN

GPIB COMMAND

DESCRIPTIOCN

MEASUREMENT
(Cont)

AFEX

Sets FREQ ERROR Meter to Audio
range as specified by x.
x =1 to 3
1
2
3

3 Hz
30 Hz
300 Hz

MTRZ2

Sets VFD display to meters and
returns current value of
MODULATION as specified by range
selected.

Rx

Sets MODULATION Meter to kHz/%x10

range as specified by x.
x =2, 6, 20, 60

2

6

20

60

[T | BV}

2 kHz or 20% Full Scale
6 kHz or 60% Full Scale
20 kHz or 200% Full Scale
60 kHz or 600% Full Scale

15A

Sets the MODULATION Meter to 15
Watt range to measure average
power.

150A

Sets the MODULATION Meter to 150
Watt range to measure average
power.

15p

Sets the MODULATION Meter to 15

Watt range to measure Peak power.

150P

Sets the MODULATION Meter to 150

Watt range to measure peak power.

S1G

Sets MODULATION Meter to measure
relative signal strength
(uncalibrated).

DIS

Sets the MODULATION Meter to
measure Distortion on 0% to 20%
range.

SID

Table 5-10

Sets the MODULATION Meter to
measure SINAD on 3 dB to 20 dB
range.

GPIB Commands (Continued)
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FUNCTION GPIB COMMAND DESCRIPTION
MEASUREMENT BAT Sets the MODULATION Meter to
(Cont) measure the internal battery
voltage on 0 to 20 VDC range.
MDS Sets MODULATION control settins as
shown:
1 = AM NAR
2 = AM NORM
3 = SSB
4 = FM NAR
5 = FM MID
6 = FM WIDE
AM1 Sets MODULATION control to AM NAR.
AM2 Sets MODULATION control to AM NORM.
SS8 Sets MODULATION control to SSB.
FM1 Sets MODULATION contrel to FM NAR.
FM2 Sets MODULATION control to FM MID.
FM3 Sets MODULATION control to FM WIDE.
DVMAC Sets auto-ranging voltmeter to read
volts AC.
DVMDC Sets auto-ranging voltmeter to read
volts DC.
DVMRM Gets auto-ranging voltmeter reading.
DVMAC or DVMDC must be executed
prior to this command.
DISPLAY I'x Will display up to 16 ASCII
MESSAGE characters on VFD.
ON VFD x = Desire Message
GO TO LOCAL LOC Sets operation to Local Mode,
returning switch control to the
front panel.
IDENTIFY UoK Will return a percent sign (%) if
on line.
Table 5-10 GPIB Commands (Continued)
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FUNCTION GPIB COMMAND DESCRIPTION

REPLY RID = ON Enables Reply Identify
IDENTIFY

RID = OFF Disables Reply Identify

RID? Returns the Reply Identifier

setting, ON or OFF

VER Displays version number of
FM/AM-1200S/A firmware.

STAT Displays 0 or 1 to indicate
command error.

0 No Error

1 System Error

noau

DEL=(decimal #) Changes the colon (:) delimiter to
another character entered as the
decimal equivalent of the ASCII
character, range 1-127.

Example: DEL=44 change delimiter
to comma (,)

DEL? Displays the decimal value of the
delimiter character.

SCAN SCAN = (from) Sets SCAN start/stop using
(delimiter) (to) 0-15 RF Memory Locations.

SCAN? Displays current RF Memory Locations
programmed for SCAN.

SCAN Fxecutes SCAN Function.

RESUME = X.X Sets resume time in seconds.

Table 5-10 GPIB Commands (Continued)
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FUNCTION

GPIB COMMAND

DESCRIPTION

STEP STEPR = X.XXX MHz | Sets RF Step Increments.
STEPR? Displays current RF STEP setting.
STEPT = X.X Hz Sets Tone STEP Increment.
STEPT? Displays current Tone STEP setting.
STEPR+ Increments RF by RF STEP setting.
STEPR- Decrements RF by RF STEP setting.
STEPT+ Increments Tone by Tone STEP
setting.
STEPT- Decrements Tone by Tone STEP
setting.
SQUELCH SQUELCH? Returns 1 for 0, squelched (1)

or unsquelched (0).
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5-13 TRUNKING - OPTION 14 (FM/AM-1200S ONLY)

5-13-1 GENERAL

The Trunking Option allows operators to test mobile communications
radios and repeaters using the Johnson Trunked Radio operating system.
The software-controlled test functions utilize the FM/AM-1200S T/R
Connector (11), Duplex OQutput Connector (14) and ANT Connector (34} to
test the Encode/Decode, Repeater Access and Handoff functions of
Trunking Radio mobile units and the Handshake and Handoff functions of
repeaters.

5-13-2 Trunking Operational Theory

Trunking is the sharing of all available channels in a repeater system
by remote or mobile units with access to that repeater. A trunking
system is coemposed of up to 20 repeaters, with each repeater assigned
up to 250 separate ID codes. Trunking is based on the theory that an
individual mobile unit, with access to several communication channels
at once, has a low probability of being blocked from transmitting since
the other subscribers to the system will use it only & small percentage
of the time and that a large number of other subscribers will not use
it at exactly the same instant,. Hence, at lTeast one channel will be
free at any given time.

Each mobile unit in a trunking system is assigned a "Home Repeater”
from which it receives digital control informaticn. A listening mobile
unit monitors data from its home repeater to determine on which channel
it is being called by another mobile unit or which channel it may use
if it wants to transmit.

Trunking systems are allocated 999 channel pairs in two separate bands
by the FCC. In the lower band of 600 channel pairs, 806 MHz to B2l MH:z
is used for mobiie transmit and 851 MHz to 866 MHz is used for mobile
receive, with a 45 MHz offset between the transmit and receive
frequency in each channel pair. In the upper band of 399 channel
pairs, 896 MHz to 901 MHz is used for mobile transmit and 935 MHz to
940 MHz is used for mobile receive with a 39 MHz offset maintained
between transmit and receive in each channel pair.

Each repeater in a trunking system uses only one channel pair to
communicate with each of the mobile units assigned to it. If a mobile
unit is instructed to use a different repeater, another channel pair is
used.

Home repeaters can only exchange data with mobile units that have ID
numbers assigned to that repeater. Other mobile units are ignored by a
repeater unless the mobile unit has received permissions from a
separate repeater to access the first repeater. This is known as a
"Handoff". A1l repeaters in a trunking system are physically connected
by coax so all repeaters in the community can be informed of accesses
and handoffs.
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Mocbile units in the trunking system work in a simplex or push-to-talk
manner. Some radios automatically handle push-to-talk and receive
functions in a manner that makes them appear to be duplex in nature,
yet these units are only half duplex. Mobile units can only hear
messages transmitted through a repeater from mobiles in the ID number
group assigned to that repeater. Likewise, mobile units can only
transmit to other mobiles in the ID number group assigned to the same
home repeater. Through a logic lock-out in the units, only one mobile
at a time is aliowed to transmit through a home repeater to other units
assigned to that repeater.

Mobile units can change their ID numbers to either listen or talk to
other mobiles, groups of mobiles or subgroups. These mobile units
change their ID numbers with either manual contrels or by scanning.
The organization of mobile units is arbitrary and done differently by
different mobile transmitter-receiver companies.

Signaling between mobile units and repeaters occurs at a subaudible 100
Hz freguency and occurs continuously and concurrently with the audio
portion of the transmission., Updates are transmitted every 7-8 seconds
by repeaters to mobile units to keep them informed as to which channel
is available to them or when other mobile units are calling.

5-13-3 Accessing The Trunking System

Before a mobile unit can access the system, a data "handshake" with a

repeater must be accomplished. When the mobile unit’s push-to-talk is
pressed, the mobile uses a repeater’s data packet to determine if there
is a free repeater channel available. If there is, that repeater
becomes that mobile unit’s "home" repeater. The mobile transmitter is
enabled and the mobile unit transmits a data message toc the repeater
containing the ID code for broadcast. The mobile unit then listens for
a response from the repeater foar the go-ahead to transmit. When this

handshake is received, transmission is enabled. Also, all listening
mobiles with that repeater’s ID number detect their ID, select the
directed channel and unsquelch to receive voice transmission.

A. The Trunking Data Packet

The trunking data packet is a 40-bit word formatted as:

SYNC : AREA : GOTO (IN USE) : HOME : ID CODE : FREE : CHECK

SYNC (9 bits): A bit pattern used to initialize the receive data

circuitry. These bits are compared by the trunking hardware to a
known bit pattern. If the pattern matches, the remaining bits of
the word are checked for acceptance. Patterns used by the

industry at the present time are:

101011000 101010000 001010000
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AREA (1 bit): Repeater systems in close proximity to others may
use the same channel frequencies. These systems use this area or
intermod bit as an “us-them™ comparison for data acceptance.

This bit is usually "0" unless two systems are in close proximity
to one another,

GOTO (IN USE) CHANNEL (5 bits): These Dits represent either the
repeater being used or the repeater to which a mobile unit is
being transferred for a transmission. These bits must be the
same numbper (1 thru 20) as that assigned to the repeater for data
acceptance in a mobile-to-repeater message. In a
repeater-to-mobile message, this is the number of the repeater to
be used. The mobile translates this number through a 1ook-up
table into an FCC channel pair.

NSTE]

A "31" code in this location indicates a "turn-off"
code for the end of transmission.

HOME CHANNEL (5 bits): In a mobile-to-repeater data message,
this slot is the home repeater assigned to that mobile for the
current group selection and is used for system accounting. In a
repeater-to-mobile message, this contains the home repeater
number of the mobile making the call, nc matter which repeater is
being used--the home repeater or another repeater,.

ID CODE (8 BITS): In a mobile-to-repeater message, this slct
contains the ID ccde (1-250) being used by the mobile unit for
calling the receiver. In a repeater-to-mobile message, the same
ID is reflected so a mobile can decide if it needs to unsguelch
its receiver to listen to the voice transmission.

FREE CHANNEL (5 bits}): In a repeater-to-mobilie message, this
slot tells a mobile which repeater (1-20) to use when it
transmits. This can be the same number as the home repeater. If
all repeaters are busy, this field contains a zero (0),
indicating "In Use."™ In a mobile-to-repeater message, this
contains a 31, used to fill the slot since mobiles do not use
this information.

CHECK (7 bits): This field contains error check bits that are
derived from ail the message after (but not including) the sync.
When the message is sent, a special parity operation is performed
on the data and inserted into these seven bits. A receiver
(mobile or repeater) performs its own computaticn to produce what
it thinks the check should be. If the two separately derived
check codes do not agree, the message is rejected by the receiver.
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B. Repeater Channel Numbers

A mobile radio is programmed with a set of valid repeater numbers
from 1 to 20. An RF channel number is associated with each of
these repeater numbers in a mobile radio lTook-up table. One of
these repeaters is designated the home repeater for the mobile

radio.

For Example:

REPEATER CHANNEL MOBILE RECEIVE MOBILE TRANSMIT
LIST NUMBER FREQUENCY FREQUENCY™*
3 39 851.9625 806.9625
7 79 852.96265 807.9625
11 119 853.9625 808.9625
15 159 854.9625 809.9625
19 199 855.9625 810.9625

*These channel numbers and frequencies reflect those used in the
lower Trunking band. For a complete 1ist of channel numbers and
frequencies, see Appendix F.

Given a channel number, the mobile unit can compute the transmit
and receijve frequencies according to the following formulae:

Low Frequency Band

Transmit RF 806.0125 + [.025 x (Channel # -1)MHz]
Receive RF = Transmit RF + 45 MHz

High Frequency Band

896.0000 + (.0125 x Channel #) MHz
Transmit RF + 39 MHz

Transmit RF
Receive RF

i

NOTE

Radios operating in the Low Trunking Frequency Band
within range of Mexico or Canada must emplioy a
-12.5 kHz offset as required by the FCC.

Repeaters, in turn, are programmed to recognize a set of ID
codes. Any received data stream from mobiles with IDs not in a
repeater’s table are discarded.

5-44
08



Mobile Calling a Free Repeater

The following illustrates a simple repeater/mobile handshake.
The bit transmissions are formatted as:

SYNC (§):

AREA: GOTO:

HOME :

ID CODE: FREE:

CHECK (C)

The following illustrates

REPEATER #2 ACTION:

TRANSMITS DATA WORD:
8:0:2:255:2:C
EVERY 10 SECONDS

a Handshake sequence:

MOBILE ID #212

MOBILE SEES FROM THE
REPEATER DATA WORD THAT
THE HOME REPEATER CHANNEL
IS FREE

CHECK FOR VALID AREA AND ID

CODE AND CONTINOUSLY

TRANSMIT THE DATA WORD:
$:0:2:2:212:5:C

PUSH-TO-TALK SWITCH IS

PRESSED.

MOBILE TRANSMITS DATA WORD:
S$:0:2:2:212:31:C

IF AREA, HOME AND ID CODE ARE
OK, THEN TRANSMIT VOICE

ALL MOBILES WITH ID CODE #212
UNSQUELCH

Y

REPEATER SEES "31" CODE AND
TRANSMITTS DATA WORD:
8:0:31:2:212:2:.C

RELEASE PUSH-TO-TALK AND
TRANSMIT DATA WCRD:
$:0:31:2:212:31.C

Figure 5-6

ALL MOBILES WITH ID CODE #212
SQUELCH

Simple Handshake Sequence

6104001
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D. Mobile Handoff

When a home repeater is busy, it will instruct a mobile unit to change
its channel to the next free repeater in the system. A handoff will
gccur in this manner:

REPEATER #2 ACTION MOBILE ID #91 ACTION REPEATER #5 ACTION
SINCE HOME REPEATER IS BUSY, FREE REPEATER TRANSMITS
IT CONTINUOUSLY TRANSMITS DATA WORD:

DATA WORD: $:0:5:5:255:5:C
§:0:2:2:212:6:C ' INDICATING IT IS FREE

INDICATING MOBILE #212 1S
USING REPEATER #2 BUT
REPEATER #5 IS FREE

MOBILE OPERATOR PRESSES
PUSH-TO-TALK AND UNIT
TRANSMITS DATA WORD:

$:0:5:2.91:31:.C
REPEATER #5 RECOGNIZES
REQUEST FROM #91 AND
TRANSMITS DATA WORD:
8:0:5:2:91:1:.C
; REPEATER #2 SEES ITS NUMBER
IN THE COAX TRANSAGTION AND
CONTINUOUSLY TRANSMITS TWO
MESSAGES, FIRST: MOBILE OPERATOR BEGINS
$:0:2:2212:1:C VOICE TRANSMISSION
INDICATING MOBILE #212 IS USING
REPEATER #2 THEN:
5:0:5:2:91:1.C
WHICH TELLS MOBILE #91 TO GO
TO REPEATER #5
MOBILE OPERATOR RELEASES
i PUSH-TO-TALK AND TRANSMITS
: DATA WORD:
: 5:0:31:2:91:31:C
; REPEATER #5 THEN HANDSHAKES
BY TRANSMITTING DATA WORD:
!7 5:0:31:2:915:C
REPEATER #2 CONTINUALLY
IN USE

MOBILE UNIT REVERTS BACK TO
MONITCRING ITS HOME

REPEAT REPEATER REPEAT

6104002

Figure 5-7 Handoff Sequence
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N FM/AM-1200S CONNECTORS AND
INDICATORS APPLICABLE TO
" TRUNKING TEST OPERATION:
1 MODULATION METER
6 VAR Tone Level Control
11 T/R Connector
B cuam-z00s 14 DUPLEX Connector
e e 34 ANT Connector
37 VFD
41 SQUELCH Controt
42 SI1G Indicator Lamp
Figure 5-8 FM/AM-1200S Front Panel Controls Applicable
to Trunking Radio Tests
CONTROL SETTING
3 MODULATION Selector Control "FM MID-"
4 Modulation METER Control "2 kHz/%x1l0"
5 VAR Tone Selector Switch "INTL"
18 Keyboard As required
22 PWR/OFF/BATT Switch "PWR" or "BATT"
24 VERTICAL Attenuator Selector Control 2 kHz/%x10
26 HORIZONTAL Sweep Selector Control 10 mS/DIV
39 MODE Selector Contral GEN

Table 5-11 FM/AM-1200S Front Panel Controls Applicable
to Trunking Radio Tests

The FM/AM-1200S has three (3) trunking tests operating modes available

N0 4
. . ) | |
to it. Each of these modes is entered by pressing: {(mner|| or

After the Trunking Test Mode is accessed, the following message appears
on the VFD:

TN T 1 ! I 3
Lerr( !, . 2

By pressing the appropriate number key, the following test modes will
be executed:

1 = Simple Encode/Simple Decode Modes for both mobile units and
repeaters and Repeater Access Test.

2 = Repeater Simulation Mode to test mobile units and handoffs.

3 = Mobhile Radio Simulation Mode to test repeaters and handoffs.

{Requires two or more repeaters).
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INOTE]

I[f the UUT uses the Tower band of trunking frequencies
(806 MHz to 866 MHz) procede to the desired tests from
this point.

If the UUT uses the upper band of trunking frequencies
4 7

PROG 2ND
. e, | ..
(896 MHz to 940 MHz)}, press: Lem] [mmrj [oor ]| [mpsy ., The
following screen appears on the VFD:
A A A IA A
Al v ¢ vl ¢

The first programming location on the screen:

A
v

flashes on and off, indicating this is the cursor
i

s ) . . .
position. Press: (2| . This programming location now

shows:

ENTER

1
L] . . .
Press: . The desired tests Trunking systems using
the upper frequency band may now be performed.

5-13-4 Simple Encode/Simple Decode Modes And Repeater Access Test

This mode is used tc determine if a transmitter/receiver UUT is prop-
erly receiving and utilizing a signal from the FM/AM-1200S, which simu-
lates the encoding and decoding processes of either a mobile unit or a

repeater (both can be tested in a similar fashion). To test these
modes, perform the following steps:
STEP PROCEDURE

1. Set the FM/AM-1200S front panel controls te the setting as listed
in Table 5-11.

2. Connect the UUT to the FM/AM-1200S as indicated:

For testing mobile unit Encode o¢or Decode, connect UUT to T/R Con-
nector (11).

For testing repeater Encode, connect UUT receiver to T/R Connec-
tor (11) and UUT transmitter to 50 Q load.

For testing repeater Decode, connect UUT receiver to DUPLEX Con-
nector (14) and UUT transmitter to T/R Connector (11).
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INOTE]

RF #0 is the mobile Transmit/Receive frequency for
Encode/Decocde operations.

Adjust the VAR Tone Level Control (6) for a reading of 800 Hz on
the MODULATION Meter (1).

INOTE]

If no tone is being generated, enter a 100 Hz tone as
described in section 4-10 of this manual.

Set Mode Selector Control (39) to REC.

Adjust SQUELCH Control (41) until SIG Indicator Lamp (42) goes out.
Simple Encode Mode Test

a. Program RF Memory #0 to UUT receive frequency

b. Place the MODE Selector Control (39) to GEN.

PROG Fi] 7
e N
C. Press: |WmR| [N oPT

The following display appears on the VFD:

TIAn T ! 1
[L_ Ivi i tL_ JL? I, E{ -3
1
[ .
d. Press: |lwesl . An open programming format for encode appears on

the VFD in the following cenfiguration:
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L4 i A} (4] & ]

These
programming
bits are:

Area or
Intermod
Bit (1/0)

GOTO or Repeater in use
Channel {i-20 or 31)

Home Channel (1-20}

ID Code (1-255)

Free Channel (1-20 or 31)

6103002
INOTE
When testing a repeater, the "Repeater in Use"™ number
and the "Home Channel™ is the same (the repeater
number.) The "Free Channel"™ number is "31."
e. Place Programming Template 1 over the FM/AM-1200S front panel.
- )
f. Use the e | and » | keys to move the cursor to the desired

location on the VFD and enter each digit of the data required.

INOTE]

The fields shown are limited to the maximum wvalues
indicated. If a number higher than the maximum value
is entered, the field will show the maximum allowable
number; i.e., 1f "50" is entered for the "GOTO
Channel”™, the maximum number of "31" will display.
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STEP PROCEDURE
- | || -
Press: Lsw | mnt| Lwr| . The following display appears:
EWNITIEIR (1 |2 1S
1
- .
Press: Lwes| . The FM/AM-1200S outputs the programmed bit
pattern about once every 150 ms. This bit pattern opens the
squelch of the UUT.
INOTE}
It may be necessary to turn the GEN/LOCK control (32)
to the "1 oclock” position while watching for flatness
of the trace on the CRT (31). Continue to turn the
control until the UUT decodes.
7. Simple Decode Test

a.

d.

Program RF Memory #0 to UUT transmit frequency

Set the MODE Selector Control (39) to REC.
- | | |-
Press: Lsee | tamnct] [ o1 | [10rs] ., An "RF INPUT" programming message
appears on the VFD:
e TInipeh | T s T T 7|
FV} LN I IRV ] ALY
The RF INPUT location will flash.

INOTE]}

For testing repeaters and mobile units by direct cable
transmission, program "RF INPUT"™ to "T/R" and connect
mobile or repeater transmitter to T/R Connector (11).
For testing mobile unit "0ff-the-Air"” transmissions,
program the "RF INPUT" to "ANT" and install an antenna

to the ANT Connector (34).

-
If necessary, press the Lt ] Key to toggle the RF INPUT to the
ENTER

The VYFD shows:

desired setting, then press

-

.| -- —]--1-- e
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e.

This would translate as:

Area or Intermod

Bit (0, 1)

GOTO Channel or
Repeater in Use

(1-20 or 31)

Home Channel (1-20)
ID Code (1-255)

Free Channel (1-20 or 31)

Error Code

5-52
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Press and hold down the UUT "Push-to-Talk switch. When the
UUT output is received, the blank screen is replaced by one
containing values determined by UUT output. For example:

7 f ] o ! Nt
! {

‘t
l_,
=
L

6103004

"S" (Sync Code Error) will flash at the Error Code
location during mobile transmit and will not appear
during repeater transmit. If "S™ appears and stays
on, it indicates a Sync Code Error (no sync code
found). If "C" appears, it designates check bits error
(sync code found but check bits in error). A "(blank)"
in this area indicates no error found,

When the UUT is in idle mode, the "ID CODE™ shows "255,"
indicating a "Free Repeater."

Release the UUT "Push-to-Talk" switch. The mobile unit
transmits a data message informing the Repeater (the
FM/AM-1200S) of the release of the PTT. The Repeater then
orders other mobile units listening en the channel to squelch,



STEP

PROCEDURE

Repeater Access Test.

This test measures a mobile unit’'s performance by simultating a
repeater’s sequence of idle and Push-to-Talk acknowledgement. To
perform a Trunking equipment test, the FM/AM-1200S (acting as a
repeater) must be informed of the offset used between the
Trunking Receive and Transmit frequencies.

CFFSET
() .
Press: (saw| . The following appears on the VFD:
alc|clc|iclr L Al Ay (] 7
(AT e |1 T |- &L et IV

If the UUT operates in the lower band of Trunking frequencies
4 5 ENTER

| e
(806 MHz to 866 MHz), press: ot | e ]| ] .

If the UUT operates in the high band of Trunking frequencies

3 g ENTER
| .

(896 MHz to 940 MHz)}, press: Lot ] W

{NOTE]

RF #0 must be set to the UUT's transmit frequency.

Place the MODE Selector (39) to DUP.

Program the Trunking parameters of the UUT as described for the
"Simple Encode Test", Section 5-13-4, Step 6-d.

EXEC 2N) 4 i
| || | . X
Press: 1%] o1 | lwps| . The VFD displays the programmed

parameters entered in step "e.” above.

Press the Push-to-Talk switch (PTT) on the UUT. When the
FM/AM-1200S detects a transmission, it continuously transmits
a Push-to-Talk acknowledge message, causing the UUT to Tock
on (unsquelch) its transmitter and allow voice transmission.
Transmitted sound deflects the MODULATION Meter (1).

|[NOTE}

The FM/AM-1200S only allows one repeater access. The

test will end with the release of the PTT. To repeat
EXEC 20 4 1

| | . | . .
the test, press [sp ] lRnr] Lo | {wps} again.

5-53
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5-13-5 Repeater Simulation Mode

This test may be used to check the operation of a mobile radio unit by
using the FM/AM-1200S to simulate the workings of a repeater to perform
such tests as a "Simple Handshake" or a "Repeater Handoff". For this
test, the FM/AM-1200S must be programmed for several parameters
relating to repeater functions using these steps:

STEP PROCEDURE
=
I
1. Press: Lwmw|tmnwr; et} . The following display will appear on the VFD:
AN HEERERERE
—
.
2. Press: Jﬁﬂ . An open programming format for the repeater
simulation will appear on the VFD in the following configuration:
ra ) A ] A
LA CA ! ¥l v
These
programming
bits are:
Border Offset
(0,10r2
See NOTE Below)

Home Repeater
Number (1-20)

Home Repeater
Channel Number
(1-600 with Border Offset 0 or 1,
1-399 with Border Offset 2)

Free Repeater Number (1-20)

Free Channel Number
{1-600 with Border Offset O or 1,
1-399 with Border Offset 2)

6103003
INOTE]}

A "2" entered as the "Border Offset” bit allows testing

of Trunking radio equipment utilizing the High Trunk-

ing Frequency Band (896 MHz to 935 MHz) in Tests 1, 2

and 3.
3. Place Programming Template 2 over the FM/AM-1200S front panel.

- ]

4. Use the & | and 2o | keys to move the cursor to the desired location

on the VFD and enter each digit of the data required.

5-54
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Simple Handshake Test. To simulate the FM/AM-1200S making a Simple
Handshake with a mobile unit, perform the following steps:

Place the MODE Selector Control (39) to DUP.

EXEC IND 4
| | | . .
Press: [se | lmmer] o1 | ., The following display appears on the VFD:
EINUTIENS (1) 12 S
2
[ ] . .
Press: (s The following display appears:
EINITIEWR |TIEST] |1
1
L] . , .
Press: lLwes| . As the FM/AM-1200S begins transmitting the
programmed data word to the UUT, the VFD displays:
HoMe] [z1a e

The simulated repeater unit (the FM/AM-1200S) Tooks for a
valid mobile push-to-talk request.

Press the UUT's "Push-to-Talk"” switch. If the incoming data
word is valid, the VFD displays:

T I T [
f’ ¢ ! [ Tt

|2 TF?

i1
[

Voice transmission may now take place.

Release the UUT’s "Push-to-Talk" switch. The UUT transmits a
data word containing the end code and the VFD displays:

g
HILILIE |

-
=
1M

n | T| T
IE__B l‘"l I

The FM/AM-1200S now sends the last handshake message once.

If any of the above VFD displays fail to appear, the
test has failed.

5-55
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STEP PROCEDURE
6. Repeater Handoff
|| |
Press: |mnt] | o7 | [2ps| |2ps| . This will make the FM/AM-1200S
simulate a repeater making a "Handoff". The following
message should appear on the VFD:
HIOWMIEZFIRIEE] | DD (B
This indicates the FM/AM-1200S is acting as a "Home Repeater”.
The operator presses the mobile unit’s PTT. The Mobile UUT
should switch RF fregquencies to the free channel as indicated
by the preprogrammed information. Upon receiving the PTT
message at the free repeater frequency, the following will be
displayed on the VFD:
O
INOTE]

1 Two o¢r more finterrogations from the mobile may be

] required before the above message is displayed on the

! VFD.
The Free Repeater (the FM/AM-1200S) will acknowledge the PTT
from the mobile unit by transmitting the proper handshake
word. At this time, the free repeater (the FM/AM-1200S) is
looking for a release of the mobile unit’s PTT.
The operator releases the mebile unit’s Push-to-Talk switch.

y The YUT will then transmit the Push-to-Talk release message

{ to the FM/AM-1200S. When it is received, the VFD will
display:

? RIElelAlslel D) et

INOTE]
If any of the above steps fail to occur, the test has
failed.
5-56
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5-13-6 Repeater Handshake Test (Mobile Unit Simulation Mode)

This test is used to check the operation of a repeater or repeater
system. Handshake capability of a repeater is tested by using the
FM/AM-1200S to simulate the workings of a mobile unit. To perform this
test, follow these steps:

STEP PROCEDURE

1. Set up FM/AM-1200S as shaown in Table 5-11.

TONE

L] .
2. Press: (so; . The folowing appears on the VFD:
ERImILY - Al (T
P - VAN LN
| ||| |- - -
[ ] ]
3. Press: [oes bes bes : b then [wrs} again to set the tone to:
TN C t|ra|ralra Cii 1
Pl P e fie ) AN

4. Set VAR Tone Selector Control (5) to "INTL," then adjust VAR Tone
Level Control (6) for a 1 kH4z reading on the MODULATION METER (1}.

OFFSET

]
5. Press: [sw| . The following appears on the VFD:
A P i I O o 2 2 B e 1
a . If the UUT operates in the lower band of Trunking frequencies
4 5 +/-
- L]
(806 MHz to 866 MHz), press: oI 1 | and t , if necessary,
ENTER
]
to toggle OFFSET to "-", then press

b. If the UUT operates in the high band of Trunking frequencies
3 9 +/-

| | -
(896 MHz to 940 MHz), press: Lo w ] and L¢ |, if necessary,
ENTER
[ ]
to toggle OFFSET to "-", then press

7. Program RF #0 to the UUT’s transmit frequency.

8. Set the MODE Selector Control (39) to DUP. Adjust SQUELCH Control
(41) until SIG Indicator Lamp (42) just goes out.

9. Connect coax between repeater transmitter and FM/AM-1200S T/R
Connector {11). -
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10. Connect coax between repeater receiver and FM/AM-1200S DUPLEX
Connector (14).
PROG [g] i
[ ]
11. Press E% AuNeT | | ot The folleowing display appears on the VFD:
EWNITIEN (1 1) 1A
1
.
12. Press: wesl .  An open programming format for encode appears on the
VFD in the foilowing configuration:
Y Y 2 2 2 I]
A it i it v
These
programming
bits are:
Area or
Intermod
Bit (1/0)
GOTO or Repeater in use
Channel (1-20 or 31)

Home Channel (1-20)

ID Code (1-255)

Free Channel (1-20 or 31)

6103002

INOTE]

When testing a repeater, the "Repeater in Use” number
and the "Home

number.)

The

Channel”™ dis the same (the repeater

"Free Channel” number is "31."

13. Place Programming Template 1 over the FM/AM-1200S front panel.

-

14. Use the !F and

-

A

5-58
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keys to move the cursor to the desired location
on the VFD and enter each digit of the data required.



The fields shown are limited to the maximum values

indicated. If a number higher than the maximum value
is entered, the field will show the maximum allowable
number; j.e., if "50" 1is entered for the "GOTO

Channel”, the maximum number of "31" will display.

PFROG ZND 4
15. Press: |lwm| ] [ w1 | . The following display will appear on the VFD:
CINITIEWR] (L] 2] |7
-
l6. Press: |m»s] . An open programming format for the repeater
simulation will appear on the VFD in the following configuration:
Iy i a i 2
i "4 ] il Lt v}
These
programming
bits are:
Border Offset
(O,1o0r2

See NOTE Below)

Home Repeater

Number (1-20)

Home Repeater

Channel Number

{1-600 with Border Offset 0 or 1,
1-399 with Border Offset 2)

Free Repeater Number (1-20)

Free Channel Number

{1-600 with Border Offset 0 or 1,
1-399 with Border Offset 2)

17.

18,

INOTE}

A "2" entered as the "Border O0ffset”™ bit allows testing
of Trunking radio equipment utilizing the High Trunk-
ing Frequency Band (896 MHz to 935 MHz) in Tests 1, 2
and 3.

Place Programming Template 2 over the FM/AM-1200S front panel.

Use the
on the

- -—

(- L]
B | and La | keys to move the cursor to the desired

VED and enter each digit of the data required.

6103003

iocation
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19.

20.

21.

22.
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EXEC IND 4

| | . X
Press %g et | [ oot . The following appears on the VFD

— I (] ] a3 e
:_‘j_ i\v TEI'Y I, i, |

3

[
Press Lot | to select the Mobile Unit Simulation Mode. At this time,

the FM/AM-1200S is menitoring the incoming digital data from the
repeater UUT and looking for a valid data word containing its ID
code. The following message displays:

iy i LHOsTITI TN
ffLJf:t va{i IR AN N

When the correct data word is found, the following displays on
the VFD:

-

e TiT |C
Ll o

Press: |wrs] to simulate a Push-to-Talk.

The FM/AM-1200S continuously transmits this PTT message to the re-
peater UUT. Simultaneously, the FM/AM-1200S will monitor the
UUT’s output Tooking for a valid return message containing the
simulated mobile unit’s ID Code. When this message is received,
the following will display on the VFD:

H|/

| T T
RIEICIENIV|E|D

M

1]

[ ]
Press: x|, The FM/AM-1200S transmits a PTT release data word to

the UUT. In return, the incoming data from the UUT is monitored
by the FM/AM-1200S, looking for the handshake message. When the
message is found, the following is displayed on the VFD:

e s 00 (O T
ﬂlt'{l_lllft_ I_f_llIIL'(_lL_lll_'_ﬂ

This indicates the repeater recognized the mobile unit’s (the
FM/AM-1200S’s) PTT released message.

[NOTE]

If any of the above steps fail to occur, the test has
failed.



5-13-7 Repeater Handoff Test (Mobile Unit Simulation Mcde)

Handoff capability is tested using the FM/AM-1200S to simulate a mobile

in need of a handoff to a second repeater while a mobile unit or a

second FM/AM-1200S is used to keep the Home Repeater channel busy. Set
up the Repeater system and FM/AM-1200S as show in Figure 5-8.

DO NOT EXCEED 1/4 WATT INPUT TO FM/AM-1200S ANTENNA
CONNECTOR. DAMAGE TO TEST SET WILL RESULT.

INOTE]

If a sample port is not available on combiner, use of
a directional coupler is required to obtain the desired
1 mW signal at the FM/AM-1200S ANT connector.

Y

MOBILE
ANT.
(* mW MAX) 12008
DupP TR
HOME FREE
REPEATER SAMPLE REPEATER
H PORT
r
—-)-I COMBINER '-(—-
XMTR M XMTR
g TO TX

ANTENNA

ROVR —'  MULTI-COUPLER  [e—

RCVR

TEE
- TO RX ANTENNA
6104003
Figure 5-8 Repeater Handoff Test Setup
5-60a
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STEP PROCEDURE
1. Set up FM/AM-1200S as shown in Table 5-11.
2. Program FM/AM-1200S (used to test the handoff capability of
Repeater #1 as follows:
PROG | [ RF | [ENTER
L _ANE_AmE
a. Press: [#m
b. Enter the digits of the Home Repeater’s transmit frequency,
ENTER
then press
INOTE
Use Appendix F to find mobile transmit and receive
frequencies for the Channel Number used.
¢c. Since the FM/AM-1200S will both transmit and receive, Offset
QFFSCT
[ ]
needed. Press: lsw] . The following appears on the VFD:
OFIFISIENT (HZ@la1a) (MHIE
If the UUT operates in the lower band of Tsunking freguencies
4 5 /-
N | ]
(806 MHz to 866 MHz), press: Lox ot | and } , if necessary,
ENTER
L]
to toggle OFFSET to "-", then press
If the UUT operates in the high band of Trgnking frequencies
3 9 +/-
- | | . [
(896 MHz to 940 MHz), press: Lo wr ] and L¢ i, if necessary,
ENTER
L]
to toggle QFFSET to "-", then press
PROG TONE ENTER 1 0 [i : [4] 1
[ AN Sy NEE AEE AR BN AEE | ]
d. Press: [wmr]| |15t 10PS ocs Bes . xs |, then Lues| (for square
ENTER
[ ]
wave)
EXEC TONE ENTER
| | .
e. Press: Lsw T 560
f. Place VAR Tone Selector Switch (5) in "INTL"™ position.
g. Adjust VAR Tone lLevel Lontrol (6) for 1.0 kHz Deviation,
5-60b
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STEP PROCEDURE

PROG N

| | .
h. Press: [Mmr| [(mncr] | oot wes [ and program the parameters of the

simulated mobile unit (FM/AM-1200S) used to call the UUT
{Repeater #1) on its busy Home Repeater channel.

4 1

PROG N0 4 2
. - | | .
i, Press: |wm] [mwwr]| { ot || 2| and program the parameters of the Home

(#1) and Free (ff2) Repeater so the FM/AM-1200S will handoff
te the Free Repeater.

It may be necessary to use the FM/AM-1200S to perform
repeater encode and decode tests (5-13-6) on Repeater
#2 to determine the assigned repeater system number of
Repeater #2.

j. Turn MODE Switch (39) to "DUP.T

k. Adjust SQUELCH Control (41) until SIG Indicator Lamp (42) just
goes out.

3. If a mobile unit is used to keep the Home Repeater Channel of
Repeater #1 busy, press and hold its PTT switch..

EXEC 2ND 4 J

(| | (| |
4, On FM/AM-1200GS, press: |se | (rst] | 67 @i ! . The VFD shows the
following message as Repeater #1 waits for a mobile access:

fi! [N
HIOWMIET |WIF

!

TIT|T|ANT
L)LV

.

When the FM/AM-1200S attempts to call the busy Home Repeater, the
following message is seen hbriefly on its VFD to indicate the fact
that the channel is in use:

11 n e
i"ﬂf_flvf'l[__ _ﬂ(_I"_TY

The UUT then attempts a "Handoff" of the mobile unit (the
FM/AM-1200S) by transmitting a handoff message to it. The
FM/AM-1200S will change frequencies (channels) to one derived
from the channel information contained in the Tast handoff
message and preprogrammed channel values in the FM/AM-1200S.

5-60c
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STEP PROCEDURE
When the free repeater idle message is found, the VFD displays:
FIRIENEL (LIDE|E
1
. . . [}
After the free rgpeater idle message is received, press: [|us
on the Keyboard (18) to simulate PTT. The VFD displays:
H |G (KW ECE LT
indicating the new (handed off) repeater recognized the output
from the FM/AM-1200S.
-
5. Press: luws| on the Keyboard (18) to simulate PTT release. The VFD
message:
SIRIEEL [CIEMPICEITIE D
displays on the VFD to indicate mobile completion.
INOTE]}
If any of the above steps fail to occur, the test has
failed.,
5-60d
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5-14 CELLULAR TESTING - AMPS: OPTION 15 (FM/AM-1200S ONLY)
ETACS: OPTION 16 (FM/AM-1200S ONLY)

EM/AM-1200S CONNECTORS AND
INDICATORS APPLICAPLE TO
<:)\\ //£:> CELLULAR TEST OPERATIONS:
1 MODULATION METER
E - /GD 6 VAR Tone Level Contro)
T 8 1 kHz Tone Level Contraol
‘ =-’/(:> 9 RF Level Attenuator
! . Vernier Control
o am 12005 11 T/R Connector
—@ 14 DUPLEX Output Connector
. 15 EXT MOD/SINAD Connector
" - - \\(:> 24 Scope VERTICAL Attenuaton
. - . : Selector Control
24 : ; Ry PO 31 CRT Display
Tl o RN o 34 ANT (Antenna) Connector
© @ 37 VFD
f \\(:> 40 VOLUME Control
41 SQUELCH Control
15 @ 42 SIG Indicator Lamp
Figure 5-9 FfM/AM-1200S Front Panel Controls
Applicable to Cellular Testing
Operations
CONTROL SETTING
3 MODULATION Selector Control "FM MID"
4 Modulation METER Control "6 kHz %x10"
5 VAR Tone Selector Switch "INTL"
7 1 kHz Tone Selector Switch "OFF"
10 RF Level Attenuator Control 50 dBm
18 Kevboard As required
2z PHR/OFF/BATT Switch "FYR" or “BATT™
2 HORIZONTAL Sweep Selector Control .1 MHz/Div
39 MODE Selector Control "GENT

Table 5-12 FM/AM-1200S Front Panel Ccntrols Applicable
to Cellular Testing Operations

-14-1 GEHNERAL

The AMPS (Advanced Mobile Phone System) Cellular Option (Option 15) and
the TACS (Tcotal Area Communications Svstem! ar ETACS (Enhanced Total

Area Communications) Cellular QOption (Opticn 1é+ for the FHIAM-1200S al-
1ow$ an operater to test Cellular Telaphones by uiing the FHAAM-1Z00%
tooS 11?— a =11 Site. The Cellular Test procedures tor the FH/AM-
Lknlc i7,1u1~ instructions for Parameter Setup. Hanuwalauts Teot Proce-
Ui—?. Test Fesult Feview and a section on RPemote Tellular Teot
ammands for uses with an RS-232 compatible =zxternal d=vics,
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The Low

5-14-3
5-14-4
5-14-9
5-14-15
5-14-18

SCOPE/DVM
CONNECTOR

AUXILIARY POWER

T/R CONNECTOR

N
N CELLULAR
RADIC
LOW POWER
CELLULAR
WATTMETER

Figure 5-9A Cellular Powermeter Test Hookup Diagram

Power Celiular Wattmetar is used in the following tests:

Manual Mobile-te-Cell Call

Meter Displays During Cellular Testing

Manual Cell-to-Mobile Call and Auto Handoff Test
Cellular Auto Test Procedure

RS-232 Remote Ceilular Commands

When measuring power, using the external Cellular
Power Meter, remember the cellular telephone may

not have a H0Q impedance at the antenna. These con-
nector aend cable Tosses may cause a mismatch and
false readings. The coupler specification is x15%
for power and <3% for voltage cutput. The AMPS
specification for power output is £1%%. The E-TACS
specification for power ocutput is 3 dB. The DVM
specification is £10%. The technician must make in-
dividual judgement about the failure of a UUT.
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5-14-2 INITIAL SETUP

Begin the Cellular Test Procedure by performing the following steps:

STEP PROCEDURE

1. Set the FM/AM-1200S front panel c¢controls te the setting as listed
in Table 5-12.

2. Connect the Cellular Wattmeter per Figure 5-9A.

3. Adjust VAR Tone Level Control (&) for an indication of 2 kHz
deviation (1.7 kHz deviation for ETACS units) on the MODULATION

Meter (1).

If no tone is being generated, enter a tone as de-
scribed in section 4-10 of this manual. This tone
will be overridden by the FM/AM-1200S Cellular Test
programming. A tone of 6000 kHz is recommended
since this will approximate the SAT frequency.

4, Set VAR Tone Selector Switch (5) to “CFF”’
5, Set 1 kHz Tone Selector Switch (7) to “INTL”.

6. Adjust 1 kHz Tone for an 8 kHz deviation indication on the
MODULATION Meter (1),

7. Set 1 kHz Tone Selector Switch (7)) to “OFF~”
8. Set VAR Tone Selector Switch (5) to "INTL”.

9, Set MODE Seiector Control (39) tc “DUP™.

10. Adjust the VOLUME Control (40) as desired.
INOTE]

If the volume is set at too high a level, feedback
from the microphone in the UUT may cause deteriora-
tion of tested modulation readings.

11. Adjust the SQUELCH Control (41) until the SIG Indicator Lamp (42)
just goes out.

12. S=*t MODE Selector Control (39) to “GEN".

5~61lb Blank/5-¢62
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STEP PROCEDURE
2N S
| -
13. On Keyboard (18), press: [murj o
T [
™ . .
14. Press the Lo | or Le | key until the foilowing appears on the VFD
isplay (37):
T nealr 1Ol [Tl
FUATH R T T T P Lot |
ENTER
15. Press:L The word “ON” will appear on the VFD Display (37):
Tive 1 CHE (T VvV POy A
FIRIEAl e A | eV AR
16. Parameter Setup
In arder to successfully test a cellular telephone, the FM/AM-

2008 must be

informed of the values of several parameters

{vari-

ables) pertaining to the cellular system equipment being tested.
ﬁﬂr*ﬂ
a. To program these parameters, press: Wm{ﬂﬁd
A list of Cellular Test Programming screens

the YFD Display (37).

To review the 1list,

will appear on
t 4
.
press Lo | or Lz

The parameters may be edited or values entered by using the

FM/AM-

1200S keyboard (18).
The 1ist of VFD display screens, the parameter
rancge of each include:
TITH N ]

Tracer Number for the Cellular Teiephone under test.
s T Tl
(T AIA R TAS I (AR P R TR R TAY] N DR D BN
Control Channel AMPS System A: 3i13-
AMPS System B: 334-
E-TACS System A:  23-
E-TACS System B: 323-2

.0. Number

't

14y N T .

000 to 959

The 1.0. Number is a test reference number only.
The 3-Digit number will appear 0n the Test Printout
{See Figures 5-10 and 5-11) and may he used as a

[ESRUN]

name and the

Ju e U0
W b
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STEP PROCEDURE

1/ T e [ Il Y
e e L prHripnN N D DR
Voice Channel AMPS: 1-1023
TACS: 1-1000
E-TACS: 0-600 or 1329-2047
HoMelRlalaM =] HeiMEl =] 1RlEE]M
Home/Roam Select Any digit key toggles

through selections

M| TN A AV EAL __ | 5AFALCAL L\ PR EA A 0A
LN vl v v\t

Mobile ID Number Digits or #, *

ANV Al

A
4} IN|A

,
Lo
~
L
-]

A
A v

p
I

ININ A A A A FALCRA P2 A A
A V(e (e e (e | et

Serial Number (AMPS Format) Unit Serial Number

NSTE]

AMPS Mobile Telephone Serial Numbers may be entered
gas Decimal digits (SND), Hexadecimal (SNX) or Octal
(SNOY~-note that the UUT serial number i1s listed in
all three formats on the test printout form (See
Figure 5-10). These serial formats are equivalent
and the FM/AM-1200S will automatically convert an
entered serial number from cne base to another;
e.qg., a serial number entered in Hexadecimal format
will be converted automatically to decimal digits
and Octal and vice versa. To access the correct
format when entering the UUT serial number, press

.

L
the 1 ] key to scroll between the “SND.,” “S5NX” and

“SNO” programming screens. Press to enter the
desired format into operation.

?iﬂ

Al A
i)

CS Format)

by
¥

£t A
1Y ]

—

=3
ST
N
=2
N

c

T

m (&
>

Serial Number (TACS or

7 A rAIrA
£ Lyl

-
-

~
7

T A 2
L1 L’:j

[
TR P P PR !

— ¥

-t
———
v
-l

P
1M
=
-
-

q

—
1™

™

SAT Frequency Select Any digit key toggles
through selections

LA T T A A 210 A
AL (')

N A
i | A [ AR AR TSRV

|

Home or Area 1D
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™| - A . ! - o
Lo e = ¢! =z ! z i
bigital Color Code Any digit key toggles
through selections
slalnizlale ] leinaaieie] 7
Erable Handoff Test Any digit key tcggles
through selections
L:E?ArTiF?F‘F D
CIET(IN | ! ) T [ N D DU
Handoff Test Begin at Channel # AMPS: 1-1023
TACS: 1-1000
E-TACS: 0-a00
or 1329-2047
HIFINIDIDWE W JEINLD o=
Handoff Test End at Channel # AMPS: 1-1023
TACS: 1-1000
E-TACS: 0-600
or 1325-2047
ARSI TINE] LT
Handoff Test Increment 1-99§
{Number of Channels between Handoff points)
HIRINIDIOWF L IRISTIE _
Handoff Rate 0-9 seconds
(Length of delay between Handoffs)
L TIaal n TAn oo T | . I . 1A
AN IA AN I_ 4N I —- ! — v/
SINAD Test Enable Any digit key toggles
through selections
TN . TH T - \YARY4
AR T il = AlA
Set SINAD dB tLevel 0 dB to 99 dB
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STEP PROCEDURE

' i LY F
Cojgse e | = [ ] [ -

-L
__|
|
N

T
_’
N
7
)

Test Format

[NOTE]

The “Test Format” VFD dispiayed is dependent on the
Option installed. Optioen 15 (AMPS) or Option 16 (E-
TACS) will display the appropriate screen,

F7RTIfV T EjﬁJF%}?L L - f - {Z
Printout Enable Any digit key toggles

through selections

If a printer is not connected to the FM/AM-1200S and

2o T7TIAT AET - 1
J“JL(_LIVI r_L_rvf“I_Et_lL_ = 1

is setected, test results may be slowed as the test

set searches for the output device. If:
T - -
F]R?I-Af: b AfF?1¥L t r 53
ENTER
. L3
is selected, press and proceed to 5-14-3.

h. RAM Test

When the PWR/OFF/BATT Switch (22) is set to the “PWR” pasition, s
RAM Test occurs. Results of this test will output to the printer
ocutput pins of the RS-232 Connector (43). If the test is success-
ful and a printer is connected to this connector, the message
“RAM 0K, PRINTER OK” will print out.

“PRINT ENABLE™ does not have to be programmed for
this output to print. The Printer Parameters for
the printout are:

BAUD RATE = 9600
DATA BITS = 8

SET STOP BITS = 1
SET PARITY = KONE
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STEP PROCEDURE

o Printer Parameters
When a printout of the Cellular Test is5 desired, i.e., when:

N TN A ] Ty e 1
}JRKLN T E_WFTﬂL_L _ !

is selected, the FM/AM-1200S must also be informed of the
printer’s parameters through a series of programming screens.
[}

]
To access these screens, press ]

Printer Programming screens include:

SET 1 BHUE RHITIE _
Set Printer Baud Rate 0 = 110 4 = 2400
1 = 300 5 = 4800
2 = 600 6 = 9600
3 =1200
ST |\ DEITIR (BTG 7 H
Select Data Bits Any digit key toggles through
selections
S5ET 1ST0H \BIITS / o
Select Stop Bits Any digit key toggles through
selections
Clcl T T TV NIl T sl Ing
dl_1i1 I.'fl(_Lll v vic IR} W i kv
Select Parity Any digit key toggles through

selections
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5-14-3 Manual Mocbile-to-0Tell ({al]

Pressing any rey on the FM/AM-1200S Keyboard (18)
in the first column (e.a.. “DTMF™, “TORE", “OFF-
SET™, “RF") or sixth row ("2ZND FUNCT™, “PROGT
“EXECT, “ENTER"™) except when shown 1n this proce-
dure will terminate the Cellular Test procedure at
that point.

Perform a Mobile-to-Cell Call by utilizing the following procedure:

STEP PROCEDURE

xEC? FIORRE e'
|| -] -
1. Press: STEVJF‘IC'“_T‘

The VFD Display (37) indicates:

I AT N

[y
Py fE RN

- T\
e L |- Py

1
1
D'

-l

I-w —

The FM/AM-12005/4 will perform either of these two tests on the
Cellular Telephcene unit according to the digit selected.

I
[—
2. Press s

The VFD Display (37) indicates:

e T b
o VI Vo i A Tl LT (L

These words will be flashing

ENTER
3. Press:|

The VFD displays:
bt ol T e Tlad T T
I A VT L pNl]t

After a short pause, the VFD will dispiay a non-flashing:

e e
AT Lorle e

L
i

4. On the UUT's keypad, enter the numb=r to be called. When the UUT
“No Service” light goes out (as indicated on tha the UUT s
callouts), press the “SEND” button (or its equivalent) on the UUT.
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06



STEP PROCEDURE

After the UUT responds, the FM/AM-1200S will display the vallex
number on the VFD:

I3l T e P T
L AN { /S [ S PRy A FA [ A S | P

L
[

-~ |
—

{(with “CCCCCCCCCCC™ the number called)

As many as 16 digits may be entered as the number
called on most mobile units, although only 11 dig-
its will dispiay on the VFD,. However, if fewer
than 11 digits are entered, that number of digits
will be displaved on the VFD. If no digits are en-
tered on the UUT but the “SEND” is activated any-
way, the VFD will display the word "CALL” and the
remainder of the VFD screen will be blank. If more
than 16 digits are entered on the UUT keypad, the
test results will be invalid.

If the “PLACE CALL” phase is successful and the mobile UUT is con-
nected with the simulated cell site (the FM/AM-1200S), the follow-
ing message will be displayed on the VFD:

MIFH T T O n
L [

~~

c S A AL
L I A

™

After a brief pause, the display will change to:

LI VIV
FHAIA A

>

viv i .| A T
N ILJL_ILl E_IIL [ .

This information represents:

HXX XX — “XXXX” is the Voice Channel MNumber programmed
into the FM/AM-1200S during initial programming.
PL=0 — The output Power Lewveil number of the UUT

SAT=X — Is the SAT freguency entered during initial
programming. This figure will be:

SAT=0 - 5970 Hz
SAT=1 — 6000 Hz
SAT=2 — 0030 Hz

st the value in the PL= field. press LEFT Arrow key until
is over the @ in the PL= field.

oy -

c oadju
ursor
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STEP PROCEDURE
™0 | 7
. .

Az, Press |motowmi to activate the Cellular Power Measurement Function.
The up/down arrows increase or decrease power levels from 0 to 7.
Down arrow increases power level and Up arrow will decrease power
Tevel.

.
Press ! ¢ | to return to the original test and HANDOFF, PL= and
SAT= prompts.
5. The FM/AM-1200S°s VFD cursor position on the ahove display should
be at the “X7 of “SAT=X".
. ﬁ‘
] ]
Press the Lo | or Lc | key to change the SAT freqguency.
INOTE
Changing the “SAT=" frequency number during this
test will also change the programmed SAT parameter
of the FM/AM-1200S.
Use care when changing the SAT frequency. Too0
reapid switching between frequencies may cause the
FM/AM-1200S to lose the SAT and terminate the test.

6. Press the Las | key once to bring the cursor to the “0" of the

“PL=0" segment of the VFD display.
- -
[} [

7. Use the Lo ] or Lc | keys to scroll through the Power Levels of the
UUT from PL=0 (the highest power output) through PL=7 (the lTowest
power output).

While scroiling through the Power Levels, the CRT Display (31)
should be observed. As each Power Level is set in turn, the CRT
display should decrease or increase in amplitude as the Power
Level decreases or increases.

=]

| - . . ..

8. Press the [» ] key to bring the cursor to the “HXXXX” positicn of

the VFD readout.
t ]
(e ]
9. Begin a manual Handoff Test Ly pressing the Lo ! or c [ key.
5-70
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PROCEDURE

As the FM/AM-1200S begins the Handoff Test, the VFD (18) will mo-
mentarily display:

Hioa | M

FH|rapN | | F|re

_,
==
=<
i
=
—l_

with “HHHH” the Handoff channel number. then return to:

Ll viviv |y A [C T v
FHIA A A ! A ! N at

However, the “"HXXXX” will now indicate the new (handed off) Chan-
nel number.

¥ =
Ir

By continuing to press the EEH OF{EEU kevs, the UUT will continue
to nandoff until the programmed “HANDOFF END” number (if handing
off *o a higher channel number) or the “HANDOFF BEG” number (if
handing off to a lower channel number} 1t reached or exceeded.
At that point, the UUT will handoff from the “HANDOFF BEG” or
“HANDOFF END” channel according to the programmed “HANDOFF INC”
number.

NSTE]

Performing a Handoff Test in the Manual Test Mode
will not change the programmed Voice Channel Number
of the FM/AM-1200S.

A Handoff Test to a specific channel may also be
performed by entering the desired channel number on
the FM/AM-1200S keyboard (18). Channel numbers may
be e2ntered and edited in the normal manner. The
“HXXXX"” segment of the VFD (18) will change to

)

reflect the entered Channel HNumber. When the

|- |
or e | key is pressed, the UUT will handoff to the

new channel.
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PROCEDURE

STEP
{NOTE]
If an unused channel number is entered as a handoff
channel or an attempt is made t¢ handoeff to an unas-
signed channel number using the programmed “HANDOFF
INC” figure, the VFD will mementarily indicate that
channel number as & Handcff Channe’l . However, with-
out the proper information returned to the UUT, the
FM/AM-1200S will terminate the Cellular Test. The
VFD will then display:
Pl T T TN
IR T AR AN VIR
as the Celiular Test s terminated. or the YFD may
immediately display:
L |t TIai e | T
[ W VN i)t
INOTE
Valid Cellular AMPS and ETACS Channel Number and associ-
ated Transmit and Receive Freguencies are Yisted in Ap-
pendices G and H.
Cellular transmit and receive channels may also be
set directly from the FM/AM-1200S reyboard and
FEF'E{;"
. n o - 1;—-'3\!E]
displayed on the VFD (37) by pressing: e}
The VFD shows:
Tilv F‘_{[}A;» viviviv
vn [ T A TN AlAIATA
or:
Tiv ir o D Tulv]v il m
A Tl T A TRVE AlAjaia
If necessary, press ™" ) t5 toggle between these two
screens.
Use the FM/AM-1200S Keybeoard (121 to enter the
desired Transmit or keceive Channel number.
5-72
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5-14-4 Metew Displays During Cellular Testing

Readouts on the MODULATION Meter (1) will display according to the Mod-
ulation METER Control (4) setting and on the FREQ ERROR Meter (36) ac-
cording to the FREQ ERROR Meter Range Selector Contrel (35), including:

1. With the Modulation METER Control (4) set to 2 KHz/%¥x10 or
6 KHz/%x10, the MODULATION Meter (1) displays the SAT Deviation.

2. With the Modulation METER Control (4) set to 20 KHz/%Zx10 or 60
KHz/%x10, the MODULATION Meter (1) displays Signal Tone Deviation.

3. With the FREQ ERRQR Meter Range Selector Control (35) at any RF
setting, the FREQ ERROR Meter (36) shows the UUT transmitter
frequency error.

4. With the FREQ ERROR Meter Range Selector Control (35) set to any
AUDIO setting, the FREQ ERROR Meter (36) will show the HUT SAT
and FM/AM-1200S SAT frequency difference.

It may be necessary to mute the UUT microphone for
a stable Audio Frequency Error reading.

§. Frequency Error and Deviation levels may be digitally checked and
N PROS
||
displayed on the VFD during the test by pressing: uere |

With the Modulation METER Control {(4) set to any kHz/%x10 posi-
tion, the VFD will display:

Clele|lvivivy

v mME T ViV
oL i L (A A A [N 1] Faura

404
AN PAY

By rotating the Modulation METER Control (4), the VFD will con-
tinue to display Frequency Error (FE) plus, as the second VFD
readout:

T VIiviv|iv
Ly N JAYA A

Battery Charge Level

-
-
——
|

VIvVI|Vv NI,
AN i

><

>
><
>

~d,
'

3
>

Watts Average
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STEP PROCEDURE

=
A
>
<
<

VIiviv | L
AN FAN VAL (4

>¢

Watts Peak (WP)

{ v v|v
] AlAlAIA

~
LT

Signal Level

mT viv|v
NI R N |AGA

><

Distortion Level (DI)

cC| T VIVI|V
A A A

><

SINAD (SI)

INOTE]

The SINAD displayed on the VFD using the above
method will always be “01.00". To perform a SINAD
test in the Manual Mode, complete procedure 5-14-5,

6. To return to the Cellular test procedures, press:[ ¢

5-14-5 Manual Cellular Test SINAD Measurement

To measure the SINAD of the UUT while in the manual Celiular Test, com-
plete the following steps:
STEP PROCEDURE

1. Complete Procedures 5-14-2 thru 5-14-4 as applicable.

2. Connect the Audio Signal OQutput of the UUT to the EXT MOD/SINAD
Connector (15) of the FM/AM-1200S.

The SINAD Meter has a range of 3 dB to 20 dB at
1l kHz, an accuracy of 1 dB at 12 dB SINAD and an
Input Level of 0.25 VRMS to 2 VRMS (10 VRMS Maxi-

mum) .

3. Place Modulation METER Control (43 to SINAD. The MODULATION
Meter (1) will go to full deflection.
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STEP PROCEDURE
[ ]
4. Press: rum to enable SINAD.
5. Set 1 kHz Tone Selector Switch (7)) to the “INTL™ position.
6. Adjust the RF Level Attenuator Vernier Control and the RF
level Attenuator Control (9) to obtain the desired reading on the
SINAD scale.
7. Set 1 kHz Tone Selector Switch (7) to “OFF” position.
8. Disconnect Audio Signal Qutput from EXT MOD/SINAD Connector (15).
+/-
-
9. To return to the Cell Test procedure, press:|l_t
5-14-6 Check DTMF Digits During Manual Celiular Test

To check DTMF Digits while performing a Manual

the fo
STEP

1lowing steps:

PROCEDURE

Cellultar Test,

complete

DTMF Decode (QOption 10) must be

[NOTE]

the UUT handset DTMF.

Complete Procedures 5-14-2 thru 5-14-5 as applicable.

DTWF
Press [ ws

Use UUT keypad to enter DTMF digits.

display on the VFD.

To return to the Cell

Test procedure,

installed to check

Entered DTMF digits wil]

press:

=
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5-14-6a Flash Hook Test

Complete the Flash Hook Test by the following steps:

STEP PROCEDURE
1. Complete procedures 5-14-2 thru 5-14-6 as applicable.
2. Press the “SEND” button (or its equivalent) on the UUT. UUT w211
respond with a 400 msec Signal Tone and
Cijolcey Ly
T VI ] e ) P ] O IR ] TR
will appear on the VFD (37).
/-
L]
3. To return to the Cell Test procedure, press:_.{
5-14-7 Check Voice Deviation During Manual Lellular Test

To check Voice Deviation during a Manual Cellular Test, complete the
following steps:

STEP PROCEDURE

1. Complete Procedures 5-14-2 thru 5-14-6a as applicable.

2. Turn Scope Vertical Contrcl (24) to 5 KHz/%x10.

3 Turn HORIZONTAL Sweep Selector Control (26) to 1 ms/DIV.

4. Place 1 KHz TONE GENERATOR Switch (7) to SPKR.

5. Turn VOLUME Control fully CCW.

INOTE
Unmute UUT Mic if net already unmuted.

6. Hold UUT Handset close to the FM/AM-1200S speaker and turn the
1KHz TONE GENERATOR Tgne Level Control (8) cw and read the
deviation on the osciiioscope CRT display (31).

{INOTE
The SAT deviaticn is also present in this reading.
Low level feedback may occur when the UUT Handset
is held very close to the FM/AM-1200S Speaker.
5-76
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5-14-8 Terminating Manual Cellular Test

After performing all necessary tests in the Manual Test Mode, press the

. L_J . .
“END” button or -+ J on the Keyboard (18). The VFD will then display:

f_ [N A T T
f_fL(_l’_. IL_IV_Ut_U

Pressing any key, while testing, will interrupt the
test and the UUT will remain locked in the current
step.

1f any of the preceding Manual Cellular Test Proce-
dure steps fail to occur, the test has failed. To
EXEC |f ENTER v OENTER |
, L - || - | ;|| -
retry the tests, press: L[St wes ;

-t

E-14-9¢ Manual Cell-to-Mobile Call and Auto Handoff Test

Perform a Manual Cell-to-Mobile Call and Auto Handoft Test bu utilizing
the following steps:

5 STEP PROCEDURE
= - EXEC ING g
[ || [ | (.
1. Press: [ st || merfl oer
The following message appears on the VFD:
— - — -y
A-MANCIEC] e
-
. 2. Press:lwms]
=1

The foliowing flashing message will appear:

vl
|
|
!
|
i

-
--'._

-
I
=,
—u'_._

i
L £

-
=
|

Press:l 2 |

Lo

The following flashing message will appear:

[
f

I TIAN A
Pl v i

.

T
AR

——
~f

T
i

—
-
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STEP PROCEDURE
4. Press:l__|
The following message will appear:
e | TIANTIT
Lol oL LlvL )
The Celli-to-Mobile Test sequence will start by the simulated cell
site (the FM/AM-1200S) performing a Registration Order. While
this is perfoermed, the VFD will display:
RIS TSN
as the FM/AM-17280% begins a registration order. I¥f the mobile
UUT responds successfully, the Mobile ID Number (MIN) will be dis
played on the ¥FD, followed by the “P” flag:
MMM MMM [ M N A F}
it i i Frlr iy it ]
(With "MMMMMMMMMM” the MIN number)
INOTE]
If the mobile UUT fails to respond to the registra-
tion order,
RIEG TS| TIRIE| TN
will continue to display but nothing else will
occur., To re-institute the test, press:
Fi'f‘}["i@_i)”“{'?";f"?’] v |[ENTER EXEC [[ENTER [ 1 t JENTER
) [ | e || | - ) || || - - -
Lswp Jiiwner ;| eer i ops fi D or s 1065 Jj 0
After registration, the FM/AM-1200S will begin the rcell-to-mobile
call as the VFD displays:
Tl TN M T T [
I (AL ANEIA A ] Pl ol e e
if the page is successful, the following will shortly appear:
e Cn | nC | T
i }7 Ll #7 Y Ej 7y &; i1
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STEP PROCEDURE
5. The mobile UUT will now begin to ring. Complete the connection
by 1ifting the me¢bile receiver or pressing the “SEND” button (or

equivaltent) on the UUT.

If this phase is successful, the following will appear on

T Flraan il T ﬂu
i1 { il

MY
[ARAY

-

.
Lo R PR FAVAANE ol P NI

{NOTE]!

If, during programming of the FM/AM-12005,

Heaing| Tips !
FIUEINILN

sl e Vi !
IN(rT O O !

was selected, go on to Step 6 from this point.

=

! I

—

I¥, during orogramming of the FM/AM-1200S,

.
¥

A
i

(]

AN TH O yal e Tl
}}{F?Jviijf i INITH| O

was selected, the following screen will appear
shortly after “"MOBILE CONNECTED” is displayed:

7. v“
[ P VAt

Hviviviv e .o |iA —
f:A AN A [ 14 b

i~

L
1

),
~

-

INOTE]

The SAT Frequency may be changed, the Power Levels
may be checked and ¢ Manual Handoff Test may De per-
formed from the “HXXX PL=0 SAT=X" screen by using
the procedures outlined in Paragraph 5-14-3, Manuajl
Mobile-to-Cell Cali Test, steps 5 through 9. Fre-
guency Error and Meter readings, Manual SINAD Test,
Check DTMF Digits, Voice Deviation Check and Flash
Hoox Test may alsoe be made at this time by utiliz-
ing the appropriate procedures: 5-14-4 thru 5-14-8.

It any steps of procedures 5-14-3 thru 5-14-9 fail
to occur, the test hag faited. To retry, pre

ENTER | e
N !
| or |

v |

i
‘iD|i

the VFD:
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STEP ROCEDURE
Check DTMF Digits. Voice Deviation Check and Flash
Hook Test may also be made at this time by utiliz-
ing the appropriate procedures; 5-14-4 thru 5-14-8.
INOTE]
If any steps of procedures 5-14-3 thru 5-14-9 fail
to occur, the test has failed. To retry, press:
I ,2Nu‘:"*’ WW fﬁf“m‘i k ETELE
|I1 - || - | - I:i - - \I_IHI_-
| smwe |l ruwer |1 o1 | 1_1:“;‘ ________! cip f_ U aes
6. Auto Handeoff Test
The FM/AM-1203S will now automatically begin a handoff sequence
by using the programmed “HANDOFF BEG,” “HANDOFF END,”™ “HANDOFF
INC” and "HANDOFF RATE” values while the VYFD displays:
tA | T e O T L eaeariy
CHET N L |/ Pt CTCTr T
with “"HHHH” the current handoff channel. Additional handoffs
will! display on the VFD according to the “Handoff Begin”, “Hand-
off Increment” and “"Handoff End” programmed into the FM/AM-1200S.
7. If the mobile unit successfully completes all harndoff sequences.,
the VFD will briefly display:
aMC T T O A HA T Tl T
Foofab in) b e NN [ e e
This will shortly be followed by a brief display of
HIFEIN IO TR ST =
This will be followed by:
LiIlVIV] V]V e A e Tl v
FifAn (A ITA A [ | Y | _dfrtr A
INOTE]
The SAT Freguency way be changed, thse Powsr Levels
may be checked and & Manual Handoff Test may be per-
formed from thes “HAXX PL=0 SAT=X" screern by using
the procedures cutlined in Paragraph 5-12-3, Manual
Mobile-to-Cel? (Call iTest., steps 5 through o,
5-80

07




LAl

o B b

I T

STEP PROCEDURE

INOTE]

Frequency Error and Meter readings, a Manual SINAD
Test, a Check of 0TMr Digits, a Voice Deviation
Check and a Flash Hook Test may also be made at
this time by utilizing the appropriate procedures;
5-14-4 thru 5-14-8,

ND 7
(] | . .
7A. Press |mnr] ow | to activate the Cellular Power Measurement Function.

The up/down arrcws increase or decrease power levels from 0 to 7.
Cown arrow increases power level and Up arrow decreases power

level.
+/-
(. .
Press i 1 to return to the original test and HANDOFF, PL= and

SAT= prompts.

If an Auto Handoff to any programmed channel fails.
the test will stop at that point and the VFD will
displtay:

f

I TIANT|T
[ - i L!

)

=
~ =
=

To repeat the test, press:
: .

EEc |[ 260 ][ s t ENER | 0XEC
() || [, -] | (- | 0 (- | (-
STEP || FUNCT jf OPT [{ WP G| | or TR

5-80a/5-80b Blank
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5-14-10 Superviscry Audio Tone (SAT) Measurement

The SAT output of the UUT may be measured by utilizing the following
procedure:

STEP PROCEDURE

NOTE]

The UUT and the FM/AM-1200S must be programmed to
the same Channel Number to perform the SAT Measure-
ment. Set the UUT for output on the Voice Channel
programmed for the FM/AM-1200S.

1. Connect UUT Qutput to T/R Connector (11).
2. Turn MODE Selector Control (39) to “"REC”.

3. Using Keyboard (18), enter the desired Voice Channel Number or
Mobile Transmit Frequency (For the Transmit Frequency of the
programmed Voice Channel, Ref. Appendix G for AMPS units or
Appendix H for ETACS units).

For example, if the programmed Voice Channel is #334, perform
either steps a thru ¢ or steps d thru e.

I 2ND RF
a. Press: [fnc

One of the following screens will appear:

v Floenrnmed Viviviv
I 3 | AN IATA
or

TV T ) L vViviv|iv

P A (I T [ A AATA A
K
L .

b. [T necessary, press: L& to abtain the " RX CHAN=" (Mobite

Receive Channel) Screen.
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STEP PROCEDURE

| o “,i—mea»
iﬂ“lﬂ‘

liif}n

<. Press:

The VFD indicates:

v oo - | |
~in L_}T}%JV — T
As an alternative method:
- |
d. Press:l__J
The VFD indicates:
e “ﬁ?r?v?:?l?f? w7
AN _iledlerivrfe et L

Using the FM/AM-12005 Keyboard (18), enter “835.020" (The Mo-
bile Transmit/Cell Site Receive freguency for Channel #334:

as the Receive RF.

8 |3 ‘ l_zﬁj 5 |[eNER
[ I[ ) l L] MJ
e. Press: L il R

The VFD indicatfes:

o
A
=

‘r ,L-

NN

[)
. ]
b
L
I"—
Sl
—

!
—
_

-

|
L

NSTE]

For ETACS celluiar units, use 898.3375 MHz as the
Mobile Transmit/Cell Site Receive frequency and

(‘TV § I 5103 o s [ERTER
|| @”i ggm{ml“
press: [ | "WJI i | |

J

The VFD indicates:

| N

I

——

-
!
_
_
=
-2
N

[
.
N
B
1
.l
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STEP PROCEDURE
4, Utilize the manual test instructions for the UUT for output of
the SAT from the unit’s T/R connector or antennsi.
a. Turn on UUT transmitter.
b. Turn on YUT SAT.
c. Program UYUT to desired Voice Channel.
F&ETIH Anhs :
5. On the FM/AM-1200S front panel, press: tﬂﬁﬂi,;p!’
The VFD indicates:
R eI I NI Tl e T
P2 rpraeN i (re e [ D e R P A R T
—
.
6. Press :|ioes |
The VFD wiil display the flashing message:
CHC | ol 2 ey (a7
Il [ ] ] ] v | 1 IV
B
7. Press the: Lo | key twice or until the VFD dispiays a flashing:
ST [TIOWINIE
(ENTER |
-
. Press:l__|
The VFD will stop flashing and the SAT wiil dispiay on the MODULA-
TION METER (1) with the Modulation METER Control (4) set to the
2 kHz/%x10 or 6 kHz/%x10 setting.
.. . [N
9., To digitally display the SAT, press:’mﬁﬂﬁﬂd
The SAT will display on the VFD as:
il LlvivIvVIY n T VIiIVIVIiV
b FAS VAN AR T A) Py s AN A
with the “MD X.XXX” as the SAT in kHz.
e
i ! ) |
10. To exit the test, press:i .
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5-14-11 Signal Tone Measurement

The Signal Tone output of the UUT may be measured by utilizing the fol-

lowing procedure:

STEP PROCEDURE
INOTE]
The UUT and the FM/AM-1200S must be programmed to
the same (hannel Number tc perform the ST Measure-
ment. Set the UUT for output on the Voice Channel
programmed for the FM/AM-1200S.

1. Connect UUT to T/K Connector (11)

2. Turn MODE Selector Control (39) to “REC™.

3. Using Keyboard (18), enter the desired Voice Channel Number or
Mobile Transmit/Cell Site Receive Frequency (For the Transmit
Frequency of the proagrammed Voice Channel, Ref. Appendix G for
AMPS units cor Avpendix H for ETACS units).

2N0 RF
. ]
As an alternative method, press: [funa
—
Use the L ¢ | Key, if necessary, until the VFD displays:
Hv g N viviviv
A T T e 1A AIAIALA

4. Utilize the manual test instructions for the UUT for output of
the ST from the unit’ s T/R connector or antenna.
a. Turn on UUT transmitter.

b. Turn on UYUT ST.
c. Program UUT to desired Voice Channel.
L] )

5. On the FM/AM-1200S front panel, press: Lse ruucrlom
The VFDO indicates:

P MA N | ) oo apr T
(AT AR P B VIR VAN R A R I Pl et
5-84

07



BLl .

ol L

STEP PROCEDURE
1
-
6. Press:lips
The VFD will dispiay the flashing message:
PICIHICIE] (CH|L L
3T
. FJ ) . :
7. Press the Lo key three times or untin the VFD displays the
flashing message:
SIOGINIEILL [ TILNE
i
=
8. Press: |
The VfD will stop flashing and the Signal Tcne will display on
tns MODULATION METER (1) with the Modulation METER Control (4)
set to the 20 kHz/%x10 or 60 kHz/%x10 setting.
9. To digitaily display the Signal Tone, press:LwL HETER
The Signal Tone will display on the VFD as:
Ciolalviviviv M T Viviv]yv
LT A JAJA A ol AJAATA
with the “MD X.XXX” as the Signal Tone in kHz.
10. To exit the test, press:

5-14-12 Manual UUT Registration

The Registration ocutput of the UUT may be decoded by utilizing the
following procedure:

STEP

PROCEDURE

1.

Qutput the UUT’s Registration from its T/R connector or antenna.

ID(EC‘ZHD 8
'V .|
On the FM/AM-1200S front panel, press: Lo || e || o
The VFD reads:
P NAP N | T o el T
Py peprep Nt n P A I VN O O )

(2]
]
[es]
(W]

06



B e

STEP PROCEDURE
Fo
| (.
3. Fregs;los
|!
| - | , . '
4 Press the i o ! key four times or until the VFD shows a flashing:
et | T Tl T T A
POV el L b2 g 1| L e v
5, Pf@%":ig;J

Thz YFD message will stop flashing and the UUT will output a
registratiocn message. When it 15 receijved, the VFD will display:

AT NG NN NN RAL [N N NA
P LY T e P et

With “MMMMMMMMMMM” as the Mobile ID Humher.

NoTE]

[f, during programming of the FM/AM-1200S,

| T T E'A!F? |

! T — {
Il iV T TAY A1 ﬁ =

——

was selected, the first section of the Cellular
Test Printout will be printed (ref. Figure 5-%a).
This information may be used as information for
further testing or as an incoming UUT record.

Argmwkworwsxkk TER FM/AM 12008 AMPS CELLULAR MORBILE AUTO TEST Hkwwdksksis

< AM

*
* MOB
*
*

5-86

DATE *

LE ©I.D. NUMBER - 3165224981 USER ID# 123 *
LE SERIAL NUMBER - 12900006652 HEX: S10019fC OCT: 20100014774 *
Io - 00020 SCM - 00 SAT - 5970 HZ opcc - 0 fHOME] ~*
POWER CLASS 1 CONTINUOQUS BANDWIODTH = 20 MHZ *

Figure 5-9a Manual UUT Registration Printout (AMPS)
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5-14-13 No-Coax Mobile-to-Cell Call

To make a Mobile-to-Cell (Call with no coax connection, utilize the fol-
lTowing steps:

[NOTE}

To avoid interference with nearby transmitters/
receivers, perform the No-Coax Call Procedures in
an RF-Screened facility.

STEP PROCEDURE
1. Set the FM/AM-1200S Front Panel Controls to the settings as
lTisted in Table 5-17Z2.
2. Install antenna on DUPLEX Output Connector (14).
3. stall antenna on ANT Connector (34).
)
A (| -
4., On the FM/AM-1200S front panel, press: LANT[ o
5. Press the or c key until the VFD shows:
DL EX (H L GH
-
6. Press:l _
The VFD shows:
M'_H-T'I_EX T |GH LN
PP
7. Press: FWQJ
8. Program the FM/AM-1200S to the parameters of the UUT as shown in
Paragraph 5-14-2, Step 16.
&[s=
9.  Press: Lo [ aner]l opr

The VFD shows:

Al

I

|
-~
3

==

]
1,
i
‘\
-],
=
-
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STEP PROCEDURE
1
(]
10. Press: %E
The VFD indicates a flashing:
FPLEICIED (LI
]
11. Press the |ws| key five times or until the VFD shows a flashing:
oL EllExL CAl |
-
L]

12. Press:imuops
As the cell site (the FM/AM-12005) begins the call procedure, the
VFD shows:

MIIDITL I TiaT|T
[N RO N 1 A 1 I 2 pNiL Y

13. Turn the Mebile unit power on. The FM/AM-1200S will “capture
the mobilte unit and the mobile urit’s “NO SERVICE” readout (or
its equivalent) should go out or its “ROAM” indicator should
ittuminate.

14, Place a call as outlined in paragraph 5-14-3, Step 4 and continue
with the applicable Manual Mobile-to-Cell Call procedures,
including the remaining steps of 5-14-3 and paragraphs 5-14-4 ang
5-14-6 thru 5-14-8.

5-88
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5-14-14 No-Coax Celi-to-Mobile Call

To make a Cell-to-Mobile Call with no coax connection, utiiize the fol-
lowing steps:

STEP PROCEDURE
INOTE]
To avoid interference with nearby transmitters/
receivers, perform the No-Coax Call Procedures in
an RF-Screened facility.
1. Set the FM/AM-1200S Front Panel Controls to the settings as
listed in Table 5-12.
2. Install antenna on DUPLEX Output Connector (14).
3. Instail antenna on ANT Connector (34),
IND 3
. | .
4. On the FM/AM-1200S front panel, press: Lanrj[ ot
5. Press the 0 or c. | keys until the VFD displays:
el |Elx] |HT]elH
6. Press:L___]
The VFD reads:
TELEIX] HT|G]H N
ﬁmrrm‘r?j
1l
7. Press:L%%lmm %!J
8. If necessary, program the FM/AM-1200S to the parameters of the
UUT as shown in Paragraph 5-14-2, Step 10.
TExec [ o |6 |
| |
o
9. Press: |EII [l_a-gw
The VFD shows:
.'" _ .'N," 1"—" ﬁh\f’ l'_f :"? /’_ 1"7 = IL_'J‘ t'_ ." T I,:?
10. P @Cs:iroﬁps_jj
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STEP PROCEDURE
11. Press the it | key six times or until the VFD indicates:
AT e v el e
TN A i Por
ﬁﬁ?
12. Press.. |
The cell site (the FM/AM-1200S) begins paging as the VFD shows:
Mool Tl ol (TN T T !
I IR [ T LVt |
13. Turr the mobile unit power on. The FM/AM-12005 w311 begin a
mobile unit Registration as the VFD shows:
SIENGI DS TIR|S TN
14, Continue with a Manual Cell-to-Mobile Call and Auto Handoff Test
as shown in 5-14-9, Step 3 and on. Procedures 5-14-4 and 5-14-6

thru 5-14-7 may also be performed.

5-14-15 Cellular Autoc Test Procedure
When the Auto Test its selected, Mobile-to-Cell Call,
Call, the measurement of eight transmit power levels

the Handoff Tests will be performed sequentially.

Do not turn RTD=0N when utilizing GPIB/RS-232.

To perform the Auto Test,

tne Cell-to-Mobile
for the UUT and

complete the following steps:

STEP PROCEDURE
EXEC IND 3
() || (. ||
1. Press: s || mmerj|_oer
The VFD will display:
RGNS TIRIE T D EN
2. Press :Lmss

3. The FM/AM-12005 will

Mobile-to-Cell Call

SINAD Test (if enabhled)
Cell-to-Mobile Call

Power Level 0 through 7 Measurement
Handoff Test (if enabled)
Supervisory Audio Tone (SAT)

Si (ST) Measurement

Measurement

gnal Tone

5-50
07

perform these tests and measurements:
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PROCEDURE

The following screens appear sequentially on the VFD:

e T Ty T
Fp | T e
O W T T e eal T TNt
h t L 5 rr(}Tr LtV

If the Registration is unsuccessful, an “F” will
appear on the VFOD:

TiiHMN L
At !

O T

T
O L L I ¢

<

=,
-l

T
[}

15

but the FM/AM-1200S will continue the Auto Test
with the programmed MIN.

When the

B | T !

;
L |

_
]
o
e,
L
p
=
=

—f,

—

—

-~

screen appears and the handset’s “No¢ Service” callout or its
equivalent goes out, press the “SEND” button on the UUT to place
a call from the Mobile Unit to the Cell Site (the FM/AM-1200S5).

The following screens will then appear as the Auto Test continues:

Lo i Tl 2 Y A A A D IV Y O
T P AV [ A S ¥ S I [ [ N N A
{With "CCCCCCCCCCC” the number called)
M T T 1T lraanc ey TIC T
LR R EA O v Vi £ LI VAR A A T U I [ O 7
INOTE}
If during programming:
TNl T A T |5 . !
R DR Y T A e XA [T = i

was programmed, proceed with Step 5.

5-91
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STEP PROCEDURE

INOTE}

If:
L_'JIIA\J'FJ’II‘ ,';_,\;‘H_B“L_t =z 1’2'
was programmed, the call will end. Proceed to
Step 14.
5. After the Mobile unit has been called, the following screen will
appear on the VFD:
- - —
X\ X121 B SITINAE =] XXX

On this screen, the “XXDB” indication is the programmed dB Level
to be tested. The "= XXX” segment of the screen is the Generate
Level of the FM/AM-1200S. The first digit of the “= XXX” will
blink, indicating this is the cursor position.

The MODULATION Meter (1) will be at full deflection at this time.

6. Connect the UUT Handset Audio Qutput to the EXT MOD/SINAD
Connector {15) of the FM/AM-1200S.

The SINAD Meter has a range of 3 dB to 20 dB at

1 kHz, an agccuracy of 1 dB at 12 dB SINAD and an
Input Level of 0.25 VRMS to 2 VRMS (10 VRMS Maxi-
mum) .

7. Place the 1 kHz TONE GENERATQGR Switch (7) to INTL.

8. Adjust the RF Level Control (9) and RF Level Vernier Control (10)
fer a SINAD indication on the MODULATION Meter (1) equal to the
“XXDB” level displayed on the VFD.

h-92
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STEP PROCEDURE
9. Read the RF Level as shown on RF Level Control (9). Enter the RF
Level as the "= XXX” figure,.
If, for example, the RF Level reading is 108 dBm, press:
1 ol LS
L]
10PS DCs BAUD
INOTE]
ENTER
[ , .
Do not press until completing Steps 10 and 11.
10. Place the 1 kHz TONE GENERATOR Switch (7) to OFF.
11. Disconnect UUT Handset Audio Cutput from the EXT MOD/SINAD
Connector (15).
-
12 Press:
13, After a brief pause,
E-F?L L E_Afl?g-l7
will appear on the VFD. As the Auto Test continues, this will be
replaced by:
I I \iT T
F'}{ij_ llIJ,E i
14. At this point, the mobile unit should begin ringing. Complete

the call by 1ifting the mobile unit’s receiver or by pressing the
“SEND” buttion or its equivalent. The following message should
appear on the VFD:

p——
"
v

NI T T — TN A | | TS T
TR VIR AN El WA T IR AT 2 [ O O A P I Y

5-93
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STEP PROCEDURE

15, The test will then continue with power level checks as the mobile
unit decreases power as instructed by the FM/AM-1200S. The
following will appear sequentially an the VFD:

il _ A L | O N O (O O
i = 7 B T 174 LY

] _ i (1 U O T O O Y
i ” i 172V T

il _ - O g ) | -] —
i — i EAY TRy

i i I

i _ I VI 72V T Y Il A A B
']l _ L Y N O UG T O S
i _ E A IRy e

i i i i

Ty _ 3 I 174Y1 I I A R
i [ Fi i

i _ kj TANE 17AV/ T ALY I e T A
il _ 1 () O I O O (O B
i = Ho 1 fe|ry|

The “- - - - -" in each power level check screen will be replaced

after & short pause with the RF power level readings of the
mobile unit cutput.

[NOTE]

Observe the screens and power meter as each power
lTevel is read. Each successive reading should be
less than the preceding one. This power reduction
may also be observed on the MOOULATION Meter (1}
and the Spectrum Analyzer CRT display (31).
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16. The test will continue from this point with a Handoff Test &
VFD displays:
IL-I’ t" = JAV" L’ "L—l’ :!‘_ IL— fT 1’3 IL 7‘ Ji_ 'f 1’“{’ fL‘l'
with “HHHH” the current nhandoff channel., Additional handeffs
will display on the ¥FD according to the "HANDOFF BEG™, "HANDOFF
INC” and “HANDOFF END™ numbers pragrammed into the FM/AM-12005
(if the HANDOFF Test is enablad?
After the Handoff Test is completed successfully, the following
will appear on the VFD:
HIGINI DWW (T ST !
INOTE]
During most tests in the “AUT0O” Test Mode, if the
desired screen fails tc appear, appears with an
£
]
or if
MIOIB\ I E] [ DINILLT F
appears, the test will continue. However, when the
test results are read after the test ends,
TIENGIT (RIES T F
will appear (See procedure 5-14-7).
But, if the UUT fails the Handoff Test,
BRIV, TInNNT|T [
[ i T T LivjL | r
will appear and the test will stop at that point.
To retry the test, press:
[ DS |[eNER | 1 K 1 ENTER | BEC || T®0 [ 5 1]
| || (| . EE{@EHEEE!@
| swp ILiaes || 0 | Poor swp | Funer (| oF1 il 2088
17. After the Auto Test is finished, the VFD will display:

T [

T || T il i
IR !

r f
T ! Tl

—
[

,
o

]

the
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co1d-1s Ereor e conie
While performing a Ce<llular Mobile Unit Tecot, a nuniber of errcr mes-
cages Mmay app-=ar o0 the ¥YFE0 screen of the FM/AM-1200%. A 1ist of these

error mescages, thair meanings and some suggested remedies are:

]
|

ami
1

-

m
=3
T
-
-7
|

T
f

The FM/AM-1200S was unable to acquire a word sync after 10 successive
attempts. The FMSAM-12005 will continue te page the mobile unit.
Check setting of SOUELCH Control (41).

Tont ||| T Tij— e
ERTAE I SN PN FAAY PN N N L
The Digital Color (ode (DCC) received from the mobile unit did not

match the cne sent. The FM/AM-1200S will continue to page the mobile
unit.

i el T e T
T VR T R P T I

<
_

T
!

T
Ao e d

—~=
-~

The UUT did not respond with correct information within a set time
frame or after a certain number of data inquiries by fthe FM/AM-12005.

|| T T T E

o At [ YA [
The Supervisory Audio Tone (SAT) was lost during the test. C(heck set-
ting of SOQUWELCH Contrel 410,

o e T IR T

A T T P ANy iy

FM/AM-1200S is not set to within specifications of:
? kHz deviation (+200Hz) for AMPS.

1.70 kHz deviation (+200Hz) for E-TACS.

5-96
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5-14-17 Test Results Review
A. Manual Test Results Review

When a cellular unit test is complete, stored test information

\}

) . - || i .

is accessed by press1ng:tmw 0P This presents a list of test
-
- -

results on the VFD which is reviewed by pressing Lo | ¢or ¢ |

The manual test result review screens inciude:

T i 1|t T [
f h’L ! -

=

—

~—
-

-
IiC

ey
]

[.-_
]

Test Result

AT e\ _ — ===

SAT Deviation Reading in kHz 0-9,.999
vim| T T IR T .
Al |t [ FATR FAY - —_l=1=1=

RF Transmit Power of Mobile Unit’s {(milliwatts) 0-9999.9

vIiml T T o --
AN AR [ TANY —_ ===
Frequency Error of Mobile’s Transmitter (kHz) 0000 (w/decimal)

N
-
(e
1

O
o
WO
(Nl

Signaling Tone Deviation (kH

TATATATACATA AT TAITA[TA
I IAlValralanaaan/aaiaial

I

Programmed UUT Serial Number (TACS or ETACS Format)

Al
N

AV
NN

—
v

TAIALTA|TA|TA| A TANA| A
vl el vl v\

.

SO

Iy
|

—

A
vi

Lo

A TH 2
N ']

Programmed UUT Serial Number (AMPS Format)
INOTE]

The UUT Serial Number will display as programmed;
e.g., if “SNX” was programmed, “SNX" will display.

M T [ NMIINNAL | MR | NN N N
Ly (N FR N e Pl it

Programmed UUT Maobile ID Number

5-97
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8. Test Printout

When

.

!
-1

T C| T T TN £
F h Lliv)t tIV!

HLIE |- i

is selected during programming of the FM/AM-1200S for a Cellular
Test, the results of the Auto Test will be directed to the
printer output pins of the RS-232 connector and a print-out of
the test results may be made.

ical test printout form for AMPS Cellular
Figure 5-11 shows a typical test printout
Tes

ting (Option 16).

Figure 5-10 shows a typ
Testing (Opticon 15) and
form for ETACS Cellutar

- cvexs TFEROFM/AM 12005 AMPS CFELLYLAR MOBILE AUTO TEST =Frwxxr=dxx
H DATE *
- 0. WUMBER - 2340729457 USER ID# 000 *
. ERIAL NUMBER - 123000nd45540 HEX: B8209DADY 0CT: 20202355331 ~
- - Qo020 SCM - 01010 SalT - 5970 HIZ pcec - 0 [HOME] *
- COWER CLASS TIT1 CONTINIOHS EANDWIDTH = 25 MHZ *
R T i I A S R S T MOBILE IHfTIL‘\TED (:ALL‘k‘k*A‘V!**r**‘k'&*1‘*'}::&’*1‘***7«7‘:\*
CLLLED NUMBER 1o *
CHARNEL = 1023 §25.0000/870.,0000 MHZ *
FREG. ERROR 0,295 KHI =
DEVIATION SH0 KHZ SAT ONLY x
TRANSMITTER POWER Fui.l mW *
N HANGUP DEVIATION GG 46 KHZ ST + SAT d
- B I R R T e i T i i e e i e e l‘: -JB SIN;P TECT R S I i T S e I S S T
- ATTEHUATOR REALING = 11rn 48H -0k - 0.3 uV *
e ke d R TR R R R R T xR ko "(JHEP LE\JEL TE%T R I e R S G S
LEVEL FUOWER READINA PASS/FATL ~
- 0 Tai 0 o mW F *
. 1 sul. 8 mk F >
M < 201.3 mW F *
- 3 358.5 nl F *
- 4 167 .0 mh F =
- 5 56.7 mi F -
h 6 24 .72 MW F *
N / .9 mi p *
W oW ow W W W W ok W T W R W W R UMK KW R K K KWK TR HAND,FF TEST A R T S A SR e S S S S O S S T
CHANNEL = 222 521.66000/876.6600 MHZ *
i FREQ. ERROR +0.292 KHZ *
* DEVIATION 1.956 KHZ SAT ONLY *
= TRANSMITTER POWER 876.8 ml *
TmT e A NF R r KR AR AT RN R K mox koW ow oW CELL INITIATED CALL T W R W KRN R F T R AL KA KT A Xk e w
= CHAHMNEL = 102z B25.000G/870.06000 MHZ bl
- FREQ. ERROR +0.296 KHZ -
- CEVIATION 1.%70 KHZ SAT OHMLY -
; TREANSMITTER POWER AT 08 mly bl
- RING DEVIATIOHN 06,54 KHZ ST + SAT *
* HANGUP DEVYIATION GG. 470 KHZ ST + SAT =
e e e e W X W W W WKW W XN W w oW o oW W v W R W W WX W R T W T XTI T T W O W UW T NET UL XX K w oA W R WR W R W W e w
Figure 5-10  aMPES C2llular Test Frintout Form

586
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wwmwxwwxwxwx [FR OFM/AM 12008 E-TACS CELLULAR MOBILE AUTO TEST ww=wxw~

 WaME ATE

= MOBILE 1.D. NUMBER - 2340729457 HSt kR I0dE uno

« MOBILE SERIAL NUMBER - Q03/05/00/080G81 HEX: IFwloldX 0CT: 03744200200

= HOME IC - 02051  SCHM 00001  SAT - L4970 HZ nec - 0 (HOME 2

- POWER CLASS 2 CONTINUOQUS EQUIPFED FOR 1000 CHANNELS

ok kkk ok kwkkwmmwkkxrxxwrrx MOBTLE INITIATED CALLxY > = === - s vrsxwxm=w -~

* (ALLED NUMBER 123

” CHANNEL = SRC 898 215794503125 MHC

- FREQ. ERROR -0.245 KHZ

- DEVIATION 1,338 KHZ SAT ONLY

* TRANSMITTER POWER 2125.0 mW

x HANGUP DEVIATION 028,12 KHZ ST + SaAT

B T I R T S S A T e S B i i i e s 2 dB SI“AD TE‘;T e R W W T WK W W A WM T w R W Y WM oW T x

s ATTENUATOR READING = -116 dBM -0k n.o3 uay

KRk T kR A KA X R W oR R XK K kR KKK K KK PONEP LE\J’EL TEST Fowow X TR OR M ONT OWT T RNK KA XKW KW K e

* LEVEL POWER READING PASS/FATL

* 0 2132.0 m¥Y F

g 1 935%.9 mW F

v < 367.7 mW F

” 3 142.7 mW F

* 4 58.3 mW F

- b 23.6 mW F

= 6 9.0 mW F

. 7 4.0 mW P

B e B T S IR b S S I I i e i HA:‘\J[\_OFF TEST EE A A I ST b S T A S

* CHANNEL = A 89R H37H/040.5375 MHZ

- FREG. ERROR -0.204 KHZ

- DEVIATION 1,266 KHZ SAT CHLy

* TRANSMITTER POWER 2220.0 mu

Fhkxawmh xR RFKTHXXETHRFEXRTTTFT AR CELL INITI[_\TED (ALL G oW kW ke ok w koW ow R m ow ow e e e i

* CHANNEL = 1023 898 .32125/4943 3125 MHZ

~ FREQ. ERRUKR -0.203 KHZ

* DEVIATION 1.360 KHZ SAT OHLY

< TRANSMITTER POWER 2132.0 mv

= RING DEVIATION 08.06 KHZ ST + SAT

- HANGUP DEVIATION 08.06 KHZ 5T 4+ SAT

R I L e S R 2t T i e R IE TIE e S SR e e SR S R i i e e T S T R T e i e e S S
Figure 5-11 ETACS Cellular Test Printout Form
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5-14-18 RS-232 REMOTE CELLULAR COMMANDS
REMOTE
COMMANDS DESCRIPTION RANGE OF VALUES
CNTCHN= Set Contregl Channel 1 - 1023 AMPS, ETACS~*
CNTCHN? Return Control Channe] 1 - 1023 AMPS, ETACS~
HOMRGM= Set HOME/ROAM Select "HOME"™ , "ROAM"
HOMROM? Return HOME/ROAM Select "HOME" , "ROAM"
YOCCHN= Set Voice Channel 1 - 1023 AMPS, ETACS*
VOCCHN? Return Voice Channel 1 - 1823 AMPS, ETACS~*
MIN= Set Mobile I.D. Number }ﬁ decimg] digits or
MIN? Return Mobiie I.D. Number lg decimal digits or
" jin " w
SERIAL= Set Serial Number as Decimal 11 decimal digits
SERNO? Return Serial Number 8 hexadecimal or 11
octal/decimal digits
SERNOD= Set Serial Number/Format as 11 decimal digits
Decimal
SERNOX= Set Serial Number/Format as 8 hexadecimal digits
Hexadecimal =
SERNQOO= Set Serial Number/Format as 11 octal digits
Octal
SATFREQ= Set SAT Frequency Select 5970/6000/6030
SATFREQ? Return SAT Frequency Select 5970/6000/6030
HOMEID= Set Home Area 1.D. # 5 decimal digits
HOMEID? Return Home Area 1.0. # 5 decimal digits
DCC= Set Digital Color (Code 0, 1, 2
DCC? Return Digital Color Code 0, 1, 2
HENAB= Set Handoff Test Enable 0 = Disabled, 1 = Enabled
HENAB? Return Handoff Test Enable 0 = Disabled, 1 = Enabled
HBEG= Set Handoff Test Begin # 1 - 10623 AMPS, ETACS*
HBEG? Return Handoff Test Begin 1 - 1023 AMPS, ETACS*
HEND= Set Handoff End Channel 1 - 1023 AMPS, ETACSH
HEND? Return Handoff End Channel 1 1023 AMPS, ETACS~™
HINC= Set Handoff Test Increment 0 - 999
HINC? Return Handoff Test Increment 0 999
HRATE= Set Handoff Delay Rate 0 - 9 Seconds
HRATE? Return Handoff Delay Rate 0 - 8 Seconds
Table 5-13 R5-232 Remote Celiular Testing Commands
5-100
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REMOTE
COMMANDS DESCRIPTION RANGE OF VALUES
CFMT= Specify Cellular Format "AMPST  "E-TACST
CFMT? Return Cellular Format "TAMPST , TE-TACST
0Pib= Specify Operator @.0. Number 3 decimal digits
Grp1D7? Return Operator [.D. Number 3 decimal digits
PENAB= Set Printer Enable 1 = Enabled 0 = Disabled
PENAB? Return Printer Enable Status 1 = Enabled 0 = Disabled
PRAUD Set Printer Baud Rate 0 110 4 = 72400
1 = 300 5 = 4800
2 = 500 6 = GEOG
3 = 1200
PBAUD? Return Printer Baud Rate 0 110 4 2400
1 = 300 5 = 4800
2 = 600 6 = 9600
3 = 1200
PDATA= Set Printer lata Bits 7 or 8
FDATA? Return Printer Data Bits 7 or 8
PSTOP= 5et Printer Stop Bits 1 or 2
PSTOP? Return Printer Stop Bits 1 ¢or £
PPARITY= Set Printer Parity 0 = None 1 = 0dd
2 = Even
PPARITY? Return Printer Parity 0 = None 1 = 0dd
Z = Even
CALLC Execute Cell-Initiated Call
Processing Test
CALLM Execute Mobile-Initiated
Call Processing Test
CALLA Execute Call Processing Test
in Auto-Test Mode
CPRES? Return Resuit of Call P = Pass F = Fail
Processing Test
CABORT Abort Cellular Radio Test
SATDEV? Return SAT Tone Deviation 0 - 9999
Reading
XPWR? Return Mobile Transmitter 0 - 95999
Signal Level
XERR? Return Mobile Transmitter 0 - 9999
Frequency Error
STREV? Return Signal Tone Deviation 0.0 to 999¢
ETACS> = E-TACS 0 - 2647 (1001 1228 Invalid)
Table 5-13 RS-232 Remote Cellular Testing Commands (Cont.)

5-101/5-102 Blank
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APPENDICES

APPENDIX A - FM/AM-1200S/A SPECIFICATIONS

A-1 RF SIGNAL GENERATOR
Frequency Range: 250 kHz to 999.9999 MHz in 100 Hz increments.

Frequency Accuracy: +5 Hz + Master Oscillator (S/Ns thru 4490
for FM/AM-1200S, S/Ns thru 1448 for FM/AM-12004).
See Master Oscillator for FM/AM-1200S S/N 4491 and
after (S/N 1449 and after for FM/AM-1200A).

Residual FM: <]00 Hz RMS (300 Hz to 3 kHz Bandwidth)

Harmonics: 2nd Harmonic <-30 dBc
3rd Harmonic =-45 dBc

Nen-Harmonics &

Spurious (at offset from +10 kHz to =1.5 MHz:

selected frequency): +1.5 MHz to band end:
(If image <-35 dB)

RF Qutput Power: -127 dBm to -20 dBm (10 dB steps with 11
dB range vernier) into 50 ohms.

<-30 dBc in band
<-55 dBc

RF Qutput Accuracy: +2.5 dB (=3 dB at frequencies >800 MHz and
levels between -120 dBm and -127 dBm for FM/AM-
1200S thru S/N 7698 and FM/AM-1200A thru S/N 1676}.

Variable Generate: When in the "locked" position, the generator
is phased locked to the master oscillator.
When switched from the "locked" position, the
generator may be varied =10 kHz.

Internal Modulation:

Deviation Range: 0 to 50 kHz (with 1 kHz tone).
% AM Range: 0 to 90% (with 1 kHz tone).
Externa Modulation:
Frequency Response: FM: 2 Hz to 30 Hz (DC when in variable generate)
AM: 10 Hz to 10 kHz (30% maximum modulation above
5 kHz).
Modulation Sensitivity: FM: .1 VRMS/kHz (-0 to +30%)
AM: .01 VRMS/% (-0 to +30%)
Distortion (at 1 kHz sine): FM: <1% to 20 kHz deviation

AM: <10% to 60% modulation

Input Impedance: 10K Ohms nominal

A-1
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A-2 DUPLEX GENERATOR
Frequency Range:

Frequency Resolution:
Frequency Accuracy:
Qutput Level:

DUPLEX Port:

DUPLEX HIGH:
DUPLEX LOW:

Input Protection:

T/R Port:

A-3 RECEIVE/MONITOR

Frequency Range:
Sensitivity:

Selectivity (at 3 dB}:

Adjacent Channel Rejection:

Demodulation Qutput:
Impedence:

Output Level:

Receiver Antenna
Input Protection:

05

+49.99 MHz from receive frequency in 10 kHz steps.
2.5 kHz

(See Master Oscillator)

(FM/AM-1200A)
60 dBm +10 dB fixed level into 50 ohm.

(FM/AM-1200S)
-15 dBm into 50 ohms +10 dB

-840 dBm into 50 ohms (-25 dB +5 dB below
DUPLEX HIGH at the same frequency)

0.25 WATT (maximum without damage)

(FM/AM-1200A) -80 dBm =10 dB fixed level
(FM/AM-1200S) -85 dBm =10 dB fixed level

10 kHz to 999.9999 MHz in 100 Hz increments
2 pV typical (1 MHz to 1000 MHz FM narrow)

RECEIVERAUDIO

MODE BANDWIDTHBANDWIDTH
FM WIDE 200 kHz 80 kHz
FM MID 200 kHz 8 kHz
FM NAR 15 kHz 8 kHz
SSB 6 kHz 8 kHz
AM NAR 6 kHz 8 kHz
AM NORM 15 kHz 8 kHz
RECEIVER GREATER THAN
BANDWIDTH 40 dB DOWN
200 kHz +300 kHz

15 kHz +27 kHz

6 kHz +15 kHz
600 Ohms

(Into an open circuit):
FM: 60 mVRMS/1 kHz (nominal)
AM: 5 mVRMS/% (nominal)

0.25 WATT (maximum without damage)
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A-4 POWER METER
Range:

Accuracy:

Input Power:

A-5 FREQUENCY ERROR METER
RF Accuracy:

RF Ranges:

Audio Counter:
Frequency Range:
Accuracy:
Ranges:
A-6 MODULATION METER
FM Deviation:

Accuracy:

Ranges:
AM % Modulation:

Accuracy:

Ranges:
A-7 SINAD/DISTORTION METER
SINAD:
Accuracy:
Distortion Range:
Accuracy:
Input Level:

Impedence:

0 to 15 and 0 to 150 WATTS peak or average
responding.

1 to 600 MHz +7% of reading of full scale.
600 to 1000 MHz +20% of reading =3% of full
scale.

50 WATTS continuous
>50 to 150 WATTS, one minute "ON", five minutes
"OFF".

+Master Oscillator
+3% of full scale

+10 kHz, +3 kHz, =1 kHz, =300 Hz,
+100 Hz, =30 Hz full scale

10 Hz to 12 kHz
+0.01% =3% of full scate
+300 Hz, =30 Hz, «3 Hz full scale

+5% of reading,
+3% of full scale for a 1 kHz tane.

2 kHz, 6 kHz, 20 kHz, 60 kHz full scale.

+5% of reading
+3% of full scale for a 1 kHz tcne

60%, 200% full scale

3 to 20 dB at 1 kHz

=1 dB at 12 dB SINAD

0 to 20% at 1 kHz

+1% at 10% distortion

0.25 VRMS to 2 VRMS (10 VRMS maximum)
10K Ohm Nominal

A-3
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A-8 FUNCTION GENERATOR

Functions:

Tone Accuracy:
Fixed:
Variable:

Tone Distortion:
Fixed:
Variable (SINE):

Tone Qutput Level:

Frequency Range:(Variable):

DTMF ENCODE:

Deviation:

Mark Time:

Space Time:
DTMF Decode (Optional):
A-9 OSCILLOSCOPE
Display Size:
Vertical Bandwidth:

External Vertical
Input Ranges:

Horzontal Sweep Rate:

A-4
05

SINE, SQUARE, RAMP, TRIANGLE, DTMF, TONE SEQ
and DCS

(Same as Master Oscillator)
+=0.01%

(At 2.5 VRMS output)

<0.5%

<2% (10 Hz to 100 Hz)
<0.7% typical (100 Hz to 30 Hz)

Variable to 2.5 VRMS minimum, either tone
into 150 Ohm load

10 Hz to 30 kHz in 0.1 Hz increments

3.5 kHz Fixed (=500 Hz)
50 mSec Minimum
50 mSec Minimum

See Digital Voltmeter

2 inches X 2.5 inches
DC to 1 MHz (at 3 dB Bandwidth)

10 mV, 100 mV, 1 V, 10 V per division

FM/AM-1200A — 10 mSec, 1 mSec, 100 pSec,
10 pSec, 1 psec per division

FM/AM-1200S - 10 mSec, 1 mSec, 100 uSec,
10 uSec per division
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A-10 DIGITAL VOLTMETER/DTMF DECODE (OPTIONAL)

AC Volts:
Frequency Range: 45 Hz to 10 kHz
Voltage Range: 0 to 100 VRMS
Accuracy: +10% +2 Counts
DC Volts:
Voltage Range: 0 to =100 VDC
Accuracy: +10% +2 Counts

DTMF OECODE:

Deviation: 1 kHz Minimum
Mark Time: 50 mSec Minimum
Space Time: 50 mSec Minimum
Sensitivity: 20 dB FM Quieting

A-11 MASTER OSCILLATOR

Standard TCXO {Thru FM/AM-1200A S/N 1499, thru FM/AM-1200S S/N 5411)
Stability: 0.5 PPM (0.50° C)
Aging: 1 PPM per year

Standard TCXO {FM/AM-1200A S/N 1500 and on, Option 1 thru FM/AM-1200A S/N 1499;
FM/AM-1200S S/N 5412 and on, Option 1 thru
FM/AM-1200S S/N 5411)

Stability: 0.2 PPM (0.50° C)
Aging: 0.5 PPM per year
Optional Oven Oscillator: (Option 2)
Stability: 0.05 PPM (0.50° C)
Aging: 0.25 PPM per year

A-5
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A-12 GENERATE AMPLIFIER (OPTIONAL)
Gain: 30 +2 typical, 250 kHz to 1000 MHz

Test Set Output with
Amplifier Inztalied: Variable to +10 dBm, FM, CW
Variable to +4 dBm., AM

A-13 TRACKING GENERATOR (OPTIONAL)

Frequency Range: 1 MHz to 999.9999% MHz
Output Levels:
TRACK HIGH: -3 dBm (%5 dB)
TRACK MED: -15 dBm (+7 dB)
TRACK LOW: -40 dBm (+5/-10 dB)
Flatness: =1 dB over center 80% of displayed area,
+5 dB over remaining display.
fracking Span: 10 kHz to 10 MHz as set by Spectrum Analyzer
scan width.
Output Impedance: 50 ohm nominal.
Spurious: Harmonic and Non-Harmonic are <5 dBc, typically
10 dB. Image (RF+180 mHz) typically 0 dBc.
Dynamic Range: >70 dB
Tracking Range Adjustment: -200 Hz to 1.0 kHz minimum as compared to analyzer
center,
A-14 GENERAL CHARACTERISTICS
Temperature Range: 0 to 50° C
A-15 POWER REQUIREMENTS
Line: 105 to 130/210 to 260 VAC
50 to 400 Hz at 60 WATTS typical.
Ext. DC: 12 to 30 VDC nominal, 3.5 AMPS at 12 V typical,

1.5 AMPS at 28 V typical.

47
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A-16 SPECTRUM ANALYZER (FM/AM-12005 ONLY)

Log Scale:

Dynamic Range:

Modes:

Within =2 dB linearity from -30 dBm to

-90 dBm indication

70 dB (from display reading of -30 to -100)
SCAN WIDTH

1
500
200
100

50
20
10

5

2

1

MHz/DIV
kHz/DIV
kHz/DIV
kHz/DIV
kHz/DIV
kHz/DIV
kHz/DIV
kHz/D1IV
kHz/DIV
kHz/D1V

30
30
30
30
30
3

3

3
300
300

BANDWIDTH

kHZ
kHZ
kHZ
kHZ
kHZ
kHZ
kHZ
kHZ
Hz

Hz

A-7/A-8 Blank
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APPENDIX B - TABLE OF USER I/O PORTS/CONNECTORS
PIN-OUT TABLES

B-1 TABLE OF I/O PORTS

CONNECTOR NAME CONNECTOR TYPE INPSUITG/NOAULTPUT SIGNAL TYPE
T/R (11) BNC Input/Output RF
AUX PWR (12) Banana Jack Output +12 VDC
DUPLEX Output {14) BNC Qutput RF
EXT MOD/SINAD (15) BNC Input/Output Audio
DEMOD ({16) BNC Output Audio
TONE OUT (17) BNC Qutput Audio
MIC/ACC (19) 5 Pin Microphone Input/Output See Pin-Qut
Connector
SCOPE/DVM (20) BNC Input DC to 1 MHz;
AC of DC
ANT (34) BNC Input RF
RS-232 (43) 25 Pin, Type D Input/Qutput See Pin-Qut
GPIB - Option 13 (43) 24 Pin GPIB
Adapter Input/Output See Pin-Cut
AC Power (44) EAC-301 Input 105-130/
210-260 VAC
DC Power (45) 712A Input 12-30 VDC
External Reference (46) BNC Input/Output 10 MHz RF

Table B-1 Tabte of I/0 Ports

B-1
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B-2 PIN-OUT TABLE FOR MIC/ACC CONNECTOR

Pin No. Signal Name Signal Type Input/Output
1 +12 VDC DC Voltage 1/8 AMP Fused Output
2 Chassis GND
3 Mic Key Switched GND for Generate
4 Mic Audio Audio Input
5 Tone Key Switched GND to Remove Variable Tone
Table B-2 MIC/ACC Connector Pin Assignments
<E> (EE;'<§gé§§;E§§;;;gﬁ//;E?;) <§>
Figure B-1 MIC/ACC Connector Pin Identification
(Front View)
B-2
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B-3 PIN-OUT TABLE FOR RS-232 CONNECTOR

The FM/AM-1200S/A is configured as Data Terminal Equipment (DTE).

Pin No. Input/Output Remarks

2 (RDX) Commands

3 (TDX) Info

4 (RTS) If high, FM/AM-1200S/A can receive
command. If low, FM/AM-1200S/A busy.

5 (CTS) If low, terminal not readyto receive.

7 (Common Ground)

1, 6, and 8 thru
25 not used

If not used, it must be tied high.

Table B-3 RS-232 Connector Pin Assignments (Standard)

[NOTE]

A special cable (to be configured by the user) may be
necessary to interface the RS-232 port to an external

controller and/or printer.

FM/AM-1200S/A PROTOCOL

No Parity

Must Be Half Duplex

Must Be Upper Case

8 Data Bits Per Character

Bit 8 Must Be Zero (Most Significant Bit)
1 Stop Bit (End of Character)

High Level = -12 V

Low Level = +12 V

Pin No. Assignment
7 Commen Ground
13 CTS
14 RDX
16 TDX
18 GND
19 RTS
1 thru 6, 8 thru 12, 15,
17, 20 thru 25 Not Used

Table B-4 RS-232 Connector Pin Assignments with
Cellular Testing (Option 15) Installed

B-3
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B-4 PIN-OUT TABLE FOR GPIB CONNECTOR (OPTION 13)

When the GPIB Option (Option 13) is installed, a 24-pin connector is provided on the

rear panel for connection to an external controller.
The operator should ensure proper interface between the FM/AM-1200S/A and the
controlier.

helow.

external

Pinouts are shown in the Table

Once the proper connection is made, the FM/AM-1200S/A can be initialized with the

proper address by using the GPIB Menu.

Pin No. Signal Pin No. Signal
1 DIO 1 13 DIO 5
Vi DIO 2 14 DIO 6
3 DIO 3 15 DIO 7
4 DIO 4 16 DIC 8
5 EOI 17 REN
6 DAV 18 Ground
7 NRFD 19 Ground
8 NDAC 20 Ground
9 IFC 21 Ground
10 SRQ 22 Ground
11 ATN 23 Ground
12 Ground 24 Ground

Table B~5 Pin-Qut Table for GPIB Connector
@( E_ i
|
L
2 ] [ 3
Figure B-2 GPIB Connector Pin Identification
B-4
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APPENDIX C - MINIMUM PERFORMANCE CHECK

C-1 GENERAL

This section contains a quick, qualitative, step-by-step check for
assessing the performance of the FM/AM-1200S/A. This check should be
used when the operating condition of the set is in gquestion. The check
contained in this section is performed using the FM/AM-1200S/A front
panel controls and does not require the removal of the exterior case.
This check can be performed within 4 to 6 minutes, while the set is
operating on its own internal battery power. Only a two foot length of
500 coaxial cable (with BNC connectors on each end) is required as
accessory equipment to perform this check.

NOTE]

If a determination is made that the FM/AM-
1200S/A is not performing properly as a result
of this performance check, the operator/
technician should perform a thorough laboratory
or bench check before taking any corrective
maintenance action,

C-1-1 PRECHECK CONSIDERATIONS

For maximum benefit of the performance check, it is strongly recom-
mended that personnel:

1. Thoroughly read and understand all steps of the check prior
to actual initiation.

2. Be familiar with the FM/AM-1200S/A front and rear panel
controls, indicators and connectors, as described in Section
3 of this manual. The performance check assumes the
operator/technician is familiar with the set.

02
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C~-2 MINIMUM PERFORMANCE CHECK

SPECIAL ACCESSORY

EQUIPMENT REQ'D: One 2-foot length of 508 coaxial cable w/BNC

connectors on each end.

TEST SET-UP DIAGRAM:

f | |

‘ ﬁ FM:aM 12004 [370 %1 ]
¥ 1 #OCL Hi = = =

[T [P
o -

vy o u
0

i_( - __J ‘

@Q@ II

Figure C-1 Performance Test Set-Up Diagram

CONTROL INITIAL SETTING

3 MODULATION Select Control "AM" -~ “NORMAL"
4 Modulation METER Control "BATT TEST"
5 VAR Tone Selector Switch "OFF "

6 VAR Tone Level Control full ccw

7 1 kHz Tone Selector Switch "OFF"

8 1 kHz Tone Level Control full ccw

10 RF Level Attenuator Vernier Control full ccw

21 AC/GNDB/DC Switch "GND"
22 PWR/OFF/ BATT Switch "OFF"
23 VERTICAL Attenuator Selector Control "OFF™"
32 GEN/LOCK Control "LOCK"
35 FREGQ ERROR Meter Range Selector

Control "10K"

39 MODE Selector Control "REC"

Table C-1 Initial Control Settings

STEP PROCEDURE

1. Set FM/AM-1200S/A controls to initial settings described in Table

C-1.

2. Connect 2-foot length of 500 coaxial cable between ANT Connecteor
(34) and External Reference Connector {46) as shown in Figure C-1.

3. Place PWR/OFF/BATT Switch (22) to either “PWR"™ or "BATT" position

and observe the following indications:

€-2
02



L i

. B &

STEP PROCEDURE
3. (Cont'd)

a. "IFR's FM/AM-1200S/A" dilluminated on VFD (37) for approxi-
mately two seconds, followed by "VERSION X.X.X. XX.XX",
before the RF function appears.

CHECKSUM ERROR followed by MEMORY RESET dis-
played on VFD (37), 1in place of the sequence
described above, indicates the pre-programmed
data may have been lost.

INOTE]

If the PWR/OFF/BATT Switch (22) was placed to
the "BATT" position, place Modulation METER
Control (4) to the "BATT TEST" positien and
verify MODULATION Meter (1) indicates within
the BATT range.

[f using internal battery power and external AC
or DC power 1is available, place PWR/OFF/BATT
Switch {22) to "“PWR" position before continuing.

b. Steady illuminaticn of generator LOCK Lamp (33).

INOTE]

If LOCK Lamp (33) is flashing, check position
of GEN/LOCK Control (32} to be as indicated in
Table C-1.

If LOCK Lamp (33) is steady, rotate GEN/LOCK
Contrel (32) out of "LOCK" position and verify
LOCK Lamp (33) flashes.

4, Using Keyboard (18), select 10 MHz (RF function}).

5. Place VERTICAL Attenuator Selector Control (24) to any position
except "OFF".
6. (FM/AM-1200S only) Place HORIZONTAL Sweep Selector Control (26)

to desired position in Spectrum Analyzer range to observe 10 MHz,

7. Place Modulation METER Contrel (4) to "SIG" position and observe
signal strength (relative deflection of meter).

02
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10.

c-4
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PROCEDURE

Verify FREQ ERROR Meter (36) is centered.

Place FREQ ERROR Meter Range Selector Control (35) to the RF "1K"

position.

Using Keyboard (18), slew Tast character of RF function up and
down 5 units and verify deflection on FREQ ERROR Meter (36).

RECEIVING WWY TIME STANDARD TO CALIBRATE FM/AM-1200S/A
MASTER OSCILLATOR (Off-The-Air)

Connect BNC Tee Connector to ANT Connector (34).
Connect antenna to one side of Tee Connector.

Connect 2 foot length 50& coax cable between the External
Reference Connector (45) to other end of BNC Tee Connector.

Loosely connect ccax cable to BNC Tee Connector,
so as noct to swamp out the received WWV signal.

Adjust REF CAL Adjustment (13) on FM/AM-1200S/A front panel to
obtain a suitable beat note (zero beat) from the FM/AM-1200S/A
speaker.



A

AC or ac
Adj

AGC

AM

Amp

ANALY DISP.

Assy
BATT
BCD

BFO

°C

CAL

cCw

CRT

cw

CHW

DAC

dB

dBc

dBm

DC or dc
DCR
DEFLEC AMP
DEMOD
DEV

DMM

DVM

ECL

EXT ACC
EXT MOD
EXT DC
°F

FET
FILT

FM

FREQ
GEN

GHz

GND

HI LVL
HORIZ
Hz

IC

IF

IMTS
INT MOD
IPC
Kg/cm?
kHz

APPENDIX D - LIST OF ABBREVIATIONS

Ampere

Alternating Current
Adjustment

Automatic Gain Control
Amplitude Modulation

Ampere

Analyzer Dispersion

Assembly

Battery

Binary Coded Decimal

Beat Frequency Oscillator
Degrees Celsius

Calibration

Counterclockwise

Cathode Ray Tube

Clockwise

Carrier Wave

Digital to Analog Converter
decibels

decibels above (or below) carrier level
decibels above (or below) 1 milliwatt
Direct Current

Duty Cycle Regulator
Deflection Amplifier
Demodulation, demodulate or demodulated
Deviation

Digital Multimeter

Digital Voltmeter

Emitter Coupled Logic
External Accessory

External Modulation

External Direct Current
Degrees Fahrenheit

Field Effect Transistor
Filter

Frequency Modulation
Frequency

Generate

Gigahertz

Ground

High Level

Horizontal

Hertz

Integrated Circuit
Intermediate Frequency
Improved Mobile Telephone Service
Internal Modulation
ITTustrated Parts Catalog
Kilogram per cubic-centimeter
kilohertz

D-1
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L/H - Left-hand

LOG LIN - Logarithmic Linearity

L0 - Local Oscillator

mA - Milliamperes

MAX DISP - Maximum Dispersion

Mech - Mechanical

MH z - Megahertz

MON - Monitor

us - microsecond

uv - microvolt

ms or mSec - millisecond

my - millivolt

mi - milliwatt

MULT - Multiplier

N/A - Not Applicable

NORM - Normal

0SC - Oscillator

para - paragraph

PC Bd - Printed Circuit Board

PLL - Phase Lock Loop

Preamp - Preamplifier

psi - pounds per square inch

PWR - Power

PWR MON - Power Monitor

RCVR - Receiver

REF - Reference

RF - Radio Frequency

R/H - Right-hand

RMS - Root Mean Square

ROM - Read Only Memory

sec - Seconds

Scope Dev - Oscilloscope Deviation

SIG - Signal

SSB - Single Sideband

SW - Switch

TCXO0 - Temperature Compensated Crystal Oscillator
TRANS - Transmitter or Transceiver
TTL - Transistor Transistor Logic
v - Volts

Vp - Volts Peak

Vp-p - Volts Peak-to-Peak

VAC - Volts Alternating Current
VCO - Voltage Controlled Oscillator
VDC - Yolts Direct Current

VHF - Very High Frequency

VoL - Volume

VSWR - Voltage Standing Wave Ratio
W - Watts

XMTR - Transmitter

XTAL - Crystal

D-2
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APPENDIX E - REPACKING FOR SHIPMENT

SHIPPING INFORMATION

IFR test sets returned to factory for calibration, service or repair
must be repackaged and shipped subject to the following conditions:

Do not return any products to factory without first receiving
authorization from IFR Customer Service Department.

CONTACT: Customer Service Dept.
IFR, Inc.
10200 West York Street
Wichita, Kansas 67215

Telephone: (800)-835-2350
TWX: 910-741-6952

All test sets must be tagged with:

Owner's identification and address.
Nature of service or repair required.
. Model No.

Serial No.

o0 o
. P

Sets must be repackaged in original shipping containers using IFR
packing models. If original shipping containers and materials
are not available, contact IFR Customer Service Dept. for
shipping instructions.

A1l freight costs on non-warranty shipments are assumed by
customer. (See "Warranty Packet" for freight charge policy on
warranty claims.)

REPACKING PROCEDURE (REFERENCE - FIGURE E-1)
1. Make sure bottom packing mold is seated on floor of shipping
container.

2. Carefully wrap test set with polyethylene sheeting to protect
finish.

3. Place test set into shipping container, making sure set is
securely seated in bottom packing mold.

4. Place top packing mold over top of set and press down until
mold rests solidly on bottom packing mold.

5. Close shipping container 1lids and seal with shipping tape or

an industrial stapler. Tie all sides of container with break-
resistant rope, twine or equivalent.

E-1
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BOTTOM PACKING

HOLD-DOWN
STRAP

E-2

MOLD

Figure E-1

TOP PACKING MOLD

TEST INSTRUMENT
WRAPPED WITH
POLYETHYLENE
SHEETING

IFR SHIPPING CONTAINER

Repacking for Shipment
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APPENDIX F - TRUNKING TEST SYSTEMS CHANNEL NUMBER

TRANSMIT/RECEIVE FREQUENCIES

LOW LOW
FREQUENCY BAND FREQUENCY BAND
Channel Mobile Mobile Channel Mobile Mobile
Number Transmit Receive Number Transmit Receive
1 806.0125 851.0125 40 806.9875 851.9875
2 806.0375 851.0375 41 807.0125 852.0125
3 806.0625 851.0625 42 807.0375 852.0375
4 806.0875 851.0875 43 807.0625 852.0625
5 806.1125 851.1125 44 807.0875 852.0875
6 806.1375 851.1375 45 807.1125 852.1125
7 806.1625 851.1625 46 807.1375 852.1375
8 806.1875 851.1875 47 807.1625 852.1625
9 806.2125 851.2125 48 807.1875 852.1875
10 806.2375 851.2375 49 807.2125 852.2125
11 806.2625 851.2625 50 807.2375 852.2375
12 806.2875 851.2875 51 807.2625 852.2625
13 806.3125 851.3125 52 807.2875 852.2875
14 806.3375 851.3375 53 807.3125 852.3125
15 806.3625 851.3625 54 807.3375 852.3375
16 806.3875 851.3875 55 807.3625 852.3625
17 806.4125 851.4125 56 807.3875 852.3875
18 806.4375 851.4375 57 807.4125 852.4125
19 806.4625 851.4625 58 807.4375 852.4375
20 806.4875 851.4875 59 807.4625 852.4625
21 806.5125 851.5125 60 807.4875 852.4875
22 806.5375 851.5375 61 807.5125 852.5125
23 806.5625 851.5625 62 807.5375 852.5375
24 806.5875 851.5875 63 807.5625 852.5625
25 806.6125 851.6125 64 807.5875 852.5875
26 806.6375 851.6375 65 807.6125 852.6125
27 806.6625 851.6625 66 807.6375 852.6375
28 806.6875 851.6875 67 807.6625 852.6625
29 806.7125 851.7125 68 807.6875 852.6875
30 806.7375 851.7375 69 807.7125 852.7125
31 806.7625 851.7625 70 807.7375 852.7375
32 806.7875 851.7875 71 807.7625 852.7625
33 806.8125 851.8125 72 807.7875 852.7875
34 806.8375 851.8375 73 807.8125 852.8125
35 806.8625 851.8625 74 807.8375 852.8375
36 806.8875 851.8875 75 807.8625 852.8625
37 806.9125 851.9125 76 807.8875 852.8875
38 806.9375 851.9375 77 807.9125 852.9125
39 806.8625 851.9625 78 807.9375 852.9375
Table F-1 Trunking Channel Low Frequency Band
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Channel Mobile Mobile Channel Mobile Mebile
Number Transmit Receive Number Transmit Receive
79 807.9625 852.9625 118 808.9375 853.9375
80 807.9875 852.9875 119 808.9625 853.9625
81 808.0125 853.0125 120 808.9875 853.9875
82 808.0375 853.0375 121 809.0125 854.0125
83 808.0625 853.0625 122 809.0375 854.0375
84 808.0875 853.0875 123 809.0625 854.0625
85 808.1125 853.1125 124 809.0875 854.0875
86 808.1375 853.1375 125 809.1125 854.1125
87 808.1625 853.1625 126 809.1375 854.1375
88 808.1875 853.1875 127 809.1625 854.1625
89 808.2125 853.2125 128 809.1875 854.1875
90 808.2375 853.2375 129 809.2125 854.2125
91 808.2625 853.2625 130 809.2375 854.2375
9?2 808.2875 853.2875 131 809.2625 854.2625
93 808.3125 853.3125 132 809.2875 854.2875
94 808.3375 853.3375 133 809.3125 854.3125
95 808.3625 853.3625 134 809.3375 854.3375
96 808.3875 853.3875 135 809.3625 854.3625
97 808.4125 853.4125 136 809.3875 854.3875
98 808.4375 853.4375 137 809.4125 854.4125
99 808.4625 853.4625 138 809.4375 854.4375
100 808.4875 853.4875 139 809.4625 854.4625
101 808.5125 853.5125 140 809.4875 854.4875
102 808.5375 853.5375 141 809.5125 854.5125
103 808.5625 853.5625 142 809.5375 854.5375
104 808.5875 853.5875 143 809.5625 854.5625
105 808.6125 853.6125 144 809.5875 854.5875
106 808.6375 853.6375 145 809.6125 854.6125
107 808.6625 853.6625 146 809.6375 854.6375
108 808.6875 853.6875 147 809.6625 854.6625
109 808.7125 853.7125 148 806.6875 854.6875
110 808.7375 853.7375 149G 806.7125 854.7125
111 808.7625 853.7625 150 809.7375 854.7375
112 808.7875 853.7875 151 809.7625 854.7625
113 808.8125 853.8125 152 809.7875 854.7875
114 808.8375 853.8375 153 809.8125 854.8125
115 808.8625 853.8625 154 809,8375 854.8375
116 808.8875 853.8875 155 809.8625 854.8625
117 808.9125 853.9125 156 809.8875 854.8875
Table F-1 Trunking Channel Low Frequency Band (Continued)
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Channel Mobite Mobile Channe]l Mobile Mobile
Number Transmit Receive Number Transmit Receive
157 809.9125 854.9125 196 810.8875 855.8875
158 809.9375 854.9375 197 810.9125 855.9125
156 809.9625 854.9625 198 810.9375 855.9375
160 8059.9875 854.9875 199 810.6625 855.9625
161 810.0125 855.0125 200 810.9875 855.9875
162 810.0375 855.0375 201 811.0125 856.0125
163 810.0625 855.0625 202 811.0375 856.0375
164 810.0875 855.0875 203 811.0625 856.0625
165 810.1125 855.1125 204 811.0875 856.0875
166 8§10.1375 855.1375 205 811.1125 856.1125
167 810.1625 855.1625 206 811.1375 856.1375
168 810.1875 855.1875 207 811.1625 856.1625
169 810.2125 855.2125 208 811.1875 856.1875
170 810.2375 855.2375 206 811.2125 856.2125
171 810.2625 855.2625 210 811.2375 856.2375
172 810.2875 855.2875 211 811.2625 856.2625
173 810.3125 855.3125 212 811.2875 856.2875
174 810.3375 855.3375 213 811.3125 856.3125
175 810.3625 855.3625 214 811.33756 856.3375
176 810.3875 855.3875 2156 811.3625 856.3625
177 810.4125 855.4125 216 811.3875 856.3875
178 810.4375 855.4375 217 811.4125 856.4125
179 810.4625 855.4625 218 811.4375 856.4375
180 810.4875 855.4875 219 811.4625 856.4625
181 210.5125 855.5125 220 811.4875 856.4875
1827 810.5375 855.,.5375 221 811.5125 856.5125
183 810.5625 855.5625 222 811.5375 856.5375
184 810.5875 855.5875 223 811.5625 856.5625
185 810.6125 855.6125 224 811.5875 856.5875
186 810.6375 855.6375 225 811.6125 856.6125
187 810.6625 855.6625 226 811.6375 856.6375
188 810.6875 855.6875 227 811.6625 856.6625
189 810.7125 855.7125 228 811.6875 856.6875
190 810.7375 855.7375 229 811.7125 856.7125
191 810.7625 855.7625 230 811.7375 856.7375
192 810.7875 855.7875 231 811.7625 856.7625
193 810.8125 855.8125 232 811.7875 856.7875
194 810.8375 855.8375 233 811.8125 856.8125
195 810.8625 855.8625 234 811.8375 856.8375
Table F-1 Trunking Channel Low Frequency Band (Continued)
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Channel Mobile Mobile Channel Mobile Mobile
Number Transmit Receive Number Transmit Receive
235 811.8625 856.8625 274 812.8375 857.8375
236 811.8875 856.8875 275 812.8625 857.8625
237 811.9125 856.9125 276 812.8875 857.8875
238 811.9375 856.9375 277 812.9125 857.9125
239 811.9625 856.9625 278 812.9375 857.9375
240 811.9875 856.9875 279 812.9625 857.9625
241 812.0125 857.0125 280 812.9875 857.9875
242 812.0375 857.0375 281 813.0125 858.0125
243 812.0625 857.0625 282 813.0375 858.0375
244 812.0875 857.0875 283 813.0625 858.0625
245 812.1125 857.1125 284 813.0875 858.0875
246 812.1375 857.1375 285 813.1125 858.1125
247 812.1625 857.1625 286 813.1375 858.1375
248 812.1875 857.1875 287 813.1625 858.1625
249 812.2125 857.2125 288 813.1875 858.1875
250 812.2375 857.2375 289 813.2125 858.2125
251 812.2625 857.2625 290 813.2375 858.2375
252 812.2875 857.2875 291 813.2625 858.2625
253 812.3125 857.3125 292 813.2875 868.2875
254 812.3375 857.3375 293 813.3125 858.3125
255 812.3625 857.3625 294 813.3375 858.3375
256 812.3875 857.3875 295 813.3625 858.3625
257 812.4125 857.4125 296 813.3875 858.3875
258 812.4375 857.4375 297 813.4125 858.4125
259 812.4625 857.4625 298 813.4375 858.4375
260 812.4875 857.4875 299 813.4625 858.4625
261 812.5125 857.5125 300 813.4875 858.4875
262 812.5375 857.5375 301 813.5125 858.5125
263 812.5625 857.5625 302 813.5375 858.5375
264 812.5875 857.5875 303 813.5625 858.5625
265 812.6125 857.6125 304 813.5875 858.5875
266 812.6375 857.6375 305 813.6125 858.6125
267 812.6625 857.6625 306 813.6375 858.6375
268 812.6875 857.6875 307 813.6625 858.6625
269 812.7125 857.7125 308 813.6875 858.6875
270 812.7375 857.7375 309 813.7125 858.7125
271 812.7625 857.7625 310 813.7375 858.7375
272 812.7875 857.7875 311 813.7625 858.7625
273 812.8125 857.8125 312 813.7875 8§58.7875
Table F-1 Trunking Channel Low Frequency Band (Continued)
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Number Transmit Receive Number Transmit Receive
313 813.8125 858.8125 352 814.7875 859,7875
314 813.8375 858.8375 353 814.8125 859.8125
315 813.8625 858.8625 354 814.8375 859 .,8375
316 813.8875 858.8875 355 814.8625 859.8625
317 813.9125 858.9125 356 814.8875 859.8875
318 813.9375 858.9375 357 814.9125 859.9125
319 813.9625 858.9625 358 814.9375 859,9375
320 813.9875 858.9875 359 814.9625 859.9625
321 814.0125 859.0125 360 814.9875 859.9875
322 814.0375 859.0375 361 815.0125 860.0125
323 814.0625 859.0625 362 815.0375 860.0375
324 814.0875 859.0875 363 815.0625 860.0625
325 814.1125 859.1125 364 815.0875 860.0875
326 814.1375 859.1375 365 815.1125 860.1125
327 814.1625 859.1625 366 815.1375 860.1375
328 814.1875 856.1875 367 815.1625 860.1625
329 814.2125 855.2125 368 815.1875 860.1875
330 814.2375 856.2375 369 815.2125 860.2125
331 814.2625 856.2625 370 815.2375 860.2375
332 814.2875 856.2875 371 815.2625 860.2625
333 814.3125 859.3125 372 815.2875 860.2875
334 814.3375 859.3375 373 815.3125 860.3125
335 814.3625 859.3625 374 815.3375 860.3375
336 814.3875 856.3875 375 815.3625 860.3625
337 814.4125 859.4125 376 815.3875 860.3875
338 814.4375 856.4375 377 815.4125 860.4125
339 814.4625 859.4625 378 815.4375 860.4375
340 814.4875 859.4875 379 815.4625 860.4625
341 814.5125 859.5125 380 815.4875 860.4875
342 814.5375 859.5375 381 815.5125 860.5125
343 814.5625 859.5625 382 815.5375 860.5375
344 814.5875 859.5875 383 815.5625 860.5625
345 814.6125 859.6125 384 815.5875 860.5875
346 814.6375 85G6.6375 385 815.6125 860.6125
347 814.6625 859.6625 386 815.6375 860.6375
348 814.6875 859.6875 387 815.6625 860.6625
349 814.7125 850.7125 388 815.6875 860.6875
350 814.7375 859.7375 389 815.7125 860.7125
351 814.7625 859.7625 390 815.7375 860.7375
Table F-1 Trunking Channel Low Frequency Band (Continued)
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Number Transmit Receive Number Transmit Receive
391 815.7625 860.7625 430 816.7375 861.7375
392 815.7875 860.7875 431 816.7625 861.7625
393 815.8125 860.8125 432 816.7875 861.7875
394 815.8375 860.8375 433 816.8125 861.8125
395 815.8625 860.8625 434 816.8375 861.8375
396 815.8875 860.8875 435 816.8625 861.8625
397 815.9125 860.9125 436 816.8875 861.8875
398 815.9375 860.9375 437 816.9125 861.9125
399 815.9625 860.9625 438 816.9375 861.9375
400 815.9875 860.9875 439 816.9625 861.9625
401 816.0125 861.0125 440 816.9875 861.9875
402 816.0375 861.0375 441 817.0125 862.0125
403 816.0625 861.0625 442 817.0375 862.0375
404 816.0875 861.0875 443 817.0625 862.0625
405 816.1125 861.1125 444 817.0875 862.0875
406 816.1375 861.1375 445 817.1125 862.1125
407 816.1625 861.1625 446 817.1375 862.1375
408 816.1875 861.1875 447 817.1625 862.1625
409 816.2125 861.2125 448 817.1875%5 862.1875
410 816.2375 861.2375 449 817.2125 862.2125
411 816.2625 861.2625 450 817.2375 862.2375
412 816.2875 861.2875 451 817.2625 862.2625
413 816.3125 861.3125 452 817.2875 862.2875
414 816.3375 861.3375 453 817.3125 862.3125
415 816.3625 861.3625 454 817.3375 862.3375
416 816.3875 861.3875 455 817.3625 862.3625
417 816.4125 861.4125 456 817.3875 862.3875
418 816.4375 861.4375 457 817.4125 862.4125
419 816.4625 861.4625 458 817.4375 862.4375
420 816.4875 861.4875 459 817.4625 862.4625
421 816.5125 861.5125 460 817.4875 862.4875
422 816.5375 861.5375 461 817.5125 862.5125
423 816.5625 861.5625 462 817.5375 862.5375
424 816.5875 861.5875 463 817.5625 862.5625
425 816.6125 861.6125 464 817.5875 862.5875
426 816.6375 861.6375 465 817.6125 862.6125
427 816.6625 861.6625 466 817.6375 862.6375
428 816.6875 861.6875 467 817.6625 862.6625
429 816.7125 861.7125 468 817.6875 862.6875
Table F-1 Trunking Channel Low Frequency Band (Continued)
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469 817.7125 862.7125 508 818.6875 863.6875
470 817.7375 862.7375 509 818.7125 863.7125
471 817.7625 862.7625 510 818.7375 863.7375
4772 817.7875 862.7875 511 818.7625 863.7625
473 817.8125 862.8125 512 818.7875 863.7875
474 817.8375 862.8375 513 818.81256 863.8125
475 817.8625 862.8625 514 818.8375 863.8375
476 817.8875 862.8875 515 818.8625 863.8625
477 817.9125 862.9125 516 818.8875 863.8875
478 817.9375 862.9375 517 818.9125 863.9125%
479 817.9625 862.9625 518 818.9375 863.9375
480 817.9875 862.9875 519 818.9625 863.9625
481 818.0125 863.0125 520 818.9875 863.9875
482 818.0375 863.0375 521 819.0125 864.0125
483 818.0625 863.0625 522 819.0375 864.0375
484 818.0875 863.0875 523 819.0625 864.0625
485 818.1125 863.1125 524 819.0875 864.0875
486 818.1375 863.1375 525 819.1125 864.1125
487 818.1625 863.1625 526 819.1375 864.1375
488 818.1875 863.1875 527 819.1625 864.1625
489 818.2125 863.2125 528 819.1875 864.1875
490 818.2375 863.2375 529 819.2125 864.2125
491 818.2625 863.2625 530 819.2375 864.2375
462 818.2875 863.2875 531 819.2625 864.2625
493 818.3125 863.3125 532 819.2875 864 .2875
494 818.3375 863.3375 533 819.3125 864.3125
495 818.3625 863.3625 534 819.3375 864.3375
496 818.3875 863.3875 535 819.3625 864.3625
497 818.4125 863.4125 536 819.3875 864.3875
498 818.4375 863.4375 537 819.4125 864.4125
499 818.4625 863.4625 538 819.4375 864.4375
500 818.4875 863.4875 539 819.4625 864.4625
501 818.5125 863.5125 540 819.4875 864.4875
502 818.5375 863.5375 541 819.5125 864.5125
503 818.5625 863.5625 542 819.5375 864.5375
504 818.5875 863.5875 543 819.5625 864.5625
505 818.6125 863.6125 544 819.5875 864.5875
506 818.6375 863.6375 545 819.6125 864.6125
507 818.6625 863.6625 546 819.6375 864.6375
Table F-1 Trunking Channel Low Frequency Band (Continued)
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547 819.6625 864.6625 574 820.3375 865.3375
548 819.6875 864.6875 575 820.3625 865.3625
549 819.7125 864.7125 576 §20.3875 865.3875
550 819.7375 864.7375 577 820.4125 865.4125
551 819.7625 864.7625 578 820.4375 865.4375
552 819.7875 864.7875 579 820.4625 865.4625
553 819.8125 864.8125 580 820.4875 865.4875
554 819.8375 864.8375 581 820.5125 865.5125
555 819.8625 864.8625 582 820.5375 865.5375
556 819.8875 864.8875 583 820.5625 865.5625
557 819.9125 864.9125 584 820.5875 865.5875
558 819.9375 864.9375 585 820.6125 865.6125
559 819.9625 864.9625 586 820.6375 865.6375
560 819.9875 864.9875 587 820.6625 865.6625
561 820.0125 865.0125 588 820.6875 865.6875
562 820.0375 865.0375 589 820.7125 865.7125
563 820.0625 865.0625 590 820.7375 865.7375
564 820.0875 865.0875 591 820.7625 865.7625
565 820.1125 865.1125 592 820.7875 865.7875
566 820.1375 865.1375 593 820.8125 865.8125
567 820.1625 865.1625 594 820.8375 865.8375
568 820.1875 865.1875 595 820.8625 865.8625
569 820.2125 865.2125 596 820.8875 865.8875
570 820.2375 865.2375 597 820.9125 865.9125
571 820.2625 865.2625 598 820.9375 865.9375
572 820.2875 865.2875 599 820.9625 865.9625
573 820.3125 865.3125 600 820.9875 865.9875
Table F-1 Trunking Channel Low Frequency Band (Continued)
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Number Transmit Receive Number Transmit Receive
1 896.0125 935.0125 40 896.5000 935.5000
2 896.0250 935.02590 41 896.5125 935.5125
3 896.0375 935.0375 42 896.5250 935.5250
4 896.0500 G35.0500 43 896.5375 935.5375
5 896.0625 935.0625 44 896.5500 935.5500
6 896.0750 935.0750 45 896.5625 935.5625
7 896.0875 §35.0875 46 896.5750 935.5750
8 896.1000 935.1000 47 896.5875 935.5875
9 896.1125 §35.1125 48 896.6000 935,6000
10 896.1250 §35.1250 49 896.€125 935.6125
11 896.1375 935.1375 50 896.6250 935.6250
12 896.1500 §35.1500 51 896.6375 935.6375
13 896.1625 935.1625 52 896.6500 935.6500
14 896.1750 935.1750 53 896.6625 935.6625
15 896.1875 §35.1875 54 896.6750 935.6750
16 896.2000 935.2000 55 896.6875 935.6875
17 896.2125 935.2125 56 896.7000 935.7000
18 896.2250 935.2250 57 896.7125 935.7125
19 896.2375 935.2375 58 896.7250 935.7250
20 896.2500 §35.2500 59 896.7375 935.7375
21 896.2625 935.2625 60 896.7500 935.7500
22 896.2750 §35.2750 61 896.7625 935.7625
23 896.2875 935.2875 62 896.7750 935.7750
24 896.3000 935.3000 63 896.7875 935.7875
25 896.3125 935.3125 64 896.8000 935.8000
26 896.3250 §35.3250 65 896.8125 935.8125
27 896.3375 935.3375 66 896.8250 935.8250
28 896.3500 §35.3500 67 896.8375 935.8375
29 896.3625 835.3625 68 896.8500 935.8500
30 896.3750 935.3750 69 896.8625 935.8625
31 896.3875 §35.3875 70 896.8750 935.8750
32 896.4000 §35.4000 71 896.8875 935.8875
33 896.4125 G35.4125 72 896.9000 935.9000
34 896.4250 §35.4250 73 896.9125 935.9125
35 896.4375 835.4375 74 896.9250 935.9250
36 896.4500 935.4500 75 896.9375 935.9375
37 896.4625 §35.4625 76 896.9500 935.9500
38 896.4750 935.4750 77 896.9625 935.,9625
39 896.4875 935.4875 78 896.9750 935.9750
Table F-2 Trunking Channel High Frequency Band
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Number Transmit Receive Number Transmit Receive
79 896.9875 935.9875 118 897.4750 936.4750
80 897.0000 336.0000 119 897.4875 936.4875
81 897.0125 536.0125 120 8G67.5000 936.5000
82 897.0250 936.0250 121 897.5125 936.5125
83 897.0375 936.0375 122 897.5250 936.5250
84 897.0500 936.0500 123 897.5375 936.5375
85 897.0625 336.0625 124 897.5500 936.5500
86 897.0750 936.0750 125 897.5625 336.5625
87 897.0875 936.0875 126 897.575¢0 936.5750
88 897.1000 936.1000 127 897.5875 936.5875
89 897.1125 936.1125 128 897.6000 936.6000
G0 897.1250 936.1250 129 897.6125 936.6125
91 897.1375 §36.1375 130 897.6250 936.6250
92 897.1500 936.1500 131 897.6375 936.6375
93 897.1625 936.1625 132 897.6500 936.6500
94 897.1750 936.1750 133 897.6625 936.6625
95 897.1875 936.1875 134 897.6750 936.6750
96 897.2000 936.2000 135 897.6875 936.6875
g7 897.2125 936.2125 136 897.7000 936.7000
98 897.2250 936.2250 137 897.7125 936.7125
99 897.2375 936.2375 138 897.7250 936.7250
100 897.2500 936.2500 139 897.7375 936.7375
101 8497.2625 936.2625 140 897 .75G0 936.7500
102 897.2750 936.2750 141 897.7625 936.7625
103 897.2875 936.2875 142 897.7750 936.7750
104 897.3000 936.3000 143 897.7875 936.7875
105 897.3125 936.3125 144 897.8000 936.8000
106 897.3250 936.3250 145 897.8125 936.8125
107 897.3375 936.3375 146 897.8250 936.8250
168 897.3500 936.3500 147 897.8375 936.8375
109 867.3625 936.3625 148 897.8500 936.8500
110 8G7.3750 936.3750 149 867.8625 936.8625
111 897.3875 936.3875 150 897.8750 936.8750
112 897.4000 936.4000 151 897.8875 936.8875
113 897.4125 936.4125 152 897.9000 936.9000
114 897.4250 936.4250 153 897.9125 936.9125
115 897.4375 936.4375 154 897.9250 936.9250
116 897.4500 §36.4500 155 897.9375 936.9375
117 897.4625 936.4625 156 897.9500 936.9500
Table F-2 7runking Channel High Frequency Band (Continued)
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HIGH HIGH
FREQUENCY BAND FREQUENCY BAND
Channel Mobile Mobile Channel Mobile Mobile
Number Transmit Receive Number Transmit Receive
157 897.9625 936.9625 196 898.4500 937.4500
158 897.97590 936.9750 197 898.4625 937.4625
159 897.9875 936.9875 198 898.4750 937.4750
160 898.0000 937.0000 199 898.4875 937.4875
161 898.0125 937.0125 200 898.5000 937.5000
162 898.02590 937.0250 201 898.5125 937.5125
163 898.0375 937.0375 202 898.5250 937.5250
164 898.0500 937.0500 203 898.5375 937.5375
165 898.0625 937.0625 204 898.5500 937.5500
166 898.0750 937.0750 205 898.5625 937.5625
167 898.0875 937.0875 206 898.5750 937.5750
168 898.1000 937.1000 207 898.5875 937.5875
169 898.1125 937.1125 208 898.6000 937.6000
170 898.1250 937.1250 209 898.6125 937.6125
171 898.1375 937.1375 210 898.6250 937.6250
172 898.1500 937.1500 211 898.6375 937.6375
173 898.1625 937.1625 212 898.6500 937.6500
174 898.1750 937.1750 213 898.6625 937.6625
175 898.1875 937.1875 214 898.6/750 937.6750
176 898.2000 937.2000 215 898.6875 937.6875
177 898.2125 937.2125 216 898.7000 937.7000
178 898.2250 937.2250 217 898.7125 937.7125
179 898.2375 937.2375 218 898.7250 937.7250
180 898.2500 937.2500 219 898.7375 937.7375
181 898.2625 937.2625 220 898.7500 937.7500
182 898.2750 937.2750 221 898.7625 937.7625
183 898.2875 937.2875 222 898.,7750 937.7750
184 898.3000 937.3000 223 898.7875 937.7875
185 898.3125 937.3125 224 898.8000 937.8000
186 898.3250 937.3250 225 898.8125 937.8125
187 898.3375 937.3375 226 898.8250 937.8250
188 898.3500 937.3500 227 898.8375 937.8375
189 898.3625 937.3625 228 898.8500 937.8500
190 898.3750 937.3750 229 898.8625 937.8625
191 898.3875 937.3875 230 898.8750 937.8750
192 898.4000 937.4000 231 898.8875 937.8875
193 898.4125 937.4125 232 8§98.9000 937.9000
194 898.4250 937.4250 233 898.9125 937.9125
195 898.4375 937.4375 234 898.9250 937.9250
Table F-2 Trunking Channel High Frequency Band (Continued)
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FREQUENCY BAND

HIGH

FREQUENCY BAND

Channel Mobile Mobile Channel Mobile Mobile
Number Transmit Receive Number Transmit Receive
235 898.9375 937.9375 274 899.4250 938.4250
236 898.9500 937.9500 275 899.4375 938.4375
237 898.9625 937.9625 276 899.4500 938.4500
238 898.9750 937.9750 277 899.4625 938.4625
239 898.9875 937.€875 278 899.4750 938.4750
240 899.0000 938.0000 279 899.4875 938.4875
241 899.0125 938.0125 280 899.5000 338.5000
242 899.0250 938.0250 281 899.5125 938.5125
243 899.0375 938.0375 282 899.5250 938.5250
244 899.0500 938.0500 283 899.5375 938.5375
245 899.0625 938.0625 284 899.5500 838.5500
246 899.0750 938.0750 285 899.5625 038.5625
247 899.0875 938.0875 286 899.5750 938.5750
248 899.1000 938.1000 287 899.5875 938.5875
249 899.1125 938.1125 288 899.6000 938.6000
250 899.1250 938.1250 289 899.6125 938.6125
251 899.1375 938.1375 290 899.6250 338.6250
252 899.1500 938.1500 291 899.6375 938.6375
253 899.1625 938.1625 292 899.6500 938.6500
254 899.1750 938.1750 293 899.6625 938.6625
255 899.1875 938.1875 294 899.6750 938.6750
256 899.2000 938.2000 295 899.6875 938.6875
257 896.2125 938.2125 296 899.7000 938.7000
258 89G6.2250 938.2250 297 899.7125 938.7125
259 896.2375 938.2375 298 899.7250 938.7250
260 899.2500 938.2500 299 899.7375 938.7375
261 899.2625 938.2625 300 899.7500 938.7500
262 899.2750 938.2750 301 899.7625 938.7625
263 899.2875 938.2875 302 899.7750 938.7750
2614 899.3000 938.3000 303 899.7875 938.7875
265 899.3125 938.3125 304 899.8000 938.8000
266 899.3250 938.3250 305 899.8125 938.8125
267 899 .3375 838.3375 306 899,8250 938.8250
268 899.,.3500 938.3500 307 899.8375 938.8375
269 899 .3625 838.3625 308 899.8500 938.8500
270 899.3750 838.3750 309 899.8625 938.8625
271 899,3875 938.3875 310 899.8750 938.8750
272 899.4000 938.4000 311 899.8875 638.8875
273 899.4125 938.4125 312 899.9000 G38.9000
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HIGH HIGH

LA

AL

FREQUENCY BAND FREQUENCY BAND
Channel Mobite Mobile Channe Mobile Mobile
Number Transmit Receive Number Transmit Receive
313 899.9125 938.9125 352 900.4000 939.4000
314 899.9250 938.9250 353 900.4125 939.4125
315 899.9375 938.9375 354 900.4250 939.4250
316 899.9500 938.9500 355 900.4375 939.4375
317 899.9625 938.9625 356 500,4500 939.4500
318 899.9750 938.9750 357 900.4625 939.4625
319 899.9875 938.9875 358 900.4750 939.4750
320 900.0000 939.0000 359 900.4875 939.4875
321 900.0125 939.0125 360 900.5000 939.5000
322 900.0250 939.0250 361 900.5125 939.5125
323 900.0375 939.0375 362 900.5250 §36.5250
324 900.0500 939.0500 363 900.5375 939.5375
325 900.0625 939.0625 364 900.5500 939.5500
326 900.0750 939.0750 365 900.5625 §39.5625
327 900.0875 939.0875 366 900.5750 939.5750
328 900.1000 939.1000 367 900.5875 039.5875
329 900.1125 939.1125 368 900.6000 639.6000
330 900.1250 939.1250 369 900.6125 339.6125
331 900.1375 939.1375 370 900.6250 939.6250
332 900.1500 939.1500 371 900.6375 $39.6375
333 900.1625 939.1625 372 900.6500 93G9.6500
334 §00.1750 939.1750 373 900.6625 939.6625
335 900.1875 939,1875 374 900.6750 339.6750
336 900.2000 939.2000 375 900.6875 939.6875
337 900.2125 936.2125 376 900.7000 939.7000
338 900.2250 939,2250 377 900.7125 939.7125
339 900.2375 939.,2375 378 900.7250 939.7250
340 900.2500 939.2500 379 900.7375 939.7375
341 900.2625 939.2625 380 900.7500 939.7500
342 900.2750 939.2750 381 900.7625 939.7625
343 900.2875 939.2875 382 900.7750 939.7750
344 900.3000 939.3000 383 900.7875 939.7875
345 900.3125 939.3125 384 900.8000 939.8000
346 900.3250 939.3250 385 900.8125 939.8125
347 900.3375 939.3375 386 900.8250 939.8250
348 900.3500 939.3500 387 900.8375 939.8375
349 900.3625 939.3625 388 900.8500 939.8500
350 900.3750 939.3750 389 900.8625 939.8625
351 9030.3875 939.,3875 390 900.8750 939.8750

Table F-2 Trunking Channel High Frequency Band (Continued)
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HIGH

HIGH

FREQUENCY BAND FREQUENCY

Channel Mobiie Mobile Channel Mobile Mobile

Number Transmit Receive Number Transmit Receive
391 900.8875 939.8875 396 900.9500 939.9500
392 900.9000 939.9000 397 900.9625 939.9625
393 900.9125 939.9125 398 900.9750 939.9750
394 900.9250 939.9250 399 900.9875 939.9875
395 900.9375 939.9375

Table F~2 Trunking Channel High Frequency Band {(Continued)
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APPENDIX G — CELLULAR TELEPHONE CHANNEL NUMBERS
AND ASSIGNED CENTER FREQUENCIES

LUE .

Channel Mobile Mobile Channel Mobile Mobile
Number Transmit Receive Number Transmit Receive
(MHz) (MHz) (MHz) (MHz)

1 825.030 870.030 41 826.230 871.230
2 825.060 870.060 4?2 826.260 871.260
3 825.090 870.090 43 826.290 871.290
4 825.120 870.120 44 826.320 871.320
5 825.150 870.150 45 826.350 871.350
6 825.180 870.180 46 826.380 871.380
7 825.210 870.210 47 826.41¢ 871.410
8 825.240 870.240 48 826.440 871.4490
9 825.270 870.270 49 826.470 871.470
10 825.300 870.300 50 826.500 871.500
i1 825.330 870.330 51 826.530 871.530
12 825.360 870.360 52 826.560 871.560
13 825.390 870.390 53 826.59¢ 871.5%0
14 825.420 870.420 54 826.620 871.620
15 825.450 870.450 55 826.650 871.650
16 825.480 870.480 56 826.680 871.680
17 825.510 870.510 57 826.710 871.710
18 825.540 870.540 58 826.740 871.740
19 825.570 870.570 59 826.770 871.770
20 825.600 870.600 60 826.800 871.800
21 825.630 870.630 61 826.830 871.830
22 825.660 870.660 62 826.860 871.860
23 825.690 870.690 63 826.890 871.890
24 825.720 870.720 64 826.920 871.920
25 825.750 870.750 65 826.950 871.950
26 825.780 870.780 66 826.980 871.980
27 825.810 870.810 67 827.010 872.010
28 825.840 870.840 68 827.040 872.040
29 825.870 870.870 69 827.070 872.070
30 825.900 870.900 70 827.100 872.100
31 825.930 870.930 71 827.130 872.130
32 825.960 870.960 72 827.160 872.160
33 825.990 870.990 73 827.190 872.1990
34 826.020 871.020 74 827.220 872.220
35 826,050 871.050 75 827.250 872.250
36 826.0840 871.080 76 827.280 872.28¢
37 826.110 871.110 77 827.310 872.310
38 826.140 871.140 78 827.340 872.340
39 826.170 871.170 79 827.370 872.370
49 826.200 871.2G0 80 827.400 872.400

Table G-1 Cellular Channel Numbers and Freguencies
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Channel Mobile Mobile Channel Mobile Mobile
Number Transmit Receive Number Transmit Receive
(MHz )} (MHz) (MHz) (MHz)
81 827.430 872.430 121 828.630 873.630
82 827.460 872.460 122 828.660 873.660
83 827.490 872.490 123 828.690 873.690
84 827.520 872.520 124 828.720 873.720
85 827.550 872.550 125 828.750 873.750
86 827.580 872.580 126 828.780 873.780
87 827.610 872.610 127 828.810 873.810
88 827.640 872.640 128 828.840 873.840
89 827.670 872.670 129 828.870 873.870
90 827.700 872.700 130 828.900 873.900
91 827.730 872.730 131 828.930 873.930
92 827.760 872.760 132 828.960 873.960
93 827.790 872.790 133 828.990 873.990
94 827.820 872.820 134 829.020 874.020
95 827.850 872.850 135 829.050 874.050
96 827.880 872.880 136 829.080 874.080
97 827.910 872.910 137 829.110 874.110
98 827.940 872.940 138 829.140 874.140
39 827.970 872.970 139 829.170 874.170
100 828.000 873.000 140 829.200 874.200
101 828.030 873.030 141 829.230 874.230
102 828.060 873.060 142 829.260 874.260
103 828.090 873.090 143 829.290 874.290
104 828.120 873.120 144 829.320 874.320
105 828.150 873.150 145 829.350 874.350
106 828.180 873.180 146 829.380 874.380
107 828.210 873.210 147 829.410 874.410
108 828.240 873.240 148 829.440 874.440
109 828.270 873.270 149 829.470 874.470
110 828.300 873.300 150 829.500 874.500
i1l 828.330 873.330 151 829.530 874.530
112 828.360 873.360 152 829.560 874.560
113 828.390 873.390 153 829.590 874.590
114 828.420 873.420 154 829.620 874.620
115 828.450 873.450 155 829.650 874.650
116 828.480 873.480 156 829.680 874.680
117 828.510 873.510 157 829.710 874.710
118 828.540 873.540 158 829.740 874.740
119 828.570 873.570 159 829.770 874.770
120 828.600 873.600 160 829.800 874.800
Table G-1 Cellular Channels and Frequencies (Cont)
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Channel Mobile Mobile Channel Mobile Mobile
Number Transmit Receive Number Transmit Receive
(MHZz) (MHzZ) (MHz) (MHz)
161 829.830 874.830 201 831.030 876.030
162 829.860 874.860 202 831.060 876.060
163 829.89¢0 874.890 203 831.090 876.090
164 829.920 874.920 204 831.120 876.120
165 829.950 874.950 205 831.150 876.150
166 829.980 874.980 206 831.180 876.180
167 830.010 875.010 207 831.210 876.210
168 830.040 875.040 208 831.240 876.240
169 830.070 875.070 209 831.270 876.270
170 830.100 875.100 210 831.300 876.300
171 830.130 875.130 211 831.330 876.330
172 830.160 875.160 212 831.360 876.360
173 830.190 875.190 213 831.390 876.390
174 830.220 875.220 214 831.420 876.420
175 830.250 875.250 215 831.450 876.450
176 830.2890 875.280 216 831.480 876.480
177 830.310 875.310 217 831.510 876.510
178 830.340 875.340 218 831.540 876.540
179 830.370 875.370 219 831.570 876.570
180 830.400 875.400 220 831.600 876.600
181 830.430 875.430 221 831.630 876.630
182 830.460 875.460 222 831.660 876.660
183 830.490 875.490 223 831.690 876.690
184 830.520 875.520 224 831.720 876.720
185 830.550 875.550 225 831.750 876.750
186 830.580 875.580 226 831.780 876.780
187 830.610 875.610 227 831.810 876.81¢0
188 830.640 875.640 228 831.840 876.840
189 830.670 875.670 229 831.870 876.870
190 830.700 875.700 230 831.900 876.900
191 830.730 875.730 231 831.930 876.930
192 830.760 875.760 232 831.960 876.960
193 830.790 875.790 233 831.990 876.990
194 830.820 875.820 234 832.020 877.020
195 830.850 875.850 235 832.050 877.050
196 830.880 875.880 236 832.08¢0 877.080
i97 830.910 875.910 237 832.11¢ 877.11¢
198 830.940 875.940 238 832.140 877.140
199 830.970 875.970 239 832.170 877.170
200 831.000 876.000 240 832.200 877.200
Table G-1 Cellular Channels and Frequencies (Cont)
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Channel Mobile Mobile Channel Mobile Mobile
Number Transmit Receive Number Transmit Receijve
(MHZ) (MHZz) (MHzZ) (MHz)
241 832.230 877.230 281 833.43¢ 878.430
242 832.260 877.260 282 833.460 878.460
243 832.290 877.290 283 833.490 878.4990
244 832.320 877.320 284 833.520 878.520
245 832.350 877.350 285 833.559 878.550
246 832.380 877.380 286 833.580 8§78.580
247 832.410 877.410 287 833.610 878.610
248 8372.440 877.440 288 833.640 878.640
249 832.470 877.470 289 833.670 878.670
250 832.500 877.500 290 833.700 878.700
251 832.530 877.530 291 833.730 878.730
252 832.560 877.560 292 833.760 878.760
253 832.590 877.590 293 833.79¢ 878.790
254 8372.620 877.620 294 833.820 878.820
255 832.650 877.650 295 833,850 878.850
256 8372.680 877.680 296 833.880 878.880
257 832.710 877.710 297 833.91¢ 8§78.9140
258 832.740 877.740 298 833.940 878.940
25% 832.770 877.770 299 833.97¢0 878.970
260 832.800 877.800 300 834.000 879.000
261 832.830 877.830 301 834.030 879.030
262 837.860 877.860 302 834.060 879.060
263 832.890 877.890 303 834.090 879.090
264 832.920 877.920 304 834.120 879.120
265 832.950 877.950 305 834.150 879,150
266 832.980 877.980 306 834,180 8§79.180
267 833.010 878.010 307 834.210 879.210
268 833.040 878.040 308 834.240 8§79.240
269 833.070 878.070 309 834.270 8§79.270
270 833.100 878,100 310 834.300 879.300
271 833.130 878.130 311 834.330 879.330
272 833.160 878,160 312 834.360 879.360
273 833.190 878.180 313 834.390 879.390
274 833.220 878.220 314 834.420 879.420
275 833.250 878,250 315 834.450 879.450
276 833.280 878.280 316 834.480 879.480
277 833.310 878.310 317 834.51¢0 879.510
278 833.340 878.340 318 834.540 879.540
279 833.370 878.370 319 834.570 879.570
280 833.400 878.400 320 834.600 879.600
Table G-1 Cellular Channels and Frequencies
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Channel Mobile Mobile Channel Mebile Mobile
Number Transmit Receijve Number Transmit Receive
{(MHz) (MHZz} {MHz) (MHz)
321 834.630 879.630 361 835.830 880.830
322 834.660 879.660 362 835.8480 880.860
323 834.690 879.690 363 835.890 880.8590
324 834.720 879.720 364 835.920 880.920
325 834.750 879.750 365 835.950 880.950
326 834,780 879.780 366 835.9890 880.980
327 834,810 879.810 367 836.010 881.01¢0
328 834.840 879.840 368 836.040 881.040
329 834.8710 876.870 369 836.070 881.070
330 834.900 879.900 370 836.100 881.100
331 834.930 879.930 371 836.130 881.130
332 834,960 879.960 372 836.160 881.160
333 834,990 879.990 373 836.190 881.190
334 835.020 880.020 374 836.220 881.220
335 835.050 880.050 375 836.250 881.250
336 835.080 880.080 376 836.280 881.280
337 835.110 880.110 377 836.310 881.310
338 835.140 880.140 378 836.340C 881.340
339 835.170 880.170 379 836.370 881.370
340 835.200 880.200 380 836.400 881.400
341 835.230 880.230 381 836.430 881.430
342 835.260 880.260 382 836.460 881.460
343 835.290 880.290 383 836.490 881.4990
344 835.320 880.320 384 836.520 §81.520
345 835.350 880.350 385 836.550 881.550
346 835.380 880.380 386 836.580 881.580
347 835.410 880.410 387 836.610 881.610
348 835.440 880.440 388 836.640 881.640
349 835.470 880.47¢ 389 836.670 881.670
350 835.500 880.500 390 836.700 881.700
351 835.530 880.530 391 836.730 881.730
352 835.560 880.560 392 836.760 881.760
353 835,590 880.590 393 836.790 881.790
354 835.620 880.620 394 836.820 881.820
355 835.650 880.650 395 836.850 881.850
356 835.680 880.680 396 836.880 881.880
357 835.710 880,710 397 836.910 881.910
358 835.740 880.740 398 836.94¢ 881.9490
359 835.770 880.770 399 836.970 881.970
360 835.800 880.800 400 837.000 882.000
Table G~1 Cellular Channels and Frequencies



Channel Mobile Mohile Channel Maobile Mcbile

Number Transmit Receive Number Transmit Receive
(MHz) (MHz) (MHz) (MHz)
401 837.030 882.030 441 838.230 883.230
402 837.060 882.060 442 838.260 883.260
403 837.090 882.090 443 838.290 883.290
404 837.120 882.120 444 838.320 883.320
405 837.150 882.150 445 838.350 883.35D
406 837.180 882.180 446 838.380 883.380
407 837.210 882,210 447 838.410 883.410
408 837.2490 882.240 448 838.440 883,440
409 837.270 882.270 449 838.470 883.470
410 837.300 882.300 450 838.500 883.500
411 837.330 882.330 451 838.530 883.530
412 837.360 882.360 452 838.560 883.560
113 837.390 882.390 453 838.5990 883.590
414 837.420 882.420 454 838.620 883.620
415 837.450 882.450 455 838.650 883.650
416 837.48¢0 882,480 456 838.680 883.680
417 837.510 882.510 457 838.710 883.710
418 837.540 882.540 458 838.740 883.740
419 837.570 882.570 459 838.770 883.770
420 837.600 882.600 460 838.800 883.800
421 837.630 882.630 461 838.830 883.830
422 837.660 882.660 462 838.860 883.860
423 837.690 882.690 463 838.890 883.890
424 837.720 882.720 464 838.920 883.920
425 837.750 882.750 465 838.950 883.950
426 837.780 882.780 466 838.980 883.980
427 837.810 882.810 467 839.010 884.010
428 837.840 882.840 468 839.040 884.040
429 837.870 882.870 469 839.070 884.070
430 837.900 882.900 470 839.100 884.100
431 837.930 882.930 471 839.130 884.130
432 837.960 882.960 472 839.160 884.160
433 837.990 882.990 473 839.190 884.190
434 838.020 883.020 474 839.220 884.220
435 838.050 883.050 475 839.250 884.250
436 838.080 883.080 476 839,280 884.289
437 838.110 883.110 477 836.310 884.310
438 838.140 883.140 478 839.340 884.340
439 838.170 883.170 479 839.370 884.370
440 838.200 883.200 480 839.400 884.40G0

Table G-1 Cellular Channels and Frequencies (Cont)
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Channel Mobile Mobile Channel Mobile Mobile
Number Transmit Receive Number Transmit Receive
(MHZz) (MHz) (MHz) (MHz)
481 839.430 884.430 521 840.630 885.630
482 839.460 884.460 522 840.660 885.660
483 839.490 884.490 523 840.690 885.690
484 839.520 884,520 524 840.720 885.720
485 839.550 884.550 525 840.750 885.750
486 839.580 884.580 526 840.780 885.780
487 839.610 884.610 527 840.810 885.810
488 839.640 884.640 528 840.840 885.840
489 839.670 884.670 529 840.870 885.870
490 839.700 884.700 530 840.900 885.900
491 839.730 884.730 531 840.930 885.930
492 839.760 884.760 532 840.960 885.960
493 839.790 884.790 533 840.990 885.990
494 839.820 884.820 534 841.020 886.020
495 839.850 884.850 535 841.050 886.050
496 839.880 884.880 536 841.080 886.080
497 839.910 884.910 537 841.110 886.110
498 839.940 884.940 538 841.140 886.140
499 839.970 884.970 539 841.170 886.170
500 840.000 885.000 540 841.200 886.200
501 840.030 885.030 541 841.230 886.230
502 840.060 885.060 542 841.260 886.260
503 840.090 885.090 543 841.2%0 886.290
504 840.120 885.120 544 841.320 886.320
505 840.150 885.150 545 841.350 886.350
506 840.180 885.180 546 841.380 886.380
507 840.210 885.210 547 841.410 886.410
508 840.240 885.240 548 841.440 886.440
509 840.270 885.270 549 841.470 886.470
510 840.300 885.300 550 841.500 886.500
511 840.330 885.330 551 841.530 886.530
512 840.360 885.360 552 841.560 886.560
513 840.390 885.390 553 841.590 886.590
514 840.420 885.420 554 841.620 886.620
515 840.450 885.450 555 841.650 886.650
516 840.480 885.480 556 841.680 886.680
517 840.510 885.510 557 841.710 886.710
518 840.540 885.540 558 841.740 886.740
519 840.570 885.570 559 841.770 886.770
520 840.600 885.600 560 841.800 886.800
Table G-1 Cellular Channels and Freguencies
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Channel Mobile Mobile Channel Mobile Mobile
Number Transmit Receive Number Transmit Receive
(MHz) (MHz) {MHz) (MHz)
561 841.830 886.830 601 843.030 888.030
562 841.860 886.860 602 843.060 888.060
563 841.890 886.890 603 843.090 888.090
564 841.920 886.920 604 843.120 888.120
565 841.950 886.950 605 843.150 888.150
566 841.980 886.980 606 843.180 888.18¢0
567 842.010 887.010 607 843.210 888.210
568 842.040 887.040 608 843.240 888.240
569 842.070 887.070 609 843.270 888.270
570 842.100 887.100 610 843.300 888.300
571 842.130 887.130 611 843.330 888.330
572 842.160 887.160 612 843.360 888.360
573 842.190 887.190 613 843.390 888.390
574 842.220 887.220 614 843.420 888.420
575 842.250 887.250 615 843.450 888.450
576 842.280 887.280 616 843.480 888.4890
577 842.310 887.310 617 843.510 888.510
578 842.340 887.340 618 843.540 888.540
579 842.370 887.370 619 843.570 888.570
580 842.400 887.400 620 843.600 888.600
581 842.430 887.430 621 843.630 888.630
582 842.460 887.460 622 843.660 888.660
583 842.490 887.490 623 843.690 888.690
584 842.520 887.520 624 843.720 888.720
585 842.550 887.550 625 843.750 888.750
586 842 .580 887.580 626 843.780 888.780
587 842.610 887.610 627 843.810 888.810
588 842.640 887.640 628 843.840 888.840
589 842.670 887.670 629 843.870 888.870
590 842.700 887.700 630 843.900 888.900
591 842.730 887.730 631 843.930 888.930
592 842.760 887.760 632 843.960 888.960
593 842.790 887.790 633 843.990 888.990
5G4 842.820 887.820 634 844.020 889.020
565 842.850 887.850 635 844.050 889.050
596 842.880 887.880 636 844.080 889.080
597 842.910 887.910 637 844.110 889.110
598 842.940 887.940 638 844.140 889.140
599 842.970 887.970 639 844.170 889.170
600 843.000 888.000 640 844.200 889.200
Table G-1 Cellular Channels and Frequencies (Cont)
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Channel Mobile Mobile Channel Mobile Mobile
Number Transmit Receive Number Transmit Receive
(MHz) (MHz ) (MHzZ) (MHz )
641 844.230 889.230 681 845.430 890.430
642 844.260 889.260 682 845.460 850.460
643 844,290 889.290 683 845.490 890.490
644 844.320 889.320 684 845.520 890.520
645 844.350 889.350 685 845.550 890.550
646 844,380 889.380 686 845.580 890.580
647 844.410 889.410 687 845.610 890.610
648 844,440 889.440 688 845.640 890.640
649 844.470 889.470 689 845.670 890.670
650 844.500 889.500 690 845.700 890.700
651 844.530 889.530 691 845.730 890.730
652 844.560 889.560 692 845.760 890.760
653 844 .530 889.590 693 845.790 890.7990
654 844.620 889.620 694 845.820 890.820
655 844,650 889.650 695 845,850 890.850
656 844.680 889.680 696 845,880 890.8890
657 844.710 889.710 697 845.910 890.910
658 844,740 889.740 698 845.940 890.940
659 844.770 889.770 699 845.970 890.970
664 844.800 889.80G0 700 846,000 891.000
661 844.830 889.830 701 846.030 891.030
662 844.860 889.860 702 846.060 891.060
663 844.890 889.890 703 846.090 891.0990
664 844.920 889.920 704 846.120 891.120
665 844.950 889.950 705 846.150 891.150
666 844.980 889.980 706 846.180 B91.180
667 845.010 890.010 707 846.210 891.210
668 845.040 890.040 708 846.240 891.240
669 845.070 830.070 709 846.270 891.270
670 845.100 890.100 710 846.300 891.300
671 845.130 890.130 711 846.330 891.330
672 845.160 890.160 712 846.360 891.360
673 845.190 890.190 713 846.390 891.390
674 845.220 890.220 714 846.420 891.420
675 845,250 890.250 715 846.450 891.450
676 845,280 890.280 716 846.480 891.480
677 845.310 890.310 717 846.510 891.510
678 845.340 890.340 718 846.540 891.540
679 845.370 890.370 719 846.570 891.570
680 845.400 890.400 720 846.600 891.600
Tahle G-1 Cellutar Channels and Freguencies
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Channel Mobile Mobile Channel Mobile Mobile
Number Transmit Receive Number Transmit Receive
(MHz) (MHz) (MHz) (MHz)
721 846.630 891.630 761 847.830 892.830
722 846.660 891.660 762 847.860 892.860
723 846.690 891.690 763 847.890 892.890
724 846.720 891.720 764 847.920 892.920
725 846.750 891.750 765 847.950 892.950
726 846.780 891.780 766 847.980 892.980
727 846.810 891.810 767 848.010 893.010
728 846.840 891.840 768 848.040 893.040
729 846.870 891.870 769 848.070 893.070
730 846.900 891.900 770 848.100 893.100
731 846.930 891.930 771 848.130 893.130
732 846.960 891.960 772 848.160 893.160
733 846.990 891.990 773 848.190 893.190
734 847.020 892.020 774 848.220 893.220
735 847.050 892.050 775 848.250 893.250
736 847.080 892.080 776 848.280 893.280
737 847.110 892.110 777 848.310 893.310
738 847.140 892.140 778 848.340 893.340
739 847.170 892.170 776 848.370 893.370
740 847.200 892.200 780 848.400 893.400
741 847.230 892.230 781 848.430 893.430
742 847.260 892.260 782 848.460 893.460
743 847.290 892.290 783 848.490 893.490
744 847.320 892.320 784 848.520 893.520
745 847.350 892.350 785 848.550 893.550
746 847.380 892.380 786 848.580 893.580
747 847.410 892.410 787 848.610 893.610
748 847.440 892.440 788 848.640 893.6490
749 847.470 892.470 789 848.670 893.670
750 847 .500 892.500 790 848.700 893.700
751 847 .530 892.530 791 848.730 863.730
752 847.5690 892.560 792 848.760 863.760
753 847.590 892.590 793 848.790 8G63.790
754 847.620 892.620 794 848.820 893.820
755 847.650 892.650 795 848.850 893.850
756 847.680 892.680 796 848.880 893.880
757 847.710 892.710 797 848.910 893.910
758 847.740 892.740 798 848.940 893.940
759 847.770 892.770 799 848.970 893.970
760 847.800 892.800
Table G-1 Cellular Channels and Frequencies
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Channel Mebile Mobile Channel Mobile Mobile
Number Transmit Receive Number Transmit Receive
{MHz) (MHz) (MHZ) (MHz)
831 849.930 894.930
INOTE] 832 849.960 894.960
Channel Numbers 800 through 866 are 833 849.990 894.990
not presently assigned to any 834 850.020 895.020
Cellular Telephone System. 835 850.050 895.050
800 849.000 894.000 836 850.080 895.080
801 849.030 894.030 837 850.1190 895.110
802 849.060 894,060 838 850.140 895.140
803 849.090 894.090 839 850.170 895.170
804 849.120 894.120 840 850.200 895.200
805 849.150 894.150 841 850.230 895.230
806 849.180 894.180 842 850.260 895.260
807 849.210 894.210 843 850.290 895.290
808 849 .240 894.240 8414 850.320 895.320
809 849.270 894.270 845 850.350 895.350
810 849.300 894.300 846 850.380 895.380
811 849.330 894.330 847 850.410 895.410
812 849.360 894.360 848 850.440 895.440
813 849.390 894.390 849 850.470 895.470
814 849.420 894.420 850 850.500 895.500
815 849.450 894.450 851 850.530 895.530
816 849.480 894.480 852 850.560 895.560
817 849.510 894.510 853 850.590 895.590
818 849.540 894.540 854 850.620 895.620
819 849.570 894.570 855 850.650 895.650
820 849.600 894.600 856 850.680 895.680
821 849.630 894.630 857 850.710 895.710
822 849.660 894.660 858 850.740 895.740
823 849.690 894.690 859 850.770 895.770
824 849.720 894.720 860 850.800 895.800
825 849.750 894.750 861 850.830 895.830
826 849,780 894.780 862 850.860 895.860
827 849.810 894.810 863 850.890 895.890
828 849.840 894.840 864 850.920 895.920
829 849.870 894 .870 865 850.950 895.950
830 849.900 894.900 866 850.980 895.980
Table G-1 <Cellular Channels and Frequencies (Cont)
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Channel Mobile Mcbitle Channel Mobile Mobile

Number Transmit Receive Number Transmit Receive
(MHz) (MHz) (MHz) (MHz)
1004 824.430 869.430
[NOTE] 1005 824.460 869.460
Ffrequencies for Channel Numbers 867 1006 824.490 869.4990
through 989 are not assigned and are 1007 824.520 869.520
not wused by Cellular Telephone 1008 824 .550 869.550
Systems. Channel Number 990 is not 1009 824.580 869.580
assigned to any system. 1010 824.610 869.610
991 824.040 869.040 1011 824.640 869.640
992 824.070 869.070 1012 824.670 869.670
993 824.100 869.100 1013 824.700 869.700
994 824.130 869.130 1014 824.730 869.730
995 824.160 869.160 1015 824.760 869.760
996 824.190 869.190 1016 824.790 869.790
997 824.220 869.220 1017 824.820 869.820
998 824.250 869.250 1018 824.850 869.850
999 824.280 869.280 1019 824.880 869.880
1000 824.310 869.310 1020 824.910 869.910
1001 824.340 869.340 1021 824.940 869.940
1002 824.370 869.370 1022 824.970 869.970
1003 824.400 869.400 1023 825.000 870.000

Table G-1 Cellular Channels and Frequencies (Cont)
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APPENDIX H — ENHANCED TOTAL ACCESS COMMUNICATIONS SYSTEM
(E-TACS) CELLULAR TELEPHONE CHANNEL NUMBERS
AND ASSIGNED CENTER FREQUENCIES

Crhannel Mobile Mobile Channel Molbiile Mokbil=
Number Transmit Recerve Nurmbhexr Trarnsmit Foroe e

(MH=z } (MHz} (MH=z} {(MAz:
0 883.9875% 834.9¢E75% 44 581.0875 G336, 0T
L 890.0125 835 .0125 45 891.112°F IR R
2 890.0375% 935.0375 46 891.137¢% 9z26 . 1275
3 B30.0625 935 .062% 47 891 .1625% 936.185%
4 290.0875 935.0875% 48 891 .1875 336.187°%
5 890.1125 935,1125 49 891.2125 Q36.2.4%5
6 890.1375 935.137 % 50 891.237¢% 930,037
7 880.1€25 935.1625 51 831.262°% 956.2625
8 BG0Q.1875 835.1475% 52 851.287% 926. 4873

g 880.2125 835.4225 53 801 .312% ik, 31
10 890.2375 935.2375 54 8591.337% 936.3375
11 890.2625 035.2645 55 891.3625 936, 3¢.°
1z 890.2875 935.2875 56 291.3875 956.387°%
13 8§90.3125 835.3125 57 291.4125 936.4125
14 890,3275 935.3375 58 £891.4375 936.4375
15 890.3025 935.3625 59 891.40625 93€.4825%
16 890.3875 935.38753 &0 891.4875 8936.4875
17 890.4125 935.4125 Al 891.5125 9%6.51425
18 890.4375 935.4375 cz §91.5375 936.5.:27¢F
19 890.4625 §35.4625 63 891.56425 36,5025
20 8380.4875 935.4875 64 891.5875 536.5875
21 890.5125 935.512% 650 891 . 0125 936,615
22 §30.53795 935.537° (539 891.637% 936.6375
23 B30.5625 8935 .5625 67 £91.8625 936. 6725
24 250.58% % 935.5875 68 891 .087% 936.587 %
25 890.6125 835.6125 ] 891.71:2% 936.71:%
26 880.6275 8935.6375 70 891.737"% 936.7375
27 890 .6625 935.6625% 71 891.74625 536.7H25C
28 890.6875 935.6875 72 891.7875 93e.79275
29 390.7125 935.7125 73 8591.812°% 936.8125
30 580.7375 935.7375 74 881 .337°" G36.837C
31 890.762% 925.7625 75 891.8625% 8936.8625
32 8390.7875 835.7875 76 891 .887:% 936.8875
33 890.8125 935.8125 77 891.9125 936.9.25
34 290.8375 935.83275 78 891.937¢% 936.5375
35 BAN.BBZ25 935.27225 75 891 .96%C 936, 96,5
36 890.£87% 8935.8875 g g91.887¢ 836, 9875
37 890.9125 935.981%5 21 852 .0125 937.0612¢8
38 890.9375 935.9375 82 892.027% 937.0375
39 890.9625 935. 59625 83 89Z. 0622 G837, 0n25
40 850.987% 935.9875 £4 892 .08B7E B37 Q875
41 891.012% 936.0125 85 892 .112% G317 1125
a2 821.0375 936.0375 2e 892.127¢% GE7.1373
43 881 .0672% 936.062° 27 2oy G537 .1625

Table H-1 E-TACS Cellular Thannel Numbers and Freguenclas
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Channel Mokile Mobilie Channel Mobile Mobile
Number Transmit keceive Number Transmit Receive

{MHz) (MHz) (MHz ) (MHz)
28 892.1875 G27.187¢% 132 893.2875 938.287°
89 892.2125 937.21:2¢ 133 833.3125 938.3125
80 8902.2375 GR7 2375 134 8932.3375 838.3375
51 892.2625 8937.2625 135 893.3625 938.362¢%
92 892.2875 937 .287% 136 893.3875 538.387%
93 892.3125 937.3125 137 893.4125 938.4125
94 892 .3375 937 . 3375 138 893.437% 238.4375
95 892.3625 937.3625 139 8G3.4625 938.4625
96 882.3875 §37.3875 140 893.4875 538.487%
97 892.4125 9x7.4125 141 893.5125 938.512%5
98 892.4375 037.437% 142 893.537% 938.537%
99 8382.4625 937.4625 143 893.5625 938.5625
100 892.4875 §37.4875 144 893.5875 938.5875%
101 892.5125 937.5125 145 893.6125 G38.6128
102 892.5375 937 .5375 146 893.6375 938.6375
103 892 .5625 937.5625 147 803.6625 938.6025
104 892.5875 937.,5875 148 8893.6875 938.6875
105 892.6125 837.6125 148 893.7125 938.7125
106 892.6375 837.6375 150 893.7375 938.7375
107 892.6625 8937.6625 151 893.7625 838.7625
108 892.6875 837 .6875 152 863.7875 G38.787%
109 892.7125 937.7125 153 893.8125 938.8125
110 892 .7375 837.7375 154 803.8375 938.8375
111 892.7625 937 .7€25% 155 893.8625 938.862¢%
112 892.7875 937.787¢ 156 893.8875 938.8875
113 892.8125 937.8125 157 893.9125 9382.9125%5
114 892 .8375 937.8375 158 893.9375 938.937%
115 892 .8625 837.8625 159 893.9625 838.9625
116 §92.8875 937.887%5 160 893.9875 938.987%
117 892.8125 937.9125 161 894.0125 959.0125
118 892 .9375 937.8275 162 894 . 0375 8939.0375
119 892.9625 937.9625 163 894.0625 939.0625
120 892.987% 937.9875 164 894.0875 935.0875
121 893.0125 938.0125 165 894.112% 939.1125
122 893.0375 938.0375 166 894.137¢ 939.1375
123 893.0625 938.062% 1€7 894.1625 939,125
124 893.0875 938.0875 168 894.1875 839.1875
125 8§93.1125 938.11:25 169 894.2125 939.2125
126 893.1375 938.1375 170 894.2375 934¢.237¢E
127 893.1625 938.162% 171 894 .2625 938.2625
128 893.1875 8382.187% 172 894.2875 939.2875
129 893.2125 938.2125 173 894 .312% 832G, 3125
130 293,2375 838.2375 174 844, 3375 939, 237¢
131 893.2625 938.2625 175 824 .,3625 935.3625

Table H-1 E-TACS Cellular Channel Numbers and Frequencies (Cont)
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Channel Mobile Mobile Channel Mobile Morile
Number Transmit Receive Number Transmit Receive

(MHz) (MHz) {(MHz ) (MHzZ}
176 894.3875 939,3875 220 8595.4875 940 .4875
177 884.4125 9395.4125 221 845.5125 940.5125
178 894.4375 939.4375 222 885.5375 940.5375
17¢ 804.,4625 939.45625 223 895.5625 940.5625
180 894.4875 939.4875 224 895.5875 940.5875
181 884.5125 939.5125 225 895.6125 940.6125
182 894.5375% 939.5375 226 845.637% 940.6378
183 894 .5625 939.5625 227 895.6625 940.6625
184 894.5875 936.5875 228 895.6875 940.6875
185 894 .6125 936.6125 226 8B95.7125 940.7125
i86 894 . 6375 939.6375 230 895,.7375 240,73758
187 884.6625 939.6625 231 895.7625 940.762%
188 824.6875 939.6875 232 895.7875 940 .7875
189 864.,7125 939.7125 233 895,.8125 940.3125
1560 894 .7375 939.7375 234 895.8375 940.8375
191 894.7625 939.7625 235 895.8625 940.8625
182 894.7875 939.7875 236 B95.8875 940.8875%
193 894.8125% 939.8125 237 895,.9125 940.9125
194 894.8375 939.8375 238 895.9375 94(¢.5375
195 B94.8625 939.8625 Z39 895.9625 940. %625
196 894 .8875 939.8875 240 895.987% 940.9875
197 884.3125 339.9125 241 896.0125 941.0125
198 894.9375 939.9375 242 896.037% 941.0375
199 8%4.9625 939. 9625 243 896.0625 941.0625
200 894.9875 939.5875 244 296.087% 941.0875
201 895.0125 940.0125 245 896.1125 941.112%
202 895.0375 940.0375 246 8¢6.1375 941.1375%
203 895.0625 940.0625 247 896.1623 941.162%
204 895.0875 940.0875 248 296.1875 941.1875
205 895.1125% 949.1125 249 896.2125 941.2125
206 B95.137% 940.1275 250 G946 2375 941.2375
207 895.1625 940.1625 251 896.2625 9471.2625
208 855.1875 940.1875 252 B%6.2875 941 ,2875
209 895.2125 940.2125 253 896.3125 §41.3125
210 885.2375 940.2375 254 8296.3375 941 .3375
211 895,2625 Q47,2625 255 R06.3625 941 .5625
212 895.2875 940.2875 256 896.3875 941.387¢%
213 895.312% 940.3125% 257 896.4125 941.4125
214 895.3375 840.3375 258 §36.4375 941.4375
215 895.3625 940.3625 259 Be6.4625 941.4625
216 895.3875 940.3875 260 RG6G. 4875 941.487%
217 895.412% 940.4125% 261 896.5125 941.5125
218 895.4375 840.437% 262 896 . 5378 941.537%
219 885.4625 940.4625 263 BS6.5625 941 .5625

Table H~1 E-TACS Cellular Channel Numbers and Frequencies (Cont)

H-3

07



o B &

Channel Mobille Mobile Channel Mobile Mobile
Number Transmit Receive Numkter Transmii Receive

(MH=z) (MHz) (MHE=z) (MHZ)
264 806.587% 541 .5875 308 897.6875 942 .6875
265 290,610 941.6125 309 897.712% 942.7125
266 BSg . 63275 941.6375 310 897.7375 942 .7375
267 B56.6625 941.6625 311 897.7625 942 .7625
268 296.6875 941.6875 312 897.7875 942.7875
269 29¢.7125 441.7125 313 897.8125 942 .8125
270 20y 7375 941.7375 314 8987.83275 G42.8375
271 fun  T76R75 841.7625 315 887.8625 9472 ,8625
272 8496.7875 941,7875 316 867.8875 942 . 8875
273 B9n.BL2Z% 941.8125 317 897.932.5 942 .9125
274 BRS¢, 8375 941.8375 318 897.9375 942.9375
275 BO9n.B8a20 941.8625 319 897 .9625 942 ,9625
276 896.8875 941.8875 320 897.9875 942 .987%5
277 B96.8125 941.9125 321 898.0125 943.0125
278 B96.9375 541.9375 322 898.,0375 943.0375
279 896.9625 541.9625 323 898.0625 943.0625
280 896.9875 941.9875 324 898.0875 943.0875
281 897.012¢% 942.0125 325 898.1125 943.1125
282 897.0375 942,0375 326 898.1375 943 .1375
283 897 .0625 942.0625 327 898.1625 843.1625
284 897.0875 942 .0875 328 898.1875 943.1875
285 8597.1125 942.1125 329 B98.2125 943.2125
286 857.1375 942.1375%5 330 898.2375 943 .2375
287 Be7.1R25 942 . 1025 331 898.2625 843.2625
288 8a7.1875 942 .1875 332 858.2875 943 .2875
289 897.2125 942.,212% 333 898.3125 943.3125
290 857.237 942.2375 334 898.3375 G43.3375
291 897.2625 942.2625 335 898 .35625 943.3625
252 887.2875 542.2875 336 £98.3875 943.3875
293 897.3125 942 ,3125 337 898.412 943.4125
294 go7 3375 942 .3375 338 868.4375 943.4375
295 897.3625 942 .3625 339 898.45625 943.4625
296 897.3875 942 .387 340 868.4875 943.4875
297 897.4125 542.4125 341 898.5125 943.5125
298 897 .4375 947,437 342 898.5375 943.2375
299 897.4625 342.4625 343 8598.5625 943.5625
300 397.4875 842.4875 344 898.5875 943.5875
301 397.5125 942.51:25 345 898.6125 943.6125
302 B97.5375 942 .5375 346 898.6375 943.6375
303 Ba7.85625 942 .5625 347 898.662Z5 843.6625
304 897.5875 942 ,5875 348 898.687% 943.6875
305 897.6125 942 . 6125 349 898.7125 9432.7125
30¢ BGT.6373 942 .6375 350 8398.7375 G43.7375
307 B97.662% 942 .6625 351 898.7625 G43.7625

Table H-2 E-TACS Cellular Channel Numbers and Freguencilies (Cont)
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Channel Mobile Mchile Channel Mohnile shile
Number Transmift Receive Number Transmit Fecerva

{(MH=z) (MHz) {(MHz} Mz
352 898.787% 943.7875 396 899, 8875 D14, 8878
353 898.2125 943.8125% 397 899,9125 ~1d.9125
354 898.8375 943 .8375 398 899, 9375 ST IR
355 898.86025 943.8625 399 890.0625 054, 9025
356 8398.8875 943.8875 400 885 3875 G4, 9875
357 898.9125 943.9125 401 800.0125 945 0125
358 898.93375 943.9375 402 900.0375 G945 . 0375
359 898.9625 943 590625 403 900. 0625 G545, Undl
360 898,9875 943.9875 404 900.087% 94,0875
351 899.0125 944 01725 405 900, 112" win L1125
362 8G8.0375 944 .0375 406 S00.137% 451375
363 899.0625 844 .0625 407 800G.1625 945, 18250
364 899.0875 944.0875 408 800.1875 945.187%
365 889.1125 944,1125 409 S00.2125 G45.,2125
366 899.1375 844 ,1375 419 800.2375 945, 2378
367 899.1625 944 .,1625 411 300.2625 945.262%
368 899.1875 G544 .1875 412 900.2875 Q45,2278
369 899.2125 944 .2125 413 900.3125% 245.312%
370 899.2375 944.2375 414 900.3375 945, 327¢
371 899.2625 944 .2625 415 900.3625 944, 3622
372 B99.2875 944 .2875 416 900.387¢% 945.387%
373 899.3125 944.3125 417 900.412°% 9454125
374 89G9.3375 944.3375 418 800.437¢C 45,4375
375 B99.3625 944.3625 419 900.4625 $45.4625
376 899.3875 944.3875 420 900.487"% 04m.487%
377 899.4125 944 4125 421 900 .512¢ 945.512%
378 8909,4375 844 .4375 4272 900.5375 2455375
375 899.4625 844 .4625 423 900.5625 G45.5x25
380 899.48/5 944 .487¢% 424 S00.5875 45,5875
381 899.5125 844 .5125 425 900.06125 945.6125%
3g2 899.5375 844 . 5375 426 900.637% 945.637°%
383 899.5625 944.5625 427 900.6625 945 . 6625
384 899.5875 8944.5875 428 800.6875 945.6873
385 899.6125 944.6125 429 S00.712% G45.7125
386 899.¢6375 944 .6375 430 900.737% 945, 7375
387 899.6625 944 6625 431 S00.7625 G45.7625
388 899.6875 944,6875 432 Q00,7875 945.7875
389 895.7125 944 .7125 433 800.812¢< 945.812%
390 899.7375 844 7375 434 900.8375 G45.8375
391 899.7625 944 .7625 435 900.86025 945, 8625
392 899.7875 944 ,7875 4346 500.887¢% 245.887¢
393 899.8125 8944 . 8125 437 900.9125 94%5.9125
394 899 . R375 944.,837% 438 903.9375 945.9375
3685 899.8625 944 8625 439 SO0 . 2625 545, 9625

Table H-1 E-TACS Cellular Channel Numbers and Freguencies (Cont)
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Channel Mchile Mol e Channel Mokile iochile
Number Transmit Feceive Number Transmit Eeceive

(MHz) {(MEz) (MHz ) (MHz)
440 900.9875 945.987% 484 902.0875 947 .,087%
441 901.012% a4e.012°% 485 902.112% 947,1125
4472 %01.037¢% 946, 0375 186 902.1375 947.1375
443 901.0625 945.0625 487 902.1625 947.1625
444 901.087% 946.087% 488 §02.1875 947.1875
445 901.1125 946 .1125 489 902.2125 947 .2125%
446 901.137% 9451278 490 902.2375 947 . 237¢
447 601.1625 946.102°% 491 902.2625 847 .20.0
448 901.187% 946.1875 492 802.2875% 947.2875
449 8901.2125 G4v.2125 493 8902.3125 G47 . 2205
450 901.237% 946.2375 494 902.337% 947, 32375
451 901.2625 946.2625 495 902.3625% 947 . 35258
452 901.2875%5 946.2875 496 902.3875 947.3875
453 901.3125 946.3125 497 902.4125 947,412%
454 901.3375 946.3375 498 902.4375 547 .4375
455 901.3625 946.3625 496 902.4625 Q47,4625
456 901.3875 946.3875 500 902.4875 947 .4875
457 901.4125 946.4125 501 902.5125 947.5125
458 501.4375 944.4375 502 902.5375 947 .5375
459 501.4¢€25 946.4625 503 902.5625 947.5625%
460 901.4875 946 .4875 504 902.5875 947.587%
461 8901.5125 946 . 5125 505 902.6125 947 .6125
462 901.5375 94w . 5375 506 902.6375 947.6375
4673 801.5625 946 .5725 507 9G2.6625 947 .6025
464 901.,5875 G4%.5875 508 802 .6875 947 . 6875
465 901.6125 946.,6125 509 g0z.712% 947.712%
166 901.6375 946.6375 510 902.7375 947.7375
467 a01.6625 94 . 602F 511 G02.7625 947.7625
68 01.6875 94¢.,687% 512 02.7875 947.7875
469 901.7125 946,717 513 902.8125 947.8125
470 901.7375 G46G.7375 514 902.8375 947.8375
471 901.%7625 946 . 7625 515 902 .8625 §47.8625
472 89g1.7875 946.787% 5146 902.8875 947,8875
473 901.8125 9<5.81z2¢ 517 902.9125 947.9125
474 501.8375 946 . 837 518 902.9375 947.9375
475 8901.8625 946,802¢ 519 902 .9625 947.9625%
476 931.8875 946.8875 520 902.8875 947.9875
477 901.9125 946.912% 521 903.0125 948.0125
478 G01.9375 946.,9375 522 903.0375 948.0375
479 901.9625 946.9625 523 803.0625 948.0625
480 901.98275 945.9287% 524 803.4087¢% $43.0875
481 802.0125 847.012% 525 903.1125 942.112¢
482 902 .0G375 947 .037% 526 S03.137% 948 .137%
482 902.0625 547 .060% 527 903.1625 348.,162%

Table H-1 =~-ThRC3 Celiular Thannel Numbers and Frejquencies (Tont)
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Channel
Number

Mokbile
Transmit
{(MHz)

Channel Mcbhile Mobile
Number Transmit Receive

(MHZ) (MHz )
528 903.1875 548.1875
529 803.2128 948.2125
530 903.2375 948.2375
531 903.2¢€625 948.2625
532 903.2875 948.2875
533 903.3125 948.3125
534 303.3375 948.3375
535 803.3625 948.3625
536 903.3875 948.3875
h37 903.412% 948.412
538 903.4375 948.4275
539 903. 4625 948 .4625
540 903.487% 948.4875
541 903.5125 948.5125
542 903.5375 948.5375
543 8903.5625 948.5625
544 903.5875 948 5875
545 903.6125 948.6125
546 903.6375 948.6375
547 903.6625 948.60625
548 903.68B75 948.6875
549 903.7125 948.7125
550 903.7375 948.7375
551 9032.7625 948.7¢e25
552 a903.7875 948.7875
553 903.8125 948.81%25
554 903.8375 948.8375
555 903.8625 948.8625
556 903.8875 948.8875
557 903.9125 948.9125
558 903.9375 G48.9375
559 803.9625 948.9625
560 903.6875 948.8875
561 904.0125 949.0125
562 304.0375 949, 0375
563 904.0625 G498.0€25
564 904.0875 949 0875
565 904.1125% 949,1125
566 504.1375 849.1375
567 904.1625 G49.,1625
568 8904.1875 9491875
569 504.2125 549,215
570 904.237% 949.2373
571 404.2625 948 2425

Table H-1

E-TACS Cellular

Cha
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Channel Mobile Mobhile Channel Mobile Mobile

Number Transmit Receive Number Transm: - Receive
(MHz}Y (MHZ) (MH= Y {MBz}
616 8905.387% g5, 387 66l 806. 4875 951.4875
el7 905.4125 8950.412 bt G906.5125 851.512¢%
618 Q05,4375 50,4375 tal 906.5375 951.5375
619 905,425 850.4625 663 906.5625 951 . 55625
620 905.4878& a50.4875 664 906.5875 851.5875
621 905.5125 950.5125 665 906.6125 951.6125
22 905.5375 950.537¢% G0 906.6375 951.6375
623 905.5625 450, 5625 667 906. 6625 951.6625
624 05.587%5 950.5875 668 906.6875 951.6875
625 BO5,6125 950.p8125 66 906.7125 951 . 7125
626 905.6375 950.6375% 670 906.7375 951.7375
627 905.6625 950.6625 671 906.7625 951.7625%
628 a05.687% 950, 6875 672 906.7875 951 . 7875
629 805.7125 850.7125 673 906.8125% 951 .8125
630 905.737% 950.7375 674 906.8375 951.8375
631 805.762% 850.,7625 67 s 906.8625 951 .8625
632 G05.7875 950.7875 670 906.8875 851.8875%
633 805.8125 850.8125 677 906, 9125 851.9125
634 905.837% 950.8375 678 906.9375 851.49375
635 905.8625 950.8625 679 906. %625 951.9625
636 905 . 8875 950.8875 680 506.9875 951. 9875
637 Bi5, 9125 950.912% 6E1 907.0125 852.0L12%
638 905.9375 950.9375 682 807.0275 952.0375
639 905.9625 950G.9625 683 907.002 952.0625
640 05,9875 950.9875 A4 907.0875 952 . (0875
o4l 806.0125 951.0125 685 907.1125 952,1125
642 906.0375 851.0375 686 907.1375 952.1375
643 906,0625 851.0625 687 907.1625 952.1625
644 906.0875 951.0875 688 807.1875 952.1875
645 906.1125 851.1125 685 907.2125 952.2125
646 806.1375% 651 .1375 690 907.2375 952.2375%
647 996.1625 951 .1625 081 907.2625 952.2625
648 906.1875 951.1875 692 907.2875 852.2875
649 906.2125 951.212%5 693 907.3125 952.3125
650 906.237 951.2375 694 907.3375% 952.3375
651 906.2625 8951.2625 695 907.3525 852.3625
652 906.2875 951.2875 696 907.3875 952.,3875
653 906.3125 851.2125 697 907.4123 852.4125
654 506.3375 951.3375 698 907.4375 952.4375
655 G06.3625 851 .3625 699 907.4¢25 952 .4625
656 806.3875 951.387% 700 907.4875 952.4875
657 200.412% 951 .4125 701 S07.5125 952.5125
658 906.4375 851.4375 702 907 .53 % 952.5375
659 906.4625 51,4625 703 907.5045 95Z2.5625
Table #-1 E~-TACS Cellular Channel Numbers and Freguencies {(Cont)
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Channel Mobhiles Mokile Channel Mokbille Mobile
Numper Transmit Receive Number Transmit Receive

(MHz ) (MHz ) (MHz} MHz}
704 907.5875 952 .5875 748 G08.687% 953.6875
705 907 . €120 8952.6125 749 Gpg.7128 953.712%
706 907.6375 952 .6375 750 908.7375 953.7375%
707 907 .6625 952 .6625 751 908.7625 953.7625
708 407.6875 8952.6875 752 908.7875 §953.787%
709 ag7.712% 852 .7125 753 908.8125 853.8125
710 907.727% 8952 .7375 754 S08.8375 §53.8375
711 907.7625 952 .7625 755 508.82625 953.862°5
712 QQ7.787% 552.7875 756 808 8gRrRTS 8953 .8875
713 907.8125 $52.8125 757 208 . 9125 953.9125
714 8G7.8375 G52 .8375 758 anNg., 9375 953.92375
715 907.8625% 952.8625 759 908.5%c625 953.9625
716 a07.8875 8952 .8875 760 908.58875 853.9875%
717 807.912% 952.9125 761 909.0125 854.0125
718 S07.937% 952.9375 762 909.037¢% 954 .0375
718 907.9625 952.9625 763 508%.0625 854.0625
720 G07.9875 952.9875 764 909.0875 954.0875
721 908.0125 953.0125 765 909.1125% 954 .112%
722 908.037% 8953.0375 T66 509.137% §54.1375
723 908.0625 953.0625 167 949.1625 954.,1625
724 808.087% 953.0875 768 an9.187s 8954 .187%
725 908.1125 953.1125 769 S909.212% §54.2125
726 908.1375 953.1375 770 909.2375 954 ,2375
727 908.1c2¢% 953.1625 771 909 .2625 954 .2625
728 q0g.187" 853.1875 772 S09.287% 954.2875
729 908.2125 §53.2125 773 9G3.3125 654, 31275
730 G08.2375 953.2375 774 908.337% 954 .3375
731 8908.2625 953.2625 775 a0g.3625 954 . 3625
732 908.2875 853.2875 776 909, 3874 854 .3875
733 933.3125 953.3125 777 909.412% 954.4125%
734 SOR 3275 9532.3375 778 909.437¢% 954 .4375
735 908.3CZC 953.3625 779 509.4625 954 .4625
736 9038.3875 $53.3875 780 909.487% 854 .4875
737 908.4125 953.4125 781 909.512% 954 .5125
738 908.4375 953.4375 782 909%.5375 954 .5375
739 908.4625 953.4425 783 909.:24525 G54 .2625
740 908.4875% 953.4875 784 809.587¢% 954 ,5875
741 908.5125S 953.5125 785 909.6125 954 .6125
742 408.5375 8953.5375 786 8909.6375 954.6375
743 908.5825 953.5625 787 909.662¢% 954 . 6525
744 908.5875 953.5875 788 909.687%5 954 . €875
745 908.6125 953.6125 789 509.712¢< 854 .7125
746 S08.6327% 953.6375 790 G09.737% 854 . 737%
747 908.602% 953 . 6625 701 809.7525 354 . TREE

Takble H-1 E-TACS Cellular Channel Numbers and Fregusencies (Cont)
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Channel Mcbiie Monllie Crnannel MODile

Numcexr Trarsmit Reooive Nunber Transmit
(MEx} (MHzZ )} (ME=z)

79z 909.7275 954.7875 836 810.887¢% 955.887¢%
73 90¢ . q1zs 954.8125 837 810.412% GES.GIEE
794 909.%375 9548375 838 910.937¢% 955, 9375
795 90%. 820 954.80625 839 910.9625 955. 9625
796 900, 8275 954.8875 840 910.98875 as5 ., 0875
797 509.9125 954 .9125 841 911.0125 956.0125
7938 90%. 9375 954.5375% 842 911.0375 956. 0375
7a8 groa ., aczs 954 . 9625 843 811.0R2% o6, 0625
800 909.9875 954.9875 844 911.0875 9560.0875
201 910.4¢12% 855.0125 845 911.112% 86,1125
g0z 910.037% §55.0375 846 §11.1375 956.1375
803 G1C.0825 955. 0625 847 911.1625% 556.1625
804 §10.0875 955 . 0875 848 911.1375 956.1875
805 810.1125 955, 1125 849 811 .212% 956.2125
806 910.1375 955.1375 850 911.2375 956.2375
807 910.1625 955 . 1625 851 911.2625 956.2625%
808 810.1875 955.1875 852 911.2875 956.2875
g0 9 910.2125 455, 2125 853 911.3125 9c6.312%
210 810.2375 55.2375 854 911.3375 956.3375
811 910.2625 955.2625 855 911.3625 956.3625
812 910.2875 955, 2875 856 911.3875 956.3875
813 910.3125 555.3125% 857 911.4125 956.4125
814 810.3375 $55.3375 858 911.4375 956. 4375
815 810.3625 955.3625% 859 911.4625 956.4525
816 910.3875 955.3875 860 911.4875 256.487°F
817 910.4125 $55.41:25 861 911.5125 9545,5125
818 910.4375 955.4375 862 811.5375 8955, 537¢C
219 810.4525 8955.4625 863 911.58625 95¢6.5625
220 G10.4275 955.4875 8c4d 911.%875 Sop. BETYE
B21 810.5125 955.5125 865 911.6125 956.0615
822 910.5375 955.5375 866 911.6375 $56.6375
823 910.%e25 925.5€25 867 911.6625 956.6625
824 910.5875 955.5875 868 911.6875 056.687%
B25 910,48125 955.6125 869 911.7125 956.7125
826 910.6375 955.6375 870 811.7375 956,7375
827 910.9625 8955.6625 871 911.7625 956.7625
8§28 910.6875 955.6875 872 911.7875 9n6. 7875
828 81G.7125 §55.7125 873 811.8125 85¢6,8125
830 810.7375 855.737% 874 911.8375 8956.8375
831 610.7¢25 955, 7625 875 911.8625 956.8625
32 810.7275 55,7875 875 911.8875 856.,8875
832 10.8125 955.8125 877 911.9125 956.912°%
824 910.837E 95,8375 878 911.2375 9545.937%
R3S 910C.8625 G55.8625% 879 911.9625% G55, 5025

Table H-1 FE-TZC5 Cezliular Channel Numbers and Freguencies (Cont)
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Channel Mobile Mobile Channe Mok:ile Moplis

Number Transmit Receive Number Transmic Feme 1o
(MHz} (MHz) (MHz ) (Mz)
880 911.9875 956.9875 924 913.087% 950, o255
881 912.0125 957.012¢% 925 913.1125 GIe T L0E
882 912.0375 957.037% 926 913.137¢% 958 1378
883 912.0625% 957.06e25% 927 813.162% 958.162:%
884 912.0875 957.0875 928 G13.1875 954, 187%
885 812.,1125 957.1125 929 913.2125 9sg8.z2128
886 912.1375 957 .137¢ 830 8.3.2375 agg ., 237¢8
387 612.1625 957.102% 931 913.2625 G58./625
288 912.1875% 957,1875 932 913.2875 a5¢ 375
889 812.2125 957 . 212" 933 913.312¢ EICE LN Do
890 912.2375 an7 2375 934 913.3375 95&. 3370
891 912.2625 957 .2025 935 913.23625 GhE . Belh
892 612.2875 957.2875% 936 913.3287% Qo d9Tn
893 912.312% 957.3125% 937 913.412¢% 958.4125
294 912.3375 957.3375 938 913.4375 958.4375
855 912.3625 957.362% 939 913.4625 95K 4nizs
896 912.3875% 057 .327% 940 913.4875 958 4875
897 912.4125 957.4125 941 913.5125% 958, 5128
898 912.4375 957.4375 942 8913.537% 958 . 5375
839 912.4625 9457.4625 943 913.562% 958. 5625
agn 912.4875 957.4875 944 913.5875 958 .587¢
901 912.5125 957.5125 945 913.6125 958 6125
902 912.5375 957.5375 946 913.6375 958 .c37 5
903 91l2.5625% 957.5625 947 913.662% 958 . celE
904 912.587% 957.5875 948 913.6875 958 . n87s
905 912.6125 957.6125 949 913.71.2% 95+ . 712
906 912.637% 857 .8375 950 913.7375 O s 727
907 912.6625% 957.6625 951 8913.76250 95&.7¢c2
508 912.6875 957.6875 952 GL3.7875 She, TaTh
909 912.7125% 957.7125% 953 913.8145 955 . 21505
910 912.7375 957.7375 954 913.837% 958.8375
911 912.762% 957.7625 955 913.8625 958.25625
912 912.7875 957.7875 956 913.8875 958.887%
913 912.8125 957.8125 957 913.9125 G55, 9125
914 912.8375 557.8375 958 913.98375 953, 937¢
915 912.8625 957.8625 959 913.95Z25% 955,
916 912.8875 957.8875 960 913.9375 958,
917 912.2125% 557.9125 961 914.0125 959 .
918 912.9375 957.9375 962 914.037% 559 JE
919 912.962¢% 357.9€25 963 914.0625 95% Tk
8520 912.987% 557.9875 964 237"
921 913.0125% 258.0125 965
922 813.0372 558.0378 Gee
923 913.0825% G52.0c25 967
Table H-1 E-TACS Cellular Channel Numbers




- el -

Channel Mobile Mobile Channel Mobile Mobile
Numcer Tranamit Receive Number Transmit Recelve

(MiIz) (MHz) (MHz) (MHz )
9c2 §14.1975 959.1875 1331 872.0625 517.0625
969 G14.2125 959.2125 1332 872.0875 917.0875
970 814.2375 959,2375 1333 872.1125 917.1125
971 914.20625 959.2625 1334 872.1375 917.1375
572 914.2875 959.2875 1335 872.1625 917.1625
973 914.3125 959, 3125 1336 872.1875 917.1875
974 914.337% 959.3375 1337 872.2125% 917.2125
974 914.3625 959, 3625 1338 872.2375 §17.2375
a7é 914.3875 959.3875 13329 872.2625 917.2625
977 914.412% 859.,4125 1340 R72.2875 817.287%
978 914.4375 8950.,42375 1241 872.3125 917.3125
976 914 .4625 959.4625 1342 872.3375 917.3375
980 914.4875 959.48175 1343 872.3625 917.3625
981 914.5125 959.5125 1344 872.3875 917.3875
882 914.5375 859.5375 1345 872.4125 917.4125
583 814.5625 959.5625 1346 872.4375 917.4375
984 814.5875 959.5875 1347 872.4625 917.4625
985 914.6125 959.6125 1348 872.4875 917.4875
986 914.6375 959.6375 1349 872.5125 §17.5125
987 $14.6625 959, 6625 1350 872.5375 917.5375
983 914.6875 959.6875 1351 872.5625 817.50625
989 8914.7125 958.7125 1352 872.5875 917.5875
990 8914.7375 959.7375 1353 872.6125 917.6125
942 914,7625 959.7625 1354 872.637% 817.6375
9z 914,787% 559.7875 1355 872.6625 917.6625
8993 914.812% 959.8125 1356 872.6875 917.6875
954 914.8375 959.8375 1357 872.7125 917.7125
995 914.8625 G59.8625 1358 872.737% 917.7375
S89¢ 914.8875 G59.88275 1359 B72.7625 917.7625
997 914.9125 959.9125 1360 872.787% 917.,7875
998 814.9375 955.9375 1361 872.812¢% 917.8125
8999 514.9625%5 959.9625 1362 872.8375 917.8375
1000 914.9875 958.9875 1363 872.8625 917.8625
1364 872.8875 817.8875
NOTE 1365 872.9125 917.98125
i 1366 872.9375 §17.937¢%
1367 872.9625 917.9625
Chanrnel numbers 1001 through 132§ 1368 872.9875 817.9875
are currently unassigned. 1369 873.012% 818.0125
TACS - Ch 1 - 1000 1370 873.037% 918.0375
ETACS - Ch 1 - 600, 1329 - 2047 1371 873.0625 918.0625
1372 873.0875 918.0875
1329 872.0125 917 . 0128 1373 873.1125 918.112%
13320 872.03275 917.0375 1374 873.1375 918.137%5
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Channe L Mobile Mohile Channel Mchile Hobile

Nunber Transmit Racelve Nurnk e Toar it Fecelive
(MHz) (MHz) (IMHw ) {(MHz)
1375 273.1625 818.1625 1419 374,025 G1%. 2625
1376 873.1875 S18.1875 l4z7 274 2175 ERIIINEES
1377 8373.2125 918.2125% 1400 2743120 19 3125
1378 873.2375 918.2375 1422 874, 2378 G15.337¢
1379 873.2625 918.2625 14253 874. 56025 919, 3655
1380 873.2875 918.2875 1424 874.2875 919.387¢
1381 #TEO3125 918.3125 1425 2744025 919.412%
1382 B73.3375 918.337% 1424 8%4.4375 919.4375
1383 BT3.3R25 G1B.3625 1427 B874.4d062h 919.4625
1384 573.3875 §18.387% 14253 874, 1875 G19,487¢
1385 873.4125 §18.4125 146G 874.2125 015%.8512¢%
1386 8573.4375% 818.4375 1437 874.5375 9195.537%
1387 §73.4625 G18.4625 1432 874.5825 91%.5625
1388 873.4875 918.487% 1432 874.5875 §19.5875%
1389 273.5125 918.5125 1433 874.6125 919.6125
1390 £73.5375 918.5375 1424 874.6375 419.6375
1391 873.5625 G18.5625 14325 874 AR25 91%.662¢
1392 873.5875 918.587% 1436 874.687% 919.6875
1393 873.6125 918.6125 14327 874.7125 91¢.71zZ¢:
1394 873.6375 918.€375 14258 874.7375 91%.737¢%
1395 H73.6825 918.662° 14346 8747525 919.7625
1396 873.6875 918.6875 1440 874.7875 §19.787%
1397 873.7125 518.7125 1441 874.8125 919.81z¢%
1398 873.7375 818.7375 144Z 8§74.8327%8 8919%.837%
1399 873.7625 918.7625% 1443 874.5625 919.8625
1400 873.7875 518.7875 1444 574,8875 919.887%
1401 873.8125 918.8125 144¢ 874.9125 919.912%
1402 873.8375 918.837% 1446 874.937% 919.93753
1403 873.8625 918.8625 1447 8745625 819.98625
1404 873.8875 918.8875 1447 874.9875 919.9875
1405 873.9125 918.9125 1449 B875.0125 920.01:2¢%
1406 873.8375 918.937% 1450 875.0375 920.037"5
1407 873.9625 918.9625 1451 875.0625 920.0625
1408 873.9875 918.9875 1452 875.0875 920.0875
1409 874.0125 919.0125 1453 875.1125 920.11Zz5
1410 874.0375 819.0375 1454 875.1375 920.137"
1411 874.0625 919.0625 1455 875.1625 820.1625
1412 874.0875 919.087% 145% 875.1875 920.1875
1413 874.1125 919.1125 1457 875.2125 920.2125
1414 874.1375 919.1375 1458 875.2375 920.2375
1415 874.1625 919.1625% 1459 875.,2625 920.262%
1416 B74.1875 919.187% 1460 87%.2375 G20 287C
1417 874.2125 919.212% 1461 875.3125 920.31%¢
1413 274.2375 G19.2375 14A2 875.3375 820 . 3375

]
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Channel Mobile Mobile Channel Mcbhile Mebille
Number Tranzsmit Receive Number Transmit Receive
(MHZ) (MHz) (MHz} (MHz)
1463 875.362% 820,3625 1507 876.4625 921.4625
1464 875.387% 920.3875 1508 876.4875 921.4875
1465 875.4125 820.,4125 1509 876.5125 921.5125
1466 875.4375 920.4375 1510 876.5375 921.5375
1467 875.4625 820.4625 1511 876.52625 921.5625
1468 875.4875 §20,4875 1512 876.5875 921.5875
1469 875.51z¢° 926.5125 1513 876.6125 921.6125
1470 875.537% 920.5%37% 1514 876.6375 921 .6375
1471 B75.5625 920.5625 1515 876.6625 921.6625
1472 875.5875 920 .587% 151¢ 876.8375 921 .6875
1473 875.6125 920.6125 1517 B876.7125 921.7125
1474 875.637% 920.6375 1518 87¢6.7375 921.7375
1475 875.0625 920.6625 1519 876.7625 921.7625
1476 875.6875 920.6875 1520 876.7875 921.787%
1477 875.7125 920.7125 1521 87¢.8125 921.8125
1478 875.7375% 920.7375 1522 876.8375 921.8375
1479 875.7625 920.7625 1523 876.8625 $21.8k25
1480 875.7875 G20.7875 1524 876.8875 921.8875
1481 875.8125 920.8125 1525 876.09125 §21.912%
1482 875.8375 920.8375 1526 876.9375 921, 3375
1483 875. 8625 920.8625 1527 876.9625 921.9625
1484 875.887% 920.8875 1528 876.,9875 921.9875
1485 875.9125 920.9125 1524 B77.0:.25 922.0125
1486 875.9375 920.9375 1530 877.0375 922.0375
1487 875.962% 20.%¢625 1531 B77.0uw2s 922.0625
1488 875.4987%75 920.987% 1532 877.0875 922.0875
1489 876.0125% G21.012°5 1533 877.1.2¢ 922.1125
1490 876.0375 $21,0375 1534 877.1375 822.137%
1491 876.0625 8921.062% 1535 877.1625 922.1625
1492 876.G875% 921.0875 1536 877.1875 922.1875
1493 876.1125 $521.112°% 1537 877.2125 922.2125
1494 876.1375 921 .1375 1538 877.2375 922 .2375
1495 876.1625 321.1625 1539 877.2625 922.2625
14956 876.187% 921.1875 1540 877.2875 922.287%
1497 876.2125 621.212°% 1541 B77.3125 922 .3125
1468 876.2375% 9r1.237% 1342 877.3375 922.3275
1499 876.202% 921.2625 1543 877.3625 922.3625
1500 876.2875 921.2875 1544 877.3875 922.3875
1501 876.312% 921.3125 1545 877.4225 822.4125
1502 876.3375 621.3375% 1546 877.4375 822.4375
1503 B76.3625 921.362% 1547 877.4625 922.4625
1504 876.3875 921.3875 1548 877 .427¢% §22.4875
1505 876€.4125 921.41Z2Z5 1249 877.5.25 922.512%
1506 876.4375 G21.4375 1550 B877.5:75 9Z2.5375
Table H-1 E-TACS Cellular Channel Numpbers and Freusenciszs (Cont)
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Channel Mobile Mobile
Number Transmit Recelve
{MHz} {(MHz)
1551 877.5625 922.5625
1552 877.5875 922.5875
1553 877.6125 9272.6125
1554 877.6375 922.6375
1555 877.6625 922.6625
1556 877.6875 922.6875
1557 877.7125 Qz2.7125
1558 877.7375 G22.7375
1559 877.7625 8922.7625
1560 877.7875 9z2.7827%
1561 877.8125 §22.8125
1562 877.8375 G22.8375
1563 877.8625 922.8625
1564 877.8875 G22.8875
1565 877.9125 922.9125
1566 877.9375 922.9375%
1567 877.9625 922.9625%
1568 877.9875 922.9875
1569 878.0125 623.0125%
1570 878.0375 823.0375
1571 878.0625 8923.0625
1572 878.0875 923.0875
1573 878.1125 8923.1125
1574 878.1375 923.1375
1575 878.1625 923.1625
1576 878.1875 923,1375%
1577 878.2125 923.2125
1578 878.2375 §23.2375
1574 878.2625 §23.2625
158¢ 878.2875 923.2875
1581 878.3125 923.3125
1582 878.3375 823.337%
1583 878.30625 823.3625
1584 878.3875 923.32875
1585 878.4125 9z3.412%
1586 878.4375 §23.4375
1587 878.4625 923.4625
1583 878.4875 823.4875
1589 878.5125 923.5125
1590 878.5375 923.537%
1591 878.5625 8923.5625
1592 878.5875 923.587%
1592 878.6125 923.61:5
1594 878.40375 923.6375
Table H-1 E-TACS Cellular Channa?
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Channel Mchile Mobile
Number Transmit Receivs
{MHz) {MHz)

1595 878.0025 523.6025
1596 872.687¢% 923.687%
1597 878.7125 923,725
1598 878.737% 923.7375%
1599 878.7625 923,7625
1600 878.7875 $23.7875
1601 878.812% 923.8.2¢
1602 878.8375 G23.8375
1603 878.8625% 523.8025
1604 878 .887% 923.72275%
1605 878.912% G23.9125
1606 878.937% 923.937°%
1607 878.9625 923 . 8625
1608 878.9875 923.987%
1609 879.0125 424.0125
1610 8798.0375 924.0375
1611 879.0625 924.06%5%
1612 87G.0875 G24.087¢
1613 879.112% 924,112

1614 879.137% 924.1375
1615 879.1625 924.1625
1616 879.1875 924,187¢%
1617 879.2125 924.2125
1618 876.2375% 924, 2375
1619 879.282% Q4. FERD
1620 879.2875 o4, 2875
lo21 879.312¢% 924.312%
1622 879.3375 924.337%
1623 870.3625 9:4,3625
1624 879.3875% 924.3875
1625 879.4125 824.,4125
1626 879.4375 924.4375
1627 879.462% 924.4625
1628 8749.487¢ az4,4875
1629 879.512% 924.5125%
1630 879.537% 924.5372
1631 879.562% 924.5625
1632 879.587% §24.5375
1633 879.6125 324.6125
1634 879.637% 924,6375
1635 879.6625 524.06625
1636 8740, 0875 924.6875
1637 879.71%Z% a9z4.712%
1638 879.73 924,7375

Numbers and Freguenci
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Channel Mobile Mobiie
Number Transmit Receive
(MH=z) (MHz)
1639 879.7625 924 .7525
1640 879.787%5 624.73875
1641 2879.8125 924 .812%
1642 879.8375 8924.8375
1643 879.8625 924.8525
1644 379.8875 924.887%
164° 879.9125 924.9125
164dno 879.9375 924.49375
1647 B79.9625 924 .9%625
1648 79,9375 924 . 2475
1649 880.0125 925 .0125
1650 880.06375 825 .0375
1651 880.0625 825.0625
1652 880.0875 925.087%
1653 880.1125 925.1125
1654 880.1375 925.1375
1655 880.1625 925.1625
1656 880.1875 925.1875
1657 880.2125 8925.2125
1658 880.2375 925.2375
1659 880.2625 925.2625
1660 880.2875 925.2875
1661 880.3125 925 .3125
1662 2880.3375 925.3375
1663 880.3625 925 . 3625
1664 880.3875 925.3875
1665 880.4125 925.4125
1666 880.4375 925.4375
1667 880.4625 S25., 4625
1668 880.4875 925.487%5
1669 880.5125 825.5125
1670 880.5375 925.5375
1671 880.5625 925.5625
1672 880.5875 925.5375
1673 880.6125 925.6125
1674 880.6375 25.6375
1675 880.6525 925.6625
1676 880.6875 §25.6875
1677 88G,7125 925.7125
1678 880.7375 825.737%
1679 880.7625 825.7625
1680 880.7875 §25.7875
1681 880.8125 925.8125
1682 880.8375 925.8375
Takle H-1 E-TACS <Cellular Channel
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Crhanne. Mobile Mobile
Number Transmit Receive
(MHZ) (MEZ
1683 880.8625 925.8025
1534 880.8875 925 . RETS
168¢% 230.9125 925.9125
1686 880.9375 925.4375
1687 880.9625 925.9C25
1688 880.9875 925.9875
16869 881.012% 926.0125
146490 881.037% 92¢.0375
1691 881.0625 926.0625
1692 881.0875% 926. 0875
1693 881.1125 926.1125
1654 881.1375 926.1375
1695 881.1625 926.1625
1696 881.1875 926.1875
1697 881.212Z5 8926.2125
1698 881.2375 926.2375
1689 881.2625 926.2625
1700 881.2875 926.2875
1701 881.3125 926.3125
1702 881.3375 926.3375
1703 881.3625 926.3625
1704 881.3875 926.3875
1705 881.4125 926.4125
1706 881.4375 926.4375
1T7GY 881.4625 926.4025
1708 881.4875 92¢.4875
1705 881.5125 826.2125
1710 881.5375 926.5375
1711 881.5625 82&.5625
1712 881.5875 926.5875
1713 881.612% 926.61Z5
1714 881.6375 26.6375
1715 881.6625 926.6625
171n 881l.€&875 926.6875
1717 881.7125 926.7125
1718 881.7375 926.7375
1719 881.7625 926.7625
1720 881.7875 926.7875
1721 881.8125 926.3125
i72z2 881.8375 926.8375
1723 881.8625 526.8825
1724 881.8875 926.8875
1725 851.9125 92€.9:25
1726 881.9375 926.9375
Numbers and Freguencies (Cont)
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Channel Mobile Mobile
Number Transmit Receive
(MHEz) {MHz)
1727 881.9625 926.9625
1728 881.8875 926.9875
1729 882.0125 927.0125
1730 882.0375 927.0375
1731 882.0625 927.0625
1732 882.0875 927.0875
1733 882.1125 $27.1125
1734 882.1375 927.1375
1735 882 .1625 927.1625
1736 882.1875 8927.1875
1737 882.2125 927.2125
1738 882.2375 927.2375
1739 882.2625 927.2625
1740 882.2875 927.2875
1741 882.3125 927.3125
1742 882.3375 927.3375
1743 882.3625 927.3625
1744 882.3875 927.3875
1745 882.4125 927.4125
1746 882.4375 927.4375
1747 882 .4625 927 .4625
1748 882 .4875 927.4875
1745 882.5125 927.5125
1750 882.5375 927.5375
1751 882.5625 §27.5625
1752 882.5875 927.5875
1753 882.6125 827.6€125
1754 882.6375 927.6375
175% 882.¢625 927 .6625
1756 882.6875 927.6875
1787 882.7125% 927.7125
1758 882.7375 927.7375
1759 882.7625 927.7625
1760 882.7875 927.7875
1761 882.8125 927.8125
1762 882.8375 927.8375
1763 882.8525 927.8625
1764 882.3875 827 .8875
1765 882.9125 427.9125
1766 882.%375 927.9375
1767 882.5625 927.9025
1765 882.9875 927.987¢%
1769 883.0125 928.012%
1770 883.037% 928.0375
Table H-1 E-TACS

Cellular Channel Numbers and Freguencies

Channel Mokbile Mobile
Number Transmit Receive
(MHz) (MHzZ)

1771 8832.0625 928.0625
1772 883.0875 9z28.0875
1773 883.1125 928.1125
1774 883.1375 928.1375
1775 883.1625 928.1625
177¢ 863.187% 828.1875
1777 883.212% 928.2125
1778 882.2375 828.2375
1779 883.2625 928.2625
1780 BB3.2875 928.287%
1781 883.312¢%5 928.3125
1782 883.3375 928.3375
1783 B83.2625 528.3625
1784 883.3875 828.3875
1785 883.4125 928.4125
1786 883.4375 928.4375
1787 8R3, 4625 628.4625
1788 883.487% 928.4875
1789 883.2125 8928.5125
1790 883.2375 823.5375
1761 8235625 G28.5625
1792 883.5875 928.5875
1793 883.¢125 928.6125
1794 BE83.0375 928.6375
1745 883.6625 928.6625
1796 883.¢87%5 928.687%
1797 8832.712¢5 928.712¢
1798 883.7375 828.737%
1799 883.7625 928.7623
1800 883.7875 828.787¢
1801 883 .212% 928.812%
180z 883.8375 528.837%
1803 883.8625 928. 8625
1804 883.887% 928.887%
1805 883.912% 978.912¢%
1806 882.2375 928.9827%
1807 883.9625 928. 462"
1808 883.9875 az8.987%
1809 884.0125 29,0125
1810 284.0375 928.0375
1811 884.0625 9289.0czt
181z 884.0875 9Z%. 0870
1813 Bg4,112% : =
1814 834.1375

H-17
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Charnrrnel Mobile Mchilie Channel Mebile Mebille
Number Transmirt Fecelive Number Transmzt Lecelve
({MHz (MHEzZ) (MHz} (Mo

181z 884.162% 929.10625 1859 885.2825 Q30 ., 2R25
181z 824,187 % 929.1875 1860 BRE.2R7S B30, 2875
1817 884 .21.7% 926.2125 186l 8285.3125 @30, 2125
1818 884.237C 8929, 2375% 1862 BBS.3375 930.32375
1819 384.262% G929,2625% 1863 B85.3625 930.3625
1820 884.2875 92¢.2875 1864 885.3875 a30.3875
1821 884,315 9249 3125 1865 885.4125 G30¢. 4125
1822 884.337% 829,.3375 1866 885.437¢% “30.4375%
1823 884 . 3625 Y29, 3025 1867 885 .4¢25 G20 . 4625
1824 8g4.387¢% G27%3.3875 1868 885.4875 130 7
1825 884 .412% G24G.4125 1869 £85.5125

1826 384 .437°F 29.4375 1870 885.5375

1827 8R4 . 462° 929 . 4625 1871 885.5625

1828 884.4875 929.4875 1872 885.5875

1829 884 .512°¢ 929.5125 1873 88%.0125

1830 884.5375 9296.5375 1874 885.6375

1831 884 .56210 528.5625 1875 885.6625

1832 884 .587% $29.5875 1876 885.6875%

18332 884.6125 929.86125 1877 885.712°%

1834 884.6375 822.6375 1878 885.737%

1835 BR4 . o607 * 929, 4625 1879 BEG5.T7A2R

1836 884.6875 929.¢875 1880 885.7875

1837 884.7125 8929.7125 1881 885.8125

1838 864.7375 929.7375 1882 885.8375

1839 824.7625 929, 7n25 1883 385 .8¢E25

1840 884.787% 929.7875 1884 885.8875

1841 884.8125 924%.8125 1885 885.912%

1842 284.8375 929.8237 1886 BR5.9375

1843 884 .8625 824.13625 1887 8ED.9625

1244 884,887¢% 829.8875 1888 8en ., 9875

1845 884 .9125 826.5125 1889 886.0125

1&84¢% 854.9375 925.937% 1890 886.02375

1847 884.9625 929 . 9625 1891 B26.0625

184~ 284,9875 929 43875 1882 885.0875

1849 §85.012% 930.0125 1883 886.1125%

1250 825.037% O930.037% 1894 886.1875

1831 8385.0625 930.00625 1895 B86.1%25

1852 885.0875 33G.0875 18996 886.1875

1852 £e5.1125 9301125 1897 88c.2125

1854 885.1875 930.1275 1898 886.2375

1853 885,1625 830.162% 1899 886.2625

185» 885.1875% 835.187% 1500 Bfeo.2875

1857 885.2125 830.2125 1301 88¢.3125

1855 25,2275 93C 275 1602 BRe, 3275

Taple H-1 E-TACS Cellulzr Channel Numbers and Freguencies
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Channel Mobile Mobilie Thannel Mobile Mobile

Number Transmit Receiws Mumber Transmit Rocoive
(MEz) {MHz) (MHz} (MBzo
1903 88o0.3025 931.3825 1947 887.4625 932. 4+ 25
1904 886.3875 931.387% 1948 887.487°% Q52 477658
1905 886.4125 931.412%5 1949 887.512% 932.512°5
1906 886.4375 931.4375% 1950 B87.537¢% 932.537¢%
1907 886.4625 931 .4825 1881 887.5625 932.5¢625
1908 886.487°5 931.487°% 1952 887.587%5 032.5875
1409 886.5125 931.5145 1953 887.0l25 B3, 61028
1910 886.5375 9321.537% 1954 887.6375 932 . 8375
1911 886.5625 931 2k 1955 887.6825 332.640250
1912 88¢.587%5 831, 1956 887.6875 SR LYSL
1913 886.6125 931. 1857 837.712% 932,71
1914 886.6375 931. 1958 867.737% 932, 7375
1915 886.6625 931. ; 1859 887.7¢25 3307 02E
1916 886.6875 931.6875 1960 887.7875 937,
1917 886.7125 931.7125 1961 887.8125 932 .7212¢
1918 886.7375 831.7375 19062 887.8375 932.8375
1919 886,7625 831.7625 1963 B87.8625% 832,728
1520 886.7875 831.78B75 1964 887.8875 832.8%
1921 886.8125 G31.812% 1965 887.912¢% 932. 9125
1922 886.8375 831.837¢% 1966 887.9375 932.9275
1923 886.8625 831 .8625 1967 887.9625 937, 4r2-E
15824 886.3875% 931.8875 1968 887.9875 G32.987¢
1925 886.9125 931.9125 1969 888.0125 933. 0125
1926 886.9375 931.98375 1970 888.037% 933.037%
1927 886.9625 931.%625 1871 888.0625% 933 . 0625
1928 886.9875 931.8875 1972 888.0875% 9332.0875
1929 887.0125 2z.012¢ 1973 888.112¢% 933 .11.25
1930 B87.0375 §32.037¢ 1974 288.1975 9332.1975
1931 887.0625 G32.0¢258 1975 888.1625 933..62%
1632 887.0875 932.087° 1976 888.197¢% 933.1457%
1933 887.1125 Q22,1105 1877 888.212% 333.2125
1934 887.197% G32.1¢e7¢% 1978 B88B.237¢ 933.2375
1935 B87.1625 932.1625 1979 8838.2625 933.2625
1936 887.197¢% 932.1975 1980 888.287% 933.2875
1937 887.2125 932z.2125 1981 ggg.=212¢% 33.352¢
1933 887.2375 932 .227" 1982 288.2375 932, :27%
1929 887.2625 932.202% 1983 B888.262 33,3625
1540 887.2875 Q32,2275 1984 B88.387% 933.3875
15641 887 .312% §32.312°%5 1985 888.4125 933.4125
1942 887.3375 932.337°% 1986 838.4375 933.437¢%
1943 887.362% 932.3645 1887 288.4¢02° 9354625
1944 887 .2875 B32.387% 1948 388 .4275 932.4875
1945 887 .412% GR2.412% 1989 888.51053 923.2125
1945 BB7.4375 832.4375 1990 B38.537°¢% 9332.5378
Takle H-1 E-TACS5 Cellular Channel Numbers and Freguencies {(Cont)
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Channel Mobile Mobile Channel Mobile Mobile
Number Transmit Receive Nunber Transmit Receive
(MHz} (MHz} (MHz) (MHz)

1991 888.5625 933.5625 2021 889.3125 934.3125
1662 888.5875 8933.5875 2022 889.3375 934.3375
1992 888.6125 933.6125% 2023 889.3625 934.3625
1994 888.6375 933.6375 2024 889.3875 934.3875
1695 888.6625 933.6625 2025 889.4125 934.4125%
1996 888.6875 $33.6875 2026 889%.4375 934.4375
1997 888.7125 933.7125 2027 889.4625 934.4625%
1998 888.7375 933.7375 2023 889.4875 934.,4875
1959 888.7625 933.7625 2028 880.5125 8934 .5125
2000 888.7875 933.7875 203G 889.5375 G34.5375
2001 888.8125 933.8125 2021 889.5625 934.5625
z2002 888.8375 933.8375 2032 889.5875 934.5875
2003 888.8625 933.8625 2033 889.6125 834.¢6125
2004 888.8875 933.8875 2034 889.6375 934.6375
2005 888,9125 933.9125 2035 889.6625 934.,6625
2006 888.9375 933.9375 20306 889.6875 934.6875
2007 888.9625 833.9625 2037 B89.7125 934.712%
2008 888.9875 933.9875 2038 889.7375 934.7375
2009 889.0125 934.0125 2039 889.7625 934,762%
2010 889.0375 8934.0375 2040 889.7875 534.787%5
2011 8B89.0625 934.0625 2041 88G.8125 934.8125
2012 889.0875 934,0875 2042 889.8375 834.8375
2013 886.1125 934.1125 2043 889.8625 834.8625
2014 8896.2075 934.2075 2044 889.8875 934.8875
2715 889.1625 934.1625 2045 889.9125 934.9125
2016 889.2075 934,2075 2046 889.,9375 934.9375
2017 889.2125 934.2125 2047 889.9625 9349625
2018 888.2375 $34.2375
Z019 889.2625 934.2625
2020 889.2875 934.2875

Table H-1 E-TACS Zellular Channel Numbers and Frequencies (Cont)
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SECTION 3 - DESCRIPTION OF CONTROLS,
CONNECTORS & INDICATORS
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MODULATION METER

Modulation Meter Zero
Adjustment

MODULATION Select Control

Modulation METER Control

VAR Tone Selector Switch

Control

1 kHz Tone Selector Switch

1 kHz Tone Level Control

RF Level Attenuator Control

RF Level Attenuator Vernier
Control

T/R Connector

AUX POWER Connector (Option 05
Gen. Amp only)

REF CAL Adjustment

DUPLEX Output Connector

EXT MOD/SINAD Connector

DEMOD Connector

TONE OUT Connector

Keyboard

MIC/ACC Connector

SCOPE/DVM Connector

AC/GND/DC Switch (Scope)

PWR/OFF/BATT Switch

23.

24.

25.

®®® O

FM/AM-1200S/A Front Panel

Controls, Connectors & Indicators

Scope VERTICAL Attenuator
Vernier Control

VERTICAL Attenuator Selector
Control

HORIZONTAL Sweep Vernier
Control

HORIZONTAL Sweep Selector
Control

. VERT POS Control

INT Control

FOCUS Control

HORIZ POS Control

CRT Display

GEN/LOCK Control

LOCK Lamp

ANT Connector

FREQ ERROR Meter Range Selector
Control

FREQ ERROR Meter

. VFD (Vacuum Fluorescent Display)

FREQ ERROR Meter Zero Adjustment
MODE Selector Control

. VOLUME Control

SQUELCH Control
SIG Indicator Lamp

peETAIL A

FM/AM-1200S5 ONLY
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3-1 FM/AM-1200S/A FRONT PANEL (Reference Figure 3-1)
ITEM NAME DESCRIPTION
1. MODULATION Meter

4.

Provides a visual display of modulation levels, RF power levels

(peak and average),

(See Figure 3-2.)

relative signal

Modulation Meter Zero Adjustment

Adjustment screw for mechanical

strength, battery test voltag
distortion and SINAD when selected by MODULATION Meter Control (4

when power to FM/AM-1200S/A is "OFF".

MODULATION Select Control

e,
)

zeroing of MODULATION Meter (1)

Selects modulation and demodulation modes of FM/AM-1200S/A receiver
for FM, AM, SSB and their associated pre- and post-detection band-
widths as shown in Table 3-1.

MODULATION
SELECT CONTROL DEMODULATIGN PRE-DETECTION POST-DETECTION
POSITION MODE BANDWIDTH BANDWIDTH
AM
NAR AM 6 kHz 8 kHz
NORM AM 15 kHz 8 kHz
SSB SSB 6 kHz 8 kHz
_EM
NAR FM 15 kHz 8 kHz
MID FM 200 kHz 8 kHz
WIDE FM 200 kHz 80 kHz
Table 3-1 Modulation Select Control Positions

Modulation METER Control

Selects input source for MODULATION Meter (1) as shown in Table 3-2
(Reference Figure 3-2).

3-1 Blank/3-2

05






