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GENERAL INFORMATION

SECTION 1 GENERAL INFORMATION

1.1 SCOPE OF MANUAL

This service manual contains operation, program-
ming, alignment, and service information for the E.F.
Johnson 7243 LTR-Net™ portable transceiver.

1.2 TRANSCEIVER DESCRIPTION

The 7243 LTR-Net portable transceiver operates
in the UHF 430-470 MHz freguency range. Power
output is selectable for low (1 watt) and high (4 watt)
levels.

A range of up to 16-100 systems are program-
mable, depending on the type and the number of
groups in each. Systems can be programmed for LTR-
Net, LTR, and conventional operation. Each system
can be programmed with up to 99 groups. Currently, all
transceivers have atelephone keypad and three
programmable option switches. Refer to Section 2.1
for more information on operating features.

1.3 PART NUMBER BREAKDOWN

Thefollowing is a breakdown of the part number
used to identify this transceiver.

242 -72x 3-X X 3

Banii Freg Range
i:x:g 0 = Full band (800/
8:800 MHz* oy

- - 1 = 400-440 MHz*
9 =900 MHz 3 =430-470 MHz
5= 470-512 MHz*
Type

3 =High Tier, dud BW ——

Signaling * These configurations are
2 = LTR* currently not available.
4 = Multi-Net*
5= SMARTNET/SmartZone*
6 =LTR-Net

1.4 TRANSCEIVER IDENTIFICATION

The transceiver identification number is printed
on alabel that is attached to the chassis. The following
information is contained in the identification number:

Model Revison Manufacture Warranty
FromPN.  Letter Date  Plant Number
| | | | |
7243 X A 251 U 12345

of Year

6= LTR—Net] Week No. J

\— Last Digit of Year

1.5 TRANSCEIVER TUNING

Thefield tuning procedure is described in

Section 5.

Table 1-1 7243 Portable Accessories

Accessory Part No.
Battery pack, nickel metal-hydride hi cap | 587-7200-140
Rapid charger base, single unit with 585-7200-023
120 VAC power supply
Antenna, hybrid UHF 585-7200-044
Belt clip 585-7200-032
Extension Test Cable Contact Cust Serv
Programming Accessories
LTR-Net 7243/98xx programming 023-9998-457
software, CD
PCTune software and test code, CD 023-9998-489
PCFlash soft. & LTR-Net op. code, CD | 023-9998-501
Remote Prog Interface (RPI) 023-9800-000
Programming cable (RPI to xcvr) 597-7200-031
DB9 F to DB9 M 6-ft cable 597-5900-002
DB-25 M to DB-9 F 6-ft cable 597-0005-057
DB-25 F to DB-9 M adapter 515-9000-015

1.6 ACCESSORIES

The accessories available for this transceiver are
listed in Table 1-1. A brief description of some of
these accessories follows:

Extension Test Cable- Thiscableisrequired to
operate the transceiver when it has been opened to
access internal components. It reconnects the keypad/
display board to the audio/logic board.

Programming Hardware - The RPI providesthe
interface between the programming computer and
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GENERAL INFORMATION

transceiver. The cables from the RPI to computer and
transceiver are not included with the RPI and must be
ordered separately.

Programming Software

The following three types of programming can be
performed with 7243 portable transceivers:

Personality Programming - This programming sets the
parameters that can be different for each transceiver
such as channel frequencies, system and group infor-
mation, and locality information. This programming is
performed by the LTR-Net Programming software,
Part No. 023-9998-457, and described in Section 3 of
this manual.

Transceiver Tuning (PCTune) - Most transceiver
adjustments are made electronically and stored by the
logic. The software used to perform these adjustments
iscalled PCTune, and it is described in Section 5.

NOTE: To run the PCTune software, the transceiver
must first be re-flashed with temporary test operating
software (see following).

Loading Different Operating Code (PCFlash) - The
PCFlash software is used to upgrade the actual oper-
ating software of the transceiver. This software is
stored in areprogrammabl e Flash memory device, and
is the basic operating code of the transceiver.

The LTR-Net operating software may be changed
to upgrade features, correct bugs, or tune the trans-
ceiver. Section 5.2 describes how temporary test oper-
ating code is loaded to tune the transceiver and LTR-
Net operating code is reloaded to restore normal oper-
ation. Test operating code is included on the PCTune
CD, and LTR-Net operating code isincluded on the
PCFlash CD (see Table 1-1).

1.7 FACTORY CUSTOMER SERVICE

The Customer Service Department of the E.F.
Johnson Company provides customer assistance on
technical problems and the availability of local and
factory repair facilities. Regular Customer Service
hoursare 7:30 am. - 5:30 p.m. Central Time, Monday-
Friday. The Customer Service Department can be
reached using the following telephone numbers:

Toll-Free: (800) 328-3911
FAX: (507) 835-6969

E-Mail: customer service@efjohnson.com You can
also email aperson directly if you know their first
initial/last name (example: jsmith@efjohnson.com).

NOTE: Emergency 24-hour technical support is also
available at the 800 and preceding numbers during off
hours, holidays, and weekends.

When your call is answered at the E.F. Johnson
Company, you will hear a brief message informing
you of numbersthat can be entered to reach various
departments. This number may be entered during or
after the message using atone-type telephone. If you
have a pulse-type telephone, wait until the messageis
finished and an operator will come on the line to assist
you. When you enter some numbers, another number
is requested to further categorize the type of informa-
tion you need.

You may also contact the Customer Service
Department by mail. Please include all information
that may be helpful in solving your problem. The
mailing addressis as follows:

E.F. Johnson Company
Customer Service Department
299 Johnson Avenue

PO. Box 1249

Waseca, MN 56093-0514

1.8 FACTORY RETURNS

Repair service isnormally available through local
authorized E.F. Johnson Land Mobile Radio Service
Centers. If local serviceisnot available, the equipment
can be returned to the factory for repair. However, it is
recommended that you contact the Customer Service
Department before returning equipment. A service
representative may be able to suggest a solution to the
problem making return of the equipment unnecessary.

Be sureto fill out a Factory Repair Request Form
#271 for each unit to be repaired, whether it isin or
out of warranty. These forms are available free of
charge by calling Customer Service (see Section 1.7)
or by requesting them when you send a unit in for
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GENERAL INFORMATION

repair. Clearly describe the difficulty experienced in
the space provided and also note any prior physical
damage to the equipment. Include thisform in the
shipping container with each unit. Your telephone
number and contact name are important as there are
times when the technicians may have specific ques-
tions that need to be answered in order to completely
identify and repair a problem.

When returning egquipment for repair, it is also
recommended that you use a PO number or some other
reference number on your paperwork in case you need
to call the repair lab about your unit. These numbers
arereferenced on the repair order and make it easier
and faster to locate your unit in the lab.

Return Authorization (RA) numbers are not
necessary unless you have been given one by the Field
Service Department. RA numbers are required for
exchange units or if the Field Service Department
wants to be aware of a specific problem. If you have
been given an RA number, reference this number on
the Factory Repair Request Form sent with the unit.
The repair lab will then contact the Field Service
Department when the unit arrives.

For additional information on factory service, the
Depot Service Department can be contacted at the
following E-mail address:

depotrepair @efjohnson.com
1.9 REPLACEMENT PARTS

Replacement parts can be ordered directly from
the Service Parts Department. To order parts by phone,
dial the toll-free number as described in Section 1.7.
When ordering, please supply the part number and
quantity of each part ordered. E.F. Johnson dealers
also need to give their account number. If thereis
uncertainty about the part number, include the desig-

nator (C512, for example) and the model number of
the equipment the part is from.

You may aso send your order by mail or FAX.
Themailing addressis as follows and the FAX number
isshown in Section 1.7.

E.F. Johnson Company
Service Parts Department
299 Johnson Avenue

P.O. Box 1249

Waseca, MN 56093-0514

1.10 INTERNET HOME PAGE

The E.F. Johnson Company has a site on the
World Wide Web that can be accessed for information
on the company about such things as products,
systems, and regulations. The address is
http://www.efjohnson.com.

1.11 DISASSEMBLING TRANSCEIVER

Proceed as followsto separate the front cover and
chassis:

1. Remove the battery pack and antenna.
2. Remove the two screws located on the back.

3. Thefront cover and chassishinge at the top, so care-
fully separate the lower end of the chassis from the
cover and pivot the lower end outward.

4. When reassembling these parts, make sure that the
rubber perimeter gasket isin the groove (if neces-
sary, hold it in the curved area with your fingers).

NOTE: To operate the transceiver with the front and
back separated, the extension test cable listed in Table
1-1lisrequired.
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1.12 BATTERY CHARGER INFORMATION
1.12.1 GENERAL

The battery pack for the 7243 portable contains
six nickel metal hydride (NiMH) batteries connected
in series. Nominal battery pack voltageis 7.5 voltsand
battery capacity is 1450 mAH.

The 7243 charger shown in Figure 1-1 has two
dots in which to place a battery. The back slot isfor
fast charging and the front slot is for slow charging.
Only the battery can be inserted in the fast charge slot
and the entire transceiver can be inserted in the slow
charge slot if desired. Batteries can be charged in both
dots at the same time. The operation of the LEDsis
shown in Table 1-2.

Table 1-2 Charger Indicators

o Indicator
Indication
Fast Charge Slow Charge
Flashing Red [1] | Checking battery N/A
condition
Constant Red  |Rapid charge mode N/A

Constant Green |Trickle charge mode|Slow charge mode
Off [2] No charging is No charging is
occurring occurring

[1] If condition persists, battery temperature may not within
required range (0 to +45° C).
[2] Possible causes are poor contact (clean the charger and

battery contacts) or a defective battery.

Fast Charge Slot Slow Charge Slot

Fast Charge Slot
Indicator

Slow Charge Slot Indicator

Figure 1-1 Battery Charger

1.12.2 FAST CHARGING

When a battery is placed in the fast charge slat,
the fast charge indicator briefly flashes red while the
battery is checked to determine if its temperature is
within the required range (0 to +45° C/+32 to +113°F).
If itis, fast charging begins and it changes to steady
red. The fast chargerateis 1320 mA £100 mA. When
the battery is nearly fully charged, it switchesto the
trickle rate of 20-40 mA and the indicator turns green.
It continues at the trickle rate until the battery is
removed from the charger. Approximate charge time
in thisslot for afully discharged battery is 1.5 hours.

The charger uses the AT/At (change in tempera-
ture/change in time) method to sense that the battery is
nearly fully charged and that switching to the trickle
mode should occur. This method detects when the
battery temperature beginsincreasing at a faster rate
which normally provides the first indication that the
battery isfully charged.

To provide fail-safe operation, the trickle rate is
also selected if the battery temperature rises above
+50° C (+122° F) or charge timein the rapid mode
exceeds 90 minutes £20%.

NOTE: Occasionally, afully charged condition may be
fal sely detected and the trickle mode entered after only
a few minutes of rapid charging. To resume normal
rapid charging if this occurs, momentarily lift the
battery out of the slot.

1.12.3 SLOW CHARGING

Batteries charged in the front slot are always
charged at the slow rate of 100-120 mA. The slow
charge indicator turns green when charging is occur-
ring. Typical chargetimein thisdot for afully
discharged battery is 20 hours (with transceiver power
turned off if applicable). If the transceiver power ison,
this slot basically maintains the charge of the battery.

November 2001
Part No. 001-7240-001
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7243 SPECIFICATIONS

The following are general specifications intended for use in testing and servicing the transceiver. For current
advertised specifications, refer to the 7243 product information sheet available from your E.F. Johnson sales repre-
sentative. Specifications are subject to change without notice.

Operating Mode

Frequency Range

Systems Programmable
Groups Programmable
Transmit/Receive Separation
Channel Spacing

Frequency Stability (tx and rx)
Dimensions (with battery and controls)

Weight (with battery)
Power Source
Typical Battery Life
Compliance

Circuit Protection

Sensitivity

Sdlectivity

Spurious and Image Rejection
Intermodul ation

Audio Output Power

Audio Distortion
Audio Response
Channel Spread
Current Drain

High RF Power Output
Low RF Power Output
Spurious and Harmonic

FM Hum and Noise

Audio Distortion

Audio Frequency Response
Audio Modulation

Channel Spread

Current Drain (maximum)

Load Impedance
Duty Cycle (3-3-54 seconds)

GENERAL

LTR-Net/LTR (trunked), and conventional (non-trunked)
430-470 MHz

Up to 16-100 depending on system type and number of groups
Up to 99 per system

Within channel spread, 0 MHz conventional talk-around

12.5 kHz - 2.5 kHz maximum deviation

25 kHz - 5 kHz maximum deviation

2.0 PPM —22° to +140° F (-30° to +60° C)
57"Hx22"Wx14"D

145mm H x 55mm W x 35mm D

15 0z. (410 g)

7.5 VDC nickel metal-hydride (NiMH) battery pack, 1450 mAH
(5-5-90) 7.3 hours (high power), 9.9 hours (low power)

FCC parts 15 and 90

3-amperefuse

RECEIVER

0.35 1V (12 dB SINAD)

—65dB at 25 kHz /-60 dB at 12.5 kHz
—65 dB

—65 dB

Internal Speaker - 0.5 watt (16-ohm load)
External - 1.5V rms (680-ohm load)
Less than 5% at rated power (0.5 watt)
+1, -3 dB at 6 dB per octave de-emphasis characteristic
40 MHz

Standby (squelched) - 100 mA maximum
Rated Audio Output - 275 mA maximum

TRANSMITTER

4.0 watts

1.0 watt

—60 dB

—40 dB at 25 kHz, —-34dB at 12.5 kHz
5% maximum at 1 kHz

+1, -3 dB from a 6 dB per octave pre-emphasis characteristic
11KOF3E, 16K0F3E

40 MHz

Low Power - 950 mA

High Power - 2 A

50 ohms

5% (Transmit-Receive-Standby)
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SECTION 2 OPERATION

Antenna Jack

On-Off/\Volume

Accessory
.Connector

Figure 2-1 Top Panel Controls

2.1 FEATURES
2.1.1 GENERAL FEATURES

Thefollowing features are available in all oper-
ating modes (LTR-Net/LTR/conventional).

* Upto 16-100 systems programmabl e depending on
type (LTR-Net/LTR/conv) and number of groupsin
each.

* Upto 99 groups programmable per system

e LTR-Net™, LTR®, and conventional operating
modes

* Unique 8-character system and group identification
tags

® System and group scanning

® User programmable system and group scan lists

Menu mode to select functions

Telephone mode for convenient number dialing
Three programmabl e option switches

Keypad lock (with and without password)

Call indicator

Time-out timer

Receive-only groups

Companding

2.1.2 LTR-NET FEATURES

The following features are available when an
LTR-Net system is selected.

® Roaming (automatic locality search)

Special callsincluding telephone, unique ID, and
directed group

Busy queuing of special calls by radio system
Transmit inhibit

Receive priority calls

Standard group calls (mobile-to-mobile)
Automatic registration/de-registration

2.1.3 LTR FEATURES

The following features are available when an
LTR system is selected.

* Standard group and telephone calls
® Transmit inhibit
® Receive priority calls

2.1.4 CONVENTIONAL FEATURES

Busy indicator

Talk-around

User-adjustable squelch level
Monitor mode

Call Guard® squelch control
Transmit disable on busy

NOTE: Programming deter mines the availability of
many of the preceding features.
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System Phone Not Group Scan
Scan List  Group Not Used Used  Monitor List
Low
Power Scan| Call Priority
Y yy
Z C 4 P2 G
JUTT DT TR DRTR Dl DT TR DR
ZANC D20 DZAN DZIN DTN
UD 2 Tx
8-Character Not Low  UID/Aux Transmitter
Alphanumeric Used Battery  Group Keyed
Display
Conv Ch Keypad
Busy Lock

Figure 2-2 Display

2.2 CONTROLS AND DISPLAY
2.2.1 TOP AND SIDE CONTROLS
NOTE: These controls are shown in Figure 2-1.

On-Off Volume - Turning this knob clockwise turns
power on and sets the volume level. Turning it coun-
terclockwise to the detent turns power off. Power ison
when information appears in the display. Refer to
Section 2.3.3 for more information on setting volume.

Option Switch 1 - This switch can be programmed to
control a specific function (see Section 2.5.1).

Antenna Jack - Connection point for the antenna.

Accessory Connector - When the protective cover is
removed, this connector can be used to access PTT,
speaker, and microphone lines for transceiver service
and testing. It is also the connection point for the
computer when programming the transceiver.

Battery Release Button (Not shown) - Thisbutton is
located on the bottom end of the transceiver, and it is
pressed to release the battery so that it can dlide down-
ward and be removed from the radio.

NOTE: Turn off transceiver power before removing
the battery. This ensures that current settings are prop-
erly saved and the de-registration message is sent.

Option  PTT 2.2.2 SIDE CONTROLS

Switch 2 Switch . . . .
Option Switch 2 - Thisswitch can

be programmed to control a
specific function (see Section
2.5.1).

PTT (Push-To-Talk) - Thisswitch
keys the transmitter so that a
message can be transmitted. The
“Tx” icon is displayed when the
transmitter is keyed.

Option Switch 3 - Thisswitch can
be programmed to control a

Option e ; ;
Switch 3 specific function (see Section
25.1).
2.2.3 DISPLAY

8-Character Alphanumeric Display - This area of
the display indicates the selected system and group
(Section 2.3.4), dialed number (Section 2.7), error
conditions, and other information (Section 2.12.4).

[S] - Indicates that the displayed system isin the scan
list and scanned normally (see Section 2.6.7).

o - Thebase portion of thisicon is displayed when
the displayed group is programmed for telephone
calls, and the top portion (receiver) is displayed when
the dial modeis selected (see Section 2.7).
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8 - Not currently used.

L - Indicates that low transmit power is selected (see
Section 2.4.8).

Z - Indicates that the scan mode is selected (see
Section 2.6.1).

A - Not currently used.

C - Indicates that a call has been received on agroup
programmed for a call indicator (see Section 2.4.2).
Press any key to turn this indication off.

»{ - Indicates that the monitor mode has been enabled
by the Monitor option switch (see Section 2.11.2).

P> - “P” indicates that the displayed group isan
LTR-Net/LTR priority 1 group, and “P2” indicates that
itisapriority 2 group (see Section 2.8.2).

[G - Indicates that the displayed group isin the scan
list and scanned normally (see Section 2.6.7).

BUSY - Indicates a carrier is being detected on the
selected conventional channel.

[M - Not currently used.
- Indicates alow battery condition. The
battery should be recharged soon after thisindication
appears (see Section 2.3.8).

UID - Indicates that the displayed group is
programmed for an LTR-Net Unique ID or Directed
Group call (see Section 2.9.1).

® - Indicates that the keypad has been locked by
pressing FCN <« or FCN P (see Sections 2.3.6 and
2.3.7).

Tx - Indicates that the transmitter is keyed. This
occurs when the push-to-talk switch is pressed or a

register/de-register message is sent (see Section 2.9.4).

2.2.4 FRONT PANEL KEYS

The front panel keys are shown in Figure 2-3
above. Most keys control two or more functions. The

2-3

GRP
CLR
3
DIAL
6
saL
=
G.A/D
e

SYs
RCL

2
PHONE

5
MENU
8
SND
0

[ 4

Figure 2-3 Front Panel Keys

function labeled on the key isusualy selected by
simply pressing the key, and the function labeled
under the key isusually selected by first pressing
another key such asthe FCN (Function).

In addition, one set of key functions may be
available in the standard mode and another in the dial
mode (see Section 2.7). All key functions except 0-9
can also be assigned to an option switch and controlled
by both as described in Section 2.5.1. Holding a key
down causes repesating if applicable. These keys
operate as follows:

FCN (SCAN)

Standard Mode
FCN - Enablesthe alternate function of the next key
that is pressed. This alternate function is active for
2 seconds or until another key is pressed, which-
ever occurs first.
FCN SCAN - Turns scanning on and off.
Dial Mode
FCN - Selects the alternate function of various keys
as described in the following information.

SYS(RCL)

Standard Mode
SY S- Pressing repeatedly selects next higher system.
SYS # - Selects the next higher system.
SYS % - Selectsthe next lower system.
SY S (xx) - Directly selects specified system.
FCN RCL - Momentarily displays the selected
(revert) system if it is not being displayed.
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Dial Mode

RCL - After recalling a number, scrolls through
other numbers programmed in memory.

FCN RCL (0-9) - Recdls the number stored in the
specified memory location.

FCN RCL % - Recallsthe last number recalled
from memory.

FCN RCL # - Recallsthe last number sent by FCN
SND.

GRP (CLR)

Standard Mode
The GRP key changes or displaysthe selected group
similar to the “SY'S’ key just described.
Dial Mode
CLR - Erasesthelast digit in the display.

FCN CLR - Erases the entire number in the display.

1 (HOME)

Standard Mode
FCN HOME - Selects the pre-programmed home
system/group.
1 - Pressing this key with the PTT switch pressed
transmitsthe “1” digit.
Dial Mode
1- Dialsthe“1” digit.

2 (PHONE)

Standard Mode
FCN PHONE - Selects the dial mode and the first
telephone group in the current system.
2 - Pressing this key with the PTT switch pressed
transmitsthe 2" digit.
Dial Mode
2 - Dialsthe 2" digit.
FCN PHONE - Exitsthe dial mode and sends the
call termination characters.

3 (DIAL)

Standard Mode
FCN DIAL - Selectsthe dial mode without
changing the currently selected group.
3 - Pressing this key with the PTT switch pressed
transmitsthe 3" digit.
Dial Mode
3 - Dialsthe*3” digit.

FCN DIAL - Exitsthe dial mode without sending
the call termination characters.

4 (PAGE)

Standard Mode
FCN PAGE - The page function is currently not
available.
4 - Pressing this key with the PTT switch pressed
transmitsthe “4” digit.
Dial Mode
4 - Dialsthe“4” digit.

5 (MENU)

Standard Mode
FCN MENU - Selects the menu mode (Section
2.5.2).
5 - Pressing this key with the PTT switch pressed
transmitsthe “5” digit.
Dial Mode
5 - Dialsthe“5” digit.

6 (SQL)

Standard Mode
FCN SQL - Selects the squelch adjust mode for
conventional channels (Section 2.11.4).
6 - Pressing this key with the PTT switch pressed
transmitsthe“6” digit.
Dial Mode
6 - Dialsthe “6” digit.

7 (SA/D)

Standard Mode
FCN S.A/D (System Add/Delete) - Changes the
scan list status of the currently displayed system.
The system isin the scan list and scanned
normally if “[S]” is displayed when not scanning.
7 - Pressing this key with the PTT switch pressed
transmitsthe 7" digit.

Dial Mode

7 - Dialsthe*7” digit.

8 (SEND)

Standard Mode

8 - Pressing this key with the PTT switch pressed
transmitsthe “8” digit.

November 2001
Part No. 001-7240-001



OPERATION

Dial Mode
8 - Didsthe“8” digit.
FCN SEND - Automatically transmits the number
in the display (after the system has been accessed
by briefly pressing the PTT switch).

9 (G.A/D)

Standard Mode
FCN GA/D (Group Add/Delete) - Changes the scan
list status of the currently displayed group. The
group isin the scan list and scanned normaly if
“[@" is displayed when not scanning.
9 - Pressing this key with the PTT switch pressed
transmitsthe “9” digit.
Dial Mode
9- Didsthe®9” digit.

0(STR)

Standard Mode
FCN STR - Changes between the numeric and alpha
display modes (Section 2.3.4).
0 - Pressing this key with the PTT switch pressed
transmitsthe“0” digit.
Dial Mode
0- Diasthe“0” digit.
FCN STR (0-9) - Stores the displayed number in
the specified memory location.

* ()

Standard Mode
% - Pressing this key with the PTT switch pressed
transmitsthe” $”" digit.
SYS %% - Selects the next lower system (see
preceding “SYS” key description).
GRP % - Selectsthe next lower group (see
preceding “GRP” key description).
FCN « - Selects keypad (password) lock feature.
Dial Mode
3% - Dialsthe“ $%" digit.
FCN <« - Entersapause when dialing a telephone
number.
FCN RCL % - Recallsthe last number recalled
from memory.

#(p)
Standard Mode

# - Pressing this key with the PTT switch pressed
transmitsthe “ #” digit.

SYS # - Selects the next higher system (see
preceding “SYS” key description).

GRP # - Selects the next higher group (see
preceding “GRP” key description).

FCN P - Selects the keypad (standard) lock
feature.

Dial Mode

# - Dialsthe* #” digit.

FCN P - Displaysthe overflow digits.

FCN RCL # - Recallsthe last number sent by FCN
SND.

2.3 BASIC OPERATION
2.3.1 POWER-UP SEQUENCE

When power isturned on using the top panel on-
off/volume control, a beep sounds, the backlight turns
on, al segments and icons in the display are momen-
tarily enabled, and the last seven digits of the trans-
ceiver part number (see Section 1.3) are very briefly
displayed. The transceiver isthen operational.

2.3.2 BACKLIGHT OPERATION

The display and keypad backlight automatically
turns on for 3 seconds whenever any key is pressed or
power isturned on. If the Backlight menu parameter is
enabled (see Section 2.5.2), selecting “On” enables
this operation and selecting “ Off” disables it entirely.

2.3.3 SETTING VOLUME LEVELS

The relative volume level can be determined by
noting the position of theindex on the volume knob. A
tone or background noise may also be enabled for use
in setting the volume as follows:

* |f key presstones are enabled, a short tone sounds
whenever any key is pressed.

* If aconventional system isselected and the monitor
option switch is programmed (see Section 2.11.2),
press this switch. If someoneistalking on the
channel, voice is heard. If no oneistaking, the
squelch can be adjusted as described on Section
2.11.4 so that noiseis heard. Thetransceiver cannot
be manually unsquelched when an LTR-Net or LTR
system is selected.
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2.3.4 SYSTEM/GROUP DISPLAY MODE

Two system/group display modes can be selected.
Oneisanumeric format and the other is an alphatag
format. To switch between these modes, press FCN
STR or select the S/G DISPL menu parameter (see
Section 2.5.2). Turning power off does not change the
selected mode. These modes operate as follows:

Numeric Mode - The system and group numbers are
displayed as“ Sxx Gxx” and the group alphatag is not
displayed. For example, System 1 and Group 2 are
displayed as follows. When system or group scanning
is occurring, the numbers are replaced by dashes (see
Section 2.6.2)

ot

[l
U

Numeric Display Mode

AlphaTag Mode - The group alphatag is displayed
instead of the system and group numbers. For
example, the “CAR 220" group isdisplayed as
follows. When system or group scanning is occurring,
the alphatag isreplaced by “SY S SCAN or “GRP
SCAN” (see Section 2.6.2). To briefly display the
selected system number, press FCN RCL.

-
—l

17
)3

=

"

—

ll
..

—

Alpha Tag Display Mode
2.3.5 SYSTEM AND GROUP SELECT

Systems and groups are selected as follows.
When the system is changed, the last selected group in
the new system is displayed.

* Toincrease the selected system, press SY S repeat-
edly or press SY Sand then # ( p>). Likewise, to
increasethe selected group, press GRPrepeatedly or
press GRP #. Holding the # key down causes the
function to repeat. After the highest system or group
is selected, wrap-around to the lowest system or
group occurs.

* Todecreasethe selected system, press SY Sand then
% (). Likewise, to decrease the selected group,

press GRP $%. Aswhen selecting asystem, holding
the %% key down causes the function to repeat, and
after the lowest system or group is selected, wrap-
around occurs.

* Todirectly select a system or group number, press
SY S or GRP and then the number of the desired
system or group. For example, to select Group 9,
press GRP, 0, 9. A leading “0” must be entered to
select systems and groups 1-9.

2.3.6 KEYPAD DISABLE (STANDARD)

Occasionally, the front panel keys may be acci-
dentally pressed, for example, if the transceiver is
carried on abelt and it brushes against an object. To
prevent this from happening, the front panel keys and
option switches can be quickly disabled by simply
pressing FCN P . The disabled condition is indicated
by the § icon.

If akey or option switch is then pressed, all that
happensis“LOCKED” isdisplayed. The on-off/
volume and PTT controls remain functional so that
calls can be received and transmitted. To re-enable the
keys and option switches, press FCN P again.
Turning power off does not change the selected mode.

2.3.7 KEYPAD DISABLE (USING PASSWORD)

To prevent unauthorized changing of the selected
system and group and other operating parameters, the
keypad and option switches can be disabled using a
password. To select this disable mode, pressFCN .
“PASSWORD?” isthen displayed to indicate that a
four-digit unlock password must be entered. This pass-
word can be any four-digit number except “0000”. The
desired password must be entered twice (the second
timeisto confirm it). The keypad and option switches
are then disabled asindicated by “LOCKED” and §
in the display.

If akey or option switch is then pressed, all that
happensis“PASS LCK" isdisplayed. To re-enablethe
keypad and option switches, pressFCN <« again and
re-enter the four-digit password. Aswith the disable
mode described in the preceding section, the on-off/
volume and PTT controls remain active so that calls
can be received and transmitted normally.
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NOTE: This password is not preprogrammed and
there is no override procedure. Therefore, ifitis
forgotten, the transceiver must be reprogrammed to
return it to normal operation.

2.3.8 LOW BATTERY INDICATION

When the battery voltage dropsto the point where
recharging isrequired, the iconisindicated in
the bottom part of the display. In addition, a beep
sounds when thisindication initially appears and
whenever the push-to-talk switch isreleased (if the
key presstoneis enabled). The battery should be
recharged as soon as practical after thisindication

appears.

Low transmit power is automatically selected
during alow battery condition (indicated by “L” in
display), and the current settings of switches and other
parameters continue to be saved in memory. The low-
battery indication is reset by turning power off and
then on again.

2.3.9 OPTION SWITCHES

This transceiver has three option switches that
can be programmed to control various functions as
described in Section 2.5.1. These switches are the
push-button switch on the top panel, the switch imme-
diately above, and the switch immediately below the
PTT switch on the side panel.

2.3.10 DISPLAYING SOFTWARE REVISION
NUMBER

To display the operating (Flash) software version
number, turn power on with PTT switch pressed. The
version number isdisplayed as “VER x.xx". To return
to normal operation, press FCN RCL or cycle power.
The software version number can also be read using
the programmer by selecting the Transfer > Read
Factory Info function (see Section 3.7).

2.3.11 LTR-NET, LTR, AND CONVENTIONAL
OPERATION

Introduction
Thistransceiver can be programmed to operatein

the LTR-Net, LTR, and conventional modes. Each
selectable system can be programmed to select a

locality programmed for one of these modes. The type
of operation that is programmed is determined by the
type of repeater equipment being accessed. The differ-
ences in operation are described in the following infor-
mation and also noted elsewhere as required.

LTR-Net and LTR Operation

The LTR-Net mode provides the most operating
features. Some features available only in the LTR-Net
mode include roaming (automatic locality search),
unique ID calls, and directed group calls. LTR-Net
features are described in Sections 2.8, and a general
overview of LTR-Net operation islocated in Section 6.

Operation in the LTR mode is similar to the LTR-
Net mode except that the preceding and some other
LTR-Net features are not available. The types of calls
that can be placed in the LTR mode are standard group
(mobile-to-mobile) and telephone. LTR features are
described in Sections 2.8 and 2.10 and also inthe LTR
Application Note, Part No. 009-0001-020, Rev. 8 or
later.

Both the LTR-Net and LTR modes provide auto-
matic channel selection (trunking) and monitoring
before transmitting. Special tones and display
messages indicate busy and out-of-range conditions.
Telephone calls can be placed almost as conveniently
as with your home telephone. The information
programmed in LTR-Net and LTR systems and groups
is described in Section 2.3.12.

Conventional Operation

In the conventional mode, selecting a system
selects aradio channel, and selecting a group selects
the squelch control coding (CTCSS, CDCS, or carrier)
and other parameters (see Section 2.3.12). The squelch
level must be adjusted manually as described in
Section 2.11.4 to properly receive conventional calls.

With conventional operation, an out-of-range
condition is not indicated by a special tone or display
message because there is no data handshake with a
repeater that allows this condition to be detected. A
busy condition is detected automaticaly if the
Transmit Disable On Busy feature is used (see Section
2.11.3). Otherwise, it must be detected manually as
follows. Refer to Section 2.11 for more information on
conventional operation.

November 2001
Part No. 001-7240-001



OPERATION

To manually monitor a conventional channel
before transmitting to determineif it is being used by
someone else, proceed as follows:

Using Busy Indicator - With scanning disabled and
the squelch control adjusted as described in Section
2.11.4, note if “BUSY” isindicated in the lower part
of the display. If it is, acarrier is being detected on the
currently selected conventional system (channel). If
thisindication is not displayed, the channel is not busy
and the message can be transmitted.

Using Monitor M ode - If scanning, pressing the
Monitor option switch (see Section 2.5.1) disables
scanning and enables the monitor mode indicated by
»q in the display. The monitor mode disables squelch
control features so that all messages are heard. If none
are heard, the channel is free and the message can be
transmitted. Refer to Section 2.11.2 for more informa-
tion on monitoring.

2.3.12 LOCALITIES, SYSTEMS, AND GROUPS

When any call is placed, alocality, system, and
group are selected. Definitions of these terms follow.

Localities

AnLTR-Net or LTR locality istypically asingle
repeater site in which the repeaters are co-located and
interconnected by a common busto form atrunked
channel group. A conventional locality may or may
not include repeaters at the same physical site. A
locality can include up to twenty repeaters.

Unique locality parameters include the channel
frequencies and bandwidth of each repeater at the site,
the status repeater (LTR-Net only), and the repeaters
equipped with telephone interconnect (LTR only) and
companding. Up to approximately 25 LTR-Net or 60
LTR/conventional localities can be programmed (the
maximum number decreases as the number of banks,
systems, and groups increases).

Systems

Systems are a collection of groups and other
information unique to that system (see next para-
graph). Each system is linked to one of the
programmed localities, and up to 99 systems can be
programmed. Each system is programmed with a

2-8

unique alphatag and can have a different display
number in each bank (see Section 2.4.1).

LTR-Net and LTR systems are programmed with
the home repeater number, a collection of groups, and
atransmit inhibit block of 1D codes (see Section
2.8.4). The home repeater number and group ID code
form the address for group calls. In addition, the home
repeater is monitored for incoming call information
(the status repeater serves as a backup with LTR-Net
operation).

Conventional systems select a specific radio
channel and include one or more groups, each of
which can select unique coded squelch information on
that channel (see following).

Groups

The groups assigned to a system select individual
call information. Up to 99 groups can be assigned to
each system. With all three types of operation, each
group is programmed with a unique alphatag, group
scan, call indicator, and other information. The avail-
able group types are as follows.

LTR-Net Group Types

Dispatch - Used to place and receive standard group
(mobile-to-mobile) calls. Encode and decode IDs
from 1-239 can be specified.

Telco - Used to place and receive telephone calls.

Auxiliary - Used to place and receive unique ID and
directed group calls.

Data - Currently not available.
LTR Group Types

Dispatch - Used to place and receive standard group
(mobile-to-mobile) calls. Encode and decode IDs
from 1-250 can be specified when accessing an LTR
locality (site). If an LTR-Net locality isbeing
accessed, |Ds from 1-239 can be specified.

Telco - Used to place and receive telephone calls. A
RIC (interconnect) 1D is also specified. Thiscodeis
one that has been reserved on the repeater system
for telephone calls.
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Conventional Group Types

Only dispatch calls can be programmed with
conventional operation. Conventional groups select
Call Guard squelch, group scan, cal indicator, and
other information.

2.3.13 PLACING AND RECEIVING STANDARD
GROUP CALLS

General

These calls are between two or more mobile or
control station transceivers. The main difference
between these calls and the other typesis that no
number is dialed using the keypad. The following
procedure applies to al three types of operation (LTR-
Net, LTR, and conventional).

Placing a Standard Group Call

1. Turn transceiver power on and set the volume as
described starting with Section 2.3.1. With conven-
tional operation, aso make sure that the squelch is
properly set as described in Section 2.11.4.

2. Select the system and group of the mobile being
called as described in Section 2.3.5.

3. If aconventional call isbeing placed, monitor the
channel manually or automatically as described in
Section 2.3.11.

4. Press(and hold) the microphone PTT (push-to-talk)
switchtotalk and releaseit to listen. Operation with
LTR-Net, LTR, and conventional callsisasfollows:

LTR-Net and LTR Operation

* |f tones are enabled, the proceed tone sounds
shortly after the PTT switchispressedif theradio
system was successfully accessed (see Section
2.4.9). If tones are disabled, no tone soundswhen
the system is successfully accessed.

* |f theradio system is busy, the busy tone sounds
(see Section 2.12) and “BUSY” isindicated inthe
display. If the PTT switch continuesto be pressed,
the system is accessed as soon asit is free.

* |f theradio system could not be accessed because
of an out-of-range condition or some other
reason, the intercept tone sounds (see Section
2.12) and “NO ACCES’ isindicated in the
display. The PTT switch must then be released
and pressed again to make another access
attempt.

* When responding, busy or no access conditions
may also occur the same as when placing a call
because the system is re-accessed for each
transmission with these calls.

Conventional Operation

® |f the channel is busy and the Transmit Disable
On Busy feature is programmed (see Section
2.11.3), “DSBL BSY” isindicated in the display
and the transmitter is disabled. Any channel
activity is heard while the PTT switch is pressed.

® Otherwise, busy and out-of-range conditions are
not indicated and speaking can begin when the
PTT switchispressed (if the channel isnot busy).
If the proceed tone is enabled on conventional
systems, it indicates when speaking can begin but
does not indicate that the channel is free or has
been successfully accessed.

2.3.14 RECEIVING A STANDARD GROUP CALL

1. Select or scanthe system and group programmed for
the call you want to receive (see Section 2.6.1 for
scan information).

2. When the message is received, the display changes
to the system and group of the call. Pressthe PTT
switch to talk and release it to listen. If scanning or
if apriority call isreceived, aresponse may not
automatically occur on the group of the call. Refer
to Section 2.6.10 for more information.

2.4 GENERAL FEATURES
2.4.1 BANK SELECT

A bank is acollection of selectable systems that
have been set up for a specific application. For

example, one bank could be programmed for operation
in Minneapolis and another for operation in
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Milwaukee. Up to sixteen banks can be programmed,
and each bank isidentified by a unique alphatag.

Banks are selected by the BANK menu
parameter. In the menu mode, select the “BANK SEL”
parameter and then the desired bank as described in
Section 2.5.2. If this menu parameter is not available,
banks are not selectable.

When a different bank is selected, the last
selected system in that bank is displayed, and the
displayed group is the last selected group of that
system. These are the only user selected functions that
are stored on a per bank basis.

Any programmed system can be assigned to a
bank, and the system numbering can be different for
each bank. Only the systems in the currently selected
bank are selected or scanned, and at least one bank is
always programmed. Unique bank parameters include
Home system/group (see Section 2.4.6), default scan
enable status, and default scan list status of each
system.

The default scan status of the bank is valid only
until the first time it is changed by the scan enable
(FCN SCAN) key. Cycling power or re-selecting the
bank does not restore the programmed status.

Likewise, the default scan list parameter permits
the default scan list status of each system to be set on a
per bank basis. If the SCN SAVE menu parameter is
then disabled and the default set to “ Off”, the scan list
status of that system in that bank returns to the default
status whenever power is cycled. Otherwise, the
default statusisvalid only until the first time the scan
list statusis changed by the S.A/D function.

2.4.2 CALL INDICATOR

Thecall indicator is“C” in the upper part of the
display (see following illustration). Thisindicator
shows when a call was received while you were away
from the radio. Individual groups can be programmed
for this feature and it then turnson when acall is
received on one of those groups.

Thisindicator isturned off by pressing any button
or cycling power. If scanning and the “Last Received’
configuration is programmed (see Section 2.6.10), the

system and group of the last call are displayed. Other-
wise, the currently selected system/group is displayed.

Call
Indicator

Each selectable group can be programmed so that
the Call indicator is activated when a call is received.
With conventional operation, the Call indicator is acti-
vated if the transceiver unsquelches for 2 seconds or
longer. Therefore, if Call Guard squelchis
programmed, it must also be detected for the call indi-
cation to appear (unlessit is disabled by the monitor
mode).

2.4.3 COMPANDING

The companding feature is standard with this
transceiver and isavailableif it is enabled by program-
ming. Companding improves audio quality by
decreasing the amount of noise present in the audio
signal. It does this by providing a 2:1 compression of
the audio signal on the transmit end and a 1.2 expan-
sion on the receive end. Companding is especially
recommended for 12.5 kHz bandwidth channels
because audio quality improvement is usually
significant.

If this feature is used, it must be utilized in both
the transmitting and receiving mobile. The best results
are obtained if companding is also used in the
repeater; however, improvement till resultsif itis
used in only the mobile and handheld transceivers.
With telephone calls, companding must be utilized at
the repeater if it is used in the mobile.

Each locality (site) channel can beindividually
programmed for companding. Whenever acall is
received or transmitted on one of those channels,
companding is automatically enabled. Companding is
not selectable by the user, and the companding status
is not indicated in the display.

2.4.4 EMERGENCY SWITCH
The emergency switch function is not available

with this transceiver.
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2.4.5 ENCRYPTION
Encryption is currently not available.
2.4.6 HOME SYSTEM/GROUP SELECT

The Home Select feature provides a home
system/group quick select by pressing FCN HOME.
The home system/group programmed for the current
bank is then displayed and it becomes the selected
system/group. If ho home system/group has been
programmed, thisfunction is not available. If the home
system/group is selected while scanning, scanning
stops for the programmed scan delay period.

2.4.7 OPTION SELECT

Option select is currently not available.

2.4.8 POWER SELECT

Either high (4 watts) and low (1 watt) transmit
power output is programmable on each locality (power
output is not user selectable). When low power output
isselected, “L” isindicated in the display. The low
power mode usually increases battery life and
decreases range, and the high power mode usually
causes the opposite to occur. The low power modeis
automatically selected during alow battery condition
(see Section 2.3.8).

2.4.9 PROCEED (CLEAR-TO-TALK) TONE

Thisis atone that sounds shortly after the PTT
switch is pressed to indicate that the radio system has
been accessed and speaking can begin. This tone can
be programmed to be a single or distinctive
(3-beep) tone.

Thistone always soundswith LTR-Net and LTR
standard group callsif tones are enabled (see Section
2.4.12). It can also be programmed to sound with
LTR-Net/LTR telephone and auxiliary calls (first
access only) and conventiona calls asfollows:

* Toenableit on LTR-Net and LTR telephone and
auxiliary cals, check the “ Conversation Enabled”
box in the Edit > Mobile Radio Parameters > Basic
Parameters screen.

* To enableit on conventional cdls, check the
“Conventiona Enabled” box in the same screen.

The proceed tone normally sounds almost imme-
diately when the PTT switch is pressed. However, with
some calls, such as wide area, the user should wait a
short time after pressing the PTT switch before
speaking. The proceed tone delay of 0-2.5 seconds can
be programmed in the Timing Parameters screen. This
delay can then be enabled on each group by checking
the “Delayed Proceed Tone” box. If thisbox is not
checked, no delay occurs.

On LTR-Net and LTR systems, if the radio
system is busy when making a call, the busy tone
sounds instead of the proceed tone and “BUSY” is
indicated in the display. If an access attempt is unsuc-
cessful, such as because of an out-of-range condition,
the intercept tone sounds and “NO ACESS’ isindi-
cated in the display. Refer to Section 2.12 for more
information on these conditions.

If the proceed tone is enabled on conventional
systems and the Transmit Disable On Busy featureis
used to automatically perform monitoring, the proceed
tone does not sound if the channel is busy (see Section
2.11.3). Otherwise, it sounds even if the channdl is

busy.
2.4.10 RECEIVE-ONLY GROUPS

Receive (monitor) only groups can be
programmed in al operating modes so that transmit-
ting is automatically disabled. To program receive-
only LTR-Net or LTR groups, program an encode 1D
of “Disabled”. To program receive-only conventional
groups, on the group screen select Tx Option =
Disabled. If the PTT switch is pressed with one of
these groups selected, the intercept tone sounds and
“TX DISBL” isdisplayed.

2.4.11 TIME-OUT TIMER

The time-out timer disables the transmitter if itis
keyed continuoudy for longer than the programmed
time. It can be programmed for 0.5 - 5.0 minutes or
disabled entirely. If the transmitter is keyed continu-
ously for longer than the programmed time, the trans-
mitter isdisabled, “TIMEOUT” isindicated in the
display and the intercept tone sounds. The timer and
tone arereset by releasing the PTT switch.
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Table 2-1 Menu Mode and Option Switch Functions

1. Functions | eft blank are not available.

[3] Available with LTR-Net operation only.

Function Menu Item Option Switch See Description in Section:
[Backlight mode select BACKLGHT 2.3.2
Bank select BANK SEL 24.1
Display mode S/G DISPL 234
Monitor mode X 2112
Roaming on-off [3] ROAMING 2.9.4
Scan type select SCN TYPE 26.1
Scan continue on-off SCN CONT 2.6.9
Scan list save mode SCN SAVE 2.6.7
Tone type select TONES 2412
Any Keypad Function [2]

NOTES:

[2] The option switches can aso be programmed for any of the functions that are selectable by the keypad keys except 0-9.
For example, scanning can be turned on and off by the FCN SCAN keys and by an option switch programmed for the Scan
function (FCN does not need to be pressed when using the option switch). Programmable functionsinclude: FCN, Scan, SY'S,
RCL, GRP, CLR, Home, Phone, Dial, Page Menu, Squelch Adj., SA/D, GA/D, Send, Store, %, #, <, P, and Monitor.

One use of the time-out timer featureisto prevent
arepeater from being kept busy for an extended period
by an accidentally keyed transmitter. It can also
prevent possible damage to the transmitter caused by
transmitting for an excessively long period.

2.4.12 TONE SELECT

If the TONES menu parameter is selectable, the
tones that sound can be selected. Otherwise, the tones
that sound are fixed by programming. The following
choices are available. Refer to Section 2.5.2 for more
information on using the menu mode.

Silent - All tones are disabled.

Keys - Only the key press tones are enabled.

Alerts- All tones except the preceding key presstones
are enabled.

All - Both the key press and alert tones are enabled.

2.5 OPTION SWITCHES AND MENU MODE
2.5.1 OPTION SWITCHES
The push-button switch on the top panel (see

Section 2.2.1) and the two switches on the side panel
immediately above and below the PTT switch (see

2-12

Section 2.2.2) are programmable. The functions which
can be controlled by these switches are basically the
functions that are selectable by the front panel keys
plus monitor mode select (see “Option Switch”
columnin Table 2-1). This provides away to “quick
select” these functions. Functions may be controlled
by both the option switch and the keypad key, and
some or al option switches can be disabled if desired.

2.5.2 MENU MODE
Introduction

The menu mode is selected by pressing FCN
MENU. Functions which can be controlled by the
menu mode are indicated in Table 2-1 by an entry in
the “Menu Items’ column. More information on each
function can be found in the section indicated in this
table. Other menu mode information is as follows:

* Programming determines which parameters are
displayed in the menu mode. Some functions can be
controlled by both an option switch and the menu
mode if desired.

Some functions can be set in afixed condition by
not enabling the menu parameter or an option switch
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and then programming a default condition in the
menu mode programming screen. However, if a
parameter can be changed by an option switch or
menu parameter, the default condition is maintained
only until thefirst timeit is changed (cycling power
does not reselect the default condition).

* (Cdlscannot be received or transmitted while the
menu mode is selected.

Enter/Exit
Menu Mode

IPress FCN MENU

MENU PARAMETER
PARAMETERS OPTIONS

Select by
pressing 4 p Press 4 b

BANK | STR
SEL

Y

A
Y

Other Menu
Parameters

Menu Mode Flowchart

Using Menu Mode

Proceed as follows to select functions using the
menu mode. A flowchart of the menu mode is shown
above.

1. Selectthemenumodeby pressing FCN MENU. The
first menu parameter is then displayed.

2. To scroll through the available menu parameters,
pressthe < (scroll down) and P> (scroll up) keys.

3. Todisplay the option that is currently selected for
the parameter, press the STR key.

4. Tochangethe selected option, pressthe € and P>
keys.

5. To exit back to the parameter and save the selected
option, press STR again.

6. Whenthedesired condition of each menu parameter
is selected, exit the menu maode by pressing FCN
MENU again. The menu modeisalso automatically

exited 2 seconds after achange is made or 8 seconds
after no changes are made.

2.6 SYSTEM AND GROUP SCANNING
2.6.1 GENERAL
Introduction

The scan feature monitors, in sequence, the
systems and/or groups in the scan list. When a
message is detected that the transceiver is programmed
to receive, scanning stops and the message is received.
Shortly after the message is complete, scanning
resumes (unlessit has been disabled). System and
group scanning or group scanning only may be
selected, and they operate as follows. Refer to Section
2.3.12 for more information on systems and groups.

System Scanning - Detects callson al systemsin
the system scan list (see Section 2.6.8). If system
scanning is not used, calls are detected on only the
currently selected system.

Group Scanning - Detects calls on all groupsin the
group scan list. These groups are from the selected
system and also from scanned systemsif system
scanning. If group scanning is not used, calls are
detected on only the selected group and higher
priority LTR-Net and LTR groups (see Section
2.8.2).

2.6.2 SCAN ON-OFF

System and/or group scanning are turned on and
off by pressing FCN SCAN. When either type of scan-
ning is enabled, Z isindicated in the display as
shown in the following illustration. Then when system
scanning is actually occurring with the numeric

System Scan List Group Scan List

(s el

—
-.' oo oo - oo oo

d 2N

System Scanning \
Occurring

Group Scanning

System or Group Occurring

Scanning Selected
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display mode selected, the system number is replaced
by dashes and likewise for the group number when
group scanning is occurring.

When the alphatag display mode is selected,
group scanning isindicated by “GRP SCAN” in the
display, and system scanning is indicated by “SY S
SCAN”. The monitor mode must be disabled for
scanning to occur (see Section 2.11.2).

2.6.3 SCAN TYPES

The type of scanning selected is determined by
the menu mode SCN TY PE parameter (see Section
2.5.2). If this parameter is not selectable, the scan type
isfixed by programming. The available scan types are
asfollows.

SYSTEMS - Both system and group scanning
GROUPS - Group scanning only
OFF - Both types disabled (scanning not selectable)

If the SCN TY PE menu parameter is disabled, the
programmed default scan type is always selected. The
selected system and group can be changed while scan-
ning using the SY S and GRP keys in the normal
manner. Scanning resumes shortly after the changeis
made.

When a call isreceived in the scan mode, the
display changes to the system and group of the call.
Programming determines if this change is temporary
or permanent, and if a response occurs on the system/
group of the call or the selected system/group. Refer to
Section 2.6.10 for more information.

2.6.4 LTR-NET MODE SCANNING

If an LTR-Net system is selected and both
roaming and system scan are enabled, registration on
other localities can occur and the only systems
scanned are LTR-Net systems that are in the scan list
and programmed for the current locality.

However, if no LTR-Net locality could be located
during locality search, LTR and conventional systems
that are in the scan list are also scanned. If asignal is
detected on one of those systems, the transceiver
moves to it. However, searching continues for a
programmed LTR-Net locality, and when oneis

detected, registration on that site occurs and only LTR-
Net systems are again scanned. This operation can
provide uninterrupted operation when traveling
through areas which have not yet been converted to
LTR-Net operation.

Other scan operation in this mode is as follows:

* If Roaming = Off and System Scan = On with an
LTR-Net system selected, LTR-Net systemsthat are
in the scan list and programmed for the current
locality are scanned and LTR and conventional
systems are never scanned.

* If Roaming = On and System Scan = Off with an
LTR-Net system selected, registration on other
LTR-Net sites can occur, but no other systems are
scanned. If an LTR or conventional systemis
selected, roaming is disabled.

* If Roaming and System Scan = Onwithan LTR or
conventional system selected, only LTR-Netor LTR
and conventional system types are scanned as
described previously.

* If Roaming = Off and System Scan = On with an
LTR or conventional system selected, only theLTR
and conventional systemsin the scan list are
scanned.

2.6.5 LTR MODE SCANNING

When scanning with an LTR system selected and
roaming disabled, only LTR and conventional systems
in the scan list are scanned. LTR-Net systems are not
scanned. If roaming is enabled, only LTR-Net systems
are scanned if an LTR-Net locality is detected as
described in the preceding section.

When LTR systems are scanned, the home
repeater of each LTR system inthe scanlist is
scanned. Scanning is sequential through all systemsin
the scan list. If several systems are programmed with
the same LTR locality and home channel, channel
selection occurs only once. Therefore, thereis no
delay to change channels which resultsin very effi-
cient scanning. Each home repeater is scanned for only
aslong as necessary to detect all calls. Priority calls
are aso detected on LTR systems while scanning (see
Section 2.8.2).
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2.6.6 CONVENTIONAL MODE SCANNING

Aswith LTR mode scanning, if a conventional
system is selected with roaming disabled, only
conventional and LTR systemsin the scan list are
scanned. LTR-Net systems are not scanned. If roaming
is enabled, only LTR-Net systems are scanned if an
LTR-Net locality is detected (see Section 2.6.4).

Each conventional system selectsaradio channel,
each system is scanned in order. Call Guard squelch is
detected if the monitor mode is disabled (see Section
2.11.2). If the monitor mode is enabled, al calls occur-
ring on the channel are received.

A feature called Adaptive Tone Scan (ATS) is
used when scanning conventional channels. If no
carrier is detected, the channdl is scanned for only 40
ms. If acarrier is detected, searching for Call Guard
signaling occurs (if programmed). If the tone type of
Call Guard squelch is programmed, the channel is
monitored for 180-420 ms. The shorter time iswhen
the toneisoutside certain limits, and the longer timeis
if itisat or near the programmed value. If digital type
is programmed, approximately 350 msisrequired to
determine an invalid code (lesstimeis usually
required to detect valid codes).

2.6.7 SCAN LIST PROGRAMMING
General

NOTE: The selected (displayed) system and group are
always scanned, even if they have been deleted from
the scan list.

NOTE: Deleting LTR-Net systems from the scan list
also deletes them from locality searching when
roaming, even if scanning is disabled (see Section
2.9.4).

The scan list status of the displayed system is
changed by pressing FCN S.A/D, and the scan list
status of the displayed group is changed by pressing
FCN GA/D. Thedisplayed systemisin the scan list
and scanned normally when @ isdisplayed, and the
displayed group is scanned when |§| isdisplayed (see
illustration in Section 2.6.2).

Deleting a system only temporarily deletes the
groups associated with that system because when a
system is added back into the scan list, the original
group scan list is again active. Scan lists can be
programmed even when scanning is disabled and
while listening to amessage. If asystem or group is
deleted while listening to a message, scanning resumes
after the receive delay time expires (if applicable).

2.6.8 SAVING SCAN LIST

If the menu mode SCN SAVE parameter is
enabled (see Section 2.5.2), the user can select if scan
list changes are saved or not saved. If “On” is selected,
changes are saved as they are made and the scan list
does not change when power isturned off. Conversely,
if “Off” is selected, they are not saved and the default
scan list status of all systems and groupsis reselected
when power is turned on. If the menu SCN SAVE
parameter is not selectable, the scan list save modeis
fixed in the default mode selected by programming.

2.6.9 SCAN DELAY AND CONTINUE TIMERS

Receive Delay

When amessage is received while scanning, there
is aprogrammable delay of 0-7 seconds before scan-
ning resumes. Thisdelay is called the Receive Delay
Time, and it prevents scanning from resuming or a
message on some other system or group from being
received before aresponse can be made. Thisdelay is
alsoin effect if acontrol is changed while scanning
such as selecting another system/group. Thistimer is
reset each time another call isreceived.

NOTE: Scanning does not resumeif it is disabled,
such as by selecting the monitor mode.

Cdl Delay Time

The receive delay time controls the scan delay
until the transmitter is keyed and then the Call Delay
Time controls the delay. Thistime is programmable
for 0-7 seconds, and it ensures that a response to your
message is heard instead of some other message occur-
ring on another system/group. The Call Delay Timer
remains active for the remainder of the conversation,
and controls when normal scanning resumes, even if
additional responses are received.
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Scan Continue Timer

The scan continue timer controls the maximum
time that acall isreceived before scanning resumes.
This prevents scanning from being delayed for long
periods by lengthy calls. Thistime can be programmed
for 0-60 seconds in 1-second steps. If “0” is
programmed, there is no time limit and the entire
message is aways received. If the SCN CONT menu
parameter is available (see Section 2.5.2), this feature
can be turned on and off by the user.

2.6.10 TRANSMITTING IN THE SCAN MODE

When messages are received while scanning, the
programming of the “Scan Revert Mode” parameter
determinesif the selected system/group does not
change or changes permanently or temporarily to the
new system/group. Thisin turn affects the system/
group on which responses occur. The display always
indicates the system/group on which acall is being
received, but this may not be the system/group on
which aresponse occurs (see mode descriptions which
follow).

When an LTR-Net/LTR priority call isreceived
(see Section 2.8.2), the scan revert mode programming
also determinesiif the selected group changes and if a
response occurs on the displayed or selected group,
even if scanning is disabled. The three programmable
scan revert mode configurations operate as follows:

Last Selected - Transmissions always occur on the
system/group that was selected manually by the SYS
and GRP keys or automatically by roaming. Therefore,
if amessage is received when scanning that is not on
the selected system/group, a response occurs on the
selected system/group, not the system/group of the
call. To respond to thistype of call, select the system/
group of the call asfollows:

® Selectit manualy using the SY S and GRP keys.

® Before scanning resumes, exit the scan mode by
pressing FCN SCAN. The system/group of the call
then becomesthe selected system/group and it isnot
necessary to change it manually.

Last Received - The selected system/group changes to
the system/group of acall. Therefore, you can always

respond to a call without having to manually change
the system/group. To return to the previously selected
system/group, it must be manually selected using the
SY S and GRP keys or FCN HOME if it was the home
system/group.

Temporary Last Received - The system/group
changes to the system/group of acall for only the
duration of the receive delay period described in
Section 2.6.9. Then when the delay expires and scan-
ning resumes (if it is not disabled), transmissions
occur on the selected system/group. Therefore, you
can respond to a call without changing the selected
system/group as long as you do so before scanning
resumes.

2.7 DIAL MODE
2.7.1 INTRODUCTION

When placing calls that require dialing a number
(telephone and auxiliary), using the dial mode
provides the following features which make placing
these calls more convenient:

® Theeight-character a phanumeric display iscleared
so that the dialed number can be displayed.

* Numbers can be entered at any convenient rate,
dialing errors corrected, and then the number auto-
matically transmitted when desired.

* Uptoten 16-digit numbers can be stored in memory
and later recalled.

* Systemand group scan aredisabled. Therefore, calls
arereceived on only the selected system/group and
also on any higher priority groups if applicable.

* The SY S and GRP keys become RCL (Recall) and
CLR (Clear) keys. Therefore, the selected system
and group cannot be changed with the dial mode
sel ected.

Telephone and Auxiliary calls can also be placed
without selecting the dial mode. However, the dialed
number does not appear in the display and therefore
cannot be stored or recalled. A number is manually
transmitted as follows:
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1. Accesstheradio system by briefly pressingthe PTT
switch.

2. When adial toneis heard, dial the desired number
while pressing the PTT switch. If too much time
el apses between digits, the call terminates. Release
the PTT switch and wait for a response.

NOTE: When receiving telephone and other types of
calls, selection of the dial mode is optional because it
does not enhance operation.

2.7.2 SELECTING DIAL MODE

Selecting Dial Mode and Telephone Group - To select
the dial mode and a telephone group in the current
system, press FCN PHONE. If there is more than one
group programmed for telephone calls in the current
system, the first higher numbered telephone group is
selected. If there is no telephone group or a conven-
tional system is selected, “NO PHONE” is displayed
and an error tone sounds.

Selecting Dial Mode Only - To select the dia mode
without changing the currently selected group, press
FCN DIAL. This method should probably be used
when placing auxiliary calls because the auxiliary call
group must be selected, not a telephone group.

The dial mode is indicated when the handset
portion »= Of the telephone icon is displayed, and a
telephone group isindicated when the base portion slls
is displayed. Selecting the dial mode using FCN
PHONE displays both icons. When an auxiliary call
group is selected, “UID” is displayed.

2.7.3 DIALING A NUMBER

Enter the desired number by pressing the 0-9, #,
and ¥ keys. Other dialing functions are as follows:

* Only thelast eight digits dialed are displayed. To
momentarily display the upper eight digits, press
FCN p.

* Toerasethelast digit, pressthe CLR key. To erase
the entire number, press FCN CLR.

* Toenter apause, pressFCN <« (each pause equals
one character).

2.7.4 SENDING THE NUMBER

Access the radio system by briefly pressing the
PTT switch. Then when adial toneis heard, send the
number in the display by pressing FCN SND. The
keypad remains active whilein aconversation to allow
additional numbersto be dialed. Simply pressthe PTT
switch and dial the number. The number in the display
does not change when a number isdialed in this
manner.

The main difference in operation between LTR-
Net/LTR and conventiona systemsis when the
telephone number is sent (see following).

When an LTR-Net or LTR system is selected, the
PTT switch is briefly pressed to initiate a system
access. Then if the access is successful, the dial tone
sounds and the number can be sent.

When a conventiona system is selected, the tele-
phone number can be sent at any timeif acarrier is not
being detected on the channel. If acarrier is detected,
the number is sent only if the monitor mode is active.
This ensures that the channel is monitored.

2.7.5 STORING NUMBERS IN MEMORY

Up to ten 16-digit numbers can be stored in
memory and later recalled. Proceed as follows:

1. Enter the number as described in the preceding
“Dialing a Number” section.

2. To store the number, press FCN STR and the
memory location from 0-9.

3. If thereisaready anumber in the selected location,
it isreplaced by the new number. To clear amemory
location, simply store a blank display.

4. If an attempt is made to store a number in alocked
position, “NOT AUTH?” isdisplayed.

NOTE: The % character is stored and sent normally
(no pause occurs unlessit is preceded by FCN), and
the # character should not be stored because it may
terminate the call when it is sent.
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2.7.6 RECALLING NUMBERS FROM MEMORY

From Specific Location - FCN RCL 0-9 (location
number)

Stored in Next Location - When anumber isrecalled as
just described, the number in the next location can be
displayed by ssimply pressing RCL.

Last Number Recalled from Memory - FCN RCL $

Last Number Sent by FCN SND - FCN RCL #

2.7.7 EXITING DIAL MODE

The dial mode is automatically exited when
power is cycled or approximately 60 seconds after no
keys are pressed. It can also be exited as follows:

Exiting Without Sending Call Termination Characters-
Press FCN DIAL. The call termination characters
should then be sent manually before exiting (see
following).

Exiting and Automatically Sending Call Termination
Characters - Press FCN PHONE and the call termina-
tion characters (¥ #) areautomatically sent to indicate
to the base equipment that the call is complete. Three
beeps sound when the call is successfully terminated.

If the call is not terminated in this manner, the
repeater being used is held until the end of the call is
detected automatically, such as by the absence of
voice. This occurs because with telephone and auxil-
iary calls, the repeater is held for the duration of the
call instead of just for the duration of atransmission as
with standard group calls.

2.8 LTR-NET AND LTR FEATURES
2.8.1 STANDARD GROUP CALLS

Standard group (dispatch) calls are between
mobiles or groups of mobiles using the standard group
ID codesfrom 1-239 (LTR-Net) or 1-250 (LTR) that are
assignable to each home repeater. LTR-Net and LTR
standard calls are very similar and are placed and
received using the same procedure. Simply select a
group programmed with the ID code of the mobile
being called and then pressthe PTT switch. No number
is dialed to place this type of call.

To receive a standard group call, the group
programmed with the ID code being transmitted must
be selected or scanned. Calls with a higher priority
than the selected group are always received as
described in Section 2.8.2. The procedure used to
place and receive standard group callsis described in
Section 2.3.13.

2.8.2 CALLS ON PRIORITY ID CODES

LTR-Net transceivers use a different receive
priority scheme than has been used with other E.F.
Johnson transceivers. Instead of programming each
sel ectable system with one or two fixed priority 1D
codes, each group is assigned a priority number which
determinesif acall on that group can interrupt a call
on another group in that system. The following
priority information is programmed for each LTR-Net
and LTR group:

® Priority number from 1-8.
* Interruptible or not interruptible.

The highest priority is programmed by “1” and
the lowest priority by “8”. When any priority 1 group
in the current system is displayed, P isindicated in
the upper part of the display, and when any priority 2
group isdisplayed, P, isindicated. Priority 3-8 groups
are not indicated.

If any type of cal (standard, telephone, auxil-
iary) is detected on any group of the selected system
that has a higher priority than the selected group or the
call being received, it is received even if group scan-
ning is not enabled. Exceptions are if the group is not
in the group scan list or the current call is on a group
programmed as not interruptible.

Standard group calls with alower priority than
the selected group are received only if group scanning
is enabled. Telephone and auxiliary calls of any
priority are awaysreceived if they areonagroup in
the group scan list and no other call is being received.
If another call isbeing received, they are received only
if they have a higher priority than the current call.

If calls on certain groups are not to be interrupted
by higher priority calls, the group can be programmed
as not interruptible (telephone and auxiliary calls are
never interrupted by other calls). For example, if calls
on acertain group are not to be interrupted, that group
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can be programmed as not interruptible. This has the
same affect as programming it with a*“1” priority.
However, if thiswas done instead of programming it
as not interruptible, calls on that group would interrupt
all other lower priority calls which may not be
desirable.

The transceiver displays the system and group of
the priority call whileit is being received. The
programming of the “Scan Revert Mode” parameter
(see Section 2.6.10) determinesif the change to the
priority group istemporary or permanent and if a
transmission occurs on the priority group.

With LTR-Net operation, incoming call informa-
tion is received on the repeater to which amobileis
trunked as well as the home and status repeaters.
Therefore, priority calls are detected when the trans-
ceiver istrunked to other repeaters.

With LTR operation, incoming call information is
received on only the home repeater. Therefore, priority
calls are not detected while trunked to some other
repeater. To reach most mobiles with a priority
message in this case, the operator can key the trans-
mitter and then not begin speaking for several seconds.
This allows trunked-out mobiles time to finish the
transmission and return to the home repeater.

This operation still may not reach mobiles
making telephone calls because they hold a repeater
for the duration of a conversation (instead of the dura-
tion of the transmission as with dispatch calls). Other
times when priority calls could be missed with both
types of operation are when transmitting and when
some other system not programmed with the priority
ID is being monitored.

2.8.3 BLOCK ID CODES AND ACCESS
PRIORITY

This transceiver does not use blocks of ID codes.
However, with up to 99 groups programmable per
system and group scanning, it is usually possible to
program the transceiver to receive al desired calls.

Access priority to control which transceivers can
access the system during busy periodsis not available
with this transceiver (all transceivers have equal

access). The preceding section describes receive
priority which controls what calls are received.

2.8.4 TRANSMIT INHIBIT

The Transmit Inhibit feature prevents the trans-
mitter from keying if the mobile being called is busy
with a call not programmed for any group position.
When the transmitter is disabled by thisfeature, the
intercept tone sounds and “TX INHIB” isdisplayed
(seefollowing illustration).

-
'-

T T
YRR B '

\

Thisfeatureis enabled by programming LTR-Net
and LTR systemswith ablock of transmit inhibit ID
codes that can include all 239 or 250. If a code within
this block is detected up to 5 seconds before the PTT
switch is pressed, the transmitter is disabled as just
described. Even though the 5-second timer counts
down while the PTT switch is pressed, it is not
possible to access the system without first releasing
the PTT switch. A similar Transmit Disable On Busy
feature is available on conventional systems (see
Section 2.11.3).

2.9 LTR-NET FEATURES

NOTE: Other LTR-Net features are described in
Section 2.8.

2.9.1 LTR-NET STANDARD CALLS

Refer to Section 2.8.1 for information on these
cdls.

2.9.2 LTR-NET SPECIAL CALLS

Introduction

Telephone
Special { Unique ID
Auxiliary —E

Directed Group

The LTR-Net special calls originated by the
mobile include Telephone and Auxiliary as shown
above. Most other specia calls such as Interrogate,
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Mobile Disable, and Reassignment are originated by
the system operator or a dispatcher. Special LTR-Net
callsuse the specid call group ID codesfrom 240-254.
A telephone-type keypad and special programming are
required to place special calls. More information on
these calls follows.

Telephone (Telco) - These are interconnect calls to or
from a mobile made through the Public Switched Tele-
phone Network (PSTN).

Auxiliary - These callsalow amobileto communicate
with specific mobiles or groups at the same locality
(site) or another LTR-Net locality when several LTR-
Net repeater systems form a network. Callsto specific
mobilesarecalled UniqueID calls, and callsto specific
groups are called Directed Group calls.

Directed Group calls allow communication with
groups that are otherwise not access ble because no
selectable system has been programmed with the home
repeater or group ID of those mobiles. Directed Group
calls can be made to any home repeater on any group
ID code from 1-239.

Transceiver Programming For Special Calls

To originate a special call and then respond, the
selected group must be programmed for the special
call being made (Telephone or Auxiliary). The
programming software automatically |oads the correct
ID codes for these calls. Refer to the following chart
for more information.

Type of Call Originating Mobilg Receiving Mobile
Encode/Decode ID| Decode/Encode |D
Telephone Telephone Telephone
Auxiliary
Unique ID Auxiliary Auxiliary
Dir Group Auxiliary Group ID

To receive Telephone and Unique ID calls and
then respond, a group must be programmed for the
applicable call (Telephone or Auxiliary). However,
this group usually does not need to be selected or
scanned. Refer to Section 2.8.2 for more information.

The Directed Group call isreceived as a standard
group call becauseit is converted to that type by the
switch. Therefore, a group programmed with the ID
specified by the originating mobile must be selected or
scanned or be assigned to a higher priority group.

To receive landside originated telephone calls, the
transceiver must be programmed for telephone cals
even though the unique ID of the mobile may be speci-
fied when placing the call (see “Landside-Originated
Calls’ which follows).

With all specid calls, the scan revert program-
ming described in Section 2.6.10 also determines if
transceiver does not change or changes temporarily or
permanently to the group of the call.

Specia Call Authorization

When a mobile is programmed to make Tele-
phone calls, system authorization is needed before
serviceisavailable. Thisauthorization is performed by
the system operator through the System and
Subscriber Manager, and it determines what type of
serviceis available. For example, amobile may be
authorized to dial local numbers only. This authoriza-
tion is keyed to the mobile’s unique ID which istrans-
mitted when any call is made.

Authorization is also required to make auxiliary
calls. Unigue ID calls can be made to any mobilein
the same locality (site) or some other locality that is
programmed for Auxiliary calls. The same appliesto
Directed Group calls except that the mobile receiving
the call does not need to be programmed for Auxiliary
calls, just the standard group 1D being transmitted.

Placing a Specia Call

Thefollowing is the procedure for placing a
special call. These calls require that a number be
dialed using the front panel keypad.

1. Select an LTR-Net system programmed for the
special call being made.

2. If placing atelephone call, select the dial mode and
atelephone group by pressing FCN PHONE (see
Section 2.7).
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3. If placing aunique ID or directed group call, select

the auxiliary group in the norma manner using the
GRP key. Then select the dial mode by pressing
FCN DIAL. Thedial mode and atelephone or auxil-
iary group are indicated as follows:

* The handset portion »= of the telephoneiconis
displayed when the dial mode is selected.

® The base portion sl of the telephoneiconis
displayed when atelephone call groupis selected.

* “UID” isindicated inthe lower part of the display
when a auxiliary call group is selected (either
unique 1D or directed group).

. If atelephonecall isbeing placed, dial the telephone
number of the landside party you are calling. If a
unique ID or directed group call is being made, the
following 1-10 digit numbers are dialed to specify
the destination of the call. Dial this number or recall
it from memory as described in Section 2.7.

Unique ID Call (Current Locality)
1-5digit unique ID of mobile/dispatcher

UniqueID Call (Directed L ocality)
5-digit unique ID of mobile/dispatcher

Directed Group Call (Current Locality)
3-digit home repeater number +
3-digit group ID

Directed Group Call (Directed L ocality)
3-digit locality number +
3-digit home repeater number +
3-digit group ID

Unique ID Call (Using Telephone Number)
10-digit telephone number of mobile being
caled

NOTE: Mobile-to-mobile unique ID calls can also
be placed by dialing the mobile's tel ephone number
if it hasone.

. When the desired number isdisplayed, briefly press
the PTT switch and when the dial tone sounds, send
it by pressing FCN SND. A beep should sound to

indicate that the number was accepted by the
system. If thisbeep does not sound, an unauthorized
number may have been dialed or a dialing mistake
may have been made. If a system resource busy
condition exists, the call is placed in a queue by the
system (see Section 2.9.3).

6. The various types of callsthen proceed asfollows:

Telephone Call - The normal landside ringing or
busy tone is heard. When the party answers, press
the PTT switch to talk and releaseit to listen aswith
standard calls.

UniqueID Call - A “ringing” toneis heard which
indicatesthat the mobileisbeing rung. If thereisno
answer, ringing stops after severa rings or the call
can be terminated by pressing the FCN PHONE or
the * # keys (with PTT pressed). When the party
answers, press the PTT switch to talk and release it
to listen as with a standard call.

Directed Group Call - A second beep sounds
which indicates that the path to the mobileis
compl ete and speaking can begin (no ringing of the
other mobile occurs). Press the PTT switch to talk
and release it to listen.

NOTE: Sncethistransceiver operates half-duplex,
you cannot hear the other caller while transmitting
or speak to the other caller while receiving.

7. When the call isfinished, terminate it by pressing
the FCN PHONE or FCN DIAL (see Section 2.7.7).
Thistells the system that the call is complete and
prevents additional billing for the time required by
the system to automatically detect the end of the
call.

Receiving Special Cdls

To receive aspecial cal, al that is usually
required isthat the system programmed for the specia
call be selected. Refer to Section 2.8.2 for more infor-
mation. When a Telephone or Unique ID call is
received, “ringing” isheard. If itisaDirected Group
call, only the voice of the calling party is heard
because no ringing occurs.
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Landside-Originate Special Calls

Calls can be also be made from any landside tele-
phone to specific mobiles (Unique ID calls) or groups
(Directed Group calls). Calls can also be placed to
other sites similar to when they are mobile dialed.

If the system has DID lines, the landside caller
can dial amobile directly because each mobile that
can receive these callsis given its own phone number.
If the system has standard trunk lines, the telephone
number of the system is dialed. Then when the system
answers, a short tone sounds to indicate that the digits
specifying the destination of the call should be dialed.
The same digits are dialed as described in “Placing a
Special Call”. The landside telephone must produce
standard DTMF tonesto dia these digits.

After these digits are dialed, abeep is heard
which indicates that the number was accepted by the
system. Ringing then indicates that the mabileis being
rung unlessit is a Directed Group call. With those
calls, no ringing of the mobile occurs and another beep
is heard which indicates the path is complete and
speaking should begin.

After the mobile answers, the landside party
should respond in the normal manner. Remember that
the mobileis operating half duplex and cannot hear the
landside party while transmitting. When the call is
finished, it should be terminated by the mobile party.
Three beeps indicate that the call has terminated.

2.9.3 BUSY QUEUING/FREE SYSTEM
RINGBACK

This transceiver does not have the busy queuing
or free system ringback features. Busy queuing places
acall inaqueueif al channels are busy, and free
system ringback alerts the user when the repeater
system is no longer busy.

However, busy queuing may be provided at the
system level for LTR-Net telephone, unique ID, and
directed group calls (but not standard group calls). If
this feature is enabled by the System and Subscriber
Manager and resources are not available when one of
these calls are placed, a voice message informs the
user that the call has been placed in aqueue. This

message occurs when the PTT switch is released after
dialing the digits.

If resources then become available, ringback is
heard and the PTT switch can then be pressed to
continue the call. If the call cannot be placed in the
alotted time, it is terminated and another voice
message informs the user that this has occurred.

2.9.4 ROAMING (AUTO-REGISTRATION)

General

The roaming (auto-registration) feature permits
all types of LTR-Net callsto be automatically routed
to the LTR-Net locality (site) in which the mobileis
operating. To utilize roaming, the following must be
sel ected:

®* AnLTR-Net system must be selected if system
scanning is disabled (see Section 2.6.1).

® Roaming must be enabled by the ROAMING menu
parameter or programming (if themenu parameter is
not available).

® If system scanning is enabled, an LTR-Net system
does not need to be selected. However, the trans-
ceiver immediately roamsto an LTR-Net locality in
the system scan list if one can be detected (see
Section 2.6.4)

NOTE: Deleting LTR-Net systems from the scan list
also deletes them from locality searching when
roaming, even when scanning is disabled (see Section
2.6.7).

When roaming is enabled or disabled by the
menu mode, either “ON” or “OFF” is selected as
described in Section 2.5.2. If communication isto be
maintained on the current locality regardless of signal
strength, turn roaming off.

Registering on a New Locality

When power isturned on with an LTR-Net
system selected or if another LTR-Net system is
selected, registration is attempted on the currently
selected locality every 5 secondsif thereisafree
channel. The registration message includes the
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mobile' s unique ID and the home repeater to be used.
The registration information is forwarded to the Call
Processor which then knows its location. This auto-
matic registration occurs regardless of whether
roaming is on or off.

If the signal from alocality becomes weak (see
“Dropout and Capture Parameters’ which follows) or
if two consecutive unsuccessful access attempts occur,
“NO ACESS’ isdisplayed and the transceiver begins
automatic locality search. The unsuccessful access
counter is reset whenever power is cycled, the selected
system is changed, or a successful access occurs.

During locality search, the status channels of
other LTR-Net localitiesin the system scan list are
checked (see Section 2.6.7). During the first pass,
“HSQ SRCH” (High Squelch Search) is displayed, the
locality that was just dropped is not checked, and the
Tight Squelch setting programmed for each locality is
used (see “Dropout and Capture Parameters’ which
follows).

If no localities are found on the first pass that
have a high enough signal level, the locality that was
just dropped is added back into the search list and al
localitiesin the scan list are checked using the Capture
setting programmed for each locality. The display
indicates“LCL SRCH”, and searching continues until
astrong enough locality is found. If none are found
before the PTT switch is pressed again, the transmis-
sion is attempted on the last registered locality, and
searching resumes when the transmission ends.

De-Registering

If an LTR-Net system is selected when power is
turned off, a de-registration message is automatically
sent that tells the system that the mobile isno longer in
service. Thisincreases system efficiency by reducing
the number of system resources used in trying to reach
out-of-service mobiles. Transceiver power is automati-
cally held on until this messageis sent. If power to the
transceiver is switched off immediately, such as by
removing the battery, this message cannot be sent.

Revert System/Group Selection After Registration

After registration on a new locality occurs, “LCL
SRCH" isno longer displayed and the system of the

new LTR-Net locality is displayed. The new system is
the next higher system with adifferent locality that
could be accessed. For example, if System 3 was
selected and System 5 isthe next higher system with a
different locality number, that becomes the selected
system if it can be accessed (wrap-around occurs after
the highest system is checked).

The selected group does not change when regis-
tration on anew locality occurs. This allows registra-
tion on anew locality to be nearly transparent to the
user. Therefore, when programming the transceiver,
the same group programming should be used in all
LTR-Net systems that a mobile roamsinto. If the same
group is not programmed in the new system, the last
selected group on the new system is selected. A call
can be received on the new locality before registration
occursif the call is aready active on the new locality.

Dropout and Capture Parameters

The transceiver squelch is used to control when
searching for anew locality beginsand also whenregis-
tration on a new locality occurs. A reference squelch
level is set during alignment. In addition, three squelch
levels called Dropout, Capture, and Tight Capture
Percentage are programmed for eachlocality (see Table
3-2). These levels automatically tighten the squelch
setting in certain operating modes. The tightened
amount isthe programmed percentage of the difference
between the reference level and the maximum tight
setting (eguivalent to rotating a squelch knob fully
clockwise). These squelch levels function as follows:

Dropout Percentage - Thisisthe percentage that
squelch istightened when not in acall. This prevents
the transceiver from staying on awesak locality when
another stronger locality may be nearby. The default
level is 33%, and setting higher levels may cause more
missed calls during weak signal periods. If thereisno
other locality nearby, this parameter should be 0%.

Tight Capture Percentage - Thisis the percentage
the squelch is tightened during the first pass when
searching for anew locality (HSQ SRCH displayed).
This parameter should always be greater than or equal
to the Capture Percentage which follows, and it
ensures that registration occurs on a strong locality if
there isone. The default level is 80%.
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Capture Percentage - Thisis the percentage that
squelch istightened on the second and later passes
when searching for a new locality (LCL SRCH
displayed). This parameter should always be greater
than or equal to the Dropout Percentage, and it ensures
that registration occurs on a stronger locality. The
default level is 46%.

NOTE: The transceiver uses the value programmed
for the locality being sampled, not the value
programmed for the locality which was just dropped.

2.9.5 OVER-THE-AIR LOCALITY CHANNEL
UPDATES

Localities areinitially programmed with the
channel numbers of al repeaters currently in use.
These are then the channels that the transceiver can
access when placing and receiving calls. If new chan-
nels are later added to alocality, over-the-air program-
ming is used to update the transceivers with the new
channels. This eliminates the need to bring them in for
reprogramming.

2.9.6 TRANSCEIVER DISABLE

If amobileislost or stolen or isbeing used to
interfere with communication, it can be temporarily or
permanently disabled by the system operator as
follows:

A mobile can be temporarily disabled by trans-
mitting the Sleep command to the unique ID of the
affected mobile. When atransceiver receives this
command, SLEEPING is displayed continuously on
the lower line and no calls can be received or trans-
mitted. However, registration on new localities
continues normally. The transceiver can be re-enabled
again by the system operator by sending an Interrogate
message. Thisisindicated when the display returnsto
indicating normal system/group information.

A mobile can be permanently disabled by sending
the Kill command to the unique ID of the affected
mobile. The transceiver then responds that it has
received this message and then permanently disables
itself. It isthen totally inoperative and CALL SVCis
displayed continuoudly. It must then be brought back
in for reprogramming to make it operational again.

2.9.7 HOME CHANNEL ALIASING
Introduction

The home channel aliasing feature increases the
number of standard group calls programmable on a
locality by allowing calls to be programmed on non-
existent home repeaters. Therefore, instead of being
limited to just the 239 ID codes on each active home
repeater, group calls can be programmed on each of
the up to 20 home repeaters allowed per locality (the
twentieth repeater is usually the status repeater which
istypically not assigned as a home repeater). This
permits up to 20 x 239 or 4780 group calls on each
locality.

The active repeaters on each locality are desig-
nated by locality programming (see Section 3.4.4).
They are programmed with a frequency and have the
Active box checked, while non-existent repeaters do
not have a frequency or this box checked. If repeaters
are later added, they can be added to the locality by
over-the-air programming (see Section 2.9.5).

Operation With Home Channel Aliasing

If asystem programmed with a non-existent
home repeater is selected, the next lower active home
repeater is monitored for incoming calls and go-to
repeater information. For example, if home repeater 6
is programmed on the selected system and the active
repeaters are 1, 10, and 20, repeater 1 is monitored. In
addition, all other mobiles on that locality with a
selected system programmed for home repeaters 1-9
monitor that repeater.

If agroup call isthen placed, the home channel of
the call is the home channel programmed for the
selected system, not the repeater being monitored. The
call is detected like any other group call (it isreceived
if asystem/group programmed for that home repeater/
group 1D is selected or scanned).

NOTE: Snce this feature does not increase system
capacity, adding too many users may result in unsatis-
factory operation due to frequent busy conditions.
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Repeater Number Programming With Aliasing

Since the next lower numbered repeater is moni-
tored when a system with anon-existent home repester
is selected, a numbering scheme should be used that
equalizes, as much as possible, the gaps between the
active repeaters. This equalizes the loading on the
active channels.

When repeater 1 is reached, wrap-around to
repeater 20 occurs. Therefore, the status repeater is
always assigned as Repeater 20 and Repeater 1 asan
active repeater. This prevents the status repeater from
being used as a home repeater which is not desirable
because it then has no backup repeater (see Section
6.6). Examples of repeater numbering schemes are as
follows:

No. of Repeaters Numbering
20
1,20
1,10, 20
1,7,14, 20
1,5, 10, 15, 20
1,357,911, 13,15, 17, 20

PO~ WNPRE

0
2.10 LTR FEATURES

NOTE: Other LTR features are described in Section
2.8.

2.10.1 STANDARD GROUP CALLS

The two types of callsthat can be placed with
LTR operation are standard group and telephone. Stan-
dard group calls are described in Section 2.8.1, and
telephone calls are described in the next section.

2.10.2 TELEPHONE CALLS
General

LTR localitieswhich are set up for LTR telephone
calls have ablock of ID codes reserved for RIC
(repeater interconnect) calls. For the transceiver to
place and receive telephone calls on those localities,
an LTR telephone group must be programmed with an
ID code from this block. Then when thisID codeis
decoded (received) or atelephone group is selected to

2-25

make a call, the transceiver enters the telephone
operating mode.

To place an LTR telephone call, atelephone
group must be selected, and to receive an LTR tele-
phone call, the telephone ID must be selected or
scanned or have a higher priority.

Since this transceiver operates half duplex, the
PTT switch must be pressed to talk and released to
listen the same time as with adispatch call. Therefore,
the mobile user cannot hear the landside caller while
transmitting or speak to the landside caller while
receiving.

Placing an LTR Telephone Call

1. Turntransceiver power on and set the volume as
described starting with Section 2.3.1.

Select the desired LTR system if applicable. Then
select the dial mode and a telephone group as
follows:

® To select the dial mode and a preprogrammed
telephone group, press FCN PHONE.

To select the dial mode without changing the
sel ected group, manually select atelephone group
if required and then press FCN DIAL.

When the dial mode is selected, the handset
portion == Of the telephone icon is displayed,
and then when atelephone group is selected, the
base portion ol is displayed.

Dial the desired number using the keypad or recall it
from memory by pressing FCN RCL and the loca-
tion number (0-9). Refer to the dial mode descrip-
tion starting in Section 2.7 for more information.

When the desired number isdisplayed, briefly press
the PTT switch and when the dial tone sounds, send
it by pressing FCN SND. Landside ringing (or a
landside busy condition) should then be heard. If the
radio system is busy or could not be accessed, busy
or no access conditions may be indicated the same
as described for standard group calsin Section
2.3.13.
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5. When the other party answers, pressthe PTT switch
and respond. The PTT switch must be pressed to talk
and released to listen the same as with standard
group calls.

6. When the call isfinished, it should be terminated
and the dial mode exited. A call isusually termi-
nated by transmitting either the # or $ #
characters (whichever is programmed). To automat-
ically send these characters and exit the dial mode,
press FCN PHONE. To exit the dial mode without
sending these characters, press FCN DIAL. Termi-
nation is indicated by three beeps.

Receiving LTR Telephone Calls

1. Select or scan the system and group programmed for
telephone calls. When atel ephone group is sel ected,
the base portion il of the telephoneicon is

displayed.
2. When “ringing” is heard, pressthe PTT switch and

respond. The PTT switch must be pressed to talk and
released to listen the same as with standard calls.

3. Whenthecall isfinished, it should be terminated as
in step 6 of the preceding section.

Landside-Originate Telephone Calls

Calls can be placed from alandside telephoneto a
mobile transceiver (if the transceiver and radio system
have this capability). With most systems, a mobile
user can be called directly (each has a unique tele-
phone number). With others, the mobile being called
must be specified as follows:

1. Dial the number of the radio system in which the
mobile transceiver is operating.

2. When the system answers, a short tone sounds to
indicate that the number of the mobile being called
should be dialed. This number is usually five digits
long and must be dialed using atone-typetelephone.
Thefirst two digits are the home repeater number of
themobile, and thelast three digitsare thetelephone
ID code of the mobile. With LTR interconnect
equipment, the first digit must be dialed within 5
seconds of hearing the tone, and no more than 5

seconds must elapse between digits or the call is
terminated.

3. Ringing isthen heard by the landside caller while
the mobile is being rung.

2.10.3 LTR FEATURES NOT AVAILABLE

Thefollowing LTR features are not available with
thistransceiver:

* Busy Queuing/Free System Ringback
* System Search
* Transpond
2.11 CONVENTIONAL FEATURES
2.11.1 BUSY INDICATOR

When a carrier is being detected on the current
channel with scanning disabled, “BUSY” isindicated
in the display (see following illustration). The squelch
should be adjusted as described in Section 2.11.4 for
proper operation of thisindicator.

Busy
i ol (| i
Indicator \.Lj R I
BUSY

2.11.2 MONITOR MODE

The monitor mode disables Call Guard Squelch
control (if programmed) so that all activity on the
selected channel (system) can be monitored. The
receiver unsgquelches only if a carrier is detected. To
select the monitor mode, one of the option switches
must be programmed for the monitor function (see
Section 2.5.1). Pressing this switch toggles the
monitor mode on and off. When the monitor mode is
enabled, -1 isindicated in the display as shown in the
following illustration.

’——Monitor Mode
- Selected
|

_

-

A conventional system must be selected to enable
monitoring. If the Monitor option switch is pressed
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with an LTR-Net or LTR system selected, scanning
haltsand “NOT CONV” is displayed, but monitoring
is not enabled. Refer to Section 2.3.11 for more infor-
mation on channel monitoring.

2.11.3 TRANSMIT DISABLE ON BUSY

The Transmit Disable On Busy feature automati-
cally disables the transmitter if the selected system
(channel) is busy and it has not been monitored when
the PTT switch is pressed. When the transmitter is
disabled by thisfeature, “DSBL BSY” isindicated in
the display asfollows:

Whilethe PTT switch is pressed, the receiver is
unsguel ched so that activity on the channel can be
monitored. The PTT switch must be released and then
pressed again to make another call attempt. Occasion-
aly, abusy condition may be detected even though no
oneistalking. To key the transmitter in this case,
release the PTT switch and then immediately pressit

again.

Some repeaters may have delayed drop-out (hang
time) which causes this feature to disable the trans-
mitter even though no busy condition exists. If thisisa
problem, there is a so a programmable option to allow
transmitting with a busy channel if the correct Call
Guard signal is detected.

The Transmit Disable On Busy feature is enabled
or disabled on each conventional group by program-
ming. If thisfeature isdisabled or if the monitor mode
is selected (see preceding section) the transmitter keys
even if the channel is busy.

2.11.4 SQUELCH ADJUST

This function sets the squelch level used for
conventional calls. The squelch level for LTR-Net and
LTR cdlsis preset and cannot be changed. If conven-
tional systems are programmed, adjust the squelch as
follows:

1. Select aconventional system and group that is not
busy.

2. Press FCN SQL to select the squelch adjust mode.
The monitor mode is automatically selected in this
mode. The currently selected level isindicated by

“SQ xxx” in the display.

3. Pressthe € key until receiver noiseis heard and
then press P> until the noise just mutes. To
decrease or increase the selected level by 10 (or to
the minimum or maximum level if that is not
possible), pressFCN < or FCN P, respectively.

NOTE: Sight readjustment may be required if weak
messages are not heard or unsquelching occurs when
no messages are present.

4. To exit this mode, press the FCN SQL again. This
also occurs automatically 2 seconds after no
activity.

5. If both narrow and wide band channels are used,
perform this adjustment for each type because sepa-
rate settings are maintained.

2.11.5 TALK-AROUND

Normally, all transmissions go through arepeater.
However, there may be times when a user is out of
range of the repeater and unableto talk to anyone even
though the mobile being called is nearby. In this situa-
tion, the repeater talk-around feature can be used to
transmit on the receive frequency to allow direct
mobile-to-mobile communication.

Any conventional group can be programmed for
talk-around. It is then enabled by simply selecting one
of those groups. It is not selectable by an option switch
or indicated in the display unlessit isindicated by the
group aphatag. Tak-around isnot available on LTR-
Net and LTR systems.

2.11.6 CALL GUARD SQUELCH
Introduction
Tone, digital, or inverted digital Call Guard

squelch can be programmed on each transmit and
receive channel in any order desired. Thereisalso an
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option to disable the reverse burst or turn-off code on
transmit channels programmed with Call Guard
sguelch. The reverse burst or turn-off code are always
detected on receive channels programmed with Call
Guard squelch (if it is sent).

The Call Guard squelch feature eliminates
distracting messages intended for others using the
channel. Thisis done by using a subaudible tone or
digital code to control the squelch. Thistone or codeis
unique to a user or agroup on that channel. Thistone
or code is transmitted with the voice signal but is not
heard because it isin the subaudible range and is atten-
uated by afilter. Call Guard squelch must be used in
both the transmitting and receiving transceiver to be
functional. When the channel is monitored before
transmitting, Call Guard squelch may be temporarily
disabled by the monitor mode described in Section
211.2.

Tone Call Guard Squelch

Tone-type Call Guard squelch utilizes subaudible
CTCSS tones from 67-254.1 Hz. Although there are
42 tones assigned, those above 33 are normally not
used because of their close proximity to the voice band
which starts at 300 Hz. In addition, tones 11, 39, 40,
41, and 42 are normally not used because they may
cause interference with adjacent tones (see Table 3-6).

A reverse burst (turn-off code) can be transmitted
when the push-to-talk switch is released to eliminate
the squelch tail (noise burst) in the receiving trans-
ceiver. However, both the transmitting and receiving
transceiver must be equipped with this feature for it to
be utilized. The reverse burst is a 180-degree phase
reversal for aperiod of time determined by the tone
frequency.

Digital Call Guard Squelch

Digital Call Guard squelch (CDCSS) uses digital
datainstead of subaudible tonesto control the squelch.
This data consists of continuous repetitions of 23-bit
words. No bit or word synchronization information is
used. When the push-to-talk switch is released, aturn-
off code istransmitted which eliminates the squelch
tail similar to the reverse burst.

Although there are thousands of possible code
combinations with 23 bits, only 83 are unique with the

data scheme used. The number specified when the
codeis programmed is actually a seed for a specia
algorithm used to generate the 23-bit dataword. The
dataistransmitted at arate of 134.4 bits per second.
Therefore, approximately six words are transmitted
each second. When the datais decoded, 23-bit samples
are taken and then the bits are rotated to determineif a
valid code was received.

Digital Call Guard squelch can be programmed as
normal or inverted. The only differenceis that the
waveform isinverted when “iDCG” is selected. The
inverted type may need to be programmed if the signal
isinverted by the repeater or another transceiver. If
digital Call Guard squelch does not function, try
changing to the other type.

2.11.7 EXTERNAL ENCODERS AND
DECODERS

External encoders and decoders are currently not
supported by the LTR-Net operating code.

2.12 SUPERVISORY TONES
2.12.1 GENERAL TONES

The following tones are heard at various times
when operating this transceiver. Some or al of these
tones can be disabled by the user if the menu
“TONES’ parameter is available (see Section 2.4.12).
If the menu parameter is not available, the tones mode
cannot be selected by the user and is fixed by
programming.

Busy Tone - Thistoneis similar to the standard tele-
phone busy tone, and it indicates that the LTR-Net or
LTR radio system is currently busy. It is produced by
turning combined 480 and 620 Hz tones on and off at a
4 Hz rate. This tone sounds with all types of LTR-Net/
LTR calls (even if the proceed tone is enabled), and
“BUSY” isindicated in the lower part of the display
when it sounds. It does not sound on conventional
systems.

Continued access attempts are made while this
tone sounds. Therefore, it is possible to access the
system by holding the PTT switch down with thistone
sounding.
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Intercept Tone - Thisisasiren-like tone (alternating
high and low tones) consisting of 700 Hz and 800 Hz
tones alternating at approximately a2 Hz rate. This
tone indicates the following no access and error
conditions:

* No Access - If thistone sounds 2-3 seconds after
pressing the PTT switch and “NO ACESS’ is
displayed, the data handshake with the repeater
could not be completed. The usual causeis an out-
of-range condition. Six attempts are made before
this tone sounds. No more access attempts are then
made until the PTT switch is released and pressed

again.

* Time-Out Timer - If thistone sounds after the trans-
mitter has been keyed for an extended period and
“TIMEOUT” isdisplayed, the transmitter has been
disabled by the Time-Out Timer feature (see Section
2.4.11). Thistone soundsin all operating modes.

* Transmit Inhibit - If thistone sounds as soon as the
PTT switchis pressed with an LTR system selected
and “TX INHIB” is displayed, the transmitter has
been disabled by the Transmit Inhibit feature (see
Section 2.8.4).

* Receive-Only Group - If “TX DSBL” is displayed
when this tone sounds, areceive-only group is
selected (see Section 2.4.10).

Proceed (Clear-To-Talk) Tone - Thisisa short (700
Hz, 50 ms) or a distinctive (three beep) tone which
sounds after the handshake is complete to indicate
when talking can begin (see Section 2.4.9).

Key Press Tone - Thisisashort (700 Hz, 50 ms) tone
that sounds to indicate when an option switch is
pressed (in all modes).

Wrap-Around Tone- A 700 Hz, 80 mstone followed
by an 800 Hz, 80 ms tone which indicates that the
highest or lowest programmed system or group was
displayed and that wrap-around has occurred (see
Section 2.3.5).

Error Tone - A 1050 Hz, 80 mstone followed by a
700 Hz, 80 ms tone which indicates that an error
condition occurred.

2.12.2 LTR-NET SPECIAL CALL TONES

NOTE: The following tones are produced by the LTR-
Net switch and are heard only when placing special
calls.

Confirmation Tone - A short tone which sounds
when the number just dialed is accepted by the system.

Call Proceed Tone - With LTR-Net Directed Group
calls, ringing does not occur after the number isdialed.
Instead, this short tone sounds after the confirmation
tone to indicate that the audio path is complete and
speaking can begin.

End Call Tone - Three beeps which sound when the
end of the call has been detected by the system.

Proceed Dialing Tone - When placing a landside-
originate call to amobile, the caller may dial the
number of the system and then when the system
answers, anumber specifying the mobile being called.
This tone sounds to indicate when the number of the
mobile should be entered (see Section 2.9.2).

2.12.3 LTR TELEPHONE CALL TONES

The following tones are generated by the LTR
interconnect equipment and are heard when making
LTR telephone calls.

Reorder Tone - Three beeps which indicate that the
call has been terminated by the system.

Return Time War ning Tone - Two beeps which warn
that you have not transmitted for an extended period.
If you do not transmit within 5 seconds, the call is
automatically terminated by the system. The time
between transmissionsis one of the parameters used
by the system to detect the end of a call when the #
character is not sent.

Conversation Time-Out Tone - Callsare limited to a
certain length by the system. Thirty seconds before
thistimeisreached, a“tick” begins sounding each
second. When the 30-second time expires, the call is
automatically terminated by the system.

Turn-Around Tone - Thisis asingle beep which may
be used to indicate to the landside party when to
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respond to your transmission. It sounds when you
releasethe PTT switch, and you may partially hear this
tone.

Proceed Tone - Thistone consists of two beeps and it
tells the landside caller when to enter the five-digit

number specifying the mobile being called. Dialing of
this number must be started within 5 seconds of hear-
ing this tone, and a tone-type telephone must be used.

2.12.4 DISPLAY MESSAGES

The following messages appear in the display to
indicate various operating modes and error condi-
tions. Selected system/group information appearsin
this display during normal operation (see Section
2.3.4).

72xx6xx - On power up, the last seven digits of the
transceiver part number (see Section 1.3) are displayed
on the top line very briefly. For example, a UHF
430-470 MHz, LTR-Net transceiver isindicated as
“7243633". The eighth display digit is reserved for
future use and is aways blank.

* CODE xx - Indicates that an error condition has
occurred. It isdisplayed very briefly at power up (see
Section 2.14).

BUSY - Indicates that the LTR-Net/LTR radio system
is currently busy (see “Busy Tone” in Section 2.12.1).

CALL SVC - Indicates that the transceiver has been
totally disabled by an over-the-air message from the
system operator. To return the transceiver to service, it
must be reprogrammed (see Section 2.9.6).

DSBL BSY - Indicates that the transmitter is disabled
by the conventional Transmit Disable On Busy feature
(see Section 2.11.3). It also indicates that the transmit-
ter was keyed while receiving an LTR call.

FCN - Indicates that the function select modeis
selected by the FCN switch (see Section 2.2.4).

HSQ SRCH - Indicates the transceiver is currently on
the first pass while searching for anew locality on
which to register (see Section 2.9.4).

LCL SRCH - Indicates the transceiver is currently on
the second or later pass while searching for anew
locality on which to register (see Section 2.9.4).

NO ACESS - Indicates that the repeater system could
not be accessed, perhaps because of an out-of-range
condition. Once this indication appears, no more
access attempts are made until the PTT switchis
released and then pressed again (see Section 2.12.1).

NO PHONE - Indicates that thereis no telephone
group programmed in the current system when the dial
mode and tel ephone group are selected by FCN
PHONE (Section 2.7.2).

NOT AUTH - Indicates that an attempt was made to
store atelephone number in alocked memory location
(see Section 2.7.5).

NOT CONYV - Indicates that an attempt was made to
enable a conventional mode feature on an LTR-Net or
LTR system.

OUT-LOCK - Indicates that the synthesizer is
unlocked. The transceiver is honfunctional until lock
is re-established.

PROG ERR - Indicates an EEPROM read error.
Check transceiver programming or the EEPROM if
this condition persists (see Section 3.7).

PRG MODE - Indicates that the transceiver is being
programmed (see Section 3.7).

SLEEPING - Indicates that the transmitter has been
temporarily disabled by an over-the-air message from
the system operator (see Section 2.9.6).

SQUEL CH - Indicates that the conventional squelch
adjust mode is selected (see Section 2.11.4).

SY S SRCH - Indicates that searching is occurring for
programmed system information.

TIMEOUT - Indicates that the transmitter has been
disabled by the Time-Out Timer (see Section 2.4.11).

TYPE ERR - Indicates that the programming datais
incompatible with the transceiver (see Section 3.7).
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TX DSBL - Indicates that the selected group system is
programmed for monitoring only (see Section 2.4.10).

TX INHIB - Indicates that the transmitter has been
disabled by the Transmit Inhibit feature (see Section
2.8.4).

2.12.5 MENU MODE MESSAGES

The following messages are displayed in the
menu mode that is described in Section 2.5.2. Enabled
or yesisindicated by “ON”, and disabled or no by
“OFF".

BACKLGHT - Backlight on-off
® ON or OFF

BANK SEL - Bank select
* Alphatag of programmed banks

ROAMING - LTR-Net roaming on-off
® ON or OFF

SCN CONT - Scan continue on-off
* ON or OFF

SCN SAVE - Scan list save
* ON = save, OFF = not saved

SCN TYPE - Selects type of scanning
®* SYSTEM - Both system and group
®* GROUPS - Group scanning only
* OFF - Scanning off, switch disabled

S/G DISPL - System/group display mode
* ALPHA
* NUMERIC

TONES - Tonetype select

¢ SILENT - No tones sound

* KEYS- Only the Select switch and key press
tones sound

* ALERTS- All tones except preceding Key Beep
tones sound

* ALL - The preceding Key Beep and Alert tones
sound

2.13 TEST FUNCTIONS

With the standard LTR-Net operating code, there
is no test mode that can be selected to perform testing.
To manually control the transceiver with this code,
program temporary conventional channels. When the
test operating code isloaded, several test functions are
available. Refer to Section 5 for more information.

To display the software version number, turn
power on with PTT switch pressed. The version
number isdisplayed as“VER x.xx” (see Section
2.3.10). If any error codes are present (see next
section), the most recent error code is displayed
instead of the software version.

2.14 ERROR CODES
2.14.1 GENERAL

If error conditions occur during operation that
interrupt normal program execution, reset occurs
which usually restores normal operation, and informa-
tion on the error condition is stored. Up to 11 error
conditions can be stored. If more than 11 occur, the
first 10 continue to be stored and only the 11th codeis
overwritten so it is always the most recent code. An
error condition can be caused by such things asa
defective memory chip or other hardware problems or
software problems.

When power is turned on after an error condition
has occurred, “* CODE xx” is briefly displayed (see
following example). The “xx” indicates the | atest
unread code.

=
==

—

—

To display the most recent error code, turn power
on with the PTT switch pressed and then releaseit. To
mark a code as read, press FCN CLR. A beep then
sounds and the next code is displayed if applicable.
Once al stored codes are marked as read, they can no
longer be displayed and “* CODE xx” is not
displayed at power up. However, they continueto be
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stored and can be read using the programmer (see next
section). To return to normal operation, cycle power
without the PTT switch pressed or press FCN RCL .*

2.14.2 READING ERROR CODES
The up to 11 error codes that can be stored can be
read out of the transceiver using the personality

programming software described in Section 3.7.
Connect the programming setup and then select

Code Information

Transfer > Read * Codes or click the %l iconinthe
toolbar (see Section 3.7). ALODE

The screen shown in Figure 2-4 is then displayed
which indicates various information about each stored
error code. Contact the Customer Service Department
as described in Section 1.7 for additional information
on the displayed error codes. To permanently erase the
current error codes from the transceiver, click the
“Clear * Codes’ button at the bottom of the screen.

1oC | »coDE | HaME | poMatw | oBIECT | EVENT | DATA [ 0PT1 | oPT2 [ 0PT2 | DESCRIPTION

0 E6 PANIC_ILLEGAL 00 00 F1 oooo oo oo ] Tllegal Opcods (Ref lash
1 E6 PANIC ILLEGAL oo il F1 oooo o0 oo ] Illegal Opcode (Reflash
2 E6 PANIC ITTEGAT 00 00 F1 0ooo 00 oo ] Illegal Opcode (Reflash
3 E6 PANIC_ILLEGAL 0o 0o F1 oooo oo oo oo Illegal Opcode (Reflash
4 E6 PANIC ITTIEGAT 00 00 F1 0ooo oo oo oo Illegal Opcode (Reflash
5 E6 PANIC_ILLEGAL 0o 0o F1 oooo oo oo oo Illegal Opcode (Reflash
6 D3 DOMAIN_EBAD EVENT 04 03 oo oooo o0 oo ] Invalid event was sent

7

8

g

10

1| I

Clear *Codes |

Figure 2-4 Programmer Error Code Screen

2-32
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SECTION 3 PROGRAMMING

Remote Programming Interface (RPI)

Attach the programming cable with
the cable end of the connector up
as shown. Attempting to attach it
the other way may result in
damage to the radio.

Programming Cable
P.N. 597-7200-031

CAUTION

Figure 3-1 Programming Setup

3.1 GENERAL
3.1.1 PROGRAMMING SETUP

The following items are required to program the
transceiver. The part numbers of this equipment are
shown in Table 1-1 in Section 1. The programming
set-up is shown above.

* IBM® PC or compatible personal computer

* E.F Johnson Remote Programming Interface (RPI),
Part No. 023-9800-000.

* Cablesfrom the RPI to the computer and radio.

* E.F. Johnson programming software for 7200-
series transceiver.

3.1.2 MINIMUM COMPUTER REQUIREMENTS

The programming software is designed to run on
an IBM PC or compatible computer that meets the
following minimum requirements:

*  Windows 95/98 or NT 4.0 operating system
* CD-ROM drive
* Oneunused seria port

3-1

The programming software requires a Windows
32-bit operating system such as Windows 95/98/2000
or NT 4.0to run. A 16-hit operating system such as
Windows 3.1 cannot be used.

Since the program is relatively small (approxi-
mately 600K), it will run properly with the amount of
RAM recommended for the operating system. The
datafiles are also relatively small (approximately
25K), so minimal hard disk spaceis also required.

3.1.3 REMOTE PROGRAMMING INTERFACE
(RPI)

The RPI provides the required interface between
the computer and transceiver. It converts the RS-232
logic levels from the computer to the TTL logic levels
required by the transceiver microprocessor and vice
versa,

RPI (Part No. 023-9800-000) is backward
compatible, so it can also be used to program most
other E.F. Johnson transceivers which require an RPI.
Thisnew RPI isrequired for Flash programming
described in Section 3.12, and it has phone jacks for
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injecting the transmit audio signal and monitoring
receive audio during alignment (see Section 5). Earlier
RPI’s, such as Part No. 023-5810-000 or 023-9750-
000, can be used to perform the standard personality
programming described in most of this section.

When programming this transceiver, the switch on
the front panel of the RPI selects either the standard or
Flash programming mode. The standard mode is
selected when it is away from the LED and the indi-
cator isgreen, and the Flash mode is selected whenitis
toward the LED and the indicator is amber. The stan-
dard mode should be selected for all but Flash
programming.

With remote mount mobile transceivers, this
switch is used to turn transceiver power on and off. A
separate 9-16 VDC, 200 mA power supply (such as
P.N. 563-0001-005) must then be plugged into the RPI
power jack to provide power to the RPI.

3.1.4 RPI CABLES

The cables from the RPI to the computer and
transceiver are not included with the RPI. The RPI has
afemale DB9 connector, and most computer serial
ports have amale DB9 or male DB25 serial connector.
Therefore, amale DB9 to either afemale DB9 or
female DB25 cableis usually required. Thisis a stan-
dard cable available at most electronic and computer
supply stores. Suitable cables are also available from
the E.F. Johnson Company as listed in Table 1-1.

The cable from the RPI to the transceiver has an
8-pin telephone style connector on the RPI end and a
connector compatible with the accessory connector on
the transceiver end. The cable for thisapplication is
alsolisted in Table 1-1.

3.1.5 EEPROM DATA STORAGE

Most personality information programmed in the
following sectionsis stored in the EEPROM memory
device (U150). EEPROM devices store data indefi-
nitely without the need for a constant power supply.
The battery can be removed from the transceiver indef-
initely without affecting programming.

If the operating program needs to be updated,
reprogramming is performed using special program-

ming software and the same setup used for personality
programming. Refer to Sections 3.12 and 5.2 for more
information.

3.1.6 HARDWARE HOOKUP

The programming setup is shown in Figure 3-1.
The RPI-to-transceiver cableis connected from the
8-pin jack of the RPI to the accessory connector of the
transceiver (make sureit is connected with the cable
end up as shown in Figure 3-1). The RPI-to-computer
cable is connected from the seria port of the computer
to the DB9 connector on the RPI.

The RPI has a switch which selects standard or
Flash modes. Turn on transceiver power and then make
sure that the standard mode indicated by agreen LED
is selected (position away from LED).

If it isthefirst time the program is run and a port
other than Serial Port 1 (COM1) isused, the serial port
may have to be selected. Refer to Section 3.9 for more
information.

3.2 MISCELLANEOUS PROGRAM
INFORMATION

3.2.1 BASIC WINDOWS KNOWLEDGE

With the descriptions which follow in this section,
it is assumed that you have a basic understanding of
how to use your Windows-based operating system. If
you are not familiar with some of the Windows func-
tions described, refer to the Windows Help Screens and
any manuals that may have been included with your
Windows software.

3.2.2 SOFTWARE INSTALLATION

The programming software is supplied on a CD-
ROM. Install this software as follows:

1. Make sure that there are no other Windows applica-
tions open during thisinstallation procedure. This
also includes programs represented by iconsin the
system tray (the areawhere the time is usually
displayed). Also, make sure that the computer meets
the minimum requirements listed in Section 3.1.2.

2. Insert the CD-ROM in the CD drive of your
compulter.
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Select @ start| > Run and then click the Browse
button and select the “ Setupex.exe” file on the CD.

Then click OK andfollow the on-screeninstructions
to install the program.The default directory for the
program is C:\Program Files\EFJohnson. If you
wish to use some other directory, click Browse and
select it or type the name to create a new one.

3.2.3 STARTING PROGRAM

From Start Menu

The program is started by clicking the shortcut
icon for the program. This shortcut is automatically
created when the program isinstalled, and is usually
selected by clicking @ start| > Programs > LTR-Net
Programmer.

If thisicon is not present or you want to create
another, select Start > Settings > Taskbar. Then select
the Start Menu Programs tab and click the Add button.
Click the Browse button and locate the program file
called LTRNetPgmr.exe where you installed it on your
hard drive (see preceding information). Click the
program name and continue following the instructions
that are displayed.

From My Computer or Windows Explorer

To start the program from My Computer or
Windows Explorer, locate the file LTRNetPgmr.exe
and then double click it.

3.3 MAIN WINDOW DESCRIPTION
3.3.1 TITLE BAR

Thetitle bar islocated at the top of the window
(see Figure 3-2) and indicates the following:

Bestore
Move
Size
Minimize
Maximize

. ﬁ Clicking this control icon
Isplays the screen on the right
which can be used to perform the
indicated window control

functions. Close  Alt+F4

* Name of the current data file (Johnson_rad.mbl in
Figure 3-2).

3-3

* Program name (LTR-Net Programmer)
*  Window Minimize, Maximize, and Close buttons
3.3.2 MENU BAR

The menu bar (see Figure 3-2) displays the head-
ings for the menus that are used to select program
functions. Quick access to the most frequently used
menu functions are provided by toolbar buttons. Refer
to Sections 3.5 - 3.10 for descriptions of menu
functions.

3.3.3 TOOLBAR

Thetoolbar (see Figure 3-2) provides quick
access to the most frequently used menu functions.
The toolbar can be turned on and off by selecting
View > Toolbar in the menu bar. The function of these
buttons and section in which the function is described
are asfollows:

- Create a new programming file (Section 3.5).
& - Open adisk file (Section 3.5).

E - Save the current file (Section 3.5).
; - Edit radio parameters (Section 3.6.3).
E?Z - Create anew locality (Section 3.6.8).
E - Edit acurrent locality (Section 3.6.8).
E - Delete alocality (Section 3.6.8).

% - Create a new system (Section 3.6.9).
% - Edit a current system (Section 3.6.9).
% - Copy a system (Section 3.6.9).

% - Delete a system (Section 3.6.9).

ﬁ - Edit agroup (Section 3.6.10).

BARC| - Create a new bank (Section 3.6.11).
ﬁ - Edit acurrent bank (Section 3.6.11).
S| - Delete a bank (Section 3.6.11).
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:‘;% - Read the programming data from radio (Section

TR 37).

well - Write programming datato aradio (Section 3.7).

—
LIRITE

weil| - Read error code information stored in radio
A (Section 2.14)
e | - Read version information from the transceiver
(Section 3.7).

3.3.4 MAIN WINDOW PANES

The left pane (Personality View) shown in Figure
3-2 displays the current programming information in a
Locality, Bank, or System hierarchy that is selectable
by clicking the applicable “ View Type” button at the
top of the pane. To turn this pane on and off, select
View > Personality. Clicking a“+/— box or double
clicking a bold item expands/contracts that branch.
This pane always defaults to the on mode when the
program is started.

The right pane displays the information contained
inthe current radio file. Thisinformation can be printed
by selecting File > Print or saved to atext file by
copying (Ctrl C) and pasting (Ctrl V) it into aword
processor program. To quickly display the datafor a

locality, bank, or system, simply click it in the left pane.

3.3.5 STATUS BAR

The status bar islocated at the bottom of the
screen (see Figure 3-2), and it indicates the following
information. The status bar can be turned on and off by
selecting View > Status Bar in the menu bar.

Status/Function - When pointing to a function or tool,
this area provides a brief description of it. At other
times, it indicates the current program status.

Radio Model - Indicates the specific radio model that
has been selected by the Edit > Radio Type menu (see
Section 3.6.2). Only the parameters applicable to the
selected radio are displayed on the various screens.

Personality - Displays a running total of the amount of
space remaining in EEPROM memory of micropro-
cessor U208 if the transceiver was programmed with
the current information. If this number reaches zero
before all datais entered, fewer localities/systems/

groups/banks must be programmed (see Section
2.3.12).

Saved Info/LTR-Net Locality - Functionslike the

Flash memory display just described to indicate the
amount of space remaining in EEPROM U150 for
saved information and LTR-Net localities.

3.4 PROGRAMMING PROCEDURE
3.4.1 INTRODUCTION

Thefollowing is ageneral procedure that can be
used to program a 72xx-series portable transceiver.
Detailed information on the screens mentioned in the
procedureis located in Sections 3.5 - 3.10.

3.4.2 GETTING STARTED

1. Start the program as described in Section 3.2.3. The
main window shown in Figure 3-2 is displayed
when the program is started.

2. Choose the datafile to be edited using one of the
following methods:

New File - When the program is started, anew file
is automatically created that contains program
defaults. Thisfileis named “Untitled” until itis
saved. A new file can also be created at any time by

File> New or clicking | in the toolbar.

From Disk File - If afile stored on disk isto be
edited or used as abasis for programming another
file, open it by selecting File > Open or clicking

i"' | in the toolbar.

Read From Radio - If the data currently contained
inaradio isto be used as abasis for programming
another radio or isto be modified, it can be read
into the program. To do this, select Transfer > Read
Setup Params or click {1 in the toolbar (see
Section 3.7). FERD

3.4.3 PROGRAMMING MAIN RADIO
PARAMETERS

The Main Radio Parameters are parameters that
are the same regardless of the selected bank/system/
group. They are programmed as follows:
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Figure 3-2 Main Window

1. Select Edit > Radio Type and the displayed screen
selects the Type, Tier, Frequency Band, and Band-
width of the programming file (Section 3.6.2).

2. Select Edit > Basic Radio Params (Parameters) or
click %l to display the following screens which
program other radio-wide parameters:

Basic Parameters - Select this screen by clicking
thetab at the top, and choose the desired configura-
tion for each parameter (Section 3.6.3).

Timing Parameters - Select this screen by clicking
thetab at the top, and choose the desired configura-
tion for each parameter (Section 3.6.4).

Menu Parameters - Select this screen by clicking
the tab at the top. Checking the box enables the
parameter in the menu mode, and the drop down
menu programs the default configuration (Section
3.6.5).

Portable Key - Select this screen by clicking the tab
at the top and then choose the function for each key
from the drop-down menu (Section 3.6.6).

Telephone Numbers - Select this screen by clicking
the tab at the top and then enter the preprogrammed
telephone numbers. (Section 3.6.7).

3-5

3. When all parametersin the Radio Parameters
Screens are programmed, click the OK button to
saveall changesor the Cancel button to exit without
saving changes.

3.4.4 LOCALITY PROGRAMMING

In general, alocality isarepeater site. At least
one Locality must be programmed before any Systems
can be programmed, and at least one System must be
programmed before a Group can be programmed and
likewise for banks. Proceed as follows to program
localities (Section 3.6.8):

Create New Locality - Select Edit > Localities >

Create New or click wl in the toolbar.
-EW

NOTE: The frequency band is selected in the radio
type screen.

Edit Locdlity - Select Edit > Localities > Edit
Existing or click 'E“E: in the toolbar.

Delete Locality - Select Edit > Localities > Delete

Locality or click ™2| in the toolbar.
(BELETE |

When all parametersin the Locality screen are
programmed, click the OK button to save all changes
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and exit, or click the Cancel button to exit without
saving any changes.

3.4.5 SYSTEM PROGRAMMING

Each system islinked to one of the localities.
Therefore, at least one locality must be created as just
described before systems can be created. Groups are
added to the systems by group programming described
next. Proceed as follows (Section 3.6.9):

Create New System - Select Edit > Systems >
Create New or click NS?E.I in the toolbar.

Copy System - To copy a system that is already
created for use as a basis in programming another,
select Edit > Systems > Copy Existing or click

o | in the toolbar.
COPY

Delete System - Select Edit > Systems > Delete or

click L in the toolbar.

[ELETE

When all parametersin the System screen are
programmed, click the OK button to save the changes
and exit, or click the Cancel button to exit without
saving any changes. Repeat this procedure to add
additional systems.

3.4.6 GROUP PROGRAMMING

Each group islinked to one of the systems.
Therefore, at |east one system must be created as just
described before groups can be created. Groups
program individual call parameters. Proceed as
follows (Section 3.6.10):

1. To create anew group or edit a group, select Edit >
Groups or click == in the toolbar.
GROUP
2. A screenisthen displayed which lists all current
systems. Select the system to which agroup is be
added or in which agroup is to be edited. Click the
OK button to display the groupsin that system.

3. Inthe Group No. box, select the number or the
group to be added, edited, or deleted.

4. Program the group with the desired parameters.

5. Click the Add button if adding a new group, the
Change button if editing a group, or the Delete

button if deleting agroup. To exit without saving the
current changes, click only the Done button.

6. Repeat until the system has been programmed with
the desired groups. Then click the Done button to
exit. Repeat to program other systemsif applicable.

3.4.7 BANK PROGRAMMING

At least one locality, system, and group must be
programmed before abank can be programmed. Banks
are collections of systemsthat may be selected for a
unique application such as operation in different
geographical areas. System numbering and other
parameters can be different for each bank. At least one
bank must always be programmed even if bank select
is not used.

1. Create, Edit, or Delete a bank as follows:

Create a New Bank - Select Edit > Banks > Create
New or click 'eanr| in the toolbar.
HEW)
Edit Bank - Select Edit > Banks > Edit Existing or
click [eani| in the toolbar.
EDIT

Delete Bank - Select Edit > Banks > Delete or click
enm-:l in the toolbar.
NELETE

2. When the bank programming screen is displayed,
sel ect the display number of the system to be added,
edited, or deleted. Then select the system to be
assigned to that number if applicable. Also program
default scan list status of the system and other bank
information such as alpha tag and emergency and
home system/group if applicable.

3. To make the selected changes to the system, click
the Add, Change, or Delete button, whichever is
applicable. To add, edit, or delete other systems,
repeat this procedure. When finished programming
the bank, click the Done button, or to exit without
making any changes, click the Cancel button.

3.4.8 PROGRAMMING TRANSCEIVER

When all the programming described in the
preceding sections is complete, the datais ready to be
downloaded to the transceiver as follows:
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1. Connect the computer to the transceiver as
described in Section 3.1.6.

2. Download the data to the transceiver by selecting
Transfer > Write Setup Params or click =i in the
tool bar. HRITE

3. Click the Write button in the screen that is
displayed. M essages and the data are displayed as
programming occurs. Refer to Section 3.7 for more
information.

3.5 FILE MENU
e Ctrl+M
Open... Ctrl+0
S S5
Save As.
Erint... Cirl+F

1 Johnson_rad?.mbl
2 Johnson_radl.mbl
a2 Johnson_rad4d.mbl
4 Johnson_rad3.mbl

Exxit

The File Menu shown in the preceding illustra-
tion is used to perform these file operations:

New - This menu parameter or toolbar icon
creates a new programming data file that contains
default parameters. If afile with unsaved changesis
currently open, you are asked if you would like to save
it before opening the new file. New files are automati-
cally named “Untitled”.

E Open - This menu parameter or toolbar icon
opens a data file that was previously saved to disk.
Thisallows adisk file to be edited or used asabasis
for programming another transceiver. If afile with
unsaved changesis currently open, you are asked if
you would like to save it before opening the new file.
This function displays ascreen listing al thefilesin
the current directory with the .mbl extension.

E Save - This menu parameter or toolbar icon
saves the current programming datafileto disk. If itis
thefirst timeit is being saved, a screen is displayed
which allows a file name to be entered (similar to the
Save As function which follows). The Save function

should be used periodically while editing afile to
prevent the loss of dataif a power failure occurs or
program execution is interrupted for some other
reason. Files are automatically given the .mbl
extension.

Save As- Same as*“ Save” except you are prompted to
enter afile name. Thisallows the current file to be
renamed and saved to anew file.

Print - This menu selection or shortcut key (Ctrl+P)
prints the current file. The information in the current
fileis displayed in the Data Display Pane of the main
window. Thisinformation can also be saved to atext
file by selecting it and then copying (Ctrl C) and
pasting (Ctrl V) it to aword processor program.

Recent Files - The file names of the previousfiles
opened by the program are listed. To open one of these
files, smply click the name.

Exit - Closes the program. If the current file has
unsaved changes, you are asked if you would like to
saveit before exiting.

3.6 EDIT MENU
3.6.1 INTRODUCTION

The Edit Menu shown in Figure 3-3 or equiva
lent buttons in the toolbar select screens that program
various transceiver functions. The following informa-
tion describes the screens selected by the Edit Menu.

|2 Transfer Yiew ComPorts Help

Radio Type
Basic Radio Parms Create Nevw
Localities P .
Edit Existing
Systems 3
Groups Delete Locality
Test Locality
Change UID
Create New
Edit Existing
bl B
Create New ST ST
Edit Existing Delete
Delete Test System

Figure 3-3 Edit Menu
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3.6.2 EDIT RADIO TYPE SCREEN

The Radio Type screen shown below selects the
type, tier, frequency band, and bandwidth parameters of
the programming file. This must match the radio being
programmed. If you are unsure of the capabilities of a
radio, note the model number on the transceiver identi-
fication label or the number that is briefly displayed
when power isturned on. Then refer to Sections 1.3 or
1.4 to determine radio type information

Select Radio Type

- Radio Type
" Mabile Cancel |
' Portable
Help |
— Radio Tier
{51 Ly Tier
1 Hid|Ties
& High Tier
— Freq Band Info
€1 Dual Bandiidth 7
| arrow Band [

Edit Radio Type Screen

NOTE: The screens described in Sections 3.6.3 - 3.6.6
which follow are displayed by selecting Edit > Basic
Mobile Parms or clicking 'mui | @nd then clicking the
tab at the top. =

3.6.3 BASIC PARAMETERS SCREEN

Radio Parameters

Basic Parameters I Timing F‘alametersl Menu \temsl Portable Keyl Telephone Numhelsl

Conventional Enabled: [~

Proceed to Talk Tar
’V Tvee: [ingle = I

Conversation Enabled: [~

Scan Revert Mode: [ - Difsable Mic Hanzer ¥

Eelect Kot Defaul. [Spsteme 2
Honl Eaunt: |3 =
i Honf foder | iMade & vl

"Prngramming Ko

Display Emergency: [0
Encryption Irstaled: [0

Pam Key l— erify Keyp: l—

oK I Cancel | Help

Proceed-To-Talk Tone

Type - Selects either a single (standard) or distinc-
tive (triple) proceed-to-talk tone (Section 2.4.9).

Conventional Enabled - When selected, the
proceed tone sounds with conventional callsin
addition to LTR-Net/LTR standard calls.

Conversation Enabled - When selected, the proceed
tone also sounds with LTR-Net/LTR telephone and
auxiliary cals (initial access only).

Scan Revert M ode - Selects the system/group on
which transmissions occur in the scan mode (Section
2.6.10).

Last Selected - Always on the selected.

Last Received - Always on the | ast received.

Temporary - On the last received if the transmitter
is keyed before scanning resumes.

Display Emergency - Currently, this parameter is not
used.

Encryption Installed - Encryption is currently not
available.

Pgm (Program) Key - To prevent unauthorized
reading of programming data from atransceiver, a
code consisting of up to eight keyboard characters can
be entered in this box. If this box isleft blank, no
protection is used (Section 3.11.1).

Verify Key - The exact code entered in the Pgm Key
box must be re-entered in this box for it to be accepted
asvalid code.

3.6.4 TIMING PARAMETERS SCREEN

Fadio Parameters

Basic Parameters  Timing Parameters | Menu Items | Portable Ke_l,ll Telephone Numbersl

Feceive Delay: -

Transmit Timeout: | 0.5 minutes ‘l

Call Delay: m Select Knob Betur; lﬂ
Scan Continue: Im Kt W IWI
|gritiom Sense Delay: m Hiarlk @ lm
Froceed Tone Delay: ID— Seconds

o |

Cancel | Help |

Receive Delay - Selects the time from 0-7 seconds
before scanning resumes after receiving a message
(Section 2.6.9).
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Call Delay - Selects the time from 0-7 seconds before
scanning resumes after transmitting a message
(Section 2.6.9).

Scan Continue - Selects the maximum time from 0-60
seconds that a call is monitored before scanning
resumes (Section 2.6.9).

Proceed Tone Delay - Programs how long the proceed
tone is delayed after the PTT switch is pressed on
groups that have the delayed proceed tone feature
enabled. Times of 0-2.5 seconds can be programmed
(Section 2.4.9).

Transmit Time-Out - Programs the time-out timer
(Section 2.4.11).

3.6.5 MENU ITEMS SCREEN

Radio Parameters

Basic P b I Timing P Menu ltems | Fortable Keyl Telephone Numbersl
P BackighiConbiel [on 7] MiSeanSavs  fon =
I~ | Option lﬂ ¥ Display Mode m
¥ Tones lﬂ ¥ ScanContinue |0 A
¥ Roaming o |x J=| Siealify oif =
¥ | Hormydlight &lert lﬂ V Scan Type Qff -
I™ | Encmption ofF - " Bank Select Im

ITI Cancel | Help |

The Menu Items screen shown above programs
the parameters that are selectable in the menu mode. It
also programs the default status of parameters not
controlled by the menu mode or an option switch.
Some functions can be controlled by both an option
switch and the menu mode.

If afunction is programmed as not selectable (no
check in the check box), it isfixed in the condition
selected in the drop-down list. For example, if “Tones”
is not checked and “All” is selected, the Tones menu
parameter is not selectable and al tones always sound.

If amenu item is selectable by the menu mode or
an option switch, the default condition exists only until
the first time that function is changed manually or
automatically. The last selected and not the default

condition is selected when power isturned on. Refer to
Section 2.5.2 for more menu mode information, and to
Table 3-1 for brief descriptions of items programmed
in the Menu Items screen.

3.6.6 KEY ASSIGNMENT SCREEN

Radio Parameters

Basic Parametersl Timing F'arametersl Menu ltems ~ Portable Key | Telephone Numbers |

Click on the key list you FCN T

want to change, then
uge the drop-down ligt to
zelect the function
azsigned to that key.

Ty

“yeFjohnson

HOME -

Co ]

Cancel | Help |

The Key Assignment screen shown above
programs the three option switches. To program a
switch, select the desired function from the drop-down
list for that switch. When finished, click the OK button
to exit and save the changes or Cancel to exit without
saving.

All functions that are selectable by the keypad
(except 0-9) can also be assigned to an option switch
to allow them to be quickly selected. For example,
scanning could be turned on and off by pressing FCN
SCAN or the option switch on the top panel (FCN is
not pressed when the option switch is used). The
option switch functions that can be programmed are
listed in Table 3-1.

3.6.7 EDIT TELEPHONE NUMBERS SCREEN

The Telephone Numbers screen which follows
pre-programs up to 10 telephone numbers that can be
recalled from memory using the dial mode. If the box
to the right of the number is checked, it can be repro-

November 2001
Part No. 001-7240-001



PROGRAMMING

grammed by the user. Numbers of up to 16 digits can
be entered, and entering a“ @” produces a 1-second
pause (each “@” counts as one of the 16 characters).

Radio Parameters

Basic F'arametersl Timing Parametersl Menu Itemsl Portable by Telephone Humbers |

described in Section 2.3.12, alocality isasingle
repeater site, and it is programmed with the repeaters
at that site. Up to approximately 25 LTR-Net or 60
LTR or conventional localities can be programmed.
The functions that can be selected by Edit > Localities
menu are as follows:

Enter up to 16 characters. Check box if number can be edited by user.
b rorsssezz vl r w2 | Edit > L ocalities > Create New - Creates anew
il N L locality. The screen that is displayed and its parame-
2] r 7. r ters are described in Table 3-2. The frequency band is
) I = a[ | L selected on the radio type screen (see Section 3.6.2).
¢ Y u o T . . o .

enzT| Edit > Localities > Edit Existing - Editsa
Hee St lora Zsccond pause current locality. The locality to be edited is selected
ok | cowed | beb | from alist. The screen that is displayed and its param-

Telephone Numbers Screen

3.6.8 EDIT LOCALITY SCREEN

The Edit > Localities menu parameter (see Figure
3-3) or equivalent buttonsin the toolbar are used to
select the screen that sets up and edits localities. As

eters are described in Table 3-2.

M Edit > Localities> Delete L ocality - Deletesa
locality.

Edit > L ocalities> Test L ocality - Creates alocality
that is used for test purposes. Currently, test localities
are not used.

Table 3-1 Menu and Option Switch Parameter Descriptions

Menu | Option .
Par ameter Item | Switch [1] Description

Backlight X On= Turnson briefly when akey is pressed, Off = Always disabled.

Bank Select X Selects banks when two or more are programmed (Section 2.4.1).

Display Mode Select X X Selects the alpha or numeric display mode. The display mode can a so be tog-
gled by FCN STR or STR option switch (Section 2.3.4).

Monitor X Turns the monitor mode on and off (Section 2.11.2).

Roaming On-Off X Turns roaming on and off (Section 2.9.4).

Scan Type Select X Selects group, system/group, or no scanning (Section 2.6.3).

Scan Continue X Turns the scan continue feature on and off. This timer limits the amount of
time amessage is received while scanning (Section 2.6.9).

Scan List Save X When “on” is selected, changes to the scan list are saved (Section 2.6.7).

Tone Type Select X Selects the tones that sound (All, Alert, Key, Silent). See Section 2.4.12.

Any Keypad Function [1] Programmable Functions; FCN, Scan, SY'S, RCL, GRP, CLR, Home, Phone,

except 0-9 Dia, Menu, Squelch Adj., SA/D, GA/D, Send, Store, %, #, <, P, and

Monitor.

[1] The option switches can also be programmed for any of the functions that are selectable by the keypad keys except 0-9.
For example, scanning can be turned on and off by the FCN SCAN keys and by an option switch programmed for the Scan
function. (The FCN key is not pressed when the alternate function of akey is selected by an option switch.)
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3.6.9 EDIT SYSTEM SCREEN

The Edit > Systems menu parameter (see Figure
3-3) or equivaent buttons in the toolbar select the
screen that sets up and edits systems. As described in
Section 2.3.12, a system is programmed with one or
more selectable groups and other unique information.
Up to 99 systems can be programmed. Groups are
added to systems using the group edit function
described in the next section. For a system to be
selected or scanned, it must be linked to a bank
(Section 3.6.11).

The system programming functions that can be
selected by the Edit > Systems menu are as follows:
& Edit > Systems > Create New - Creates a new
system. The screen that is displayed is described in
Table 3-3.
eorr| Edit > Systems > Edit Existing - Editsacurrent
system. The system to be edited is selected from alist.
The screen that is displayed is described in Table 3-3.

cory | Edit > Systems > Copy Existing - Creates a
new system by copying one of the current systems.
The system to be copied is selected from alist. The

screen that is displayed is described in Table 3-3.

M Edit > Systems > Delete - Deletes a system.

Edit > Systems > Test System - Currently, test
systems are not used.

3.6.10 EDIT GROUPS SCREEN

NOTE: Refer to Table 3-4 for descriptions of the Edit
Group screens.

The Edit > Groups menu parameter (see
Figure 3-3) or & button in the toolbar is used to
display the screens that set up and edit the groups
assigned to each system. The following screenis
displayed to select the system in which groups are to
be added or edited. After the desired system is
selected, click the OK button and the group editing
screen in Table 3-4 isdisplayed. Up to 99 groups can
be assigned to each system or to any one locality.

Select system for new groups

SyslD Locality MName Type

Cancal

Al Cony Canv 1 Conventional

CZBLTR LTR1 LTR

AZSLMNet LTF MNetl LTR-Met®

Al Conw Com2 Comventional L=l

AW Con Convi Conventional

ERGEETE

AZSLMet LTRMNetz LTR-Met®
AZSLMNet LTRMNet3 LTR-MNet®
CZBLTR LTR2 LTR

3.6.11 EDIT BANKS SCREEN

The Edit > Banks menu parameter (see
Figure 3-3) or equivalent buttons in the toolbar are
used to select the screen that sets up and edits banks.
Asdescribed in Section 3.4.7, banks are collections of
systems that may be selected, for example, for opera-
tion in different geographical areas.

Up to sixteen banks can be programmed. System
numbering and other parameters can be different for
each bank. At least one bank must be programmed
even if bank select is not used. The functions that can
be selected by the Edit > Banks menu are as follows:

E?Su}j Edit > Banks > Create New - Creates a new
bank. The screen that is displayed isdescribed in Table
3-5.

EAME . . .. .
ezt | Edit > Banks> Edit Existing - Edits a current
bank. The bank to be edited is selected from alist. The
screen that is then displayed is described in Table 3-5.

| Edit > Banks > Delete - Deletes a bark.

3.6.12 EDIT UNIQUE ID SCREEN

Thisfunction displays a screen that can be used to
edit the transceiver unique ID codes assigned to each
LTR-Net locality. This makes unique ID editing more
convenient than selecting each locality individualy.

3.7 TRANSFER MENU

The Transfer menu which follows is used to Read
(upload) data from the transceiver to the computer and
also to Write (download) data from the computer to
thetransceiver. It isalso used to read error information
and version information stored in the transceiver.
More information follows:
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Transfer

View ComPors  Hs
Bead Setup Params

Wite Setup Params

Fead *Codes Alt+C
Fead Factary Info Alt+]

gl

fean | Read Setup Params - Reads the data contained
in atransceiver. Thisfunction can be used to check
transceiver programming or use the data in one trans-
ceiver asthe basis for programming another. Proceed
asfollows:

1. Connect thetransceiver to the computer using the
RPI as described in Section 3.1.6.

2. Select Transfer > Read Setup Params or click the
toolbar button.

3. A screen isthen displayed which indicates the
progress of the read operation.

4. If thetransceiver containsaProgram Key, you are
prompted to enter thiskey before the dataisread.
Refer to Section 3.11.1 for more information.

L%E Write Setup Params - Programs a transceiver
with the data that has been entered in the program.
Proceed as follows:

1. Connect thetransceiver to the computer using the
RPI as described in Section 3.1.6.

2. Select Transfer > Write Setup Params or click the
toolbar button.

3. A screen is then displayed which indicates the
progress of the write operation.

4. Thefollowing messages may be displayed by the
transceiver:

PGM MODE - Standard message while
programming is occurring.

TYPE ERR - Indicates that the programming
dataisincompatible with the transceiver. A
possible reason for thisis using aversion of the
programming software that is not compatible
with the transceiver software.

PROG ERR - Indicates that an error was
detected when verifying the data programmed
into the transceiver.

]
—
LODE

#roe| Read Codes - This menu item or toolbar button
reads the error code log stored in the radio and
displaysit. Refer to Section 2.14 for more information.
wra | Read Factory Info - This menu item or toolbar
button displays the following screen and version infor-
mation for the transceiver connected to the computer:

Radio Info

ESM |0?4551 0022

Waranty Info |?243&'—\1 71002z

Radio Config  |7243633

Software Wer  |REY 100

ESN - Indicates the electronic serial number of the
transceiver that is stored in the logic.

Warranty Info - Thisis the transceiver identifica-
tion number described in Section 1.4.

Radio Config - These are digits 4-10 of the trans-
ceiver part number described in Section 1.3.

Software Version - Indicates the version of
operating software contained in the radio.

3.8 VIEW MENU

ComPuorts
¥ Toolbar

v Status Bar

¥ Personality

This View menu is shown above, and it is used to
enable and disable portions of the main screen shown
in Figure 3-2. More information follows:

View Toolbar - Enables and disables the toolbar (see
Section 3.3.3).

View Status Bar - Enables and disables the status bar
at the bottom of the screen (see Section 3.3.5).
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View Personality - Enables or disablesthe left panein
the main part of the screen which displays the current
programming information in a Locality, Bank, or
System hierarchy (see Section 3.3.4).

3.9 COMPORTS MENU

[ransfer View Help

Set Com Port
Select COM port
o« COR 1
 COwM 2 Cancel |
 COM 3
© COMA4 &l

The ComPorts menu is shown above, and it is
used to select which computer serial port is used by
the RPI (see Section 3.1.3). The default is COM 1. If
another port is used, select it using this function. The
new port then becomes the default port, so this func-
tion only needs to be used when the port is changed.

3.10 HELP MENU

Displays help information on the program. Most
screens also have a Help button that can be clicked to
display help on that screen.

3.11 ADDITIONAL PROGRAMMING
INFORMATION

3.11.1 PROGRAM KEY

An eight-character Programming Key can be
entered in the Basic Parameters screen (see Section
3.6.3) to prevent unauthorized reading of transceiver
data. If atransceiver is programmed with a datafile
containing a key in this location, the programming
data cannot be read from that transceiver unless the
same key is entered.

Any keyboard character can be used when
entering this key (including spaces), and letter caseis
considered. For example, entering “A” instead of “a’
that was programmed resultsin an invalid entry. Char-
acters entered are displayed as asterisks (****). A key
must be re-entered in the Verify box to be accepted.

To disable this feature so that no key is required
to read data from the transceiver, do not enter any
charactersin the Pgm Key box, or if there already isa
code in this box, delete all characters. Then program
the transceiver with the data file. If the key islost,
contact Customer Service as described in Section 1.7
for information on how this feature can be overridden.

3.11.2 MULTIPLE HOME REPEATERS

Systems linked to the same locality should not be
programmed with different home repeaters as missed
calls may result. With LTR-Net and LTR operation,
each home repeater transmits incoming call informa-
tion only for its mobiles and not for all mobiles
assigned to the locality. Therefore, calls on another
home repeater are not received while monitoring some
other home repeater. In addition, calls will be delayed
and access collisions will occur more often.

If thistype of system is necessary, select the LTR-
Net Multiple Home type of locality. Thisforcesthe
radio to monitor the status repeater instead of the
home repeater. Since the status repeater transmits
incoming call information for all home repeaters
assigned to alocality, this ensures that calls are not
missed. However, there is then no backup for that
repeater (see Section 6.6).

3.11.3 CHANNEL NUMBER PROGRAMMING

In the UHF band, the channel frequencies are
always entered and channel numbers are not used.
Therefore, the “channel” display mode is not select-
able on the locality screen.

Be sure to enter the repeater frequency and not
the mobile frequency. The bandwidth of 12.5 or 25
kHz is also specified with UHF channels. The
frequency band is selected in the Radio Type screen
before any localities are programmed (see Section
3.6.2).

3.11.4 REPEATER NUMBERING

With LTR-Net and LTR repeaters, the repeaters at
alocality are assigned a unique number from 1-20.
Although these numbers can be assigned arbitrarily,
for maximum system efficiency, a scheme should be
used which equalizes, as much as possible, the gaps
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between numbers. For example, afive-repeater system
should be numbered 1, 5, 10, 15, and 20. These
numbers are programmed in the repeater and also each
mobile locality (see Section 3.6.8).

If Home Channel Aliasing is used (see Section
2.9.7), the status repeater should be repeater 20 and
repeater 1 should be an active repeater. The other
repeaters should then be spaced evenly from 1-20.

3.11.5 SPECIFYING RIC-EQUIPPED
REPEATERS

When programming the channel numbers of LTR
localities, you specify if the repeater is equipped with
an E.F. Johnson repeater interconnect (RIC) controller.
If asystem with atransmit ID code programmed for
interconnect is then selected, the transceiver will
attempt to access only repeaters specified as equipped
with this controller. This allows both interconnect and
non-interconnect repeaters to be programmed in each
locality.

Without this feature, the transceiver may trunk to
arepeater not equipped with an interconnect controller
when atelephone call is made. No dia tone or other
supervision is then returned when the PTT switchis
released which may be confusing to the user.

3.11.6 TEST LOCALITY

Currently, the test locality programmed by Edit >
Locality > Test Locality as described in Section 3.6.8
is not used. The sixteen channels programmed in this
locality are selected by the test mode which isalso
currently not available (see Section 2.13).

3.12 UPDATING RADIO SOFTWARE
3.12.1 INTRODUCTION

The transceiver operating software (firmware)
can be updated in the field without replacing the

microcontroller or amemory device such asan
EPROM. For example, the radio software may be
updated to correct software bugs or add feature
enhancements. Thisis possible because areprogram-
mable Flash memory device is used for program
storage.

The same basic hardware setup used to program
personality information is also used to update radio
software. One requirement though is that only Remote
Programming Interface (RPI), Part No. 023-9800-000,
can be used. Other RPI’s such as the 023-9750-000,
023-5810-000, and 023-5300-000 do not work.

Programming is performed using separate
PCFlash programming software. The program requires
aspecia data file which contains the updated radio
software (see next section). Refer to Section 5.2 for
more information on loading new operating code.

3.12.2 DATA FILE

To update the radio software, the datafile
containing the new radio software is required. The
filename of this datafile is 00342xx0.S19. The “xx”
characters indicate the version number of the software.

Contact your Customer Service or your sales
representative concerning the availability of a software
update for thistransceiver. It may be available on aCD
with the PCFlash software (see Table 1-1) or on the
E.F. Johnson ACES® Bulletin Board System for
downloading. To access this system, dial toll-free
1-800-227-3997 (N, 8, 1, ANSI).

If you do not know your login ID or have ques-
tions or would like to sign up for service on this
system, call 1-800-328-3911, extension 7. Once the
datafileis obtained, it must be copied to the directory
containing the program.
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Table 3-2 Locality Programming Screen Description

Locality Information
—Fiadio Info
Localty Name: [625LNet | Mumber [103 =] Tupe: [LTR-Net =1
Band [UHF430 <] uiD: [12348 | Aiea: [0 =] Bes |
Fone m propsut Iﬂ Dlsﬁy::i;ncy Help |
R Base Freq: [430.00000MHz Captue % [45 =] =
TuBase Freq [43000000MHz  Tight Capture % [a0 <] = w/offset
Repeaters 1-10 | Fiepeaters 1120 |
# RprTeFreqMHz  RpwRxFreqMHz  Bandwidth  Status  Active  Companding
1 |00 w|  [43B01280 ¢| [&\0kH: x| & W r
2 |44025000 v  [#4525000 ¢| [\OKHz | © W r
3 [#0037E0 +| _ (el T r
' S | s e =
s[— & [ S & c r r
3 S | s e =
T ] | =l | 7| o = r
e =l =l ] o = r
e = 2 I ] o = r
10 ] | =l | | o = r

This screen is used to create a new locality or edit a current locality. It is displayed by selecting the Edit > Localities
menu (see Section 3.6.8) or clicking one of the E buttons in the toolbar. In general, alocality is arepester site.

Par ameter Description
Locality |Thisisan eight-character name given to thelocality to identify it during programming. It isnot displayed by the|

Name |transceiver.

Number | The number from 1-1023 assigned to LTR-Net localities. Each LTR-Net locality that a mobile can access must
have a different locality number, and the same scheme must be used to program the mobiles and repeaters.

Type Selects the type of locality (LTR-Net, LTR-Net Multiple Home, LTR, or Conventional) when new localities are|
created (see Section 3.11.2).

Band The frequency band in which the locality operates. The frequency band selected when the first locality is
created or before any localities are created by the Radio Type screen (see Section 3.6.2). Once alocality iscre-
ated, the band cannot be changed.

uiD With LTR-Net localities, programs the unique ID of the mobile when it accesses that locality. Numbers from
1-65503 can be programmed.

Area “0" isusually programmed unlesstwo LTR or LTR-Net localities are close enough to interfere with each other.

One locality isthen programmed “0” and the other “1”.
Rx/Tx Base | Thisis a non-editable field shown for reference only. It indicates the base receive and transmit frequency used
Frequency |to derive the frequency of each channel.
Power Programs the power output that is selected when the transceiver accesses that locality. High (4 watts) or low
(1 watt) levels can be selected (Section 2.4.8).
Dropout |Programs the percentage that the squelch is tightened when no call is occurring. The higher the percentage, the
Percentage |sooner automatic locality search occurs. The default value is 33%. If there is no other site nearby, this percent-
age should always be 0% (Section 2.9.4).
Capture |Programs the percentage that the squelch is tightened after the first pass when searching for anew site (“LCL
Percentage |SRCH” displayed). The higher the percentage, the stronger the signal must be in order to attempt registration on
asite. This parameter should always be greater than or equal to the preceding Dropout Percentage. The default
value is 46% (Section 2.9.4).
Tight Programs the percentage sgquel ch istightened during the first pass when searching for anew site (*HSQ SRCH”
Capture |displayed). The higher the percentage, the stronger the signal must be in order to attempt registration on a site.
Percentage | This parameter should always be greater than or equal to the preceding Capture Percentage. The default valueis

80% (Section 2.9.4).
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Table 3-2 Locality Programming Screen Description (Continued)

Parameter

Description

Display

Selectsif repeater frequencies are entered as programming Channel numbers or channel Frequencies. With the

Mode |UHF band, only channel frequencies can be used, so “Channel” is not selectable.
Frequency |Programs the frequency of each repeater at the locality (Section 3.11.3). Note that repeater frequencies are
entered, not mobile frequencies.
Bandwidth |Either 12.5 kHz (narrow band) or 25 kHz (wideband) can be selected for each repeater. Then when the trans-
celver accesses that repeater, it is automatically configured for the proper bandwidth.
Satus  |With LTR-Net operation only, one of the locality repeaters is designated as the status repeater.
Active  |Only repeaters marked as active can be accessed by the transceiver.
Companding| Programs if the repeater is equipped with a compandor. Companding is then automatically enabled whenever
that repeater is accessed (Section 2.4.3).
RIC With LTR operation only, programsiif the repeater is equipped with a RIC/TIC (interconnect) module. This

prevents attempted accesses on non-RIC repeaters to make telephone calls (Section 3.11.5).

Table 3-3 System Programming Screen Description

Repeater No. Lacality ID: | 0: Twin Cty ~| Help |
(Conv. Systems) \ | l -
Home: |1 -
Ti Inhikit
’7 Start: |1 vl Stop: -

System Information

Cancel |

Systermn MName: IFire Dpt

This screen is used to create a new system or edit a current system. It is displayed by selecting the Edit > Systems menu
(see Section 3.6.9) or clicking one of the % buttonsin the toolbar. Groups are added using the Edit > Groups function. For a
system to be selected or scanned, it must oetinked to a bank using the bank programming screen described in Table 3-5.

Parameter

Description

System

Thisis an eight-character name given to the system. It is displayed briefly if the alphadisplay mode is selected

Name |(Section 2.3.4). Otherwise, it is used only to identify it during programming.
Locality ID | Thisdrop-down list selects the locality to which the system is linked.
Home  |Selectsthe home repeater when the system islinked to an LTR or LTR-Net locality, or the repeater number
when it islinked to a conventional locality.
Transmit |With LTR-Net and LTR systems, selects the block of transmit inhibit ID codes up to all 250 (LTR localities) or
Inhibit  |239 (LTR-Net localities). If an ID within thisblock is detected up to 5 seconds beforethe PTT switch is pressed,

the transmitter does not key (Section 2.8.4).
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Table 3-4 Group Programming Screen Description

This screen is used to add groups to a system or edit groups already assigned to a system. It is displayed by selecting the
Edit > Groups menu or clicking the @ button in the toolbar (see Section 3.6.10). In the following screens, first select the
Group No. to be added or edited from the drop-down list or the list at the bottom. Then select the desired parameters and
make the changes by clicking the Change button (thisisan Add button if adding a Group). To del ete a group, select the Group
No. and then click the Delete button. When finished programming the system, click the Done button.

LTR and LTR-Net Group Programming Screen

AZSL-Met/LTR Metl Groups

Group Mo: Group Type: lm Alpha Tag: |Net G1
Priarity: ’E Encode: m Decode: m Delete
RIC ID J Help
(if LTR and Spare Groups: IEI

RIC group

type v fddto Group Scan List [ [¥ Intemiptable

selected) [ [ Activate Call Light [ Delayed Proceed Tone

GipH  Alpha Tag Type Enc Dec P Optionz
1 Met G1 Dizpatch 225 225 3 Scan-nt
2 Met G2 Telzn Met Wi 4 Sean
3 MHetG3 B MNAE MiA 4 Scan
Parameter Description
Group No. |[Thisdrop-down list selects the group to be added or edited in the screen.
Group Type|This drop-down list selects one of the following call types:
LTR-Net Systems - Dispatch (standard group call), Telco (telephone call), Auxiliary (unique ID or directed
group call). Data calls are not currently available. See Sections 2.8.1 and 2.9.2.
LTR Systems - Dispatch (standard group call), RIC (telephone call). See Sections 2.8.1 and 2.10.2.

Alpha Tag |This specifies the eight-character alphatag that is displayed when the group is selected.

Priority |Selectsthereceive priority of the group. Priority numbers of 1-8 are selectable with LTR-Net and LTR groups
(Section 2.8.2).

Encode ID |With dispatch (group) calls, selectsthe ID code that is transmitted. Codes 1-239 can be programmed with LTR+
Net systems, and 1-250 can be programmed with LTR systems (Section 2.8.1). When “Disabled” is selected,
transmitting is disabled, so the group is receive only.

Decode D |Similar to Encode ID except selects the receive code that must be decoded to receive acall on the group.

RICID |With LTR RIC group types only, selects the ID code on which atelephone call isreceived (Section 2.10.2).
Spare  |With LTR-Net systems only, selects the number of additional groups that can be added to the system by over-
Groups |the-air programming. This reserves space in memory so additional groups can be added. Space for 0-8 groups
can be reserved. Currently, over-the-air programming is not available, so this value should alwaysbe “0".
Add to Grp | Selects the default scan list status of the group. This programming can be overridden by the scan list A/D key if
Scan List |available (Section 2.6.7).
Encryption |Encryption is currently not available.
Available
Activate Call|Selectsif the call indicator is activated when acall isreceived on the group (Section 2.4.2).
Light
Interruptible Selectsif calls on the group can be interrupted by higher priority calls (Section 2.8.2).
Delayed |Selectsif the proceed tone is delayed by the time programmed on the Timing Parameters screen when acall is
Proceed Tong placed on the group (Section 2.4.9).
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Table 3-4 Group Programming Screen Description (Continued)

Conventional Group Programming Screen

Group Ma: | Group Type: Alpha Tag: |Eu:urw a1
T Call Guard R Call Guard
TuOpt: |&hvays - Type: | Tone - Type: |Tone - Delete

Code: |03 744 - Code: |03 744 %

[v Addto Growp ScanList [ [ Talk-Around [ Send Tumnoff
[ [ Activate Call Light [ Delayed Proceed Tane [
Gip#t  Alpha Tag Type Enc Dec P Options

1 Cony G1 THE_ALWYS TO3 TO2 Mih Scan

2 Cony G2 BSY_DSBL TOB TO5 Mih Scan-Hom-Call-TA-TO-Mon_0OH

3 Cony G3 THE_ALWYS D032 D032 Mib Scan-TO-Mon_0OH

Parameter

Description

Group
Number

This drop-down list selects the group to be added or edited in the screen.

Alpha Tag

This specifies the eight-character alphatag that is displayed when the group is selected.

Tx Option

Always = Tx enabled, TDOB (Transmit Disable On Busy) disabled

Disable Busy = Tx and TDOB enabled, no transmit with carrier even with valid Call Guard

On Valid CG = Tx and TDOB enabled, transmit with carrier allowed only with valid Call Guard
Disabled = Tx disabled (receive-only channel). See Sections 2.4.10 and 2.11.3.

Tx Call
Guard Type

Selects the type of transmit Call Guard squelch control as Tone (CTCSS), digital (DCS), inverted digital, or
none (carrier). See Section 2.11.6.

Tx Call
Guard Code

If tone or digital encode Call Guard squelch was selected above, selects the tone frequency or digital code that
istransmitted. These tones and codes are listed in Table 3-6.

Rx Call
Guard Type

Selectsthe type of receive Call Guard squelch control as Tone (CTCSS), digital (DCS), inverted digital, or none|
(carrier). See Section 2.11.6.

Rx Call
Guard Code

If tone or digital decode Call Guard squelch was selected above, selects the tone frequency or digital code that
must be decoded to receive a call. These tones and codes are also listed in Table 3-6.

Add to Grp
Scan List

Selects the default scan list status of the group. This programming can be overridden by the scan list A/D key if
available (Section 2.6.7).

Encryption
Available

Encryption is currently not available.

Activate Call
Light

Selectsif the call indicator is activated when acall is received on the group (Section 2.4.2).

Talk-Around

Selectsif the talk-around mode is sel ected when transmissions are made on the group (Section 2.11.5).

Delayed
Proceed Tone

Selectsif the proceed tone is delayed by the time programmed on the Timing Parameters screen when acall is
placed on the group (Section 2.4.9).

Send

Selects if the Call Guard turn-off code is sent when the PTT switch is released (Section 2.11.6).

Tur n-off
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Table 3-5 Bank Programming Screen Description

Editing Bank 0: Twin Chy

Bank Mame: |Twin Chy

Diane
Emergency Syaetem: |425L-Met LTR Metl ﬂ Group: |2: MNet G2 ﬂ Cancel
Home Systen: GEroup: |2: Met G2 ﬂ Help

[ Bank Scan Enable

Fid L

System Display Mo: |1 - System: |mw Carve/Cory 1 ﬂ Change
[+ Add to Scan List Delete
Sys Mo, Lacality Home  SyzMame SyzScan
1 A1 Conwe 2 Coree 1 YES
2 CZBLTR 1 LTR 1 MO
3 A25L-Met 1 LTR Metl YES

This screen is used to create a new bank or edit a current bank. It is displayed by selecting the Edit > Banks menu (see
Section 3.6.11) or clicking one of the % buttons in the toolbar. In the above screen, select the number of the system to be
added or edited in the System Display No. drop-down list and then select the desired parameters. Then make the changes by
clicking the Change button (thisis an Add button if adding a system). To delete a system from the bank, select it from the
drop-down list or in thelist at the bottom of the screen and then click the Delete button. When finished programming the

bank, click the Done button or click Cancel to exit without saving any changes. At least one bank must be programmed even
if bank select is not used.

Par ameter

Description

Bank Name

Thisis an eight-character name given to the bank. It is displayed when banks are selected (Section 2.4.1).
Otherwise, it is used only to identify it during programming.

Emer gency
System/Grp

The emergency switch is not available with this transceiver.

Home
System/Grp

Selects the home system/group selected by the Home select function on the bank (Section 2.4.6).

Bank Scan
Enable

Programs the default scan status (on or off) when the bank is selected (Section 2.4.1).

System
Display No.

Systems can be assigned unique display numbers in each bank. This drop-down list selects the number that is
displayed when the system is selected in the bank.

System

Thisisadrop-down list of all currently programmed systems that sel ects the system being added to the bank or
edited. Systems can also be selected by clicking them in the list at the bottom of the screen.

Add To Scan
List

Selects the default scan list status of the selected system in the bank. This statusis valid only until the first time
it is changed by the FCN S.A/D switch. Cycling power does not reselect the default status (Section 2.6.7).

Change/Add
Button

Thisis a Change button when editing a system and an Add button when adding a system. It is clicked to make
the changes to the selected system.

Delete
Button

Deletes the currently selected system from the bank.
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Table 3-5 Bank Programming Screen Description (Continued)

Parameter Description

Done Button|Click this button when finished editing the bank to save the changes.

Cancel |Click this button to exit the screen without saving any changes to the bank.
Button

Default |A default bank can be programmed in the Menu Items screen (Section 3.6.5). Clicking this button assigns the
Bank Button|current bank as the default without having to select that screen. One use of default banks is when the Bank
menu parameter is disabled. Several banks can then be programmed and the desired bank can be selectively
enabled on a per transceiver basis. This button is displayed only if two or more banks are programmed and the
selected bank is not already the defaullt.

Table 3-6 Call Guard Codes and Tones

Recommended Tone Call Guard Codes

Code Freq Code Freq Code Freq Code Freq Code Freq
01 67.0 10 94.8 19 127.3 28 173.8 37* 241.8
02 719 11** 97.4 20 131.8 29 179.9 38* 250.3
03 74.4 12 100.0 21 136.5 30 186.2 39** 69.3
04 77.0 13 103.5 22 141.3 31 192.8 40** 206.5
05 79.7 14 107.2 23 146.2 32 203.5 41* ** 229.1
06 82.5 15 110.9 24 1514 33 210.7 42* ** 254.1
07 85.4 16 114.8 25 156.7 34* 218.1
08 88.5 17 118.8 26 162.2 35* 225.7
09 91.5 18 123.0 27 167.9 36* 233.6

* These tones normally are not used because of their close proximity to the voice frequencies.
** Thistone is normally not used because it may cause interference with adjacent tones.

Recommended Digital Call Guard Codes

023 065 131 172 261 346 431 532 654 743
025 071 132 174 263 351 432 546 662 754
026 072 134 205 265 364 445 565 664
031 073 143 223 271 365 464 606 703
032 074 152 226 306 371 465 612 712
043 114 155 243 311 411 466 624 723
047 115 156 244 315 412 503 627 731
051 116 162 245 331 413 506 631 732
054 125 165 251 343 423 516 632 734
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SECTION 4 CIRCUIT DESCRIPTION

NOTE: A block diagram of the RF and logic boardsis
located on page 8-8.

4.1 POWER SWITCHING AND REGULATION
4.1.1 POWER SWITCHING

Unswitched battery voltage is applied to the RF
power amplifier and power control stages on the RF
board. Otherwise, all power is switched by P-channel
MOSFETs Q205 and Q206 on the audio/logic board.
When the on-off switch isturned on, the SW BAT
supply is applied to switching transistor Q206. That
transistor then turns on and pulls the gates of Q205A
and Q205B low. Thisturns Q205A and Q205B on and
applies switched 7.5 volts to 5-volt regulators U205
and U206 and other parts of the transceiver.

When the power switch is turned off, the base of
Q206 is pulled low by R226 which turns Q206 off.
However, because of diode D201, Q205A and Q205B
do not turn off until C233 charges through R221. This
provides a slight turn-off delay to give the micropro-
cessor time to take over power off control. The micro-
processor immediately detects power turn off from the
signal on pin 32. It then changesthe P_HOLD output
on pin 71 to a high level which turns Q206 again on
until current settings have been saved to memory and
other required power down functions have been
performed.

4.1.2 FIVE-VOLT REGULATORS (U205, U206)

Regulator U206 in the logic unit provides the
L5V logic supply, and regulator U205 provides the
+5V supply. The +5V supply isin turn switched by
Q202-Q204 to provide the R5V, T5V, and +5S
supplies. These transistors are controlled by signals
from the microprocessor.

The low battery detect signal is provided by a
voltage divider formed by R237 and R238. These
resistors divide down the 7.5V battery supply to
produce the signal that is applied to pin 95 of the
Mi Croprocessor.

Regulator U601 on the RF board provides the
C5V supply, and regulator U602 providesthe T5V and
R5V supply. The T5V supply is enabled when the
DPTT (delayed PTT) signa goes low, and the R5V
supply is enabled when it goes high. The DPTT signal
is from pin 85 of the microprocessor, and it also
controls R5V supply switch Q204 on the audio/logic
board.

4.2 SYNTHESIZER DESCRIPTION
4.2.1 INTRODUCTION

The synthesizer output signal is produced sepa-
rate receive and transmit V COs on the RF board. The
frequency of these VCOsiis controlled by aDC
voltage produced by the phase detector in synthesizer
chip U202. The phase detector senses the phase and
frequency of the two input signals. One signal isthe
reference frequency from TCXO U201, and the other
isfrom the VCO. If these signals are not the same
frequency, the phase detector changesthe V CO control
voltage which changes the VCO frequency until both
signals are synchronized. The VCO isthen “Locked”
on frequency.

Channels are selected by programming the
counters in U202 to divide by different numbers. This
programming data comes from the microprocessor on
the logic board. The frequency stability of the synthe-
sizer in both the receive and transmit modes is deter-
mined by the stability of TCXO U201. The stability of
thisdeviceis 1.5 PPM from —22° to +140° F (-30° to
+60°). The receive V CO output signal is buffered and
then fed to the receiver asthefirst injection signal, and
the transmit VCO signal is aso buffered and fed to the
transmitter as the transmit signal.

4.2.2 RECEIVE AND TRANSMIT VCOS, BUFFER
AMPLIFIERS (Q503, Q533-Q535)

There are separate receive and transmit VCOs on
the RF board. The VCO control voltage is applied to
both VCOs, but only one is active at a time because
they are powered by separate R5V (receive) and T5V
(transmit) power sources.
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With the receive VCO, Q501 produces the first
injection signa in the range of 385-425 MHz which is
then amplified by Q502. With the transmit VCO,
Q531 produces the transmit frequency in the range of
430-470 MHz) which is then amplified by Q532.

In the receive mode, part of the Q502 output
signal isfed back through C227 and R210 to pin 10 of
U202, and then other part is applied to buffer Q503.
Filtering is provided by L506, C520, and C521, and
the signal isthen applied to one of the gates of dual
gate GaAs FET mixer Q302. Thisisthefirst injection
signal, and it is 45.3 MHz below the receive
frequency.

In the transmit mode, part of the Q532 output
signal isfed back through buffer amplifier Q535 to pin
10 of U202, and the other part is applied to a buffer
amplifier formed by Q533 and Q534. Thisisacascode
amplifier formed by common-emitter stage (Q533)
and common-base stage (Q534). A cascode amplifier
provides amplification also good isolation. The output
signal from Q534 is then applied to amplifier Q101 in
the transmitter.

4.2.3 VCO AND TCXO MODULATION

Both the VCO and TCXO are modulated in order
to achieve the required frequency response. If only the
V CO was modulated, the phase detector in U202
would sense the frequency change and increase or
decrease the VCO control voltage to counteract the
change (especialy at the lower audio frequencies).
Conversely, if only the TCXO was modulated, the
V CO frequency would not change fast enough (espe-
cialy at the higher audio frequency).

However, by modulating both the VCO and
TCXO, the two phase detector inputs remain in phase
and no frequency shift is sensed. This produces arela-
tively flat audio response. Potentiometer 4 of U147 on
the logic board balances these signal's, and potentio-
meters 1 and 3 set the data and audio deviation levels.
R203/R204 set the frequency of the TCXO by
adjusting the DC bias on pin 3.

4.2.4 SYNTHESIZER CHIP (U202)
Synthesizer chip U202 contains a prescaler, A, N,

and reference counters, and a phase detector, and
charge pump. Channels are selected by programming

the A, N, and reference countersto divide by a certain
number. This programming is performed by the micro-
processor viathe serial data bus which consists of the
Clock, Data, and Latch Enable lines (pins 11-14 of
u202).

The divide numbers are chosen so that when the
VCO is operating at the correct frequency, the VCO-
derived input to the phase detector is the same
frequency as the TCXO-derived input. The TCXO-
derived is produced by the reference counter in U202.
This counter dividesthe 12.8 MHz TCXO freguency
by 2388 to produce a 6.25 kHz input to the phase
detector. Using a 6.25 kHz reference frequency allows
channels to be changed in 6.25 kHz steps.

The VCO-derived input is produced by dividing
the VCO frequency using the prescaler and N counter
in U202. The divide number of the prescaler is
controlled by the output signal from the A counter.
The A and N counters function as follows:

Both the A and N counters begin counting down
from the programmed number. When the A counter
reaches zero, it halts until the N counter reaches zero.
Both counters then reset and the cycle repeats. The
A counter is aways programmed with a smaller
number than the N counter. When the A counter is
counting down, the control output to the prescaler
causes the prescaler to divide by 129. Then when the
A counter is halted, the control output changes states
and the prescaler divides by 128.

4.2.5 LOCK DETECT (Q201)

When the synthesizer is locked on frequency, the
LD (Lock Detect) output of U202 on pin 8 isahigh
signal. Thisturnslock detect transistor Q201 off and
the Lock Detect signal fed to the microprocessor is
low. When an unlocked condition is indicated, low-
going pulses appear on pin 8 which turns Q201 on and
causes the Lock Detect signal to go high. The trans-
ceiver isthen disabled by the control logic and an error
condition is indicated in the display.

4.2.6 DC-DC CONVERTER (U203), LOOP
FILTER

The supply voltage to an internal charge pumpin
U202 on pin 4 is produced by DC-DC converter U203.
The DC-DC converter produces a9.3-volt supply from
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the C5V input voltage. This converter has a built-in
relaxation oscillator and rectifier. The frequency of
operation is determined by L201. The built-in rectifier
combined with an internal temperature compensated
reference provide a stable output voltage with a
minimum number of external components. The output
voltage on pin 4 in U203 isfiltered by R215, C218,
C220 and then fed to pin 4 in U202.

The charge pump output on pin 6 of U202
charges and discharges C214 and C215 in the loop
filter to produce the VCO control voltage. The loop
filter isformed by R218-R221 and C214-C216. Thisis
alow-pass filter which controls synthesizer stability
and lock-up time and suppresses the 6.25 kHz refer-
ence frequency.

4.3 RECEIVER CIRCUIT DESCRIPTION

NOTE: A block diagram of the RF and logic boardsis
located on page 8-8.

4.3.1 RF AMPLIFIER (Q301), FIRST MIXER
(Q302)

The receive signal from the antennais fed
through the harmonic rejection filter (L107-L110,
C113-C118) and the PIN diode antenna switch (D101,
D102, L112) to RF amplifier Q301. The bandpass
filter on the input of this stage attenuates the image
and other unwanted frequencies and also prevents the
injection signal from being fed out to the antenna. The
passband of thisfilter is controlled by asignal from
pin 102 of the microprocessor. This voltage changes
the capacitance of varactor diodes D302 and D303 to
vary the center frequency from 430 to 470 MHz.

Impedance matching with RF amplifier Q301 is
provided by C308, C314, and S301. The RF amplifier
stage is used to recover filter losses and improve
receiver sensitivity. The output of Q301 isfed to
another bandpass filter that is similar in design.
Impedance matching with this bandpassfilter is
provided by C318-C322 and L 304.

The output of second bandpass filter is applied to
gate 1 of first mixer Q302. Thisis adual-gate GaAs
FET device which mixes the receive frequency with
the first injection frequency to produce afirst IF of
45.3 MHz (low-side injection is used). Theinjection

frequency isfrom the synthesizer, and it isfed through
alow passfilter (C520, C521, L506) which attenuates
harmonic frequencies present in the injection signal.

Impedance matching on the input of Q302 is
provided by C328, L307, and L308. Likewise, imped-
ance matching on the output is provided by C341,
C337, C338, and L312. Thefirst IF signal isthen fed
to monolithic crystal filter XFL401/XFL402. This
filter attenuates wideband noise, adjacent channels,
frequencies resulting from intermodul ation, and other
frequencies close to the receive channel.

4.3.2 IF AMPLIFIER (Q401), LIMITER/MIXER/
DETECTOR (U401)

From crystal filter XFL401/XFL402, the IF
signal isfed to IF amplifier Q401 and then to limiter/
mixer/detector U401. This device contains second
mixer and oscillator, limiter, detector, squelch, and
RSS! stages.

ThelF signd isfed in on pin 16 which isthe
input of an internal mixer. The 45.3 MHz first IF
signal is mixed with the 44.845 MHz second injection
signal to produce a second IF of 455 kHz. The second
injection signal is produced by an internal oscillator
and controlled by crystal X401.

The 455 kHz second IF isfed out of U401 on
pin 3 and applied to ceramic filters X FL403 and
XFL404 which attenuate wideband noise. A switching
network consisting of D401A/B and D402A/B routes
the IF signal through XFL 403 with wide band chan-
nels, and through XFL404 with narrow band chan-
nels. This switching network is controlled by the
narrow/wide signal from pin 45 of the micropro-
cessor. Thissignal is high for wideband channels and
low for narrow band channels. Therefore, with wide-
band channels, U402B is on and U402A is off which
forward biases D401A/D402A and reverse biases
D401B/D402B. With narrow band channels, the oppo-
Site occurs.

The 455 kHz signal from thesefiltersis then fed
back into U401 on pin 5 and applied to alimiter-
amplifier stage. From the limiter the signal isfed to
the quadrature detector. An external phase-shift
network connected to pins 10 and 11 shifts the phase
of one of the detector inputs by 90° at 455 kHz (the

November 2001
Part No. 001-7240-001



CIRCUIT DESCRIPTION

other inputs are unshifted in phase). This network
consists of C410 and ceramic discriminator T401. The
detected audio signal is then amplified and fed out of
U401 on pin 9.

4.3.3 SQUELCH CIRCUIT (U401)

The audio output signal on pin 9 of U401
contains audio and also high-frequency noise. This
signal isfed to the receive audio and data processing
circuits on the logic board and also to the squelch
circuit which is part of U401. The amount of noisein
this signal tends to be inversely proportional to signal
strength (the higher the noise level, the lower the
signal strength and vice versa). Therefore, it can be
used for squelch control.

A bandpass filter that passes only noise frequen-
cies occurring above the audio band isformed by an
op amp in U401 and external components. The input
to thisfilter is pin 8 and the frequency determining
components are connected to pin 7 (R410-R412,
C415, C416).

The audio/noiseinput level to thefilter is
adjusted by VR401 which sets the squel ch threshold
level. The detected noise output ison pin 13, and it is
applied to pin 108 of the microprocessor in the logic
unit.

4.4 TRANSMITTER DESCRIPTION

NOTE: A block diagram of the RF and logic boardsis
located on page 8-8.

4.4.1 DRIVER AMPLIFIER (Q101), POWER
AMPLIFIER MODULE (U101)

In the transmit mode, the output signal from the
transmit V CO isthe transmit frequency. Thissignal is
buffered by cascode amplifier Q533/Q534 (see
Section 4.2.2) and then fed to driver Q101 which
provides the required input level to power amplifier
module U101. Impedance matching between Q101
and U101 is provided by L102 and C106.

Power amplifier module U101 providesup to 4
watts of RF power at the antennajack. It contains two
internal amplifier stages, each of which has a separate
supply voltage (Vcc, Vbb Control). The supply

voltage to the first stage (Vbb Control) is from the
power control circuit, and the supply voltage to the last
stages (Vcc) is the unswitched battery supply.

4.4.2 ANTENNA SWITCH AND LOW-PASS
FILTER

The antennais switched between the receiver and
transmitter by an antenna switch consisting of D101,
D102 and several other components. In the transmit
mode, the T5V supply is enabled and current flows
through R105, L106, D101, L112, and D102. Since
D101 isforward biased, the transmit signal has alow
impedance path to the antenna.

L106/C112/D101 and L112/D102 each form
discrete quarter-wave line that is AC grounded at one
end. When one end of aquarter-wavelineisAC
grounded, the other end presents a high impedance to
the quarter-wave frequency. Therefore, L106/C112
isolate the 5-volt supply from transmitter RF, and the
other two circuits isolate the receiver. In the receive
mode, D101 and D102 are no longer forward biased so
the receive signal has a high impedance path into the
transmitter and alow impedance path into the receiver.
From the antenna switch the transmit signal isfed to a
low-pass filter consisting of C113-C116, C118, and
L107-L110. Thisfilter attenuates harmonic frequen-
cies occurring above the transmit band.

4.4.3 POWER CONTROL

The power output circuit maintains a steady
power output level by controlling the supply voltage to
the first stage in power module U101 (Vbb Contral).
The output power is monitored using a directional
coupler consisting of amicrostrip two-line coupler,
C123, D103, C124 and severa other components.
Reflected power is dissipated by R107 and forward
power is detected by C123 and D103. These compo-
nents produce a DC voltage that increases with
forward power.

Therectified DC level is buffered by voltage
follower U102A and fed through R115 to pin 6 of
U102B. This stage amplifies the difference between
the forward power signal on pin 6 and the reference
voltage on pin 5. This reference voltage controls the
power output, and it is set by the control logic through
potentiometer 2 of U147 on the logic board.
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Asforward power increases, the output voltage
on pin 7 decreases. U103 then turns off more which
decreases the supply voltage applied to Vbb Control of
U101. This decreases power to maintain a stable
output level. The opposite occursif forward power
decreases.

4.5 CONTROL LOGIC AND DISPLAY

NOTE: A block diagram of the RF and logic boardsis
located on page 8-8.

4.5.1 CONTROL LOGIC

The digital control logic is based on 16-bit
CMOS microprocessor U208. The operating speed is
set by 9.8304 MHz crystal Y 202. A clock shift signal
isapplied to Q207. Thissignal goes high to shift the
clock frequency dlightly on channelsin which the
second harmonic interferes with the receive signal.

A serial data busformed by MSI, MSO, and
SER _CLOCK (pins 89-91) is used to transfer datato
and from three external devices. They are 16K x 8

EEPROM U150, digital potentiometer U147, and
LCD driver U501 on the keypad/display board.

Another serial port formed by pins 54 and 56 is
used to transfer programming data to and from an
external computer. This port isfed out of the trans-
ceiver on pins 3 and 4 of the accessory connector
(UDC connector). Datais transferred to DTMF
encoder U201 by another serial bus formed by TxDO
and RxDO (pins 53 and 57). Descriptions of the U208
pins are located in Table 4-1.

4.5.2 DISPLAY ASSEMBLY DESCRIPTION

U501 on the display board isan intelligent LCD
display controller/driver. It communicates with the
microprocessor on the logic board over a serial bus
consisting of MSCK (seria clock, pin 91), MSO
(seria data, pin 89), and DISST (display strobe, pin
43) signals. U501 is set for 1/3 bias and 1/5 duty cycle
and drives an 8-character, 14-segment display at a 98
Hz frame frequency. LCD display EH1 has 128
segments that are driven by a 34-segment signal with
four common lines.

Table 4-1 Microprocessor U208 Pin Descriptions

Pin No. | Port Name | In/Out Descriptions Active
1 VCC - Supply voltage (L5V) -
2 OPTB Output | Optional signal Low
3 CLR/CODE Output | Optional encryption control signal Low
4 KEY SO Output | Key matrix scan out -
5 KEYS1 Output | Key matrix scan out -
6 Vss - Ground -
7 KEY S2 Output | Key matrix scan out -
8 KEYS3 Output | Key matrix scan out -
9 KEY 4 Output | Key matrix scan out -
10 - - - -
11 - - - -
12 - - - -
13 BKLED Output | LCD backlight control signal Low
14 - - - -
15 Vss - Ground -
16 - - - -
17 DISEN Output | LCD driver chip enable signa -
18 - - - -
19 - - - -
20 KEYRO Input Key matrix scan in -

4-5
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Table 4-1 Microprocessor U208 Pin Descriptions (Continued)

Pin No. | Port Name | In/Out Descriptions Active
21 KEYR1 Input Key matrix scan in -
22 KEYR2 Input Key matrix scan in -
23 KEYR3 Input Key matrix scan in -
24 Vss - Ground -
25 - - - -
26 PTT_OUT Input PTT switch Low
27 - - - -
28 CLK_SHIFT Output | Clock shift control (H = shift) High
29 KEYPAD_INT| Input Keypad control Low
30 - - External pull-up -
31 - - - -
32 OFFREQIN Input Main voltage supply switch Low
33 Vce - L5V -
34 DTMFT Output | DTMF mute control signal Low
35 - - - -
36 RMUTE Output | Receive audio mute control signal Low
37 AMUTE Output | Audio amplifier supply voltage control High
38 Vss - Ground -
39 - - - -
40 - - - -
41 - - - -
42 - - - -
43 DISST Output | LCD driver chip enable signa -
44 PT Output | Compander control signal Low
45 W_N Output | Wide/narrow band switching High
46 PLLSK Output | PLL clock -
47 Vss - Ground -
48 PLLSO Output | PLL data -
49 PLLST Output | PLL strobe -
50 - - - -
51 ULOCK Input PLL unlocked signal High
52 Vce - L5V -
53 DTMFSO Output | DTMF data -
54 TXD Output | Programming data out -
55 - - - -
56 RXD Input Programming datain -
57 DTMFCK Output | Clock signal for DTMF -
58 - - - -
59 Vss - Ground -
60 S5C Output | +5C supply control signal High
61 - - - -
62 SN_TR Output | SMARTNET circuit control signal High
63 FEPCS Output | EEPROM chip select signal -

4-6
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Table 4-1 Microprocessor U208 Pin Descriptions (Continued)

Pin No. | Port Name | In/Out Descriptions Active
64 - - External pull-up -
65 BEEP Output | Audio beep tone -
66 - - - -
67 - - - -
68 - - - -
69 - - - -
70 - - - -
71 P_HOLD - - -
72 FWE Input Flash memory Write Enable -
73 RESET Input Reset pulse input -
74 - - External pull-up -
75 L5V - - -
76 Vce - L5V -
77 X-TAL Input System clock connection terminal -
78 EX-TAL Input System clock connection terminal -
79 Vss - Ground -
80 - - - -
81 Vce - L5V -
82 TMUT - Not used -
83 T5C Output | T5V supply control signal High
84 DPTT Output | Delayed PTT signal Low
85 R5C Output | R5V supply control signal High
86 - - - -
87 - - - -
88 NPSPAC Output | Controls NPSPAC channel audio level High
89 MSO Output | Serial data output -
90 MSI Input Serial datainput -
91 SER_CLOCK | Output | Serial dataclock -
92 - - - -
93 Avce - L5V -
94 Vref - L5V -
95 BATT(VCC) Input Low battery voltage detection -
96 RSSI Input RSSI (Receive Signal Strength Indicator) -
97 L5V - L5V -
98 Ground - Ground -
99 - - External pull-up -
100 - - External pull-up -
101 - - External pull-up -
102 VVC_LVL - - -
103 AVss - Ground -
104 Vss - Ground -
105 TEST Output | Bypass transmit data filter High
106 TXPREC Output | Subaudible signaling tone/damp signal output -

4-7
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Table 4-1 Microprocessor U208

Pin Descriptions (Continued)

Pin No. | Port Name | In/Out Descriptions Active
107 MICMUTE Output | Mutes microphone audio signal Low
108 SQUELCH Input Squel ch control -

109 BWC Output | Transmit/receive datafilter bandwidth signal output High
110 RXDATA Input Receive data input -
111 TXDATA Output | Subaudible tone/main audio signal output -
112 SN_RX Input SMARTNET receive data input -
113 MDO - External pull-up -
114 MD1 - External pull-up -
115 BOOT1 Input Flash ROM dataimport control Low
116 DPOTST Output | Digi-pot strobe signal -
117 - - - -
118 - - - -
119 EXT_DC Input Option signal input -
120 - - - -

4.6 RECEIVE AUDIO PROCESSING
4.6.1 INTRODUCTION

The receive audio and data signal from the
limiter/detector module on the RF board is applied to
the following circuits:

* Receive Audio Processing - Pin 2 of U101A (see
following information)

Receive Data Processing - Pin 3 of U102A (see
Section 4.7)

SMARTNET ™ Data Processing - Pin 2 of U141B
(see Section 4.9)

4.6.2 BANDPASS FILTER (U101)

U101A and U101B form a bandpass filter which
passes frequencies from 300-3000 Hz. This attenuates
low frequency Call Guard (CTCSS/DCS) signaling
and high frequency harmonics. Thisfilter also
provides de-emphasis of the audio signal.

On the input of U101A, Q102 provides wide and
narrow band compensation. The base of Q102 is high
in the wideband mode and low in the narrow band
mode. Therefore, R103 is grounded in the wideband
mode which lowers the input level to U101A. This

4-8

maintains a constant audio output level since the
higher deviation in the wideband mode resultsin a
higher input level.

Also on the input of U101A, Q101 provides
NPSPAC compensation. The base of Q101 is high
when a NPSPAC channdl is selected and low at other
times. This grounds R102 in the NPSPAC mode to
lower the input level since NPSPAC channel devia-
tion is higher than narrow band deviation.

4.6.3 EXPANDER (U204)

From U101A/B the signal isfed to pin 7 of the
expander in U204. When companding is enabled by a
low input on the PT input (pin 8) of U204, this stage
provides 1.2 expansion of the audio signal to remove
the 2:1 compression that occurred when it was trans-
mitted. This compression and then expansion reduces
the amount of noise present in the audio signal. When
the PT input is high, companding is disabled and the
signal if fed through U204 without expansion.

The audio signal isfed out of U208 on pin 15 and
then fed to audio mute gate U202. Thisgateis
controlled by the RMUTE output (pin 36) of the
microprocessor. The audio is also muted by the audio
amplifier as described in the information which
follows.
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Also applied at this point are the DTMF and beep
tones. Muting of the DTMF tones is provided by Q201
which is controlled by the pin 34 output of the micro-
processor. The beep tones are synthesized by 5V and
0V levelsfrom the microprocessor on pin 65.

4.6.4 AUDIO AMPLIFIER (U101, U102)

From mute gate U202, the audio signal isfed
through the keypad/display board to volume control
VR901 which sets the input level to the audio ampli-
fiers. Thissigna from VR901 is fed back to the
keypad/display board and applied to pin 7 of audio
amplifiers U101 and U102.

With normal operation when the internal speaker
isused, U101 provides the required amplification.
However, when an externa speaker isused, U101 is
disabled and U102 provides the required amplifica-
tion. When any load of approximately 1k ohm or less
is connected to pin 10 of the accessory jack, Q106
turns on and Q102 turns off. This removes supply
voltage from U101 and appliesit to U102.

The supply voltage to the audio amplifiersis also
controlled by Q103 and Q105. When the audio is
muted such as when no tones are sounding or no
message is being received, the AMUT (pin 37) output
of the microprocessor islow. Thisturns off both Q103
and Q105 and removes supply voltage from the audio
amplifiers which helps conserve battery power. The
receive audio signal is also muted by gate U202 as
previously described.

4.7 RECEIVE AND TRANSMIT DATA
PROCESSING

4.7.1 RECEIVE DATA FILTER/DETECTOR
(U102A/B, U103A/B)

The receive data (and audio) signal from the
limiter/detector on the RF board is routed to areceive
datafilter formed by U102A and U102B. Thisisa
low-pass filter which attenuates voice and other
harmonic frequencies above the data band. The pass-
band of thisfilter is controlled by the bandwidth
control signal applied to Q103A. When digital Call
Guard data or alow-frequency Call Guard toneis
being detected, this signal is high which turns on
Q103A. The cut-off frequency of thefilter isthen

approximately 150 Hz. Then when a high-frequency
Call Guard tone is received, Q103A turns off and the
cut-off frequency is approximately 190 Hz. This
switches additional capacitanceinto the circuit which
lowers the filter cut-off frequency.

From the filter the data signal is applied to aDC
restoration circuit formed by U103B and U103A.This
circuit converts the data signal from AC floating at
half supply to adigital signal at 0 and 5-volt levelsthat
can be read by the microprocessor. U103B is a stan-
dard noninverting amplifier with a gain of approxi-
mately 5.6 set by R127 and R126 (R126isAC
grounded by C120). Diodes D101 and D102 charge
and discharge C120 to establish a DC reference on
pins 2 and 6 of U103 that isthe average of the positive
and negative going alternations of the datasignal.

The amplified data signal is applied to pin 3 of
U103A. When this level rises above the reference
level on pin 2, the output on pin 1 goes high (5 volts).
Conversely, when the data signal falls below the refer-
ence level, the output goes low (0 volts). In the
transmit mode, Q103B isturned on which effectively
grounds pin 3 of U103A and forces the output on pin 1
low.

4.7.2 TRANSMIT DATA FILTER (U145A/B)

The transmit data signal is produced by the
TXDATA and TXPREC outputs of the micropro-
cessor (pins 111 and 106). A pseudo sinewaveis
produced by the four voltage levels that can be
produced by these outputs. Thissigna isfed to a
transmit datafilter formed by U145A/B. Thisfilter is
the same as the receive datafilter described in the
preceding section. It attenuates harmonics present in
the waveform produced by the microprocessor.

The input and output signals of the data filter are
fed to gate U141A. This gate is used to bypass the
transmit data circuit during alignment so that awide
range of harmonic frequencies are passed for usein
setting modul ation balance. The control signal to this
gate isthe TEST signa from pin 105 of the micropro-
cessor. Thissignal islow when the transmit data filter
is bypassed.

The signal is then routed to pin 3 on gate U141C
where either it or the SMARTNET " data s gnal from
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U143A is selected. The data output signal on U141C,
pin 4 isthen applied to pin 24 of U147 which isthe
input of the digitally controlled potentiometer 1 in that
device. The data modulation level is set during aign-
ment and controlled by the logic. The output of this
potentiometer on pins 22 and 23 isthen fed to U148A
where it is combined with the transmit audio signal
(see Section 4.8.3).

4.8 TRANSMIT AUDIO PROCESSING
4.8.1 GATE (U203), HIGH-PASS FILTER (U151)

Theinternal microphone audio signal is applied
to pin 6 of gate U201B on the keypad/display board,
and the external microphone signal from pin 2 of the
accessory connector isapplied to pin 2 of gate U201A.
This gate is controlled by the Mic Sense signal from
pin 7 of the accessory connector. When no externd
microphone is connected, thisinput is pulled high by
R202 and U201B is enabled and U201A disabled.
Q202 is controlled by the T5C signal and thereforeis
on in the transmit mode and off in the receive mode.

The microphone audio signal isthen applied to
mic audio mute gate U203B on the logic board. This
gate is controlled by the signal on pin 107 of the
microprocessor (low = mute).

Thetransmit DTMF tonesfrom pin 5 of U201 are
combined with the beep tones fed through R204 and
then applied through C204 and R203 to pin 2 of gate
U203A. This gate and Q201 are controlled by pin 34
of the microprocessor (low = mute).

The microphone audio signal from U203B and
the DTMF tones from U203A are then combined and
applied to pin 3 of the compander in U204. When
companding is enabled by alow input on the PT input
(pin 8) of U204, this stage provides 2:1 compression
of the audio signal. This compression and then re-
expansion when it is received reduces the amount of
noise present in the audio signal. When the PT input of
U204 is high, companding is disabled and the signal is
fed through U204 without compression.

The transmit audio/DTMF signal is fed out of
U204 on pin 2 and applied to a high-pass filter formed
by U151B. Thisfilter has a—3dB cutoff frequency of

approximately 300 Hz to attenuate frequencies that
could cause interference with the Call Guard signals.

4.8.2 LIMITER (U151A)

Pre-emphasis of the DTMF tone and microphone
audio signalsis provided by C160/R168. U151A isan
amplifier functioning as alimiter (limiting occurs
when it saturates). Limiting prevents overmodul ation
caused by high input levels from the internal or
external microphone. The bias voltage to this stage
and also to U151B is produced by voltage divider
R170/R171.

4.8.3 LOW-PASS FILTER (U146A/B)

U146A and U146B from alow-pass splatter filter
which attenuates frequencies above approximately 3
kHz. This prevents adjacent channel interference
caused by the harmonic frequencies which that result
from amplitude limiting.

The output signal from this filter is applied to
digital potentiometer 3 on pin 20 of U147 which sets
the transmit audio/DTMF deviation level. Thislevel is
set viathe control logic when the transceiver is
aligned.

The transmit audio/DTMF signal is then
combined with the transmit data signal by U148A. The
output signal on pin 1 of U148A isfed to the TCXO
on the RF board and also to digital potentiometer 4 on
pin 7 of U147. The output signal from this potentiom-
eter on pin 8 is applied to the VCO on the RF board.
Thelevel of thissignal is set viathe control logic
during alignment to balance the TCXO and VCO
modulation signals.

4.9 SMARTNET DATA PROCESSING

NOTE: The SMARTNET " /SmartZone® data
processing circuit is not currently used.

A filter formed by U142A/B and U143A provides
filtering of both the transmit and receive SMARTNET/
SmartZone data signals. Switching of these signalsis
provided by gate U141B which is controlled by pin 62
of the microprocessor. When this signal is low, the
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transmit datasignal on pin 2 is selected is routed to the
filter, and when it is high the receive data signa on
pin 1isrouted to thefilter.

U142B, U142A, and U143A form a 1800 Hz
low-pass filter which attenuates unwanted frequencies
above the SMARTNET/SmartZone data band. The
output of thisfilter on U143A, pin Lisfedto
U144A/B which provide DC restoration when dataiis
being received. The signal isalso fed to gate U141C in
the transmit data circuit to be transmitted when appli-
cable.

The DC restoration circuit formed by U144A/B
and U143B is similar in function to the receive data
circuit described in Section 4.7.1. It converts the data

4-11

signal from AC floating at half supply to DC levels of
0 and 5 volts that can be detected by the micropro-
cessor. Diodes D141 and D142 charge and discharge
C148 and C150 to establish aDC reference on pin 6 of
comparator U143B that is the average of the positive
and negative going alternations. Q141 turnsonin the
transmit mode which grounds pin 6 and disables this
circuit.

In the transmit mode, gate U141C selects either
the SMARTNET data signal or the LTR/Call Guard
datasignal. It is controlled by the same signal that
controls U141B. The output signal on pin 4 isthen
applied to potentiometer 1 in U147. Refer to Section
4.7.2 for more information on the rest of this circuit.
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SECTION 5

ALIGNMENT PROCEDURE

PC-Compatibl
Computer

o o
CAUTION

Make sure that the programming cableis

attached to the radio with the cable up as shown.

Attempting to attach it the other way may result

Remote Programming Interface (RPI)
Part No. 023-9800-000
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Speaker Load

RPI-Transceiver Cable
Part No. 597-7200-031

Audio
Generator

0000 o

000000
000080000

] @ e 50-ohm
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in serious damage to the radio.

I (=)
Signal Generator/
Comm. Monitor

Wattmeter

Figure 5-1 Alignment Setup Diagram

5.1 GENERAL

NOTE: Special test operating code must be loaded
before this transceiver can be aligned using PCTune.
Refer to Section 5.1.2 for more information.

5.1.1 INTRODUCTION

The alignment procedure described in this section
should be performed if repairs are made that could
affect the factory alignment. In addition, before a
transceiver isinitially placed in service, the perfor-
mance tests in Sections 5.14 and 5.15 should be
performed.

To perform the alignment described in this
section, special PCTune and PCFlash softwareis
required (see Table 1-1). The setup is basicaly the

same as that used for programming. This equipment is
shown above and also described in Section 3.1.

Only two adjustments are made manually and the
others are made digitally using the PCTune software.
The manua adjustments are squelch sensitivity and
TCXO frequency, and if they do not need to be reset,
the transceiver can be tuned without any disassembly
or the need for a special test cable.

5.1.2 SPECIAL TEST CODE REQUIRED

This transceiver does not have atest mode that is
selected for alignment. Instead, specia test operating
code is loaded and the PCTune program then automat-
ically selects the frequencies and other test conditions
that are required to perform the alignment. Then when

November 2001
Part No. 001-7240-001



ALIGNMENT PROCEDURE

alignment is complete, the LTR-Net operating soft-
wareis reloaded. The procedure is described in the
following section.

If the transceiver must be manually controlled to
perform testing or troubleshooting, program temporary
conventional channels or use the special test features
available with the test code (see Section 5.16).

5.2 LOADING OPERATING CODE
5.2.1 GENERAL
Introduction

This section describes how to re-Flash the trans-
ceiver with test operating code and then re-Flash it
again with LTR-Net operating code when alignment is

complete.

PCFlash and PCTune Software | nstallation

The PCFlash and PCTune programs are shipped
on separate CDs as shown in Table 1-1. These
programs are installed separately as follows:

1. Closeall applications that are currently running.
Insert the disk containing the software in the CD
drive.

2. Toinstall the PCFash program, select from the
Windows® taskbar, Start > Run and then Browse to
the drive containing the CD and select the
“PCFlash.exe” file. Click OK and follow the on-
screen instructions to install the program and data
files.

3. Toinstall the PCTune program, insert the CD
containing that program in the CD drive and select
the “PCTune.exe” file and follow the on-screen
instructions asin the preceding step.

Test Setup

The same basic computer setup used to perform
personality programming is used to perform the align-
ment procedure described in the following informa-
tion. Only Remote Programming Interface (RPI), Part
No. 023-9800-000, can be used for alignment because
thisisthe only RPI that has Flash programming capa-

bility and microphone and speaker audio jacksthat are
required for alignment. Connect the test setup as
shown in Figure 5-1. Refer to Section 3.1 for more
information.

Starting PCFlash and PCTune

Select Start > Programs > EFJohnson and then
click the PCFlash 72xx or PCTune icon as applicable.

5.2.2 SAVING PERSONALITY INFORMATION

When temporary test operating software isloaded
using PCFlash, any personality information previ-
ously programmed in the transceiver (see Section 3) is
lost. Therefore, if you wish to restore this information
after the alignment is complete, save the personality
information to a disk file as follows before the test
software is |oaded:

1. Start the personality program as described in
Section 3.2.3. Connect the test setup and make sure
that the switch on the RPI isaway from the LED so
that it indicates green.

2. Withthetest setup connected, upload the parameters
stored in the transceiver by selecting the Transfer >
Read Setup Params in the menu bar as described in
Section 3.7.

3. Savetheparametersto adisk file by selecting File>
Save Asin the menu bar (see Section 3.5).

4. When alignment is complete and the LTR-Net oper-
ating software hasbeen reloaded, openthe savedfile
by selecting File > Open. Then reprogram the trans-
ceiver by selecting Transfer > Write Setup Params
as described in Section 3.7.

5.2.3 LOADING TEST CODE

NOTE: If the transceiver contains personality infor-
mation that you want to restore after the alignment is
complete, be sure to saveit to a disk file as described
in the preceding section before performing this
procedure.

Proceed as follows to load the temporary test
operating (Flash) code required to run the PCTune
program (see Section 5.1.2).
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1. Connect thetest setup and make sure that the switch
on the front of the RPI is set to the Flash program-
ming position (toward the LED so that it indicates
amber).

Cycletransceiver power. Thisdisplay will be blank
when it powers up.

Start the PCFl ash program as described in Section
5.2.1. The main screen which follows is then
displayed. (Clicking “PC Flash 72xx” instead of
“PC Flash” automatically selects the 72xx Boot
Loader file as described in the next step.)

m FCFlash

Fisiis:
& LOME C COM2 € COME O Lok

— Bioot Loader File

Set File |

|72:4%_loader 513

 Flazh File

Set File |

|<Flash File: Name:>

¢ =]

PCFlash Main Screen

Eragram Hadia

. Select the Boot Loader fileif required by clicking
the Set File button and selecting the
“72XX_loader.s19” file. Thisfile containstheinfor-
mation required by PCFlash to program 7243
models. (Thisfile and the Flash File should have
automatically copied to the PCFlash directory when
the program was installed.)

. Select the Flash File by clicking the Set File button
and selecting the “00342xx0.s19” file (the “xx”
indicates the software version number). Thisfile
contains the test code that isloaded into the trans-
ceiver. Itisincluded with the PCTune software, and
it also should have been automatically copied when
the program was installed.

. Make surethat the correct serial port is selected and
then click the “Program Radio” button to program
the transceiver with test software. When down-
loading iscomplete, PCTune can be used to tunethe
transceiver as described in Section 5.4.

5-3

NOTE: Thetest operating code also provides several
transceiver test functions that are described in Section
5.16.

7. When alignment is complete, reload the LTR-Net
operating code by clicking the“ Set File” button and
selecting the “00352xx0.s19” file. Then click the
“Program Radio” button. Thisfileisincluded with
the PCFlash program and should have been auto-
matically copied when the program was installed.

Reprogram the personality parameter as described

Section 5.2.2, step 4, if they were previously saved
or asdescribed in Section 3 if they were not saved.

5.3 PCTUNE DESCRIPTION

5.3.1 PCTUNE MENU BAR

File ComPords Radio Help

Logd Default Tune Parametars
Tune Portable

Display Tune Pararmetars
Digplay Electronic Factory Info

H

Select COM port

& COM 1
CCOM 2 Cancel |
" COM 2
CCOM 4 &I

The main PCTune screen menu bar is shown
above. The following menus are selected:

File - Selects “Exit” which closesthe PCTune
program.

ComPorts - Displays a screen which selects the
computer seria port being used.

Radio
Load Default Tune Parameters - Downloads to the

transceiver default settings for the various
electronic adjustments.

Tune Portable - Displays the screen shown in
Figure 5-2 which selects the various alignment
functions. Refer to Section 5.3.2 for more
information.
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Tune Porakle

Wiiting radio EEPROM

Tune Entire Radio | “winiting radio EEFROM done

Lows Power |
Mod B alance |
D ata Deviation |
Audio Deviation |
Fix Bandpass Filter |
F551 and Squelch |

Exit I

Figure 5-2 PCTune Tune Radio Screen

Display Tune Parameters - Displays the following Fiadio Electranic Info
screen which indicates the settings currently ;
programmed intO the trangza Ver. Electonic Prefiz Mumber: i?2435-‘5-45t|u

Electronic Warranty Number: i1 0003

t Tune Parameters

Electronic Model Mumber: 5?243533

Map Version 1

Mod Balance BFF TixPawer High Tie Power Low Electronic Serial Mumber: 5?4551 0oa3
430.000000 108 430.012500 €0 430.000000 165 430.000000 73
435.000000 95 434.000000 85 440000000 165 440.000000 76 : #
440000000 75 433000000 88 450,000000 167 450.000000 79
445.000000 &0 442000000 78 460.000000 170 480.000000 91 Dlsplay Factory Info Screen
450.000000 45 446.000000 92 470.000000 172 470.000000 77
456000000 29 450.012500 95
460.000000 43 454.000000 111 [~ Rieceiver Parameter
465.000000 62 458.000000 &7 RSS! W 90 RSS! NE 84 532 RADIO -I-LJNE SCREEN
4F0000000 67 460000000 55 RSS| Maxl) WD 120 RSSI Max) MB 122

SO 7| e e Feci o 102 CAUTION
- Data - Audia -

S e e Clicking any of the top six buttons on the Radio Tune
screen in Figure 5-2 selects that test and immediately
keys the transmitter. Therefore, make sure that no test

Display Electronic Factory Info - Displaysthe equipment is connected to the antenna jack that could

following screen which indicates the model be damaged. Click the “ Disable Transmit” button to

number, serial number, and other information turn the transmitter off.

programmed in the transceiver (see Sections 1.3

and 1.4). The Radio Tune screen shown in Figure 5-2
selects the various alignment functions. Thisscreenis
displayed by selecting Radio > Tune Portable in the

Help - Displays the PCTune version number. menu bar (see preceding section). The various adjust-
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ments that are performed are shown on the eight
buttons on the left side. To perform just one adjust-
ment or perform the adjustmentsindividually, click the
applicable button for that adjustment. Alternatively, to
have the program automatically step through all
adjustments, click the “Tune Entire Radio” button on
the top.

Manitor the fransmitter output power.
Adjust the & points (0-4) for high power (4 Watts).

Disable Transmit | Save Data |

Prev Data Point Data Point: 0 Next Data Point |

Pot Sefting: 165 Up |
Bandwidth: Narrowband
Frequency: 430.000000 MHz

Down I

Down Fasll Up Fast |

Power Adjust Screen

A typical adjustment screen is shown above. The
general function of the buttonsin this screen are as
follows:

* The Down, Down Fast, Up, and Up Fast buttons
change the setting.

* The Next Data Point button selects the next
frequency or test point and the Prev Data Point
button selects the previous frequency or data point.

® The Save Data button is clicked if the new tuning
values will be used.

* The Exit button exits the tuning step. If the Save
Databutton has not been pressed, another window is
then displayed to select if the data should be saved.
If “No” is selected, the new tune values areignored
and the old values continue to be used.

5.4 ALIGNMENT PROCEDURE
5.4.1 TEST SETUP

Connect the test setup shown in Figure 5-1. Addi-
tional information follows on equipment in this setup.

AntennaJack Adapter - Thetransceiver antennajack
isan SMA femaetype. Therefore, some sort of

adapter may be required to connect test equipment to
thisjack. An SMA maeto BNC female adapter is
available by ordering Part No. 515-3102-060.

Test Cable - An extension test cable (see Table 1-1) is
required to operate the transceiver when it is opened.
This cable reconnects the keypad/display board to the
audio/logic board.

RF Signal Generator - When connecting the gener-
ator to the antennajack, use at least a 6 dB pad
between the generator and transceiver. This protects
the generator if the transmitter is accidentally keyed
and also ensures that a 50-ohm load exists. The input
levelslisted in the PCTune screens are at the antenna
jack, so increase the generator output accordingly.

Power Source - If abattery is used to provide trans-
ceiver power during alignment, make sure it isin good
condition and fully charged. Power output levels are
with 7.5 volts applied to the transceiver. Typical
current when transmitting at high power is2.0 A.

Wattmeter/L oad - The wattmeter and dummy load
must measure and dissipate approximately 4 watts.

Audio Generator - The audio generator is connected
to the larger (1/8”) mono phone jack of the RPI shown
in the following illustration.

Speaker Audio Mic Audio In
Out Jack Jack

|
@@
e

3.6 mm/1/8”
Phone Jack

2.6 mm/3/32”
Phone Jack

Speaker Load - The speaker load is connected to the
smaller (3/32") mono phone jack of the RPI as shown
above. Thisisalow level audio output that requires a
load of approximately 680 ohms.

Computer and RPI - The RPI is connected to the
computer and transceiver as described in Section 3.1.
Note that RPI, Part No. 023-9800-000 must be used.
Other RPI’s do not have the jacks required to inject
mic audio and monitor speaker audio with a computer
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connected to the accessory jack. Make sure that the
switch on the RPI is away from the LED so that it
indicates green.

The following sections describe the adjustments
that are made to align the transceiver.

5.5 FREQUENCY CHECK/ADJUST

NOTE: Thetransmitter immediately keys when the
following function is selected. To turn the transmitter
on and off, click the “ Disable Transmit” button (see
screen which follows).

The transmit frequency should be checked with
the ambient temperature near the TCXO calibration
reference of 77° F (25° C). This ensures that the
frequency will be within tolerance at the temperature
extremes. At room temperature, this frequency should
be within £ 400 Hz. Checking the transmit frequency
also checks the receive frequency. Proceed as follows:
1. Connect awattmeter and dummy load to the antenna
jack as shown in Figure 5-1.

Click the “Tune Entire Radio” button to automati-
cally step through al adjustmentsor click the“High
Power” button to perform only this adjustment.

Monitor the transmit frequency with a communica-
tions monitor set to the frequency displayed on the
screen.

If readjustment is required, the transceiver must be
opened to access the manual adjustment point as
described in Section 5.13. Adjust capacitor in
TCXO U201 for the correct frequency (see Figure
5-3).

5.6 HIGH RF POWER ADJUST

1. The high power test should already be selected for

the preceding adjustment.

Set the high power output for 4.0 watts at all data
points by clicking the Down/Down Fast or Up/Up
Fast buttons on the screen.

5-6

5.7 LOW RF POWER ADJUST
1. If manually selecting each test, click the “Low
Power” button in the screen shown in Figure 5-2.
Otherwise, thisfunction is selected automatically
after completing the preceding High Power
adjustment.

Set the low power output for 1.0 watt at all data
points.

5.8 MODULATION BALANCE
1. If manually selecting each test, click the “Mod
Balance” button in the screen shown in Figure 5-2.

Otherwise, thisfunction is selected automatically
after completing the Low Power adjustment.

View thetransmit modul ation waveform onthe CRT
of a communication monitor. If applicable, set the
monitor for de-emphasis off, high-pass/bandpass
filter off, low-passfilter 15 kHz, and FM peak
detection active.

The detected signal should be a100 Hz square wave
at adeviation of approximately 700 Hz. Follow the
instructions on the screen and adjust at all data
points for the best demodulated square wave with
minimum tilt and overshoot.

5.9 DATA DEVIATION
1. If manually selecting each test, click the “Data
Deviation” button in the screen shown in

Figure 5-2. Otherwise, thisfunction is selected auto-

matically after completing the preceding Modul a-
tion Balance adjustment.

Monitor the transmit modulation signal with a
communication monitor set asin the preceding step.
Adjust the wideband and narrow band data devia-
tion at all data points for the levelsindicated on the
screen.

5.10 AUDIO DEVIATION

1. If manually selecting each test, click the* Audio
Deviation” button in the screen shown in
Figure 5-2. Otherwise, thisfunction is selected auto-
matically after completing the preceding Data Devi-
ation adjustment.

November 2001
Part No. 001-7240-001



ALIGNMENT PROCEDURE

2. Inject al kHz signal at the level indicated on the
screen into the Mic Audio jack of the RPI (see
Section 5.4.1).

3. Monitor the transmit modul ation signal with a
communication monitor and adjust the wideband
and narrow band deviation at al data points for the
levelsindicated on the screen.

5.11 RECEIVE BANDPASS FILTER ADJUST

1. If manually selecting each test, click the “Rx Band-
pass Filter” button in the screen shown in
Figure 5-2. Otherwise, thisfunction is selected auto-
matically after completing the preceding Audio
Deviation adjustment.

2. Set the signal generator to the indicated frequency
with an unmodulated output at alevel of 95 dBm.

3. Click the Fast Up and Fast Down buttons to deter-
minethe peak reading. If thereare several peaks, use
the center value.

4. Adjust the D/A Setting at all datapointsfor half the
highest real time RSSI level that was observed.

5.12 RSSI AND SQUELCH ADJUST

Thefirst part of this adjustment electronically
sets the RSSI, and the second part is used to manually
set the squelch threshold. Proceed as follows:

1. If manually selecting each test, click the“RSS| and
Squelch” button in the screen shown in Figure 5-2.
Otherwise, this function is selected automatically
after completing the preceding Rx Bandpass Filter
adjustment.

2. Connect a SINAD meter to the speaker output jack
of the RPI (see Section 5.4.1) and inject the channel
frequency and signal level indicated on the screen.

3. Follow the instructions on the screen to sample the
RSS! level at several data points.

4. When dll the data points have been set, click the Exit
button. The squelch adjust screen isthen displayed.
If the squel ch sensitivity must be adjusted, the trans-

ceiver must be opened as described in the next
section to access the adjustment point.

5. Set the signal generator for the output signa
displayed on the screen and dowly adjust squelch
potentiometer VR401 (see Figure 5-3) until the
receiver just squelches (audio mutes).

5.13 OPENING TRANSCEIVER

NOTE: The following procedure needs to be
performed only if the frequency and squelch sensitivity
described in Sections 5.5 and 5.12 need to be adjusted.

1. If applicable, remove the programming cable from
to the accessory connector. Then open the trans-
ceiver as described in Section 1.11.

2. Connect the optional extension test cable (see Table
1-1) between the jacks on the keypad/display and
audio/logic boards. This cable isrequired for the
transceiver to operate.

3. Reattach the battery pack to provide power to the
transceiver.

4. Temporarily reattach the programming cable to the
accessory connector (arubber band can be used to
hold it in place). Perform the frequency and squelch
adjustments as described in the preceding sections.

VR401
(Sq Adjust)

TCXO Test Cable

Freq Adjust

Figure 5-3 Internal Adjustment Points
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PERFORMANCE TESTS

5.14 RECEIVER PERFORMANCE TESTS
5.14.1 PRELIMINARY SETUP

With the standard LTR-Net operating code, the
transceiver does not have a specia test mode that can
be selected to perform testing. Therefore, program
temporary conventional channels or use the functions
available with the test code to perform this function.

If programming test channels, program channels
near the low, middle, and high ends of the band (wide-
band, narrow band or both) and with and without Call
Guard (CTCSS/DCS) squelch as applicable. In addi-
tion, to check high and low power and talk-around
operation, program High/Low Power and Repeater
Talk-Around option switches.

When the temporary special test codeisloaded as
described in 5.2, there are several test channels and
functions that can be selected. Refer to Section 5.16
for information on these test functions.

Proceed as follows to check receiver operation:

1. Select the channel near the center of the band
(around 450 MHz).

2. Connect thesignal generator to the antennajack (see
Section 5.4.1 for more information). Set the output
to the channel frequency, modulated with 1 kHz at 3
kHz (wideband channels) or 1.5 kHz deviation
(narrow band channels).

5.14.2 SINAD SENSITIVITY

NOTE: The audio output level of the accessory con-
nector isat alower level than at the internal speaker.
In addition, the internal speaker automatically mutes
when a load of approximately 1k ohmor lessis con-
nected to this output.

1. Connect aSINAD meter to the speaker output of the
RPI (see Section 5.4.1).

2. Decrease the signal generator output to obtain a 12
dB reading on the SINAD meter. The signal gener-
ator output should be 0.35 pV maximum.

3. Check both wide and narrow band channelsif appli-
cable, and also check the channels on each end of
the band.

5.14.3 SQUELCH SENSITIVITY

With the test setup used for the preceding test,
sowly increase the signal generator output until the
squelch just opens (audio is enabled). Then decrease
the signal generator output until it just closes. The
squelch should open after 12 dB SINAD and close
before 6 dB SINAD.

5.14.4 AUDIO POWER AND DISTORTION

To measure audio output power, the actual level
across the speaker must be measured because full
output power is not available at the accessory
connector. If aload of approximately 1k ohm or lessis
connected to the speaker output of the accessory
connector, it must be disconnected to enable the
internal speaker. Proceed as follows:

1. Open the transceiver as described in Section 5.13
and connect a 16-ohm load in place of the speaker.
Connect an AC voltmeter and distortion meter
across the load (both should have floating inputs).

2. Set the signal generator output for -60 dBm (220
V). Minimum audio power should be 0.5 watt
across the 16-ohm load (2.8 V rms). Distortion
should be less than 5% at 0.5 waitt.

5.14.5 RECEIVER CURRENT DRAIN

Maximum transceiver current with 0.5-watt audio
output is 275 mA. With the receiver squelched, it
should be 100 mA maximum.
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5.15 TRANSMITTER PERFORMANCE TESTS
5.15.1 POWER OUTPUT

Refer to Section 5.14.1 for information on test
channels. Proceed as follows:
1. Connect awattmeter and dummy load to theantenna
jack as described in Section 5.4.1.

Key thetransmitter and high power output should be
3.8 - 4.2 watts. Check channels on both ends of the
band and in the talk-around mode.

Select alow power channel and power output
should be 0.8-1.2 watt in the standard and talk-
around modes.

5.15.2 TRANSMIT FREQUENCY

Monitor the transmit frequency with a communi-
cation monitor set to the channel frequency. At room
temperature, the frequency should be within £ 400 Hz.
This also checks the receive frequency.

5-9

5.15.3 TRANSMIT MODULATION
1. Select achannel not programmed for Call Guard
(CTCSS/DCS) squelch and monitor the transmit
signal with a communication monitor. Speak into
the microphonewith anormal voice and modulation
should be approximately 3.4 kHz (wideband) or 1.4
kHz (narrow band).

Select a channel programmed for Call Guard
sguelch and with no voice or other microphone
input signal, data deviation should be 1.0 kHz
(wideband) or 0.8 kHz (narrow band) = 200 Hz.

Speak into the microphone with a channel
programmed for Call Guard squelch selected.
Maximum total audio and Call Guard deviation
should be 4.7 kHz (wideband) or 2.3 kHz (narrow
band).

5.15.4 TRANSMITTER CURRENT DRAIN

Maximum current drain in the transmit mode
should be as follows:

High Power - 2.0 A
Low Power - 950 mA
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5.16 TEST CODE FUNCTIONS
5.16.1 GENERAL

When the special test operating code has been
loaded as described in Section 5.2.3, various test chan-
nels and test functions can be selected. The functions
selected by the various keys and the section in which
they are described are as follows:

Key Function (See Section)
SYS Channel select mode (5.16.2)
GRP Modulation select mode (5.16.3)
FCN SYS RF power toggle (5.16.4)

FCN GRP  Wide/Narrow band select (5.16.4)
FCN 1 Microphone mute (5.16.4)

FCN 4 Carrier squelch (5.16.4)

Red Button Parameter Edit Mode (5.16.5)

Table 5-1 Test Channels

Tx/Rx Freq.
Channel (MH2)
1 430.0125
2 432.5375
3 435.1125
4 437.5375
5 440.0125
6 442.5375
7 445.1125
8 447.5375
9 450.0125
10 452.5375
11 455.1125
12 457.5375
13 460.0125
14 462.5375
15 465.1125
16 467.5375
17 469.9875

5.16.2 TEST CHANNELS

Up to 17 test channels can be selected. To select
the channel select mode, press the SY S key and then
pressthe “*” key to increase the channel number and
the“#” key to decrease the channel number. The
selected channel frequency isindicated by the left-

most six characters of the display (the right digit indi-
cates the group number as described in the next
section). The last selected channel is saved at power
down. Thetest channels arelisted in Table 5-1.

5.16.3 MODULATION MODES

Up to seven different subaudible modulation
signals can be selected. To select the modul ation select
mode, press the GRP key. The selected modulation
signal isindicated by the group number displayed as
the right-most digit in the display. Pressthe “*” key to
increase the group number and the “#” key to decrease
the group number.

The last selected group is saved at power down,
and the DCS/CTCSS schemes of Groups 4-7 are also
active in the receive mode. The modulation signals
selected by Groups 1-7 are asfollows:

Group M odulation Signal

No transmit subaudible modulation

134 Hz square wave

Tx datafilter bypassed, 134 Hz square wave
DCS (Digital Call Guard squelch) 023 code
CTCSS (Tone CG sguelch) 67.0 Hz code
CTCSS (Tone CG squelch) 100.0 Hz code
CTCSS (Tone CG squelch) 210.7 Hz code

~No b~ wWNPRE

5.16.4 MISCELLANEOUS FUNCTIONS

The following functions can be selected by
pressing the FCN key and then another key:

FCN SY S - Toggles RF output power. Low power is
indicated by the“L” icon in the display.

FCN GRP - Toggles receive | F bandwidth. Narrow
band isindicated by “C” in the display.

FCN 1 - Toggles microphone mute. The microphone
is muted when x isindicated in the display.

FCN 4 - Selects carrier controlled squelch regardless
of the CTCSS/DCS code selected by the Group
function. This mode is indicated when |M is

displayed.
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5.16.5 PARAMETER EDIT MODES
General

Some levels set during alignment can be manu-
aly controlled by selecting the Parameter Edit mode.
This mode is selected and controlled by the following

keys:

Red Button on Top Panel - Enables and disables
the Parameter Edit mode indicated by the 4 icon
in the display.

“x7[“#" - Pressthe “*” key to increase the setting
and the “#" key to decrease the setting.

FCN 0 - Savesthe current setting and exits the
Parameter Edit mode.

FCN 3 - Does not save the current setting, restores
previous setting, and exits the Parameter Edit
mode.

FCN GRP - Changes the edit valueto “0".

5-11

Sdlecting Parameters

The parameters that can be selected and the key

sequence used to select each are as follows:

FCN 5 (Receive RF Bandpass Filter) - Changing
the number changes the center frequency.

FCN 6 (Receiver Squelch) - Increasing the
number selects atighter squelch setting for the
currently selected channel bandwidth.

FCN 7 (M odulation Balance) - Increasing the
number increases the signal level at the modula-
tion summing point.

FCN 8 (Audio Deviation) - Increasing the number
increases the transmit audio level.

FCN 9 (Data Deviation) - Increasing the number
increases the data deviation level.

FCN 0 (RF Power Output) - Increasing the
number increases the power output level for the
selected range.
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SECTION 6 LTR-NET OVERVIEW

Locality 1
Viking® VX Repeaters

Subscriber
Units

Subscriber
Units

System and Subscriber
Manager

Voice
Data Link

Ethernet Link

Ethernet Link

Locality 2
Viking® VX Repeaters

Voice and

Data Link
;j\;\ W//

~ 3000-Series
witch

Locality 3
Viking® VX Repeaters

Subscriber
Units

Voice and

Public Switched ~_ 3000-Series
Telephone Network & ~ \\\SWItCh
(PSTN) >y,

Ethernet Link

Call Processor

Figure 6-1 LTR-Net System Diagram

6.1 INTRODUCTION
6.1.1 GENERAL

LTR-Net™ isthe next generation of LTR®
trunked radio signaling. It provides many new
enhanced operating features while maintaining
compatibility with most current LTR equipment. Some
new LTR-Net features include roaming, unique 1D
calls, and over-the-air reprogramming. Equipment
changes include the addition of an LTR-Net 3000-
Series switch and System and Subscriber Manager to
provide system control. A diagram of an LTR-Net
system is shown in Figure 6-1.

6-1

6.1.2 COMPATIBILITY WITH LTR

LTR Subscriber Units Operating in LTR-Net Systems

Standard group calls occur in the normal manner.
These cdlls can be to other LTR subscriber units or
between LTR and LTR-Net subscriber units.

Wide area group calls can be placed and received
(see Section 6.4).

LTR telephone calls can be placed and received in
the normal manner.

Enhanced LTR-Net features such as roaming and
unique ID calls are not available.
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Current LTR subscriber units can remainin service
and LTR-Net subscriber units added gradually. This
makes upgrading to LTR-Net very convenient and
less costly.

LTR-Net Subscriber Units Operating on LTR Systems

LTR-Net subscriber units can be programmed for
LTR operation. Therefore, they can place and
receive LTR group and telephone callsin the normal
manner.

Enhanced LTR-Net features such as roaming and
unique ID calls are not available to LTR-Net
subscriber units operating on LTR systems.

6.1.3 LTR-NET FEATURES

Networking

Multiple LTR-Net and LTR localities may belinked
together to provide wide-area coverage.

LTR-Net subscriber units can roam between LTR-
Net localities and register and de-register automati-
cally when entering and exiting.

Calls from one type of subscriber unit can be

patched to another type of subscriber unit at another
locality. For example, an LTR-Net subscriber unit
could talk to a conventional subscriber unit. Calls can
even be cross-band, for example, an UHF conven-
tional subscriber unit could talk to an 800 MHz LTR-
Net subscriber unit.

Specia Calls

Unique ID (UID) - Callsto be placed to specific
subscriber units in the same locality or some other
locality.

Directed Group - Calls can be placed to any group
in the same locality or some other locality.

Telephone - Calls can be placed over the public
switched telephone network (PSTN).

Data - Data can be transmitted to specific location
selected by unique I D code (not currently available).

6-2

System Control

® When new channels are added to a locality,
subscriber units can be updated with those channels
over the air. This eliminates the need to bring them
back in for reprogramming.

® Over-the-air subscriber unit programming allows
the ID codes of up to 99 systems and 99 groupsto be
changed.

* Thesystem/group currently selected by asubscriber
unit can be changed over the air.

A temporary UID keyed to the ESN can be assigned to
asubscriber unit when it roams to a new radio system
(this feature has not yet been implemented).

® Unauthorized subscriber units can betemporarily or
permanently disabled.

® A subscriber unit can beinterrogated to determineif
itiscurrently in service. It can also be interrogated
for its ESN or unique ID code (see following).

Security

® Each LTR-Net subscriber unit is assigned a unique
Electronic Serial Number (ESN), and no two
subscriber unitsin existence should have the same
ESN. This number can be interrogated as stated
above and is used for such things as assigning a
temporary UID.

* Over 65,500 unique ID codes can be assigned in
each system. Each subscriber unit inalocality is
usually assigned a different unique ID code
although more than one can have the same code if
desired.

* Unique ID and group validation (by home repeater/
group ID) is performed. If an unauthorized ID is
detected, the call is terminated.

Miscellaneous

* Home channel backup is provided by the use of a
status channel at each locality. The status channel
can be used for voice traffic the same as normal
channels, but is usually not assigned as ahome
channel.
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* Typica accesstime for group callsisthe same as
with LTR operation.

* Priority access, automatic emergency calls, status
messaging, and system security keys are not
available.

6.1.4 DEFINITIONS

The following are some terms that are used
frequently when describing LTR-Net operation:

Group - A subscriber unit has selectable systems and
groups. Each system can have severa groups. The
group selects the call type and the subscriber unit or
units which receive the call. Refer to Section 2.3.12
for more information.

Home Repeater - Each selectable system of LTR and
LTR-Net subscriber units has one of the locality
repeaters assigned astheir “home” repeater. Thisisthe
repeater from which “free” and “channel-in-use’
information is received (see Section 6.6). In addition,
with standard group calls, the home repeater number
and agroup ID form the “address” of the recipient of a
call.

Locality - A group of co-located repeaters typically
connected by a common data bus. Refer to Sections
6.2.3 and 2.3.12 for more information.

LTR Signaling - This popular EFJohnson radio
trunking system provides the basis for the LTR-Net
system. For a complete description of LTR trunking,
refer to the LTR Application Note, Part No. 009-0001-
002, Revision 8 or later.

Mobile- A transceiver mounted in avehicle. Thisterm
may also be used generically to refer to any trans-
ceiver, either mobile or portable, since both operate
basically the same. See also “ Subscriber Unit”.

Portable - A small handheld transceiver usualy battery
powered and carried by a person. See also “ Subscriber
Unit”.

Site - See “Locality”.

Status Repeater - The repeater at alocality designated
to provide home channel backup. It transmits call

information for all subscriber units on that locality.
Refer to Section 6.6 for more information.

System, Radio - Thisrefersto the radio equipment and
other infrastructure that is accessed when acall is
placed.

System, Selectable - A subscriber unit has selectable
systems and groups. Each selectable system consists
or one or more groups and is programmed with a
unique home repeater (see Section 2.3.12 for more
information). A radio system refers to the radio equip-
ment that is accessed when calls are placed.

Subscriber Unit - A generic term referring to both the
mobile and portable transceivers being used in the
radio system.

Trunked Radio System - A radio system which utilizes
multiple radio channels and automatic channel
switching to allow all users equal access to any
channel not in use. Thisresultsin minimum waiting to
make a call and maximum utilization of the available
radio channels.

Unique ID - A unique number from 1-65503 assigned
to each subscriber unit. Although this number is
assignable on a per locality basis, the same number is
typically assigned on each locality a subscriber unit
can access.

6.2 SYSTEM ARCHITECTURE
6.2.1 INTRODUCTION

A diagram of atypical LTR-Net system is shown
in Figure 6-1. The number or localities, repeaters per
locality, number of 3000-series switches, and other
system parameters are determined by the require-
ments of the particular system. The following is more
information on the components shown in Figure 6-1.

6.2.2 SUBSCRIBER UNITS

Subscriber units operating in an LTR-Net locality
must be the LTR-Net or LTR type. They may be the
mounted in avehicle (mobiles) and or carried
(portables). The features available with each type are
asfollows:

November 2001
Part No. 001-7240-001



LTR-NET OVERVIEW

LTR-Net Subscriber Units

These subscriber units are designed for operation
in an LTR-Net radio system and therefore have all
LTR-Net features. An optional DTMF keypad is
required to place telephone, directed group, and
unique ID calls. These subscriber units can also be
programmed for LTR and conventional operation, so
will operate in those types of radio systems. Standard
group and also telephone calls can be placed when
operating in an LTR system.

LTR Subscriber Units

These transceivers are designed for operation in
LTR and conventional radio systems. They can also be
used in an LTR-Net radio system to make standard and
wide area group calls and telephone calls. Standard
group calls are to mobiles in the same locality, and
wide area group calls are to mobilesin some other
locality. Enhanced LTR-Net features such as unique
ID calls and full roaming capability are not available.

6.2.3 REPEATERS

Viking® VX 2000-series repeaters are used in an
LTR-Net system. Currently, models are available for
the UHF, 800 MHz, and 900 MHz frequency bands.
One repeater is required for each radio channel.

Aswith standard LTR repeaters, al the signa
processing for the channel is performed by the logic
unit in each repeater. Thisisreferred to as distributive
processing, and it eliminates the need for a separate
controller at each locality.

Audio (voice) and data signals are routed from
each repeater to a 3000-series switch. Thisallowsthe
switch to route the call to other localities and also
control certain repeater functions. The link to the
switch may be adirect connection if the switch is at
the same location or some other type such as micro-
wave, fiber optic, RF, or telephone line. The audio
interface to the switch is a standard 600-ohm, four-
wire path (transmit and receive pair). The data signa
can use an RS-232 interface or it can be FSK tones
using the same or adifferent audio path than the voice.

A “locality” refersto repeaters at the same loca-
tion that are interconnected by a common high-speed
data bus. Up to 20 repeaters can be interconnected, so
alocality can include up to 20 repeaters. Although
more than 20 repeaters could be co-located, they
would be considered separate localities because they
are not interconnected by the same data bus. A single
data bus can be up to 500 feet long.

Standard LTR and conventional Viking VX and
8000-series repeaters can also be connected to the
3000-Series switch. However, since they would not be
using LTR-Net software, the only enhanced LTR-Net
feature provided would be wide areagroup calling (see
Section 6.4).

6.2.4 3000-SERIES SWITCH

The 3000-Series Switch connects several
different forms of communication together to form a
communications network. Each switch is controlled by
a Call Processor and System and Subscriber Manager
(see next sections). A switch can consist of up to three
racks, each containing up to eight shelves. Since each
shelf has 12-16 device slots, up to 96-128 dlots per
rack and up to 288-384 dlots per switch are available.
Many different modules are available for installation
in these slots. The exact number and type required is
determined by the requirements of each system.

A single 3000-Series Switch can control up to 30
repeaters. Therefore, if aLTR-Net network consisting
of several localities has more than 30 repeaters, one
switch is required for every 30 repeaters. A switch can
be located at one of the repeater localities or it can be
at a separate location. An audio and data link connects
the switch to each repeater as described in the
preceding section.

When a call is made by a subscriber unit in one
locality to a subscriber unit in another locality, the
switch provides the necessary patch. Likewise, when a
telephone call is placed by a subscriber unit, the switch
routes it to the Public Switched Telephone Network
(PSTN). Calls can also be routed to a PABX (Private
Automatic Branch Exchange). The dial access codes
and least cost routing facilities of the PABX can then
be utilized.
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6.2.5 CALL PROCESSOR

The Call Processor isaWindows NT-based
personal computer running switch management soft-
ware. The Call Processor serves as an interface
between the switch and the System and Subscriber
Manager (see next section). It contains the database
used to process calls on the switch and also logs call
information from the switch. The Call Processor
performs such tasks as processing wide area calls,
subscriber unit registration, and Interrogate and Reas-
sign requests. One Call Processor is required per
switch, and it is connected to the switch by two 19,200
baud datalinks.

6.2.6 SYSTEM AND SUBSCRIBER MANAGER

The System and Subscriber Manager (SSM) is
also a Windows NT-based personal compuiter. It runs
the software which provides overall system control.
One or more SSMs may be used to control the system.
Thisallows, for example, the system administrator to
have overall system control and then permit other
operators limited control privileges. Accessis by pass-
word only, and only functions authorized to a partic-
ular user can be accessed. This ensures that only
authorized personnel can modify and monitor system
resources.

Some SSM functions are as follows:
® Set up and authorize auxiliary and telephone inter-
connect calls on aunique ID basis. Also authorize

group calls on alocality/home/group basis.

* Track thelocation of individual LTR-Net subscriber
units by unique ID.

® Control wide area auxiliary calls by unique ID.

* Track wideareagroup callsby locality/home/group
or unigue ID.

® Set up command callssuch asReassign, Interrogate,
Mobile Disable, and others.

* Monitor and display information on system activity.

* Record information on individual subscriber unit
system usage in a standard database format. This

information can then be exported and used by
billing software to generate customer billing.

6.3 STANDARD GROUP CALLS

Standard group calls are between subscriber units
at the same locality and use ID codes 1-239 that are
assignable on each home repeater. A group ID can be
assigned to one subscriber unit or a group of
subscriber units as desired. To place a standard group
call, all the user doesis select the group programmed
for the group being called and press the PTT switch.
No number is dialed using a DTMF keypad as with
special calls described in Section 6.5.

Selectable groups used to make standard group
calls are programmed with agroup ID code, and the
sel ectable system is programmed with a home repeater
number. This home repeater/ID code form the
“address’ of the group call. Since each selectable
system can be programmed with a different home
repeater, standard group calls can be placed to any
group in alocality.

Standard group calls hold a repeater for only the
duration of atransmission, not for the entire call. This
provides maximum system efficiency becausethetime
between transmissions can be used by others.

6.4 WIDE AREA GROUP CALLS

The wide area group calling feature allows stan-
dard group callsfrom LTR or LTR-Net subscriber
units to be routed to any locality in the LTR-Net
system.

Specific locality/home/group ID combinations
can be programmed in the SSM (see Section 6.2.6) for
wide areacalls. Then when a standard group call is
detected on one of these combinations, it is automati-
cally routed to the specified localities as well as occur-
ring on the home locality. The home/group can be
different on each wide area locality if desired.

Each wide arealocality/home/group involved in a
wide area cal can be programmed as follows:

* Thecdl isaways routed to the specified locality,
home, and group (if resources are available).
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* Thecall isroutedto aspecifiedlocality only if acall
on the home/group has been recently detected. This
resultsin more efficient use of system resources.

* Thecall isrouted to a specific locality if atracked
unique ID isregistered on that locality.

Wide area group calls can also be made over stan-
dard LTR and conventional Viking VX repeaters that
are connected to a 3000-series LTR-Net switch.
However, no other LTR-Net enhanced features are
available with those repeaters.

Wide area group calls continue to be received
while registration on a new locality occurs. For
example, the transceiver can exit alocality while
receiving acall, register on anew locality, and then
continue receiving the call on the new locality. In addi-
tion, acall can be received on the new locality before
registration occursif the call is aready active on the
new locality.

6.5 SPECIAL CALLS
6.5.1 GENERAL

LTR-Net subscriber units can place Auxiliary,
Telephone, and Data special calls. These calls are not
available to LTR subscriber units being used on an
LTR-Net system. When a special cal isplaced, a
number is dialed which specifies the recipient of the
cal. The DTMF keypad used to dia this number may
be optional, and it is located on the microphone with
mobile subscriber units and on the front panel with
portable units. Special calls hold the channel until the
entire call iscomplete, not just until the transmissionis
complete as with group calls. More information on
each specia call follows.

6.5.2 AUXILIARY CALLS

Auxiliary callsinclude Unique ID and Directed
Group calls. Unique ID calls alow callsto be selec-
tively placed to an individual subscriber unit in any
locality. Likewise, Directed Group calls allow stan-
dard group calls alow group callsto be selectively
placed to any group in any locality. Refer to Section
2.9.2 for more information on these calls.

6.5.3 TELEPHONE CALLS

Telephone calls allow calls to be placed over the
public switched tel ephone network. After the systemis
accessed, adia tone sounds and the telephone number
being called is entered using the DTMF keypad. Since
most subscriber units are half-duplex (do not transmit
and receive at the same time), it is not possible for the
mobile user to talk and listen at the same time.

If a unique telephone number has been assigned
to subscriber unit, it can be called directly from aland-
side telephone. If not, the radio system is called and
then the unique ID of the mobile must be overdialed
similar to when aunique ID call is placed by a
subscriber unit.

If asubscriber unit has been assigned a unique
telephone number, that number can also be used for
unique 1D calls. This alows mobile-to-mobile unique
ID callsto be made by simply dialing the telephone
number of the desired subscriber unit.

6.5.4 DATA CALLS
NOTE: Data calls are not currently available.

Data calls allow datato be transmitted to a
specific unique ID. The audio of the receiving equip-
ment is automatically muted as datais received. Data
may be transmitted back and forth several times until
the entire data exchange is compl ete because the
channel isheld for the duration of the call. To transmit
adatacall, agroup programmed for the data special
call is selected and then the unique ID is entered,
usually automatically by the data equipment. Data
calls are received the same as unique 1D calls.

6.6 HOME CHANNEL BACKUP
6.6.1 INTRODUCTION

An LTR-Net repeater locality (site) consists of up
to twenty interconnected repeaters (see Section 6.2.3).
One of these repeatersis usually designated as status
repeater and the others are designated as home
repeaters (see following). The subscriber units are
programmed with the channel numbers of these
repeaters. Data signaling can occur continuously with
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Vvoice on any repeater because the data occupies the
subaudible frequencies below the voice band.

6.6.2 HOME REPEATERS

The home repeater is used by the subscriber unit
asits primary source of incoming call and free
repeater information. When not receiving or transmit-
ting acall, it ismonitoring this repeater. The home
repeater is always used to make acall if it is not busy.
In addition, if roaming mobiles searching for a new
locality cannot locate a suitabl e status repeater, the
home repeater is monitored (see Section 2.9.4). As
previously mentioned, up to 239 group 1D codes can
be assigned on each home repeater, and the home
repeater and 1D code form the “address” when making
group calls. All programmable systems which access
the same locality should be programmed with the same
home repeater (see Section 3.11.2).

6.6.3 STATUS REPEATERS
General

One repeater at each locality is designated the
status repeater. The primary function of this repeater is
to provide backup for the other repeaters at alocality
that are assigned as home repeaters. It continuoudy
transmits call information for all calls occurring at that
locality. The status repeater is used for voice traffic,
but is usually not assigned as a home repeater because
there would then be no home channel backup on that
repeater (see following). Roaming mobiles searching
for anew locality monitor the status repeaters. Then
after registration occurs, the home repeater is
monitored.

Backup Operation

If subscriber units were limited to only their
home repeater to receive update information and that
repeater became inoperative, al subscriber units that
were assigned to that repeater would then be unable to
place or receive calls. To prevent this from happening,
the status repeater can also be monitored for call infor-
mation.

If the signal from the home repeater islost or falls
below a minimum threshold, the subscriber unit auto-
matically begins monitoring the locality status
repeater. If ausable signal is detected from the status

repeater, it continues to monitor that repeater. If a
message is detected that has its home repeater as the
“channel-in-use” or “free” repeater, the subscriber unit
then returns to monitoring its home repeater.

A roaming subscriber unit also monitors the
status repeater in this manner when the home repeater
signal drops below the threshold level. However, the
status repeater signa level will probably aso be below
the threshold, so the subscriber unit then begins
searching for a new locality.

6.6.4 HOME CHANNEL ALIASING

The LTR-Net Home Channel Aliasing feature
increases the number of addresses available on a
locality for group calls. It does this by alowing calls
to be programmed on non-existent home repeaters.

Each home repeater can be programmed with up
1-239 group ID codes. Assume alocality has four
active repeaters and one of these is the status repeater
(which is normally not assigned as a home repeater as
described in Section 6.6.3). The number of groups that
can be programmed are then as follows:

Without Aliasing - 3 x 239 or 717 groups
With Aliasing - 20 x 239 or 4780 groups

When acall is placed on a non-existent home
repeater, the subscriber unit automatically uses the
next lower numbered active repeater. Refer to Section
2.9.7 for more information.

NOTE: Snce this feature does not increase system
capacity, adding too many users may result in unsatis-
factory operation due to frequent busy conditions.

6.7 OTHER LTR-NET FEATURES
6.7.1 UNIQUE ID CODES

Each LTR-Net subscriber unit in an LTR-Net
system is assigned aunique ID (adifferent unique ID
can be programmed for each locality if desired). Up to
65,504 user 1D codes are assignable in each locality,
and afew other codes are used for system functions.
When an LTR-Net subscriber unit places a special call,
it transmitsits unique ID code along with other infor-
mation such as the call type. This datais received by
the repeater and passed on to the SSM.
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Uses of unique ID codes include registering and
de-registering on alocality, unit identification, airtime
billing, and unique ID calls (see “Unique ID Calls’ in
Section 6.5.2). A call can aso be made to individual
subscriber units using agroup call if the group is
assigned to only one subscriber unit.

A temporary unique ID code can aso be assigned
over-the-air. Thismay be required to alow afull
roaming subscriber unit to access alocality that is not
part of its network. Temporary unique ID codes are
keyed to the ESN of the subscriber unit (see next
section). A roaming subscriber unit may also request a
temporary unique ID code. If no response is received
from the system after two temporary 1D requests, it is
interpreted as a denied access and the mobile then
selects another locality.

NOTE: The preceding feature has not yet been
implemented.

6.7.2 ELECTRONIC SERIAL NUMBER (ESN)

Each subscriber unit, both mobile and portable, is
given an electronic serial number at the factory. No
two LTR-Net subscriber units should ever have the
same ESN. Thisisa 32-bit number with the first 7 bits
reserved for the manufacturer code and the other 25
for the serial number. This alowsfor up to 128 manu-
facturers and over 33.5 million serial numbers per
manufacturer. The ESN can be interrogated over the
air as described next.

6.7.3 ESN AND UNIQUE ID REQUESTS

The system operator can request the Electronic
Serial Number (see preceding section) or unique |ID
(see Section 6.7.1) that is programmed in a subscriber
unit. If the ESN is desired, the unique ID code of the
subscriber unit is specified, and vice versa. The
subscriber unit then responds with the requested
information.

6.7.4 INTERROGATE

A system manager can interrogate any subscriber
unitinthefield to determineif itisin service. The unit
is selected by specifying its unique ID code. If itisin
service, it automatically responds with an acknow!-

edge message, and thiswill be indicated on the system
manager’s screen.

6.7.5 KILL AND SLEEP

If asubscriber unit has been lost or stolen or is
being used to interfere with communications, it can be
permanently disabled by the kill command or tempo-
rarily disabled by the Sleep command. If the Kill
command is sent, the unit responds indicating that it
has received the message and then it permanently
disablesitsalf. It must then be brought back in for
reprogramming to make it functiona again. If the
slegp command is sent instead, the transceiver is
disabled until the Interrogate command is sent. Refer
to Section 2.9.6 for more information.

6.7.6 AUTO-REGISTRATION AND
DE-REGISTRATION

LTR-Net subscriber units are programmed with
the locality information of all localities they can roam
into. Thisincludes the channel number or frequency of
the status repeater of each locality. The repeaters that
are active at each site can then be determined by auto-
matic channel update messages (see Section 6.7.7).
Roaming must be enabled and an LTR-Net system
selected for roaming to occur (it is not necessary to
enable scanning).

Normally, a subscriber unit monitors its home
channel for incoming call and free channel informa-
tion. When moving out of range of alocality, the
signal from the home repeater decreases below a
programmable threshold level. With all transceivers
except the 8170 portable, this threshold level is deter-
mined by squelch levels, and with the 8170, it is deter-
mined by the percentage of good data messages
received over a certain period.

When the home repeater signa strength drops
below the threshold, the status channel of that locality
is then monitored (see Section 6.6). If its signal
strength is also bel ow the threshold, the subscriber unit
then begins searching for another locality by checking
the status repeater of other programmed localities. If
oneis located with asignal above the programmed
threshold, it will attempt to register on the locality. If
no suitable status repeaters could be located, the
programmed home repeaters are monitored.
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When anew locality islocated, the subscriber
unit registers on the locality by sending messages indi-
cating its unique 1D code and the home channel it will
monitor. The system then knows the location of that
subscriber unit and will automatically route unique 1D
callsto the new locality.

Automatic locality search can be automatically
initiated if two consecutive unsuccessful access
attempts occur. This feature is always enabled except
with 8170 portable transceivers where it can be
enabled or disabled by programming.

When a subscriber unit is no longer in service
(power isturned off), a de-registration messageis
automatically sent if possible. This preventsthe

6-9

system from wasting resources trying to reach out-of-
service units. Power is automatically held on until this
message is sent. De-registration is not available with
8170 portable transceivers.

6.7.7 NEW CHANNEL UPDATES

New subscriber units are initially programmed
with the channel numbers of all repeaters at each
locality. These are then the channels that can be
accessed when placing and receiving calls on that
locdlity. If new channels are later added, the subscriber
units can be updated with the new channels over the
air. This eliminates the need to bring subscriber units
back in for reprogramming. Refer to Section 2.9.5 for
more information.

November 2001
Part No. 001-7240-001



PARTS LIST

SECTION 7 PARTS LIST

KEYPAD/DISPLAY BOARD ASSEMBLY

Ref No Description Part No. Ref No Description Part No.
COMPLETE ASSEMBLIES C205 |ECS-T1CX106 capacitor 022-3909-109
A001* |Keypad/display board 51300081 |022-3909-002 C206 |ECS-T1CY 105 capacitor 022-3909-108
A002* |Logic board 51300035 022-3909-016| C207 |ECS-T1CY 105 capacitor 022-3909-108
A003* |RF board 51300013 022-3909-023| C501 |GRM39X7R182K50PT capacitor |022-3909-233]
A004* |Plastic front cover 20101361 022-3909-025 C502 |GRM39Y5V104Z25PT capacitor  |022-3909-074
(includesitems 1-14 on page 6-11)
A005* |Flex cable w/microsw 51300134 |022-3909-053| D303 |17-21VGC/TR8 backlight LED  |022-3909-202
D304 |17-21VGC/TR8 backlight LED ~ |022-3909-202
FLEXIBLE CABLE ASSEMBLY D305 |[17-21VGC/TR8backlight LED  |022-3909-202
D306 |17-21VGC/TR8 backlight LED  |022-3909-202
C902 | GRM39Y5V104725PT capacitor |022-3900-074]  [P307 | 17-21VGC/TR8 backlight LED | 022-3909-202
C903 | GRM30Y5V104725PT capacitor |022-3000-074]  |D308 | 17-21VGC/TR8 backlight LED | 022-3909-202
D309 |17-21VGC/TR8 backlight LED  |022-3909-202
D310 |17-21VGC/TRS backlight LED  |022-3909-202
D401 |DA114 diode to key switch 022-3909-191
ROG2 |CR U16W 1033V resistor 022-3909-006]  |D402 |DA114 diodeto key switch 022-3909-191
s901 | Dome switch 4K-2928 ) D403 |DA114 diode to key switch 022-3909-191
5902 | Dome switch 4K-2928 ) D404 |DA114 diode to key switch 022-3909-191
S903 | Dome switch 4K-2928 _ D405 |[DA114 diodeto key switch 022-3909-191
5904 | Dome switch 4K-2928 ) D901 |94-22VGC LCD backlight LED ~ |022-3909-200
D902 |94-22VGC LCD backlight LED  |022-3909-200
VR901*| 20k ohm vol control/on-off switch |022-3909-162
7007A 203001 EH1* |12000020 LCD 1710T4138001  |022-3909-201
J801  |AXN330130P logic bd connector |022-3909-121
KEYPAD/DISPLAY BOARD ASSEMBLY JB02  |04-6206-020-000-800 flex circuit |022-3909-124
connector
C101 |GRM39Y5V104Z25PT capacitor |022-3909-074
G102 |ECST1CY4T5 capeitor 0223900111 MK1 |315x 1.5x 2.5 zebra 022-3909-120
C103 |GRM39X7RI03K50PT capacitor |022-3900-073|  |MK?2 21600024 (3K-2684) reflector 022-3909-141
Clo4 |ECST1CY4T5 capeitor 0223900111 MK3 |22000060 (3K2687) LCD brkt  |022-3909-143
C105 |GRM39Y5V104Z25PT capacitor |022-3909-074 ,
C106 | GRM39Y5V104Z25PT capacitor |022-3900-074]  [10L  |BCXSI-16TR driver SOT89 022-3909-165
C107 |GRM39Y5V224716PT capacitor |022-3900-087]  |102  |UMT3904 switching SC-70 022-3909-170
C108 |GRM39Y5V104Z25PT capacitor |022-3900-074]  [103  |UMT3904 switching SC-70 022-3909-170
C109 |ECS-T1CYA4T75 capacitor 022-3900-111] |14 |BCXSI-16TR driver SOT89 022-3909-165
Cl10 |GRM39COGLOLI50PT capacitor |022-3900-071] |10 |UMT3904 switching SC-70 022-3909-170
G111 |ECS TIACZ26M capeitor 022-3000.110] |06 |UMT3906 switching SC-70 022-3909-171
Cl13  |GRM39Y5V104Z25PT capacitor |022-3900-074]  [Q20L  |DTCI44EUA switching SC-70 - 1022-3909-172
Cl15 |ECST1ADATEM copecitor 022-3009-112| Q202 |[DTCIA4EUA switching SC-70  |022-3909-172
C202 |GRM39Y5V104Z25PT capacitor |022-3900-074]  [Q30L  |UMT3906 switching SC-70 022-3909-171
C203 |GRM39Y5V224716PT capacitor |022-3900-087]  [@802  |UMT3904 switching SC-70 022-3909-170
C204 |GRM39COG330J50PT capacitor |022-3900-089] L2401 |DTAI23FUA switching SC-70 _ |022-3909-226
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Q402 |DTA123EUA switching SC-70 _ |022-3909-226 R414 |CR U/16W 1040V ressior 022-3909-007
Q403 |DTA123EUA switching SC-70 | 022-3909-226 R415 |CR 1/16W 104V resistor 022-3909-007
Q404 |UMT3904 switching SC-70 022-3909-170 R416 |CR 1/16W 4731V resistor 022-3909-042
R501 |CR 1/16W 104V resistor 022-3909-007
R101 |CR 1/16W 104V resistor 022-3909-007 R502 |CR 1/16W 473V resistor 022-3909-042
R102 |CR 1/16W 473V resistor 022-3909-042 R503 |CR 1/16W 562V resistor 022-3909-045
R103 |CR 1/16W 2200V resistor 022-3909-019 R504 |CR 1/16W 123V resistor 022-3909-010
R104 |CR 1/16W 473V resistor 022-3909-042 R505 |CR 1/16W 332V resistor 022-3909-030
R105 |CR 1/16W 4R7JV resistor 022-3909-245 R506 |CR 1/16W 332V resistor 022-3909-030
R106 |CR 1/16W 4R7JV resistor 022-3909-245 R508 |CR 1/16W 332V resistor 022-3909-030
R107 |CR 1/16W 104V resistor 022-3909-007
R108 |CR 1/16W 473V resistor 022-3909-042 RT509 |NTCC16Y 473K 410H thermistor |022-3909-231
R109 |CR 1/16W 2200V resistor 022-3909-019
R110 |CR 1/16W 473V resistor 022-3909-042 U005* |CMS27P44 internal microphone  |022-3909-204
R111 |CR 1/16W 273JV resistor 022-3909-026 13200025
R112 |CR 1/16W 4R7JV resistor 022-3909-245 U101* |NJM2073M external audioamp |022-3909-179
R115 |CR 1/16W 273V resistor 022-3909-026 11100048
R116 |CR 1/16W 4733V resigor 029-3000-042 U102* |NJM2073M internal audioamp  |022-3909-179
R201 |CR 1/16W 104V resistor 022-3909-007 11100048 ,
R202 |CR 1/16W 2230V resistor 022-3909-022 U201 gscé\é,\ngFU infextmicsel sw - |022-3909-189
Eggi gi i’/ igw iig :: 22: ggg'gggg'gzé US01 |LC75834W LCD driver, SQFP48 |022-3909-117
R205 |CR 1/16W 1231V resistor 022-3909-010 RF BOARD ASSEMBLY
R206 |CR 1/16W 1231V resistor 022-3909-010 ,
207 |OR LI16W 272V redisor 072.3000.227 C102 |GRM39COGOS0CS0PT capacitor |022-3909-065
208 |OR LIL6W 272V redisor 022.3009.227 C105 |GRM39COGA7LIGOPT capacitor ~(022-3909-096
301 |OR L/16W 221V redisor 022.3909.020 C106 |GRM39COGOS0CSOPT capaitor |022-3909-065
302 |OR L16W 221V redtor 0923900020 C108  |GRM39X7R102KS0PT capacitor  |022-3909-072
303 |OR LL6W 221V redsor 0223909020 Cl09 |ECSTICY475capacitor  |022-3909-111
304 |OR LL6W 221V redisor 0223909020 CLIO |GRM39Y5V 104Z25PT capacitor |022-3909-074
305 |OR L16W 221V redistor 092.3900.020 ClL12  |GRM39X7R102K50PT capacitor |022-3909-072
R306 | OR LL6W 221V redisor 0223909020 Cl13  |GRM39COGOS0CS0PT capacitor |022-3909-065
307 |OR LL6W 472V redisor 022.3509.041 Cl14  |GRM39COGOBODSOPT capacitor |022-3909-068
R308  |CR L/16W 1040V redsor 0723009007 Cl15 |GRM39COGIRSCSOPT capacitor |022-3909-246
310 |OR L16W 1040V redstor 022.3509.007 Cl16 |GRM39COGOBODSOPT capacitor |022-3909-068
311 |OR LIL6W 0000V redisor 022.3909.001 CLI8  |GRM39COGOS0CS0PT capaitor |022-3909-065
maol |OR L16W 473 redstor 092.3900.042 C120 |GRM39COG220J50PT capacitor ~(022-3909-083
Ra02  |OR L16W 4730V redsor 022.3509.042 Cl122 |GRM39COG220J50PT capacitor - (022-3909-083
R403 | OR LL6W 4730V redisor 022.3509.042 C123  |GRM39COGIO0LI50PT capacitor |022-3909-071
raoa |OR U16W 473 redstor 092.3000.042 C124 |GRM39COG33LISOPT capacitor |022-3909-090
R408 | OR LL6W 1040V redisor 022.3909.007 C125 |GRM39COG22LIG0PT capacitor |022-3909-084
2400 |OR LL6W 1040V redisor 022.3909.007 C126 |GRM39COGA7LI50PT capacitor |022-3909-09
a1l |OR U16W 104 redstor 092.3505.007 C127 |GRM39X7RL02K50PT capacitor  |022-3909-072
Ra12  |OR L16W 1040 redsor 022.3509.007 C130 |GRM39X 7R223K50PT capacitor |022-3009-086
Ra13  |OR L16W 1040V redstor 022.3909.007 C132 |GRM39X7R102K50PT capacitor |022-3909-072
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C136 |ECS-T1CY475 capacitor 022-3909-111 C322 |GRM39COGO50C50PT capacitor |022-3909-065
C137 |GRM39X7R103K50PT capacitor |022-3909-073] C323 |GRM39COGO050C50PT capacitor |022-3909-065
C138 |GRM39COG471J50PT capacitor |022-3909-096 C324 |GRM39COGO90D50PT capacitor |022-3909-069
C140 |GRM39X7R102K50PT capacitor |022-3909-072 C325 |GRM39COGO040C50PT capacitor |022-3909-064
C141 |GRM39Y5V224725PT capacitor |022-3909-087 C326 |GRM39COGO060D50PT capacitor |022-3909-066
Cl42 |ECS-T1CY475 capacitor 022-3909-111 C327 |GRM39COG120J50PT capacitor |022-3909-077
C143 |GRM39COG221J50FT capacitor |022-3909-234 C328 |GRM39COGO030C50PT capacitor |022-3909-063]
C144 |ECS-T1CX106 capacitor 022-3909-109 C330 |GRM39COG020C50PT capacitor |022-3909-062
Cl145 |GRM39COG101J50PT capacitor |022-3909-238 C331 |GRM39X7R103K50PT capacitor |022-3909-073
C201 |ECS-T1CY 106 capacitor 022-3909-239 C333 |GRM39COGO030C50PT capacitor |022-3909-063]
C202 |GRM39Y5V104Z25PT capacitor |022-3909-074 C336 |GRM39COG471J50PT capacitor |022-3909-096
C203 |ECS-T1CY475 capacitor 022-3909-111 C337 |GRM39COGO050C50PT capacitor |022-3909-065
C206 |ECS-T1CX106 capacitor 022-3909-109 C338 |GRM39COGO030C50PT capacitor |022-3909-063]
C207 |GRM39X7R102K50PT capacitor |022-3909-072 C340 |GRM39X7R102K50PT capacitor |022-3909-072
C208 |GRM39COGA471J50PT capacitor |022-3909-096 C341 |GRM39COG240J50PT capacitor |022-3909-
C210 |GRM39Y5V224725PT capacitor |022-3909-087 C401 |GRM39COG160J50FT capacitor |022-3909-081
C211 |GRM39X7R103K50PT capacitor |022-3909-073 C403 |GRM39COGO050C50PT capacitor |022-3909-065
C214 |GRM39Y5V104Z25PT capacitor |022-3909-074 C404 |ECS-T1CX106 capacitor 022-3909-109
C215 |ECS-T1CY 225 capacitor 022-3909-240 C406 |GRM39COG220J50PT capacitor |022-3909-083]
C216 |GRM39Y5V104Z25PT capacitor |022-3909-074 C407 |GRM39Y5V474Z25PT capacitor |022-3909-099
C218 |GRM39Y5V104Z25PT capacitor |022-3909-074 C408 |GRM39Y5V224725PT capacitor |022-3909-087
C219 |ECS-T1CY475 capacitor 022-3909-111 C410 |GRM39COG820J50PT capacitor |022-3909-106
C220 |ECS-T1CY475 capacitor 022-3909-111 C411 |GRM39X7R102K50PT capacitor |022-3909-072
C221 |GRM39Y5V104Z25PT capacitor |022-3909-074 C412 |ECS-TACY475 capacitor 022-3909-111
C222 |ECS-T1CX106 capacitor 022-3909-109 C413 |GRM39X7R223K25PT capacitor |022-3909-086
C223 |GRM39X7R473K50PT capacitor |022-3909-098 C414 |GRM39X7R472K50PT capacitor |022-3909-097
C224 |ECS-T1CY475 capacitor 022-3909-111 C415 |GRM39COG221J50PT capacitor |022-3909-084
C225 |GRM39Y5V104Z25PT capacitor |022-3909-074 C416 |GRM39COG221J50PT capacitor |022-3909-084
C227 |GRM39COGO50C50PT capacitor |022-3909-065 C417 |GRM39X7R473K50PT capacitor |022-3909-098
C301 |GRM39COGO70D50PT capacitor |022-3909-067 C418 |GRM39X7R103K50PT capacitor |022-3909-073
C302 |GRM39COGQO70D50PT capacitor |022-3909-067 C420 |GRM39X7R102K50PT capacitor |022-3909-072
C303 |GRM39COG180J50PT capacitor |022-3909-082 C421 |GRM39Y5V104Z25PT capacitor |022-3909-074
C304 |GRM39COGO30C50PT capacitor |022-3909-063 C422 |GRM39X7R472K50PT capacitor |022-3909-097
C305 |GRM39COGO30C50PT capacitor |022-3909-063] C423 |GRM39X7R472K50PT capacitor |022-3909-097
C306 |GRM39COG180J50PT capacitor |022-3909-082 C424 |GRM39X7R103K50PT capacitor |022-3909-073
C307 |GRM39COGO50C50PT capacitor |022-3909-065 C425 |GRM39COG220J50PT capacitor |022-3909-083
C308 |GRM39COGO30C50PT capacitor |022-3909-063] C426 |GRM39COG390J50PT capacitor |022-3909-092
C312 |GRM39X7R103K50PT capacitor |022-3909-073 C427 |GRM39X7R103K50PT capacitor |022-3909-073
C313 |GRM39X7R103K50PT capacitor |022-3909-073 C428 |GRM39X7R103K50PT capacitor |022-3909-073
C314 |GRM39COGO30C50PT capacitor |022-3909-063] C429 |GRM39X7R103K50PT capacitor |022-3909-073]
C315 |GRM39COG150J50PT capacitor |022-3909-079 C500 |GRM39COG100D50PT capacitor |022-3909-070
C316 |GRM39X7R102K50PT capacitor |022-3909-072 C501 |GRM39X7R223K25PT capacitor |022-3909-086
C317 |GRM39COGA471J50PT capacitor |022-3909-096 C502 |GRM39COGO40C50PT capacitor |022-3909-064
C318 |GRM39COGO30C50PT capacitor |022-3909-063 C503 |GRM39COG3R3C50PT capacitor |022-3909-247
C320 |GRM39COG120J50PT capacitor |022-3909-077 C504 |GRM39COG471J50PT capacitor |022-3909-096
C321 |GRM39COGQO90D50PT capacitor |022-3909-069 C505 |GRM39COG080D50PT capacitor |022-3909-068
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C506  |GRM39COG220J50PT capacitor |022-3009-083]  [C613 |GRM39X 7R103K50PT capacitor |022-3909-073
C507  |GRM39COGO70D50PT capacitor [022-3009-067]  |C614 |GRM39X 7R103K50PT capacitor |022-3909-073
C508 |GRM39COGA471J50PT capacitor [022-3009-006]  |C615 |ECS-T1CY 475 capacitor 022-3909-111
C510 |GRM39COGA71I50PT capacitor [022-3009-096|  |C616 |GRM39Y5V104Z25PT capacitor |022-3909-074
C511  |GRM39COGO70D50PT capacitor |022-3909-067

C512 |GRM39COGOS0CS0PT capacitor [022-3009-065|  |D101  |UPP9401 RF power switching, PIN|022-3909-197
C513 |GRM39COG050C50PT capacitor |022-3909-065] diode

C514 |GRM39COG020C50PT capacitor |022-3909-062 D102 |UPP9401 RF power switching, PIN|022-3909-197
C515 |GRM39X7R102K50PT capacitor |022-3909-072 diode

C516 |GRM39COG33050PT capacitor |022-3000-089|  [D108  |HSMB8BAS Schottky diode, SC-59 |022-3909-195
C517 | GRM39COGOS0CS0PT capacitor |022-3000-065| D301 |HSMBBAS Schottky diode, SC-59 |022-3909-195
C518 |GRM39COG471J50PT capacitor |022-3909-096 D302 | 1Sv270 variable capacitor 022-3909-199
C520 |GRM39COG130J50PT capacitor |022-3909-078|  [P303  |1SV270 variable capacitor 022-3909-199
C521 |GRM39COG150J50PT capacitor |022-3909-079 D305 |1SV270 variable capacitor 022-3909-199
C529 |GRM39COG561J50PT capacitor | 022-3909-101 D306 | 1Sv270 variable capacitor 022-3909-199
C530 |GRM39COGO90DS0PT capacitor [022-3909-069f ~ [P401  |[MA862 switching diode 022-3909-196
C531 |GRM39X7R223K25PT capacitor |022-3909-086|  [P402  |MAB862 switching diode 022-3909-196
C532  |GRM39COGO40C50PT capacitor |022-3909-064 D501 | 1SV270 variable capacitor 022-3909-199
C533 |GRM39COGO30C50PT capacitor |022-3909-063 D531 |1SV270 variable capacitor 022-3909-199
C534 |GRM39X7R103K50PT capacitor |022-3909-073|  [P533  |1SV270 variable capacitor 022-3909-199
C535 |GRM39COGO70D50PT capacitor |022-3909-067

C536 |GRM39COG220J50PT capacitor |022-3909-083 J1 CLP-110-02-F-DH connector 022-3909-122
C537 |GRM39COGO70D50PT capacitor |022-3909-067

533 | GRM39COGATLIB0PT capacitor |022-3000-006|  |L101  |0805CIH21T18NJ chip coil 022-3909-208
539 |GRM39COGIRSCSO0PT capacitor [022-3000-246  |L102 | 080SCIH2IT22NJ chip coil 022-3909-209)
C540 |GRM39COGATLI0PT capacitor |022-3000-006|  |L105 |SBY201209T320Y-Schip bead  |022-3909-128
C541 |GRM39COGO50C50PT capacitor |022-3909-065 L106 | 0805ASR47KOL1 chip coil 022-3909-206
C544  |GRM39COGOS0CS0PT capacitor [022-3000-065| ~ |L107  |351604TL chip air coil 022-3909-205
C545 |GRM39COGA471J50PT capacitor |022-3909-096|  [L108  |351604TL chip air coil 022-3909-205
C546 |GRM39COG471J50PT capacitor |022-3909-096 L110 | 351604TL chip air coil 022-3909-205
C547 |GRM39COGA71J50PT capacitor [022-3000-006| ~ |L112  [45144TL chipair coil 022-3909-127
C548 | GRM39COGO30CS0PT capacitor |022-3000-063  [L201  |LQHAN122KO4M coil molded  |022-3909-215
C550 | GRM39COGOS0CS0PT capacitor |022-3900-065|  |L215 | 080SCIL21I2R2K chip coil 022-3900-103)
C551 | GRM39COGO30CS0PT capacitor [022-3000-063]  |L301  |351604TL chip air coil 022-3909-205
C601 |ECSTICY475 capacitor 022-3900-111 L302 |351604TL chip air coil 022-3909-205
C602 | GRM30Y5V104725PT capacitor |022-3000-074]  [L303 |0805CIH21T27NJ chip coil 022-3909-210
C603 |GRM39X7R103K50PT capacitor |022-3909-073f  [L304  [0805CIH2IT18NJ chip coil 022-3909-208
C604 |GRM39X7R103K50PT capacitor [022-3909-073|  [L305  |351604TL chip air coil 022-3909-205
C605 |ECS-T1CY475 capacitor 022-3909-111 L306 |351604TL chip air coil 022-3909-205
C606  |GRM30Y5V104725FT capasitor |022-3000-074]  [L307  |0805CIH21T18NI chip coil 022-3909-208
C607 |ECS TICY475 capaitor 022-3900-111 L308 |0805CIH21T22NJ chip coil 022-3909-209
C608  |ECS-T1CY475 capacitor 022-3909-111 L310 |0805CIH21T39NJ chip coil 022-3909-212
C610 |GRM39X7R103K50PT capacitor |022-3000-073|  [L312  |0805CIL2ITR39K chip coil 022-3909-214
C611 |GRM39X7R103K50PT capacitor |022-3909-073|  [L404  |0805ASR47KOL chip coil 022-3909-206
612 |ECS TICY 105 capacitor 022-3000.108]  |L5OL |0805ASR15KOL chip coil 022-3909-244

7-4

November 2001
Part No. 001-7240-001



PARTS LIST

RF BOARD ASSEMBLY (CONT'D)

Ref No Description Part No. Ref No Description Part No.
L503 [0805CIH21T33NJ chip coil 022-3909-211 R115 [CR 1/16W 333JV resistor 022-3909-031
L504 |0805CIH21T15NJ chip coil 022-3909-207 R116 |CR 1/16W 333JV resistor 022-3909-031
L505 |0805CIH21T27NJ chip coil 022-3909-210] R117 |CR 1/16W 124JV resistor 022-3909-011
L506 |0805CIH21T15NJ chip coil 022-3909-207 R120 |CR 1/16W 683JV resistor 022-3909-051
L510 [300905TR chip air coil 022-3909-241 R121 |CR 1/16W 153)V resistor 022-3909-014
L531 |0805ASR47KO01 chip coil 022-3909-206 R122 |CR 1/16W 821JV resistor 022-3909-056
L532 [260904TL chip air coil 022-3909-125| R125 |CR 1/16W 182JV resistor 022-3909-017
L533 |0805CIH21T27NJ chip coil 022-3909-210]
L534 |0805CIH21T22NJ chip coil 022-3909-209 R202 |CR 1/16W 152)V resistor 022-3909-013
L535 |0805CIH21T27NJ chip coil 022-3909-210] R203 |CR 1/16W 823)V resistor 022-3909-058
R204 |CR 1/16W 124V resistor 022-3909-011
MK1 [22000025 (3K-3210) can, VCO  |022-3909-146 R205 |CR 1/16W 242)V resistor 022-3909-024|
R206 |CR 1/16W 100JV resistor 022-3909-003|
Q101 |2SC3357 NPN tx power driver,  |022-3909-166 R207 |CR 1/16W 333JV resistor 022-3909-031
SOT-89 R210 |CR 1/16W 390JV resistor 022-3909-034
Q201 |KRA102S PNP switching, SOT23 |022-3909-168 R216 |CR 1/16W 102JV resistor 022-3909-005
Q301 |AT-41533 NPN low noise amp, 022-3909-113 R217 |CR 1/16W 100V resistor 022-3909-003
SOT-23L R218 |CR 1/16W 471V resistor 022-3909-040
Q302 |3SK240 first mixer, GaAsN-Ch. [022-3909-177 R219  |CR 1/16W 6803V resistor 022-3909-048
MESFET , R220 |CR 1/16W 122)V resistor 022-3909-009
Q401 |2SC4226 NPN first I.F amp, SC-70|022-3909-167 R21 |CR L/16W 1520V resistor 022-3909-013
Q501 |2SC4226 NPN rx oscillator, SC-70|022-3909-167 R223  |CR 1/16W 103V resistor 022-3909-006
Q502 2(83?;10226 NPN rx VCO amp, 022-3909-167 R301 |CR 1/16W 104V resistor 022-3909-007
Q503 |2SC3356 rx VCO buffer, SOT-23 |022-3000-242]  [R302 | CR16W 104NV resistor 022-3909-007
Q531 |25C4226 NPN tx oscillator, SC-70|022-3009-167| R0 | CR L/16W EBLIV resistor 022-3909-049
Q532 |25C4226 NPN tx VCO amp, 022-3909-167 R304 [CR 1/16W 8223V resistor 022-3909-057
SC-70 R305 |CR 1/16W 332JV resistor 022-3909-030)
Q533 |25C4226 NPN tx predriver amp, |022-3909-167] ~ [R306 |CRI/16W 123V resistor 022-3909-010
SOT-23 R307 |CR 1/16W 104JV resistor 022-3909-007
Q534 [2SC4226 NPN tx predriver amp, |022-3909-167 R308 |CR 1/16W 104V resistor 022-3909-007
SOT-23 R310 |CR 1/16W 821JV resistor 022-3909-056
Q535 |2SC4226 NPN tx VCO buffer, ~ |022-3909-167 R312 |CR 1/16W 151JV resistor 022-3909-012
SOT-23 R313 |CR 1/16W 101JV resistor 022-3909-004
Q601 |KRA105S PNP switching, 022-3909-169 R314 |CR 1/16W 000JV resistor 022-3909-001
SOT-23L R315 |CR 1/16W 1000V resistor 022-3909-003
R317 |CR 1/16W 000JV resistor 022-3909-001
R101 |CR 1/16W 000JV resistor 022-3909-001 R400 |CR 1/16W 331V resistor 022-3909-029
R102 [CR 1/16W 822)V resistor 022-3909-057 RA01 |CR 1/16W 1843V resistor 002-3909-018
R103 [CR 1/16W 362JV resistor 022-3909-033| RA02 |CR U/16W 1523V resistor 029-3909-013
R104 [CR 1/16W 562JV resistor 022-3909-045) RA03 |CR 1/16W 1043V resistor 022-3909-007
R105 |[CR 1/16W 221V resistor 022-3909-020] RA04 |CR 1/16W 1523V resistor 022-3909-013
R107 |CR 1/16W 820JV resistor 022-3909-055| RAOS |CR 1/16W 392V resistor 029-3909-036
R108 [CR 1/16W 472)V resistor 022-3909-041 RA06 |CR 1/16W 1043V resistor 022-3909-007
R110 [CR 1/16W 153)V resistor 022-3909-014! RA09 |CR 1/16W 2233V resistor 002-3900-022
R111 [CR 1/16W 122)V resistor 022-3909-009 RA10 |CR 1/16W 5632V resistor 029-3909-046
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R411 |CR U/16W 1540V resstor 022-3909-015, R552 |CR 1/16W 8200V resistor 022-3909-055

R412 |CR 1/16W 4720V resistor 022-3909-041

R413 |CR 1/16W 1531V resistor 022-3909-014 RT401 |NTCC16Y 103 J370H thermistor |022-3909-232

R414 |CR 1/16W 153V resistor 022-3909-014

R415 |CR 1/16W 223V resistor 022-3909-022 T401* |CDBA455CX 24 resonator 022-3909-220

R416 |CR 1/16W 153JV resistor 022-3909-014 12700037

R417 |CR 1/16W 153V resistor 022-3909-014

R418 |CR 1/16W 2231V resistor 022-3909-022 U101* |M68723HA RF power module 022-3909-181

R420 |CR 1/16W 392V resistor 022-3909-036 11200353

R421 |CR 1/16W 1033V resistor 022-3909-006 U102 |TA75WO1LF tx low passfilter, op |022-3909-178

R422 |CR 1/16W 103V resistor 022-3909-006 amp, SSOP8

RE01 ~|CR /I16W 1000V resistor 022-3900-003]  |V1% :ﬂa'\fgg';'r ?ng?gélg arey 022-3909-174

RS02 | CR 1/16W 392V resistor 022-3909-030 11201 |12.8 MHz oscillator 022-3909-219

R503 |CR 1/16W 682V resistor 022-3909-050 19700029

R504 |CR 1/16W 331V resistor 022-3909-029 {202  |LMX1511TM PLL, MTC20 022-3909-185

R505 |CR 1/16W 682V resistor 022-3909-0501  1yy203* |TK11817M charge pump, DC/DC |022-3909-115

R506 |CR 1/16W 562V resistor 022-3909-045 up converter, 11100108

R507 |CR 1/16W 391V resistor 022-3909-035 U204 |UMHON NPN narrow/wide 022-3909-175,

R510 |CR 1/16W 332V resistor 022-3909-030 switching, SC-88A

R511 |CR 1/16W 822V resistor 022-3909-057 U401 |BA4116FV IFIC 022-3909-183

R512 |CR 1/16W 1231V resistor 022-3909-010 U402 |UMHON narrow/wide switching  |022-3909-175

R513 |CR 1/16W 561JV resistor 022-3909-044 array, SC-88A

R514 |CR 1/16W 1003V resistor 022-3909-003 U601* |R1120N501B C5V, +5V regulator, |022-3909-180

R526 |CR 1/16W 6800V resistor 022-3909-048 SOT-23-5 11100135

R530  |CR 1/16W 3330V resistor 022-3009-031 U602* |R1120N501B T5V, +5V regulator, |022-3909-180

R531 |CR 1/16W 100V resistor 022-3909-003 SOT-23-5 111001,35 ,

R532 |CR 1/16W 3320V resistor 022-3000-030] |V USC'V_'g::' RSV, switching array, | 022-3909-173

R533 |CR 1/16W 682V resistor 022-3909-050

R634 | CRI/I6W 221V resistor 022-39090201 1y R401 |EVM-1SSX50B54 volume 022-3909-060)

R535 |CR 1/16W 682V resistor 022-3909-050

R536  |CR L/16W SSLV resistor 022-3909-029 {5 401+ |44.845 MHz 2nd local xtal osc | 022-3909-130

R537 |CR 1/16W 332V resistor 022-3909-030 19700032

R539 |CR 1/16W 1541V resistor 022-3909-015

R540 |CR1/16W 393V resistor 022-3909-037)  IXFL401+|45R12B4 (UM-5) 1t IF xtal filter {022-3909-218
12800254

R543 |CR 1/16W 000JV resistor 022-3909-001 X FL402*| 45R12B4 (UM-5) 1st IF xtal filter {022-3909-218
12800254

R545 |CR 1/16W 123V resistor 022-3909-010|  [XFL403*| CFWC455E-TC 2nd IF ceramic  |022-3909-216

R546 |CR 1/16W 221V resistor 022-3909-020, filter, wideband 12700002

R547 |CR 1/16W 5623V resistor 022-3909-045 X FL404*| CFWCA455H-TC 2nd IF ceramic  |022-3909-217

R548 |CR 1/16W 182V resistor 022-3909-017 filter, narrow band 12700004

R550 |CR 1/16W 8200V resistor 022-3909-055

R551 |CR 1/16W 124V resistor 022-3909-011

7-6

November 2001
Part No. 001-7240-001



PARTS LIST

LOGIC BOARD ASSEMBLY

Ref No Description Part No. Ref No Description Part No.
C165 |GRM39X7R272K50PT capacitor |022-3909-235
LOGIC BOARD ASSEMBLY C166 |GRM39X7R681K50PT capacitor |022-3909-104
C167 |GRM39X7R333K50PT capacitor |022-3909-236
C047 |GRM39X7R103K50PT capacitor |022-3909-073] C168 |GRM39X7R392K50PT capacitor |022-3909-093]
C101 |GRM39X7R103K50PT capacitor |022-3909-073 C170 |GRM39COG680J50PT capacitor  (022-3909-237
C102 |GRM39COG471J50PT capacitor |022-3909-096 C171 |GRM42-6Y5V105Z25PT capacitor|022-3909-076
C103 |GRM39X7R821K50PT capacitor |022-3909-107 C173 |GRM42-6Y5V105Z225PT capacitor| 022-3909-076
C104 |GRM39Y5V104Z25PT capacitor |022-3909-074 C174 |GRM39COG330J50PT capacitor |022-3909-089
C105 |GRM39X7R393K50PT capacitor |022-3909-094 C176 |GRM39COG330J50PT capacitor |022-3909-089
C106 |GRM39X7R103K50PT capacitor |022-3909-073] C177 |GRM39COG330J50PT capacitor  |022-3909-089
C107 |GRM42-6Y5V105Z25PT capacitor| 022-3909-076 C180 |GRM39COG330J50PT capacitor 022-3909-089
C108 |GRM42-6Y5V105Z25PT capacitor| 022-3909-076 C181 |GRM39Y5V104Z25PT capacitor |022-3909-074
C110 |GRM42-6Y5V105Z25PT capacitor| 022-3909-076 C182 |GRM39COG330J50PT capacitor |022-3909-089
Cl11 |GRM42-6Y5V105Z25PT capacitor] 022-3909-076 C183 |GRM39Y5V104Z25PT capacitor |022-3909-074
Cl112 |GRM42-6Y5V105Z25PT capacitor 022-3909-076
Cl113 |GRM39Y5V104Z25PT capacitor |022-3909-074 C186 |GRM39COG330J50PT capacitor |022-3909-089
Cl14 |GRM39X7R103K50PT capacitor |022-3909-073 C188 |GRM39COG330J50PT capacitor (022-3909-089
C115 |GRM39X7R103K50PT capacitor |022-3909-073] C203 |GRM39X7R103K50PT capacitor |022-3909-073
C116 |GRM39X7R222K50PT capacitor |022-3909-085 C204 |GRM39Y5V104Z25PT capacitor |022-3909-074
Cl117 |GRM39Y5V104Z25PT capacitor |022-3909-074 C205 |GRM39X7R103K50PT capacitor |022-3909-073
Cl118 |GRM39X7R332K50PT capacitor |022-3909-091 C206 |GRM42-6Y 5V 105Z25PT capacitor|022-3909-076
Cl120 |ECS-T1CY475M capacitor 022-3909-111 C207 |GRM39X7R472K50PT capacitor |022-3909-097
C121 |GRM39Y5V104Z25PT capacitor |022-3909-074 C208 |GRM39X7R682K50PT capacitor |022-3909-105
Cl141 |GRM39X7R682K50PT capacitor |022-3909-105 C210 |GRM39X7R682K50PT capacitor |022-3909-105
C142 |GRM39X7R153K50PT capacitor |022-3909-080 C211 |GRM42-6Y 5V 105225PT capacitor| 022-3909-076
Cl143 |GRM39X7R681K50PT capacitor |022-3909-104 C212 |GRM42-6Y5V105Z25PT capacitor|022-3909-076
Cl44 |GRM39X7R392K50PT capacitor |022-3909-093 C221 |ECS-T1CY475M capacitor 022-3909-111
Cl145 |GRM39X7R332K50PT capacitor |022-3909-091 C222 |GRM39X7R102K50PT capacitor |022-3909-072
Cl146 |GRM39X7R562K50PT capacitor |022-3909-102 C223 |GRM39X7R102K50PT capacitor (022-3909-072
Cl147 |GRM39X7R332K50PT capacitor |022-3909-091 C224 |GRM42-6Y 5V 105Z25PT capacitor|022-3909-076
C148 |GRM42-6Y5V105Z25PT capacitor] 022-3909-076 C225 |GRM42-6Y 5V 105Z225PT capacitor| 022-3909-076
C150 |GRM42-6Y5V105Z25PT capacitor] 022-3909-076 C226 |ECS-T1CY475M capacitor 022-3909-111
C151 |GRM42-6Y5V105Z25PT capacitor] 022-3909-076 C227 |GRM39Y5V104Z25PT capacitor |022-3909-074
C152 |GRM39X7R103K50PT capacitor |022-3909-073 C228 |ECS-T1CY475M capacitor 022-3909-111
C153 |GRM39X7R103K50PT capacitor |022-3909-073 C230 |GRM39Y5V104Z25PT capacitor |022-3909-074
C154 |GRM39Y5V104Z25PT capacitor |022-3909-074 C231 |ECS-T1CX106R capacitor 022-3909-109
C155 |GRM39X7R222K50PT capacitor |022-3909-085 C232 |GRM39Y5V104Z25PT capacitor |022-3909-074
C156 |GRM39X7R332K50PT capacitor |022-3909-091 C233 |GRM42-6Y5V105Z25PT capacitor|022-3909-076
C157 |GRM39Y5V104Z25PT capacitor |022-3909-074 C234 |ECS-T1CY475M capacitor 022-3909-111
C160 |GRM39X7R562K50PT capacitor |022-3909-102 C235 |GRM39X7R102K50PT capacitor |022-3909-072
C161 |GRM39Y5V104Z25PT capacitor |022-3909-074 C236 |GRM39COG330J50PT capacitor  (022-3909-089
C162 |GRM42-6Y5V105Z25PT capacitor] 022-3909-076 C237 |GRM42-6Y5V105Z25PT capacitor| 022-3909-076
C163 |GRM39COG330J50PT capacitor |022-3909-089 C238 |ECS-T1CY475M capacitor 022-3909-111
C164 |GRM42-6Y5V105Z25PT capacitor] 022-3909-076 C239 |GRM39Y5V104Z25PT capacitor |022-3909-074
C240 |GRM39COG330J50PT capacitor |022-3909-089
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C241 |GRM39X7R103K50PT capacitor |022-3909-073]

C242 |GRM39Y5V104Z25PT capacitor |022-3909-074 il FLSH-110-01-F-DH connector ~ |022-3909-122

C243 |GRM39COG270J50PT capacitor |022-3909-088 ) AXN430430P connector 022-3909-123

C244 |GRM39COG270J50PT capacitor |022-3909-088 3 AXN420330S connector -

C245 |GRM39COG030C50PT capacitor |022-3909-063|

C246 |GRM39Y5V104Z25PT capacitor |022-3909-074 MK1 |21300032 (3K-3217) battery 022-3909-138

C247 |GRM39Y5V104Z25PT capacitor |022-3909-074 contact

C248 |GRM39Y5V104Z25PT capacitor |022-3909-074 MK2 22500088 (3K-3208) battery 022-3909-152

C250 |GRM39Y5V104Z25PT capacitor |022-3909-074 gasket

C251 |GRM39Y5V104Z25PT capacitor |022-3909-074

C252 |GRM39Y5V104Z25PT capacitor |022-3909-074f ~ [Q101  |UMT3904 NPN switching 022-3909-170

C253 |GRM39COG330J50PT capacitor |022-3909-089 transstor, SC-70

C254  |GRM39COG330J50PT capacitor |022-3900-089] | 9202 tfa'\f;gt%‘:’“s'\(@os"”t‘:h' g 022-3909-170

C255 | GRM39COG330J50PT capacitor | 022-3909-089 0103 |UMHON two-array switching 022-3909-175

C256 |GRM39Y5V104Z25PT capacitor |022-3909-074 trangistor, SC-88A

€257 | GRM39COG330J50PT capacitor 022-3909-089 1141 |DTC144EUA NPN switching tran-| 022-3909-172

C258 |GRM39COG330J50PT capacitor |022-3909-089 sistor, SC-70

C260 |GRM39COG330J50PT capacitor  |022-3909-089 Q142 |DTCI144EUA NPN switching tran-|022-3909-172

C261 |GRM39COG330J50PT capacitor |022-3909-089 sistor, SC-70

C262 |GRM39COG330J50PT capacitor |022-3909-089 Q201 [DTCI144EUA NPN switching tran-|022-3909-172

C263 |GRM39COG330J50PT capacitor |022-3909-089 sistor, SC-70

C264 |GRM39COG330J50PT capacitor |022-3909-089 Q202 |UMCSN two-array switching tran-|022-3909-173

C265 |GRM39COG330J50PT capacitor |022-3909-089 sistor, SC-88A

C266 |GRM39COG330J50PT capacitor |022-3909-089 Q203 |UMCSN two-array switching tran- | 022-3909-173f

C267 |GRM39COG330J50PT capacitor |022-3909-089 sistor, SC-88A .

C268 |GRM39COG330J50PT capacitor |022-3909-089 | 2% gg”o‘f,SQCt_Vggf”ay switching tran-022-3909-173

C270 |GRM39Y5V104Z25PT capacitor |022-3909-074 0205 |SI9953DY dual N-channdl FET, |022-3909-176

D101 |DA114 switching diode, SC-70  |022-3909-191 Q206 Usc’\>/|$3904 NPN switching 022-3909-170

D102 |DA114 switching diode, SC-70  |022-3909-191 transistor, SC-70

D141 |DA114 switching diode, SC-70  |022-3909-191 Q207 |UMT3904 NPN switching 022-3909-170!

D142 |DA114 switching diode, SC-70  {022-3909-191 transistor, SC-70

D201 |DA114 switching diode, SC70  |022-3909-191 Q208 [UMT3904 NPN switching 022-3909-170,

D202 |DA114 switching diode, SC70  |022-3909-191 transistor, SC-70

D203 |SlA reflector diode 022-3909-198

D204 |DA114 switching diode, SC70  |022-3909-191 R101 |CR 1/16W 103JV resistor 022-3909-006

D205 |UDZ3.9B 3.9V zener, SC76 022-3909-193| R102 |CR 1/16W 563JV resistor 022-3909-046

D206 |UDZ16B 16V zener, SC76 022-3909-192 R103 |CR 1/16W 104JV resistor 022-3909-007

D207 |UDZ5.6B 5.6V zener, SC76 022-3909-194| R104 |CR 1/16W 103JV resistor 022-3909-006

D208 |UDZ5.6B 5.6V zener, SC76 022-3909-194, R105 |CR 1/16W 1540V resistor 022-3909-015

D209 |UDZ5.6B 5.6V zener, SC76 022-3909-194 R106 |CR 1/16W 104JV resistor 022-3909-007

D211 |UDZ5.6B 5.6V zener, SC76 022-3909-194| R107 |CR 1/16W 000JV resistor 022-3909-001

D213 [DA114 switching diode, SC70  |022-3909-191 R108 |CR 1/16W 473JV resistor 022-3909-042
R110 |CR 1/16W 473)V resistor 022-3909-042

F201* |TR3216CP (3A) fuse 19700005 |022-3909-221 R111 |CR 1/16W 104JV resistor 022-3909-007

7-8

November 2001
Part No. 001-7240-001



PARTS LIST

LOGIC BOARD ASSEMBLY (CONT'D)

Ref No Description Part No. Ref No Description Part No.

R112 |CR 1/16W 394V resistor 022-3909-038 R171 |CR V/16W 333V resistor 022-3909-031
R113 |CR 1/16W 124V resistor 022-3909-011 R172 |CR 1/16W 105V resistor 022-3909-008
R114 |CR 1/16W 273V resistor 022-3909-026 R173 |CR 1/16W 1023V resistor 022-3909-005
R115 |CR 1/16W 564JV resistor 022-3909-047, R174 |CR 1/16W 821JV resistor 022-3909-056
R116 |CR 1/16W 154V resistor 022-3909-015 R175 |CR 1/16W 4743V resistor 022-3909-043]
R117 |CR 1/16W 5623V resistor 022-3909-045 R176 |CR 1/16W 303V resistor 022-3909-027
R118 |CR 1/16W 103JV resistor 022-3909-006 R177 |CR 1/16W 823V resistor 022-3909-058
R119 |CR 1/16W 154V resistor 022-3909-015 R178 |CR 1/16W 332JV resistor 022-3909-030
R120 |CR 1/16W 223V resistor 022-3909-022 R180 |CR 1/16W 823V resistor 022-3909-058
R121 |CR 1/16W 104V resistor 022-3909-007 R181 |CR 1/16W 124V resistor 022-3909-011
R122 |CR 1/16W 104V resistor 022-3909-007 R182 |CR 1/16W 562JV resistor 022-3909-045
R123 |CR 1/16W 473V resistor 022-3909-042 R183 |CR 1/16W 6831V resistor 022-3909-051
R124 |CR 1/16W 473JV resistor 022-3909-042 R184 |CR 1/16W 563JV resistor 022-3909-046
R125 |CR 1/16W 334V resistor 022-3909-032 R185 |CR 1/16W 473JV resistor 022-3909-042
R126 |CR 1/16W 104V resistor 022-3909-007 R186 |CR 1/16W 103JV resistor 022-3909-006
R127 |CR 1/16W 334JV resistor 022-3909-032 R187 |CR 1/16W 103JV resistor 022-3909-006
R128 |CR 1/16W 104V resistor 022-3909-007 R188 |CR 1/16W 000JV resistor 022-3909-001
R129 |CR 1/16W 104V resistor 022-3909-007 R192 |CR 1/16W 000JV resistor 022-3909-001
R141 |CR 1/16W 103JV resistor 022-3909-006 R193 |CR 1/16W 683JV resistor 022-3909-051
R142 |CR 1/16W 103V resistor 022-3909-006 R196 |CR 1/16W 103V resistor 022-3909-006
R143 |CR 1/16W 103V resistor 022-3909-006 R197 |CR 1/16W 103V resistor 022-3909-006
R144 |CR 1/16W 333JV resistor 022-3909-031 R202 |CR 1/16W 000JV resistor 022-3909-001
R145 |CR 1/16W 123V resistor 022-3909-010 R203 |CR 1/16W 205V resistor 022-3909-054
R146 |CR 1/16W 123V resistor 022-3909-010 R204 |CR 1/16W 103V resistor 022-3909-006
R147 |CR 1/16W 223JV resistor 022-3909-022 R205 |CR 1/16W 104V resistor 022-3909-007
R148 |CR 1/16W 103V resistor 022-3909-006 R207 |CR 1/16W 4731V resistor 022-3909-042
R149 |CR 1/16W 103V resistor 022-3909-006 R208 |CR 1/16W 103V resistor 022-3909-006
R150 |CR 1/16W 223JV resistor 022-3909-022 R212 |CR 1/16W 393JV resistor 022-3909-037
R151 |CR 1/16W 153V resistor 022-3909-014 R213 |CR 1/16W 223V resistor 022-3909-022
R152 |CR 1/16W 333V resistor 022-3909-031 R214 |CR V16W 2743V resistor 022-3909-228
R153 |CR 1/16W 333JV resistor 022-3909-031 R215 |CR 1/16W 182JV resistor 022-3909-017,
R154 |CR 1/16W 103V resistor 022-3909-006 R216 |CR 1/16W 1023V resistor 022-3909-005
R155 |CR 1/16W 104V resistor 022-3909-007 R218 |CR V/16W 4743V resistor 022-3909-043
R156 |CR 1/16W 474JV resistor 022-3909-043] R220 |CR 1/16W 104V resistor 022-3909-007
R157 |CR 1/16W 273V resistor 022-3909-026 R221 |CR 1/16W 104V resistor 022-3909-007
R158 |CR 1/16W 273V resistor 022-3909-026 R222 |CR 1/16W 104V resistor 022-3909-007
R160 |CR 1/16W 104JV resistor 022-3909-007 R223 |CR 1/16W 104V resistor 022-3909-007
R161 |CR 1/16W 104V resistor 022-3909-007 R224 |CR 1/16W 222V resistor 022-3909-021
R162 |CR 1/16W 473V resistor 022-3909-042 R225 |CR 1/16W 103V resistor 022-3909-006
R163 |CR 1/16W 473JV resistor 022-3909-042 R226 |CR 1/16W 103JV resistor 022-3909-006
R164 |CR 1/16W 334V resistor 022-3909-032 R227 |CR 1/16W 1023V resistor 022-3909-005
R165 |CR 1/16W 103JV resistor 022-3909-006 R228 |CR 1/16W 1043V resistor 022-3909-007
R167 |CR 1/16W 000JV resistor 022-3909-001 R229 |CR 1/16W 104V resistor 022-3909-007
R168 |CR 1/16W 5623V resistor 022-3909-045 R230 |CR 1/16W 1043V resistor 022-3909-007
R170 |CR 1/16W 563V resistor 022-3909-046 R231 |CR 1/16W 1043V resistor 022-3909-007
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R233 [CR 1/16W 104JV resistor 022-3909-007 U103 [LM2904 rx DC restoration, SO-8 [022-3909-243]
R234 [CR 1/16W 472)V resistor 022-3909-041 U141 |C4053DT analog sw, SOP-16  |022-3909-186
R235 [CR 1/16W 471V resistor 022-3909-040) U142 |LM2904 rx/tx data LPF, SO-8 022-3909-243
R236 [CR 1/16W 105JV resistor 022-3909-008 U143 |LM2904 data L PF, SO-8 022-3909-243
R237 |CR 1/16W 684JV resistor 022-3909-052 Ul44 |LM2904 DC restoration, SO-8  |022-3909-243
R238 [CR 1/16W 334V resistor 022-3909-032 U145 |LM2904 tx data LPF, SO-8 022-3909-243
R240 |CR 1/16W 104JV resistor 022-3909-007 U146 |TA75WO1FU tx LPF, SSOP8 022-3909-178
R241 |CR 1/16W 104JV resistor 022-3909-007 U147 |AD8403ARU100 tx data/audio  |022-3909-118
R242 |CR 1/16W 104V resistor 022-3909-007 digital volume TSSOP (RU24)
R243 |CR 1/16W 000JV resistor 022-3909-001 U148 |LM2904 tx combiner, SO-8 022-3909-243
R244 |CR 1/16W 000JV resistor 022-3909-001 U150 |X25138-S141 EEPROM, SOIC 022-3909-119
R251 |CR 1/16W 471V resistor 022-3909-040! U151 |TA75WO1FU tx high passfilter, |022-3909-178
R252 |CR 1/16W 471V resistor 022-3909-040 op amp, SSOP8
R255 |CR 1/16W 1043V resistor 022-3909-007 U201 |PCD3312CT DTMF/tone 022-3909-184
R256 |CR 1/16W 4710V resistor 022-3909-040 generator, SO8 ,
R257 |CR 1/16W 0000V resistor 022-3000-001] Y292 gscéfgﬁ': single analog switch, - |022-3909-188
R261 |CR I/16W 104V resistor 022:3909:0071 1,503 | TCAWBGFU analog sw, SSOP8  |022-3009-189
R262 |CR I/16W 2200V resistor 022-3909:019 1204 |MC33111D low voltage 022-3909-116
R263 |CR 1/16W 104JV resistor 022-3909-007 compander, SO-16
R265 |CR 1/16W 104V resistor 022-3909-007) {205+ |R1120N501B 5V regulator, 022-3909-180
R266 |CR 1/16W 4731V resistor 022-3909-042 SOT-23-5 11100135
R267 |CR 1/16W 473)V resistor 022-3909-042 U206* |R1120N501B 5V regulator, 022-3909-180,
R280 [CR 1/16W 000JV resistor 022-3909-001 SOT-23-5 11100135
R301 [CR 1/16W 000JV resistor 022-3909-001 U207 |TPS3801L50 reset, SC-70 022-3909-182
R302 [CR 1/16W 000JV resistor 022-3909-001 U208 |HD64F2357TE20 CPU, TFP120 |022-3909-190
R303 [CR 1/16W 000JV resistor 022-3909-001 U210 |BU4S11F NAND gate, SSOP5  |022-3909-187
R304 [CR 1/16W 000JV resistor 022-3909-001
R305 [CR 1/16W 000JV resistor 022-3909-001 Y201* |FCX-01, 3579545 MHz crystal  |022-3909-129
R306 |CR 1/16W 000JV resistor 022-3909-001 12700044

Y202* |FCX-01, 9.8304 MHz crystal 022-3909-131
U101 |TA75WOLFU bandpassfilter op  |022-3909-178 12700059

amp, SSOP8

U102 |LM2904 rx data LPF, SO-8 022-3909-243 * Service Parts
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PARTS LIST

MECHANICAL PARTS

Itawlgglglllzzrom Ef:a?éi Assembly Description Part No.
1 A004* |Complete assy’s|20101361 Plastic front cover assembly 022-3909-025
(includesitems 1-14)
2 MK7* Front Panel  |216000074 (3K-3146) window, LCD 022-3909-142
3 MK8* Front Panel 23300432 (4K-2855) nut, volume 022-3909-160
4 MK10* Front Panel  |22300055 (#1500) knob, spring (included w/item 5) 022-3909-149
5 MK 4* Front Panel  |21400096 knob and spring (item 4) 022-3909-135
6 SO0x* Flex Circuit  {29801715 dome switch (4K-2928) 022-3909-137
7 MK6* Front Panel  |21400033 (3K-3144) button, PTT 022-3909-139
8 VR901* Flex Circuit  |07007A 203001 20k ohm vol control/on-off switch 022-3909-162
9 AQ05* |Complete assy’s [51300134 flex cable assy (complete w/microswitches) 022-3909-053
10 MK11* Front Panel  |22500112 (3K-2692) gasket, UDC 022-3909-150
1 SPK1* Front Panel  |13200062 40-16BB-07 speaker 022-3909-203
12 MK12* Front Panel  |22600031 (4K -2849) felt, speaker 022-3909-154
13 MK5* Front Panel  {21400014 (3K-3209) button, emergency 022-3909-140
14 MK9* Front Panel  |21800061 (4K-2887) insert 022-3909-147
15 MK2* Misc 23300188 (4K -2489) screw, lock-A 022-3909-148
16 MK1* Misc 20100784 (2K-2539) cover, UDC 022-3909-132
17 MK13* Front Panel  |22900163 (3K-3142) rubber keypad 022-3909-157
18 MK3* Front Panel  {21200047 (4K-2988) bushing, mic 022-3909-136
19 us5* Key/Dsply Bd |13200025 CM S27P44 internal microphone 022-3909-204
20 MK3* Key/Dsply Bd 21900145 (3K2687) LCD bracket 022-3909-143
21 EH1* Key/Dsply Bd |12000020 LCD 171074138001 022-3909-201
22 MK1* Key/Dsply Bd |12200490 31.5 x 1.5 x 2.5 zebra 022-3909-120
23 MK2* Key/Dsply Bd |21600024 (3K -2684) reflector 022-3909-141
24 A001* |Complete assy’s |51300081 Keypad/Display PC Board (compl ete) 022-3909-002
25 MK 14* Front Panel  |23300494 (BH2,4L) fastener, t/p screw 022-3909-225
26 MK1*1 Chassis 22900183 (4K-2993) cushion, RF 022-3909-061
27 MK 4* Chassis 22000013 (3K-3014) can, control shield 022-3909-145
28 MK3* Chassis 22000060 (3K-3347) can, RF shield 022-3909-144
29 MK1* RF board 22000025 (3K-3210) can, VCO 022-3909-146
30 MK9* Chassis 23300220 (BHM2, 4L) fastener, m/c screw 022-3909-224
31 A003* |Complete assy’s [51300013 RF PC board assembly (complete) 022-3909-023
32 A002* |Complete assy’s [51300035 Logic PC board assembly (complete) 022-3909-016
33 MK1* Logic board |21300022 (3K-3217) battery contact 022-3909-138
34 MK5* Chassis 22500095 (3K -3192) gasket, main 022-3909-151
35 MK2* Logic board |22500088 (3K-3208) battery contact gasket 022-3909-152
36 MK6* Chassis 22500092 (4K -2495) gasket, frame 022-3909-153
37 MK2* Chassis 20500171 (1K-0011) frame 022-3909-223
38 MK 14* Chassis SMA jack nut 022-3909-100
39 MK 10* Chassis 23300437 (4K-2947) washer, plate 022-3909-161
40 MK3* Misc 23101070 (4K-2930) label, spec 022-3909-158
41 MK13* Chassis 22000059 antenna connector ground clip 022-3909-095
42 MK11* Chassis 19800077 antenna connector (w/o nut, washer) 022-3909-039
43 MK 4* Misc 23300200 (CHM2.6, 8L) screw, machine 022-3909-159
November 2001
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SECTION 8 SCHEMATIC DIAGRAMS AND COMPONENT LAYOUTS
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