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280 MHz RECEIVERSERVICING SUPPLEMENT (ENGLISH) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6881103Β08
DECODER SERVICING SUPPLEMENT (ENGLISH) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..68811041310



ΝΒΝ8129 LIGHT PACKTRAY
156244ΟΒ01 HOUSING, FRONT
NRN8525 LCD ASSEMBLY
ΝΥΝ5460 BACKCOVER, LATCH, BATTERY DOOR
ΝΥΝ1282 BACKCOVER ASSEMBLY
1505039W01 CARRYING CASE
NRN6649 BELT CLIP
NRN4819 BATTERY, ALKALINE (AAA)
ΝΥΝ5459 VIBRATOR
NRN8329 VIBRATOR ASSEMBLY
ΚΧΝ6300ΑΑ FIRST OSCILLATOR CRYSTAL
ΝΧΝ8007 SECOND OSCILLATOR CRYSTAL (LOW SIDE) 17.445 MHz
ΝΧΝΒΟΟβ SECOND OSCILLATOR CRYSTAL (HIGH SIDE) 18.355 MHz
AARD4050 RECEIVER BOARD (138.000-142.999 MHz)
AARD4051 RECEIVER BOARD (143.000-148.599 MHz)
AARD4052 RECEIVER BOARD (148.600-151.999 MHz)
AARD4053 RECEIVER BOARD (152.000 -158.999 MHz)
AARD4054 RECEIVER BOARD (159 .000-163.999 MHz)
AARD4055 RECEIVER BOARD (164.000-168.999 MHz)
AARD4056 RECEIVER BOARD (169 .000-174.000 MHz)
ΝLΝ3545 DECODER BOARD, POCSAG
NLN3544 DECODER BOARD, GSC
ΝΥΝ1236 DECODER BOARD, POCSAG, HEBREW
6881104831 CHINESEDECODERSUPPLEMENT
6881011882 OPERATING INSTRUCTIONS
6881011884 SILENTADVISOROPERATING INSTRUCTIONS
6881019820 VHFSERVICEMANUAL

68811031302 VHFRECEIVER SUPPLEMENT
68811041310 DECODER SUPPLEMENT
68810111375 THEORY/MAINTENANCE MANUAL (ENGLISH)



ΝΒΝ8129 -LIGHT PACK TRAY
1562440Β01 HOUSING, FRONT

NRN8525 LCD ASSEMBLY
ΝΥΝ5460 BACK COVER , LATCH, BATTERYDOOR

ΝΥΝ1282 BACK COVERASSEMBLY

1505039W01 CARRYING CASE
NRN6649 BELTCLIP

NRN4819 BATTERY, ALKALINE (AAA)

ΝΥΝ5459 VIBRATOR
NRN3829 VIBRATORASSEMBLY

ΚΧΝ6301ΑΑ FIRST OSCILLATOR CRYSTAL

ΝΧΝ8011 Α SECOND OSCILLATORCRYSTAL (LOWSIDE) 45 .445 MHz

ΝΧΝ8012Α SECOND OSCILLATORCRYSTAL (HIGH SIDE) 44.545 MHz

NRE6550 RECEIVER BOARD (406 .000-423.000 MHz)

NRE6551 RECEIVER BOARD (435 .000-449.000 MHz)

NRE6552 RECEIVER BOARD (450 .600-λ64.999 MHz)
NRE6553 RECEIVER BOARD (465 .000-479.999 MHz)

NRE6555 RECEIVER BOARD (495 .000-512.000 MHz)

ΝLΝ3545 DECODER BOARD, POCSAG
6881011 Β82 OPERATING INSTRUCTIONS
6881011B84 SILENT ADVISOROPERATING INSTRUCTIONS

6881011860 UHFSERVICE MANUAL
6881019Β25 UHFSERVICE MANUAL
68811031303 UHFRECEIVER SUPPLEMENT
68811041315 DECODER SUPPLEMENT Ι
6881011 Β75 THEORY/MAINTENANCE MANUAL (ENGLIS H)



ΝΒΝ8129 LIGHTPACKTRAY
156244ΟΒ01 HOUSING, FRONT
NRN8525 LCD ASSEMBLY
ΝΥΝ54β0 BACKCOVER, LATCH, BATTERYDOOR
ΝΥΝ1282 BACKCOVERASSEMBLY
1505039W01 CARRYINGCASE

NRN6649 BELTCLIP

NRN4819 BATTERY, ALKALINE (AAA)

ΝΥΝ5459 VIBRATOR
NRN8329 VIBRATORASSEMBLY

ΚΧΝ6370ΑΑ FIRST OSCILLATORCRYSTAL
NRF41 β3 RECEIVERBOARD(929 .ΟΟΡ-932.999 MHz)
NLN3607 DECODER BOARD, POCSAG
NLN3609 DECODER BOARD, GSC

6881011 Β82 OPERATING INSTRUCTIONS
6881011 Β84 SILENTADVISOROPERATING INSTRUCTIONS

68810191330 900 MHzSERVICEMANUAL
68811031367 900 MHzAGCRECEIVER SUPPLEMENT

68811041314 DECODER SUPPLEMENT
6881011 Β75 THEORY/MAINTENANCE MANUAL (ENGLISH)



ΝΒΝ8129 LIGHT PACKTRAY
156244ΟΒ01 HOUSING, FRONT
NRN8525 LCD ASSEMBLY

156244OC25 BACK COVER, LATCH, BATTERY DOOR

1505039W01 CARRYING CASE

NRN6649 BELT CLIP

NRN4i819 BATTERY, ALKALINE (AAA)

NRN8329 VIBRATOR

ΚΚΝ6300ΑΑ FIRST OSCILLATOR CRYSTAL
ΝΧΝ8007Α SECOND OSCILLATOR CRYSTAL (LOW SIDE) 17.445 MHz

ΝΧΝ800ΒΑ SECOND OSCILLATOR CRYSTAL (HIGH SIDE) 18.355 MHz

AARD4050 RECEIVER BOARD (138.000-142.999 MHz)

AARD4051 RECEIVER BOARD (143.000-148.599 MHz)

AARD4052 RECEIVER BOARD (148.600-151 .999 MHz)

AARD4053 RECEIVER BOARD (152.000-158.999 MHz)

AARD4054 RECEIVER BOARD (159 .000-163.999 MHz)

AARD4055 RECEIVER BOARD (164 .000-168.999 MHz)

AARD4056 RECEIVER BOARD (169 .000-174.000 MHz)

NLN3716 DECODER BOARD,TRADITIONALCHINESE
AALN4344 DECODER BOARD, VIETNAMESE

NLN3570 DECODER BOARD, GSC, SIMPLIFIED CHINESE

6881104Β31 C HINESEDECODER SUPPLEMENT
688101I B76 OPERATING INSTRUCTIONS, TRADITIONALCHINESE
6881011 B77 OPERATING INSTRUCTIONS, SIMPLIFIED CHINESE

6802902,105 OPERATING INSTRUCTIONS, VIETNAMESE

68810191320 VHF SERVICE MANUAL

6881103802 VHFRECEIVER

6881104815
R9α1π11Β75

DECODER SUPPLEMENT Ι
THEORY/MAINTENANCE MANUAL (ENGLISH)



NBNO129 LIGHT PACK TRAY
1562440801 HOUSING, FRONT
NRNS525 LCD ASSEMBLY
1562440025 BACKCOVER, LATCH, BATTERY DOOR

1505039W01 CARRYING CASE
NRN6649 BELTCLIP
NRN4819 BATTERY, ALKALINE (AAA)
NRN8329 VIBRATOR
ΚΧΝ6300ΆΑ FIRST OSCILLATOR CRYSTAL
ΝΧΝ8007Α SECOND OSCILLATOR CRYSTAL (LOW SIDE) 17.445 MHz

ΝΧΝ8008Α SECOND OSCILLATOR CRYSTAL (HIGH SIDE) 18.355 MHz

AARD4050 RECEIVER BOARD (138.000-142.999 MHz)
AARD4051 RECEIVER BOARD (143.000-148.599 MHz)

AARD4052 RECEIVER BOARD (148.600-151 .999 MHz)

AARD4053 RECEIVER BOARD (152.0DO-158.999 MHz)

AARD4054 RECEIVER BOARD (159.000-163 .999 MHz)

AARD4055 RECEIVER BOARD (164.01)0-168.999 MHz)

AARD4056 RECEIVER BOARD (169.000-174.000 MHz)

ΝΥΝ5343 DECODER BOARD, PA.I .R.
ΝΥΝ3783 DECODER BOARD,THAI
6881011 B51 OPERATING INSTRUCTIONS,THAI
68811041310 DECODER SUPPLEMENT, THAI
6881019820 VHFSERVICE MANUAL
6881103802 VHF RECEIVER SUPPLEMENT
6881104Β15 DECODER SUPPLEMENT
6881011875 THEORY/MAINTENANCE MANUAL (ENGLISH)



ΝΒΝ8129 LIGHT PACKTRAY
1562440801 HOUSING, FRONT
NRN8525 LCD ASSEMBLY
156244OC25 BACK COVER, LATCH, BATTERYDOOR
1505039W01 CARRYING CASE
NRN6649 BELTCLIP
NRN4819 BATTERY, ALKALINE (AAA)
NRN8329 VIBRATOR
ΚΧΝ6301ΑΑ FIRST OSCILLATOR CRYSTAL
ΝΧΝ8011Α SECOND OSCILLATOR CRYSTAL (LOW SIDE) 45.445 MHz

ΝΧΝ8008Α SECOND OSCILLATOR CRYSTAL (HIGH SIDE) 44.545 MHz

NRE6550 RECEIVER BOARD (406 .000-142.999 MHz)

NRE6551 RECEIVER BOARD (143 .0OD-148.599 MHz)

NLN3716 DECODER BOARD, TRADITIONALC HINESE

NLN3570 DECODER BOARD, GSC, SIMPLIFIED CHINESE

6881104831 CHINESEDECODER SUPPLEMENT
6881104810 DECODERSUPPLEMENT
6881011B76 OPERATING INSTRUCTIONS, TRADITIONAL CHINESE
6881011B77 OPERATING INSTRUCTIONS, SIMPLIFIED CHINESE

6881019Β25 Ι UHFSERVICEMANUAL

68811031303 UHRRECEIVER SUPPLEMENT



NBN8129 LIGHT PACK TRAY

156244ΟΒ01 HOUSING, FRONT

NRN8525 LCD ASSEMBLY
1562440025 BACKCOVER, LATCH, BATTERY DOOR
1505039W01 CARRYINGCASE
NRN6649 BELT CLIP
NRN4819 BATTERY, ALKALINE (AAA)
NRN8329 VIBRATOR

ΚΧΝ6301ΑΑ FIRST OSCILLATOR CRYSTAL
ΝΧΝ8011Α SECOND OSCILLATOR CRYSTAL (LOW SIDE) 45.445 MHz
ΝΧΝ8012Α SECOND OSCILLATOR CRYSTAL (HIGH SIDE) 44.545 MHz

NRE6550 RECEIVER BOARD(406.000-423.000 MHz)
NRE6551 RECEIVER BOARD (435 .000-449.999 MHz)
NRE6552 RECEIVER BOARD(450.600-464.999 MHz)

NRE6553 RECEIVER BOARD (465 .000-479.999 MHz)

NRE6555 RECEIVER BOARD (495 .000-512.000 MHz)
NLN3781 DECODER BOARD, PA.I.R.

ΝΥΝ5343 DECODER BOARD, THAI
6881011B51 OPERATING INSTRUCTIONS,THAI
6881011B59 THEORY/MAINTENANCE MANUAL,THAI
6881019825 UHFSERVICE MANUAL
68811031303 UHFSERVICE MANUAL
68811041315 DECODER SUPPLEMENT
6881011B75 THEORY/MAINTENANCE MANUAL (ENGLISH)



ΝΒΝ8129 LIGHTPACKTRAY
156244ΟΒ01 HOUSING, FRONT
NRN8525 LCD ASSEMBLY
156244OC25 BACKCOVER, LATCH, ΒΑΤΤΕRΥDOOR

1505039W01 CARRYING CASE
ΝRΝ6649 BELT CLIP
NRN4819 BATTERY, ALKALINE (AAA)
NRN8329 VIBRATOR
ΚΧΝ6370 FIRST OSCILLATOR CRYSTAL
NRF4163 RECEIVER BOARD (929 .000-932.000 MHz)

NLN3717 DECODER BOARD, TRADITIONALCHINESE
NLN3608 DECODER BOARD, SIMPLIFIED CHINESE

6881011 Β76 OPERATING INSTRUCTIONS, TRADITIONAL CHINESE

688101ΙΒ77 OPERATING INSTRUCTIONS, SIMPLIFIED CHINESE

68810191330 900 MHzSERVICE MANUAL

6881103867 900 MHzAGC RECEIVER SUPPLEMENT
68811041314 DECODERSUPPLEMENT
68810111375 THEORY/MAINTENANCE MANUAL (ENGLISH)



ΝΒΝ8129 LIGHT PACKTRAY
156244ΟΒ01 HOUSING,FRONT
NRN8525 LCDASSEMBLY
1562440025 BACK COVER, LATCH, BATTERY DOOR
1505039W01 CARRYING CASE

NRN6649 BELT CLIP
NRN4819 BATTERY, ALKALINE (AAA)
NRN8329 VIBRATOR

ΚΚΝβ364ΑΑ FIRST OSCILLATORCRYSTAL
NXD3035 FIRST OSCILLATOR CRYSTAL
ΝΧΝΒΟΟΒΑ SECOND OSCILLATOR CRYSTAL 45.545 MHz

AARD4063 RECEIVER BOARD (278 .000-284.000 MHz)
AARD4064 RECEIVER BOARD (278.284.000 MHz)
NLN3716 DECODER BOARD, POCSAG, TRADITIONAL CHINESE

ΝΥΝ3570 DECODER BOARD, GSC, SIMPLIFIED CHINESE
AALN4344 DECODER BOARD, VIETNAMESE
6881104Β31 CHINESE DECODER SUPPLEMENT
68810111376 OPERATING INSTRUCTIONS,TRADITIONALCHINESE
68810111377 OPERATING INSTRUCTIONS, SIMPLIFIED CHINESE
6802902,105 OPERATING INSTRUCTIONS, VIETNAMESE
68810181310 280 MHz SERVICE MANUAL
6881103808 280MHzRECEIVER SUPPLEMENT
68811041310 DECODER SUPPLEMENT
68811041315 DECODER SUPPLEMENT
8881012836 280MHz RECEIVER SUPPLEMENT TO THEORY/MAINTENANCE MANUAL
68810111375 THEORY/MAINTENANCE MANUAL (ENGLISH)



1 . INTRODUCTION
The Motorola ADVISOR message receiver is α minia-

ture, microcomputer-controlled FM receiver, with α large
graphic, liquid crystal display (LCD) . The receiver is pow-
ered by α sing le AAA battery and operates in the h igh-band
VHF frequency range (138-174 MHz), the UHF frequency
range (406-512 MHz), and the 900 MHz frequency range
(929-932 MHz) .

The ADVISOR's large LCD is des igned to display either
80 alphanumeric characters in 5 χ 7 dot-matrix patterns or 14
ideographical characters in 16 χ 16 dot-matrix patterns. The
LCD uses "supertwist" technology for maximum contrast
and readabi lity.

The receiver uses the most advanced, self-contained,
sealed, and custom-integrated circuits to perform the com-
plex functions for paging. The receiver is housed in α high
impact case which offers excellent protection against dust
intrusion, vibration , and shock.

Lightweight and small in size, the unit can be comfort-
ably carried in α pocket or purse, or it can be clipped on α be lt
or the waistband of α garment with either the clip or the car-
rying case .

The following features are standard in the ADVISOR
message receiver :

"

	

attractive, miniature styling
"

	

functionally-grouped directional contro l buttons
" reprogrammable codeplug (EEPROM)
"

	

special ESCALERT alerting tone
" high-contrast, graphic dot matrix liquid crystal

dis play
"

	

high-vis ibility e lectroluminescent backlighting
" microcomputer contro l with advanced software

algorithms
"

	

visual al ert indicator
"

	

real-time clock with time, date, and alarm
"

	

nonvolatile message memory and time and date
"

	

single AAA battery
"

	

user-selectable alert screen
"

	

intelligent function menu selections
The ADVISORmessage receiver i s capable of accepting

tone-only, numeri c, and alphanumeric messages. Message
types for all addresses are stored in α programmable
EEPROM.

Up to four identification codes (16 addresses) for each
message receiver can be se lected in the EEPROM codeplug.
The codeplug is reprogrammed using the ADVISOR pager
programming software (PPS) package and an ΙΒΜ-cοmραt-
ible personal computer.

The unit responds to modulation consisting of α sequence
of binary digital "words," using the Post Office Code Stan-
dardizationAdvisory Group (POCSAG) code . When the pre-
amble, start code, and address words are transm itted in α
sequence that matches the information stored in the code-
plug, the receiver responds with either an audible alert tone,
α silent alert ("Mem-Ο-Lert"), or α vibrating alert depending
on the mode of operation . The receiver also responds with α
visual alert, light-em itting diode (LED), as well as visual
information on the display.

2. CONTROLS AND INDICATORS
(See Figure 1)
The following paragraphs describe the control s and indi-

cators of the ADVISORmessage receiver. Formore informa-
tion about the functions performed by the controls and
indicators, refer to the Standard Features section ofthis man-
ual . More information aboutthe detailed operational descrip-
tion i s given in the Operating Instructions (688 10111382) .

α. Liquid Crystal Display (LCD)
The four line LCD offers α high-contrast dot-matrix dis-

play for easy readability of characters. The LCD al so fea-
tures α timed e lectτoluminescent (EL) backlight di splay for
reading in low light conditions. Up to 80 characters (or 14
ideographical characters) can be displayed at one time .

In the alphanumeric mode, the display features a four line
by 20-characterdot-matrix display format, allowing up to 80
characters per screen .

In the ideograph ical mode, the display features αtwo line
by 7-character dot-matrix di splay for α total of 14 ideograph-
ical characters per screen .

b. On/Reset Button
The On/Reset button , located on the side of the receiver,

is used to turn the receiver on, reset the receiver and the
alerts, and to prompt for the receiver off command.
While the receiver i s off, α single push of the On/Reset

button turns the receiver on . When the receiver is turned on,
it di s plays the power-up screen and generates the power-up
alert . Once the receiver is on, the On/Reset button can be
used to reset the receiver alerts or di splay the message status



screen. After eight seconds of no receiver activity, thedisplay
changes to the blank (standby) screen.
When themessage status screen displays, pressing the

On/Reset button causes the "PUSH FOR OFF" prompt to
display.

ε . Read Button
The Readbutton, located on the front of the receiver, is

used to read messages. When pressed, the automatic scroll-
ing mode of the receiver is activated. In this mode, each
screen is shown for four seconds . Pressing the Read button
one additional time while reading α message activates the
freeze/advance mode . In this mode, each screen is shown for
up to two minutes, or until the Readbutton is pressed again.
After the en tire message is read, the receiver reverts to the
standby mode.

d. Function Button
The Function button, located on thefront of the receiver,

is used to activate the spec ial features. When pressed, the
function menu appears on the bottom lineof the display.The
function screen is intelligent, so the only function selections
displayed are those appropriate for the present state of the
receiver. When the Function button is pressed and held for
one second, the EL backlight turns on . When the "PUSH
FOR OFF" screen is displayed,press theFunction button to
turn the receiver off.

e. Directional Control Buttons
The four clustered directional control buttons, located on

the front of the receiver, are used to scroll the cursor up,

down, left, andright. They have several functions which are
explained more thoroughly in the applicable Users Guide
publication .

f. Visual Alert Lamp
The visual alert lamp, located on the side of the receiver,

flashes in synchronization with thereceiver alerts .

3. PAGING OPERATION
The ADVISOR message receiver can be configured to

accept tone-only, numericdisplay, and alphanumericdisplay
pages . Page types for individual functions are programmed
into the EEPROM.
When α message is received, the receiver emi ts α

12-second alert and displays the incoming message sym-
bo1(e. The new message is indicated by α flashing full
arrow (σ ) . After the message is stored , the display changes
to the blank screen and the "on" symbol (0) in the upper
left-hand corner of the display flashes . Reading any part of
the message removes the unread message indication. (The
"on" symbo l no longer flashes .)

4. STANDARD FEATURES

α. Address Capability
TheADVISORmessage receiver is capable of receiving

messages from up to 16 unique addresses.Each one of the 16
addresses can be programmed to respond to any one of the
various page types (tone-only, numeric, or alphanumeric) .

b. Message Indication Types
Messages sen t to theADVISOR message receiver can be

selected as individual, group, or maildrop . Individual and
group messages, also re ferred to as personal messages, are
shown on the first line of themessage status screen . Group
messages are indicated by α spec ial group prompt at the end
of themessage. Individual messages can be indicated with
the address number if the Show Source option is selected.
Μαί1drορ messages are displayed on the second line of the
message status screen .

c. Message Storage
TheADVISORmessage receiver can store up to 20 per-

sonal messages (individual or group) that are shown on the
first line of the message status screen . Newer (or unread)
messages are located on the right side of the first line; older
messages are located on the left s ide of the first fine. The



receiver can store up to 16 mαί 1dτορ messages that are
located on the second lineof themessage status screen.Also,
up to ten messages each can be stored inthehistory dump fi le
and in the personal message file. (See the options section of
this manual .) Α single alphanumericmessage can be up to
2,000 characters in length, depending on system capability.
Α single ideographic message can be 1,000 characters in
length , dependingon system capability.

d. Message Memory Management
The ADVISOR message receiver allows you to manage

messages as necessary. You can lock important individual or
group messages, deletemessages, or place messages in the
personal message file.

e. Message Status
The message status screen keepsyou informedabout the

status of each message. Whenever the display is active and
no operations are taking place, the message status screen is
shown. Occupied page slots are indicated by arrows (4). Α
blinking arrow indicates an unread message; lock symbols
(8) indicate locked messages ; and an inverse arrow (ύ) or
inverse lock symbol (fl) indicates the activememory loca-
tion .

f.

	

Real-time Clock
The ADVISOR message receiver contains α real-time

clock to display the time and date, to time- and date-stamp
allmessages, andto give an alarm indication at αpreset time.
The time can be changed by selecting the time icon ((!)) in
thefunction menu . Th is displays the set timeand date screen.
The directional control buttons are used to change the time
and date and tomove through the time adju st fields . The time
display can be either 24-hour or AMYPM. If 24-hour is
selected, all time stamps and alarm times are displayed in
24-how time. If AM/PM is selected, all time stamps and
alarm times are displayed inAM/PMtime . Once the desired
time is displayed, press theFunction button to save the new
t ime and date . If the On/Reset button is pressed before the
Funct ion button is pressed, the time change is n ot saved.

g. Alarm Clock
TheADVISOR message receiver contains an alarm that

can be set to alert at α desired time. Thealarm is setby se lect-
ing the bell symbol (α ) in the Function menu to display the
set alarm screen . The directional control buttons are used to
move the cursor through the time fields and to change them
as desired.When the cursor is positioned on the bell icon , the
up or down button is used to select either "alarm on" (~ )
or "alarm off' (Ζ). After the desired setting is displayed,
press theFunction button to save the alarm setting.

h. Memory Full Indication
If all 20 personal message locations become occupied, or

if all of the available memory has been used, α memory full
warning is displayed to notify you theoldestmessage will be
overwritten (or placed into the history dump fi le) when anew
message is received.

1 .

	

Low Battery Indication
When the battery condition is low, an alerttone is emitted

(if thelow battery alert option is selected) and α low battery
warning is displayed.

j . Memory Retention
While the receiver is turned off, allmessages and receiver

settings (timeand date, alarm , audible or silent alert) remain
in memory.

NOTE
To ensure propermemory retention, turn the receiver off
before removingthe battery. Immediately replace the old
battery with α fresh battery.

k. Automatic Alert Reset
The four-second power up alert, the 12-second incoming

message alert, and all status alerts automatically stop unless
manuallyreset. Alerts can be reset by press ing any button on
theADVISOR message receiver.

Ι .

	

Battery Saver
There are three battery-saving techniques used by the

ADVISOR message receiver. The first is to switch the power
to the receiver on and off at αpredetermined rate. Themicro-
computer activates thereceiver circuitry for α short period of
time and, if αproper preamble sequence is not detected, the
receiver circuitry is turned off for α set duration . After this
time has elapsed, the microcomputer turns on the receiver
and begins the cycle again. If thecorrect preamble sequence
is detected, the microcomputer leaves thereceiver turned on
and checks for the paging address.

The secondbattery-savingtechnique is to turn offpart of
thedisplay after eight seconds of no user activity. Duringthis
time, the only symbols shown on the display are the ON
symbol (Ο) and theSPEAKER symbol (4) (if thereceiver is
in theaudio mode).

The third battery-saving technique is to s low down the
microcomputer clock rate while there is no receiver activity.
The microcomputer periodically speeds up the clock rate
when needed to perform user operations or s ignal processing
operations.

m. Configurable Alerts
(Not available on all models)
Page alerts can be configured by selecting the alerts sym-

bol (J]) in theFunction menu . Alerts can be se lected forper-
sonal messages (individual or group) or for maildrop
messages.



Audible Alert or Μαιί1droρ Alerts Selections :_
EscalertAlert: Increasing louder alert level
Loud Long Alert : 12-second alert at loudest level

4- Loud ShortAlert: 2-second alert at loudest level
Soft Long Alert : 12-second alert at softest level
Soft Short Alert: 2-second alert at softest level
Chirp Alert: Chirp alert at loudest level
Νο Alert : Νο alert on incoming message

η

Silent Alerts Screen

Silent Alert Selections :
Chirp Alert: Chirp and vibrates
Νο Chirp Alert : Νο chirp, only vibrates
Νο Alert : Νο alert, no vibrator

η . International Character Mapping
The ADVISOR message receiver supports various lan-

guages throughout the world . To supportthese languages, the
ASCII characters can be remapped to language-specific
characters . Refer to Appendix Α of this publication for the
international characters and prompts supported by GSC and
1OCSAG receivers.

5. STANDARD IDEOGRAPHICAL
FEATURES
(Available in some models, contact α Motorola Sales

Representative for further information .)

α. Invalid Ideographical Character Symbol
When α two-byte ideographic character which can not be

displayed by the receiver is received, the invalid ideographi-
cal symbol (/) i s displayed . This special symbol indicates
the character cannot be displayed because it is out of range
of the character ROM.

b. Alphanumeric/ldeog raphical Mixed Message
Mode
Within an ideographical message, shift in and shift out

characters can be sent to give alphanumeric characters .
These alphanumeric characters are represented in 8x16 pixel
fonts to effectively use the screen display area . When α shift
in character is sent ($OF hex), the characters that follow are
shown in alphanumeric characters. When α shift out charac-
ter is sent ($ΟΕ hex), the characters that follow are shown as
ideographical characters . Thus, α message can switch
between 16χ 16 ideographical characters and 8χ16 alphanu-
meric characters .

6 . OPTIONAL MEMORY FEATURES

α . Maildrop
Any of four address codes can be selected as maildrop .

Μaildroρmessages differ from private messages as follows :
"

	

Μαί1drορ messages always go into α designated slot
corresponding to the "address" number, i .e ., address
2 messages goes into the second slot of line 2 of the
display (slot #22) .

"

	

ΜαίΙdrορmessages cannot be locked.

"

	

Νο duplication of maildrop messages is allowed.
"

	

Maildrop messages cannot be transferred to the His-
tory Dump File .

b. Save Maildrops
Ifthis option i s selected, all maildrop messages are saved

in nonvolatile memory upon power-up .

ε. Multiple Pages in One Page
Α single message can be sent to the ADVISOR message

receiver with embedded escape characters ($1Β ) . When the
receiver receives an escape character, it splits the message
into the next message slot. This can be used with personal or
maildrop messages .

d . Memory Clean Up
When the receiver is turned on, lockedmessages, unread

messages, and the personal message file are stored in nonvol-
atilememory. Unlocked messages, read messages, maildrορ
messages, and the history dump file are erased from memory.
When the receiver i s powered up again, the remaining mes-
sages are moved to the first memory slots. Without this
option selected, all memory is saved upon power-up .

e . Delete Retain Memory
With this option selected, all messages are deleted when

the receiver i s turned off. This option overrides the Memory
Cleanup option .

f. Duplication Message Detection
When this option i s selected, the receiver compares all

incoming personal messages to messages already stored in
memory. If duplication is detected, DUPL ICATE displays at
the beginning of the message to indicate the message has
been received more than once . Α message is considered
duplicated if it meets the following criteria : it is received on
the same address, it is the exact same length, and either all
characters match or they match in errors .

If duplication is detected, the message with the least
number of errors is stored in the same memory location, the
latest time stamp is used, and the other message is discarded .

Comparison for duplication is not performed on mail-
drop messages.

g . Sequential Lockout
This option allows duplicated messages sent within the

specified time-out period to be treated as ifonly one message
was received . The receiver can be programmed to alert at
either the end of the sequential lockout period, orto alert dur-
ing the sequential lockout period . With the latter option, if
the message is corrected, it alerts again . Thus, the receiver
alerts with α message that i s good, better, then best. If the
print option i s selected, the message is printed at the end of
the sequential lockout period . Newmessages receivedduring
the sequential lockout period extend the lockout period for
both (or all) locked out messages .

Sequential Lockout requires the Duplicate Message
Detection option .

h. Personal Message File (PMF)
This option allows you to store personal messages in the

personal message file (ΡΜF) . (Message storage i s done by
selecting the ΡΜF symbol [:E] in the Function menu.) As
each message i s selected, it is deleted from its message loca-



tion and added to the beginning of the ΡΜF Th is file is
located in the20th message slot on line2 of the display.

TheΡΜF cannot be deleted viathemessage status screen
or the Function menu . However, when the delete symbol is
se lected from theFunction menu while reading theΡΜF, the
message currently displayed may be deleted. The display
then reverts to themessage status screen.

Α total of 10messages or 1,000 bytes can be storedin the
ΡΜF.

i.

	

History File
When this option is in stalled, and rece iver memory is

full, the next incoming message causes the oldest, read,
unlocked message to be transferred to the top of the history
file. Α total of 10 messages or 1,000 bytes can be stored in
the history fi le. Thehistory fi le is located in the19th memory
location on line 2of thedisplay.

7. OPTIONAL ALERT FEATURES
Most alert options can be configured by accessing the

ConfigurableAlerts menu from theFunction menu . See Sec-
tion 4.m. for α description of each of thealert choices.

α. Vibrator
This option is used to select the vibrator operation.

b. Disable Alerts
The LED, audio, and vibrator alerts are mutedwith this

option. It overrides all other alert options and does not allow
alerts to be changed via the set-alerts function.

ε . Bell Character Chirp
When α message containing α bell character in the first

block of themessage is received, the receiver chirps . Up to
eight bell characters can be sent. In POCSAG receiv ers, the
chirp character is the "ΒΕL" character ($07). In GSCreceiv-
ers, α "SHIFT 6" is the "BEL" character.

d. Numeric Beep on Bad Data
If thisoption is se lected, the receiver alerts normally even

if errors are detected in α numeric message. Without this
option, the receiver does not alert and the message is not
stored.

e. Alphanumeric Beep on Bad Data
If this option is se lected, the receiver alerts normal ly even

if errors are detected in an alphanumeric or ideographical
message . Withou t this option, the receiver does not alert nor
is the message stored .

This option may be used with the sequen t ial lockout
option to alert only when an error-free message is rece ived.
Ifan error-free message is not received from anyof the trans-
mitters, the receive r does not alert at all .

f. Alert After Sequential Lockout Period
Wh ile this option is selected, the receiver alerts only at

theendof the sequen tial lockout period.Without this option
selected, the receiver alerts when the message is first
received .

g. Audible Low Battery Alert
When this option is enab led and α low battery condition

exists, the receiver emits an alert at the lowest volume level
and displays the low battery screen. Without this option
enab led, the audible alert does not occur.

h. Manual Reset
With this option selected, the alerts mu st be manually

turned off by pressing any button on the receiver; no auto-
matic alert shut offoccurs . 1f "Chirp Alert" is selected from
the set-alerts screen , the receiver emits α continuous stream
ofchirps . If"ΝοAlert" is selected from the set-alerts screen,
the receiver remains in the message status screen when α
message is received untilαbutton ispressed.

ί .

	

Reminder Alert
Wh ile this option is selected and there are unread mes-

sages in memory, thereceiver generates α chirp or vibration
every twominutes.

j . Alert Cadence
Α unique alert cadence can be selected for any address.

This alert cadence is used for any audible alert. If theaddress
is number 4, 8, 12 or 16, cadence can be selected. All other
alerts give 8cadence se lections. The alert cadence tables are
codeplug programmable.

8. ΤΙΜΕ FUNCTION OPTIONS
α. Time Stamping

If time stamping is se lected, the time and the date the
message was received is shown at theend of themessage. Α
typical time stamp screen follows:

. . . .end of mymessage .
8:48 AM 3/05/93
This shows the message was received at 8:48 Α.Μ. on

March 5, 1993 .

b. International Date
The date can be set to display in two different formats:

month/day/year or day/month/year, as in European coun-
tries. Therefore, March 30, 1993 can be displayed as 3/30/93
or as 30/3/93 .

c. Auto Alarm Turn On
While the receiver is off, this option causes the receiver

to automat ically power up and generate the receiver alarm
alert when the alarm time is triggered. Without this option
selected, the alarm alert does not sound if the receiver is off.

9. DISPLAY OPTIONS
α. Alternate Prompts
Alternate prompts can be selected for the power-up

screen , no message screen, low battery, memory full, group
indication, duplicate, tone only, receiver disabled, del ete, or
for the "push for off' screen. The group indication is in

alphanumeric format only.

b. Show Source
If this option is selected, source information is displayed

at theendof α message.

c. Out-of-Range Indication
This option is selected to give an out-of-range indication .

Theout-of-range timer is codeplug programmable. The tim-
ers for this option are independent of the sequent ial lockout
timers.



10. RF OPTIONS
α. Data Polarity

High-side or low-side injection can be selected via this
codeplug option .

b. POCSAG Signaling Rate Selection
POCSAG s ign aling rate of 512, 1200, or 2400 baud can

be codeplug selected.

c. POCSAG Dual Frame
Two independent frames can be selected for decoding.

Each frame has two corresponding codes which provide α
total of 16 addresses (sources) for POCSAG receivers.
Selectingthis option reduces the battery life by about 30%ο in
batch (synchronous) mode.

The frames of codesΑandΒ mu st be less than the frame
ofcodesCand D. (The frame is the remainder of the address
dividedby 8.)

d. POCSAG Dual Sync
(Not available on al l mode l s)
An alternate sync code word can be selected for use in α

multiple sync environment. The system must support the
alternate synccode word. This option is not compatiblewith
the Dual-Frameoption.

11 . OVER-ΤΗΕ-AIR AND DOWNLOAD
OPTIONS

α. RF Programming Allowed
This option allows for over-the-air (ΟΤΑ) programming.

receivers without this option mu st be programmed u sing
hardcontacts.
b. RF Silent Programm ing
When this option is se lected, the receiver does not em it

an audible resetwhen programmed ΟΤΑ.

ε. Receiver Disabled
Select this option to disable the receiver viaan ΟΤΑ pro-

toco l .

d. Download Password Enabled
When this option is selected, α password is required to

program α receiver via the download mode (α password is
always required to program via ΟΤΑ).

NOTE
If this option is selected, the receiver password must be
logged and tracked by the customer. Motorola does not
assumeany responsibility for lost or forgotten passwords.

e. "Dead" Receiver
If the download procedure is attempted with the wrong

password eight times, the receiver is rendered "dead" and
disabled. The CMOS support module (U2) will have to be
replaced. One successful download with the proper pass-
word (before the receiver is "dead") resets the download
count.

12. PRINTER OPTIONS
α. Pr inter Enabled
Wi th this option se lected, the incoming message is sent

to the printer after the receiver receives it, and the print one
and print all icons are displayed . Α linefeed is sent to the
printer at the beginning and endof themessage.

b. Printer Baud Rate Selection
The baud for printer output can be selected for 300, 600,

1200, 2400, 4800, or 9600 bps. However, download is
always 9600 bps regardless of this option.

c. Pr inte r Message Formatting
The ADVISOR message receiver can format alphanu-

meric messages for printingwith 0, 20, 40, 60, or 80 charac-
ters per line. Α linefeed is sent to theprinter after the selected
number of characters . If 0 (None) is selected, theADVISOR
message receiver does not format the message andαlinefeed
is sent to theprinter only at the beginning andendof the mes-
sage . Thedate andtime stamp is also printed.



1 . INTRODUCTION
The ADVISOR alphanumeric message receiver consists

of α radio frequency (RF) section and αmicrocomputer-con-
trolled decoder section. Αmessage is received via an RF car-
rierthat is frequency-modulated by α coded binary sequence .
The circuits in the RF section perform the RF to
intermediate-frequency (IF) conversions and frequency
demodulation . The decoder section processes the coded data
using digital techniques, and controls the message memory,
liquid crystal display (LCD), and alert tones depending on
the model and type of message received.

2. GENERAL CIRCUIT DESCRIPTION

α . Power
Operating power for both the receiver and decoder

boards is obtained from the battery. On the receiver board, α
1-volt regulator supplies the RF circuitry with power. The
decoder boardreceives its power from the battery and gener-
ates 3 .1 volts, 5.2 volts, and -3.0 volts. The 3.1 volts i s gen-
erated by the linear support module and supplies the
microcomputer, CMOS support module, 1/0 expander,
RAM, and display module . The -3.0 volts and 5.2 volts are
also generatedbythe voltage multiplier module to supply the
proper biasing to the liquid crystal display.

b . Basic Receiver Circuit Description
As shown in Figure 2, the basic receiver circuits consist

of the five receiver board stages : first, the antenna and ampli-
fier/preselector (Q351/Q451/Q452/Q551/Q552) receives,
amplifies, and filters the RF paging signal . Next the mixer
(Q352/Q453/Q555) converts the RF paging signal to an
intermediate frequency. Then the crystal filter (FL351/
FL452/FL552) attenuates the signal above and below the RF
carrier. The oscillator/multiplier (Q353/Q454/Q455/Q553/
Q554) supplies the appropriate RF signal to convert the RF
paging signal to the correct intermediate frequency. Finally,
the IF/demodulator (U351/U451/U551) amplifies, filters and
mixes the appropriate intermediate frequency to produce a
455 kHz second IF and demodulates the signal to retrievethe
data. It also contains the voltage regulator, current reference,
and low battery detection circuits .



c. Decoder Section
The decoder section cons i sts of seven main functional

blocks :
"

	

Linear support module (U4)
"

	

CMOS support module (U2)
"

	

Microcomputer module (U1)
"

	

1/0 expander module (U6)
"

	

RAMmodule (U3)
"

	

Voltage multiplier module (U7)
"

	

Di splay module
(Ι ) Linear SupportModule

The linear support module (U4) generates α boosted do
voltage for the microcomputer, CMOS support, 1/0
expander, and voltage multiplier. It can initiate the micro-
computer program by generating α reset signal when the
operating voltage for the decoder is below 2.7V Other cir-
cuitry included on the linear support consists of-

"

	

Α circuit that alerts the microcomputer when the pri-
mary cell is removed

"

	

Α transducer driver, vibrator driver, and LED driver.
The audio alert driver level i s controlled by the linear
support input lines

"

	

Aninterface ci rcuit for the voltage multiplier
(2) CMOS Support Module

The CMOS support module (U2) contains α 256-byte
EEPROM, programmed with the opt ions and address codes
to which the receiver responds .

The CMOS support also contains α crystal oscillator cir-
cuit which operates with an external 38.4 kHz quartz crystal .
Th i s oscillator i s used to c lock the microcomputer. Α fre-
quency synthesizer in the CMOS support can be selected to
clock the microcomputer during data decoding periods .

The CMOS support contains α bit synchronizer and an
8-bit accumulator for receiving the RF data. This circuit off-
loads the microcomputer for accumulating and synchroniz-
ing the incoming RF si gnals.

The CMOS support communicates with the microcom-
puter v ia the Serial Peripheral Interface (SPI) . The SPI con-
sists of αClock line (U2 pin 6), a Slave-Data-In line (U2 pin
7), α Slave-Data-Out line (U2 pin 8), and α Slave Select line
(U2 pin 9) . Α typical SPI access is shown in Figure 3 . Other
circuitrywithin the CMOS support includes:

"

	

An alert generator which supplies the 3.2 kHz audi-
ble alert tone during power up and alert periods

"

	

Α keypad encoder to detect switch closures
" Three mοdυ1ο timers used to generate microcom-

puter interrupts for data decoding
(3) Mwrocomputer Module

The microcomputer (U1) controls the overall operation
of the decoder. Each time the receiver is turned on, it reads
the contents of the EEPROM and generates the power up
sequence .

The microcomputer consi sts of: α microprocessor, read-
only memory (ROM), random access memory (RAM), and
input/output lines ( Ι/0) . The program in ROM controls the
receiver circuits-powering them up and down at the proper
times, decodes the binary information received, stores the
received message in external RAM module U3, and control s

Figure 3. Typ ica l SPIAccess

both the supply voltage of the RAM and display module. It
also processes user inputs from the keypad and generates the
di splay screens .
(4) YO Expander Module

The 1/Ο expander (U6) is used to address the message
memory RAM (U3). It also drives the control lines for the
linear support module, cont rol s the backlighting circuit, and
controls the display module. It receives inputs from the
microcomputer and sets the appropriate outputs as
instructed.
(5) Externa l RAMandDisplayModules

The external RAM (U3) is either an 32Κ*8 or an 8Κ*8
static random access memory. It receives the message data
from the microcomputer when the receiver's address is
detected. It i s configured read or write, as the data must be
retrieved by the microcomputer to display the message .

The di splay module receives data for di splay from the
microcomputer. The data i s stored in RAM circuitry on the
display driver ICs . Α 20 kHz osc illatoron the display module
c locks the display driver circuitry and provides timing s i g-
nal s for the variousLCD drive level s .
(6) Voltage Multiplier Module

The voltage multiplier module (U7) provides operating
voltage for the di splay module . It boosts the 11V Β++ volt-
age to approximately 5.2V and inverts the Β++ to -3.OV The
5.2V and -3.OV provide 8.2 Vdc for bias of the liquid crystal
di splay. It i s controlled by the microcomputer and is turned
on only when access to the RAM and/or the di s playmodule
i s required .
(7) Data Bus

The heart of the decoder is the eight-b it data bus . Al l data
transfers to and from the microcomputer are done along the
data bus. The microcomputer controls the 1/Ο expander,
sends data to and retrieves data from the external RAM, and
sends commands to the display module v ia this bus .

(8) ELBacklght
The electroluminescent (EL) display backlight is con-

trolled by the microcomputer. When the Function button is



pressed and held for more than one second, the microcom-
puter turns on the EL backl ight. The backlight remains on
until thedisplay goes into theblank mode or until the Func-
t ion button is pressed andheld formore than one second.

(9) BackupBattery
Thememorybackup battery (ΒΤ2) is usedto preserve the

contents of the message memory and real -time clock infor-
mation during primary cell changes. All memory and time
data is retained in the receiver for 15 minutes after the pri -
mary cell is removed. The receiver cannot power up without
α primary ce ll in the receiver. Turn the rece iver off before
removing the primary cell. The circuitry present in the
receiver prevents loss of memory when the primary battery
is removed before the receiveris turned off. However, turn it
off beforehand.

3. POCSAG PAGING FORMAT, CODE AND
CODE CAPACITY
(Refer to POCSAGPagingFormat, Figure 4)

α. General
The basic signaling pattern used in theADVISOR mes-

sage receiver is α sequence of coded binary data using the
Post Office Code Standardization Advisory Group (POC-
SAG) code. ThePOCSAG code is α synchronouspaging for-
mat that allows pages to be transmitted in α single batch
structure. The POCSAG code provides improved battery-
saving capability and an increased code capacity.

The POCSAG code format cons ists of α preamble and
one or more batches of codewords. Each batch comprises α
32-bit frame synchronization code and eight 64-bit address

frames of two 32-bit addresses or idle codewords each . The
frame synchronization code marks the start of the batch of
codewords.

b. Preamble Structure
Thepreambl e, shown in Figure 4, consists of 576 bits of

an alternating 101010 pattern transmitted at αbit rate of 512,
1200, or 2400 bps. The decoder uses the preamble both to
determine if the data received is αPOCSAG signal and for
synchronization with the stream of data.

c. Batch Structure
Α batch cons ists of α frame synchronization code fol-

lowed by 8 frames of two address codewords per frame (16
address codewords per batch). To maintain theproper batch
structure, each frame is filled with either two address code-
words, two idle codewords, twomessage codewords, or any
appropriate combination of the three codeword types.

d. Frame Synchronization Code Structure
The frame synchronization (FS) code is α unique,

reserved word that is used to identify the beginning of each
batch. The FS code comprises the 32 bi ts :

01111100110100100001010111011000 .

e. Optional Alternate Frame Synchronization
Codewords
An alternate frame synchronization (AFS) code can be

selected to support spec ial systems ο. systems requiring
increased coding capabi lity. The AFS is generated in the
same manner as an address codeword (i.e., BCH codeword
with pari ty bits).



The POCSAG signaling standard has reserved special
codewords for theAFSfrom 2,000,000 to 2,097,151 . Theuse
of the AFS requ ires the paging system to support theAFS.
The AFS changes to frame 0 on the programmer since no
frame information is included in the AFS. The AFS use
address 1 so bits 20 and 21 are 0. (Refer to the Description
section of thismanual .)

f. Address Codeword Structure
The structure of an address codeword is shown in

Figure 4. An address codeword's first bit (b it 1) is always α
zero. Bits 2 through 19 are the address bits . The receiver
looks at thesebits to find its own unique address. Each POC-
SAG codeword is capable of providing address information
for fourdifferentpagingsources (Address 1 throughAddress
4). These addresses are determined by combinations of the
values of bits 20 and 21 (the source identifier bits); these
combinations are shown in Table 1 . Bits 22 through 31 are
theparity check bits, and bit 32 is theeven parity bit.

The codeplug contains three bits that identify the frame
location within each batch where the receiver looks for its
address.

Power is removed from the receiver during all frames
other than the precoded one, thus extendingbattery life.

g. Optional Dual-Frame Operation
Two different frames can be selected on the ADVISOR

message receiver. This allows for more addresses on the
receiver. Selecting this option degrades battery li fe because
the receiver is on for the additional address frame. (See the
Description section in thispublication .)

h. Code Capacity
The combination of thecodeplug's three pre-coded frame

location bits and the address codeword's 18 address bits pro-
vides over two mi llion different assignable codes. In this
combination, the frame location bits are theleast sign ificant
bits, and the address bits are themost significant-

L Message Codeword Structure
The structure of α message codeword is shown in

Figure 4. Αmessage codeword always starts with α 1 in bi t 1
and always follows directly after theaddress . Each message
codeword replaces an address codeword in the batch.

j . Idle Codeword Structure
The idle codeword is α unique, reserved codeword used

to take the place of an address in any frame that would not
otherwise be filled with 64 bits .

Thu s, if α frame contains only an address, an idle code-
word is added to complete the 64-b it frame. The idle code-
word comprises the following 32 bi ts :

01111010100010011100000110010111 .

4. GSC PAGING FORMAT, CODE, AND
CODECAPACITY
(Refer to GSCPagingFormat, Figure 5)

α . General
The Go lay Sequential Code (GSC) is an asynchronous

paging format th at allows pages to be transmitted individu-
allyor in batches andaccommodates tone only and toneand
data paging. It also provides improved battery-saving capa-
bility and increased code capacity.

The single cell address format consists of α preamble, α
start code, and an address code. Receivers within the system
are divided into groups via the preamble. This improves bat
tery life as well as differentiate GSC transmissions from
other coding schemes. The preamblealso facilitates channel
sharing without sacrificingbattery lifeor false call integrity.
The start code marks the end of the preamble and supplies
timing information for batch mode decoding. The address
code uniquely identifies each receiver. The batch mode of
operation allows α string of addresses to be transmitted fol-
lowing the start code . Maximum throughput of receivers is
achieved in the batch mode.

b. Preamble Structure
The preamble, shown in Figure 5, consists of α 14-b i t

comma followed by 18 identical 23-bit words. (Ten pream-
bles divide the popul ation of receivers into groups.) The
comma is α 1,0 bi t reversal pattern (squarewave) transmitted
at 600bi ts per second. The starting commabitmu st have the
same polarity as the first bit of the following word. The
polarity of the preamble identi fies the transmission mode
(individual or batch).

ε. Start Code
The start code, shown in Figure 5, consists of 14-bit

comma followed by two (23,12) code words.Thetwo Go lay



code words (word 1 and word 2) are separated by α 1/2-bit
space. The polarityof the 1/2-bit space is always the opposite
of the first bit of the second word. Each word contains 12
information bits followed by 11 parity bits . In this applica-
tion, the parity bits are those added to the information bits to
assure that one word is not mistaken for another. Transmis-
sion time forthe start code, including the comma, is 202 mil-
liseconds (ms) .

d. Address Structure and Code Capacity
The address format is identical to the start code format

regarding the number of bits, the rules for comma, and the 1/
2-bit space. The address word 2 code set consists of approx-
imately 2,000 words and their complements, whereas the
word 1 code set i s limited to 50 words and their comple-
ments . The unique word 1/word 2 combination, selected
from the two code sets, together provides for 100,000 GSC
codes . The preamble word is selected from α code set of 10 .
Ten preamble codes along with 100,000 GSC codes provide
α total of 1,000,000 assignable codes . The start code i s
always the same and common to every receiver in the system
and is therefore not α factor in determining code capacity.
Code capacity is α direct function of the preamble and the
address .

Each GSC code is capable of providing four different
addresses . The decoder can detect two binary words and it
can also detect the inverse or complements of those words .
Inverse binary words are createdby substituting 1 s forOs and
Os for 1 s within the binary string. The first of the four
addresses is defined by the unique word 1/word 2 combina-
tion derived from GSC code. Three more addresses are cre-
ated by inverting one or both of the binary words as shown in
Table 2. The ADVISOR receiver is capable of responding to
two different preambles, each of which can be assigned two
codes, making it possible for α single receiver to be assigned
up to 16 addresses .

Up to four GSC codes are assigned to each receiver. Each
GSC code is designed by α six-digit decimal number,
IGjG0 A2AjAp, where Ι = Preamble Index, G ΙGρ=Gτουρ
Digits, Α2Α ,Αρ=Address Digits . These same numbers are
used by test encoders and codeplug programmers to specify
the receiver address . The numbers on the codeplug do not
necessarily agree with the receiver cap code, since the cap
code is α function of the system implementation . Ensure the
code number listed on the codeplug is used when trouble-
shooting the receiver.

e. Batch Operation
The batch transmission format begins with an inverted

preamble followed by the start code and up to 16 receiver
addresses or data blocks. The extended batch scheme
extends the batch mode in multiples of 16 addresses without
requiring the retransmission of the preamble . Maximum
throughput of receivers is possible with this mode . The batch
mode of operation is the preferred method of address trans-
mission for tone and data pages, although the single address

mode can be used . During high traffic periods, the extended
batch mode can be used.

5. DETAILED CIRCUIT DESCRIPTION
(Refer to schematic diagram in applicable receiver sup-

plement.)

α . BatteryVoltage,Voltage Multiplier, BatterySaver
Strobe Circuits
When the receiver is searching for preamble or data, the

microcomputer first resets the data limiter counters of the
455 kHz if/demodulator module (U351/U451/U551) on the
receiver board by setting the U351/U451/U551 status select
lines Α2, Α1, AO (U351/U451/U551 pins 28, 29, and 27,
respectively) to logic 1, 1, 0 (see Table 3). This activates the
internal voltage regulator of U351/U451/U551, which sup-
plies power to the receiver's RF amplifier and oscillator sec-
tions . U351/U451/U551 is held in this state for
approximately 8 ms so the receiver circuitry can stabilize.
The U351/U451/U551 status select lines are then set by the
bps POCSAG,Α2 Α 1 AO = 0 1 0 for 1200 bps POCSAG, or
Α2Α 1 AO =100 for 2400 bps POCSAG) and the data limiter
of U351/U451/U551 begins to track incoming data and
sends binary data to the decoder.

The receiver waits for α logic 1 and α logic 0 to occur
first . This allows U351/451/551 to set the data limiter
counter thresholds for determining whether α logic 1 or 0 i s
being received.

In POCSAG receivers, the receiver begins to search for
its baud rate. If the receiver's baud rate is not detected within
32 bit times (62.5 ms for 512 bps POCSAG, 26.7 ms for
1200 bps POCSAG, and 13.3 ms for 2400 bps POCSAG) the
/551 status select lines to Α2 Α 1 AO =1 1 1 (after first chang-
ing to the 1 0 1 state for approximately 200 ms to check the
low battery status) to disable the internal voltage regulator of
U351/U451/U551 and remove the power to the receiver cir-
cuits .

In GSC receivers, the receiver searches for up to 151 ms
for preamble.



This sequence is repeated every 1.000 seconds for 512
bps POCSAG, every 427 ms for 1200 bps POCSAG, and
every 213.5 ms for 2400 bps POCSAG.
When the presence of preamble is detected by the

receiver, the data limiter of U351IU451IU551 i s held in the
TRACK state by the microcomputer. This action keeps the
receiver on so the CMOS support (U2 on the decoderboard)
can detect the frame synchronization code (FS) on pin 25 .
When FS is detected, and the receiver is not α frame 0
receiver, the microcomputer first sets Α2 Α 1 AO to 1 0 1
(HOLD) for 200 μs to check the low battery status . This
action also saves the values of the data limiter thresholds so
they do not need to be required when decoding resumes . The
status select lines are then set to ΑΖ Α 1 Αρ = 1 1 1, which
turns off the receiver. The status select lines remain high until
the frame occurs in the batch (the receiver's frame is deter-
mined by the frame bits contained in the address codeword
the receiver reads this information from the codeplug when
it powers up) . If the receiver is α frame 0 receiver, the micro-
computer holds U351/U451/U551 in the TRACK state since
its frame occurs immediately following FS .

In GSC receivers, the receiver searches for its address in
every frame of α given batch .

When the receiver's frame occurs in the batch, the micro-
computer sets U351/U451/U551 status to HOLD (A2Al A
= 1 0 1) to maintain the previous data limiter thresholds
attained when FS was detected. U351/U451/U551 is held in
this state for approximately 8 ms so that the receiver cir-
cuitry can stabilize; then the microcomputer sets U351/
U45 1/U551 to TRACK, begins tomonitor the information in
the frame, and determines if its address has been sent . If the
receiver does not detect its address, the microcomputer dis-
ables the receiver until the next FS i s expected to occur in the
batch . If two consecutive expected occurrences of FS are not
found, the receiverresumes normal battery-saving operation .
If the correct address is detected, the receiver remains in
TRACK until all of the incoming data following the address
is decoded. The microcomputer then disables the receiver
until the next FS is expected to occur in the batch. IfFS is not
found, the receiverresumes normal battery-saving operation .

b. Antenna (Ε351) and RF Amplifier (0351),
High-Band VHF Receivers
The antenna system for the high-band VHF receiver is

formed by ferrite loop E351 which resonates with the capac-
itor array (C351A-Β-C-D-E) and adjustable capacitor C352 .
Matching the antenna impedance to the input ofRF amplifier
Q351 is performed by fixed capacitors C353 and C354. By
adjusting C352, the antenna can be tuned to the receiver's
operating frequency.

The RF signal i s coupled through C353 to the input of RF
amplifier Q351 . Due to the input characteristics of the RF
amplifier, negative static discharge pulses could damage the
amplifier. The protective diode, CR351, becomes forward
biased with negative voltage and clamps the discharge to
ground.
Neutralization of the RF stage is accomplished by feed-

ing α portion of the signal developed across C355, C360, and
L352 back to the base of Q351 via the parallel combination
of C356 and R351 . Resistors R351 and R352 provide do bias
stabi lity for Q351.

The amplified signal from the collector of Q351 i s passed
through coupling capacitor C361 via α tuned circuit consist-
ing ofC363 and coil L353 whichprovides impedance match-
ing to the base of thefirst mixer, Q352 . The antenna circuitry,
together with the two tuned circuits formed by C360 with
L352 and C363 with L353, provide image and spurious
response protection.

ε . Antenna (Ε451), RF Amplifier (0451 and 0452),
and Helical Filter (FL451), UHF Receivers
The antenna system for the UHF receiver is formed by α

single loop (E451)with α series adjustable capacitor (C451) .
Matching the antenna impedance to the input of the RF
amplifier (Q451) is performed by capacitors C452, C453. By
adjusting C451, the antenna can be tuned to the operating
frequency of the receiver.

The RF signal is coupled through C453 to the input ofRF
amplifier Q451, Q452 . Due to the input characteristics of the
RF amplifier, negative static discharge pulses could damage
the amplifier. Α protective diode, CR451, becomes forward
biased with negative voltage and clamps the discharge to
ground . The RF signal is then amplified approximately 14
dB by Q451 and Q452 . Q451 and Q452 form α εascoded
amplifier by do coupling. Resistors R451 and R452 provide
do bias stability for the RF amplifier.

The amplified signal from the collector ofQ452 is passed
through coupling capacitor C458 via α pretuned helical pre-
selector (FL451) which is used for the entire bandsplit of 20
MHz maximum. This signal is then applied to the mixer
(Q453) input base via α 50-ohm matching circuit consisting
of C459, L453, C460, and α helical preselector.

d. Antenna (Ε551) and RF Amplifier(0551, 0552)
900 MHz Receivers
The antenna system for the 900 MHz receiver is formed

by the metal loop E551 in series with capacitor C551 and
adjustable capacitor C552. Capacitor C553 matches the
antenna impedance to 50 ohm and C556 and C557 match
50 ohm into the RF amplifier. By adjusting C552, the
antenna can be tuned to the receiver's operating frequency.

The signal out ofC557 is injected into α 2-stage common
base amplifier (Q551 and Q552) which typically has 13 dB
gain . The first stage has about 8 dB of gain and the second
stage about 5 dB . This topology affords α stable design with-
out the need for neutralization as well as α reasonable input
impedance level (50 ohm). The input of Q551 (the emitter)
has α broadband match which optimizes the stage noise fig-
ure . The output of this stage i s matched to the input of the
second stage with an interstage match (L556 and C559) . The
output of the 2nd stage is α high-Q node . This node provides
15 dB of image rejection as well . The output of this stage is
matched to 50 ohm using C564 .

The signal out of the RF amplifier i s filtered by FL551 .
This filter is α 2-pole ceramic filter made out of α
high-dielectric material . This filter affords 30 dB ofrejection
of the image signal at about 840 MHz.

e . High-Conversion Circuit, High-BandVHF
Receive rs
In the high-conversion circuit, the amplified RF signal i s

applied to the base of nnixer transistor Q352. Also appearing
i s the injection signal generated in first oscillator Q353,
which is controlled by crystal Υ351 . Crystal Υ351 operates



in the 43.5667 to 64.3495 MHz range, depending on the RF
carver being received . Tuning of Q353 is done by L356 and
L357 . These tuning adjustments are peaked to provide max-
imum injection to the mixer, Q352. Coil L354 can then be
adjusted to keep the injection signal on frequency as the
adjustment for crystalY35 1 .

Two RF signals are fed into the mixer at ΤΡ2; the first
oscillator signal and the RF carrier signal. The output from
the high-conversion circuit is taken from the collector of
Q352 . Four RF signals are present : 1) the RF carrier signal ;
2) the third harmonic (second harmonic for frequencies
below 148.600 MHz) of the first oscillator ; 3) the sum ; and
4) the difference of these two signals . The difference signal
is 17.900 MHz.

The IF signal at the collector of mixer Q352 passes
through tuned circuit L354 and C364, which also acts as
impedance matching for filter FL351.

f.

	

First Oscillato r (0454) and Multiplier (0455),
UHF Receivers
The local oscillator signal (fo) is derived from α crystal-

controlled oscillator circuit using crystal Υ451 as α refer-
ence . CrystalΥ451 is α highly stable device over temperature
(±5ppm) and operates at approximately 50-62 MHz. Capac-
itor C468 is selected to provide temperature compensation as
determined by the crystal temperature characteristics and
coil L455 is used to set the receiver to operate at the correct
channel frequency. Transistor Q454 provides the gain
needed for oscillation and the 3rd or 4th harmonic (3fo or
40) output of Q454 is injected into the multiplier.

The multiplier stage consists of α 2-pole filter, α
common-emittertransistor (Q455), and α2-pole output filter.
The input filter consists ofcircuits L457, C469, C470, L458,
C471, C472, and C473 . These circuits pass the 3rd or 4th
oscillator harmonic while attenuating all others . The filtered
signal is then injected into the base of Q455 . The signal at the
collector of Q455 is filtered by L459, C475, C476,L460, and
C477, which are tuned to the 6th or 8th harmonic (6f, or 8Q
of the oscillator (input χ 2) . Capacitor C471 adjusts for tol-
erances of the input filter components and Q455 . The signal
at this point is injected into the first mixer.

g . F irst Mixer (0453), UHF Receivers
The signal out of filter FL451 is injected into the base of

the mixertransistor Q453 via 50 ohmmatching circuit C459,
C460 and Ι453 . Q453 is α static sensitive part-handle with
the proper static precautions . The output of the mixer i s
matched to the crystal filter (FL452) with components C463,
C464, L454, and R456 . Tuning capacitor C463 adjusts for
part tolerances in both the output match components and the
crystal filter. The resulting mixer power gain is typically
10 dB, but since the impedance levels at i ts input and output
are different, i ts voltage gain is 25 dB . Injection ofLO signal
into the mixer is accomplished with C478. The LO drive
causes the mixer collector voltage to drop typically 20 mV
with injection (worst case i s 5 mV).

h. F i rst Oscillator (0553) and Multiplier (0554),
900 MHz Receive rs
The local oscillator signal (fo) i s derived from α crystal

controlled oscillator circuit using crystal Υ551 as α refer-
ence. Crystal Υ551 is α highly stable device over temperature
and operates at 75.925 to 76.175 MHz. Capacitor C567 is

selectedto provide temperature compensation as determined
by the crystal temperature characteristics (α 4-level color
code) . It is important the crystal-capacitor-matched combi-
nation be maintained . (See receiver supplement for more
information.) An adjustment circuit consisting of L560 and
L561 is used to set the receiver to the correct channel fre-
quency. Transistor Q553 provides the gain needed for oscil-
lation and the 4th harmonic (4fo) output of Q553 is injected
into the multiplier via C569.

The multiplier stage consists of α 2-pole input filter, α
common-emitter transistor (Q554), and α 2-pole output filter.
The input filter consists ofcircuits L562, C568, C569, L564,
C570, and C572. These circuits pass the 4th oscillator har-
monic while attenuating all others . The filtered signal i s then
injected into the base of Q554 . The signal at the collector of
Q554 is filtered by L565, C574, C575, and C576, which are
tuned to the 12th harmonic (12fo) of the oscillator(input χ 3).
Capacitor C572 adjusts for tolerances of the input filter com-
ponents and Q554. The signal at this point is injected into the
first mixer.

i.

	

First Mixer (0555), 900 MHz Receivers
The signal out of filter FL551 is injected into the base of

the mixer transistor Q555 and capacitor C578. Q555 is α
static part, handle with the proper static precautions . The
mixer input ismatched to the filter with the network consist-
ing of C578, C579, and L567 . This network also provides
5 dB of image rejection. Inductor L567 is used to supply bias
to Q555 . The output of the mixer i s matched to the crystal fil-
ter (FL552) with components C596, C599,L568, and R559.
The resulting mixer power gain is typically 10 dB, but since
the impedance levels at its input and output are different, its
voltage gain is 25 dB. Injection of LO signal into the mixer
is accomplished with C577. The LO drive causes the mixer
collector voltage to drop typically 20 mV with injection
(worst case i s 5 mV).

j. Two-Pole Crystal Filter (FL351, FL452, FL552)
The two-pole crystal filter is α very high-Q bandpass fil-

ter, resonant at the IF frequency. Depending on the frequency
of the carrier, the 1F frequency is 17.900 MHz or 45.000
MHz. While this description applies to both frequencies,
only the 17.9 MHz signal is discussed.

The high-conversion output contains frequencies other
than the desired 17.9 MHz. The very narrow bandpass filters
out the signals above and below 17.9 MHz.

Figure 6 illustrates α typical bandpass filter response for
α crystal filter. The figure illustrates α center frequency (fo )
of 17.9 MHz. If α signal deviates 6 kHz above and below the
center frequency, the crystal rejects signals less than 17.894
MHz (fl ) or greater than 17.906 MHz (f2 ) . The figure also
shows the areabetweenfl and f2 (the bandpass) as having the
lowest amount of rejection . Peak-to-peak ripple is the dB
attenuation of the bandpass . The lowest loss, at ripple, is the
insertion loss. For VHF, tuned circuit R355-L354-C364,
along with the input c ircuit R358-L358-C371 to the second
mixer, provides the IF output of the filter. This signal is



applied to the low-conversion and demodulation module,
U351/U451/U551 .

k Low-Conversion/Demodulation Module
(0351/0451/0551)
The first IF signal from fi lter FL351)FIA52/FL552 cou-

ples to the second mixer at pin 14 oflow-convers ion module
U351/U451/U551 . It mixes with the second oscillator fre-
quency for an output of 455 kHz .

The second osc illator is α crystal-contro lled unit (Υ352/
Υ452/Υ552) . There are no peaking or tuning adjustments.
The output of the second oscill ator is coupled to the second
mixer by feedback network C372-C373-C374 for VHF, and
C549-C544-C545 for 900 MHz. (Second oscillator coil
ΙΑ62 for UHF is required to prov ide the needed third over-
tone .)
Output of the second oscill ator mustbe 455 kHz above or

below the first IF. Output of the second mixer (second IF) i s
routed through ceramic fi lters FL352/453/553 and FL353/
454/554 and two internal IF amplifier stages . Th i s further
reduces the unwanted s ignals and provides better adjacent
channel se lectivity.
Output of FL353/454/554 is connected to test point Μ 1

which i s used to monitor the signal level from the stages
prior to thi s poin t. It is valuable for tuning and troubleshoot
ing . Afterthe second IF amplifier, the signal is applied to the
audio demodulator.

After demodulation , the audio is routed to α swίtchable
low-pass fi lter network whose bandwidth i s determined by
the filter capacitors C382/482/582 and C383/483/583 and
the status select lines Α2Α 1 AO (pins 28, 29, and 27, respec-
tively) . The signal i s then applied to the data limiter stage of
0351/451/551 . The status select lines also control the state
of the data limiter and the function of pin 30 (UΡΙΟ) . See
Table 3 for status select line functions .

The data limiter produces α squarewave output on the
UFΙO linc (unlcss α low battery output is se lected), represen-
tative of the binary coded signal.

1 .

	

Decoder Section
There are six basic modes in which the decoder section

operates :

"

	

power up
"

	

Page search
"

	

Message storage
" Di splay
" Off
" Memory retention

(l) Power Up
Two modes of power up can exist in the receiver. First, if

α primary cell is inserted in the receiver with the Β++ level at
or be low the minimum operating vo ltage for the microcom-
puter, t he linear supportmodule issues α reset to the CMOS
support which in turn resets the entire decoder. The linear
support boosts theprimary battery voltage to generate the 3 .1
V Β++ supply for the decoder, and the microcomputer exe-
cutes its initializ ation code . The peripheral circuits are in i-
ti alized, the contents of the EEPROM are read from U2, α
power up alert i s issued, and the receiver enters the page
search mode.

If the receiver is off and the primary cell i s inserted with
the Β++ level at or above 2.6V (the minimum operating level
for the microcomputer), the power up alert is not generated
and the receiver is turned on by pressing the On/Reset but-
ton .

Α normal powerup occurs when the receiver is turned on
and the primary cell is in the receiver. This is the situation for
the life ofthe primary cell. When the On/Reset button (S4) i s
pressed, the microcomputer checks to ensure α primary ce ll
is present and proceeds with α powerup al ert, then enters the
page search mode. If no primary cell is present, the receiver
does not power up .
(2) Page Search

Thi s i s the main operating mode of the receiver. This
mode includes the battery-saving and data decoding modes .
During battery saving intervals, the microcomputer is in α
low speed, low power mode. The CMOS support (U2) inter-
rupts the microcomputer every 15.65 ms for 512 baud POC-
SAG, 6.7 ms for 1200 baud POCSAG and GSC, and 3.33 ms
for 2400 baud POCSAG. The microcomputer instructs the
CMOS support, via pin PC4, to shift the clock frequency to
1.2288 MHz from the slower 38.4 kHz . The processor does
some timing maintenance and checks for button depressions ;
it slows down after approximately 0.6 ms. Every 125 ms, the
processor stays in the high speed mode long enough to do
addi tional internal timing maintenance .
When α button i s pressed, the processor brings either pin

20 or pin 21 of U2 low. U2 decodes which switch has been
pressed and latches the switch data into an internal register.
This regi ster i s then read by the microcomputer on the next
interrupt . During battery saver interval s, the decoder is in the
slow mode for approximately 95%ο of the time . The micro-
computer counts the interrupts from U2, andwhen it is time
for the battery saver interval to end, U2 interrupts the micro-
computer and the decoder enters the data decoding mode .

In the datadecodingmode, the receiver ci rcuitry is turned
on by asserting the proper signal level s on ports ΡΑ2, ΡΑ 1,
and ΡΑΟ (ΤΡ21, ΤΡ7Π , and ΤΡ19, respectively ). If α page i s
detected, the microcomputer causes the decoder to enter the
message storage mode . If no preamble, sync, or address i s
detected, the decoder turns off the receiver circuitry and



reverts to the battery saver mode (until the data decoding
mode is necessary).

(3) Message Storage
Once the receiver's address is detected, the decoder

enters themessage storagemode. Themicrocomputerimme-
diately in structs U4to turn on thevoltage multiplier. This is
done by setting thehigh volt signal high. The Β+++ (ΤΡ15)
is then boosted to approximately 5.2 V, and the Vlcd (ΤΡ11)
is driven to -2.6 V This supp lies bias for the display driver
module circuits . The microcomputer is busy decoding and
storing α message. The microcomputer instructs the 1/0
expander to assert the proper address on U3. The microcom-
puter stores the data byte in U3. This is repeated un til the
entire message is stored. At that time, the decoder enters the
displaymode.

(4) DisplayMode
During thedisplay mode, the microcomputer looks at the

message data stored in U3, retrieves the appropriate charac-
terdata from the internal ROM, writes thedisplay datato the
display ICs, and turns on the display. The display mode is
entered by pressing either the Read, Function, or On/Reset
button or automatically during receipt of an incoming mes-
sage .

If the display mode is entered by pressing one ofthe but-
tonsmentioned above, the microcomputer turns on the volt-
age multiplier. If the data is an alphanumeric message, the
microcomputer reads the binary data in U3, looks up the
appropriate character in i ts internal ROM, and outputs the
data directly to the display module.

If the display mode is entered because of an incoming
message, the microcomputer sends the data to the display
moduleand turns thedisplay module on . It then in structsU2
to send ou t the proper alert tone sequence to the linear sup-
port module U4. If an audible alert is selected, the micro-
computer sets the proper audio levels by setting ports PC6
and PC7 onU6. These lines drive the audio control lines on
U4.The audio level is changed according to theselected alert
sequence . If Silent mode is se lected, the microcomputer sets
port PC 3 on U6 to α logic one, turning the linear support
module's vibrator driver on. The LED flashes in all alert
modes.

(5) OffMode
The receiver is turned off by press ing the On/Reset but-

ton twice from the standby (b lank) screen . The "PUSH FOR
OFF' screen displays an arrow pointing to the Function but
ton . Press the Function button to turn the receiver off. The
microcomputer turns off the display module, the vo ltage
multiplier, the receiver circuitry if needed, and reverts to the
slow clock mode. In this mode, the linear support module
continues to boost the battery voltage to 3.1 V, retaining all
messages and time and date information in memory. The
microcomputer remains inactive until the On/Reset button is
pressed to turn the receiver on.

(6) MemoryRetention
Th is mode is entered only when the primary ce ll is

removed. U4 alerts the microcomputer, and, if necessary, the
microcompu ter shuts down all circ uitry excep t the crystal

oscillator. The backup cell (ΒΤ2) supplies theoperatingvolt-
age for the entire decoder. Messages are retained in memory

and the time and date is continuallykept. Thi smodemay be

sustained for at least 15 minutes at room temperature. Some

decrease of this time can occur at higher operatingtempera-
tures.

Protection circuitry is presentto prevent loss ofmessages
if the primary cell is removed without turning the receiver
off, but it is highly recommended the receiver be turned off
first. If the primary cell is returned before three seconds
elapse, the receiver reverts to the standby (blank) screen ,
without issuing an alert. If more than three seconds elapse,
the receiver powers up as outlined above.



1 . INTRODUCTIONTO
TROUBLESHOOTING METHODS

α. General
The ADVISOR alphanumeric message receiver com-

bines leadless component technology with α unique minia-
ture design to provide α unit that lends itself well to
serviceab ility . The receiver's circuitry is contained in two
individual sections. One section is the receiverprinted circuit
board. The second section is the decoder printed circuit
board, which includes α microcomputer and LCD driver
module/LCD . To disassemble the receiver and remove the
major assemblies, refer to the Disassembly Procedure in the
applicab le serv ice manual .

CAUTION
Leadless component technology requires the use of spe-
cialized equipment and procedures for repair and servic-
ing. Irreparable damage to the receiver can result from
service by unauthorized persons. Unauthorized attempts
to remove or repair partsmay voidany exi sting warranties
or extended performance agreements with the manufac-
turer.

b. Corrective Maintenance
Corrective maintenance involves two basic procedures:

localization/isolation of trouble, and replacing the defective
component.

Localization of trouble to α defectivecircu it in theunit is
most easily accomplished by performing the test procedures
ou tlined in thesubsequent paragraphs. Localiz ation invo lves
tracing thetrouble to the defective circuit causing the abnor-
mal operation . Isolation means tracing thetrouble to α defec-
tive component within the localized circuit.Frequently, once
the circuit is localized, the source of troublecan be isolated
through visual inspection of component wiring.

Defining the problem is the most important step in the
isolation of α malfunction. Inaccuracy of problem defi nition
andunfamiliarity ofoperation can lead to the introduction of
additional problems in themessage receiver.With the basic
understandingof the receiver operation , troubles can be iso-
lated by analyzing the following:

"

	

Aremost, some, or all functions inoperative?
" Which particular modes are inoperative? Concen-

trate on troubleshooting circu its that are common to
the inoperative modes.

Integrated circuits (ICs) and codeplugs arc νcη reliab le
components th at do not need to be replaced unless it is defi-
nitely indicated they are defective. Before replacing an IC,
ensure the external components in the circu i t are normal.
Signal tracing with α scope is the preferred IC testing
method . It gives α visual indication of an input signal condi-
tion, its pulses (shape and/or distortιon), and the timing of
pulses. The input and outpu t oscilloscope check can easily
isolate α defectiveIC .

Cireu ίt voltages are given in variou s key places on the
schematic diagrams as an aid in the iso lation process . Give
particular attention to the do voltages at the input andoutput

pin s of the circuit and its decoupling circuits . Investigate α
low voltage or α higher-than-norm al voltage at the input or
output before replacing the circuit. Α generalized trouble-
shooting flowchart is shown in Figure 7.

Before any attempt is made to change α component,
check the circuit to ensure the problem causing the original
failure is identified and corrected; otherwise, damage to the
new replacement partmay occur.

mcr
Figure 7. Troubleshooting Flow Chart



3. SPECIALIZEDTOOLS AND SERVICE
AIDS
This section briefly explains unique tools and servicing

equipment available from Motorola for use in servicing and
troubleshooting the ADVISOR alphanumeric message
receiver.

α . Radiation Test Fixture (RTL-1005) and Adapter
(RPX-4687)
The RTL-1005 Radiation Test Fixture is α standard

Motorola test fixture that can be used with many different
Motorola receivers. (See Figure 8 .) It has α contact flip down
assembly (RΡΧ-4687) to monitor the IF metering point of
the radio.

The RΡΧ-4687 Radiation Test Fixture Adapter modifies
the test fixture so it accepts the receiver. It also supplies the
correct flip down assembly to provide α means of monitoring
the IF metering point (Μ1) .

b. MAV PACK (VID-952)
The VID-952 Motorola Audiovisual Package

(MAVPACK) is α video tape training program on leadless
component repair techniques . This VHS format video cas-
sette and supplemental literature describe the removal and
replacement ofleadless components using the following spe-
cialized equipment :

"

	

RΡΧ-4033 Lauder Hot Gas Bonder

"

	

RΡΧ-4234 Regulator and Hardware Kit

"

	

0180386Α65 Desoldering Tweezers
"

	

RSX-1002 Desoldering Station
"

	

RSX-1008Weller Soldering Station
This MAVPACK is highly recommended for technicians

who intend to service this and other Motorola receivers using
leadless components . This VHS videotape is in standard
half-inch format and is available from :
Motorola National Service Training
1300 North Plum Grove Road
Schaumburg, Illinois 60173



ε. Tools and Service Aids Chart
The following chart lists the previously discussed service aids and other recommended tools for servicing the ADVISOR

Alphanumericmessage receiver.
Tools and Service AidsChart

(2) Set the address 1 code on the test encoder.

(3) Set the FM s ignal generator to the carrier frequency of
the receiv er, wi th α relatively strongoutput level of about
200V to ensure theunit pages .

(4) Connect theoutput of the test encoder to theFM genera-
tor external modulation input and adjust the data ampli-
tude for ±4.5 kHz deviation.

(5) Using the test encoder, initiate the paging code. The
receiver emits an interrupted alert tone each time thepag-
ing code is init iated.

(6) Reduce theRF signal level from theFM signal generator
to the lowest level that produces an alert on three succes-
sive trials. This level shouldbe less than 16 μV for high-
band. Sh ield the pager from the encoder to protect the
pager from rf spray from theencoder.

(7) Set the address 2 code on the test encoder and perform
steps (6) and (7). (The codeplugmu st be programmed for
at least two addresses.)

(8) Repeat steps (6) and (7) with address 3 then address 4 set

on the test encoder. (The codeplugmust be programmed
for four addresses.)

Τhίs completes theραοηg sensitivity check. Mare ίηdί.
cates that α defect ex i sts. Making the following 10 dB rise
measuuement should further isolate the trouble to either the
receiver or decoder circuits .

b. 10 dB Rise Measurement
Thi s measurement checks total receiver RF performance .

The 10 dB rise measurement can be used to iso late the RF

section of the receiver from the demodulator and decode cir-

cui ts when αpagingsensitivity prob lem is analyzed . Refer to
the Alignment and Disassembly procedures in the service

4. TROUBLESHOOTING

α. Paging Sensitivity Check
Paging sensitivity is measuredby reducingthe RF input

signal level to the lowest level that produces an alert tone on
three successive trials. Refer to the Alignment Procedure in
the applicab leservicemanual for operation. Place the unit in
the RTL-1005Radiation Test Fixture (see Figure 8) and con-
nect the test equipment as shown in Figure 9.

Perform the following steps:

(1) Detem~ne the paging codes (address 1, address 2,

address 3, andaddress 4 as applicable) andthe carrier fre-

quency under test.



manual and remove the back cover. Enter the RF test mode .
Place the receiver in the RTL-1005 Radiation Test Fixture
(Figure 8) . Proceed as follows :
(1) Connect the test equipment as shown in Figure 10. Refer

to the circuit board component layout diagram in the
respective service manual for location oftest points.

Figure 10. 10 dB RiseMeasurement

(2) Ensure the receiver is in the RF test mode and note the
receiver noise leve l as indicated on the ac voltmeter.

(3) Apply an unmodulated signal from the RF signal gener-
ator at the receiver carrierfrequency and increase its level
until the indication at the IF test point ri ses 10 dB above
the noise level noted in step (2) .
The output from the RF signal generator should be less

than 50 μV

c. Receive r Circuit Checks
If the receiver failed the 10 dB ri se test, determine if i t

failed marginally or by α cons iderable amount. Α marginal
failure normally means it requiredmore than 50 μV but less
than 100 μV to produce the 10 db rise atΜ 1 . In thi s case, try
aligning the receiver to see if th i s improves the sensitivity.
Refer to the Alignment Procedure in the service manual. If
little or no improvement i s achieved after alignment i s com-
pleted, troubleshoot the receiver as outlined in the following
text and in the troub leshooting charts .
(Ι) OscillatorWarpRange

The oscillator warp range is the difference between the
highest and lowest IF frequencies obtained while varying
warp oscillator L356/L455AL561 . Enter the RF test mode
and monitor metering pointΜ 1 w ith α frequency counter. Set
the RF signal generator to the receiyer'5 enact canior fre-
quency and at α suffic ient level to trigger the frequency
counter. Tune the warp coil and note the highest and lowest
IF 6quencies displayed by the counter. The difference
between these two frequencies (warp range) should be
betwee n 7and 15 kHz .
(2) Mixer Injection Voltage Measurement

Enter the RF test mode and monitor the collector of
Q352/Q453/Q555 and note the maximum and minimum dc
voltage levels . The maximum dc vo ltage occurs when the
oscillator is inactive. The minimum dc voltage occurs at the
frequency of maximum oscillator activity (mostRF output) .

The difference between these two dc voltage level s shouldbe

between 5 mV and 40 mV,

Another way of expressing the mixer injection voltage
measurement is mixer Al. Mixer Al is α formulated percent-
agemeasurement representing the amount of current change
at the mixer's output when the oscill ator is off(maximum dc
voltage), then on (min imum dc voltage) . Mixer Al is defined
by the following equation :

Mixer AI - Vmax - Vim χ 100%ο1- Vmas

Where :

	

Vmax is when the osc illator i s inactive .
Vmίn is when the oscillator is most active.

With α properly functioning mixer/tripler circuit, mixer
Al should be between 2 and 15%ο , which corresponds to the
5 and 40 mV difference reading in the previous measure-
ment.

If the mixer injection voltage measurement is incorrect or
cannot be obtained, it indicates that eitherthe mixer or oscil -
lator i s not working properly. In this case, troubleshoot the
oscillator and mixer circuits by checking the dc voltages
given in the service manual schematic diagram and then by
checking for the defective component. Refer to the Receiver
Troubleshooting Charts. (See Figures 13, 14 and 15.) If the
injection measurement is normal, proceed with the noise
level and takeover measurements .
(3) TakeoverlNoise Level Measurements

To check the RF amplifier and mixer circu its, takeover
measurements are recommended. The RF takeover is defined
as the drop in the receiver no ise leve l (measured atΜ1) when
the RF amplifier is disabled from the receiver (i .e ., the base
of Q351/Q451/Q551 is grounded) . The mixer takeover is the
drop in the noise level measured atΜ 1 when the mixer stage
and the RF amplifier are disab led.

The theory behind system noise figure and receiver sen-
sitiv ity shows that α receiver with suffici ent takeover has α
noise figure dominated by the noise figure of the RF ampli -
fier. In other words, with sufficient RF takeover, the noise of
the stages following the RF amplifier has been "taken over"
and the receiver noise level i s as good as the noise figure of
the RF amplifier.
(α) Receiver Noise Level - With the receiver in α tuning

housing and no RF signal applied, measure the ac vo ltage
at Μ 1 . The ac vo ltage reading (no ise level ) should be
between -50 dB and 60 dB for α properly aligned/tuned
receiver.

(b) Takeover Measurements - Due to the very high frequen-
c ies involved at the front end of the receiver, α probe wi th
α shunt capacitance as low as 1 pF i s sometimes suffic i ent
to detune α ci rcuit αηυ cause ίηmιυο re4u8s, Τοr
form the takeover measurements, remove the cover from
the receiver housing and set up the test equipment as
illustrated in Figure 11 .
1 . Apply 1 .3 Vdc to the battery contacts .

2. MonitorΜ 1 with an ac voltmeter.
3 . Tune the receiver as described in the Tuning Proce-

dure section of the appropriate service manual .
4 . Turn the RF si gnal grιιctαιυι vff dud note the ac vo l t-

age (noise level) atΜ1.
5. Short the base of the RF amp lifier (Q351/451/55 1) to

groundand note the noise level drop.With α properly
fun ctioning RF amplifier, thenoise level drops 6 to 9



dB, which indicates the proper amount of gain in the
stage .

Figure 11. Takeover Measurements Test Equipment Setup

Excessive RF takeover indicates the RF amplifiermay be
noisy or regenerative. Low RF takeover does not always
indicate the RF amplifier is defective . Either too much or too
little gain in any other stage causes loss of RF takeover. To
determine whether the RF amplifier is at fault, first check the
mixer takeover.

Mixertakeover is measured in the same manner as the RF
takeover. With the base of the RF amplifier still shorted,
place α short on the base of the mixer (Q352/453/555) . The
noise level at Μ 1 should drop 3 to 5 dB. If the noise level
drops less than 2 dB, recheck mixer injection.
(4) System Bandwidth Measurement

To check system bandwidth, use the same test equipment
setup used to perform the 10 dB rise measurement (Figure
10) . Adjust the RF generator level to the receiver's exact car
rier frequency to produce α reference reading of -40 dB (on
BP400FL ac voltmeter) atΜ 1 . Increase the RF signal gener-
ator frequency to produce α 3 dB drop in the voltage level at
Μ 1 . The signal generator frequency should be >_5 kHz above
the carrier frequency.

Perform the same measurement below the carrier fre-
quency. The signal generator frequency should be >_5 kHz
below the carrier frequency. The total bandwidth should not
exceed 14 kHz . (See Figure 12.)

If the difference between f, andfl or f2 is less than 5 kHz,
or the total bandwidth is less than 10 kHz or greater than 14
kHz, connect the ac voltmeter to ΤΡ4 (input of the second
mixer) and repeat the bandwidth measurement. If the band-
width is still outside the prescribed limits, replace the crystal
filter (FL351/FIA52/FL552) . If the bandwidth is within the
prescribed limits, the IF filter is bad. Replace FL352/FL453/
FL553 or FL353/FL454/FL554. If after replacing the IF fil-
ter, the bandwidth is still outside the prescribed limits,
replace U351/U45lIU551 on the receiver board .

α . Decoder CircuitChecks
Three troubleshooting charts are provided at the end of

this manual . The following table provides α quick, prelimi-
nary check of possible problem areas . However, refer to the
troubleshooting charts and the diagnostic waveforms on the
schematic diagram for α complete guide to troubleshoot the
decoder circuit board.

The decoder troubleshooting charts are divided into three
groups :

"

	

Νο display on power up (Figure 16)
"

	

Νο alerts (Figure 17)
"

	

Miscellaneous (Figure 18)
Α quick overview of the charts is presented below.

(1) Νο Display on Power Up
(Refer to Figure 16)

(α) System Voltage Checks - Check the battery voltage (Β+)
on the power supply and ensure good contact i s made
with the circuit board (ΤΡ12) . Nominal Β+ should be
between 1 .2 and 1 .5 volts. Check Β++ (ΤΡ4) . Voltage
should be at least 3.1 volts.

(b) Clock Checks -
1- Check pin 3 of U2. This signal should be α dampened
triangular wave of frequency 1 .2288 MHzwhen pin 10 of
U2 is high, and α rectangular wave of 38.400 kHz when
pin 10 of U2 is low.
2- Check the crystal oscillator and pins 11 and 13 ofU2.
The sinusoidal frequency should be 38.400 kHz . Also

check pin 9 of U2 to ensure communications are occur-
ring between Ul and U2 .

(c) Communication and Codeplug Checks - Ensure Ul and

U2 WMυηicatiηg correctly Via the SPI tills by

checking U2 pins 6, 7, 8, and 9 (refer to Figure 3) . Also,
ensure the codeplug i s programmed correctly .

(d) Reset Checks - Check pin 5 of U2 to ensure the line
remains high (within 100 mV ofΒ++) . If there is α prob-
lemwith the μr or U2, this line periodically pulses low,
otherwise, it remains h igh . An oscilloscope is needed to

monitor this line . Also, check pin 14 of U2 to ensure it

also remains high . This line switches low only when Β++

Us below 2.1 volts .



(e) Display Voltage Checks - Check that Β3+ (ΤΡ15) is at
least 5.1 volts and that Β - (ΤΡ11) is at least -2.8 volts.
Activate the Β3+ and Β - voltage multipliers by pressing
the On/Reset button, to turn the display on. While the dis-
play blank, Β3+ and Β - should be at least 3.0 volts .

(2) Νο Αkrts
(Refer to Figure 17)

(α) Set-Alerts-Screen Check - Activate the set-alerts-screen
function. Make sure that "Νο Alert" i s NOT selected in
the set-alerts screen.

(b) Codeplug Checks - Check the codeplug and ensure the
alerts (such as vibrator) are selected. Check the power up
and alarm-tone cadences .

(ε) LED Checks - Check the LED by turning the receiver off
and then back on again . If the LED is not operating prop-
erly, check it by removing the battery and placing 3.0
volts in series with α 100 ohm resistor across the LED.
Observe the waveform while alerting (ΤΡ2) . If the wave-
form i s okay, replace U4, otherwise replace U2 .

(d) Audible Alerts -Audible alerts arein phase with the LED
alerts . First ensure the receiver is in the audio mode and
not in the silent mode (check for speaker symbol). Ensure
that "Νο Alert" is NOT selected in the second line of the
set-alerts screen. Next, ensure the transducer contacts are
okay. Observe the waveform at ΤΡ10 when alerting . If
the waveform is okay, replace the transducer. If not,
check that U4 is receiving the correct logic high signals
on pins 15 and 16 . Also, verify the alert waveform (ΤΡ2)
i s okay. If the waveform is okay, replace U4, otherwise,
replace U2 .

(e) Vibrator Alert - Ensure the receiver is in silent mode and
has the vibrator option selected in the codeplug . Ensure
that "Νο Alert" is NOT selected in the third line of the
set-alerts screen. Check the spring contacts and ensure
they are okay. Also, check the springs themselves and
ensure they are okay and the printed circuit board con-
tacts are clean and free of debris . Check the vibrator by
placing 1.3 Vdc across the terminals . Finally, test the
decoder board vibrator drive circuits.

(3) Miscellaneous
(Refer to Figure 18)

(α) On/Reset Button DoesNot Respond - Check the integrity
of the On/Reset button by pressing the button and testing
for continuity across the terminals . Ensure the On/Reset
button elastomer is firmly in place in the housing and not
contorted. Check that ΤΡ17 and T?22 drop below 0.1
volts when the On/Reset button is pressed; if not, replace
U2.

(b) Front Panel ButtonsDo Not Respond - Ensure the button
pad is clean and free of debris . Clean if necessary. Εngure

the switch and PC contacts are clean . Test to ensure the
corresponding test points (see schematic) drop to 0 . 1
volts when the correct switch is closed. Also make sure
the switch pad is cuτrectly oriented and nut binding with
the receiver housing when reassembled .

(c) Νο EL Backlighting - Check correct activation of EL
backlighting by pressing and holding the Function button
for more than one second while the receiver is in the
message-status screen mode (not in the blank mode).

(NOTE, Backlighting cannot be activated when the
receiver is in the blank mode. and automatically shuts off

when the receiver returns to the blank mode.) Check EL
connections. When activated, check the transformer (Τ 1,
pin 5) waveform (approximately 90Vpp, 4.5 kHz ; varies
over battery voltage). If okay, replace EL backlight . If
not, check for continuity of the coils by measuring the
resistance between pins 1 and 2, the resistance between
pins 2 and 4, and the resistance between pins 5 and 8 . The
resistances from pins 1 to 2 and from pins 2 to 4 should
be less than 5 ohms, and the resistance from pins 5 to 8
should be less than 100 ohms . Α faint, high pitched hum
is not unusual and i s due to the windings in the coils . If
resistance i s not okay, replace the transformer (Τ1) .
Finally, test the decoder board EL backlight circuits .

(d) Messages Lost When Receiver Turned Off or Primary
Cell Removed - Check memory options and ensure they
provide desired operation . Check backup cell voltage
after ensuring that α fresh primary battery has been in the
receiverfor at least one hour. Backup battery should be at
least 2.8 V If not, replace primary battery. Turn receiver
off and remove primary battery. After one minute, the
backup battery shouldbe at least 2.4 V Ifnot, replace the
backup battery. If the backup battery is not the problem,
check the rest of the backup battery circuitry. NOTE:
After replacing the backup battery, check the voltages
again to ensure that no damage occurred to the battery
and the battery leads were not shorted during soldering .



Figure 13. VHF Troubleshooting Flowchart (1 of2)



Figure 13. VHF Troubleshooting Flowchart (2 of2)



Figure 14. UHF Troubleshooting Flowchart (1 of2)



Figure 14, OF Troubleshooting Flowchart (2 οf2)



Figure 15. 900 MHz Troubleshooting Flowchart (1 of2)



NOTES :

i .

	

AEPAIAIAE PLACE ΙΤΕΛΛς LISTED IN AEPAIMEPLACE

ROMIN ΤΝΕOADEAGIVENUNTILΤΗΕ FAILURE 1S

LOAM,
2. CHECK CοΛΛΡοΝΕΝΤΑ LISTED IN Nrtk 91-609

FOR OPENS,MRTS, AUDWAECT VALUE
UNLESS OTHERWISE STATED.

3.

	

REFERTO ΤΗΕSCHEMATIC IN ΤΗΕSERVICE MANUAL
FORSIGNALS, VOLTAGES, ANDVALUES .



Figure 16 "Νο Disp lay onPower Up" Troubleshooting Flowchart



Figure 17. "NoAlerts" Troubleshootingflowchart

Figure 18. "Miscellaneous" Troubleshooting Flowchart









1 . ALPHABETICAL CHARACTER SETS

Table Α-1 . English Alphabetical Set Table Α-3. Icelandic Alphabetical Set

TableΑ-2. Russian Alphabetical Set TableΑ-4 . Polish Alphabetical Set



Table Α-5.

Arabic Alphabet Set

TableΑ-7.

Vietnamese Alphabetic Character Set

TableΑ-6 .

Arabic/English Alphabet



2. INTERNATIONAL STANDARD CHARACTER SETS
Table A-8. ISO 8859-1

Part 1 : Latin Alphabet Number 1
Table Α-10. ISO 8859-3

Part 3: LatinAlphabet Number3

Table Α-9 . ISO 8859-2
Part2: Latin Alphabet Number2

Table A-1 1 . ISO 8859-4
Part4: LatinAlphabet Number4



Table Α-121SΟ8859-5
Part 4: Latin/Cyrillic Alphabet

Table A-14. ISO 8859-8
Part 8: Latin/Hebrew Alphabet

Table A-1 3. ISOΛEC 8859-7
Part 7: Latin/GreekAlphabet

Table A-1 5. ISOΛEC8859-9
Part 9: Latin Alphabet Number 5



Table A-16. ISOΛEC 8859-10
Part 10 : Latin Alphabet Number 6



3. GSC SUPPORTED CHARACTERS
Table A-17 shows the international characters supported by GSCpagers.

4. POCSAG SUPPORTED CHARACTERS
TableΑ-18 shows the international characters supported by POCSAGpagers.

Table Α-17. GSC International Characters



5. INTERNATIONAL PROMPTS
Table A-19, TableΑ-20, and TableΑ-21 show the international prompts supported by the ADVISORmessage receiver.

Table Α-19. International Prompts (Table 1 of 3)

Table Α-20. International Prompts (Table 2 of 3)

Table Α-21. International Prompts (Table 3 of 3)



6. R1150 CODE SYNTHESIZER ALPHANUMERIC TEST MESSAGES FOR POCSAG PAGERS

TableΑ-22. R1150 Code Synthesizer 11 TestMessage



7. ARABIC CHARACTER MAPP ING
Arabic, modified Arabic, and Persian characters are listed in Table Α-23 . The table provides α character code for Arabic/

Persian letters at the beginning, middle, unconnected at end, and connected at end characters. For example, Arabic letter ΒΑΑ
has α beginning character code of 48 . If Arabic letter ΒΑΑ occurs in the middle of the word, it has α character code of 6C . If
ΒΑΑ i s α letter not connected at the end of the word, the character code i s 48+SC. If ΒΑΑ is connected at the end of the word,
the mapping character code i s 48+SC .

Table Α-23. Arabic Mapping Table for PAIR CGROM



8. ARABIC MESSAGE RESULTS
Examples 1-3 shown below are the result of sending send data bytes to α pager configured for either Arabic or Arabic/

Englishmix.
Example 4 shows the result of sending the send data bytes to an Arabic/English mix pager only.

EXAMPLE 1

	

EXAMPLE2



REPLACEMENTPARTS




