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NOTE

IT I& THE RESPONSIBILITY OF THE INDIVIDUAL WHO INSTALLS ANY RADIO BQUIP-
MENT TO CONFIRM THAT THE OPERATOR OF THE BQUIPMENT IS LBGALLY LYCENSED FOR
THE USE OF THE FREQUENCIES WHICH ARE PROGRAMMRD INTO THE RADIQ.

- WARNING

This equipment genermtes and uses radio frequency energy and 1if not 1in-
stalled and used properly, 1.e., in strict accordance with the instruction
mapual, may cause harmful interference to radio communications. It has
been tested and found to comply with the limits for a Class A cowputling
device pursuant (o Subpart J of Pert 15 of PCC Rules, which are designed
tc provide resscoable protection againat such imterference when operated
in 2 commercial envircnment.

Operation of this equipment in & resldential area 18 likely to cause
interference in which cange the user at his own expense will be required to
take whatever menxsures may be required to correct the interference.

GE Mobile Communications

Genecat Electre: Company
Lynohourg. Viegrna 24507

til
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GE UNIVERSAL RADIO PROGRAMMER
SOFTYARE LICENSE AGREEMENT

THE SOFTWARE PROGRAM PROVIDED WI(TH THIS DOCUMENT 1S FURNISHED UNDER A LICENSE AND MAY
BE USED ONLY [N ACCORDANCE WITH THE FOLLOWING LICENSE TERKS.

General Flectric Company (GE) grants to you (the “User") a nposexclusive, pald up
liconse to uRe the accompanying Software, the media oo which 1t 1is recorded, and
user's manual (referred to collectively herein as the "PRODUCT"), for your own use an

a

single, designated GE Universal Radio Programmer under the followiong terms and

conditiong:

Lv

User agrees that the techniques, sigorithms, and processes contained in the
PRODUCT constitute trade secrets of GE. User agrees to take all measures
necessary to protect the confldenttality of the PRODUCT and GE's rights herein.
User shall not discleose or divulge any information regarding the PRODUCT or
permit anyone else to do so.

l'ser sghall not reproduce or copy the product, in whele or in part (in its
nriginal or any other language), or permlt anyone else to do so [or any purposc
whatsoever, except as necessary for User to use Lt on the single Programmer for
which It is licensed hereunder. User shall not make or permit any change or
modification to the PRODUCT.

User shall not transfer the PRODUCT or any part thereof. This llcense does nat
include the right to sublicense and may not be assligned.

The Software and user's manual are copyrighted under United States and Interna -
tiona) laws by GE. User agrees not to remove any GE copyright, trademark or
other notices or product ldentification.

If ser dnes not comply with all of the terms and conditions of this license
agreemsnt, GE may terminate this license and require User to return the PRODUCT.
User's liabil{ty shall include (but not be restricted to) all costs incurred by
GE in recovering the PACDUCT and 21l demages arising from User's default. User
acknowledges that unautborlized distributing, copyright. duplicating or otherwise
reproducing all or any part of PRODUCT, or User's failure to protect its confi-
dentiality. «i.7 materially damage GE.

Uscr shall be solely responsive for determining the appropriate use to be made
of the PRODUCT and establishing its limitations in Lser's own operations.

DESCRIPTION

The Unlversal Radlo Programmer 1is a
conventent, portable instrument for toad-
Ing and displaying programmable informa-
tien in General Electric Mobille Radlo
products. Its molded carrying case and
battery/AC operation make it sujtable for
fileld oar benchtop use. The detachable
1id provides storage for adapter cables
and Llnstruction manpuals. The Programmcr
is controlled by a commerctally-avajlable
handheld computer which facilitetes "user
friendiy" operation and versatility to
handle an array of current and future
products.

The programmer transfers data to/f
from the radio by mcans of a serlal bit
strvam. It is glro capable of directly
programming certain progrummable memory
devices (EEPROM) while they are removed
from the radio. <Control programs to pro-
perly interpret and format the dats, and
interconnect cables are optionally avail-
able for the supported radlo prodocts,
Generally, a different control program,
provided in a PROM (Programmable Read
fnly Memory}, and interconnect cable are
required for each product line.

The handheld computer, Printer, [/O
Adapter. and AC Adapter are manufactnred
by Matushita Electric, and sold by Pana-
sonlc and Quasar. Two peripherials. the
Data !/0Q Module and Program Storage
Module . and the case, werc designed by
General Electric.

ASSEMBLY /DISASSEMBLY

The programmer, consisting of the
computer, pe.lpherals. and the AC adapter
arc contained in the lower (smaller) halfl
of the carrying case. The compuier and
peripherals are retained by a tray which
i5 part of the [fO Adapter. znd are 1ift-
od out of the case as an assembly. To
remave the tray, grasp the tray st the
top and bottom finger holes and 1ift up.
The tray may be easier to remove if the
AC Adapter 13 removed flrst. (See
Pilgures 1 and 2).

NOTE

¥hen installing the tray, note
thet the leftmost portion of
the tray (contaiming the 3
small module slots) is detach-
able and oay detach 1f that
area 1ls not pressed in to-
ge*her with the rest of the
tray. It it detaches, it can
' pe eastly soapped together
Again. A buzzer in the com-
puter will sound if peripheral
modules become unseated frowm
the I/0 Adapter. Re-seat the
podules Lf this occours.
]
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The computer or peripheral is re-
moved from the I1/0 Adapter by sliding it
apart from the [/0 Adapter approximately
2 inches and lifting it out of the tray.
Reverse the procedure to install a device
noting that the computer wil!l sound a
buzzer while the device is only partlally
installed.

The computer can only he installed
in the lower right slot of the tray;
peripnherals can be installed in any other
slot but should generally be Installed as
shown in Figure 2.

The AC Adaptor ls fitted into a
foam padded cavity. LLFft 1t stralght up
10 remcve.

The top cover contalng -'orage for
interconnect cables, instructicon manuals
and accessories hbehind a hinged partition
{see Figure 33, Lift the two wirlero fas-
teners 1o open the partition. Additional
veelero pads in the top of the case will
retain the velero Atraps in the upen pos-
ition for easy closure.

OPERATION

The [ollnwing infurmation and
apsrTational procedures are weneral
instructions for the use of the
programmer cquipment. At vendor
“lostruction for Use” mapuals should be
studisd before operating the equipment.
PDetailed programming instructions for the
applirable fGeneral Electric programmable
radios are supplied under separate cover.
Refer t~ Table of Coatents for reference
manuals.

INITIAl POWER-ON

The Ni-Cd bartteries in the handheld
computer have been switched off durlng
storage to prevent discharge and possible
damage t0o the batteries. The batteries
mustl be reconnected before using the Pro-
grammer ., by activating a2 switch on the
rear of the handheld computer marked “ALL
OFF™. First unplug the charger rcabie
from the handheld computer, if connected.
Then grazp the [/0 Adapter tray at the
tinger slots located at the front and
rear of the cagse and 1ift the tray out of
the case. Then s=1lde the handheld com-
puter away from the maln boedy of the [N
Adapter approximately 2 inches and Lift
it out of the tray. Locate the recessed
switeh on the rear of [he handheld com-
puter marked "ALL-OFF" and. using a screw
driver or peacil, move it from “OFF" tu
"ON". Relnstail the handheld compuier in
the tray by placing it in the tray ap-
proximately 2 ioches away from the I[f0
Adpater body and sliding 1t toward the
1/0 Adapter untll firmly seated. A buz-
zer in the handheld computer will sound
while the computer is being plugged into
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the [/0 Adapter and will cease when 1t is
properly seated. Reinstall the I/0
Adipter tray in the c¢ase and reconnect
the <c¢harger cable to the Thandheld
computer.

NOTE

The leftmost portion of the
tray (containipg the 3 small
module =lots) is detachable
and may detmch 1f the tray is

lifted by that side. Ir it
detaches, it can be easily
snapped together again. The

buzzer will sound {f periph-
erel modules becomes unseated
from the I1/0 Adupter. Re-seat
the modules Lf this occurs.

Check AC Adapter for praper line
voltage setting, and plug it inte a2 wall
rereoptacle. Then press the keys on the
front of the computer marked "ON" follow-
ed by "CLEAR™. The word RESTART should
appear in the display. Press “CLEAR"
agaln and the display shrald sequrnace
through a list of 1tem=s.

Note that the “ALL-OFF" ssitch per-
farms a di:fferent function from the “ON©
and "OFF” switches on the front of the
computer. It disconnects all power from
the computer., resulting in loss of date
in internal RAM memory (Time, Clock/
Controller alarms, and saved radio
personality files), The switch should
normally be left on unless the programmer
is to be stored for an extended period,
aor rough handling during transit is
likely to separate a module from the 1/0
Adapter.

CAUTION ——

The coamputer when turned off,
will discharge a completely
charged battery in about 200
hours (B days). For extended
storage, turn computer off
with the ALL-OFF switch on
raear. If ioternal RAN mewory
is required, use the AC
Aduptor to kesp the battary
chunrged. DO NOT CLOSE CASE
COYER -- AC Adaptor requires
sdequate ventilationl!

KEYBOARD KEY3

Operation of the programmer is made
simple by extensive use of multiple-
choice menus. Yery few of the keys are
required for normel operation, and these
are described below. Cougult the hand-
held computer lnstruction manual for
additionnl information.

ON Powers the Programmer on.

OFF Powers the Programmer off, When
powered back on, the Programmer
will retaln 1ts =state at power
off. Note that this key does not
remove backup power from the
internal RAM memory.

ENTER {auses a text entry to be accept-
ed by the handheld computer.
Text entry characters <¢as be
changed by retyping uatil ENTER
is pressed.

CLEAR It you are at the beginning of a
program, CLEAR returns you to the
primary meau. [f you are in the
middle of a program, CLEAR re-
turns ynou to the beginning of the

program. In most cases, pressing
CLEAR twice returns you to the
pricary menu. Some programs
require a different exit

pracuedure.

ARROW keys move the cursor in the indi-
cated direction when ilnputting
data. Normally only *the {(left-
arrow’ and {rightarrow,; Kkeys are
required with programmer appli-
cation programs. The (uparrow)
and ‘downarrow keys are used by
some application programs to move
from one entry to the next.

STF/SPD Press this key 10 freecze action
on the display. Press the key to
resume the aclivify. This key
al&o changes the rate at which
mrny ltems are displayed and the
speed at which autorepeat keys
aperate. To change this rate,
press STP/SPD to freeze the dis-
play followed by a number from 1
{elowest) to 5 {(medium) to 0O
{fagstest ;. The setting will re-
main until changed or the ALL-OFF
switch 1Is switched OFF.

/0 Pressing this key displays the
mepu of (/0 devices attached.
While in this mode you can enable
or disable attached I/0 devices,
or change the RAM memory select-
ion if you have added Program-
mable MNemory (RAM) modules.
Press the key again to return to
the previous display.

MENU OPERATION

The Programmer makes extensive use
of menus to slmplify operation. The
highest level wenu, the Primary Menu,
lists fupctions or application programs
that are 1mstalled in the system. The
meny of programs will be displayed on the
bandheld computer display preceeded by a
numbher or letter. Press the number or
letter on the keyboard to enter the cor-
reeponding program. The first four

cntries in the menu are functlons con-
tained in the handheld computer 1tselfl,
and are further described in the handheld
computer Insatruction manual. They are
displayed

1=CALCULATOR
2=CLOCK { CONTROLLER
d=aFILE SYSTEM
42AUN SNAF PROGRAMS
(See PanaBonlce Instructions)

Following these programs, Aro
programmer appitcation programs contained
in the Program Storage Module, SELP-TEST.
contatned in the Data /0 Module, and
TYPEWRITER, contalned Iin the priater.
Any programs purchagsed from the computer
manufacturer, such as BASIC or Serial I/0
will alsoc appear. The order in which
programs are displayed, and corresponding
number, 15 determined by the I1/0 Adapter
glot number {and socket location 1o the
Program Storage Wodule),

Application programs will frequently
neve one of more levels of senu se-
lection. Simply press the Kkey corre-
spanding to the number displayed with the
desired item. Press CLEAR to return 1o
the pegianing of a program, Press CLEAR
again to return to the Primary Menu.

EPROM TNSTALLATION

Programmed EPROMs for the various
Geperal Electric programmable wamoblle
radlos are required in the Program
Storage Module before radic programming
can be accompllisbed. These EPHOMs are
provided separately, as ordered, and are
not 1initially instalied in the Program
Storage Module. The following Ingtal-
lation procedure is suggestea (refer to
Installation Instruction 19B234423):

CAUTION

The EPROM devices can be de-
stroyed by static discharges.
Before bandling oune of these,
the inpstaller should be dis-
charged by touchipg the test

bench ground bus. The PV¥
board apd EPROM mhould also be
at ground potential. EPROME
should be stored im conductive
material.

1. Remove the Program Storage Module
from the system T/0 Moduie. Turno

off the handheld computer before
digconnectiing .-

2. Remove the four screws from bottom
cover and open. Do pot remove
boards.

3. Install the tirst EPROM tp socket 1,

the second {n socket 2, etc. (Note
sockel designations and numerical
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sequence - Programs will be display
ed according to socket number.)

4. Close the cover and replace the four

screwg in bottom.

5. Reinstall the Program Storage Module

in the programmer.

PRINTER PAPER REPLACEMENT

{Refer to vendor instruction manual)

1. Remove paper cover by sliding 1in
direction of arrow (away trom

prioter head).

2. flemove paper spoal.

a. Tnsert pew roll of thermal paper
with leading edge goiny into [feed
mechanism. Leading edp< must comne

from bottom of roll.

4. Advance paper using paper feied knob.
Note: Knob rotates in direction of
arrow only.

5. Replace paper cover.

NOTE

Dapnge may result to thermal
head 1f printer is activated
without paper being Bet
correctly.

IN CASE OF DiFFICULTY

It is poesible that on occasion. un-
explained problems wjill occur which may
pe caused by static electricity, jostling
the unit, etc. The programmer may fall
to operate as degcribed or the word
"RESET” may appear in the display. 11
this occurs, press CLEAR once to return
to the start of the program being run.
The data previcusly entered will be lost,
but no data stored in f{iles will be af-
fected.

1f "RESTART" appears, press CLEAR
twice. Thia should return you to the
primary meou.

If you caapot reach the primary menu
by pressing CLEAR twice, turn the com-
puter otf by meamm of tThe ALL-OFF switch
in the back of the unit. You will have
to remove the 1/0 Adaptor from the case
and the computer from the [fO adaptor to
reach the switch. Fait aBout two miputes

end turn the ALL-OFF switch on. Then
using the AC Adaptor as a powelr source,
presg ON and then CLEAR. The work

“RESTART" should appear in the display
and pressing CLEAR agale should display
the primary mesu. Otherwise the computer
needs servicing. Thia procedure results
in the logs of all internally stored
files, including time and date.
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PROM INSTALLATION

I REMOVE 4 SCREWS IN BOTTOM COVER
AND OPEN.

2. INSTALL FIRST PROM IN SOCKET I,
SECOND PROM I|M SQCKET 2, £TC.
{PROGRAMS WILL BE DISPLAYED
ACCORDING TO SOCKET NUMEER)

3. NOTE PIN COUNT OF PROM (28 OR 24)
AND SET JUMPER, F NEEDEC

4. CLOSE COVER AND REPLACE 4 SCREWS
IN BOTTOM.

CAUTION

sasIAvy FAECAUTHORD
FOR NARDLIRS

‘ Z \ ELECTROSTATIC
SEMBITIVE
DEVICER

INSTALLATION INSTRUCTIONS

PROGRAM STORAGE MODULE
EPROM INSTALLATION

4 lssue )

QOPERATING PRECAUTIONS

o0 not store the unit for more than
3 week with the ALL-OFF switen ON without
recharging the Datteries. There 18 a
very smatl current drain even when the
unit 1s off, which will result in losa of
stored files and possible damage to the
batterlies.

Charge the batterles every slx
months, even if the ALL-OFF swltch is set
to OFF.

D¢ not subjeet the unit to a temper-
ature of over 60 C (140 F), because char-
acteristics of the internal parts may be
advergely affected by heat. Never leave
the unit in & car exposed to the direct
sunlight for a long time or the cabinet
may become deformed and deterioration of
performance may result.

SYSTEM DESCRIPTION

AT ADAPTER

The AC Adapter converts AC line
voltage to 9 ¥DC for charglng NiCd
hbatteries la the handheld computer and
printer. This wvoltage also powers
certain peripherals not provided with the
Programmer. such as the TV Adaptor.

BANDHELD COMPUTER

Besides the keyboard and LCD display
the handheld computer module contains an
8-bit microprocessor, random access
mrmory (RAM), system software in  read
only memory (ROM), and an NiCd battery to
power the computer and most attached
peripherals. A bus connector at the left
side and ROM capsule sockets Lln the rear
pravide expansion capability.

1/0 ADAPTER

The 1/0 Adapter provides connectors
for attaching up tco B peripherals to the
handheld computer. It huffers bus slg-
nals between the computer and peripherals
and decodes device addresses of the per-
ipheral slots.

PRINTER

The printer contalns the thermal
printer mechanlsm and drive electronics.
It also contains a ¢control firmware ROM
to drive the printer and a NiCd battery
toc power the printer mechanism.

DATA 1/O MODULE

The Data I/0 module provides the
interface to the device being programmed
g¢nd also contalns EEPROM programmer cir-
culitry. Connection to the radlo is via a
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separate interconnect cable designed for
each product. A socket adapter, which
plugs onte the Data I/0 wmodule, is
required for programming an EEPROM
directly.

PROGRAM STORAGE WODULE

The Program Storage module contalns
8 EPROM sockets for apptication progranms
provided by General Electric.

SYSTEM ARCHITECTURE

The handheld computer is based on a
6502 wlcroprocessor, which ig an 8-bit
NMOS device capable of addressing 64K
bytes of memory. To allow battery oper-
ation, the microprocessor and cother high
current devices are powered off when not
requlred. Only the display/keyboard
driver, RAM memory, and certaln peri-
pheral device components are powvered
continuously while the computer is on.
The high current devices are powered up
in response toc a keyboard key depression,
a peripherzl device interrupt, or explr-
ation of the Internal tlmer. The micro-
progessor then performs the required task
and powers itself down again.

MEMORY MAP

The 64K byte microprocessor address
space ig partitioned into 5 areas. Throee
of these areas utilize bank swltching !9
increase total memory capaclity beyond F4K
bytes. Note: All memory addressvs are
in hexadecimal {(hex, notatiun unless
otherwise noted.

FFFF-64K A
System ROM-Operating System

000

BFFF.4BK
External RAM Banks

8000

7FFF: 32K
Capsule ROM Banks
: External ROM Banks
4000 1/0 Addresses

JFFF: 16K .
Peripheral Control ROM Banks

2000

1FFF 8K
: Internal RAM
0000-0

L - — |

Memory Map

System ROM - Contained in the handheld
computer, Software in this ROM controls
overali computer operation and provides
the calculator, clockfcontroller, file
system, and run SNAP programs functions.




LAI13229

External RAM Banks - This 168K byte area
addressns mermory  in Programmable Memory
(RAM) perlpherals. Addressing this area
af memory sactivates the RAM BANK SEL bus
signal, which 13 y3ed as an enable signal
by the Programmable Memory Peripherals.
Each peripheral contalins bank enable
clrrults, under syatem saftware control,
to access the desired eaternal RAM bank.

Capgulo ROM, Exterpnal ROM, and [/0 - This
iGE byte area adcresses clther internal
ROM Capsules. Ex.>rnal ROM, or [/0 as
determined by select clircults inside the
handheld computer, under system software
control. No bus signal 1is activated when
any ol the internal ROM Capsules are smel-
ected. The EXT ROM BANK SFEL bus szignal
is activated when Lhis area of memory ls
it an external ROM 1s selroted. This
slEgnal is used a&s an enable signal by ROM
peripherals such as the General Electric
Program Storage Module, Each ROM peri-
pheral alsgo contains hank vnable circuvits
similar to the RAM bank cnable circuits,
SQ that =system softwarce cun select Lhe
desired ROM.

Most application programs, such as
the Programmer’s personallty programs or
Panasonic's PBasic langusge program, re-
side in this area. Properly formatted
prograhs are automatically recognlzed by
the system and added te the ~nmputer's
primary menu.

Peripheral [1/0 addresses are alsc
mapped into this address space and are
enabled instead of capsule or external
ROM under system software control. 1/0
is further decoded inside the computer as
fallows.

47FC-47FF 1/0 addresses for peripheral
slot 0 (direct attachment 1o
the computer). These address-
s activate the PS5 (peripheral
select) bus signal.

4800-483B I/0 addresses for peripheral
slots 1-8 (via I1/0 Adapter)}.
These addresses activate the
1/0 PAGE bus signal which Is
recognized by the 1/0 Adapter.
The 1/0 adapter further de-
codes this_area. generating
Individual PS8 &lgnals for each

slot.

Slot - Address
1 : 4B0D0-4803
2 . 4B04-4807
3 : 4B0B-4808
4 : 480C-4B0F
5 4B810~-4813
& 4814-4817

S5R00-58FF 1/0 addresses for keyboard and
LCD driver. Ro external bus

signals are generated.

Controcl ROM - This address space contains
peripheral control programs located with-
in the peripherals. Peripheral control
ROM=s may also contain application pro-
grams, S8Such as the SELF TEST program
contalned in the Data 1/0 Module.

Iaternal RAM - Up to BK bDytes of RAM
naide the handheld computer. This RAM
is used for data buffers, working area,
and flle storage.

Peripheral 1/0 Addresses - Each periph-
eral slot Is allocated four memory loca-
tions for 1/0 addrenses, Certain bits
have defined functions while others vary
with the peripheral. The standard
definitions are listed below:

¥rite
Address 0 {ex. 4800) Powrr on/foff - bit 7

of this address controls power
Lo those portions of the per

ipheral! that may be pnwered
down when the peripheral 1s not
in use.

Address 1 (ex. 4801) Qutpn: Data - nor-
mally usged to cuiput a byte of

data to the peripheral.

Address 2 (ex. 4802) Bank Select - This
byte is used to enable bank
sclectable memory in the peri-
pheral ; External RAM. External
ROM, or Ceontrol ROM. RAM or
ROM peripherals may bhave up 1o
8 banks, each enabled by a dif-
ferent bit In the byte. 1/0
peripherals, such &8 the GE
DPata I/f0O peripheral, have only
one Control ROM and it is en-
abled by bit 0 (least signifi-
cant bit). In all cases,
writing a 1" enables the bank.

Address 3 (ex. 48033 Status - Contains
peripheral econtrol bits, such
45 1interrupt enables, mode
control bits, etc.

Read

Address 0 {(ex. 4800) ID - Contalns a code
that defines the type of peri-
pheral, RAM, ROM, or 1/0. This
byte is perlodically examined
by system software.

Address 1 (ex. 4801) igputr Datz - Nor-
mally used to lnput a byte of
date from the peripheral.

Address 2 {(ex. 4802) Not used.

Address 3 (ex. 4803) Interrupt Regquest -
Contalns interrupt request sta-
tus blt and other status bits.
Bit 7 (most sigoniflcant) = ©
lndicates to the system that
the peripheral has an Llnterrupt

pending.- Other bits may indi-
cate the type of interrupt or
ather atatus information and
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such as EXT RAM (PHOGRANMABLE
MEMORY) aor TV gdaptor.

are peripteral dependant. PIN §. 71/0 PAGE
SBYSTEM BUS STRUCTURE The slgnal decodes 4800 to ‘4FFF
of memory map (used only with the
Input /Qutput Connector 1/0 adaptor); active L.
Pin Pin PIN 10. IRQ
1 ENXT RON BANK SEL 2 BUS PROTECT An interrupt-request signal.
3 VBB 4 VBB When this lYire becomes LT and
5 vpC & VDo the CPU accepts the Ilnterruption
7 CTL BANE 8 o2 the interrupt-processing routine
9 I;U BAGE 10 TRQ is executed. (The go/no-go of
11 PS 12 BUS PROTECT the ipterrupt can be controlled
13 NHL 14 SYNC by the 1 flag of 8502.)
i3 &®/¥ 18 AD
17 Al 18 A2 PIN 11. P
19 A3 20 A4
21 A5 22 vdd The bytes from '47FC 15 "iTFF, as
23 AB 24 a7 the PS signal, acts as the sel-
25 AR 28 A9 ection signal for peripherals.
2T AlO 2B All These slgnals output from the
8 AlZ 30 Al13 maln unit are effective only when
31 RAM BANK SEL 32 INT RAM SEL the main unit and peripheral are
33 Do 34 ml direcily connected.
35 D2 386 D3
37 D4 38 DS PIN 13. NMI
a5 DB 40 D7
41 GND 42 GND A non-maskable interrupt slgnal
43 Voo 44 BUS PROTECT with no relatlonship to the 1
flag. When there is a change
PIN 1. EXT ROM BANK SEL from "H" te "L”, the CPU 1ls
ionterrupted; and edge-sensitive
A decode slgnal for EXT ROM peri- signal.
pherals. {Not avazilable now).
PIN 14. SYNC
PIN 2, 12, 44. BUS PROTECT
A signal which s output only
These c¢ornector pins are designed during the program—fetch cycle of
s0 that, wher perlpherals are the CPU.
connected to the 1/0 adaptor, the
pins make contacted before any PIN 15. R/¥
other lines 1in order to protect
internal operation; CPU becomes A read/write signal. "H" when
RESET, and when the connection is the CPU reads, “L" when it
secure, the RESET is opened. writes, Formed duripg 01, self-
sustaloing during Q2.
PIN 3, 4, VBB
PIN 18 to 30. ADDRESS (except in 22)
A power supply which is supplied AD to AlD.
from the main unit battery.
Address bus slgnal formed during
PIN &5, 6, VDC 1, and self-sustalning during
o2,
A power supply which is supplied
from AC adaptor. PIN 22, vdd
PIK 7. CTL HANK A lloe tc supply power to the
CHOS ICs. Always supplied when
A signal, which 1Is active “L", ALL-OFF switch is ON.
used im order toc sccess the
control ROM im order to control PIN 31. RAM BANK SEL
each peripheral.
A RAM BARK SELECT slgnal which is
PIR B. &2 output from DEC 2 when CPU

The phase 2 aystem clock derived
from CPD) and used by peripheral

scces3es address '8000 to 'BFFF;
active "L".
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PIN 32. INT RAM SEI

A signil which §js ontput when the
crll aceesses 1000 tn C1FFF
within the INT RAM area (0000 to
TIFFFY. This address space Is
currently used as the HIC

dehugger: active "LV

PIN 30 to 49 DATAD to I

Pata-base signals. NData is put
on data bus after start of ol and
afler aceessing CPU or peri-
pherasl.

PIN 41 42, GED
The =system ground.
PIN 43,0 Ver

A *H power-supply line which 1s
output only when the CPU s ON,

MAINTENANCE

SFLF TEST PROGRAY

A self test program is 1ncluded to
check operation of the prirter, Data T/70
Module and application programs
contained in the Program Storage Module.
The =self test program azppears in  the
primary menu as SELF TEST and is selecred
by depressing the number ‘or letter:?
displayed before it.

When selected, the program name will
appear momentarily in the LCD display.
followed by the printer test sequence.,
The printer test sequence and all subse-

quent output, is printed by the printer
as it is being displayed on the LCD Adis-
play. All output 1s also routed to any
ather (optional) peripheral devices such
as the TV Adaptor and RS-232C Serial In-
terface. All such devices, including the

printer, must be enabled 1n the 1/0 Menu
to recelve outpuat Refer to Panasonic
instruction page 48 for /0 Key and Menu.

The printer test sequence prints

BETwTEE TEST
=F
=5
-
B

ARCLEC LAl N [ MmBORT T s TR 4% TEY

e TR

FLTRITY

-
v

Uwe © #1210 e
@

Tla%e tES

The program memory test follows the
printer  test. Tt lists each General
Electric application program and version
number on the LED display, printer and
any other enabled output device. Each
program name Lts followed by good if the
program's checksum ix good, or bad irf 1t
1& not (indicatlag that the program's bit
pattern has been corrupted;.

(good/ bad
indliecator)

[ program
version)

(program
name )

PHOER]» ~FORILE W3R LAy
DELTR rORILE W3R £non
SELE TEST watl LOOR

Any installed programs that do not
appear Ln this list were not readable and
indicate a problem with the EPROM con-
tatning thes program or the Program
Storage Module electronics.

NOTE

Non-General Electric programs
such as TYPEWRITER will not be
displayed or tested since they
do pot have the proper tesgt
checksums lmbedded io CLhem.

The SFILF TEST program «ill then test
the Data T1/0 Module, The program tests
the timer and displays {and prints) TIMER
ERRQR if the tvimer is inoperative or out

of adjustment. A test connectapr, sacket
adaptor, and spare EEPRON arc required
for the rest of the test. The test can

be skipped if these items are not avall-
able. The LCD display will display:

TEST CONNECTOR INSTALLED (Y/N)?

T ROTE ___________W
1
| The Test Connector s not |

| provided as a part of the
| Programmer and the user will
| need to provide this device.
IThe schematic and suggested
| parts are as follows:

| |

ITnstall the test connector in the
radlo cable socket and press Y on the
keyboard. Pressing N wiil chuse the tesmt
to be skipped and the message TEST
SKIPPED to be displayed. ¥hen the test
completiy, the message TEST COMPLETE will
be displayed. Any errors will be
displayed in the form

EXPECTED 04110000 ACTUAL 00010000
The bit pattern displayed after

EXPECTED 1s the expected bit patternm for
peripheral 1/0 address 3 of the Data 1/0

Module (bit 7 first) and the pattern
displayed after ACTUAL {2 the opattern
Aactually read.

RFLF TFST wiitl next request that a
socket adaptor and Dblank EEPROM be
installed. Press Y to perform the test
or N to skip the tnst, TEST SKiPPED wiil
be displayed and printed If the test s
skipped .

SOCKET  ADAPTOR
{Y/N)?

AND EEPROM [NSTALLED

¥hen rthe feRt Is completed, the
mrssage SOCKET COOD will be displayed and

priated if the socket is good. it an
ferror s encountered, the message SOCKET
FRROR will be printed instesd.

ADTUISTMFNTS

Feriodic adjvstmenis arc not Fre-
cuired. However, the Data /0 Module
timer f{reguency may require adjusiment if
timer components are replaced or TIMER
EERDOF appears during the SELF TEST
program.

Adjusr the timer as follows:

1. With the computer off,. remcve
the 1/0 Adaptor tray from the
case and remove the Data 1/0
Module. Remove the four screws
securing the Data 170 Mordule top
cover.

2., PReinstal)l the Data 1/0 ¥ dule in
the 1/0 Adaptor (preferably in
Slot 1y. Lift and fold bac¢k the
Data 1/0 Module top cover.

2. Turn the handheld computer on
and run the SELF TEST program
until:

TFST CORNECTOR TINSTALLED (Y/N}?
Appears.

4. Adjust RS5O until the freguency
at U10¢ pin 3 is 2000 Hy +10 Hz.

5. Press CLFAR twice to return (o
the primery nenu #nd turn the
computer off.

6. PHRemove the Data [0 Module.
Reinstall the top cover and
SCTEWS . Ingtall module in its
normal) location and reinstall
1/0 Adaptor tray in the case.

TROUBLESHOOTING

Problems c¢an often be isolated to a
prrticular module by observing the symp-
toms and unplugging suspected modules.
This table is provided as an atd to loca-
ting the problem,
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No Operation;

i.

Check that "ALL-OFF" switch on
rear of computer is on.
discharged -

Battery charge

battery.

Bad 1/0 Adaptor or peripheral.
Remove computer from [/0 adapler
apd try. If computer works, add
1/0 adapter and peripheral oni-
at-a-time.

Programmer operates on AC Adaptor but not
on batteries:

1.

2.

3.

Batteries not charged
Blown battery fuse in computer

Batteries defectlve

Only intrinsic programs appear:

i,

Defective 1/0 Adaptor - plug a
peripheral directly inte com-
puter and see if jts program(s)
appear tn maln menu.

Defective peripheral loading 1/0
Adapter bus - remove periphcerals
and re-install one at a time.

Radio Programmer programs do not appear
in maip menu but TYPEWRITER does:

2.

3.

4.

PRCMs installed incorrectly.
Defective Program Storage Module

Defective 170 Adaptor - try
another slot.

Defective computer - no EXT HOM
BANK SEL signal.

ATTACH or OFPEN fallure when entering
programmer programs:

1.

2.

3.

Printer

1.

2.

Defective Data 170 Module.

Data [/0 Module PROM installed
incorrectly.

Defective 170 Adaptor.
tnoperative:

Printer battery discharged -
charge battery.

Printer battery defective.

Programmer reads locorrect data or VERIFY

eTrrors:

1.

2.

Defective
cable.

radio joterconnect

Defective Daty I1/0 Module - run
SELF TEST program.
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FPROVs v

r f whirh may contaln an
appliration program.

All FPROMs Bre rmapped ipta the
crapsule RBOM afdress spare from 4000 10
7FFF, and bank enable ircutts select
whicth FPRMM 1= enmbiled. The use of 28

pin sockets and jumpers al!lows the use of
4K, PRE, apd FPROMSs . Power
switehing the redures standby
curreny drain-

Peripheral Addresses

Only one output and one [nput peri-
pheral address are implemented. Periph-
erral reads are decoded by U9D and UBSA and
applied to the epable of read address de-
roder UI10A. Th+ O outpur of Ul0A 1
faverted by U9C and applied to the base
of O04. Q4 grounds data bus D3 causing F7
{heéx) to appear 1n response to a read
from Peripheral Address 0 1D Byte).
This 1Is the device code for a ROM
peripheral.

Peripheral writes are deccded by US4
and applied to the write pulse generator
9B and URB. This circuit produces an
active-low pulse approximately at the

midpoint of the write cycle. This pulse
t= mpplied to the enable Inpuyt of write
adaress coder UIOB. The 2 output
drives the c¢lock input ol bank enable
latehes 11 and U12. A logige 1 written

to any bit of the latch will cnable the
corresponding FPROM.

FPROIM  Bank Epabile /Chig Enable )/ bPower
Ewi ol

Fxternal! FPROMs are accessed by the

handhela computer when 11 activates the
FXT. ROM BANK signal. '6A inverts tLhe

potarity of the signal. The output of L7
15 | ! whepever one (or more) of the
FIHOM bank enable latches 18 sel. lts

ftput 1s ANDed with EXT. ROM BANK by L6D
tv produce 8 module enable signal. This

~1gna epnables data buffer 15 and  the
FPECM ¢hip enable gates Ul4 and L16. it
its bhuffered hy U600 and LEBR te produre &

power switedh enabls Wiy for the adaress
buffers (Ul-Ed4.

The autpuls of bank vnabls latches

'12 are invertsd and buffered by

Lis. Fact Tput Of 1% and U)&

an FFR(OM power swilch transistor

Q12 which applies soltlage tor any

1

—epnabled FRHOM. The ovutputs of Ul3
are also ndivid v or-¢d with
enable si1gn Ll4 and L16

a rhip enable { any  EPRUM
that i1s bank e¢nahled when XT. ROM Bakhk

1s artivaied.

Address Buffers

l1-U4 buffer the address signals to
the FPROMs ., Their Vee Is switched on
only during accesses 1o on-board EFROMs
to reduce power comsumption and bus
loading.

R

clators

There are two voltage regulators and
a power switch circutt in the module, in
additian to the EPROM power swilch
circuits. The Voo regulator, consisting
of @l and @Q2, regulates the handhela
computer’'s battery voltage (6 vodo
nominal) down to 5 VDC for powering the
LS TTL integrated circuits ard EPROMs.
This regulator is controlled by and
referenced *'o the Voo bus signal. Bus
Yee i6 at 5 VDO while the microprocessor
in the handheld computer is operating and
0 YO otherwise. thus this regulator 1s
on only while the microprocessor 1s
operating. Power switch Q3 switches
power to address buffers Ul-Ud4. They are
powered only while ac EFREOM 1s beang
accessed.

The Vdd regulator. consisting of Q13
and Q19, is similar te the ¥oo regulator
described above, escept that 1t 1s
referenced to the bus Vdd signal. Bus
Ydd is +5 VDC at all times (umless the
rear "ALL-OFF" switch 15 off), regaraless

whether t microprocessnr 15 powerasd up.
Thus regulated Vdd 1= present at all
rimes and powers the high speed VOS]0
US and U6, All nther CMO3  [0s  are
powered directly from bhas tdd.

PATA [/0 MODT|F
PESCRIPTION

The DPata 10 Madulrs rrovides a

gerial rommunicaftinns interfaces o
General c1Tic MWobile RAadin products
and an FFPRIOM programmer, The serial

interface is  saft-ware-programmable Lo
accormodatse 3 number of serinl data
formats. The module conpects with the
unit being programmed by oan interennpect
cable designed For the product.

The madale conststs W peripreral
address decoder circuits data buffers
ecutput data latehes sorial da'a buffers
level converters, and a contral FPROM
Prriphe=al Addresses

Three of the four ihta Te ad
peeripberal addresses  are shitle all
four sritsy addresses are used. 10 reads
are decoded By 19D and 5B ard the re sl -

tant acrtive-!low signzl is applied 1o the
enable input of read address decoder 63

Heead decowds 17 pyvus enables ons
cection nf U7, shick forces data bus Do
and DT low, resnlitine in SF hex
repd This is *w=p IT ke for

srite periphersi

Read decods 1 ena read data
ruffers froe the (ntTe! bus to the
exterpal data bus (U135 and part of Ul
ard produces a ~hip erable for the FFPRON
fvia UIRC and T1F

Bead derode enables Ha =1
read data bulfers part of ['7
s whirh apr the ctaltus o
1/ lipes rd rimer flip-flop 1 the data
[ TE

1/O wriles ars o«
applied tn the srifs

~ircui! opsistiag o!
~irruiT prod an
proximately 1r the
cyxrle. The write p
—~nable« inpu? of
CFP.

Wrive i € N 15 appited 1 L]
~lock taput of power-on flip=-flop [9%.
™is flip-flop is coptrolled by dats bus

M apd controls power "o the radio
interface arnd FFPROR® socke!?.

Brite derode i produres a BIp
enable tn the FFPEMM sockel and 1= T |
"o write data to the FFPROW,
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Write decode 2 is applied 1o the
rlock input of bank cpable fhip-flop U3B.
This flip-flop, controlled by data bus
M1, enables the device caontrol ROM,

Write decode 3 latches status in-
formalilen iptu the status latrhes (UK,
U3Ay and the timer latch (U9B}.

Cantrol HOM

The contrul ROM (U2) contalns soli-
ware which drives the Data /0 Module to
transmit/receive data to/from the unit
being programmed., It also rantrols the
programmer hardware. I1 resides
in contrn! ROM address space from 2000 to
AFFF (hex)y and 15 enabled when the
handheld computer activates CONTROL BANK.
Bank flip-flep L3# must also be set,
nf systrm softeare.

inder conirol

In addition 1o device driver soft-
ware called by VPrograomer application
progra=s, the rcoptrol HOWM contains a test
program ca2l!led SELF TEST. This program
vEeFrIses the Data 170 Module.

Radio I/

O consists aof four bi-
= and nne oulpul line to
rhe radio rable conpectar. The lines are
alis]l output latch and
input bufier addressed by peripheral ad-

dress 2. The serial data stiream is
Fsnerat«ed by 1he SYysTeT EICrOprocesSsor
reading and sri1ting tne proper codes to
rripeer addr-—-xs 1 r control of

latehed 1n US and L9B,
vy T1l3. 12 converts the
llector before golhg to
s 10r. Inpur data 1s
leve] =hifted and 1nsected by Ull before
1 data ouffer U7.
fed by '} read to

clrculls

1 regulator
R controlled
b Fower 1is
appl wvhen a
data frapx=fer is ok wriormed.

= r

hbr pulses that
of L9B. ir
tously logic O,
1 when a pulse
1s moaitored by

testinge bat of peripheral address 3
via i7y. urtpg s+rial! data traansfer,
comtrol P softear- uses this timer for
timing s-rial daTa - it mofltlors the
STRTN f this biT and assumes that 0.5
s has rlapsed whep The 17 becomes
el thee clears flip-fl« p UOB
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by writing a logic O tn blt 0 of periph-
eral address 3 fta reset the timer, It
then perfores any  functions required at
that time and watts for the input bit to
become sct again.

FEPRMAM Programmer

The EFPRMM programmer is capable of
programming XN2212 t1ype BV FEFPROMS .
Theso FFPR{Ms are read and written like a
RPAM, with & mass transfer of data to
permanent storage shen the STUORF input s
acrtivated. The FFPROM address 1§ gener-
z2ted by counter Ul4d, This counter 1%
reset to 0 and incremented by manipulat-
ing bits ! and 5 of peripheral address 3.
The FFPROM STORF, BFCALL, and WRITE imn-
puts are contrplled by other bits of
perripheral address 3. FFPEHCM data 115
read and written by accessing peripheral
address 1. U1RR and UIRD regative-or the
read and write decodes to form a chip
enable far the FFPEOM. Rrad and write
data are buffered from the bus conrector
by buffers ['15, U'YF, and U117,

Regulatars

There are two vnltage regulators 1n
the module, one of which may be switched
on and off by the power cortrol flip-flop
(UreAY. The switched regulator, consist-
ing of (QZ. and CF, regulates the com-
puter’'s battery wvoltage 16 VDO nominal)
dowr te 5 VDO o power the serial 1ter-
face circuits and FEPROM, Q5 and Q6 forrm
the basic regulator, h 1s referenced
to the bhus Vdd supply. ("? switches the

'

supply or by pulling RI4 teo ground.

The secrond regulator, consisting of
O3 and Q4, regulates voltage for Ul and

a2, It is referenced to the bus Voo
supply. which is present only while the
microprocessor is running. Thus this

supply is on nonly while 1he micro-
processnr is running-

The remainder nf the circuits

powered directiv by the bus Vdd supy

B (TQ23L3 FARLIER

FEPROM SOCEFT ADAPT

MODELS

The Socket Adapter 1s an adjunct
device for the Data [/0 Module. Tre
adapter plugs into J3 and J4 on the top
of the Data [/0 Module. The 18 pin
socket J]1 has spring loaded comtacts that
are lever-opened. This assures fire-

positive rontact connections. The Socket
Adapter is used when programming EEPROMs
only.

— CACTION

Remaove the Socket Adapler
before closing the case - to
prevent damage to the Socket
Adapter or Data 1/0 Module.

EEPRON SOCKET ADA:VER {TQ2Z331)

TQ2313 Socket Adapter has been
replaced by TQ2330 Socket Adapter.
TC2330 has sn 1B-pin and 24-pin socker,
whereas TQ2313 has only an 1B-pin socket.
TO2330 can program the 221Z2-type, 18-pin
EEFROM in the Phoenix radio and similar
products, and the 28l16-type, 24-pin
FEFPROM in the 5950 Control Unit.

Coincident with introduction of the
TC2330 Socket Adapter, the Control EPROM
in the [ata 1/0 Module was revised to
support programming the 24-pin EEPROM and
serial lnad of the 8550 and other new
products. Tne EFROM was changed from
194148240G1 to 19A148240G2 and the SELF
TEST saoftware version number changed from
VOER ot VOd.

In addition U« programming and
serial leoad changes, changes were pade to
the operation of SELF TEST.

1. SFLF TEST now prints only one
line of printer test patiern-

2 SELF % Yheops whenever a
tes

3. SELF TEST mow testis bDoth  the

18=pin and 24-p

S Eels.

The Panasonice RL-PLOO4 Mim: ¥
ts replaced by the Panasonic EL-
Printer/Cassette Adaptlor in some program-
mers ., The RL-FIN04A contains an audio
cassette interface saving/ loading
files in addition 1to prieter. This
change causes the FPrimary MNenou 1tem
'TYPEWRITER” to appear as “FRINTEER,
CASSETTE” in the examples in this manual
and other related publications. Select-
ing "PRINTER,/CASSETTE” will cause the
following menu to appear

1= TYPEWRITER
2=CASSETTE LOAD/SAVE

Selecting “"TYPEWRITER™ will place
the user 1n the TYPEWNRITER program,
similar to the TYPEWRITER program 1in the
RL~P1004 ¥Mini Frinter.

Selecting "CASSETTE LOAD/SAVE™ will
place the user in the cassette load/save
program. This progras allows the user (o
save and load files om an audio cassells
recorder. This feature bhas not! been
extensively tested by Geperal Electirie
and reliability of the recording cannot
be guaranteed. Preliminary lests indi-
cate that a qguality recorder amd good
tape are required for satisfactory
performance.

MODULE LOCATION
Generally. any peripheral module can

be placed in amy [/0O Adaptor slot. For
example, you may wish o mowve the Data

I/O0 Module to =slot 1 if vou program large
numbers of EFPROMs outside the radio.

———— CAUTION —

Always return the computer to
the primary menu apd turn 1t
of f bhefore removing or
installing peripherals. ]

Restrictions are:

1. The computer can only be plugged
into the lower right slot.

2. DMual length modules should only
be installed in the dual length

slots above the iter.
Single length modules ran b
installed in =nx slot, but

should have s foam
led behind ther
stalled ir duail
the unit is subje
kandlirg.

3. Fanasonic RBL-PEOOG Cabl not
supplied) is rv for
conpectilion T = Tha

Frogram Storage Yol
. - r

LBI31220

4. The Panasoaic RL-P300]1 ERS5-232C
Serial Interface (not supplied;
should generally be inostalled 1in
slot 1. Refer to the manual
accompanying the module.

Peripheral /Software Compatibilits

A broad raege of peripheral
available from the computer manula«
However, each General Electric
cation program will support
peripherals. Check the inst
accompanying the program(s
chasing additional peripherals.

Ehile an

attempt has been made

3 ain compatibility with Pa
system conventioas, Geaeral E!l
cannot guarantes compatibility with
prograns supplied by others. It may be
necessary, under certain copditions, to
remove the Program Storage ¥odule and or
fara 1/0 Module for suwh programs 1o
function properly.
. —_—  NOTF ——
For ease of operalion ar. L
YenleRce iR changing Frinter
paper., the =ay t i
interchanged rogras |
Storage Wodul new o~
sitions will Bt h «
operation of tither compons
| e : -
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. suuu‘lunllt 13, 19A148239P2
:"'_':—_::_' L ABEL
ORIEMT AS SHOWN
T @ NOTES -
|. PLACE AC ADAPTER CORDS HERE.
2, 194138191PI
/— CASE 2 STORE ACCOMPANYING INSTRUCTION
. {TOP HALF) BCOKS IN TOP HALF OF CASE.
e 1. SNAP AUXILIARY TRAY ONTQ LEFT
12. 19A148239P1 SIDE OF 170 MODULE.
' ABE
I : LABEL & _PLUG ITEM INTO I/0 ADAPTER.
i
LIFT TABS ' S . STORE SOCKET ADAPTER ITEM 27
TO OPEN COVER | (TQ 2330} IN TOP HALF OF CASE.
] 2. 19A148191PI 6 STORE PAPER ITEM 25 IN TOP MALF
E— CASE OF CASE
= (BOTTOM MALF)
— 40 ) SAME AS PART | EXCEPT INCLUDES
(¢ ONLY ITEMS 2,12 AND I3
8 -Rﬁc‘?:"%;'lffé—\‘_fo- , OPTION 6. I19A148192P4
| T AC ADAPTER ~—T1-
. NOTE 2 D [] { B > NOTE 2 d _
T - .
NOTE | |
1 1) |
5, Lgnlfrslgzn—«\w [:I _,_,,‘L-"’L/'_—T' 1982344116 i
ch:?eEz _ . ; PROGRAM STORAGE MOODULE 2]
NOTE 4 e : - \4‘\ NOTE 4 Y
OPTION — | P \_ /}\/—L
T " - L]
Lo ﬂ ~ FOAM BLOCK VIEw AT A
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