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Dato 0 has made every aftempl fo ensure thot the informalion in fhis documeant is oocunate and
complefe. Howover Doha (0 ossumeas no lobilfy for srors or for any Jamoges that rasult from use
of this document or e aguipment which i DCCOMIBaes

Do 140 resanves the night fo make: changss fo this document without notice of any fima
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. Copyright 1785, Dota D Corporation, A rights reserved,



Seneral safety Information for opeating personnel is contained in this summarny. In addition, specific
WARMIMNGS and CAUTIONS appear throughcut this moanual whene they apoly and ane nel included in

this sumimary:

Definitions

WARNING stofements identily condilions or practices that could result in personal injury o lo2s ol lile
CALMON statements idertify corditions or practices that could result In damage to equipment o
aotner progerhy

Symbols

M This symbol appears on the equipment and it indicates that the user should consult the
manual for further detail,

W e o This symingl stands for Voo, For exomple 120V Mo = 120 Yoo

Power Source

Check the valtoge selecion indicolor (lecaked on the rear panel] fo warify that the product &=
configured for appropriate line voltages,

Grounding he Product

The product s groundsd through the grounding condusion of the power cord. To avoid alactic
shock, plug the powsr cord info a properly wired ard grounded recepiocke anly, Sounding this

equipment Is essential for its sote operalion,
Powar Cord
sz onby the power cord specified for wour equipmeant

Fuse Replocement

For continued profection ogainst the possibility of fire replace cnly with a fuse of the specified
voltage current and fype ratings.

Sarvicing

To reduce he rsk of electic shock, do not perform any servicing other than that described in this
rnanual
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SN systerm includes two remets control protocols, Compuler Bemods Conlral (CRC) and System
Remate Confro [SRC).

This manual containg the Dperanional crocedures for the Medel 208 Universal Programmer, Inciuded
in this manual ore insfructions on:

GETTING STARTEDI—A, sample session, Includes irstructions on voltage selection and checking the
bock pansl fuses, Powaring up the programmer inserfing a device cnd programming the
sockelad devica

0 PROGRAMMING—Inormation about programming devices, including o list of penen)
arogramming notes. Also inclyces information an editing, verifying doto integrity, ond serial port
it transter,

REMOTE COMTRCGL—Describes Sarial VO operaticn with the 29p programmer, Includes CRC ang
SR operalion, information o RE-232 hookup, descriptions of dalo fransiation formots, gne
nandler apsaration

0 SELECT FUMCTIONS—Detoils on Salect Codes, tera-cligit hamadecirma cockes thal enable special
Programmear funclions such cs Ram manipuiation and serio Port special furctions,

[m]

ERRCE CODES—Daseribes ha 2085 ey coda dizplays, ond coreciive action,
O INDEX—An alphobaticol Guide to all the majar foples coverad in fhe manuel.
NOTE
The error cooes orovided in TFils Mol are oo OCCOMEomed By any service frfofmation,
# pou wowa ke fo receivg mainfenance dofo (Circuft descriptions, schemolics, colbrofion
informotion ang wovefonm ohofogroshs), plecss COMTRCT YOur necrest Dotg (40 =fas

represenfoftive A Nt of feprasanfoiivas is included with e warmonty information at the
Lok of s monoal



Optional Features

The $98 also offers the following opticnal featunes, 1 you wish to purchose any of these feaiures,

comoct your neanast Data WO sales reprasantative. A list of represaniafives is mcluced af the back of
this monual,

O HANDLER INTERFACE—Allows you to connad! the 206 ko o device handler, The user of handbar

manufacturer supplies both the Pak o hondler inferface and port cable Data 10 suppliss the
cortral port ond compatibsle firmware for 298/ handisr operation.

When using the Exatran 2500 hondler, the optional handlar interface is not necessary. Exatron
provices the imerace necessary for opeation with the 298

0 SERIAL PAFER TAFE READER—Allcws franster of poper fape daka fo the 298

Ordering

Orders made with Data VO must contain the ollowing informcotion:
O Description of the equipment

o Guantity of each ifem ordarad

o Shipping ard billing addrass of firm, including 1P code
Mairme of person ordering equlonment

Purchose order number

Desked method of shipment

[ R Y 2 R
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System Overview

The 208 provides o universal maans of Frogramming, festing, andg verihing a variaty of memany andg
logic devicss. You can talior the 290 to your Bragrarmming rescs py =#lecting the appropricae
Drogramming Fak and Plugging If into the 20[, Thie various RIOQramming components fram which

.__ﬁ.:Dc_._a:cn_mm_n. _no:.__u_.,.w_m,.__d_..: Rrogramming sestem e listed and Shown in the ACCompanying
figures.

Remote Contral*

may e downlogded 1o the
58 fom a terming),

TTRmingl a0l inciugea,



System Overview (continued)

0 UniPak 2B—programs moes than 800 devices including

MOS and CMOS EPROM:s and EEPROM:, fuse link, AIM ard
DEAR bipalar PROM:. Programming algorithms arg saftwarne
salastable and no additional personallty modules ae
reguired, Simple pinout cortricges are available for 40-pin
microcomputers and parts with nan-standard pincuts and
unicue pockags ypes [LEC PO,

LegicPok—combvined with appropricbe plug-in edapterns.
allows you o design, progrom and functionally iest mons
than $&40 different logic devices. The high-level softwans
translates your logic deasign from truth loblas or Boobean
equalions info the corect fuse map

MOSFak—progroms maee than 145 MOS EPRCM: ard
EEPROMS, requiring no additional hordwore,

25




O ESargPak=—gives you the capability of programming. in a
single operation, identical sets of MOE EPROMs or EEPRCMS
Sl prograrmiming cllows you o parlition a program inlo one
or mone 2ats of PFROMS. The GangPok can also e used for
comentionol gang proaromming of up fo eight deviceas af
a time,

. o Programming Modules—support device family applications
not cemered by the standard paogramming Poks

2568



29B Front Panel Operations

With the 298, you can perform four basic aparations: COPY. VERFY, SELECT ard EDIT, Each of these
functlons hos s own key (See figure] on the progromme s front panal. in addition fo these four, the
programmes has thres source/destination keys, a REVIEW ard START key, and o hexoadecimal
keyboord for editing doto and selacting special functions ond porameters

MODE [DRERATIONM) KEYS

COPY

Ueadd 1o mode a block of dato o ar frem o
sarial part. RAM. ar device, Wiorks in
canjunclicn with scurcaidestinotion keys,

VERIFY

Lserd 40 make a byle-by-biie comparlson of o
block of data, Used with sowrcaldastinclion
by,

SELECT

Prapores the programmer o accepl codes for
sefech lunclions, S e salect furclions seclicn
for details,

ED4T

Allows viewing and changing of data at
inciivicluclly selecied BAM oddres locofions,
See the programming sechion for deloils,

20R
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CSPLAY

Cisprkays
Ihe cumeni I_

ghabus of tha
FArOGINCmmies,

HEX KEYBOARD
Allcws antey af
Fiewcencimal
wellues.

[ &

SOURCEMESTINATION KEYS
Trirsa kewe can be wed 1o
spaclfy either the data’s
source or dastination, They
work in conjunetion with the
| COPRY and VERIFY keys.

REVIEW KEY

Glwas the programmer
bockwards “shepping”
capabilily througn sebact

s L i i functions, sdit acdresses ond
FERS T . o S T ) 1 calibvation stape. Also
' s RS b ) § 0 provides o delete Tunclion

when antaring peirameders,

I
START KEY
Corninands the programmer o execuls The
ooerations selected and sends antared has valuas [0
edif moda, to memary, Alsc gives e [lfale Cay T1RE
farward “stesping ™ copatility thraugh salect
funciors, edit addresses, tarmat manus and
colioration shaps,



Specifications
The #58% specifications are listed Delow.

Functional Specifications

Functioral specifications for the 298 ara as Tollows:
Ganarnal Architeclure: Microprocessor conirolled [(SE08]
Dioto RAR: 128K = B

n

Frogramming Juppart: GongPok, logicPak, UniPok 28 WMOSPak and progromming modules
Keyboard: 145-key hexadecimal and $-key functional

DEplay: 14-charectar alphanumeric

Input!COutput: Serial BE-232C and 20 maA curment loop

Boud Rates: 30, 73, 10, 134.5, 150, 300, 400, 1200, 1800, 2000, 2400, 3600, 4800, 7200, $400,
19,200

Ramate Control: Compuler Rarmaote Contral (CRC)
System Remote Confrol (3RC)

Transkation Farmals: 29 aeailobla See fable beloe
0 Hondler Capability: Opficnal handler port is avoilable for inning ond contrad signals,

oo o daaoao

O

L&)

Available Translation Formais for the 298 Universal Programmer

ASCILB0F ASCN-Octal SMA Infel MCE-ESE Hexodecimal Object
ASCH-BHLF ASCI-Octal (Spacs] MOS Technotogy

ASCH-BNPF Blreary heotorolo Exonciser

ASCH-Hew [Apostraphe) BMPF [S-Levil) hMotoroka Exormox

ASCI-Hex [Comrma) Data VO Data Condral Unit RCA Cosmoc

ASCI-Hex (Percent) [ Signetics Absolute Object
ASCI-Hex ShES DEC Birary Spectum

ASCI-Hex [Space) Fairchild Fairbug Tekiranix Haxadasimal

ASCI-Ochal [Apostrophe) Hewlet-Pockard &4000 Absolute  Extended Tekironi: Hexadecimal
ASCI-Ochal [Parcant] Intel Intellec BRADS Tenecs Instrurments SDEMAC




Power Regulrements

Fowear reguirements for he 208 are as follows:

0 Operating Voltages: 100, 120, 220 o 240 Vac + 5% or - 10%
O Freguency Range: 43-63 Hz

o Power Consumption: MEWATS VA

11 Fuse Piotection: Primary ard secondary fuse protection

Physical and Environmental
Prysical and Ersdronmental Reguarernents for the 298 are as follows:
O Cimensions: 344 % 152 € 27.3 cm (15 % 6 5 108 in]
o Weight: &4 kg (144 2]
Operating Temparature: +5° o 45°C (417 10 113°F)
r Sorage Tempergture: =40° to 70°C [-40° to 153°F)
1 Humidity: o 5%
o Operational Aibade: fo 10,000 1.



10

Warranty and Customer Support

Do IO equipment is warranted against defects In materlals ard wotkmanship. The waranty period
of one yaar, unless speciiled olherwize, beging when you receive the eqguipment. Relar o the
warranty cord insice he bock cover of this manual for Infermation on the length and conditions of
Iher woarranty. For warmanty service, contoct vour naarsst Dota WO custorme: support cantar,

Dty 0 maintaing cusfomer suppart centers throughout the world, each staffad with foctons-ained
technicians o provide prompt, quality service This includes not anly repoirs, bul alse calibration of

all Data 0 products. A dist of all Daka 10 custemer suppaed centers is located In fhe bock of this
rranual,




Getting Started

Ihis sechion explains how fo get stared using your 298 programmer. Included bere ane complate
proceduras for powering up and for pregramming a device from the programime s keyboard, For
desils on cperling the programmey wsing o ferminal or computen see the remate confrel section,

This section Includes the kllowing information:
0 Mertying/iChacking the Opeating Vollags and Line Fuse
0 Installing o Programming Moduls/Rok

O Fowaring up the Programmer
0 Somple Programming Session

Power Connection

m.ﬁn;mnnﬁ_."___jm_n@aﬂqﬁﬁc_ﬂqumﬁﬂﬂmrﬂug mc@wﬁ r..__mnnma.__.,_ﬂ.,é_ﬁm_mﬁnnqﬂmnﬁ:,_.Q::_m
line fuse |3 Intact, and that the unit s properly groundsd. When vou bowve chacked theat he above
are in ordern, procesed fo the nest subsection, Pak instailation.

Verifying/Changing the Cperating Voltage

The [octory hos selected 1he proper voitoge according 1o your specification, A voltage reading s
visitzle through o window in he door that covers the vollage sslector wheel, locoted on the bock
pansl, as shown In the ligue, This voltags should De the same as the line wvolioge on which the
machine will opemate. f the volfage that oppears in the window i incorect, change the opeating
volinge aceording to the lollowing procedune

) CAUTION
This instrument may be damaged if operaled with the wrong line voltage

11



Getting Started

The procedures o verlfy and or change the openafing voltone are desoribad here and illustrated in
the figuna

1. Disconnect the powar cord.

2. Genily pry open the door that covers the
violtage whesl selector with o flol-blode
soerewdriver

3. Pull the volloge whesl selector cul of it siof,

4. Rofate the selector until the corect
operaling voltage polnts toward you,

5 Imsart the selocher back into s slod,

NOTE
I you wizh fo acceass the ine fuse ot
IRis point, procased o step 2 in the
next orocadung

t.  Snap the door closed,

7. The corect voltoge recding will now
appear In tha window.

12




Getting Started

r =

Verifying/Replacing the Line Fuse

The line fuze |3 located Behind the same door that covers the vallage wheel sslecton Berfomm the
Tallcwing procedure fo verify that the fing fuse is comact and inlack, In the event that the fuss is
Dlown, replace it with ona of fhe comact size. Procadure tens ane illustraied In the figure,

10 Fenlly pry open the door that covars tha
fugs holder using o flo-lode screwdriver

MCITE
There org fwo fuse receptacias oniy
e ana on the boftam i connechad
o e programimer s circuilng The fop
recaptocie & O Spans fuse frop See
the naxt subsachon for mode
Information ary this spore froy

2. Pul the boiiom Tuse hoider out of ifs siol
3. Check fo determing whether the fuse s

Intact, If it & inlact, proceed to step 4. 11 it is
Dlovwm, install @ new fuse: See lobla for line
fuse ratings
CAUTION

For continued profection aogainst ihe possibility of fire, replace only with o fuse of
specified vollage. current and type ratings

Cparating Line Fuse Rating i Dada WD
Voltoge _ Camrani Walbage Type Part Mumber
100 2.58, 250 Slonw-tilow A15-1240
120 254, 250 Slon-blow J15-4240
220 1.04 280V Sl -t * AMEA5H
. 240 1.04 250V Sl = * A E-15T
© Litteduso fepee "MA" Bussrnon P S0

= Litatugs tys "2HE" Butaman hpa “S0ET Schamar bppe 002500




Getting Started

4. Insert the fuse halder Into s slot 50 that the
arrow on the fuse holder paints in the same
diraction as he ammows on the doaor,

5. Snop the door closed,

Spare Line Fuse Tray

All 298 programmers are eduipped with two line fuse hoys (see the previous figure). The white fuse
Troay cocepds 4 1 114 inch fuses; the biock oy accents & ¥ 20 millimeter fuses. commanty
avalloble in Europe. Only the boftom fuse receptacls is connected %o the programmers cirsiitey:

Grounding the Unit

Ther 298 is shipped with o threswire power cable This cable connects the chassis of the unit 1o e
earth ground when the cable & connected 1o a three-wire (grounded) recentacia

WARNIMGE

Continuity of the grounding circuit is vilal for the sofe operation of the unil. Never oparnbe
this equipment with the grounding conductar disconnectad,

14 08




Getting Started

Pak Installation

Any of the Dala 11D programming Poks may be installed and removed wilth the PICQrammErs power
ory; This feature ollows you fo retoin daba in the 298 RAM when changing programming Foks. If the
ProQramrrer power is turmed on befone o Fok i installad, you will hear o "oeep” il the Pok s
prapearly installed

CAUTICON

Voltoge transients can couse device
domage. Be sure that all sockets are
empty when switching power on or

ofl or installirg or removing the Pak.

To Inskall o Fok inke the 296 refar to the figure
and tollcw this installalion procedurs

1.

2,

dlicda he Pak into the opening in the
FASErMITTE .

Titt the Pok up, and gently push it bagck fo
Fook its flange over the 1op back edge of
fhe piogrammsr opaning.

lower the Fak into posifion as shown in the
flgure

CAUTION

Be careful when insarting the Pak, If
the connector at the boftam of the
Pak [see figure] has bent contact
pins), Torcing the Pok could break
the pinls] or demage fhe connector.

Frasss down gently on the front edge of the
Fok to ensure o good connaction

258
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Getting Started

Powering Up
The first step in getting started is powering up your 298 programmeds Use the following peecaduns,
1. Check o moke sure the Poks scokels are emphy. if o device s in o socket, rermove i1,

2. Check o ba sute the wolloge selector 13 In The propsr position. Plug the AC power cond info fhe
rear of the prograrmmer dand inle a power recepiocis.

3. Press he powsr switch ot the back of the programmen 1o the "0ON posifion [see figure],

PRGRAMMER -
BACK PAMEL—"

POWER SWITCH

POWER CoRD n..n_vh,_mn._..n_m.l___

When the progrommer is powarad up, It automalically parforms tha selftest roufine, which inifializes
the peogrammers hardware and checks the scraich RAM, firmware and dota RAKM. While the seif-test
Is baing performed. the programmer will disploy

SELFTEST &3

The symbol ot the right-most digit of the disploy 15 the clon symbol,” which “rotates” when the
frogrammer 5 paarming an aperalion.

When the selHfest hos beean successfully complatad, the programmes will dizplay
SYSTEM 258 VON

WY in the above display reprasents the Z9ES firmwore wershon. For example, ™0™ would denchs
varsion two fmmwore, This numiber is uselul when contocting Data 110 Support Personnel.

if an arror message ik disploved, chack the aerror codes section of this manual,

pl= ]




Getting Started

Sample Programming Section

I

The following steps describe how wou would program a 27684 part using a master device (a part that

hos been praviously progrommed and & used as o “moster” 1o program cther parts). This procedure
assumas Inal the programming data has already besn created [using a development sestem) and
franzfemsd o the moster device Far more detoils on device programming. see the Drogramiming
sechion of 1his rmanual,

1.
2

3

Flug power cord inte the programmer and info o power receptacis
Mk sure all the device sockets are emply
Fowear-up the progranmimes,

s o] o ] o |

o prepare the prcgrommess o fransfec the moster devics data o the programmars doto RAM,
Thie programmear will display

FAM . 00 PIN OO

Frass _ 7 _ ] 3 3
the family'pinout code for the 2764 parl. The programmer will then display
FAM 79 PIN ., 33

Lift up the lever on the socket that
has an ilumirated LED below i (3ee
figure). Lires up @in 1 of the deavice
5o that it s necrest the lever and
53l the device into the sockst. Press
dovam Gn tne lever 10 ook the
dewvice in Hace

ooty
Criant LOC denvloas occording fo fhe
drowing }o the lert af the LCC sacket.

208
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Getting Started

r ™
7. Prass T - The programmer will disploy
LOADING DEVICE 7
LOAD DONE XXXX
MNCTE
"NXXX" I the sumcheck of The device See step 1T for mone informotion,
& Lift up the socket lever and remove the master device from the sockel, The master devics dabo is
now fransfemad fo RAM. The mext part of the procedure tronstas that daka o the blonk device
9. Press H m_ T..ﬂ_ _ TR to prepore fhe programmer 1o ransfer the cato to the biank
device The progrommern will display
FAM 78 PIN » 33
10, LUne up pin 4 of the Blank devies so that # 13 necrest the lever and sat The devics inle the socket,
Press down on the lever 1o lock the device in ploce
. Press | sm | . The programmer will display
TEST DEVICE e
PROGRAM DEVICE 7
VERIFY DEVICE o
PRG DONE 01 XXXX
NOTE
XXX in the cbove display represents the devioes sumcheck: the hexodecimal sum of oif
the bytes in the device The number dispioyed shouid mafch the sumcheck disploved
during slep 7 of this procedurs, "ARE DONE O means fhaf T device hos been
progaammed,
12, Lt up the socket lever and remove the device from the socksl. The devices is now programimed
13, To program anather device, simply place it In the socket ond press START,
L A

18 i 290




Programming







Programming

Mz section descrines how fo Rrogram, edit and warity daig =ing the 298 prograrmmer, Included in
this port of the manual i the tlowing irformration:

3 GEMERAL CPERATIINAL WCTES—Explaine commaon HMZols and messages ancourlaraed during
Rregramming operctions. Reod this subsection first, fo familiarize: yourself with the displays

O PROGRAMMING—Dascrioes Copy operaficns, which transfer programming datg from o souwee fo
Ihe 298% RAM and then fo alifer ihe blank device o be Programmed or ihe sshial port,

O ECAT OPERANIONS—Fxnlaing yse of e edlifing function, which ek YOoU access and change
programming dota reciding in the 298 RAM. before that data is Programmead into g device You
may edit RAM dota in Ihree number bozes: hexadesimal, cotal or nary.

0 VERIFY OPERATIONS —Describas o vty cata in fwo locaticns: far seample, betwesn o
Frogrammed device and the data in Ra, A Verlfy checks that the infarmolion In Both locations
& the some, thereoy varifying the intagrity of the dota fransier

Qverview

Prior o programming a cevies, YO st st lood (oko referred to os CORy or transter] the
programmers RAM with dota to be Programmed Into a particular devies, This data may be
rransfarmad fo RAM from elther the sarial Bart, a “moster” [previously programmed] device or moy be
kevad In by hand. You can then ranster ot data to fhe sccketed device

Afler you ansfer the dofa io fhe Programmens RA, vog My make any needed cormechions [
using the EDIT tuncfion, You oy eait RAM data in ary of three numba basas: octal, hexadecimal or
oinary. After data hos besen transfarred, you My check hatl the doata was transtarman comactly by
using fhe Werlty cperncfion, & Varify compores the dota in the Two locations o moke sure Thegny rmicabc.

Beslicies the Frogram, Edit ang Vierity openations described above, this section Includes some @ensnal
operaling naobas, which folloa,




r ™
General Operational Notes
The following displays and noles are comman fo nearly all the ProgramMerity procedunes tor the 258,
The Action Symbol
& special characher is disployved by Data 12 progrommens while an openation is being execuled. This
character is called an oction symbal, cnd appears in fhe right-most chamcier posiflon of the disploy.
For example, during powar v the programmer oufomalically performs o selitest routine Whils this
test is being executed, the progrommer will dispiay
SELF TEST 3
The “tand” of the oclion symbol reéates several limes while an operafion s aking poce o indicote
that the programmsr & execuling the operation,
Aborting an Operation
haost operations (excepd for Q few special selact functions] moy be aboted oy pressing one of he
four mode keys [COFY, VERIFY, SELECT or EDIT), I an apeeation is in prograss when one of these keys is
pressed, the pregrammer will mementarily display an abort messoge. The programmer will then
aEsume and display the mode salected, For example, it you obort an cperalion by prassing The
SELECT key. the programmeer will display
FUNCTION ABORT
and than
SELECT CODE 4,
Programming By-16 (16 bit) Devices
Whan the programimas? & doing operations using normmal 4- of B-bil devices, the 208% RAM &
configurad 1o 128K x 8. For by-14 devices, the programmers BAM iz recorfigured to 44K » 14, Becauzs
word rather than byte oddresses ara used in this mode, only addresses Q0000 thea OFFFF may be
acoassed dwing a Pragram, Verify or Bdit cperation
\ vy
20
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Setting the Beginning Address for an Operation

Although setting the beginning address Is an opfional procedura, you may use it o make transfars
when an operation requires use of anly o partial amount of a davice, RAM or o saral downloodaed
fite When you hove selected the souree or destinalion of the deta that you wish to transkar oy

pressng the COPY, RAM or PORT keyl, the disploy will alwinys prompt you for the specific address ko

begin comying from or o For example, if vou were copying master device dala fo the DrogQrammers
RAM. you would pres

[o] o]
to instruct the programmer to copy data friom the master devics, The Programmer would fhen display
DEV A ADDR/SIZE

The prompt [+ ) preceding "ADDR" in the display means thal you may change the eginning desvice
oddress o any eddress within the range of the devices word Himit To change fhe beginning addrass,
simipdy kay in the hexcdecimal oddress that wou want to sheirt copying from. I the hex value that

oppears in pace of BO0DRT 8 comect, continue to the nest step in the procedurs. The detault
Oddress is Q000

NOTE
I you set the beginning oddrass, vou must also key in The Block Hee (see newt poragroph).
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Sefting the Block Size

You micy set the size of the Dlock of dala you want to move in the same manner that you could
charge the beginning address, After you have sslected the sowrce of the data you wish to ansher
and hove pressed the START kay, the disploy will alwons prormst vou o the size of 1he dato block that

you wish ho transfar For ssample, If you wes copying master device dala fo the programmers RAK,
you would press

_|“_.| ..us.__._u T
Tha progrommer would disploy

DEV ADDR » SIZE

The prampt {4 ] preceding "5SIZE” in The above display means that you may changs the size of the
block of daba you wish o frarsfer. Te change the bBlock size, simply key in the heradecimal numbber of
Erbes 1ol you want o ransfer. If the hex walue thet appears in place of "SI2E" s correc!, aonlinug o
fhex nieeet step in the procedure Default valus for Block size i the devlos slze for devicaralated

cperations. For PO fronsters, default is 44K for 16-bit oddress formats: all of RAM for 47 it or more
address forrmats.

NOTE
You may spacify the block size withowt setting the oddrass

Sefting the Offset Address

When transfarring daba through fhe sardal port, you may specity the aflset addmess if wow anly want fo
cofy a cerfain tlock of the data, For axampla, if vau sat the offset ot 00400, port oddress 000
would be copied fo address Q0000 In RAM.

22
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Keying in Family and Pinout Codes

NOTE
Joms progromiming Poks skip the famiisnout dispio: and aufcmaficaily select §t for vou.
Check your Fok monuoi

Fach cevics thal Data 10 equipment supports is rspresented by a hexadecimal fwC-cigit farmily
code ana a fwo-dight pinoul code These codes idenlify the device 1o the programmer, o ensure thot
the proper programming pulses ang applied fo the part, Wihen you are performing a Program or
Verity operation, the display will always prompt vou 1o arter this coce, For examole il you weare
Frogramming RAM dala into a blonk device, you would press

. The programmer wodld then display

FAM 5 00 PIN 00

o would fhen key in the two-gight fomily code and two-dight pinout code for the device being
programmed. Family and ginoul codes ara lisked in the device fable included with vour Pok manual
or on the Daota K2 waoll chart.

CAUTION

Be sure you enter anly fhose familylpinout codes listed in the device table Invalid codes
may couse unprediclable resulls at the device sockel, which may damaoge the device
Data 10 assumes no responsibllity or lability for results produced by enfry of illegal
family/pinowt code combinafions

sumcheck Display

After the Z98 has paromed a Copy or Verlfy operalion, a fourdigil number is atways displayed in
fhe righl-mast display pasitions. This hexodecimal number called q sumeheck, is ysed 1o warily tha
irfegrity of a data tansfer. For exemple, it you copy RAM data ko the sedal port, at the end of the
. opsation the programmer will display

OUTPUT DONE HHHH
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Programming

The following poges explaln how to tronster programming daba fo RAM and transfer that RAM data to
the device to be programmed. A list of the programming operafions & given below, The procedunes

descrited here o tor front panel opaation, For pregramming operclions wsing remots condrol, s
the remala conlral saction of this maonual,

Cperation Description

locd RBAM With Maoster Davice® Dota Uz 1o fransfer dalo from a master device to the
programmear’s RAM.

load RAM From Serial Port Transfers programming data from a remcle system fo the
RrOgrammess RAM.

Frogram Dewvice With RAM Deta Coples the programming daka from RAA fo the device
installed! in the programming module socket,

Block Move This operation moves a block of RAM dala to another
locofion in AR,

Crtput Rakd Data to Serlal Port Transfers the RAM data fo a remcte syshemn wia the serol
o,

® A rmastar dewice is O previcusly-programmed device whode dana 13 used of o "sourcs” ko pregram
blank devices
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x ™
Load RAM With Master Device Daig
This operafion fansfers progeam ming dafg from a moster devies to he Frogrammer RAM. Whan the
data trarster is compiste the 298 calculales and dlisplays the sumcheck (see sen 8. Usa the
fellowing procedure fo lood the 298 RAM wilh data friom a master devies using the programmer front
anel,
Procedurs Keystroke 298 Displays
1. Selact the copy operation. G COPY DATA FROM
] ]
2. Select the sowes of the dola 1o be E bm__._f, ADDR ! SIZE
fransfarmad. = o
3. Acceot or [=ptionally] chonge the e DEV ADDR . 8IFE
device aodress 1o begin copying Q||_ W
Trom [detaull is 2er0) andior the size . X —_—
af the Block (In bex) o e X X H] ¥ K ETRT
of fhe blo (][I I__II_ H L= | oev xoooeooox
NOTE x [ x ﬁ PR (6P (s |
T specily only Bicck siza, oress _| Ll m |
START and’ than kay In the size,
4. Falsct the destination for the dala, _\I:_..l_ CO DEV= RAM » ADDR
3. Accept or [optionaky) change the _“ wa | ﬁhﬁbu& BN o0
Egin RAM address =
._ s
i) | B! _H_ L™ | CO DEV= RAM 5 XXXXX
FAM - 00 P 0
e A
796

PR
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Procadure

Load RAM With Master Device Data (continued)

Keystroke

298 Disploys

, Enter the Tour hesc-digil fomily/pinout

code combination for the device o
b copied. Familyipinout codes
are listed In the device list included
wilh your pragramming Pak.

MNOTE
i the installed prograrmiming Pok
doas ol require a fomiy/pinout
Coag, e orogharmmern
outomotically skips this step

A

FAM XX PIN , XX

. Inzerd ond lock the moster device

inka the sochke that hos an
INMurnimcted LED below it

LOADING DEVICE 3

. When the operalion is complats,

the following display signals the
programmers rendiness, I on o
code s disploved, check the amor
cocdes list,

. Ramove the masber device from the

socket, To repeal the lood
operafion from another desvice with
Tz some Ramily and pirout codes,
return to shep 7.

LOAD DONE HHHH

MOTE
"HHHH" denotes the device
sumchack, O fouwr hexa-
decima! digit summation of
the dafa looded. This
number shod motch fhe
nurmber disployed whan you
tronsfarred this doba to the
cewvice anginally

26
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{ ™
Load RAM From Serial Port*
To rongter cata received at the sarial port lo the programmer RAM, use this operation. When fransfar
s compieted, the programmer calculates and dispiays the sumeheck of the transfermad dota and will
sigral en error i | does not match the one received with the daia,
Al setting un the sarial post ang selecting the appropriote dara ransiotion format (see ramols
contrgl section], use the ollowing procedure to load the 298 RAM with incoming seral port data,
uEing front parel contal,
Frocadure Keysiroke 208 Displays
- =
1. Zslect the copy operation, ﬂ COPY DATA FROM
2. Seloct the sowcs of the dala fo be _\Hal_ POR, ADDR | SIZE
transfarrad. - "
3. Accept o (oplicnally) change | POR  ADDR ,SIzE
begin addrass offsel ardior block o
siza The bleck size should not F
exceed 10000H. Defoult is he first _|x|__ X _HhL _M__ X _Hu._..ﬂ _ POR XXXXX I XKXXX
InComing oooiness, - — |
MOTE _..n_s_a__x._sl_
To specify only the Biock size just — -
rass BART and key in the aze F o
ddi-oddrassabls fronsiator hos
bean wgctad, the Block sz
should nof axceed KOO0H,
— ==
4. Satect the destinaficn for the doia _|E..._ CO POR= RAM » ADDR
"I dlisglays shown hers moay dilfer slghitiy il you ore wing o trorslalor that ean oodress ouer GaK byles of doto;
far axample Exlended Takironix Hexodecimel ar HPE000.
A A
%8 27




-~

Programming

Load RAM From Serial Port [continued)

Procedure Keystroke 298 Displays

m.r&UmﬁqD:D_u.:U:D_i_n_._Q:ﬂmEb _ u.:: _
begin RAM address Tha host system po:
is novw sat up o downlood data 1o
the 29R Dafer must be sent within x |[ x| x _M_ x || war
25 seconds of Gn ermor message - NPT EAONE E
will Sppedrn To disabla fthe 258

sacond timeout, use select function e
F& (e select funchion seclion).

INPUIT PORT ]

[

G, Torepadt he lood aparation, press E

28
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Faa
Program Device With RAM Dailo
Before programming o davice the systern automalically performs Blegal bil kests and blank chacks af
norninal VCT, 10 verity the ability of the device to accept progromming data. Data is than
programmead info the devica in the socket one yle at a tima This continues until all data bytes have
baen programmed infe the device Afier programming is completed, the dola in the devics is
autoenatically compansd [vedilied] with the RAM dabo to ensune corect programming.
Procedyre Keystroke 298 Displays
1. Selact the copy operation. CoE "" COPY DATA FROM
2. Select the source of the dolo ko be _la.-.__
transfered. - hﬂh._-a} AR
5. Accep! o [optionaly) changs the | s RAM  ADDR. S
hies bagin RAM address andlor T lad
block slze Defoults are 7ero and - —
prp e, ] . 4
& word limit of the device. A e | mans oo
NOTE
To specify anly The Diock sine just L i _M_ X X
prass START and kay in the sizs, m—
4. Zalsct the destination for the data, vy CO RAM= DEV o ADDR
&, Accept of (oplionaly] change the Ty E
hex begin device address ar _ .h___rq}__n_ﬁ_ i
ﬂ g || x % % ST
9
208
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Program Device With RAM Data (confinued)
Procedure Keystroke 298 Displays

. Entar the fomilvipinout code for the _H_ m_ _M_ _|H ._ EAM XX PIN . XX
davice : ’ o

7. mgert and lock the blonk davice ETART TEST DEVICE I
inlo the socket with 1he dluminated . P
LED babonw it m”.um.ﬂ_..__._.m ._.H_@. GEﬂ:D_l_. .ﬁ.ﬁhvmﬁ_ﬂb._-u.m DEVICE [l

VERIFY DEVICE o

3. When the oparation s complete
his display will appecr, The PRG bﬁa____m_ﬁ_.. HHHH
sumcheck shoukd match the one P R e
disployved after the load o R coreclly
cperafion. f an eror coda is prcsgrermrniee
disployed, check the emor codes devioes
list,

% Ramove the programmed device
from the socket. To program
cdditional identical devices using
the data stored in RAM, refurn to
slep 7.

L ==
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Block Move

A block move copies data in one biock of RAM lacalions
Deginning ot 0 defined address. Use the followin

ol dala from ons locolion in RAM o another lecofion in R

Procedure

Keysiroke

o another Dlock of RAM Iocations,
2 front panel keyboord procedurs o copy a biock

298 Displays

1, Sedec! fhe copy operation.

E

COPY DATA FROM

2. Select the source of the dola o be

transferred,

[2]

RAM .~ ADDR/SIZE

3. Accept or [optionally) change the
hex egin address and block sizs.
Deloult values are zaro

MNCOTE

To spacify anly flhe biock size just
friss START and kay in fhe sins.

| =]

AEECE=]
SEERE

RAM  ADDR, SIZE

RAM XXXXXXXKXX

4. Zelect the destination for the data

10 b fransfemad,

CO RAM= RAM , ADDR

5. Accepd or [optionally) change the
rex destination cddress,

(]
[ ]

FEEEE=]

BLOCK MOVE &
BLOCK MOVE DONE
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' ™y
Cutput To Serial Port*
T fransfer data fo the serlal pod from the progrommer RAM, use thiz operation. When franster 13
completed, the progromener calculates and displays the sumcheck of the fronsterred data,
Ater sefting U the serial port ond selecting the cppropriote dolo banslation format e remaote
confral section], uze the following procadure fo transfer the doto from the 298 RAM 1o the serial port
Eing front panal contral.
Procedure Keystroke 208 Displays
1. Select the copy opealion. Rl COPY 0ATA FROM
2. Zalect the source of the dota o be " Ram RAM, ADDR/SIZE
troinsterrad,
3. Accept or [optionally) change | e
begin kA address andior block _ AAM ADDA » SIZE
gize* * Datoults are 00000 and all of 2 MR
ikl s =] ] mame s
Ta spacify anly the block sizs just X _M_ ] _M_ H
oo START ond kay i 1he iz, _ | _
4. Select the destinoficn for the daka. Foex _ 0 RAM = .__u_u__ﬁ} ADOR
5. Accept or optionally chonge the _M_ QUTPUT PORT £
affsat addnass, Execuls the T DONE HHHE
gh ok 5} o OUTPUT DONE HHHH
un_...n___.ﬁ__n_—ﬁl_ T sumchack
4. T2 repeal the oulpul operation, R
Dress
*The dispkays shown here may ditter alighity if wau are usrg o fronskaior hat con acdress ower Adi bvtes of data,
for example, Infel MCSES ar Malomlka Exomax
**For byvid desices. the block size disploved represents the number of A6-0if words thot will ba ransfarsd. Far
_rr ek O Dock size of G000 x 16 will codput SdE. .

a2
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Edit Operations

The foliowing poges describe use of the programmers Edit Tunction, Lsing the EDIT key, you may

(1] edit dota in RAM before it s programmead inlo o cevice, and you may (2) observe and compare
cevice data wilh RAM data. You may edit data in the programmer: RAM using any of three number
Boses: hewadecimal, ootal of Dinary, [Hexadecimal s the defoult value) The number bage s
determined by @ select cods [FS, Fa or F7). Check the select codes ssclicn for the key saguence to
enoble a particular numoer Dose, Whan keying in data, you may anly ke i valuss allowsd in ot

rumber base. For exemple, if you were edifing data using the colal bass, vou could only uss keys 0
thicaugh 7.

NOTE

I you atfenpd 1o edit on oddress owlside The range of fhe device Twa ostarisks will Ealalal-talg
dn fhe 298% disolay (D) When editing dora for o by-Js (Ta-bit) device, four astersks will
appaar. The by-4 devices may only be sdifed In the hexodecimal number bosea
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Editing Using A Hexadecimal Base
Use the folliowing procedure to edil colo in a RaW address using the hexodacimal number bose;

Procedure

Keystroke

298 Displays

1. Select the edit operation,

2. Key in the hex RAM oddress to be
edited®.

EDIT ADDR o HHHAEH

i ._ E _M_ _M._ E E EDIT ADDR s HHHHH

HHHHH DHH , RHH

3. Kay in the hex dato o be enfered
at this RAM addrass®. Use the
REVIEW kay fo clear RAM,

MNOTE

The new dohz @5 disployed foliowing

the AR

[*][x]

4, Press ane of the following keys to
increman! [+ 1) or dacrament [— 1)

the edit address, Press EDIT to go 1o

anacther RaM addrass.

ﬁ__u__u_qﬂna 1.#._._.2 n.ﬂ_._...__
daota data

allf]

incraments [+ 1] to edit the
net higher RAM location.
clacrermants [= 1) ko edit

e nexd Tower RAM lacalion.
ollcwes selechion of onothas
[2Ab address for editing.

5. Press any other function [olue] key
[SPY, VERIFY, SELECT) to et from
the EDIT operation.

"For by-1s (40-bit) devices, key in o Sdigil addres and 4-dight daba,

A -6 edit disploy looks ke this:

HHHHH DDOD s RARRR
1L i 1 ]

T T
=16 cavica Ram
[51a % [ 0515] gl Lo 5[]
wiard wiond

~\




Verify Operations

& Bregrammer always performs o tworposs verify
Uow and kigh wolloge), If the dotg does not malch on o device-o-RAM verily, the programmer will

clisplay the address locotion whare e eror occurs, and alsa indicote whether the Figh ar low
vizllage verlfy tailed, A Fort verify that Is unsucoasstul will Cause he programmer 1o disploy

1O VFY FAlL B2

A6
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F j
Verify RAM Data Against Serial Port Data
In addition to werifying agoinst master device daota, you may also uss the verify apearalion 1o ensune
thet 1he information transterred through the sericl port malches the RAM daota. Use the followling
procedurs fo wardfly thal the Rad data is the same as the sarial port data.
Procedure Kevystroke 298 Disploys
1. Sabect the werity cperalion, E VERIFY DATA FROM
2. Salect the source ol the dala o ba _ i RAM », ADDR / SIZE
verifled ’
A Accepd o (optionally) change the | oo RAM  ADDR SIZE
begin address andlor block size of ar
AR, (= =
NOTE A K % 5 ) 5 jﬂa _ AAN XXXXXIXHXEK
To spspcily anly the Block siza just 1
prass START ond key in the size | e | E x
4. Eslect the source of tha daba fe ba s | VE RAM= POR - ADDR
verified ogalnst the RAM dota.
5, Accept or oplicnally changs the E VERIFY PORT e
port address to begin werlfying or
fram, y
JIBEERE E VE POR DONE HHHH
& If the dafa in RAM does not maich 1O VEY FAIL 52
the part data, the programmer will
display this massags
L A
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Verity RAM Data Against Device Data

Use the following front panel keyviboard procedure o verify that the data In the 208 RAM 13 the same
as the dota in the devica

Procedurs Keystroke 298 Displays
1. Sslecl the verily operchion. _..mﬂ_ VERIFY DATA FROM
2 wq.m._mn_?m source of the data fo be E AAM . ADDR ./ SIZE
3. Accept or [optionally] change the E RAM Lbb.ﬁ?.m_h__.m__.u

eqin RAM address ancior size of

& RPN [=[*1[*] _M_ [ ][ e | mam oo
) O0DOnES

h.m;u__uﬂq:m.wﬂ_:ﬂnmg#._manﬁﬁﬁm m
verified ogainst BAM data,

VE BAM= DEV », ADDR

(4]

Accept or [opticnally) changa st m.u._u.u._..xa PIN O

begin davice addrass =
I | | R T2
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( k.
Verify RAM Data Against Device Data [continued)
Procedure Kevstroke 298 Displays
6. Enfer the familyipinout coda [sea x|l x H . X
ther list Included with your _H_ _u D _|_ FAM p AX FIN XX
programming Fak),
7. Insert ond lock fhe devics - G
Irfe the: onpropdohs sockat, _|_ FEEY SRV =
Exsculs the operafion, VE DEV DONE HHHH
8. To verify oddifiona| identical VN HHHH OHH RHH
chenicas using the data stored In e S R EUEL () B
RAM refurn to step 7. Olharwise, verily st oodress device RAM
ramove the device from fhe socket that tallad daks  deka
If the device does rol verify, the for 3
following displays will signal the
errors, [Display shown on the
sacond and third lines apoears
only when using o by-46 [16-0if) _..__.__”_.H MERIEY RO
dewvice] Press START to display the iy tas
niendt ackdress that dic nob varify By-16 theal Bailed
NOTE m_mcﬂm iordy
The LogicBak verlly ermar massage is S d
differant. Refar to the LoglcPok | ____.._____n____q.__q_._._q___.__“ ___.._.“__._.."_muh_.._ "m__ﬂ___..__j
manunl for the arrmr messoge [ T T T
format e address aMaamum. MMM
. ~
aa
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Remote Control

Thiz seclion of the manual contains the fealtowing intormation;

O 5YSTER SETUP—Exploing how bo set up the 208 for remola conimal opsration. Incledas information
on seting the baud rafe, parlty and stop biis, sefting up the RS232 seral port and Ihe cptional
Papar fope reader.

0 COMPUTER REMOTE CONTROL (CRE) OPERATICN —[escribes oparation of the 2908 under CRC
Ineludes o complets command SLITIMTHANY,

[l SYSTEM REMOTE CONTROL (SRC) OPERATESN—Dascribas opgralion of fhe 296 under SR Includes
key seqguences required 10 exscule programming operations while in SRC moda

O DATA TRAMSLATION FORMATS—Defings the dota translation tormats compalicle with the 298
include: a complete list of all the formats, with examples of sach,

O ZBR/HAMDLER INTERFACE—Deseribes use of the 298 with an IS handler, Includas harcker port pin
assignments and firming diagrams,

295
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Remote Control

System Setup

This section explalng how to sat up your 298 programmae for saral B2 opsmation. Included 15
intormation on seffing boud rate, parlty and stop bits, and RE232 connector pin ossignments

Transterring fo and From Remoie Control Mode

You oy franstar contiol of the 298 fo o fermingl by using hesadesimnol codes B or FR Cods F

enables Compater Remate Control (CRC) and sode FB enables Systemn Remote Conbicl [SRC). The key
sequences ara lisked in the Select Funclions sectlon of the rmansl.

When all terminol cperations hove been complated, wou may reium systarn controd i the 200 by
usirg anather hexadecimal code

CRC: To exit CRE via the 298 keyvboard, press any of the faur mods ks [COPY, WERIFY, SELECT
ar EDIT). To ewit using the terminal's kevboond, press ZICR) to exit. If the “-* [underseons)

command has been executed, wse 7(CH), mwmove and rsinstall the Pok ard then sither
restart of potwer down,

SRC: T exit SAC, press ony of The 2985 four front panel keyiboard mode keys [COPY. VERIFY,
SELECT or EDIT): however, the porl remaing enabled until the programmesr s powered down

Setting Parameters

Before the 208 con operdle with ancther systern, three parometers must be set; parity, sioo Bils ond
the boud rate. These porametars must be the same tor bolh syslems,

A0
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2R

Baud Rate
lo set the boud e, reter k0 1he figure and fafiow this Drocedura:
1. locote the bayg rate rotary switch on the Rrogrammes rear panel,

2. locate the desired Boud rate on the chart in the figure and the witch posiion requiksd foar theat
Baud rafe

4 With a fiat-blods screwiiives tum the switch to the Mumberad switch position that comesponds to
Your cesired boud rate

BUD | swmey
RATE POSITION
&0 0
75 1
110 2
1345 3
150 4
00 5
ala &
1200 7
FROGRAMMER 1800 ]
BACH BAREL - 2000 a
2400 10 ar A
msﬁuﬁﬂ 3500 M oor B
CORMEC TR 4800 12 C
Taoo 13arD
A0 14 arE
9200 thor F
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Parity and Siop Bits
To et parity ard stop bits, reder 1o the figura and follow 1his procedure:

CAUTION

Make sure ihat all device(s) have been removed from the Pak sockei(s] before remaving
the Pok or turning off the programmes, Voltage franstents caused by remaving the Pok
could damage the devicels

1. Turn off the programmear.
2. Pemove the Pak fram he programmers (sea the Galting Sharked sastion),

3. Access the confroller bocrds stalus switch [U53] through the cut-out In the lower right comer of the
protective shield.

BARITY (CFF-ODD, QH-EVEN]

(F——=—1= permy oF. ON)
(——=—3| sroF aits 0er2, ol
e [ Ak e

HOFF-MORMAL OHNUCRT]

STATUS SWITCH UE2

4. Flio the switches fo the dasired settings: the figura shows 1he switch positions set by the factony
5 Reinsiall the proegramming Pak and turn on the programmer.

MOTE

You may averricle the pority and sfop B seffings by using CRC commanos O £ N Jor K
Check tha (YO commands porfion of the CRC Commond Summaany Tatila
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Cabling

The Sewirg handshoke Interconnection My be used io Sownlond dote of A supRoted Doud fate,
when using a hosp syshem that TeCognizes the Swie profocol, The Sawire handshoks ond control
Codes 1 or 2 must be used whan ransmitting formats 10, 44 ar 8% at PA00 beyud

MNOTE
. o raduce slectromagnaric inferfarance (EM, we faeommend using g shipided Cie,

]



Remote Control

o ™y
Serldl Interface Cennector Pin Assignment
_u._.__ Mo Signal r__:m.a._ni_o Description
i Zraund In fhe REFI2 eewironmeant, This Bna |5 common for e 2% and providas
a safety ground conrachan o the RERE-compatible tarminal, in the T
anvironmend, tha 2% VDS slgnal line provides the signal redurn for a
T e il

2 Sand Dok Trararmils cats al RE232 veliage lavals {442V and -54]

3 Recee Data Accepts daba at FE2IZ willage levals,

4 Ragquesl To Send This line & norrnally held hagh oy the progmanenes 1 goes low fo inhicd
gl raansmission 1iaim G farmohs Soumss,

] Cleor ka Sand” & high level on this line ollows the programiren o fransfer dola, A ke
lereml inhibits ko Iranster

& Dato Sat Raady Conneched by infarnal jumper to Dot Ready (pin 20

7 Signal Sround This line provides o commen signal connection fo fha RE23Z ramale
SO

B Carsar Detact” Thils Bna 15 positive whien medemn detects a corrler signal. This line i
sampled by e programmes [ used

=} +24 i Ausciikakle Tor external wse i reguinsd (SO0 A madmumml

10 Mot umed.

44| 20 mA Sand Transmiz data usimg activie 20 A curment 1oom

2 20 i Receive Aooepts do wsing oolive 20 mA currant foop,

13 Detact 20 ma Recanse Dola on pin 42 & Infamally comverted o B5232 levals, Culpul on
pin 43 should oe jumpemed edamnally bo Recalwe Daba, pin 3

1441 ot uEed,

20 Dt Reachy Connectad by imernal jumpes to Dolo et Ready. pin &, & high levet an
thits line from the R5232 daba semminal indicates thal e dota ferminal s
racachy

o4 Pal used,

22 +5 Vdo Avalkaole tor edarnal use il reguired (200 ma moximum)

a3 -5 Ve fuallable for exdarnal uss if required (200 mb mogimoen).

2425 Mol usad
*Bing 5 and B have wernal pull-ups and need no conneciicn i unusad,
e e
44

0




Remote Control

4 S,
R5232 Connection 20 mA Current Loop Connaction
_u_mD_ww..__?___.._mm._Jr TERBAINAL E,Ummbr__imnj ¥
— | s A st —re
SROUND | A — {1 | srRounn CRCUNG | 4 4mh .“
i I 1 i
I 1
SEMD DATA | 2 |k [ )| SEND DATA SISNAL GROUND | 7 [t & |—
I 1 1 ]
1 1
RECEIME DATA | 3 i m [} | RECEVE DATA RECEIVE DATA | 3 T %
] 1
REQUESTTO SEMD | 4 Hvahm [} | REGLEST Tch serad 0 mA SIND | 14 ” [+1
|
CLEAR TO HEND | S 1 3 [ 1| CLEAR TO SEMND 20 meh RECEIVE | 47 “ 1+1
1 1 1
i
SIGNAL GRouND | 7 L [ || SENAL GROUND 20 ma perecy | 43 |
. L ke ]
HalffFull Duagiew, With Handsheke Full Duplex
PROGRAMMER TERMINAL PROGRAMMER m
- - T - hl el
SROUND | Hu } [ || srROwD caouno | 1 .mhil.
n 1 n ]
Ll 1 1 ] 1
SEND DATA | 2 | | [ 1| SEMD DATA SGMAL BROUND | 7 fa—mot— 1 &
1 1 1
I ¥
RECEVE DAt | 3 lger”| [ 1| RECEWE DARA RECEVEDATA | 3 [ | =
] ] 1 1
i I 1 i
SGNALGROWND | 7 |1 [ 1| SENAL GROUND 0 senn | 14 _H [+1
£ I
1 i
HesllFull Duples, Witheut Handshake e Rt on ! B
20 ma DETECT | 13 Lol [
NOTES i |
L AN signols ans aomed with resoect fo e oaginating wal " _ {+1
2 Af undesignatad piis ans to be et apan. st e
A For gopications rhof oo nod regquie: hong'shaklng, e Hall Drugdes
evCrormners acieoe fo sand e & paled up infematly
4 Host spstam’s pht numbes ooy aiffern
L% S
05 A5



Remote Control

' i
Hooking up a Serlal Paper Toape Reader
A Data VO Serlal Foper Tope Reader [950-1950) can be connecled to your programmer, A direc
connection o the programmers sedal port s mads using the sxisting seral paper Iope reader
cabde It will connect according to the specificatlions in the figurs Sel the baud rats of 2400, Two
cperations are possible using the serial paper tope recder: koad RAM from the serlal port and werify
RAM Trom the serial port. See the programming section for the kewdooand sequences to execute these
operctions
SERIAL PAPER
TAPE READER
PROMGRAMMER 19601960
GROUND | 4 1 | GROUND
RECEVE DATE | 3 3 | SEND DaTA
REQUESTTOZEND | 4 |————d 4 | CLEAR 1O SO
SIGMAL GROUND | 7 7| SIGNAL SROUND
+MVEe | 9 — 1 g +24 Wdo
+BVde | 22 22 | 5 Ve
f -5 ¥da px B S— ] =5 Vige
i
1
|,
MOTE
All undiesignatad ping ang To be e cgon,
f
i
m.fr....iu y.
A5

M
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Remote Control

Response Characters

The programmer sands O response eharacter to the computer affer avery command; the foole Datow

summarizes Thess Shoro

chars, A “=" symibol tor o response meand that the command was

computer or the opsrator can respond by Inferagating the programmer with the ¥ or F command,

The ¥ command couse
cades that have cccured, T
description of fhe error slorug wor

Character

MNomea

5 fhe programmer fo sand the compulsr complete list of fhe kst 10 emar
he F commond codes all emors info a g2l eror status word. A

d follows ke CRC commoand clescription st

Description

=

Fromi

Fail

Cluastion

Sert an enteding remate conlrol, after an ESCAPE or BREAK key
s halied o command, of after a command has beean
wiccaessiully exscuted, The programmer fhen transmits J
comage reterm.

mfeams the compular that fhe programmer has failed to
exacule the lost command entared. The programmear then
franamits o carioge =i,

Infarmis the compuber that the progrommer woes ot understard
a ecenmand or the command was irealid, The prograrmmss
then transmits a comioge s,

AN

278




Remote Control

CRC Command Summary

ASCH Command ASCIH Command
Character Description Chargcler Description
CR Execute command K Sel 2 shon bifs
BREAK Al binary fransfar L load friom device
ESCAPE Abort HH BA Select recond size
H 1= Binningg cantrol (IS handier we N select no parity
anly} o Outpout
e Hanaler starf (IC handler use F Program
only) ] Swoir niboles
HHHHH : Set bagin devics address R Respond device
HHHHH ; Sl black limil 5 Surmcheck RAM
HHHHH = Jaf pegin RAM addrass T llegal it test
= Disobla fimeout HH U Set nulls
HHHHH = shuffle RAM dain W erify
HHHHH 7 Split RAM dirto HHHHH W Sl odoress offsat
HHHH & setect familyipincut code for X Error code inguiry
davice b Farity errar
HH A Select dala fransiation format F4 Escope remole contral
B Blank device fest i Familyfplnout inguiny
[ Input compars b RAM-RAR Block mave
o] Select add pariny HH ] Setect function (see sslect furichions
E Select evan pority sechion for list]
F Error sfatug irguiry iy Clear all RAM
[ Software configuration s send ASCI characier 1o computer
Hileler Hj Mo operalion Sand ASCH choractsrs o 208
| Il displory
d Set 1 stop kil

HEze FIBHandler discusslon at end o this section.

MNOTE

Qifher than the CRC Mo Ooenstion cormmeang (which s tha letter "H* on tha keyhoard),
aff "HY charocters in e tohls dancde o Nexodecimol valus fo be keved in

49



Remote Conirol

Description of CRC Commands

A description of all the CRC commancds is given in the foliowing table, The commands are divided
infe six colagorias, shown In bold tvpe Hondler commands are used onby when an opfional Handlar
is used with fhe 298 The following abbreviations are wed In the respense column of the takble 1o
Indlcate the terminal: display

= Frompt characier on tarminal disoloy
CRLF Carfage return followed by a line feed
HHHH [t expressed in hexodecimal

CRC Command Descriptions

Command Merme Response Dascription
CONTROL COMMANDS
RETURM Execuln ._
ESCAFPE =CRLF Apart.
BREAK = CRLF Aoort birary franser.

UTILTY COMMANDS

GICH) Softearne Configuration HHHH = CRLF Zends o A-chgit he numser
configuration representing
e soffware revision of the

orogrammar.

HHHHH = [CF) Set Bagin RAM =CRLF Defines the first RAM
addrass for dota fransfars.
Dafault is QCO00.

HHHHH 2R Get Rlock =CRLF Sets the numibser of bybss fo

be transfamed or
programmed, Dataull is the
device siza or the RAM Hmit
les the begln BAR .
addrass, Must ba set for a

RAM-RAM block move,

50 e




Remote Conirol

]

Com mand

Marme

UTILITY COMMANDS (contin Werd)

HHHHH :[C[R]

HH JICR)

S[CR]

FICR)

LR

HCR)

IRy

=/
251 Kewsroke

1CR)
298 Display (CR)

Jef Begin Device Acidrass

Sglect Funclion

Sumcheck

Error Status Inguiny

Ermor Code Inguiry
Mo Operalion
Escope Bemoe Conol

Jand ASCH Charactars

Raceive ASCH Charoeiers

Responze
=CRLF
= CRLF
HHHH = CRLF
HHHHHHHH = CRLF
HHHH = CRLF
=CRLF
Mane

Description

et the first device address
o be programmed or the
A destination address In
O RAM-BAM hloek move,
Detaulf is 0ooon,

Accesses the sodemal seleact
codas (HH] in the extandad
software of some
EroQramiming Pk

Calculotes the sumcheck of
the AR date from the
Deginning Ram printer up
te the ward limif of fhe
setedled device

leeturrs o 3240if weed fhat
codes the aooumuialed
BITOMS (288 dascriphion
olicrwing fhls fobie),

Dulpuls the aror Codes
stored In the seratch-Ran,

MNo-op cormmand thest refurns
@ prompt charoetar [=).

Returns contral of the 298 o
he front pones,

Allow computer to
fecognize the 298%
keyboard entries apg
manipulabe the
Rrogrammert disploy. Sae
descrinfion folicwing this
tatile.




Remote Control

Command

Maome

Descriplion

DEVICE COMMANDS
TICR)

BCR)

(R

FFFR DI}

RICR)

LICR)
FICR)

VICR)

llegal-Bit Test
Bhank Check

Farmity and Pimout

Select Family

Raspond

Loveadd
Frogram

Marity

=CRLF

= CRLF

FFPP > CRLF

=CRLF

ALALIRIC = CRLF

= CRLF

=CRLF

=CRLF

Test Tor an illegal it in the
dewice

Checks that no bits are
prograrmmed in the denice

Sends a 4-digit hex coce
[FFFF) reprasanting tha
Family ard Pimout Code
Fends F when ihe cods is
nab reguined,

Salects he 2-digit hax
Family code (FF) and the
2-cigil hex Finoul code (PR
required to progrom a
particular device

Indicctes the device status.
Qupuls AAALANRC where:
AAM OF AAAA = the device
word limit, B = he wond
size and © = WOL
[NOHID] status.

Lo fhe devica daka inla
e RAM,

Program the Eal dota info

tha davice.

Verify the devica data
against The RAM cala.

26




Remote Control

—_\1

Command

Name

Response

Descripticn

10 COMMANDS
DICR]

EICR)

MICR)

SR

MICR)

CFF AICH)

HE MICH)

HH LICR)

Salect Ogd Pority

Galect Even Parlby

Salect No Pority

Sat | Siop Bt

5at 2 Siop Bits

Select Tronsloation Format

Select Record Siwe

Sl Mudls

= CRLF

= RLF

= CRLF

=LRLF

=CRLF

=CHLF

=CRLF

= CRLF

Satz ood parity. Default |z
iz parity swiltch seting.

Sets even parlty, Default s
T parity Switch sefting,

Satz no parity. Defoult i the
parity switch sedting.

Sats 1 stop bat. Default 3 the
stop-bit switch setling.

Sals 2 sfop bils. Defaulf is
the stop-oit switch sefiing.

Cafines the instfrument
conirol code (] ond dofo
translation format [FF] for W2
dota transfors. Detaul =
instrument control code
zero () and MOS
Technology Fommet [#59).

Cafinas [HH) tha oulpul
recard slze Defoult s 18
tartas e racond (8 Dytes
per recird in the Foirchild
Fairug Torrmiat).

Dediries [HE) the numiber of
rnulls culput afier the
corrlage retums and
arabilas tha ling faads
Default is FF (mo nulls) and
no line feeds

“ S| the dofa tronskotion formats discussion in this section of b manueal for detalls on e insfiurmen?

comiicl cade.

|-OJ

250
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Remote Control

Command Mame Response Description

D COMMANDS  [continued)

HHHHH WICH) Set Address Offse = CRLF Dafines the offset oddress
on oufiput and the value
subtrocted on inpuf, Default
it 0 on autput o the first
Incomirg address on Input,

={CR] Diakle Timeout =CRLF Disables the 25sscond 1D
fimeoul. Restared anly of
DOWET-O,

IFCR) Ingt = CRLFE Input dota from the source
10 Thee RAM.

OICRY Output = CRLF=I Catouts data fram the RARM
to Thie computer

CICH) Cormpars =R Compares Ihe Radd doto
with the data sent from the
campitear

YICR) Fearity Error HHHH = CRLF Responds with e b

number of parily arrors
since: the kast Y command,
Dower On, ar pority
commard [0 B or M),

Al Besponse accun after dota ransmission with fre proper serminalion.




Remote Control

EDiTiNG COMMANDS

RICR Swiap Mithlas =CRLF mxn:_u:m__mm e high- ang
w-orclar hcilves of SRSy
ward In the A,

WCR) RAM-RAM Bloc Mg =CRLF initicites o daiy Block
Wanster from ang R
Ioection to Gnother. Begin
AN tdcirgss, Block size,
Ond begln devipe Sodress
Must be set fips

HHHHH wicm Slit BAM Daig =CRLF Used dar 14.hy
A=l eTu et aota, Sl
. he even: gng odg.
numbered bylas o ha
bk, SERtOled by o
cenler [=lallyl HHHH, which
st B2 a power of 2
Betvaan o and the Raps
midnaint. Diefauie is the [ang
midaint
HHHHH - Shuflle e Dol =CRLF Used for Akt E..Q@U_dnm_mmn;
dota, Merges thg Block aboyg
canfer paint HAHHH ity
the bl below, The cenler
PCIM must be o ower of 2
betwaan o and fhe Rapg
Mmidpcing, Detault Is he Ak
mMidaing,

Clear Al g =CRF Clears the Brogramriarg
. 20 RAM fo o EroEs




Remote Control

CRC Interactive Commands

Tan CRC commonds aliow the programrmer's digploy and kevboord o be wsed os o terminal while in
CRC mrocde. The compuier can promp The dser via the 298% display, then read back the e kayadd-
in respone

The _ Commaond

e _ (uncerscons) command aliows the ferminal to recognize he 298 front panel keyshrokes, Bach
vey on fhe 256 sends o comesponding ASCH code, listad in the following fabls

MNOTE

¥ this command has been executed, you cannol ssf CREC by striking ane of tha 208%
function keys. To axit, efther () progs the 2" key on the terminals keyboord, foliowad by O
cormioge refume or (2] emove and rainstal the Fok or {3) pawer down,

298 Koy Pressed Corresponding ASCIH Code Sent

09 0-a

AF AeF

R A

FRT =]

DEVICE DE

CoOPyY oo

VERIFY WE

SELECT oE

EDIT EL

START a1

REWIEW RE

Mo key pressad prompt anly (=]

A

o]




W.||II|||I.III|I|I.|.| _—
The Command

The * [back SLastophe] cormmandg dilows vou fo fransmit AScy choracters o the 2585 displary. The
alid ASCI codles ang Trvair conesponding hesadacima) todes are shown i the fallowing ke

Hex Code Transmitted

ASCH Coade Displayed on fhe 298

A0y through 39K -8

MH through 544 AT

20H dpaca

24H thraugh 2a4 Action symibe)
29H =

204 =

2BH +

ECH i Ho_...,oﬁ_dng_
20H — [hyphan)
2EH + [period)

ZFH !

3aH = [short hyphen)
3BH all disploy sEgmenty jif
ICH Pl

a0H i

3EH &

IFH K

40H &

AAH <

aCH %

07H besnep

Esﬂocn.m __..u_.._umun_.__ QTG with g MRZOge and dong Mot fespramand o Sitpiay chamncier if i code 1§ sant by jlsal, It il
EMBlY cavse the 2085 Esmper io soung sy,




Remote Control

Error Status Word

After executing The CRC “FY command, o 22-bit airor status word will B sent to the computer (o
terminal]l. The error status word format (s shown Inthe following ioble The foble shows thot the aight-
charactar wiord & broken into four twoehomacher groupse The first two-charocier group defings receive
arrars, the second group defines progromming errors, the thind group defines 110 erors and the last
group dafines RAM emors. Each two character group contains a maximum of eight bits, wilh each kit
representing the preserce of the defined ermor or emor lype. Multiple ermors within a character do
accuns tharsfora, i1 all four bits within the charecter are used and present, the frongmiffed chorocter
would Be E while if fhers were no amors prasent tor that choracter e would be fransmitied.

Bi1
Type of Errar Mumber  Value Description
RECENE ERRORS | i) AMY ERROR. W the word ooniains ary e, the
most significont bif (it 34) will be high
30 4 Mot used
9 2 Mot used
28 1 Mt usad
27 b Mot ussd
28 4 Seraloverrun ermor [42)
25 z Sarial-framing srar (44, 43]
24 1 Buffer ovardlow, e, =15 characters (48]
PROGRAMMING ERRORS 23 a Ay devica-raloted emmor
a2 4 Shart linee mot set high (26]
21 2 Blocksina + begin device addrss exceads
dewloe address
20 1 Compasite DAC error
19 a Device not blank [20]
18 4 llagai bit [21]
17 z Morvserify (23, 24, 24
kls] 1 Incomplate programming, of P Rrognememing

rmodube (22, 25, 30-37




Remote Control

Bit

Type of Eror Mumber  \olue

Description

I ERRORS 7]
14
13
12

B odn oo b oo

14

RAM ERRORS

Ch O =
o on

(= RN
* b3 B0 =

8 — the word confaing erar information
0 — o recaive amos

C—[=8 + 4} & = Device-aloled arrar
8 — gevice Is not biank (eror 20)

0 — no inpul ermons

0 — no input o

1 — RAM end & nol on K boundary [arror 43)

4 = Start line not set kigh [sror 24)

B — RAM eror [effor 42, and possibly 44 and 48]

Iy errer (46, 80, 58, 52, 94, 95 ar any 11D amor)
Mot used

Mot used

Compors arror (52

jumcheck amor [82)

Record-count eron MOS Technology (93)
Addrass-check arorn Signetics ond Tek Hex [52)
Record-yps ermorn Infed mellec BIMDS [(R4)

Addrass emor e, =word limit (27, 26, 54, 56. 57, 95)
Data net hexadecimal (84, 85, 51)

Insufficient data received, ASCI-Hex and Gotal (54)

RAn-hardwane emor (&d, & or any RAM error)
Mot used

Blocksize + begin RAM oddress excesds RAM
acdrass lmit [27)

Invalicd canter point for split or shufle

Hegal split or shuffle

MO BAM or insufficlant Rah resident [44)

RAM write ermorn, of program-memaory e [43)
RAM end not on 4K Doundary (62, &%)

EXAMPLE: Whnat errors are indicated in this ermor stotus word: BDCA00E

MNOTES

L The numibers in parentheses ane 290
aror caces, defined in fhe ammor
Codes sachion,

2 An effor COn Couse o5 mony 08 3 hits
1o be high: the Bif which reprasents
the arran the most significant Bt of
fhe G-dit word in o which the error bit
aocurs and it 31

2 Aftar baing read. the airor-stofus
word resels fo zaros

R



Remote Control

Systemn Remote Control

The programmers Syshem Remote Corfrol [SRC) capability allows you contral of the programmer’s
ocperation from a farminal. Once the controling kenminal hos been propery inferfaced to the
prograrmme, selact funciion FE (Port Enaobie) must be entered fram fhe 708% keyboord Yo anoble SRC

Command Protocol
Ther syrbax for SRE s similar to thot of the 298% frani panel aperdtions. When keyving in commands

from a fermincl, the programmer recognizes the first two choracters of sach wordl {encapl REVIEW), oz
shown In tHe following SRC table

NOTE
Tha formal Menw con also be disployed by enfering FOHCR).

Command m::,___,._.: SRC

298 Keyboord Command Remate Comrol Command

Copy OISR
Verily VEISF]
Selact SE(SF)

Exctit EL{s5P

Denvice C/E(SF)
RARA RA[SE)
Fort PO[5R)
Reviaw !

. -

a0 .




Remote Control

The space bar [denotad by the leHers (5P) as shown in tbe table] is used alber the command as
delimiter, satting 1he boundaries for that command. The programmer will ned define the choractsrs
irpadt undil the space bar is entersd, And, sincs the programmer only recognizes the first beo
charactars of the commaond, some wariations are pestible For sxample: the command COPY from
DEVICE [¥xXX¥¥ = Device Addrass, Y¥YYYY = Size) o RAM (L2727 = RAM Addrass) can be written wilh
the same resull in either of the foliowing woys:

SO SPIDE S P R R SPT Y Y Y [ SO S PIRASPIEZZZZICR)
ar
PSP DE Y K E [P R SR Y Y Y SPITO SPRAMSPIEZFTTICR)

MWOTE
The word “TO" must be keyed in befarg the destinafion when enfering commands with SRC,

When entering dala on 1 teiminal. the slash (] s uzad in ploce of the REVIEW key. When pressed, if
couses the previous charactars), prior 1o 4 sooce bar endry, to e lgrored. The characters are shill
displayed on the screen: however, all entries back to the previous space bar are ignored and the
operatorn con enter the replacemeant charachers

ou may enter SRE commands in fwe woys: direct or inferactive, Direct entry uses the format shown in
{he above example Enfry of the device address, size and RAM address is oplional. The infesactive
method streamlinas the enbies required. When a command s keyed in, the terminal: display is
similar to that of the programrmes. For example, i you key In CO(CE]. the fermiral will display

COPY DAgA FROM. The SRC command key sequenceas ane shown on the iollowing pages. Both the
2965 and the lerminois displays are shown,

MNOTE
Just o3 with 298 fronf pars! confral you con change the Deginning oodress biock sire
ard e destination oddrass i needed, Raad the Ganeval operaling nofes ol the Deginning
of tha progromming section for more Informafion. f pou set 0 beginming oddress, you mus!
afso set the biock sia Defawl! for the baepinning ooaness s QOO00,

PR

&1



Remote Control

load RAM With Master Device Daig
Us= the following procedure fo transter prograomming dofa from o master devics to the 29R% RAM

298 (15t line)
Procedure Terminal Key Sequence  Terminal Display (2nd line)
1. Select the copy ooerafion. L[ o][e] COPY DATA FROM
COPY DATA FROM >
2. Select the source for the dato & | DEV,. ADDR SIZE
Select | (el A
DEV ADDE, SIFE=
3. Accept or [optionally] changs the T _M_ g CO DEV= RAM, ADDR .
beginning device address and
block sizge 1o copy. Daefault & Q00CO, _M_ A || cr C0 DEV= RAM ADDER=

4. Accept or (optlonally) change the
beginning RAM address, Defaull is
(0000,

_ FAM , 00 PIN 00
FAM 00 PIN 00>

If the programming Pak indfoled does nof reguine entry of @ formily/binout code the 298 skins fo fhe
dispdeny shown in step 4,

o2 8



Remote Control

|‘f
Load RAM With Master Device Data [Continued)
298 [1st line)
Procedurs Terminal Key Sequence Terminal Dispiay (2nd line)
5 Accept [or If display is wrong), key _ nnl_ LOAD DEVICE
in tne A-digit family/pinout code for
the devica (check the device s or LOAD DEVICE >
received with your progromming : I —
Fo LI ]
&, Ingert fhe Moster davice info the _M_ "LOADING DEVICE 7
ﬁmﬂﬂ% fhe dluminoted LED LOAD DONE HHHYE
L
surmhack of
diaia ransherrad
corriage ralurn
LOAD DONE HHHH =
_|_| -]
sumcheck of
dain ronafered
7. Ramove the master device, To
repeal ihe cperafion, raturn fo
slap d.
200 Dispday
*aminat Dispkay
J

A9



Remote Control

Program a Device With RAM Datg
Use this procedure to franster RAM dato fo o blank device to be programmed, using SRC cperchion,

Procedura

Terminal Key Sequence

298 st line)
Terminal Display [2nd line)

1. Salact the cony operation.

COFPY DATA FROM
COPY DATA FROM =

2, Selact the source of the dala
1o De copied.

RAM ., ADDR SIZE
ARANM  ADDR, SIZE=

3. Accepl or [opticnally) change the
beginning device address and
IlCek size b bransfen Dafaul is
00000,

CO RAM= DEV » ADDR
€O RAM:= DEV ADDR>

Bd

k]




Remote Conirol

Program a Device With RAM Data [Continued)

298 [1st ling)
Procedure Terminal Key Sequence  Terminal Display 2nd line)
4, Aoceqt or {ootionally] change the _ ] FAM ., 00 PIN 00

addrass b bagin ransfering o
[efault i the first device addrass,

- DOEEEE

NOTE
i vow are using @ progeamimirgg Pak thal does not require antry of o familypinout code the 278
skips to the oisoloy shown i step 5

FAM 00 PIN 0=

5. Accepd, or if display s Incomect, key _ R PR A CE
. in tne d-digit familypinout code for .||_ QA DEVIC
the denvice you Gre Qrogramming PROGRAM DEVICE=

ar
[check the device list included with =
the Fak). : “_v_“.E

&, Imserd fhe Dlonk device inbs the _Iﬂ 'TEST DEVICE )
sockeat with the lluminaled LED “EROGEAM DEVICE 3

elcw I,
'VERIFY DEVICE )
MNOTE '"PRG DONE NN HHHH
W the Qispvays rapresents the suincheck of
number OF gewices Drogramimesd data fransfered
since power-uo carriaga rahurn
ARG DONE NN HHHH=
sumcheck of —1—
daba transfered —
._ 7 Remove the programmeed device
To program anathar, returm o e & ' I08 Ciaphay
lerminal Dispioy
L o
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-,
Lload RAM From the Serial Port
Usa the following key sequence fo fransfer dota through the serial port to the 2985 RAM, using 5RO
oparation.
298 (st line)
Procedura Terminal Key Sequence Terminal Display [2nd line)

1. et up the seral port aocconding o

fh inshiuclions given at the

baginning of fhis section,
2. Select the aporogriate dalag

franslation farmal (lisked in the

following subsection) and anable

fhat formaol wsing select code B3

[see salect funciions seclion for

exact key sequancea).
3. Select the copy operation [ e _ 0 :m COPY DATA EROM

COPY DATA FROA=

4, Selact the source of the data _ Pllo ||l = POR . ADDR SIZE

g 22 ] )

POR ADDR, SIZE>
A
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il ™
Load RAM From the Serlal Port (Continued)
298 (st line)
Procedura Terminal Key Sequence  Terminal Display (2nd line)
5. Accept or [optionally) change the T o |
Eginning port addrass and size of _H_ _| _E COLPOR= [ ADOR
the block to copy. Default is 00000, _M_ BE CO POR> RAM ADDR>
NCTE ;
When fhe familty/pinout code for o o
fy-id (Td-bit) dewice hos baan | [ 1
selactad, the port biock size s in _M_ & _ $ __ x.._ s _ |
tarms of Ié-bit doto A hew Diock 1 1
size of 100 {by-18) wil loog 200 _H_ - i _ i _ E _ i
titas of dofo _H_ E ___I!.._ _|||_n .u= By
&, Azcept of [optionally] change the =] UNPUT BOGT &
Eeginning RAM address to transfer ;
the data to. Defoul is 10000, or INPUT DONE HHHH
Ingtruct e Buost systam jo send the e
data file W the fimeout s not turmed z 1 z h oA
off [(select function FE), the file mus) D _H_ _H_ _||_ _H_ H ﬂwﬂﬁﬂnmmwzmn
e sent within 25 seconds or an =
arnor message will be displayed, u,__”_____..._____ﬂ_.ﬂ._._.w.___m._ w.__m_"u_._._“___m HHHY
A e
sumcreck of
Sato frafaferec
QU Display
Terminol Deplkay
R =
0 ai
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Output RAM Data to the Serial Port
Use the following procedurs o outpul doto fheough the serial port, using SRC aperation,
208 (st line)
Procedurs Terminal Key Sequence  Terminal Bisplay (2nd line)
1. Set up the sarial port LEgirg the
Procedures described in the first
part of 1his seclion.
2. Select the aporopriate dato
fransiction format from fhe list in the
fallowing subsection, Erable that
format uzing select cods B3 [sea
the salect funchons section of the
manual for fhe key sequence)],
3, Select the copy operoficn. _\ [ _ML_ ts _ COPY DATA FROM
COPY DATA EROM =
4. Select the ssurce of the gatg =|__ A \__ﬂn, RAM- ADDR 5IZE
12 b2 copiad. —
RAM  ADDR SiZF>
. S

&8 298




Remote Control

Output RAM Data to the Serial Port (Confinued)

) 298 (1st line)
Procedure Terminal Key Sequence  Terminal Display (2nd line)
4. Accegt of [oohionally) changs the _M_ CO RAM= POR » ADDR

beginning RAM addres: and block
size. Defoult I3 0ODOD

MWOTE
Whan the fomilly/oinoul coda for a
byl (&8 device hos been
sslectad, the port Diock sz s in
fsrms of 14-hit data A hex biock
size of 100 (B} will lood 200
bytes of data

ﬂ

_H _.||_ CO RAM= POR ADDR=

ERE
[=][<][~]
HEES

EIE

— |2

(=1l
i R
2l a7

..J

& Accept o (optionally] Chonge he k OUTRPUT POR 7
first port eddress fo begin copying i o

o Dedaull s DO00D. "OUTPUT DONE HHFMH

sumicheck of
doria fransfered
formcied dolo file scrolls
through an digsclay: than
TOUTPUT DONE HHHH
—_—

mmeheck of
dala ransfered

alg

"20E Display
*eerririal Cisplay

0 A
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=,
Block Move
Use the following procedurs to move dalka from one block o anathar in RAR, uging SR operslion.
2968 (131 ling)
Procedure Terminal Key Sequance Terminal Display (2nd line)
1. Selec! the copy operation, _M_ o E COPY DATA FROM
COPY DATA FROM=
2. Select e source of Mg dato BRI RAM, ADDR SIZE
Ran  ADDR. BiZE=
3. Acocept or [optionally] chanps the T || o ||
Beginning RAM address and size of D _l _ _|‘_ G S
the block to copy. Detaull is 00000, __ " _ jﬂ CO RAM= RAM ADDR=
ar
1 3 3 [ IR |
T m Y .I ...-. B EPMCE
B E SPACE E |_ A R
4. Accept or (optionally) changs the R ‘8L MOV )
first odlciress in RAM 1o which the D il B
bock will be moved, Daefautt Is 00000, g 'BLOCK MOVE DONE
_M__H__HH | : _ . H tarmiral shows no chargs
"258 Disolay
A

258
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Verity RAM Data Against Device Daig

Use the following procedurne 1o
using SRC openatlon

Procedure Termingl Key Sequence

vedify thal the data in the 298% RAM B the same o3 that in the davice,

298 (st line)
Terminal Display [2nd line)

] ]f=]

1, Select the werily aperation.

VERIFY DATA FRONM
VERIFY DATA FROM=

2, Salect the source of he clalo
0 e veritisd,

- e
Do=n
=1+ ]

EEE]
EEEEEE
Ll eI =

3 Mocepd or [opficnolly) changes the
beginnirg acdress and size of e
Dleck fo verify Default is 00000,

DEV, ADDR | SIZE
DEV  ADDR, SizE=

VE DEV= RAM» ADDR
VE DEV=RAM ADDR>
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Procedure

Verify RAM Data Against Device Data (Continued)

Terminal Key Sequence

298 (13t line)

Terminal Display (2nd line)

4. Accept or (optionally) changs the

first oddrass in RAM with which the

ol will b verified, Defonl @ 00000,

MOTE
I o e UEING O DEOQRTITinG Pok
that doas nal ragquina entfry of o
fomnify/pinout coda the 208 skips
to fhe display shown in step 5

L Aceapd, o if displayed cods s

Incomact, key in the d-digit
familyipinoul coda Tor the device
you are verifying (check the device
list included with the Pok)

[[or]

DEEEEE

-
EE

FAM » 00 PIN 00
FAM 00 PIN OO0

VERIFY DEVICE
VERIFY DEVICE=

4,

Ingert the device into the socket
with The illurminatad LED Dalow il

. Remove the device To werlfy

anathear, redurn fo slep &

"VERIFY DEVICE o
"VE DONE HHHH
_|_|_

sumsheci of
chla ranshered

cariage retum

WE DONE HHHH
[

surrezheck of

data ransterrad

TI0E Cisplay
lamninal Dispioy

i

=0
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Verify RAM Data With Serial Port Datg

. 298 [1st line)
Procedura Terminal Key Sequenca Terminal Display (2nd line)

1. Set up e serial pod using the
procedures descrived in the first
frart of this saction,

2. Selec! the appropricte dota
franslation formrat from e list in the
faiowing subsection. Enable that
ferrmal using select code B3 (sea
the salect functions section of the
rmanucl for the kay saquanca).

3, Select the verity opsration. v _ E __.5_ VERIFY DATA FROM
VERIFY DATA FROA =

4. Select the source of the data H_ _lal_ E POR, ADDR SIZE

o b werified.
POR ADDR, SIZE>

ELS 73
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74

4 N
Verify RAM Data With Serial Port Detta (Continued)
298 (st line)
Procadurs Terminal Key Sequence Terminal Display (2nd line)
3. Accept or (optonally) change the T _ a __uﬂ_ VE POR™ RAM  ADDR
eginning oddress ard Biock size — :
to verlty, Detault is 00000, _|m_ A _ o _ VE POR=> RAM, ADDR>
ar
' —
CALEIEEL
|
DR RE
LIl ][ = [ ][ =]
4. Accept or [oplionally) n:n_.n_mﬂm the [ "VERIFY PORT o
oddress fo begin varifyving with, = E
Defaull is the first RAM address o VE POR DONE HHHH
10000, ? 1 i T
L2 ] ] i i
WE POR DONE HHREH
|-|_
surmShack af
veritied doto
V2R Dispicey
Heririreal Dispskay
LN o
et
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r N
Editing in SRC
Usa the following procedune to edit dota in fhe 208 RAM, wsing SPC operafion.® Exit the SRC edior e
pressing he ESCAPE key
298 (1t lina)
Procedure Terminal Key Sequence  Terminal Display (2nd ling)
1. Sedect the edit moda. Ell b __|E | EOIT ADDR ,, D000
EOIT ADDR 00000
T —
2. Key in the hexadecimal address B2 el _ﬂ | i XXXXK DHH, RHH
fhat vou wish 1o edil, = — &
AXXKE DHH, RHH=*
L L L
addiess  device RAM
{in hewa- dalo dala
chacimal)
3. Key in the new data fo be ploced _ H _ H _M_ ZFZFT OHH BHY
of the disployved oddress, Mext
addrass will then autematically be ZZXFF OHN, RHE=*
displcryed, ;
(e ST
NOTE addrass +1
o decramant foddrass-I) addresses
press the ke
“By-1d devics edliing coutes o display of this foermat en the sarminal: ADDR  DEV  RAW  NEW RAM
XHEXE HHHH HHHY =
A J

s

L=
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' B
Select Functions In 5RC
The special codes cescibed in the select funchions section of this manual can obo be invoked whike
in SPC mode.
To display all the select funclions availoble, press H_ _H_ _M_
The following foble st the sslect funciions and the codes used o enable them, from both the 998
and kerminal keyboards
Hex [268] Code SRC flerminal] Code Title
A a0 Swap Nibbles
A2 F Fill &k
Al I Irnvert Rah
Ad C Clear All RAM
AS sp Spdit RAM
Ay SH Shaffle RAR
B0 Ce [Desvicie Size
B4 5 Sumcheck Rahd
B2 ¥ Systern Confi
B3 FO Formot Mumber
B4 K] Monbiank Fall
B o Dispbery Tt
Ci CA Calimrertion
o7 LE leader Cutput
(] 5l Size Record
[l ML Mull Sount
FO FiR Pragrarm Count
F RE Rernohe Maocda
F3 L Lok Doty On
F [l Mibble Mods
F5 Bl Bincry Boise
Fty o Octal Bass
Fr HE Hex Bose
Fa By Byiz/Mib Mode
F2 Tl Timecut Off
EA CH Char Catput
F& EN Erable Port
\ R RE Remate O O y,

Fh 0




at

. Remote Control

Yol may enable wlect functicns in bwo ways using SRS sither by keving in the 2-digit 3RC code
[followed Dy 0 carage retum] or by first pressing “5E" and then the hex code, The following examgple
stz how fo clear fhe 298 RAM [hex code A4) using both mathods,
STAMDMRD ENTRY:
eoet [0 [[€ ][ mee [ o |[10 ][]

U e
the 258 will then dispiay CLEAR ALL RAM ** ard the terming! will display o promgt (=),
ABEREVIATED EMTRY:
press [« ][ ][=]

The 296 will then display CLEAR ALL RAM ** and the terminal wil display a promgt (=],
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Data Translation Formats

Introduction

This subsection defines the data transiation formats avallable for the 258 The 2968 & capable of

infarfocing with all RE232 serlol equipment emploving o date translation formaot descibed in this
subsection.

Eoch dafa franslation formnal is assigned o 2-digit code which the openator enters inte e
programimen (from the kevboard of, in ramote control, through the seral port] to 2end o receive data
in that format. In cddition 1o the data translalion format code, there is o 1-digit insfrument contral
caoe which specifies confrol charocters 1o be tansmitted to, or recaived friom, perpheral instnirments

In z=veral cases, fhe 2083 standard display smbals will be shortered to accommedate amgs
addrass fields used with some fronskation formats, These are:

O Copy RAM to Port FORMAT.  HP S4000 Absolute [Format £29)
DISPLAY:  RAM=POR ., ZZT2TT

O Copy RAM o Fort FORMAT.  hotonoba Exormeas [Farmat $87)
DISFLAY:  RAM= POR o, ZITT37

O Copy Porf to RAM  FORMAT  HP 44000 Absclufe (Format #85)
DUPLAY: P o ZZZZ22T2IVYYYY

O Copy Port fo RAMN FORMAT  hotorola Exormaoz [Format #87]
DIGFLAY: P ZEZZEIPOVYYY

O Copy Port 1o RAM FORMAT:  Extended Tk Hex (Format #54)
DISPLAY: P, LD ADDRMYYYYY
Po HIE ADDRYYYYY

0 Pressing REVIEW o review W0 parometers

FORMAT  HP 44000 Absolute® and Motoralo Exorrios
DISPLAY:  XXXXNYYWYYIZZZET

® In e HP format, ZE27E represents the sic least significant digils in B B-digit address fizbd f aither of the fwe
rnast significont dighs in the fleld ls rot 2ere, the display will show PORT instecd af the addiess To view the
address, reinitiobe e key segueance for the inpll or culput apanation.

78
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Data Verilication

For datc verification, fhe 298 cakculates o sumcheck of all data sent 1o or from he programmess, Af
the end of o successiul input oparation, the programmer will dsplay the sumcheck of all data
transfermed, | will also compare any recelved sumcheck flelds with ifs cwn coleuation. i the fwo
agres, the programmen will disploy the sumcheck; a mismotch will produce an emmor MBss00E
Duiput data iz abways followed By a sumcheck field which may e printed on disk of lape for use In
subseguent Input operations

Description of Format Codes

Ecch format is assigned o 2-digit dala anslotion formel code which fhe cperator enfers o instruct
the programmer o5 1o which format fo we In addiion to this code, a 1-aigit instrurnent contral code
may e used to specly conliol characiers for periphernal squipment, The codes must bBe tormeathed
as follows: xyy, where "™ Is fhe instrument confrol code: ™y the farmat code If no codes are entared
into e programmer, the curent dedaull veluess will be in effoct,

The follcwing list shows the instrument confrol codes, with the coresponding 298 action.

. Control

Code Programrmer Action

u] Sends dolo immediately and confiruoushy unti acknowledging o “reader off"
code. ftwill then stop sending data until receiving a “reader on” code. Sending
NG controd codss results in normial, eninferrupted ransmissicn.

1 Ssnds “reoder on® [ASCHE DT Hex 141 whan ready o receive dala, and “reacer
off” (ASCH DCHHex 13) when all daba is recetved, Also send “punch on® (ASCH
LC2iHex 12) before sending doto, and “punch off” (A% DCd/Hex 14] after
sending data.

2 dends data after acknowledging o “recder on® (A5C1 BC1Hex 14), and stops
sending dota after acknowledging a “recder off" ASCH DC3Hex 13)

240 Q
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Leader and Null Output

A leader is a siing of characters thot is attached to the beginning and end of a data file. | s used
to separnote different files from one anather and allews extra room which may be necossary Tor
locding ard unloading the dato medium o or from equipment. For the 298, the leader Is sent of the
beginning and end of a data outpul operation, With one excegction, this eadar will aheays be
comprized of cariage retum [CR], d fine feed [LF]. and 50 nulls in succassion,

Hull count I3 the number of null sharacters in o string of charociers betwesn each record or line
wilhin a file Whal actually comprises a dala record depends upon the format that & being used,
Records and lines can basically be thought of os separations of data within o file

Mull count is O parameder which can e defined by the 298 usar for use with printers with o slow
carriage refurn respense time. The number of nulls can be set fo any value from 2ero 1o 254 decimal
[FE hamadecimal). With one exception, the shing of charocters octually sent between ecch and every

record or line of the file includes o carioge retum [CR], a line feod [LF] and the number of nulis
defined by the null count,

The exception refemed fo above for the leader and the null count coours when the user defines the
rdll count equal 1o the value of "FF hexodecimal (or 255 decimall. in this case, the leader is moade
up of a salltary caroge return [ne line feed and no mulls). Also, the string separaling the reoords of
Thee file 15 @ carrage ratarn (o lire fBeds and no nulls),

Parity for e Deginning and end leader 13 the same as the parity for the data within the fila The
same Is rue for he carrioge return [CR]. line feed [LF] and nuliz separating the records of lines of fhe
file. They have the same parlfy s the doba. However, it should be noted that binary formets (10, H
and 8% do nad have parily for their data; therelore, the leader the cardages retumn, line feed, and
nulis separaiing the records for these fles have no parity

BO
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Translation Formais

This section givas inlormation on the franslation formots avoilobls for input and outpat by the 298
lizted by code number in numernical erder, The kakle below provides a quick rsference of all the
translafion formats and coresponding oodes,

Farmt nmn..ﬂ_w Farmat Code
ASCI-BMNPF 01 sy RCA Cosrmac 70
ASCH-BHLF 02 [0a)* Fairchild Fairbug 60
ASCI-BADF Q3 N MOE Technology B4
S-Lewvel BNPF 0a [on* Motoroka Exorcisar a2
Birary 10 Intel Intellac BIMDS B3
DEC Blnarny 11 Signetlcs Absolute Object a5
Spectrum 12 [13* Tekiranix Hexadecimal afs]
ASCI-Octal (Space] 30 (35" Wotoroka Exarmox 87
ASCI-Octal [Percent] 31 3yt infizl MC5-86 Hexodacimal Chnject L
ASCI-Octatl [Apostrophe) 52 Hewlet-Pockard S4000 Absolube a9
ASCH-Ochal SM3 37 Texos Instrurnents SOSMAC w0
ASCHHey [(Spoce] S0 (55" DCU Formot 3
ASCi-Hex [Percent) 54 [56)° " Extended Tekirenix Hexadecimal G
ASCHHax [Apostrophe) 52

AECIHHex (Comma) 23 (st

ASCI-HEx SME &7

* R roramiigion of 0oha withou! sharl codes, 1hate diamala dakd onskation oemat cocss ang ssc
** For roramission of doba with tha 50H (ST 4] siar ocoda, thasa absrmoses dila rarsialion formeal codes amn usad.

]
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ASCII Binory Format, Codes 01, 02 and 03 {or 05, 08, and o7

Im these formats, bytes are recorded In ASCH codes with binary diglts represented by M and Ps s
and H, or 15 and % respectively. See the figure The ASCH Binary formats do rot hove cddiesses,

The figurs shows sample dota bylas coded in each of the thee ASCI Binary formars IMzoming kndes
are sored In BAM sequenticlly starting al the fist RAM address. Byles are sandwiched betwssn "B
and "F charocters and ore normally separaled by spoces, Data can clso be expressed in 4-bil
wondds, Ay offer charooters, such a3 cariage refuris or line feeds, moy e inserfed between an “F

ond fhe next "B7 The starl codes are o nomerintable STX cortra! B for hex 02 and the end cods is a
ronprintabls ETX, confrad C for a hex 03]

NLITE
Data without @ shovt code may be input fo ar outou! frem the Erogrammer by wee of

affevndte daoto fransiafion format codes Thase aren ASCH-ENEE O ASCI-AHLE Od
ASCH-RIOF OF,

A single doto byle can be aborted if the programmear receives an F charocter bebween B and F
charocters. Dota will continue ko be stored in ssquenticl RAM addresses. The antire data tronster can
be cbhorfed by pressing amy mode kay [CORY, WERIFY, SELECT, EQIT).

Data Is output in dinte lines with o spoce between byfes.

82 258
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FORMAT 01 [OR 05) ¥} E®FFPFFRFF BFFFFPPPRE BRPRPPFFPF |DPEREREREF
EFFFFFFFFF EBFFFFFPFPF BEFFFFFFFF BPFFEFFFPF
EFFPFPEPPF BRFFERFFFFF BRPPPFFEPE BEFPEPFFPF
EFFFFFFFFF BFFFFFFFFPF BFFFFFFFFF BFFFEFPEPPF
EFFPFFFPPFF BFFFFFFFPF DPPFPFPFEFF BREFFFPPPEE
EFFFFFFPPF BEFFFRFPFFF BPFPPFPFREF BFFRFPPPERF
BFFFFFFFFF BFFFFFFFFT BRPFFFFPPEF BRPPPPFPEFE
BFFFFFFFFF BFFFPFFFFFF BPFFPFFEEE BPFPPPPPFPF BEE
FORMAT 02 (OR 081 (13 BHHHHHHISFE  BHHHHHSHHF BHHHHHHHHF
BHHHHHHHMF DHHHHHHHHEFE BHEHHHHHHF  BHHHHASSHE
BHHHAHHHAF  BHHAHHMHHF BHHHHHHHHF BHHHHESHHFE
BHHHHHHHHS  BHHHHHHHHE  BHMHHHHHHF  BHHHHHEHE
BHHHHHHHHE  BHHAHHHAHF  GHAHEHHHRF  BHHHHAESHHF
BHHHHHHHHF  BHRHAHHHEHSE BHHEHHHHE  BHHHHHEHHF
BHHHHHHHEAF  BHMHHHEHHFE  BRSHHHHAAF BHHHHSHHHE
HHHHHHHHHF BHHHAHHMHEE  BHEESHHHAF DHHHHHSHHE
FORMAT 03 [OR 07)  ('B11144111F D11111111F BI1111121F T BI1011114F
BEL111111F Bi111%111F B11111104F B11111111F
Bi11i111iF B11131110F B11114L11F B13i11111F
BL1111111F B11111t111F B111111§1F B11111111F
B111i1114F B113181111F B11141111F BLLIL11111F
Bi1111111F B111811011F B11114411F BI1111111F
B111i11111F P11111114F BI1111111F EBE1111111F
Bi1111111F B11141111F B1113184iilF Bi1riiiiiige .”um.“.
LESEND
Start Code - nongrintalzle 57X - CTRL B is the ooticnal Slal Code
Charecters such o3 spaces, cariage refurms and ling ieads My appecs betwean bytes
End Coxde - nonpeiniosls ETE - STRLC
S

o8
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The 5-level BNFF Format, Codes 08 or 09

Except for the sart and end codes, the same character set and specifications ane used for the ASCH-
BMPF and 5-lewel BNPF formols

Dot for input ko the programmer is punched on S-hole Tales paper topes o be read by an ASCI-
bosed readar that hos an odiusioble tope guide The reader reads the tape as it would an 8-lovel
fape recording the 5 holes that are on the tope s & bits of data, The 3 mos significant bits are

recorded ap if they ware holes on on 8evel fope. The programme s soffware corverts the resulting
B-bit codes into volid dota for entry in RAKM.

The start code for the format iz o left porenthesls, (“Figs K7 on @ Teles maching), and the end code 15
@ right parenihesis, [Flgs L on o Telex moching). The 5-level BNEE tarmeat does not bave cddiessas

MOTE

Dot without o start code may be input to or output fram the Drogrommer by use of the
altermoate doty fronslotion formo? code, OF

&4
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Binary Transter, Coda 10

[ata transter in the Binary format conslsts of a
stream of B-bit dofg words preceded by a byle
counl and followsd by a sumcheck, The Binory
format does not gve Qodressas.,

A dpas lape gensrated by a programimsrn will
contain a 5oyte, amow-shaped hoadar Talleeed
b 0 null and @ d-nibble byle count. The start
cods, an &-bit rubout, foliows the Dyte count. The
end of data s signalied by two nulls and a 2-byte
sumnchack of The data fisld. Refar to the figure

The Qrogramimer sfores incoming binary data
upon recsipd of the stard charocoher, Data |5 stoned
in FAl starting at ihe first RAM address and en-
ding at the kast incoming data byte, Transmission
may De aleorhed Dy pressing any mods key,

LR ET LT

] 2 BYTE HEX SUMCHECH (2R
1 HuLis

BIMARY DATA

1

- RUBCAT [START CODE

|
| 4 KIBELE HEX BYIE COURNT
1 Pl

a
2
a
a

| D20 HEX
| ARROW (32 DECIMALY
HEAL:

Enkie

25

25
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DEC Binary Format, Code 44

Diafa fransmission in fhe DEC Blnary format Is o steam of 8-t data words with no contral characiers
wicept the start code The starl code 5 one null preceded by al least ome rubbout, A lape output from
the progrommer will contaln 32 rbouts in the leoder The DEC Binary format does nod bave addresses,

aé
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Spectrum Format, Codes 12 or 13
I 1his formeadt, bytes are recorded In ASCH codes with binary digits represented by 15 and 0 Each
bwvie iz preceded by on address.
The figure shows sample doto byles coded in the Spectrum format. Bytes are sandwiched betwaan
the spoce and carfage returmn characters end are normally separated by line feeds. The start code
s o nonprintabie STH, control B (o e 02, and the end code is a nonpsiniatle ETX, conlral © [or hex
03}
Oiplional Siord Code o
Is @ nonprintcioke STE —e o000 31111111
Q001 1118E8NL
Q002 111LLLLY
111111141
4 1139841
Q005 111111181
QODd 11811111
Q007 11138315
QooE 11111111
Q00 111808
oodn 11111111
il 11813111
ool 11111111
OD1E 1RER1i111d
G014 11111111
pois friiiney i =—End code & o nonprinsable ETX
Address Code s 4 decimal _"__ﬂ.,._@m.L _H.uu.. 8 dol ity apsear betwesn the
spoce and the carloge ratum
NOTE
Db withouf o sfont code moy 08 input 1o or oufput from the programmer by uss of the
Qltarnate dorg fransiafion formaf coda 13
A sirgle dota yle con be aborked if the progrommer receiwes an "B chomcher Defwesn o spaca
and o conicge relurn. Dota will continue fo be stored in seguential RAM addresses. The entine data
transfar can be abored by pressing any moda key ([COMY, VERIFY. SELECT or EDIT).
Cata cutput 1o a printer will have one oddress and one byle of data on ecch line The regrammer
first sends an 5TX [optionally). then the aaia, and finally an ETL
LN
208
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ASCH Octal and Hex Formats, Codes 30-37 and 50-58

Eoch of these formals has a stert and end code, and simikar oddress and sumcheck specifications
Thaz figure illustrates 4 data byies coded in each of the 9 ASCIHDcial and Hex formats, Dol in thess
formots 13 ergonized in sequential bytes separated by the execute choraches [Space, parcant,
apastrophe. of comma). Characters immediately preceding the axecule character are inferprefod os
data. ASCl-Hex ond Oolal formats can express 8-bit doto, by 2 or 3 octal, ar 1 or 2 hex choracters,
Line faads. carriage returns and ather charociers may be included in the dota stearm os long os a
data byte directly precedas sach execits characker,

Alihoegn eoch dota yle has an address, most are implled. Data byles are addressed secyuentially
unless an explicit oddress i included in the dota strearm, This address is preceded by o "5 and an
"W miusl confain 2 fo 4 hex or 3 1o & ootal charaaters, and must be followed b o comma, except fr
the ASCl-Hex [Commo) fermat, which uses a period. The programmer skips to the new oddiess o
store the next dato byte; succseding bytes ane again stored sequentially,

Ecich formal has an end coce which ferminotes input operaiions, Howeves, if o rew shart code follows
within 44 choracters of an end code, Inpul will cortinue uninterruplad.

After receiving the final end code following an input operation, the programmer calculates o
sumcheck of all incoming dofa. Cotlonally, o sumcheck can also be entered in the input dato
smearm. The programmer companes this sumcheck with it own calewated sumcheck. | fhey mateh,
the progrommer will display 1he sumcheck; it nol, a sumcheck emor will be disnloyoed,

WNGTE
The sumcheck fisid consists of either 2-4 hew or 36 octal digifs, sondwiched hetwean 557
and " charocters. The sumchack immediotely follows on end code. * iz optlonal in the
imput mods, but alwoys included in the ouleuf mods. The mast significant digit of the
sumcheck moy be O or | whan exprassing 14 bits o5 & oofal chorockens

Crufput |5 Degun by invoking an oulputtc-pont operation. The programmer divides the oufput data
intor B-line blocks, Data transmission is begun with he start code, a nonprintable 57X, cotlonally SOH.
Dt blocks follow, each one prefoced by an address for the first data tyle in the biock. The end of
transmizsion is signalled by he end code, a nonprintalble ETX. Directy following the erd code s a
sumcheck of the fronsterred dato.

* AECIHCcHol SME and ASCHHes SM5 use SO (CTRL R 0z o start code and BEOM (CTRLT) o3 an end coda
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— Crtional Ooial Address Flekd Mmool
FORMAT 30 (OR 35 {1 £R000000, = etal Data Byte (Typical
3?F 337 3IF FFF BFFF ITT IFT 3VT 377 BFT SYT IF7 BT IFT OITT IIF I
FEOOTTLD, o E
L Exescute Sharootor —T
— Ogtional Ooiol Sumehiesk Faeld Myl
FORMAT 34 [OR 36 (1) $R000000,
T T T T T I T T P T S P T u ST PR F TS T T ST PRy PRI F TS T TTF T _w.m_.._
FE00TTED, i
FORMAT 37 §BRO00
o e e T T e S ¥ R S e i e b P R e v e SRS S R S R
$E0077ED, SFT"ITFETT A
FORMAT 37 {EEROOOOED
L T T R P e T i b R S R Tl v R R b T R o O
ESO0TTAD, bt
_I_”_uua..ﬂ:&_ Hex fuscress Hald
FORMAT 50 ([OR 55] {10 #RO000,
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FE (&
FEOFFO,
—T—_ opiional Hex sumcheck Hala
FORMAT 51 [OR 58] i1 #A0000
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF {4
FEOFFQ, ki
FORMAT 52 15 FRAOGOA ,
FF'FE "FF'FF "FF 'FF "FF *FF ‘FF "FF 'FF 'FE ' FF'FF 'FF*EE - {3
ESOFFO,
FORMAT 52 (OR 58) (17 $A0000.
FF . FF FF.FF FF ;FF ,FF ,FF,FF ,FF,FF ,FF ,FF,FF ,FF ,FF,
EFSOFFO,
FOMAT 57 (3 #RQOO0,
FF“"FF'FF"FFFF 'FF*FF 'FFFF "FFFE"FFFF ‘FF ' FEFF /5y
FEHOFFO,
LEGEMD
G it nEnpITGDE m_x - CTRL B [aplionaily 50H - CTRL &) 7 End Coda Is nengrintsie EOM - OTRL T
\ 1t Bart Code is nonprintoble SOM - CTRL [ 4 Brd Code is nonprintalsie £1X - CTRL C J

9
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RCA Cosmoac Format, Code 70

Dt in this format begins with a start record consising of the start chasacler [IM or 74), an address
leld, and a spoce See the figure

The start character ™ is sant 1o the programmer only by o development syharm. This haoppens when
the cperator enters the inferrcgation PM ol o terminal (linked in parallal with the programmer o the
davelopment system), followed by the address in the developmeant systern mermory whare data
transmizsion is fo Degin, followed by o aumber of byhes o be ansfemad, then oy 0 carmage retum.
The development system responds by sending 70 o the programmer, Tollowed by the starting
address, ard o data stream which conforms fo the doto input format described in the ASCI-Hex and
Octol figure Transmission stops whan the soecilied number of bvies howe been ransmitted,

Address spacification is required for anly the firs! data byfe In fhe tanster. An address must hove 4 o
4 hex charachsr: and be followed by a spoce The programmer records the rest hes charactsr offer
e space as the slart of the fiest dota bvle. (4 carrage return must follow the soace it the start code
T s usad ) Succeeding tyles ore recorded sequantialhy:

Eqch dato record s foflowed by a comma If the ned record s not preceded by an address, or by o
samicolon It I starts with an oddress. Records consist of data Dyles exprassad as 2 hexadecimal
choracters and followed by either a comma o semicolon, and g camrlage return, Anry charactars
received belween d Ccommo or semicolon and a carlage refiemn will be igrored by the programmer,

The camicge return character is significant to this format because It con signal either the continuation
or ihe end of data Tow; if the camage refum iz preceded by a comma or semicolon, more dota
must follow; the absence of o comma or semicolon before the carmoge returm indicales the end of
transmission,

Qutput data records ore fellowsd by either & comma or a semicolon and a cariage returm, The
Start-of-File records are expressed axoctly as for input.

Q0 27
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..u)___ or T = Slon Characiers

_ Storl Record - pfor M = S

FFFEEFFFFFFFFFFFFFFFFFFFFFRR , (T3]
i FFFFFFFFFFFEFFFFFFFFF ,

FFFFFFFFFFFFFFFFFF FFFFFFFF, Dot Records
FFEFFFFFFFFFFFFFFFFFF FFFFFFFFFFFF, | FF = 2 Hex Charoghors = 1 Byla)
FEFFFFFEFFFFFFFFFFFFFFFFFFEFFFFFE (Y Bytas par racgrd f vardake
L I . = Enc of Beooed Chargghar
_l i = End of Record Character If
Encl-of-Flle Ragond fallowad by exprasad
acddimes
LEZEMD

i1} Monpristing line feed. camage relurm, ang nulls
(2} Monprinling carrkage returm

208
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Fairchild Fairbug, Code 80

Irs fhe Foirbug formad, Input and outpat requirements are iderfical; both have B-tnde recards ond
igentical controd characters. The Tgure simulates o Foifoug dotba fike A file beging with o S-choracter
pretix and ends with o 1-charactar suffix. The Starkaf-File character is on "5 followsd by the
odddress of the firgt oo Bybe. Bach dota bwvle is represented by 2 hexadecimal chargctans

MNOTE

\__.Q_u__.mﬂu,w_n_m_ﬂ._n.ﬁn____.n_a_mun.nv&.n:ﬂ_._f_._..__.«ﬁ.nﬂﬂna._u_ﬂﬁ?ﬂﬁﬂzaﬂ.uﬂugmm%tn fly foliows
TFe prawvious record.

Eoch dota record Beging with an "X and always confains 8 data byfes, A -digit hexodecimal
surmicheck follows the data in goch data record. The sumcheck reprasants, in hexadecimal rotation,

the sum of the binary equivalents of the 16 digits in the record; the holf cormy fram the Furth Bit s
igriored,

The pecgramrmer ignores any choracter [excepdt for oddress charsciers) betwesn a sumcheck and
the start charccter of ke next data record. Thess spaces can be used for ary comments

The last record consists of an asterisk anly, which Indicotes the end of dola Transmissicn,

| & = sion Chanocher
Starl Racord |_.IE_E__ = Acdchess Freld

I

SO0

CFFFFEFFFFEFFFFFFD

1FFFFFFFFFFFFFFFFD

XFFFFFFFFFFFFFFEFD

LFFFFFFFFFFFFFFFFD

¥FFFFFFFFFEFFFFEFD |

LFFFFFEEFFRRFFFFFG [ Do Recards
¥FFFFFEFFFEEFEFFED | X= Dat Record S$ion Characsr
XFFFFFFFFFFFFFFFFG | FF = 2 Hax Charockars [ Byie)
AFFFFFEFFFFFEFFFFO | %= Shecksum. {-digit summatian
¥FFFFFFFFFFFFEFFF c|_ ol el Wi neord

L3

L

Erd-cl-Fla Racaord

a2
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MOS Technology Format, Code 81

The data In ecch record is sandwiched between a P-charocter prefis and a d-character suflis. The
numbser of dota bytes in eoch record mus! be indicated by the yte count In tha prafic. The Imput file
con be divided infe reconds of various length.

The flgure simulabes o seres of walid dofo records. Each dote record bDegins with a semicolon. The
pregrammen will ignare all chanacters received prior fo the first semicolan, Al other characiers in g
wiilicd record must be valid hes digifs (09, AF. & 2-digit byte count Tollows the sart charocter. Tha
byte count, exprassed In hewadecimal dighs, must equal the number of data bytes in the record, The
e count is greater than 2o In fhe data records, and equals zero (O0) In the end-offile record. The
next 4 digils moke up the oddress of the first data bte in the record, Data bytes follow, each
represented by 2 hexodecimal digits, The end-offlle recond congisls of the semicolon start characier,
followed by o D17 byte count, fhe recond count ard a sumcheck

The surnchack, which follows each datka record, s o Iwic-byie binary summotion of the precading
bytes In th racord (including the addrass and Byla count) in hexodacimal notation.

r— Byha Coiand Sumahack of rmcond Including
St Charachar — LJ [ Address Flokd dalg, address and byle couns

LEZEMD
L.t Monpeinting Carnage Reburn, line feed, ond nulls

296 Q3



Remote Conirol

Motorola Exorciser Format, Code 82

Maotorala Exorclser dota files moy begin with an optional sign-on record, which is iniiated by the stoan
characters "50° Valid data records stort with on 8-charaelar prefie and and with a 9-chomchker suff
The: figure demonstrares o series of valid Motomla dota records,

Eoch data record eging with the start choractars "1 the programmer will ignoe all edrliar
characters, The third and fourth charactkers represent the byt counl, which expressas the number of
cafa, address ond sumcheck byles in the record, The oodress of the first daka byte In the record s
expressed by the last 4 choracters of the prefi. Dela bytes follow, aach repregerted by 2
hesedecimal characters, The number of dara byles oocuming must ba three less than the bvle count.

Trie suffie iz o F-choracker sumcheck, which equals the anes complement of the binany surmmation of
the byte counl, oddress and doto byies

The end-oiile record donsists of the slart charoetars "59° the trrle count [equal fo 037, the address
{in hex] and o sumcheck,

Cptianal Sign-On Badssrd
150 = Slgn-On Chosashars
F L T
S B WO et 20 3 .
i i SONE00003 3415881 Z0492FAFFS 15
| ’ s
Sar Charasler o1 13000 0FFFFFFFFFFFFFFFEFEEEEFFFFFFFFFERSED i
S1130010FFFFFFFFFFFFEFFFFFFFFFFFFFFFFEEEEL tic
511 50020FFFFFFFFFFFFEEFFFFFFFEFEFEFEFFFEDC Roaords
5115003 0FFFFFFFFFFFFEFFFFFFFEEFEEFFRFEFFELD
511 30040FFFFFFFFFFEFFFFFFFFFFFFEFFRFFEEFAC
SSN3I0000FE = EndalFile Record

LIl ]
Enc-oéFlln Bnooed rﬁ ﬁ
Shart Chavashears -

Byla Counl Address

rdumcheck of recom

Sumchack

LEEEMD
.”..”. Monpvinting Carriage Relurn, ling feed. and s
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r ™
Signetfics Absalute Object Format, Code 85
The figure shows the specilicafions of Signefics formot files, The data in eoch record ks sondwiched
betwean o $-charocler prefly and a 2-character suffix,
Ther start character i o colon. This i followed by the address, the byte count, and o 2-diglt eddrass
check. The addrass check iz calcuialed by exclusive Ofing avery byts with the previous one, then
retating left one bit, Data 15 represented by pairs of hexadecimal characters. The Evte count must
equal the number of dofo Byles in the record, The suflix i= o 2-charscter data check, calculoted
using the same cperations cescribed for 1he oddress check,
The end-otile eoord consists of fhe tolon” star characlen the address and the trvle count [2qual fo
00
Addias 2 Hex Changehars — Derka
Sart Chansaher Check _\__._ Bl | Cheack

ml T r .

O O OFFFFFFFFFFFFFEFFFFFFFFFEFFEFERFEOL

$ L AOFFFFFFFFFF FFFFFEFEEEFFFFFFFRFFFEFOO Bl

F 0020l ONOFFFFFFFFFFFFFFFEFFEFFFFFFFFFFFFFF QO Paceeds

1R OEOFFFFFFFFFFFFFEFFFFEFFFFFFFFFFFFF OO

FOAnl O 1 FFFFFFFFFFFFFEFFFFFFFFFFFFFFFEREF GG

PRALa LA T A TN]

s JiL |
Transter Address |._ ._.l Byte Courd (00 in End.olFila Recard]
LEGEMD
L. Mengninling Corlags Reten, Fee feed, ang mdls
L o,
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.
Intel Intellec &MDS Format, Code &3
Intsl o records Degin with a 9-characker prefin and end with a 2-charocier sufis, The byie count
must equal the number of dala byles in the record.
[P figurs simulofes a series of valid data rscords. Foch record beging with a colon, which i
followed by o S-chorcler byte count. The 4 digits fallowing the byle count give he address of the
first cita byle Eoch dato byfe s represontad by 2 hex digils: the number of dota byies In each
record must equal the tyie count. Following the dota byles of each recond is the surcheck, The hwos
complament [in nary] of the praceding ytes (including the byle count, addiess ard deala trytas],
expressed in hex.
Ihe end-alils record consisss of the "colon” start charactern, the bybe count (egual o “007, the
addresz, the record tvpe (egual fo 017 and the surmchack of the record
Adddrass Sumchick of reeond
Shart Chanacisr ﬁ 2 Hex Charooless [4 Ayha) _\

u: ol ool

10 IOFFFFFFFFFFFFFFFFFFFFEFFFEFFFFFFFF GO m..”.l_

1O I IFFFFFFFFFRFFFFFFFFFFFFFFFFFFFRFF Bl

: ' T Reconds
5 L
s T End-oi#ile Record
[ |
Byl Codand - _” Transmissian Chasksem
: Record Type
EGEND
It moncdinting Cariage RBelurn, line feed, ang mulls
L
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Tekironix Hexadecimal Fermat, Code 86

The figure Hlustrotes o walid Tekironls data file, The data in each record iz sandwiched belwesn the
#tart characksr [ slash) and g 2-character sumcheck, following the start charactsr the nest 4
characters of he prefis sxpress the address of the fis! data bvie: The address s followed by o byte
counl. which represants the nuember of dalo byles inthe record, and by @ sumcheck of the address
and byte court. Dok Dyles ollow, represented Dy pois of hexadecimal charocters, Succeeding the
Jdoto Bytes is Iheir sunchecik, an 8-bit sum, modalo 256, of the d-bit hex wailues of the digits making
up the aata bytes. All reconds are followed by o carioge returm.

Donta s sulput from the programmeer skarling of the first RAM address ang coritinuing urtil the numiber
of Dytes in the spacilied block have been fransmilled. The programmearn divides outpul dola into
mcords prefaced by o stan character and an address fisld for the first vl in the record.

Ther anc-offils record consists of o shart charecter (ziash), oilowsd by the fronster oddress, the byte
count (@oual fo 007, and the sumcheck of the fanster address and byle count

An optional abort record containg 2 start charoctars (slashes). followsd by an arbitrary sting of
ASCI choracters,

Sharl Characia F h}auﬂ.un Fiekd

A I FFFFFFFFFEFFFFFFFFFFFFFFFFFFFFEFESD ()
A00101002FFFFFFRFF FFFFFFFFFFFFFFFFFFFED
OLR0 L AFFFFFFFFFFFFFFFFFFFFEFFFFFFFFFFFED
FO0Z0LGRAEFFFFFFFFFFFFFFFFFFFFFFFFFFEFEFFED
o040 1) SFFFFFFFFFFEFFFFFFFFFFFFFFEFFRFFEEED

ARG - End-ol-Fis Hecord I_H_
rﬂ_l_l_ Sumehesck of

Dt
Recongs

il
Transhiar Addess — Surnchaak at Addrass Dalo Bytas
and Syl Caunl

— Byt Courd (00 in End-ol-Fia Bacoed )

LESERL:
{7 Menprinting Carnags Beturs, line feed. ond nuis

08
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Maotarola Exormax Format, Code 87

Motorola dofa files moy begin with an sptional slgron recosd, inlfiated by the start characters 50
Data records starf with an 8- or 10character prefix and end with o 2-charocier suffic. The figure
camonsinates G series of Motonoia Exormoy dota records

Eoch dato record bagins with the sfort characters ™51% ar "52°; "S1" il the following address field hos 4
characters, 52 If ft has & charoctars. The third and fourth charachens represent the byle count, which
expressad the numiber of data, oddress and sumcheck bytes in fhe record. The oddress of the firs)
cato byte in the record i expressed by the last 4 choaclers of the prefix (& charactens for oddresses
above hex FRFF). Data bytes foflow, each represented by two haxadecimal charashans, The number of
ciaio byies ooourming must be 3 or 4 less than the byte count. The suffix is & Z-eharcoter sumcheck,
the ones complament (in binang of the preceding yies in the recod, Including kbyte cound, address
and dota byies.

The end-olile recond bagins with eithar an "58" of "S5 start character. The sfart charasker must be
“597 if the pravious daba record storted with an “51% ctherwise aithar "S8" or “S5° may be used,
Following the start charccters are the byte count fequal fo 02", the oddress (eaual 1o “0000") and a
sumcheck,

Q8
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i Y
Cpllonal Sgen Record
. 1
SOOBIO4 491599 1 20T EFAFF
OFFFFFFFFFFFFFFFFFFFFF FFFF =)
FFFFFFFFFFFF |
FFFFFFFFFFFFFFFFFFFFFFERFF = Beconds
51 1A FFFFFFFEFFFFFFFFFFFFFFFFFFFFFFFFCC |
S1130000FFEFFFFFFFFFFFEFFFFEFFFFEFFFFFEFEE |
GROTOOOLED T end-alFile Recoed
L | _
Ehart Charoahar = A_L _|m=3_...,.q:wﬁr
Byie Count — Adddress
LEGEMD
L Monpeinting Carmage Relurn, ing fesd. and nulks
.
|
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Intel MCS-84 Hexodecimal Object, Code 8&

The Inbel 18-t Hexodecimal Object file record formot hos o Soharaeher [d-fiald) prefis that defires
the start of record. tyle count, Inod oddress, and recond fype ond a 2character sumcheck suffis,
The figure llustrates the sarmple records of this Tarmot.

The four record types ane:

00 = dala ecord

01 = end record [signals end of flle)

(2 = edlended address recond (added o the offss! 1o determine the absalute destinotion addrass)
03 = start record (ignoned during input and ot sent durng outout by Datg B2 transiator firmeans)

Record typs 00, dota record, begins with the calon start character, This is Tollowad by the de count
fin hex nofotion]. the address of the fist data byvle, and the record fype [squal to 007, Follcwing
these are the dota bytes, The sumcheck follows the dafa bytes and is the fwos complement [in
Einary] of the preceding bytes in the recard, Including byte count, address and data bytes.

Record type 01, the end-offile reeced, also begins with the colon star! character This is Tollowed with

the byte count (egual to 007, the address [equal 1o 00007, the record type 017 and the
sumcheck, “FF7

Record type 02, the extended address record, dafines bits 4 to 19 of the sagmeant base oddress, i
Can appear randomly arywhere within the oblect file and in amy arder =, it can be defined such
that the doto byles of high oddresse: are sent before the bytes of lower addrasses, The following
exomple fustinates how the sxtended addrass s used o determine a bEvte oddress

dtart Sharocler — — Address

| T B
£ DEQOLGEEO000OFC J= Sgn on fecod

'FFFFFFFFFFFFEEFFFFFFFFFFFFFRRRFERFG
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFED
1000 E00FFFFFFFFFFFREFFFFFFEFFEFFFFFFEREDD
: 10DCaC o FRFFFFFFFFFFFFFFFFFFFFFEFFFFEEFLD
: coooooowﬂuu EngloiFile Record

Dwata
Records

LEGEMD
Becord Iype o Nenprinling Carfiage Fedurn,
line tees], ard nulls

Bvle Cournl ,“j _l —sumghesk
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& o 3
Froolem: Fird the addrass for the first dato byte for the following file,

; 2 00030 02 1230 BA
2 AD 0045 00 S5AAFF BT

Solutiar:

Step 1: Find the record odoiess for the byle The first dota Dvle is 55 s record addsess i3 0045 from
abowe

Step 2: Find the offset addieds, The offset oddress is 1230 from above.
Step 3: Shift the offset address one place lefl, than agd It 1o the record address, [k this:

offsed ackdrass 1230 [Upper 16 s
+ record address 0045 [lower 48 bits)

12345  [20bit address)
Thee cddcress for the first data byte is theretone 12345,

. NOTE

Always spacify the addness offsel when using this formal, evan when the offset s 2ar

Curing cutput franslation, the firmears will foree the record sise to 16 [decimal) if the recard size is
specified gracler than 6. There & no such limitalion for record sizes specified lass than 46,
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Hewlat-Packard 64000 Absolute Format, Code B9
Hawleft-Packard Absolute = a binary format with contrel and cato-checking charcchan. See fre figura.

[xate files begin with a Start-of-File record imcluding the dala bus width, dota widih bose, transter
cddress, and o sumcheck of the bylas in the record.

Dot records follow the Slortof-Flle record. Each begirs with 2 byte counts: e first ENITELEes e
numoer of 18-t words In the record nat including the sumchack and lself- the seeord SNCIELLE,
thex number of &-bit daka byles In ke record, Next comes g 32-bit oddress, which cescribss the
storage location of the following data byle. Data bytes follow; after the lost data byte comes o sum-
check of everny byte in the record except the firt byt

The end-of-lile record consists only of o byle count, which is always 2er.

102
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HIGH L
ORDER  CRDER

ENDOFFILE .

End-ghFia nagor Consi =
ey -— i ol Consiste orly of o byta courd of 0

e Chacksum

Db vymms

ONE DATA _|
RECTRD

R L L L L LR L L L L

.._| Adracs whies llowing daka byie is 1o be sharad

— Byie Covard. Mumber of 8.bit dahg baybas.

L [Ty H..‘__D_n Count. Mumibes of 18k words in oo sxoept chacisum and el

Chacksum. Moduwia 250 sam of oll Endas in I racoed excep 1he Trsl byle,

Fronsfar addnass for micr DeEEOr Progiam caunlar.

START-OF-FILE _ s ik
RECCRD F— Data Word Widdh; The numbser of bifs in e smalkest coia word.

T Cato Bus ‘Widih, uswaolly 8 or 14,

~— Word Count Muiber of 14-bit words o Tha racond
Alwps Jd 0 Sonf-ofFie eoocd.

MOTE
x This txirral = bircry. Tharatong, rd A5C1 cargal

chamolors o corioga ralurn: ond line oeds am
Al
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Texas Instruments SDSMAC Formal, Code 90

Daxta files in the SDEMAC format consisl of o Stard-of-File record. dato recards. ond an End-of-File
record. See the figure.

Each record is composed of o serles of small fislds, each initicted Dy 0 fog characier. The progiam-
mer recognizes and ocknowledges the following tag characters:

0 - always followed by a flle keader.

7 - always followed by 0 sumcheck which the programmer acknowbedoes,
& - always followed by o sumcheck which the programmer ignores.,

9 - olways followed by a lood oddess.

B - clways followed by 4 dato charaebers.

F - denctes the end of g dala recard,

The Start-of-Flle record begins with @ tag charaster and a 13-charactsr file header, The first four
charactars are the byte count of the 1&-bit data bytes; the remaining flle heads: charocters are the
name of the file and may be any ASCH characters (in hax rotation), Mest come interspesed address
fields and dato flields (each wilh tag characters), | any dota figids appaar befana the first address
field in the file, the firs! of those cafo fislds Is assigned to address BI00. Addrass fields sy ke -
pressed for ary data byfe, but none are required. The record snds with a sumchesk feld inlticrbes
by the tag character 7 or 8, o d-chardcter sumchesk, and the tag character F. The sumchack is the

two's complement of the sum of the B-bit ASCI values of the charocters, beginning with the first tag
character and ending with the sumchack tag character (7 ar §),

Dota records follow the same formal as the Stortof-File recard Bu? do nat contain ¢ i header. The
end-otile record consisls of o colon (i) only. The oulput fransiator sends o control § after fhe colon.

*h




Remote Control

-
Flleheader —__J.u_._._.n r Opdional Tog Charocies Tag Characiens
Tag Character |_ _ _| Load Addrass ...&.-.. .m._.l
r ] ] 1
L] TFDD4F
CEFFFFBFFFFBFFFFEFFFFBFFFFEFFFFEFFFT
LOBFFFFEF Biciids
Recomds
AOBFFFFBEFFFFBFFFFEFFFFBFFFFBFFFFEFFFFEFFFFTFE -
End-ol-Fiba Becand — ¢ _l_ll_ |_l|_
Laad Address Sumnchach
< Monprinting Carioge Rebrn, ine feed, and nulls
. ..__
2B




Remote Control

Data /2 DCU Format, Code 93

Femaote inferloce with Dol W0 Disk Contral Unit [DCU) is possible using format 93, Access 1o disk
data is made by keying in the part nurmber and date for the stared doto. Alphanumerc keyboond
enfiies are made possitle using the 2985 hexadecimal kers in conjunchian with the SELECT ke,

For example, during o Copy RAM to Port cperation, the part number prompt, then the dote promipd
and finally the disk prompt would apoecsr:

ELEEEEE S
DATE-MMDDYY
DISKA X

Hexadecimal values (-9, A-F) for the part number date and disk are kewed in using the 2085
keyboard, leffers G ond the dash [—) are keved in by first pressing the “F* key, then the SELECT ey,
untll the desired volue is displayed, An HY would be displayed by pressing "F SELECT SELECT" Prass
the REVIEW key o erase the currant antry

For maore Information, consult the DO manal,
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Remote Control

Extended Tektronix Hexadecimal Format, Code 94

The Extended Tekironix Hexadecimal format hos three fvpes of records: data, symibol and termination
recorcs The dota record containg the coject code Informaticn about o progrom section is
corfained in the syrmbel record (the programmern ignores symbol records) and fhe fermination record
signifies the and of o module. The cata record (see sample Delow) conlains o heoder fisld, a lood
address and fhe chject code. The header field containg the following irfarmation:

Item Mumber of ASCH Characters Descriplion
% i Signifies that the record s the Extended Tek hex lormat,
Block length 2 Mumber of characiars in the record, minus the %.
Block fype 1 G = oaia record.

3 = symbol recond
B = terminatlon recond

Eumchack 2 A Sdiglt hew sem medulo 256 of all the walues in
. Ihe record sxcept the % and the sumchack itel

The lood address determines where the object code will be located. This s a variokke kength
rurnbeer thal may Soabain up % 17 ehareclers The first number determines the aoddress length, with o

zero dgnifying a length of 16 The remaining charactens of the dolo record corfaln he coject code,
2 characiars per byie

FIMCHECK: 10H = 145 +a+3 1 +0+0+0+2 +0+2+ _
BLOCK LEMETH: 184 =24 — QRECT CODE: & BYTES

e |
St GOCEA020E02 020202
L

(.
HEADER ﬂ_npm...nwmnwﬁ_ L ioAD ADDRESE: 400 H
L meoek ves: & jata)
Whan wou afg copying dala 1o the port or fo RAM, make sure to sef the high-order acdress if the low-

ordar |s not ot cefoult volue Non-defaull addresses are antered as fodlows in a Cogy Porl 1o RAM
operation,

e Pross [ooer | [row |- The 298 will display £, LO ADDRISIZE.  Key in the iow B-digits of the address

and press _q Esl_ . Mast, ey in the high S-digits, and press _M_
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Remote Control

-
29B/Handler Interface
Introduction
This subsection describes how fo cperate the 298 with o commersially avallable handlen For maors
detailed information, consult your handier monual,
Compatibility
The 298 Is copable of interfacing with two types af handlers: those that connect o fhe 268 via the
handier port (see figure], and those that interface via the RS232 oo,
HANDLER POk o
._.|.___ i 42 ! Fit 1
h /
_. ._
| /
‘ =9 |©
1 § i
Il _. 1] j —
_n_ \ VO
FLd )
REZI2 PORT—' Lpba g
Handler CRC Commands
Twor CREC commands, "% and "HL" are specific fo opsration with a handist, The “%" command puls
the 298 into a waiting sfobe. Whan sither (4] the handler indicotes o start condiion or (2} the 2983
START key is pressed, the programmer will sufput o promat * > symbal fo the serol port, The "HI7
command, used for kinning confrol, fells the 298 to disflbute programmed and verfied devices fo
thie "H" bin (4 thru 4),
\ A
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Remote Control

298 Handler Port Information
The fellowing information Is provided for 298 users who are moking heir own inferface. The Tigure
shows the por pin numbers; the table below defines the tunction of each.

The newd poge llustates the handier confrel Himing. To prevent devics oscillation o other armars, f s
recommendsd that fhe coble connecting the hondler devics contocts 1o the programmirg Pak
socket De shislded and of minimal lengih,

Pin Mo Signal Mnemonic Description
1.2 Grosnd
4.5 +5Y Connecled fo the progrommers + 5y lagic supphy. Avallabe tor
adernal uss if required [200mA o).
4748 Sround
L+l lllegal Bit Bin Signcl lines for selacting the appropiicite hondler bin, These open:
colleckor outputs go to ground fo 2 milliseconds when selectad ey
the programmer
14 Pass Bin
11 Etrobe Signal used for handlers that need o slrobe as well s a binning
signall. This cpan-collectsr autput goes 1o ground colncldentally with
any of the four Binning sigrials.
1244 Giaurd
17 Shart This Input s internally pulled 1o +5Y and sheuld bBe grounced fo
infarm fhe programmer of when o device is in place in the hondier.
This signal should not go high ogain until 4 millsecand aftar the
previous Binning signak goes high.
18, 42, 20 D, 100, 102 Thasa Inputs Inform the prograrmmes what 13 connected fo the port, If
pins 18, 19, 20 are all high, the 298 Identifies the port as being not
connectad. f pin 19 5 low, and 18 and 20 ara high, the port i
idantified Q3 being connected 1o a handler
bl Frogramming  Slgnal lines for selecting the aporoprlate hardier bin, These open:
Error Bin codleclon oulputs go 10 ground far 2 milizeconds when selacksd (=]
I programmer.
2 Verify Error Bin
23 Spare Bin Feoar fuhurg use
24 Ground




Remote Conirol

|.i_._ 1 M5
— = — MIN
[FROM HANDLER] GHD
_A PROG OR VERIFY Tikes ! !
| s I
e [ —| 3 f—
rassen (D) L0 : L 3
|
[
|
|
|
1 ¢
FEN i Cna of 4
EL BT B S0 fosatier, signak gos
ow for sooh
davioe eshed
Culputs may
b wirachor
FROG ERR BIN @ +5W s for hendices
END wiHn sass o
d s
A
WFY ERR BIN ke i
Srobae ooas
ko simuk
faraauy
STROBE
@ beCd with te
_ _ appropiahe
kiry dgnal.
used with
Deatia
reandlers
\ _/
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Introduction

The 298 offers special select funchions thal allow you fo selec several operating modes including:
Ak chotd manipulofion, bty and Inguine commands and seral U2 commands. The SELECT key pius
fworcharacter hesaoecimal codes which ore enfered ot the front panal keyboand ancbsle The
functions. The progrommer sigrais that the salact function hos been perfomed by displaying fwo
asterlsks "7} in the last wo disploy posifions. Following s o complsta llst of the 296 salect functions,
I prages that follow describe these commands, See your progromming Pak manual for a list of
selact functions spaeciic fo the Pok.

260 11




Select Function List

Command Group Hex Code Title
] Format Codes [4-54 Dota Translafion Farmat Codes
1 RAM Dot Maripulation Ad Swap Nibbies
i az Fill R
Al Irvert AN
A Clear Al Rahkd
| A Eplit Rakg
B Shiufle RAM
Utility and Incuiny BO Dewicn Size
B4 Bumcheck RAM
B2 Systern Configuration
B4 Monblank Fail
&9 Display Test
o1 Calilrtion
Fi Progrom Count
Fa lock Data On
F4 Mibkde Mods
k5 Binary Bose
Fés Octal Bass
F? Hex Bose
Fa Byis/Nibble Mode
Sarial K2 B3 Format Mumibser
C7 Leactar Outeat
[a Sira Record
De Mull Ceourd
F1 Remaote Mode CRC
F Timecut Of
FA, Character Qutput
& Erabla Port
FC Rernote On Off

]
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Accessing Select Functions
The sslect funclions may be aocessed by elther direct entry, stepping or scroling.

O For direct entry, press SELECT. The 268 will disploy “SELECT CODE", Enter ihe hex coda for tha
desired funchion or dota translotion format and then press START. (Some functions requine the
START key 10 be pressed twice] The display will prompt ary additional entries required, aor
indicala an irvalid antrye

O To occess he sebect lunclions by slepping. prass the SELECT key repeatedly urlil 1he furction
clesired is disployved, Then prass he START key fo infflote tne operalion. Press the REVIEW key to
siep bockwards through the salect functions. The functions are displayed in hexadecimal arder,

O To oocess the select functions Dy scrolling. prass SELECT and then START. Each funclion &
rarmaentarily displayed in turn. When the dasired function s disployved prass army key ko stap the
scrolling. To bock up, press REVIEW. Once fhe desired select lunclion is displayed, initiote the
ceration by pressing START

The following pagss lis! the key sequencss required o perform each of the 298% salact furetions.
Meost of the functicns may be performed by keying in

=

[where "HH" is the two-digit select function]. Functions that moy be keved in using this ssquence e
grouped togethen hose requinng endry of addiliconal dota are listed on the folowing poges. The
select funclions are arganized eocording fo command group: Formal Codes, RAM Dota
Manipulalicn, Wilily and Irquiry ard Serial 1

11



Format Codes

Datra translotion formeals allow the 298 o send and receive dola fo and fom olher systems, You moy
kay In direclly the fwo-digit code for the data franslation format ¥ou are using, A complates list of
fermats and their cormesponding codes appears In the remale canfrol saction. To key in format codas
directhy, prass

~EIE=10]

[where "HH™ is the format code ard "0 s the opficnol instrumeant confrol cods). The ngtrumeant
<ontral code specifies control charactars used when sending of recaiving dota, For example, to
salect the binary (code 10) data translotion fermot, Dress

5

The 208 will then display FORMAT NO 010 **

MNOTE

fefer fo select code 63 for offemaote KEy segUence fo encble o formot, Codes 83
aiffaws ol fo scrol fhrough the list of format codas,

B
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RAM Data Manipulation

The ssiect codes Bsted in Ihe following fable ane all axecuted using the following key sequence;

__.__.3_ _ L] _ ] o] |
[where "HH™ is fhe fwo-digit codi given in 1he Hax Code column of the fable). Three oibers (il solit
and shuflle [RAM) require cddifional doto enfry and are listed on the lollowing pages.

Hex Code Command Title Description

At Swiap: Mibbles Exchanges high ard low order nibbles of avery byle
Lsed whan manipuloting -t woed defa.

A3 Irneerd RAM Feriorms the ores complemant of 4 or § bits of each
word [dedarmired by the word size in effect). For
example, chaonges all "% o 0%

A Clear all Rak Crear all RAM 1o seoes. Ussful betore downlooding por
3383 1o AN

115
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A2 Fill RAM

The 1l RAM function fills the 298% RAM with o specified palarn, from the edit oddress to the end of
RAN, Use the foflowing procedure fo fill RAM from the last EDIT address o the end of RAM with
waorkGile hex dola, The defouli value s 00, I select function F4 [nibble mode) Fas been specified, or
it a d-bit device is salsctad, | will Il only the lower order nibbles of RAM; olhersise, it will default 1o
fhe word width of the selacted doviea

PFrocedure Keystroke 298 Displays
1. Selct i il RAM command sea| [ a ][ 2 | SELECT CODE p A2
H FILL RAM ~ 00 A2
2. Enter the hex data to be placed in RAM. E E FILL RAM » HH A2
3. Wiite tha hex dota o RAM El FiLL RAM A HH o
[oction symizal rloles)
FILL RAM .




|

A5 Split RAM

The solif RAM furction is useful when working with 18-bit deo, Spiit RAM ks tha inversa of the shuffis
RAM operation. Lse fhe following procedure fo spilt odd- ang Bver-adoiesed bytes in RAM aboul a

Procedure Keystroke 298 Displays

9

2.

Salect the Spiit RAM cperaficn, meal[ 2 |[5 ]

e | el SELECT CODE A8
| SPLIT RAM 2 HHEHH
TP DD DG
Set the hew midpolnt [ the detqult Hll h q Wl o EtwAr SPLIT RAM 5
o displayed volue s comeet, press _|_ — _||_ _.|_ S
START) SPLIT AN 2
NOTE

The execulion fime of this funetion s dependent on the size of fhe midpaing, The
aafoulf sefiing requires the greotest amownt of time,



148

Ab Shutfle RAM

Az with the split RAM funclion, the shuffle AN furction is useful whan working with 146-bilt data. Dala
ey be split, then tronsferred fo bwo PROMs. Use the following procedurs o shufile the block of RAakM
acdrasza: immediaisly above the center point with the Block below, placing the lowsrblock tyles of
evan-numbersd addesses starting with 0 and the upper-biock addresses of add-numbered
addraszes starting with 1. The center point must be a powar of hwo betwaen 0 and the RAM midpoint,
Trea defcult certer paint s the total RAM midpoint,

Procedure Keysiroke 298 Displays
1. Select the Shuflle RAM command SELECT [ A () 8 SELECT CODE p A5

opsrafion.

H SHUFFLE s HHHHH
2. Zat the hex midpoint [if the default

ﬂ}nmﬂoa___ﬁa walug is corest, prass E E 3 _j E _hﬁ _ SHUFFLE A
i SHUFFLE a

MNOTE

The execution fime of this function is dependant an e size of the midpoint. Tha
asfoult salfing requires e graafest amount of e




Utility and Inquiry Commands

Utlility and inquiry select functions allow vou 1o acoess andlar displdy parometers such os the RAM
sUMChecs, devics sizge of seral porl word size The select functions listed in thea following table are
all executed using the following kay sequence:

. EEEEI
fwhere "HH" is the two digh coce given in the Hex Code column of the takie), The sysham

configuration and dafo ook command [B2 and F3) reguite eddificnal dota be keyed in, and are
listed an 1he tolowing pages

|

i Hex Code Command Title Description

ED Denvica Slze Cigslays the device size and waord widlh currantly entared. 4

i dissiay of 0800 4" Indicates a by-d, U0 nex address devica

i ] Surrchecsk RAM Disglays the tokal RAM sumchesck

| s

i a4 Nanklank Fail fedomertically toik nonblank desices whan tha 298 & agquipped

[Rondler opdion onfy]  with tha optional handier. The cefoult conditian s o aftemed o

program any nonblank devices detected, i tha ootional handler
is ralt conneciad. the command has ne effest on e srslem.

Be Displkoy Test llumirakas all segrments of the programma_'s display far
approxiratiely 4 seconds

] Fragram Count After START |5 predsad, displows the number of devicas
programmed since he lost power-ug or raset, The orogram
coundar s reset o OO after START is pressed again.

R4 Wikl Moda Sedacts o 4-Dit word size for VO franaleds, regardiass of word slze
defines oy default or the familyipinout coda Tra FE selec
comrand ridfums to B-oit wond size,

F& Binary Base® Sefs tha number base for edif operations 1o binary

Fé Ciotal Basa® Sets the number base for edil opecations 1o oohal,

FF Hexx Bose® Sets fhar number bose for edii cperations 1o Sawad ecimal

F& BytalMibbles Mode Mullifies Fd, clkmwing woid size defined by the selecled devics 1o
feakie exffiect,

"By 1 cevicas mary only be editad In hemodecimal,
wm
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B2 System Configuration

Use the following procedurs to disploy the four-charocter system configuration code, used when
confacting Dota WO Technical Suppart Personned for sottwane varsion determination.

Procedure Kewstroke 228 Displays
1. Select the Systermn Configuration w___ﬁ B ELECT COD 2
select e pres | ] 2] s ENB
2. Displery the Systemn Configurotion. _ v HHHH HHHK 298 VH
e [
syshern micdel
canfiguraticn nurmkaer
coda
RARA VErEOn
slza niirrikar

208




F3 Data Lock On

When the Data leck On function is selecied, the dofa in RAM is protecied because the keys usod 1o

alter dote ore disobled, This ollows an operator to program or verify without cocidently alfering data,
Cly the funchions lsted below are permited when the Lock Data On function s selectad:

[0 Copy opsrations that move dota from AR fe the port or device
O verity operations

O Abort the oparation in prograss

[0 Releass dota ook

Llse th following rocadurs 1o salact the Lock Dota On function:

Procedurs Keysiroke 298 Displays
1. Select the Data lock On command, o _ 2E SELECT CODE p F2
. 2, Enable the Dota Lock On as|_ LOCK DATA ON o
command. .
The Data lock On feafure (s now enalled. RAM alfering opemations cannot be parformed uniil the ._
Bata Lock On function is releosad. Use the following procedurs o release the Dot Lock On ¥
commong:
Pracedurs Keysiroke 208 Displays m
1. Select the releass data lock e | | HAT BASSWORD ?
cpenatian, _||_ _\l_ WO M
e e = = i
_ |
2. kelease data lock. RAM dota may TR SELECT ﬁ_ﬁbm}
i B calberecd, S i
|
i
!

E—
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Serial /O Commands

i Serlal W2 select functions set parcmeters that are used In serial port coerafions: for axampls, o
_ mjed_mﬂuﬂnjﬂmmﬁﬂﬂum

The select codes lished in the Tellowing fable are all execied uzing the follewing key sequence:

[l =]

[where "HH" is fhe two-digit select code givern in the Hex Code column of the toble), 1O funciicns
requifing addifional dofa eniry are listed on the tollowing pages.

Hex Code Command Title Descriplion
oy beader Cutput Jands 50 nulls fram the serial port, allowing sspaation of
fites.
Fo Timecut OH Disobles the 25second fimeout, octive unlass disakbied

during K2 oparations. 25 seconds is the maximum time the
208 will wait when receiving or sending. Once the fmeout
nas been dizabled, the only way it con be enabled s o
furn the Instrumant power off, ard than reapply power.

FB Enabile Port Enables Systam Remote Control ard input Irferragt. This
[SRC enatbde) cilso forces the [TS Fne high at all Hmes for remcte confol
from peripharals requinng o hardware hondshake The
chefoult af power up is B3 low and Systern Remode Conirol
and sarial intermupts disakbed.

F Computer Famota  Enables Computar Remate Cortral [CRE) mode.
Control Mode
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B3 Format Mumber [Direct Selection)

The data fransiction formot can be salecked in any of thies ways. i the desired farmat number s
known, the sslect moce can be accessed and the coda enfered directly, The indirect methods allow
the operatorn fo cisplay he curent or cefoult enfry and then change the entry by either shepping

Through the formals, o entering the fomal coda

Uza the following procedurs b directly enter a new dala franskaflon formal numbsr

Procedure Keysirake

298 Displays

1, Sedect insthument conirol code i E m __M_ [

desirec, and the fammal number
[iFwe first "M rapresents ihe oplionol
instrument control code, defoult O F
not entered, the second and thind
nurmerns seoresen! ke format
coda].

FORMAT NO » ONNN

2. Disploy 9 mremanic for the wan

sgdectad formol, and enable thot

format. i

R‘x,.ﬁx\_x‘.xk_x.kkkkk;\_mt
s _ IL| I
sl farmat
farmat nurksar
insirument
cantod code

FORMAT NO AN 2

123
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B3 Format Number (Continued)

Use the following procedure ko display and chonge the currenl deba franslation format nurmber by
scrollirg through the list of ovailable forrmots:

Procedure

Keysiroke

298 Displays

4. Select the farmot numkser
command.

=[]

SELECT CODE 4 B3

2. Display the mremaonic for ihe
current of defoult format, i the
digplaysd format is the desied
format press SIART I it is not the
desired formoat, continee with
sap 3

=]

3. Press and reledse the SELECT key to
shap forward through the formots
uniil the desired forrmot appeeans on
thex kewboosd display. Prass the
REVIEW key to step backwonds
fhrough the forrmats o the desired
ferrmat,

[=]

4. When the disploved format is ke
one you want, prass START

XXXXXXXXKXXKXYHH
L . j _|._
curnant H tarmoat
Tewrmical numioer
inglrumient
canhd coda
mﬂﬂkkkk.kkkkkxx_ﬂtt_
I T
salaciad formeat
tarmat nurmker
Instrurment
contol coda

FORMAT NO NN .

o]




B3 Format Number (Continued)

s the ollowing proceduns to display ond change the curent dota frangdation forrmal numbern

Pracedure

Kewsiroke

298 Displays

1. Select the formot numiber
corrimeand

=L

SELECT CODE » B3

2. Display the mnemonic for the
current or defcult forrnat It the
dizsployed format is the desireg
farmat press START I it s not the
desired tormat, confinug wilh
slap 3.

NXHXNKXKKKXEXYHH
i a1

!
Lt foermict
fosmmict | number
ingtnsran
conle Socle

3. Selecl the format number (the first
“M" represents the optonal
Imstrareent contred code, detault O
riot enfered, e second and thind
numibeans reprasant the format
code]

FORMAT NO » ONNN

4. Display o mnemanlc for the
jeleciad forrmal, and anable that
formiat.

%kkkkkkkk&kkﬁﬂft

T
selechsd et
foerml number

instrumend
conkol coda

FORMAT NO NN e
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D8 Record Size _

Standaond (defaull) record size s 40 hexodecimal digits per line: i you wish io chonge this walue, use
thiz selact code to change the number of charscters sert before the nest address.

Use the foliowing procedure to changs the number of tyles per dato recond on the sarial culput fhe
voilue enfered must be In hexodecimal);

Procedurs Keystroke 258 Displays
: 1. Selact fhe record size commond. rsﬂ o 8
i The defautt entry in the hes fisld s E =S D AR PO a0
10 (16 cecimal). _ AT sizE _ﬁ_mﬁ} 0 og
2. St the record size (if the defoull | #
value is comect, prags START). H_ _M_ SHERSRE Sk b
| SIZE RECORD 3
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D% Null Count

Uza the foliowing proceaurs fo set fie null count iollowing each dota record {corioge returm and
firwe feed) on fhee cutpal, The hex entry selects from O (0] 10 254 (FE) nulls. An entry of 255 (FF) sends
no nulls, supresses the ling feed, and separoles reconds by using o corloge refurn, The default sntry
on powarup s 4 [01) null.

Procadure Keystroke 208 Displays
M. Salsc! the null court function. @ E E SELECT CODE » 09
E NULL COUNT» HH D8
2, Get the null count [defaull is 01} and _M_ E NULL COUNTA HH D9

sxnecule he operaticn.

Ea NULL COUNT *

e

X
i
i
'
'
i
H
:
1

i i e Xl



FA Char Output

Cire way of festing the serial port is o send a single ASCH charocier through, and then werify that it
wois fronsmitted, Use the following procedure 1o enfer the hex code for an ASCH charoctar which will
be frarsmitied fo the port each lime START s pressed [his function is inhibited in systern rermote

control);
Procedure Keystroke 238 Displays
1. Salect the charocter outpul I SELECT CODE » FA
commeand, _L _M_ o
_ i _ CHAR QUTPUT », 00
2. Enfer fhe hex code for the ASCH L | P CHAR OUTPUT » HH

character fo ke ronsmitted.

=

3. To retransmit the soime shonacter,
ress the START kay ogaln, To
transmit a different characier,
[rercrm Shep 2 again.

128
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FC Remote On/Of

If you want 1o use ASCI choracters fo enable or dizabie the pot remately, use select code FC. Use
fhe following procedurs ke enlar has codes for ASCE characters that can be used 1o turn remote
cantned on or off (may be used with CRE or SRC).

Procedurs Keaystroke 298 Displays

1. delect the rermote on of oif m _M m SELECT CODE p FC

command.
RMT ON OFF o HH HH

2. Salsct ard enler he hax ON coda, BT ON D‘_.n___ux..., HH HH

3. Select and enier the hex OFF cocs AMT ON OFF bt

129
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Error Codes




Error Codes

NOTE

IF wouy Qe O recurming eron. ool your local customer suppond center isted of the bock of

Description

Corractive Action

this ool
Ewl Mame
15 SORC/DEST ERR
17 COMAAND ERROR
15 L BANM PAGE
20 PRI ANE
s NLESAL BIT
2 PROGRAM FAL

llegal sourcel/destinotion key
SEfUEnCS wias antered,

IFegal kay sequence while in
Systemn Remote Control.

The opseration would reguire o
14K RAM page change, which
the prasent Pak softwors doss
not suppor.

Cewioe failed the Dlank tast,

Mot possible to program the
denvice dua to already
programmed Gcalions of
inearract polariby.

The program aacironics were

unable fo program the devios,

Check key sequence and
re-anter.

Check key sequence and
re-arifer

Either modify Bagin Rah ar
block size s that the first and
last Byhes of the coerction
raside In fhe same 18K range
[0-3FFF, 4000-7FFF, 8000-BFFF,
COOC-FFFF), or confoct wour
local Data 12 Service Centar
for a Pak soffwore update,

Press START to override this error
ard program the cevice

Erase Ihe device if possible or
discord it

Eithar the device ik bad or the
programoming roodube is
Inoperdiive ar oul of
Salibration.




and OVERRUM ERR 42,

r Bl
Code Name Description Corrective Action

23 VERIEY FAIL { The device dofa was incorrect This eror incicotes that the
on ihe first poss of the device folled the low voltogs
outomatic verlfy sequence warify: the data in the part is
during device progromming. nad the sams as the RAM dala.

24 VEREY Eall 2 The device dota wos incorsct Thiz errar indicates thal fhe
of The sscond poass of davica Tailed the high vollags
automahic verily sequence welify: dota in the part is not
during programming. tha same as the RAM dala.

25 ) PRONG PAK A dewvice-ralated operation was Inztall the approgriate
attempted without any programming rmocdule.
progriemming module installed.

25 PROG PAK RST The programming alecironics Usuaily on overcurien! caused
will ned start operation due to a by an Incomectly Inserted or
resat condition. bad device in the sockel.

27 AN EXCEEDED Thera is insufficient Rak. Tha Frogram smallar arks o
tekal allafment of RAM rasicen goecific lower Deginning
is l@ss than the word limit or address. If enough Ak is
block zize, or the bagin installed, if moy be faulhy.
address is 527 too high,

30-5% ERRORE These are Pok-related emors Refer o yvour programming Pok
mianueal,

A4 FRAME ERR The serlal interfoce detecied a Check tha boud rafe and slop
slart bit but the shop bil was bit switches or use hondshake.
Incorectly pogitioned.

42 OVERRUN E7R The seral interface recaived Check the baud rate and sop
characters whan the bt switches ar use hardware
programmer was unable o hardshoke, See the remote
senvice ther, contrzl section for instructions.

43 FRE+ QW ERR Combirafion of FRAME ERR 44 Check the baud rale and slop

kit swilches o use hordware
hondshaks, See the remote
cantrol saction for instructions




Error Codes

Code
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Caomrective Action

O TINMEDLT

FAULTY ACiA

MO OVERRUN

0 WFY FAIL

MO RAN

SAM EIT ERG

AN WIATE BRI

RAM DATA ERT

ERROR

M eharacier (o only nubls and
mubouls] were recaived on sarlal
input for 23 seconds after prassing
the START key, ar no charachers
could be transmittad for o perlog
of 25 seconds due to the stake

of the handshoke lines,

AT chip moy have falled,

Tk sarial port input buffer
received 100 many characiars
after the handshake line
intorrred 1R sending devics to
sfop.

Tnie data frorm the sarial port
did not match the dofa in AR,

RAM srror during seif-best, first
oage of Fal.

Thee highes! RAM oddress in the
pregrammer 3 nat on a 1K
bBaurdary.

The programmer is unakie o
wrila he inlandsd dola in Rak,

Thie programmear delected g
SRS Shonge in FAM data.

The sumcheck of software
residing In the installed
programming module is in
=lif=18

Check all connecticns: then
restar! the oparation. WO
timeout con be disalled by
salact code FR, which will hen
Cllow mone than 25 saconds for
serial podt Inpats,

Contac! your local Data 1O
Semvice Center.

heake surs the hondshake lines
cre nooked up and oparafive.

Check and resend the dala.

Ponwear off and then on again. if
thia errar reaccurs, call your
local Dato 1O Service Center.

Iemlace laully RAM or have hea
programmer serviced by your
lecal Data 2 Service Center.

Failure of the gsscciated RAM
chig; replace the toiled chip,

Feload cata into BAM, It
proolem persists, servicea the
programmer aof aotilty your ool
Data 1#D Sarvice Center.

Contoc! your local Data W
Servica Canter.
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Code

Mame

Description

Carractive Action

oty

or-

&0

To-re

61

a2

a3
#5-87

R ERR

ERROR

DATA LOCKED

RAM BANK ERR

LRROES

PARTY ERR

SUMCRHK ERi

COMPOSITE CRIPOES

The IRE line o the processar
was hald low for no apoarent
recIsan,

Frogrammer recelved o non-
valid command in Computer
Remate Cionfral [CRC).

Dota lecked via Select Function
F3,

RAaM bank arror

Thase are Pak-reloted errors.
Reter ko your prograrmiming Pak
mmanial,

The incoming data has
incomact parity,

Tha sumcheck field recelved by
the pragrammer does not
agrea with s own colouliated
surncheck. For ASCH Binary
formnats, this aror messoges
indicates @ missing F character,

A composiie error cocurs from
any combinafion of srors B4,
32 ard B4, These combinalions
ans;

Error B3 = errors 84 and &2
Errar BE = arrors 81 and B4
Errar B& = ermors 82 and 54
Errar B7 = errors 81, 82 and 84

lgrora. If the eror persists,
servics he programimss,

Re-anter the commond.

Ui the possword 1o release
dota ook,

Thie address size & out of range
for the Pak installed; reducs thea
block size fo 4000,

Reler 1o your programming Pk
manuak,

Check tha parity switch and try
again

Check all conmections of units
in the system, data format, and
dara seurca, ard than Ty
again.,

*Remole Contral only; will nol oo during Trond panel oparalian, bance no fron? poresl diseiay.
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Code

Name

Description

Comreciive Aclien

30

M

w2

93

24

WALID DATA

INVALID RO

10 FORN ERR

A0 FORM ERR

LG PO ERR

EAD BEC TYPE

FIAT EXCEEDED

The programmer recedhed
inwalid ar not anough data
choraciers. Mor-coto
characiers (formats 1-3, 5-%,
12-13) Mon-bew characiars
(foemnofs 70, 84, 88, 90).
Mon-exlgtent K0 fermat i
salactad in Computer Remois
Contral [SRC),

Thiz programmear recelved an
irvalid charocter in the cddress
field.

Thie address check was in error
[Fignetics Abscdute Coject and
[zkironix Hexodacimal formmots
onkyl.

Thie Aumioer ol inpot records
did ol egual the Record
Count [MOE Technolegy format
anily).

Tha record ype was in arror,
{ntel-intellac BMIDE. Intel
WS84 and T SCEMAC
formats only.}

Blecksize excoads format

Check the connactlon of all
units in the system, dota formeat
and daota source, and then fry
Qi

Enter a legal format code

Check the connection of all
units in ez syslem, dala formal,
and daio source, and then try
cagaire,

Check the connection of units
in the sysfern, dota lormot, and
caia source, arnd then try
again.

Cheack the connaction of all
units in the systemn, dota formet,
and daka source, and then iy
gain.

Check the conrection of all
units in ik system, dafa formot,
and data source, and then try
ageain.

Resal the block size of the dalo
oeing fransferred; cheack
programming section for
spacilic key saquenca.
haximum size for 4K
adcressable translarors &
10000,

\
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Mame

Description

ERRECR

BLOCHK MOVE ERR

DEV EXCEEDED

ERRORS

DATA Ak B0
USABLE AN

Itegal centar point for RAM
shisfile,

Block Move wos attempied
culsicle RAM boundaries.

Frogramming dafa exceaded
the last device addrass.

Thsa are Pok-ralated ermors.
Refer to your programming Pok
rnanal,

RAM error duing sell-les!,
cutsice first poge of RAR,

Corrective Aclion

Select o new BAM cenferpoint.
Sedect new RAM boundaries
Selact new RAabM boundaries,

Frafar to your programming Pak
meIric,

YWY reprasants tha failed dala;
KRIK, the amcunt of dofo
Rand shill vsable. You may =il
parfonm oparations: but the
cddrassabale BAM will depend
on the number of address
lnationg that are good,

For exgmple, if 200X =04000,
Tz bash Gddress you could use
would be 03FFF. The
programrer will not alicnw
access to bod RAk addrass
localions,

*Remabe Contral anly; will not ocow duwing front panel oparation, hence no front panel dissiay.
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