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Generql safety Informaiion tor operating personnal 15 contained in this summany. In addition, specific
WARMINGS and CALUTIOMNS appear throughcut this manual whene ey apoly and are nol included in

this sumirmany.

Definifions

WARNING stotements idenfify conditions o practices that could result in pemsonal injury o less of lite,
CALMON statements identify conditions or practices that could result in domage to eqguiprment or
ather progperhy

Symbols

My o This symbol appears on the equipment and it indicates that the user should consult the
rcanal for further dedail,

Vo o This symibod stands for Voo For exomple 120 Mo = 120 Voo

Power Source

Check the voltoge selecior indicator (locaked on the rear panel] fo varify that the product &=
configured for appropriate line waltags,

Grounding the Product

The product s grounded through the grounding conducior of the power cord. To avoid elachic

shock, plug the powsr cord info a properly wired ard grounded recepdocie only. Grounding this
equipment Is essential for its sofe operalion.

Powar Cord
Use only the power cord specified for vour equipment

Fuse Replacement

For continued profection cgainst the passizility of fire replace only with a fuse of the specified
voltoge, current and type ratings.

Servicing

o reduce the risk of electic shock, do not perform any servicing other than that described in this
i
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Optional Features

The 398 also offers the following opticnal features, 1 you wish to purchose any of these feaiures,

comact vour nearast Dota WO sales reprasantative. A list of represaniafives is incluced at the bock of
this mamnual,

a

HAMDLER INTERFACE—Allows vou 1o connac! the 298 b o device handler The wser o handber

manufacturer supplies both the Pak o hondler inferface and port cable Data 10 suppliss the
contrsl port and compatible firmeare for 268/ hardler operation.

When using the Exatran 2500 handler, the optional handlar interfoce is not necessany. Exatran
orovicas The infarface necassary for opsenation with the 298

EERIAL PAPER TAPE READER—Alcras franster of paper tape daka o the 298

Ordering

Orders mode with Data VD must contain the follewing infarmetion:

[m]
a

o o

Descripfion of the equipment

Guantity of sach tem ordered

Shipping arnd bBilling addrass of firm, including 2IF code
Mame of person ordering eoulprmeni

Purchase order number

Desired method of shipment

>l
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System Overview (continued)

O UnlPok 2B—programs moee than 800 devices, including
MIOS and CMOS EPROMs and EEPROMs, fuse link, AN ardd
DEAP bipolor PROMs. Programming algoriihms ane sotfware
salactable and ro addifional personallty modules e
required, Sirmple pinout cortridges ans available for 40-pin
microcomputers and parts with non-standard pincuts and
unigue pockoge pes (LOC PUOCC),

D

LegicPok—combined with approoniake Blug-n cdapierns,
glbows you to design, program and functionally test mons
than 4640 different logic devices. The high-level softwans
translates your logic dasign rom fruth foblas or Boolkeon
equalions info the corect fuse map

0 MOSFak—programs mone than 145 MOS EFROM: and
EEFROME, requiring no addifional hondwore,
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29B Front Panel Operations

With thes 298, vou can perform four basic opargtions: SOPYE VERFY, SELECT ard EDIT, Each of thess
functions hos s own key (See ligure] on the progrommers font panel. in addifion to these four, the
programmes has thres source!destination keys, a REVIEW ard START ey, and o hesadesimeal
keyboard for editing dota and selecting special functions ond paramaiers

MODE [DPERATION) ¥EYS

COPY
Ueedd 1o move a block of dafo o ar from o
sarial part. RAM, or denice. Works in
canjunclion with sourceldestination keys,

WERIFY

Lised do moke a byle-by-bvie comparkon of o
block of datd. Uead with sourcaoastinalicon
kg,

SELECT

Prapores tha PrZgrammmear to accept codeas far
gelesct Junchions, Bae ha salec! ueclions seclicn
for cieboils

ED4T

Allows viewlng and changing of data at

indivicludlly selected RAM addres Iocolions.
Sae the programming seclion for dalails

208
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Specifications
The 2905 specificotions are lsted Delow,

Functional Specifications
Functioral specifications for the 208 ame as Tallows:

O O oo oo ao

o

=]

Garweral Archibeclure: Microprocessor conirolled (G608

Dofo RAR: 128K x B

Programming Support: GongPok, logicPok, UniPok 28 MOSPok and programming modules
Keyboard: 1-key hexadecimal ond 9-key functional
DiEplay: Y4-charoctar alphanurneric

InputiCutput: Seral BE-232C and 20 ma current loop
Boud Rates: 50, 75, 110, 134.5, 150, 300, &S00, 4200, 1600, 2000, 2400, 3600, 4800, 7200, 2400,

194,200

Ramoate Confral: Cormpuler Remote Cantrol [(CRC)
Systerm Remaote Confrol (3RC)

Transkation Formals: 29 aeailabla. Sae table balow.

Handler Capablity: Optional handler port is availeble for Rinning ond contrsd signals,

Available Translation Formats for the 298 Universal Programmer

ASCIB10F

ASCH-BHLF

ASCH-BNPF

ASCHHeyw [Apostraphe)
ASCI-Hew (Comirma)
ASCI-Hex [Percernt)
ASCI-Hen 5SS

ASCI-Hex [(Space)
ASCI-Octal [Apastropha)
ASCI-0ctal [Parcant)

ASCI-Ochal sMA

ASCI-Ochal {Space)]

Blrary

BMPF [S-lewel)

[ita 1O Data Conrad Uit
[T

DEC Binary

Fairchild Fairtug

Hewlat-Fockard 42000 Aosoluts

Intel Intellec ARALE

Infel MCS-EE Hesodecimal Object
MOE Technology

Motoralo Exoeclzer

Motoroda Exormong

RCA, Cosmod

Sigretics Absolute Object
Spectrum

Tektronix Haxadssimal

Extenced Tekfronix Hexadecimal
Tevoces Instrurments SDEMAC

N
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Warranty and Customer Support

Data 1O equipment is warranted against defects In materlals ard workmanship. The wamanty period
of cne yaar, uniess specified oharwise, beging when you recsie the equipment. Refar 1o the
warranty cord insice he bock cover of his manual for Information on the langth and conditions of
Ihe warranty. For warranty service, confoct vour nearest Data WS cusfomer suppart canter,

Data 0 maintaing cusfomer suppart cenfers throughout the world, each staffad with factonsained
technicians 1o provide prompt, guality service. This includes not anly repoins Bt alse calibrotion of
all Data WO products A dist of all Data 10 customer support centers is locoted in the back of this
Franual,
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Getting Started

The precedures fo verify and or chonge the operating voltage are described here and illustrated in

tre figure

1.
2.

Dlsconnect the power Gord.

Gently pry open the door that covers the
voltage whesl selector wilh a flot-blace
serewdriver

Pull the volloge whesel selector gut of its sior,
Rotate the selectkor until the cormrect
oparating voltage polnts foward you.

Inser he selecter back info i slol,

MNOTE
i you wizh 1o accass the ne fuse ot
fhis point, procaed fo stap 2 in the
next procadung

VOLTAGE READMG

Enap the door closed,

The cormact valtage reading will now
appear in The window.

T |
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Getting Started

4. Insart the fuse haolder Into s slot 50 that the
arrciw on the fuse holder paints in the sarme
diraction a5 1he armows on the door,

5. Snop the door closed.

Spare Line Fuse Tray

All 298 prograommers are equipped with two line fuse bays (see The previous figure). The white fuse
Trory cocepts 4 x 1 A4 inch fuses; the Diock fray accents & 1 20 millimeter fuses, commanty
avallobla In Europa Only the bottom fuse receptacle is connected o the programmars circuibnyg

Grounding the Unit

The 298 is shipped with g thres-wire power cable. This cable connects the chassis of the unit fo he
earth ground when the cable s connecled o a three-wire (groundged) recentacia

WARNING

Confinuity of the grounding circuit is vitlal for the safe operation of the unil. Never opaetcbe
this equipment with the grounding conductar disconnectad,

14 %8
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Getting Started

Powering Up
The firs! step in getling starbed is powering up your 298 programmes Use The following procsdurne,
1. Check fo maoke sure the Poks sockels are emphy. f o device s in o socket, remose i1,

2. Check to be sure the volloge selacter i3 in the proper position. Plug the AT power cond into fhe
rear of the programmer and inle o powsr recepiocis.

3. Prass he powar switch ot the bock of the programmer to the “ON° position [2ee flgpare).

PROGRAMMER
BACK PAMEL—""

POYWER SWITCH

POWER CoRD _Un:ﬁ,_mn._.n_nl___

When the programmer is powared up, b automalically parfarms the selftest roufine, which inifializes
the programmers hordware and checks the scraich RAM, firmware and dofa RAKM. While the seif-test
Is being performed. the programmer will disploy

SELFTEST 3

The symbol ot the right-most digit of the display 15 the Dclon symibol,” which “rotates” when the
pregrammear is paforming an aparalion.

When the selHest hos bean successfully completed, the pragrammes will display
SYSTEM 288 VON

WY in the above display reprasents the 2985 firmwore wersion, For example, ™02" would dencts
version twa firmmwane, This numiber 1§ uselul when contocting Data 10 Support Pescnrel.

it an arror message i disploved, chack e arror codas saction of this manueal,
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Getting Started

~\
7. Prass S . The programmer will disploay
LOADING DEVICE 7
LOAD DONE XXXX
NOTE
"KAXET 5 the sumcheck of The device See step 1T for more informaotion,
& Lift up the socket lever and fremove the master device from the sockal, The master devics daka s
now fransfered 1o RAM. The next part of the procedure fronstas ot daka to the blonk device
9. Press H _m_ —m..aﬂm _ SR to prenore the programmer 1o transfar the cata to the Rlank
devlce The progrommer will display
EAM 78 PIN » 33
10. Une up pin 1 of the blonk dovies so that it 13 nearest the lever and sol Ihe device inlo the socket,
Press down on the lever fo lock the devics in ploce
M. Press | smm | . The progrommer will disploy
TEST DEVICE )
PROGRAM DEVICE 7
VERIFY DEVICE ks
PRG DONE 01 XXXX
NOTE
"KXHHT in the obove aisoioy represents the devices sumcheck the hexodecimal sum of off
the bytes in the device Tha number dispioyed shouid mafch the sumcheck dispioyed
durnng slep 7 of this procedure "BRG DONE O means fhaf T device has been
programmed,
120 Lift up the socket lever and remove the device from the socksl The devices is now programimad
13, o program arother devica, simply place it in the socket ond press START,
L A
18
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General Operational Notes

The fallewing displays cnd noles are comman fo nearly all the Progromerity procedures tor the 258,

The Action Symbol

A special character is disploved oy Data 12 progrommers while on openafion i@ being axeculed. This
character is called an oction symbal, cnd appears in the right-most charmcier posifion of the disploy,

For emample, during power up, the programmer autormalically perfarms a selitest routine. Whils this
tast is being exscuted, the programmer will display

SELF TEST

The “trand” of the action symbol redates several limeas while an operafion ks taking place, o indicote
that the programmer s execuling lhe coemation,

Aborting an Operation

hMaost operations (except for 4 few special selact functions] moay be abonted Dy press nigy o of e
four mode keys [COFY, VERIFY. SELECT or EDIT). I an apesation is in prograss when one of these keys is
pressed, the programmer will mementarity display an abort message. The programmer will then
assume and disploy the mode selected, For example, it you oot an cperalion by prassing The
SELECT ke the programmer will display

FUNCTION ABORT
and fhen

SELECT CODE »,

Programming By-16 (16 bit] Devices

When the programmer i doing operafions uging nommal 4- of B-bil devices, The 2085 RAM &
cenfigurad 1o 128K x 8. For by-14 devices, the programmers RAM is recorfigured to 44K x 14, Becouzs
word rather than byte oddresses ara used in this moda, only addresses 00000 thiu OFFFF may b
acoassad duing o Program, Verify or Bdif cperation

\
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Programming

Setting the Block Size

You mioy set the size of the Dlock of dala ywou want fo move in the same manner that you could
charge the beginning address, After you have selected the souwce of the data you wish to ransher
anct hove pressedd The START key, the disploy will alwons promst vou o the size of 1he dato block that

you wish b transfar. For sxample, If you wene copying mastar devica data fo the programmers RAM,
you would press

_|“ ..u...s_u. T
Tha progrommear would display

DEV ADDR », SIZE

The prampt {, ] preceding “SIZE” in the above display means that you may changs the size of the
block of data you wish fo fransfer, Te change the biock size, simply key in the heradecimal number of
Ergbes 1hal you want 1o fransfer. If the hex walue thot appears in place of "SIZE" is correct, confinue e
fhe niendt step in the procedure Default value for Block slze ks the devies slze for deviceralated

oparafions. For 1O fransiers, default 1s 64K for 16-bit oddess formeats: all of RAM for 17 il of more
address formnats.

NOTE
You may specify the block size withowt setting the oddrass

Sefting the Offset Address

When tansfarring daba through fhe serdal pord, you may goecity the offset eddmess i wow anly want fo
copy a certain biock of the dota, For example, if you sat the offset of 00400, part oddress 00400
willd be copied fo address 00000 In RAR.

22
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Programming

~\
Programming
The following poges explain how fo transfer pregramming data to RAM and transfer that Ra daota o
the device to be programmed. A list of the programming cperations & qlven below, The procedurss
descrived here o bor front panel opsatlon, For programming operclions wsing remate condrol, sse
the remole conlnad section of this manwal.
Cperation Description
Locsct RAM With Measter Davics® Data Uged] 1o fransfer dale from a master device to the
programmears RAM.
Lood RAM From Serial Por fransfars programming dato from a remoke system to the
Rrogramrmers A,
Fragram Device With RARM Dita Coptes the programming daks from RAM 1o the device
installed in the prograrmming module socker,
Block Maove This operafion moves o block of RAM dala to anothar
lpcexticon i AR,
Cutpart Rad Data to Serlal Por Transfers the RAM data fo g remofe syshem via the seriol
ot
" A miasher device 8 0 previcusly-programmed devics whose Gahd 18 used of o SURGE” o piegrinm
bk devices
A

24
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Load RAM With Master Device Data (continued)

Procedurs Keystroke

298 Displays

&, Enter the four hex-digit fomilypinout _H_ x| _m P
code combinaticn for the device o _
b copied. Family'pinout codes
ara listed In the device list included
wilh your pregramming Pak.

NOTE
i the Insfalled programming Pok
doas ot require a fomiv/pinout
code The prograrmimern
automotically skips this sten

FAM XX PIN , XX

7. Insert ond lock the moster device _ el
irha the socke that hos an
IHrnincded LED bl i

LOADING DEVICE T

B, When the operalion is complaig,
thie following dispiay signals the
progrcrmrmers readiness, I an afror
code BB disploved, check the amor
codes lish,

. Ramove the masker device from the
socket, To repeat the lood
operafion from another device with
g some Bamily and pirout codes,
return to shep 7.

LOAD DONE HHEH
MOTE
"HRHY denates the device
sumchack, O Pour hgxo
decima! oight summation of
e dafo looded This
number showd mofch the
nurnber aisployed whan you
fransfared this dobo to fhe
ciewics anginally

o

26
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Load RAM From Serial Port (continued)

Procedura Kaystroke 298 Displays

5. Accapt or (opfionally]) change the _ T _

IWELT PORT i}
begin RAM oddress. The host system

[

is novw set up o downlood data o i

the 29A Dafa must be sent within | % _ X _ x _H: x _ -

25 smoonds oF an aror message o - AN -LONME E
will appear To disoble the 25

sacond timeout, use select function ek
F2 (see select funchon section).

&, Torepect the lood oparation, press E

28
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Program Device With RAM Data (confinued)
Procedure Keystroke 298 Displays
. Entar the familyininout code for the LA _M_ _|H ﬁ FAM XX FIN o XX
device 1
7. ngert and lock the blonk davice ETART TEST DEVICE e
inlo the socket with 1he lluminated x PROGRAM DEVICE 7
LED befow it. Execute the opsaration, o
VERIFY DEVICE o
4. When the cparation s complete,
this display will appear. Tha PR h_ﬁ}__.m_mm. HHHH
sumchack should mateh the one number &f  sumeheck
disployed after the oad fo R correclly-
cperafion. i an ermor code is prcgrCrTIFEe]
disployed, check the amor codes devioes
list.
9. Ramove the programmed device
from the socket To program
odditional identical devices using
the dala stosad I RAM, return fo
step 7.
L A
A0
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Programming

QOutput To Serial Port*

To fronsier dota to the serlal por from the programmer RAM, use this operation. When franster I3
completed. the progromemer calculates and displays the sumcheck of thie fronsterred data,

At gedting um Ihe serial port ond selecting the oppropriale dolo tanslofion formot 222 remote

confrol section], uze the following procedure fo transfer the doto from the 290 Ak 1o the serial port
ing fmont panal contral,

Procadure Keystroke 208 Displays
1. Select the copy opesation. _m_ COPY DATA FROM
2. Zalect the source of the dota o be | na RAM»,  ADDR/SIZE
froimatarred, ! v !
3 Accept of [oplionally) change et
begin m_.p?_d_ addrass andiar hlock _ RAM ADDR , SIZE

size:" * Defaultz ore 00000 and all of

o
RAM s x | x _M_ ] || e | pany XG0 XXX
To specify anly the hlock sire just |
press START and koy in the size. _H_ _H— H m_ _H_
4. Sslect the destinafion for the data. o CO RAM= POR », ADDR

5. Accept or optionally change the H QUTPUT PORT ]
offset addross, Execuls the QUTPUT DONE HHHH

il oonooE e

& To repeal the oulput operation, TR

Oress
*The displays shown here may differ dlightly if wou are usng a tanskolor that con ogdress ower Adl bvtes of data.
for axarmple, Intal MESES ar Malomska Esarmax

**For byi6 devices, the block slze disploved represents the rumbar of 16-0iF words thot will ba ransamed. Far
earimiple, O Diock size of G000 x 16 will codput sS4k

¥
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- ™\
Editing Using A Hexadecimal Base
Lge the foliowing procedure to edil cota in a Ak address using the hexodacimal number bose;
Procedure Keystroke 298 Displays
1. Belect the edit operation, tom EDIT ADDR » HHHHEH
2. Fey in the hex RAM oddress to be H _ -._ H E H H EDIT .._n._.uh“__.ﬂ.._... HHHHM
et . .
_ HHHHH DHH » RHH
3. Hey In dhe hex dofo fo be entered _M_ _M_ HHHHH DHH » RHH
at this RAM address. Use the ittt it
REVIEW kay fo clear RAM, aduies - deviog. - T
NOTE doto dafa
The new dohz 5 disployed foliowing
e a1
i wents [+ 1] to edit the
4. Press ane of the following keys to ETeET ___._nqm_._um._._ = L ;
increman! [+ 1), or dacrament [— 1) ek Righa N ocanb.
the edit addrass, Press EDIT o ga 1o E decremarnts [~ 1] ko edit
anacther RaM addrass. ther ned lonassr RAM localion.
M_ Ollows selaction of cnather
_ Ak acdress for editing,
5. Press any other function [Dlus] key
[2SPY, VERIFY, SELECT) to exit fram
the EDIT operation.
“ror by-16 (4o-bit) devices, key in a Sdigil addres and 4-dight daba, ___.__.___.__.._r__.._r.____...__ ._U_.Uh_._u.} _...w._n__h__..w
A byt adit display looks ke this: ; il el ;
T T
o110 cavica [am
cacddnzes T b [ i
wiard wiond
\_ P,
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Programming

Verify RAM Data Against Serial Port Data

In addition to verifying agaoinst master device dota, you may also uss the verify opeaation 1o ensure
that the intarmation transterred through the sericl port matches the RAM data. Use the following
procedurs o wardfy thal the Bad data is the same as the sarial port data.

Frocedurs

Kewstiroke

208 Disploys

1:

Satect the verily cperalion.

VERIFY DATA FROM

2

Salac! the souwrce ol tha dola 1o bae
verifled

| (]

RAM . ADDR /SIZE

. Aceepdt or (ootiorally) change the

begin address andlor block size of
AR

NOTE
To specily only the Block size just
prass START and key in the size .

=
]

RAM  ADDRa SIZE

RANM XX XXX XXX

4.

5.

Lelect the source of tha daba te ba
varified ogalnst the RAM dota.

8] £ | F B |ES
[~

VE RAM= POR - ADDR

Accapt or opficnally change the
port address to begin warlfying
frarm.

]
FEECE]

VERIFY PORT [

VE POR DONE HHHH

If tre data In RAM does not match
the port data, the programmer will
display this messags

IO VFY FAIL 52

&
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Programming

( ke
Verify RAM Data Against Device Data (continued)
Procedure Keystroke 298 Displays
&. Enter the family’pinout code (see m _m ] _ . X
the list Inctuded with your _|_|_ N Bl
programming Pok),
7. Insert and lock the Gevics swar o
Inte: the appropiate sockat, _|_ JEAET BEVICE i
Exacute the operafion. VE DEV DONE HHHH
&, To werify oddifional identical VN HHHH OHH RHH
chenicas using the data stored In e L
RAM refurn to step 7. Olharwise, verify lost ocdress device RAR
ramiove the device from fhe socket that taiag data ek
If thie dewvice does ral verify, the o
following displays will signal the
errors, [Display shown on the
sacond and third lines apoears W
only whan using o kby-16 [16-0if) {.__”.“ MESIEE
device] Press START o dizplay the Tty et
nent acdress that didd nol verily Ay-1& thest Sailet
NOTE m_m...._m.hm ord)
The LogicPak verlly aror massage is SRy Y
differant. Refer fo the LoglcFok [ _._r___._n____r._q_..._q___.__“ _r_..u___u_ﬂﬁ.._ ".“q__ﬂ.__n__j
maaunl far the errmr messoge { T T T
format “e ocldness _uhaa_nm M...;M
e 1s] o1
ot >,
ag
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Remote Control

System Setup

This section explaing how e saf up wour 258 progromimer for sarial B2 opanation. Incluced s
information on seffing boud rate, parlty and stop bits. and RE232 connector pin ossignments

Transterring fo and From Remote Control Mode

Wou may franster contrel of the 296 fo o fermingl by using hesodecimnol coces B or FR Code B

enables Compater Remote Control (CRC) and code FB nables System Remote Contic! [SRC). The key
sequences dra listked in the Select Funalions section of the manual.

When ol termingl cperations howe been complated, you rmay ehinm systarn cordeod fo fhe POR by
usirg anofther hexwadecimal code

CRC; To exit CRC vio the 298% kevDoord, press any of fhe four mods kays [COPY. VERIFY, SELECT
ar EDIT). To exit using the terminal's keviboond, press ZICR) to exit. If the “-* [undearseone)

command has been executed, wse Z(CH)L mwmove and reinstall the Fok ard then sither
restart o power down,

SRC: To exit SRC, press any of The 2985 four front panel keyvooard mode keys [COPY VERIEY,
SELECT or EDITY: however, the ol remaing enabled until the programmess s powered down

Setting Parameters

Bafore the 208 con operale with ancther systerm. thres parameters must be st panty, slop bits and
the boud rate. These pararmeters must be he saome tor bolh systems.

40
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Remote Ou::&. -

Parity and Stop Bits
To sef parity ard stop bits, refer 1o the figura and fellow this procedurs:
CAUTION

Make sure hat all device(s) have been removed from the Pok sockei(z) before remaoving
the Pak or turning off the programmer, Voltage fransients caused by removing the Pok
could damage the devicels

{. Turn off tha programmear.

2. RPemove the Pok fram he programmer (sae the Gelting Sharked saction),

3. Access the confrolier boord’s skalus switch [U53) through the cutout In the lower right comer of the
protective shiekd

BARITY (OFF-CID, OH-EVEN)
(=17 parmy ioF. o
—2—a3| sroe oirs roree, ou4)
el Ty Caa

STATUS SWITCH U2

4. Flip the switches o 1he desired sattings: the figure shows the switch posifions set by the factory
5 Reinsiall the programming Pak and turn on the pragrammer.

MOTE

You may averrice the party and sfop B seffings by using CRC commanai O £ M J or K
Check the X0 cormmands partion of the CRC Comemand Surmeman: Tabila
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Remote Conirol

Seridl Interface Connecter Pin Assignment

Pin Mo Signal Mnemonic

Description

i

444
20

2%

22

23
2435

=round

Sand Dalba
Receiva Daba
Ragques! To Serd

Clecr ka Sand®

Data Sat Raody
Signal Sround

Carnar Detect”

+2d Wi
20 mA Send

20 mA Receive
Detact 30 ma

Dot Beady

+5 Ve
-5 Wl

In the RS2 exwironmeant, This Gna (s comman for By 124 and provicas
o safety ground conmecton o jhe RE2EE-compatitle tarminal, in the TTY
arviroorment, e A2V VDO signal line provides the signal refurn for a
Tt il

Troamarmils ot at RE232 vollage bevals [ 4 820 and -5V
Accaps daba at BE2A7 wallage levels.

This ling & namrnally hedd migh oy e programemes, T goed 10w 1o inbiod
diaria trarsmission fram a remohe sounca

& high lewel an this line okows the programimen o fransfer data, A ke
lereal inhibits dala Inanstern

Comriched by interral jumper to Dol Ready (pin 200

This line provides o commen signal connection fo the RE232 ramale
SO

This tine Is positive whan modern debects a corrler sgnal. This line is
saampled by e progrommer | used

Puciikaicle Tor external use i reguined (500 mA rmoximum.
Mot vaed.

Transmils data usimg ackive 20 A curment (oo

Acoepts data using oclive 20 mA currant loop

Pecarse Dala on pin 42 & Inbamally comverted 1o R3232 levals,. Culpul on
pin 43 should oe jumpemed edernally o Reoalve Daba, pin 3

Mot wmed,

Cannectad by inarnal jumoer to Dolo et Ready, pin &, A high leved an
tnis line from the R523Z data kaminal indicates thal the ol terminal s
racchy

Mal used.
Ayaliaicie for edarnal use il reguied (200 ma moximum]
fallable for exdernal use it recuired [200 ma maximasr).
Mol usad

*Bing 5 and B have inernal pull-ups and nesed no conneciion i unusad,

A

at]
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Remote Conhirol

Hooking up a Serlal Paper Tope Reader
A Data MO Sarial Poper Tape Reader [9501950) can be connectad to your programmer, A direst
connection to the programmers sedal por I3 made using the existing seral poper fope readsr
cabde It will connect according to the specifications in the figure Sef the baud rate ot 2400, Two
operations are possible using the seral paper fope recder: load RAM from the serlol port and werify
RAM Trem the sericl port. See the programming section for the kevboard ssquences fo execute these
operctions.
SERIAL PAPER
TAPE READER
PROGEAMMER PE0-A960)
GROUND | 14— | 4 | cocunn
RECEWE DATA | 3 [——u 1 3 | 3EHD DATA
REQUEST TV ZEND | 4 |———— ] 4 | CLEAR TO SEHD
SGMAL GROUND | 7 7| SISKAL SROUND
+24 Ve 9 — 1 g +24 Vido
+8 vde | = 22 | +5vde
i -5 Wda | 73 _.|| 23 | -5 v
1 S——
HNOITE
Al yrdesgnatad ping ara 1o be e opon.
i
,./...]i A

A4 208
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Remote Control

Response Characters

The programmer sends a responss eharactsr o the computer affer avery cammmand; the jable balow
summarizes these characters. A =" symisol for o responie mans that The command wos
successilly awecuted. Whenewar On 8rror oCours, fhi 258 will send an F o the computar. The
computar or iha opanafor can respond ty Inferagating the programmer with the ¥ or F command,
The ¥ command causes the programme fo zand the compuler o complete lisl of the gt 16 emor
endes that have cocured, The F command codes all esrors info g 32-0lt ener shatuz word. A
description of fhe emor stohus word follorws ke CRC commend description ist

|ﬂ7n__.nﬂ_.m,. MNams Description

= Frormigt Sent an enterng remate conlrol, aftar an ESCAPE or BREAE ke
has halted o comemand, or offer o command kas been
syccesshily exacutad, The progrommer jhen fransmits 2
coriage returm.

F Fexil mferms the compuler that e programmer has failed to
exacule the lost command entared. The programmar then
fransmits o cartoge =i,

7 Gastion Informe the computar that the progromimen cioes mot understard
a ecemmmand or the command was irealid, Tha programmes
then ransmils @ comage return,

am
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Remote Conirol

Description of CRC Commands

A description of all the CRC commancs is given in the foliowing table, The commends are diviced
infe six calagorias, shown In bold type Hondler commonds are used only when an opfional Handlar
is usad with the 208 The following abbreviations are wsed In the response column of the takle 1o
Indicate the terminal: display.

= Frompt characker on terminal disploy
CRLF Carfiage return followed by a line feed
HHHH [ata, expressed in hexadacimal

CRC Command Descriptions

Command Mearme Rasponse Dascription

CONTROL COMMANDS

RETURM Execule

ESCAPE =CRLF Abaort,

BREAK »CRLF Aoort birary franster.

UTILITY COMMANDS

S(CH) Software Configurotion HHHH = CRLF Zands o A-cigit has number
configuraficn represerting
the software revision of the
programmear.

HHHHH = [CR) Set Bagin RAM =CRLF Dafines the first RAM
addrass for data fransfars.
Diefault 15 Q0000

HHHHH (2R Set Block =CRLF Let the number of byles to

be transfamad or
programmed, Dafaull is the
devies siva or the RAM Hrmit
less the begin RAM
addrass, Must be set for g
RAM-RAM block mows,

50 29%
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Remote Control

Command Mome Response Descripdion

DEVICE COMMANDS

TICH) Il=gal-Bit Test = CRLF Test for an illegal kit in e
device

BICR Brank Check =CRLF Checks that no bits ars
prograrmmed in the devics,

=R Farnity and Pimout FFPF= CRLF Sends a 4-digit hex code
[FFFF) reprasanting the
Family and Pirout Code,
Sends F when ihe code is
nal reguined.

FFRP @(CR) Selact Farnily = CRLF Salects he 2-digit hax
Famlly code [FF) and the
2ol hewe Finoul cocke [PP)
required bo progrom g
pearticutar device

RICR]) Raspond ALARRIC = CRLF Indicates the device sfotus.
Oirtputs AAALALNRC whera:
ARA o AASA < The device
word limit, B = fhe wond
size ond = MOL
[AOHID) status.

LICR) Lovcsd =CHLF Lond thee devica daka into
e AR,

FiCR] Frogram =CHF Program the kAl dota info
the davice

WVICH) Wity =ZRLF Verlfy the device dala

agains! fhe RAM dalo.

HE
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Remote Control

Cammand Name

n.muaé.q@m

Descripticn

0 COMMANDS [continued)

HHHHH WICH) Set Address Offset
=(CR) Disakle Timeout
IR It

QMCR)Y Cuiput

CICR) Cormparne

¥ICR) Perity Error

il Besponse aceurs after Sot fransmission with the proper smisation.

= CRLF

= CRLF

= CRLFH!

> CRLF

=CRLFA

HHHH == CRLF

Dafines the offset oddess
on output ard the value
subtroched on inpul, Dedaul
it 0 on output or the firsd
Incoming addrass on Input,

Disables the 25second 11D
fimeaut. Restored anty ol
OO,

Imput clofe fram the source
o e RARA.

Outputs data from the RARM
i b computer

Cornpares Ihe LA doto
with the dato sent from the
camgutar

Fesponds with the hox
number of parily arrors
sinca: the bast ¥ cormmcind,
DOWET O, OF pority
command [0 E or M),




SRCIEE |Io oy W opn
RIS 241 sioayny

o py

Wil 8U; 51 npgag oo
Wl 2 pur 0 Usewmcn

& Emoo £ &g lsriy (W] leal
I=uad ) i = R
MM HHHHY Jujed Buan
BAD Mg aiyy satia|y =TT
EE@UP&DHQE W0 Joy PaEn

oo

v ey g ="y odniw
Wil 8yl pup o MEaajan

C 2 avog o == B LT
MM HHHH oo Igjuan
DA pejondss k2 mealla)
DAL DL Sapie Pelagquing
PRO pUs -ang al)|

s oyop il =l FS T
WAooy Pagn

PR Jas B s

SEEIpDD EHASD Yifag puo
=5 Hanojg BT Tay) Wiwe
Upliiag I ppoun oy Ucane,
Wivg| aus LR ragsiny)
2019 op o R =T
WY S ) prow

Alsna #0 sy ISy
FuD -y ey, nmm:ncnim_

—_—— —

~ Uoyduoseg

I05juoy sjowsy

D=

THD=

& R T

Wi Iy gD

BT ey Blynug

200 Wy pidls

BAOpY ¥oog b L

BRI doveg

< HHHHH

(153, HHHHK

iz

12l
SONYWIHOD LT eE]




Remote Control

CRC Interactive Commands

in response.
The _ Command

vy on fhe 2506 sends o coresponding ASCH code,

298 Koy Pressed

NOTE

¥ this command hos baen executed, you cannol exf CRE by striking ane of tha 2007
function keys. To axit elther (1) press the "Z" key on fhe ferminals keyhoord, fofowad by o
carfdoge returny o (2] remove ond rainstal he Pk ar {3} pawer dawn,

Tan CRC cammands aliow the programmer’s digploy and keyboard o be wsed 0s o terminal while in
CRC mode. The computer can prompt the user via the 208% display, fhen read back the user's kayed-

The _ [underscons) command allows the tarminal to recognize he 298% font panel kewstrokes, Bach
listed in the followirg tobls

Corresponding ASCIH Code Sent

04

AF
Fefuhd
FORT
DEVICE
CORY
WERIFY
SELECT
EQIT
ESTARE
REWIE
Mo key pressed

09
AF
L
70
bE
(]
VE
5E
EC
&1
RE
Prompt anly (=]

R

]
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Remote Control

Error Status Word
Affer exscuting Ihe CRG “F* command, o 32-bi error siotus word will e sent to the computer (or
terminal]. The emor status word formeat 18 shown In the fsllowing foble The lable shows thot the eight-
character word & broken infe four twe-character groups The first tworcharocier group defings receaiva
armars, the sscond group defines programming emrors, the thind group definas 110 errors and ihe last
group defines RAM emors. Fach two characler group confains a maximurn of eight bils, wilh each bit
representing the preserce of the defined eror o emor lype. Muttiple errors within a choracter do
pecyr; thersfors, i all four bits within the charecter are used and present, the fronsmitted chanchs
wiould B o while if fhere wers no amors prasent for that choracte: e would be tfransmitied.
Bt
Type of Errar Mumber  Value Description
RECENVE ERRORS k]| A ANY ERROR. If the word containg ary erors, the
most signifloont bif (it 34) will be high
a0 4 Mot used
29 2 Mot used
28 1 Mot usad
2 2 Mot used
286 4 Seraloverrun errcs [42)
25 7 Saralfaming smror (44, 43)
24 1 Butfer ovarllow, e, =156 chafachers [£8]
PROGRAMMING ERRORS 23 a Ary devica-raloted ammor
22 4 Start linee mat set high (26]
21 2 Blocksina + begin device address exceads
devlce address
20 i Composite DAC errar
19 a Dewice not blank (200
18 a4 lllegal kit (24]
17 2 Morerify (23, 24, 26
L[] i Incomplate programming, of ro pregramming
modube [22, 25, 30-39)
X ~ A

5R it
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Remote Control

Systemn Remote Control

The programmers Syslem Remote Confrel [SRC) copabifly aliows you control of the programmer'’s
oparation from o lerminal. Once the contraling terminal has been pronerly interfaced to the
mrogramme, select funciion FS (Fort Enable) must be entered from fhe 2985 kevboaord o enoble SRO

Command Protocol
The syritc for SRC s similar o fhot of the 298% front panel aperations. When kesirg i commands

from o termingl, the progprammer recognizes the first hao chovacters of each worg (ecapl REVIEW), as
shown In the following SRC tabla

NOTE
The formal Menuw con afso be disployed by enfering FONCR).

Command mi_____,._.: SRC

208 Keyboord Command Remate Copral Command

Copy CO(ER]
Werity VESF]
Salact SESF)

Eciit ED{SF

Denvice DE(SP)
[ELAE RALEEY
Fort POSH)
[Raviaw !

\ i

40
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Remote Conirol

% "
Lload RAM With Master Device Doig
Use the following procedure fo trarster programming dota from o master device to the PR RAM
298 (st line)
Procedure Terminal Key Sequence  Terminal Display [2nd line)
1. Salact the copy operation. _.n _ o] = _ COPY DATA EROM
COPY DATA FROM=
2. Select the source for fhe dofo | DEV. ADDR SIFE
Select | [eli=ir A s
DEV  ADDER, SIFE=
1. Accept or [optionally] changs the T _M_ giied CO DEV= RAM, ADDR
beginning device address and = =
block sizé 1o copy. Default i 00000, (= ][+ ][= CO DEV=>RAM ADDR>
o
3/ E0|E3 3 |ET/
. T T ¥ L SFALCE
[ ][ |
4. Accept or (ophonally) changs the _ﬂ_ Mb_____q%
capt or rally] changs P 00
beginning RAM address, Detoult is = i
OG0, a2 EAM 00 PIN (0=
]
L[ A0 ] ]
MNOTE
I the programming Pak insfolled does nof reguire entry of o fomi/Dinout cods the 298 sing o the
oiigpiay shenan dn sten &,
. S
62

&8
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Remote Control

é ™
Program o Device With RAM Data
Use this procedure fo fransfer RAM dala to o blank device o be programmed, using 3RC cperation,
298 (15t line)
Procedura Terminal Key Sequence  Terminal Display [2nd ling)
1. Select the copy operafion. cl|[o][e | COPY DATA FROM
COPY DATA FROM =
Z __m_m_m_MM_Oﬁmeﬂ_ﬁm of the dala _M_ _M_ E RAM . ADDR SIZE
AAM  ADDR, SIZE=
3. Aocep! of [optienally] change the T o
Nmﬂ__._”:m:u_n_wsum m__.umqm_"w_m __u_:n_ el | oM T o
slock size o transkes. Default i
block : T_T IE CO RAM=> DEV ADDR>
or
=)= = =G
12 {ER | | E(E E
El|EY |52
ERIEYIE
e L___

bd bl




e

R

Asy) JL=IEETE- TS
dojdug gag,

— PEJsSUGIE DjoR
——— 30 ¥DelLUIns

CHHAH NN INOT O

Lnje eSong

pELaEun DjDp
I EDELIALING

HHHH NN INOT BHS
£ FANAFT ALEIA
Ll FIAIT W HDOHS
£ FMATT L5FL,

[=]

<FINTT WFHOOHS
FONIT WHO OHS

DRnnn
v]

g dfls o) winjal legouc wic B (=]}
DAADE PELLIDIBOI U SO 'S

dn-ramod 8ouys

peruunGinid sagan Jo Jequanu

S susrsedey sopdnn S W N,
Elte )

3| feejany

(137 PSIDUIWN| 24} s jeros
S| U SSARE YLD 8y} Pesu) R

THod g

Ui DEENEUL S SOIABE B} Hosya]

BipaucuBond 2D Mod 2osan )

10} epod nowdiiiuwocy iSip-F s
As pedicou) 1 Anpdsp ) 10 deoty g

G CE LY LOLS ADUOiED Sy of Sdixs

g5 Sy Bpon moudyAnuny o Ja Ague esnbay Jou saop Joygl 30y Sunncoeoed o Buen aun nod g

<00 Nid 00 W
00 Nid 00 Y ives

i)

oEnnnn
(]

QO00n

BERIDED S2ASE 3 S 5| Ncys

0} Buiasun Beq o] sseipnt
Sp asfiuoyD [&)oueycol Jo Jdaesiy

(8u)] pug) Aojds|g [Dujue]
(au] 151) B4Z

aduanbag Ay |DuLLS]

BINpanolyg

(PenuUBUOD) BIDA WYY WM 80lheq B WDIBOId

JOIJUOD) Sjowiay




Remote Control

i 3
Lload RAM From the Serial Port
Usa the following key sequence fo fransfer dota threugh the serial port to the 298% RAM, using 5RO
apenation,
298 (st line)
Procedura Terminal Key Sequence  Terminal Display (2nd line)
1. Set up the serial port occoding o
fhi inshruclions given at the
baginning of this section,
2. Selact the approgricie dalo
franslation forrmal (lisked in the
following subsection) and anable
fhat formal using select code B3
[sea s=lect funclions section for
exact key sequoncea).
3. Selact the copy aperation [ < __ 0 :ﬂ COPY DATA EROM
COPY DATA FROM=
4, Select the source of the dabg — Pl o] POR . ADDR SIZE
Setect he sou ElIEY A
FPOR ADDR, SIZE>
L Py
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Remote Control

Qutput RAM Data to the Serial Port

Use the following procedura to outpul dota fhrough the serial port,

Procedure Terminal Key Jeguence

using SRC eperation.

298 {15t line)

Terminal Display (2nd line)

1. Set up the seral port Lisirg the
rocedures described in the first
pan of this seclion.

2. Gelact the appropricte data
franslation format from the list in tha
fallowing subsection, Fnoble that
format uzing select code B3 [soa
the saiect funchions section of e
manual for the key seq uence],

3, Select the copy aperalion.

=]

E

COPY DATA FRONM
COPY DATA FROM=

4. Select the source of the dolg
1o be copiad.

RAM . ADDR SIZE
RAM  ADDR. SizE~
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Remote Control

r Ty
Block Move
Uz the following procedure fo move daka from one block o anothar in RAM, ugng SRC operalion.
298 (15! lina)
Procedurne Termingl Key Seguence Terminal Display (Znd line)
1, Sslec! the copy operation, _M_ a __.ﬂ COPY DATA FROM
CoPy DATA FROM=
2. me oﬁwmw_méﬁm ot the dabg | ® _HE RAM . ADDR SIZE
RAM  ADDR. SIZE=
3. Aocept i 1] E ;
ol S T N
ther black to copy. Default is 0ODAD, | = __ j o CO ARAM= RAM  ADDR=
ar
1 I I | P
AL e
| nR=Enne
4. Aceept or [optionally) change the LR ' BLOCK MOV )
first oddrass in RAM 1o which the H_ 2 e i
Edock will ba rmoved, Default Is 0000, "RLOCK MOVE DONE
_H_ _H_ _l . tarminal shows no chargs
260 Disoloy
Y A
70

258
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Remote Control

Verify RAM Data Against Device Data (Continued)

Pracedure

Terminal Key Sequence

208 (13t line)
Terminal Display (2nd ling)

4. Accept or (optionally) changs the

first oddrass in RAM with which the

ok will e verified, Defoul & CO000.

MOTE
I ol o USINg O DROQRTTITIG Pk
that doas ol ragquire entry of o
fomnify/pinout coda the 268 skipg
fo fhe display shown in steo 5

. Aooapd, o if displayed cods s

Incomeact, key in the d-digit
fomilyfipinout coda Tor the davice
wou are verifying (check the device
list ineluded with the Pakl

_w_
322 B il

s

FAM » 00 PIN 00
FANM 00 Rt 00

VERIFY DEVICE
VERIFY DEVICE=

&,

Inzart the device into the socket
with The illurminated LED Dalow il

7.

Remove the device To werlfy
anather, refurn lo slep &

"WERIFY DEVICE o
'"VE DONE HHHH
_|_|_

sumsheck of
chaia rarshered

carmage refum
VE DONE HHHH
b Ey

sumesheck of
data fransterrad

108 Cisglay
lamninal Dispioy

i

k]
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Remote Control

Verify RAM Data With Serial Port Data ([Continued)

. ) 298 (13t line)
racedurs Termingl Key Sequence  Terminal Display (2nd line)
3. Accept or (optionally] change the T a . cE
EEginning oddress and EM: size D D_ |_ VE POR> RAM A ADDA
to verlty, Detault is 00000, _|m_ A _ o _ VE POR= RAM, ADDR =
=]

CEEEEL
DEEEET
nn=nonof
]

& Accept or [oplicnally) changes the
adaress o begin varifyving with, :
Dot is the first RAM oddress VE POR DONE HHHH

..J....
o005 D EEEE] sl
WE POR DONE HHHH

Bt T |

[ea] 'VERIFY PORT (7

sumcheck af
varified dofo

V290 Doy
Marivireal Disgskay
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Remote Control

e Ny
Select Functions In 5RC
The special codes described in the select functions saction of this manual con oo Be invoked whike
in SR mode,
To disploy all the select funclions awailable, press E _H_ _M_
The following fable lists the select funcfions and the codes wed fo endlbse them, from both the 29F
and farminal keyboards
Henx [268)] Code SRS flerminal] Coda Title
A1 o Swap Mibbles
Az Fl Fill Rakd
a3 I Irnvert B4R
Ad CL Clear All RAM
AS s Spdit RAM
Ay SH Shuffle RAA
BO CE iz Siea
Bi sU Sumcheck RAkd
B2 =1 System Conlig
B3 FO Formal Mumber
B M Monbiank Rl
B ]l Digphary Tis)
Ci A Ceilisretion
oy LE leader Cutput
] 3l Sizer Record
[ ML Mull Cound
F0 FR Program Count
H RE Rernote Moo
Fa L2 Lok Dota On
F Ml Mibxble Moda
F5 Bl Blinciry Beise
F o Octal Bass
Fr HE Hiex Brose
Fa B Byia/Mib Moce
F2 T Timecut Off
A CH Char Gutput
F& EM Erable Port
k- FC RE Rernate O O .

Fils} 278
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Remote Control

-

~

Data Translation Formats

Intraduction

This subsection defines the data transiation formats owallable for the 208 The 296 & capanle of

inferfocing with all RE232 seral equipment employving o date translation formot described in this
subsection,

Each dafa franslation formal is cssigned o 2-digit code which the operator enters inlo the
programmas (from the kevboard of in ramote control, through the seral port) o 2end o recsive data
in that format. In cddition 1o the data transialian format code, there s o 1-digit insfrument confral
coce which specifies confrol charocters 1o be tansmitted to, or recaived from, pedpheral instniments

In s=veral coses, the 298 stardard display symibols will be shortered to accommedate lamgs
addrass Felds used with some fronsiafion formats, These are:

O Copy RAM to Port FORMAT  HP 4000 Absoluls [Format £289)
DISPLAY:  RAM = POR , ZZ727777

O Copy RAM to Fort FORMAT  Wiotorolo Exormeax [Format £87)
DISPLAY:  RAM =POR », ZZ5727

0O Cooy Porl to Rak FORMAT  HP £4000 Abscluie [Format #89)
DISPLAY: P o ZZZTTZELINYYYY

0O Copy Fort fo RAM FORMAT.  Motorala Exorma [Format #87)
DISFLAY:  Pa  ZEZZZZNOYYYY

0 G Por te RA FORMAT,  Extended Tek Hex (Format #4)
o
DISPLAY: . LD ADDRMYYYYY
P Hl ADDRMYY Y

0 Pressing REVIEW to review W0 parometers

FORMAT  HP 44000 Absolute® and Motoroln Exorrfios
DISPLAY: XXX YNTIZTES

® In trez BF format. ZE77 represents Ihe si laast daniticant digils in e B-digit address flield. f eliher of the fwa
st significant digits in the fleld |s pat 2er. the display will show PORT insteod af the address To view tha
aodreas, reiniticbe e key sequence for the ingl! or culput opanation.
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Remote Control

Leader and Mull Output

A leader is a sting of characters that is attached to the beginning and end of a data flle. | |5 used
o sepanote different files from one anather and allows extra room which may be nocossany Tor
locding ard unleading the calo medium o or frorm aguipmant. For the 298, the leader |5 sent ot the
beginning and end of a data aulpul operafion. With ore exception, his eadar will aheoys be
comprized of camioge retum [CR], a fine fsed [LF]. and 50 nulls in succassion,

Mull count Is the number of null characters in o sfring of characiers belwesn sach record o line
wilhin a file Whal acheally comprises a dola record depands upon the formar that & being used,
Recorcs and lines con basically e thought of o separations of data wilhin & fils.

MUl count is 9 parameater which can e defined by the 298 user for use with printers with o show
carmioge retun response time. The number of nulls can be set fo any value from 2er 10 254 decimal
[FE hexadecimal). With one exception, the sting of characters oofually sent between each and every

record o line of the file includes o corioge returm [CR], a line feed [LFL ard the number of nulls
defined by the null count,

The exception refemed fo above for fhe Jsader and the null count coours when the user defines the
null count equal 1o the value of "FF hexodecimal (or 255 decimall. in this case the leoder 5 mode
up of a solitary caroge return [no ling feed and no mlis). Also, the sting separaling the records of
the Tile 15 @ carfage felurn [ro lire f2eds and no nulls),

Parity fior fhe eginning and end leader |5 the samea as the parity for the data within the fila The
same 15 frue for the camioge mturn [CR], line feed [LF] and nuliz separating the records o lines of the
file. They have the same parlly as the daba. Howswer, it should be noted that binany formets (10, M
and 89 do nod have parily for their data; therelore the leadern, the cariage retum, line feed, and
nulis separafing the records tor these files have no parity

8o
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Remote Control

ASCIl Binary Format, Codes 01, 02 and 03 (or 05, 05, and 07)

Ir hese farmats, bytes are recorded in ASCH codaes with binary digits reprasantsd by M5 and Pa L5
ond HE, or 15 and % respectively. See the figure The ASCH Binary formats do rof have oddresses,

Tne figura shows somple datd byles coded in each of the three ASCH Binary formats Incoming byles
are stored In BAM sequentiolly starting ot the fisst RAM address. Byles are sandwiched betwesn "
cnd "F chorocters and ore normally seporated by spoces, Dala can clso be expressed in 4-bil
wiordls, Ary ofher charactars, such as carmage refurns or line feeds, may be inserfed betwesn an “F
ond fhe next "B7 The starl codes are o nongrntable ST corlra! B {or bex 02 and the end cods i a
nonprintable ETX, confral C (or a hex 03]

NOTE
Dot without o stovt code may be inpuf fo or outou! from the EroQrammar By uss of

affernahe dato fransiahion fermaot codes Thase aren ASCH-ENEE O ASCI-AHLE Od
ASCH-IOF OF,

A single dota byle can be aborted i the programmer recelves an F charocler between B and F
charactars. Dota will confinue o be stored in sequential RAM addressas. The entire data tronster san
ke oborted by prassing any mode key [CORY, VERIFY, SELECT, EDIT].

Data Is cutput in dinyde lines with o spoce between bytes,

g2 250




4

TEAT eEmed R ADW Bpes) aul puD
BRAT JO)E |DUHEE
an3sn

ATTINETILIE
ATTTRTILIE
ATITETETTIR
ATTTIETTTIE
ATITEETTITA
ATTFITTI68T8 JTITITELTTITA
ATTTITIITE AT9LTITTITTA
AFT _._._m_”_”m__rh_._nmn.n._"._"._"._m.
)

F ogterrtiIg
S11TTT11%4
STTTTIT11A
AITLITTI11G
SITITTILEG

AHHHHHHHHA

AHHHHEHHHT

T3 - ¥13 Esusduou - spos pug i
Bunyed ef0UOS Sands 5D uonG ERISoIDUT (T
Ay 5 g LD - WIS SISO - aDaZy Lo (T

FITTIITTITG
SETTTITTIE
ITT1IT118
FITTITITTI1IE
ATTTI1ETT04
ITT1TT114
ATTIRT1184
4TTTI1IT114

ATTTETTTIG
dTT1TITT14
4TTiTETT14
STTTIETTId
111111118
4TT11ITT1d
111ttt ia
ATTILTTTIEG

LE0 #0020 I¥IHCS

SHHHEHHHE  SHHHEHHHHA

AHHHEHHHHHA  AHHHHHHEEHA  AHSHHHEHHE
AHHHHHHHET  AHHHIA HHHE  SHHHHEHHHE
FHHHHHAHE  AHHHHHEHHS
AHHHHHHHHE  SHHHHHEHHE  SHHHEHHHHE
AHHHHHHHHA  AHHHHHHHHE  SHHHHHEHHHA
AHFHHHHHRT AHHHHAFHHT S HHHHHHHE
AHHHHHHHHA AHHEHHHEHHE  AHEHHEHHHE 0 [90 300 20 IvWE0d
‘B ddddddddds dddddddddd dddddd4448  Adddddd-d43
dddddddddd] dddddddddd dddddddddd ddddddd-4m
dddddddddid dddddedddd dddd844458 Sdddddeld4a
Fdddddddds dddddddddd dddddddddd  Sdddddd 448
ddddalddd Al doddddd4d4A deldddddddd dddddddd=a
ddddddd448 dddddddddd dddddddd4A  dddddddddd
dddddddddd dddddddddd dddddddd s ddddddddds
deldddaddddf dddddddddl ddddddaddd ddddd44438 {00 (oo 400 L0 IYNEOS

|[CNUOCD aloWsy




Remote Control

Tha 5level BMPF Formaot, Codes 0B or 09

Except for the start and end cedes, the same chamcke: sel and specifications are used for the ASCI-
BMPF and 5-lewel BNPF formats.

Data for input to the prograrnmer is punched on S-hole Talex paper topes o be read by an ASCH-
bosed readar that hos an odjiusioble tope guide The reader reads the tape as it would an 8-lavel
tope, recording the 5 holes that are on the tape os 5 bits of cala. The 3 most significant Bis are

recorded op if they wale holes on on 8evel tfape. The programme s soffwore corverts the resulting
B-bit codes into volid dota for entry in RAKM.

The start caode for the format iz o left pomenthesls, ["Figs K™ on a Telsx maoching), and the end code s
a right parenthesis, (Flgs L on o Talex moching). The S-level BNEE toimat does nat have addressss

MOTE

Dot withowt o start code moy ba input to or outout from the programmer ty wsa of tha
afternale dota fronsiation formot coda, OF,

&4 208
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Remote Conirol

DEC Binary Format, Code 44

Dafa transmission in the DEC Blinary farmat s o sheam of Bbit data words with no coniral charasiers
axcept the start code The start code s one null preceded by al least ome rubbout. A laps output from
the programmer will contaln 32 wbouts in the leader The DEC Binary format does not kave addresses,
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Remote Control

ASCH Octal and Hex Formats, Codes 30-37 and 50-58

Eoch of these formals has a stort and end code, and gmikar oddress and sumcheck specifications
The figure Elustrates 4 dafo byles coded In each of the 9 ASCIOctal and Hex formats, Dol in thesa
formots Is organized in sequential bytes separated by the execute charcter [space, percant,
apastrophe. of comma). Characters immediafely preceding the execuls character ane Interpretod os
data. ASCl-Hex ond Gokal formats con express 8-bit doto, by 2 or 3 octal, ar 1 or 2 hey choracter,
Lire feeds, carmiage returns cnd other charscters moy be included In the dafo sheam os long as a
data e directly precedes sach execuls characier,

Alihough each dota Dyvle has an oddress, most are implled. Data bylos are addrassed secyuartially
unlass an explicit address & iIncluded in the dola strearm, This address iz preceded by o *3” and an
B musl contain 2 fo 4 hex or 3 to & octal chamatars, and must be followed by @ comma, excent or
the ASCH-Hex [Commo) format, which uses a period. The programmer skips fo the new oddress io
stare the next dota byte; succoeding bytes are again stored sequentially,

Ecch formal has an end code, which terminotes input operaiions. Howeves, it o new shart code follows
within 16 characters of an end code Inpul will continue unintanuplad.

After recadving the final end code following an Input oparation, he programmer colculotes o
sumcheck of all incoming data. Cptlonally, a sumcheck can also be enlered in fhe input dala
stneam. The programmer compangs this sumecheck with it own calewated sumcheck. i thay maich,
the progrommer will display fhe sumcheck: it not, a sumchack emor will be disnlayad,

NCTE
The sumcheck fieid consists of either 2-4 hex or 36 oclal dgifs, sondwiched batwean “53°
ard " charocters The sumcheck immediafely follows on end code. (s opflonal in the
input mods but always inclodsd in the outout mods. The mast significont il of the
sumcheck moy be O or | when exprassing 14 bits a5 & oofal charachers

Cufput s Degun by invoking an oulput-to-pont operation. The programmear divides the output datka
into B-line Biocks, Data fransmission is begun with the start code. a nonprinfable ST optionaliy SOH.*
Dt blocks follow, each one prefoced by an address for the fist data tyla in the block. The end o

fransmission g signalled by the end cods, a nonprintakble ETX Directly following the erd code s a
sumchack of the fronstarred dato.

* RSCIHCcHa! SME and ASCH-Hes 5MS use S0M (CTRL R) 0z a stard code and EOM {CTRL T] o an end code
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Remote Control

RCA Cosmac Formot, Code 70

Dot In this farmeat Begins with a start record consisting of the start charssiar [In ar 7M), an address
feld, and a space S5ee the figure

The start character ™M s sant 1o the programmer only by o development swhem, This happens when
the aperator enters the inferrogafion M of o faeminal (inked in parallal with the programmer fo the
dewvelopment system), followed by The address in the development svstern mamory whare dota
transmizsion is fo bagin, followed by o Aumber of bytes o be hansfermed, then oy a camage etum.
The dewslopment system responds by sending M o the progrommer, Tollowsd bry the starting
address, and o daka siream which conforms fo the doto input format described in the ASCIFHex and
Octal figure Transmission stops when the specified number of byles hove been ransmittad,

Addrass specificafion is required for anly the fis! data byte In the franster, An address must hove 4 fo
4 hew chotachers and be followed by o spoce. The programmer records the nest hex character offer
the space as the stat of the first dota Enwte [A corrioge refurn must follow the sooce If the stard code
T is used.] Succeeding bylez ore reconded sequentialiy,

Each cato record s foflowed by a comma if the nexd record s not preceded by an address, or by o
samicolon If it starts with an oddress, Records consist of dato byles exprassed as 2 hexadecimal
choracters and foliowed by either a comma or semicolon, and a camrlage retum, Ary choractars
received Delween o comma or semicolon and a carlage refem will be ignored by the programmier,

The corriogs retumn character is significant to this format becowse It con signal either the confinuation
ar the end of data Tow; if the camage refurn s preceded by & somma o semicolon, mone dota
must fallow; the absence of o commo or semicolon bafore the carmoge returm indicates the end of
transmission,

Cwiput data records afe fxllowsd by either & comma or o semicalon and a carmiages returm, The
Start-ofFile records are expressed axoctiy 03 for inpul,
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Remote Conirol

Fairchild Fairbug, Code 80

Irv the Foirbug formad, Input and outpul requirements are iderfical; both have &ovde recards ond
idenfical control choracters The Tigure simulates a Falroug dota filke A file beging with a Schoracter
prefic and end: with o -charactar suffiz. The StartafFile character iz an 757 followsed by the

cldress of the first cialo bybe. Boch dota bnie is represented by 2 hecadecimal changchans

MNOTE

Adddrass spacification i apfional it this formod, o reconrd with no odorass directly foliows
Fes pravious record,

Ecch data recornd bBeging with an "X and always contain: 8 data byvfes, A -diglh hesadeciral
sumcheck follows the dota in eoch dala record. The sumcheck reprasants, in hexaodecimal ratotion,

the surm of the binary equivalents of the 16 digits in the record; the half carmy fram the fourth it is
ignored,

The programemer ignores any choracter (except for address charociers) betwsen a sumcheck and
the stort charccter of ke next data record. Thess spaces can be used for any comments

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

|5 = man Charssher
i m_......_.,&.._.._l_ D000 = Ackcimny Fslo
e =
B0
KFFFFEFFFFEFFFEEFD T
IFFFFFFFFFEFFFFFFD |
XFFFFFFFFFEFFFFEFD |
AFFFEFFFFFEFFFFFFO |
EFFFFFFKFFEFFFFEFD |
XFFFFFEEFFRREFRFRG | o Recards
YFFFFFEFFFFFFFFFFD | X = Dato Record $ion Chorossar
XFFFFFFFFFFFFFFFFG | FF = 2 Hox Charosken (1 Byle)
¥FFFFFEFFFFEEEEEED G= Chacksum. -digit semmoban
FFFFFFEFFFFFEFFE b il
K

L

End-ol-Ata Racond

a2 29
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Remote Conirol

d ™
Motorola Exorciser Format, Code B2
Maotorola Exorcizer dota files may begin with an epfional sign-on record, which is infliosd by the stan
characters “507 Valid dota recards stort with an B-charaeler prefic and end with a 2-chamcher suffi
The figura demonstrares o series of walid Motomla dofa records,
Eoch data recard begins with the start choractars “S1° the programmer will ignore all ecrlier
characters, The third and feurth choracters represent the byte count, which expressas the number of
cata, address ond surncheck bvies in the record. The addrsss of the first sata tyte in the record s
axpressed Dy the last 4 choracten: of ke prefls. Dole bytes follow, eoch represented by 2
henodecimal chamciers, The number of data trrlas oocouming must be three less than the vie count,
The suffic is o 2-chorchker sumcheck, which equals the anes complemeant of the binany surmmation of
the byte counl, oddress and doto byies.
The enc-olMile record donsist of the slad charcclars ™39° the byle count [equal 1o "037, the acdrass
{in hex] and a sumcheck,
Ophanal Son-On Becord
[50 = Bign-On Chawostes
i - umcheck o recaid
L] AT, i
— ; SOOB0O00444 159881 2049 2FAFF T
iyl i # |]_
: 2 T OEEFFRF p FEECEEEFF FF B y
S Chongss Bl S FFFFFEFFFFFFFFFFEEFEFFFFFFFFFEFS i
5113001 0FFFFFFFFFFFFFFFFFEFFEEEFFFFFFEEEEL i
51150020FFFFFFFFFFFFEFFFFFFFFFFFFFFFFEFEDC Besords
51130030FFFFFFFFFFFFEFFFFFFFFEEEERFEFFFECE
51 1.30040FFFFFFFFFFFFEFFFFFFFFFFFFFFFFEFF B |
ER0E0000FE T EndoltFile Record
LIl i
Enci-néd Hin Baooed rﬁ _H\
Start Charactars Sumcheck
Byle Couni - Address
LESERD
) Menpdrting Carlage Redurn, ling feed, and nulls
\ A
G




Remote Control

Signetfics Absolute Object Farmal, Code 85

The figura shows the specifications of Signetics format files, The data in eoch record s sandwiched
batwean a 9-charocler preflx and a 2-character suffix,

The start choracter k2 o colon. This s followed by the oddress, the byvte count, and o 2-diglt oddress
check, The address check is calcuoled by exclushe ORing every byte with the previous one, then
rtating left one bit, Data is represented by pairs of hexadecimal character The Evte court must
equal The number of data Byles in the record. The suffix is o 2-character data chack, caloulated
using the same cperctions described for the cddress check,

The end-atile roond consist of the tolon” start chorasler, the address and the byle count [equal to
00

Pan__uuu u:nxﬂ_..a_nn_ma |€_E
San Charschar Cheok _\__._ Eiel Chaci

M T |
$ 0000 O2OFFFFFFFFFFFFFEEFFFFFFFFFFFEFEFFFO0 ¢
1 L1 OSOFFFFFFFFFFEFFF "FEEEEFFFFFFFFFFFOO
P 0020 OAOFFFFFFFFFFFFEFEFFFFFFFFFFFFFFRFFCN
0O OEOFFFFFFFFFFFFFEEFEFEFEFFFFFFFFFFF OO
i 1021 FFFFFFFFFFFFFERFFFFFFFFFFFFFFERFQD

Cata
Racords

[
Transter Acldresy ._l Byte Curd (00 in EndoolFlaiRecond]

LEZEMD
T Mengrinling Coriage Retern, fira feed, ang rals

]
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Remote Control

Malarsla Exormax Format, Code 87

Motorola dota files moy begin with an sptional sign-on record, iniiated by the start characters “50
Cada records stard with an 8- or 10-character prefix and end with g 2-charccter sulfic. The figgure
demonsirotes a seres of Motoroia Exorrmox dota recornds

Foch dofa record beging with the stort characters "5 ar "2 “S1" if tha following addrass flield hos 4
characters, 52 If it has & charootars. The third ond fourth chomoches represont the byte count, which
expresses the numbzer of data, oddress and sumcheck bytes in the record. The oddress of the firs
diata byte in the record is expressed by fhe last 4 choraclers of the prefix (& chaoractens for odresses
olzowe ha FRFF). Data bytes follow, each representad by two hexadecimal charcherns, The rumber of
cato byles coccuring must e 3 or 4 less than the byt count, The siflix is o Zeharocter sumcheck,

the ones comolament (in binany of the preceding yies in the record, Inclueding yte cound, addnsss
and daota byles.

The end-ol-ile recond bagins with aithar an "58° o "S5 skart character The start chamcter must be
59 if the pravious datd record started with an “S1% clherwize, aither "S8" or "S5~ may be used,

Fedlowing the skart charocters ame the byle count (equal to "037. the address (eaual 1o 00007 and a
sumcheck,

oa 290
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Remote Control

Intel MCS-86 Hexadecimal Object, Code 88

The: Inted 15-bil Hexadecimal Object file record formet has o F-characks: [4-fleld) prefix that defines
the start of record. tyle count, Inod oddress, and recond fype ond o 2character sumcheck sutfis,
The figure ilustrates the sampbs reconds of this farmot

The four record ypes ane:

00 = dialo ecord
M = end record (signals end of file)

02 - exlendsd address record (added fo the offsel o determine the absolute deslinolion address)
03 = start recond fignored during Input and rot sent durng outout by Data B2 tansiator firmeans)

Racord fype 00, dota record, begins with the colon start character, This is followsd by the vie count
[in hiene pectction), the address of fhe it data bvte cnd 1he record type [squal to "00", Fallewing
these are the dota bytes, The sumchack follows the data bytes and is the twos complament [in
Einary] of the preceding bytes in the record, Incliding byte count, address and daka byhas,

Record fype 0, the end-ofHile record, clse begins with the colar skart character This is followecd with

the byte count (egqual to "00") 1he address (equal fo "00007, the recond fvpe (01" and the
sumcheck, “FF7

Record fype 02, the exiendad address record, defines bits 4 fo 19 of the segment base address. it
an appear randomly arywhere within the object tile and in any arder: s, it con be defined such
that the data byies af high addresses are sent before the bytes of lower addraessas. The following
exomple Fusirotes bow he sxfended address = used fo determine o byfe oddress

dhart Sharocler - = Hcddrecs

£ DEOOOOOZO0O0OFC - Son on kaced

£ 10001 000OFFFFFFFEFFRFEEFFFFFFFFFFFFERERFEREG et
# 100D FFFFFFFFFFFFFFFFFFFFFRFFFFFFFFFED Fres
iy o - PR LR ik oords
10D SO nOFFFFFFFFFFFFFFFFFFFFFFFFFFFFFEFFDO
: 1DGOa G FFFFFFFFFFFFFFFFFFFFFFFFFFFEFFEFCD
B QD00 FF - Er-afFile Record
. |

f
I
Byle Cour _ — sumzheck LEGSEMD

= Beoord Typa L Mengprinling Carriage Redurn,
line teasd, ard nulls

A0
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Remote Control

Hewlat-Packard 44000 Absalute Formal, Code 89
Hewleft-Packard Absolute i a binary farmat with control and dato-checking charootars. See fhe figpures.

[ate files begin with a Start-of-File recond insluding fhe dalo bus width, dota widlih bose, transter
cddrass, and o sumchack of the bylas in the recornd.

Data records follow fhe Stortof-Fle record. Each begirs with 2 byte counts: e first enprasEes he
rumizer of 45kt words In the recard ot including the sumcheck and self: the second SROIERLES
the number of &oit data byles In the record, Mext comes o 32-bit address, which describes the

storage Iocation of the following dato byle. Datg bytes follow; affer the lost data byte comes o sum-
check of evary byle in the record except the first by,

The end-of-lile record consists only of o byte count, which is abeoys zem.

102
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Remote Control

Texas Instruments SDSMAC Format, Code 50

Dota files in the SEMAC format eonsisl of a Stard-of-Fie record, cato records, ond an End-of-Flie
record. See the figure.

Ench record is composed of a series of small fislds, each inifiated by o o character. The program:
mer recognizes and ocknowledges the following lag characters:

0 -« always followed by a flle header,

T - ahways foflowed by o sumcheek which the programmer ackrowbedges,
& - olways followed by o sumcheck which the programmer ignorss,

2 - always followed by a lood oddress.

B - clways followsd by 4 dato charceters.

F - cenctes the end of o dala recard,

The Start-ofFlle racerd begins with a fog charaster and a 13-character file header, The first four
characters are the byte count of the 16-bif dota bytes; the remaining file header charocters are the
name of the file and may be any ASCH eharactans [im hex rotation), Mext come interspersed addrass
fislds and data fields (sach wilh fog charocters). if any data fields appear before the first address
fighd in the file, the firs! of those dafo fislds s assigned to oddress DI0]. Addrass flakds micy be ax-
pressed for any data byfe, but none are required. The record ands with a sumehesk fisld inlticrted
by the tog charocter 7 or B, a d-character sumcheck, and the tag character F, The sumcheck is tha
hwo's comptement of the sum of the B-bit ASCI values of the charocters, beginning with the first tag
character and ending with the sumchack tag charaster ¥ ar 8),

Data records follow the same format as the Stark-of-File recard But do not contain o fike header. The
end-offile recond consisls of a colon ;) only. The oulput fransiator sends a contral § afer the aalon.

>0
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Remote Control

Data /2 DCU Format, Code 93

Femote inferfoce with Dota B0 Disk Contral Unit (D) is possible using format 93, Access fo disk
data is made by keving in the part number and date for the stared doto. Alphanumerlz keyvboond
enfries are made possibie using 1he 298 hexadecimal kovs in conjunchion with the SELECT key

For example, during o Copy RAM o Fort coerolion, the part nurmber prompt, then fhe dote promps
and finaily the disk prompt would opoer:

PR,
DATE-MMDDYY
DISK, X

Hexadecimal values (-9, A-F for the part number date and disk o keyed in using the 208%
keyboard, letters G-I and the dash (—) are keyed in by first pressing the “F* key, then the SELECT ke,

untll the desired volue it displayed, An "H* would be disployed by pressing F SELECT SELECT” Press
the REVIEW key 1o arase the currant anitry,

For mare information, consult the DCU manueal,

Flo




L0k 26T

_M_ szeed paln SISy uUBn U Ul e el | s _mmm:_u_ puo

SIRIPP0 UL 0SB Moy s LA JZIS/HaaY 07 Vo Aoidsip e BeT Syl | e || | ssaug

RVl s Tt (o'
A3l O W ADOD £ L) SMOI0) S0 PeISIUS S10 SESSRIRRD (INEE0-E0N SN0 HINDS0 1D 10U 5| Sp
-] B ) sERUpnn JapIo-yBiy S 85 0 AnE SO iy of 10 pod Sy of iop Buddoo Sio nod st

TWIv0) @ S50l 4007 |_
H Mk 55300 a1 — BALTIV ETHD H30¥IH
Lo

1
COZ0E0Z0E0E00LE LGS

T E
SAIAR 7 RACO (DA

THIAOF OO0 b EA PSR L o= BT ORDIHDAIE

ko= HIk ‘HISMET 32008

aj4g 1ad siecoioya 7

B0 (00 S UIDU0D DI008I DIoD 8] JO RSDEious Buuowsl Byl g 4o wius o Buhubs cie
O yyas YEUS) SSRIDRD SU| SEUELEED ISWnU jSIy SY] SISISoInYD ¢ o) on LIDuss ADuw joyy seouund
LGS SIODUDA B 5) 5] PenDn| B || SO0 19alao OU S10gm SSUULSIED SRR Do) 2]

NS5 HOBUDALNG SRy PUC % B4 jdacrs pioos By
Ul sEn|on S0 1D 40 95T SINPRW WS kay JBIE-E v Z HoByaWng

FUOD8) UD[DULIS] = g
U008l [OOUME = ¢

RO DIDD = © b el Ha0g

e AL SR DUODE SUE U SISISDIDYD O 0Lt Z ujfiue] yoog

JOULLTY L RE| DaDUSET Sl 5 Dedoss ey goy sayuds b %
__._...._.___.urn..mm_m BIBED DU [0S 19 J8quingy [H=TH

U CLO] Bulso)|o) By sUIDIUDD PRI P00 Bl Epoa joalho 8 pun SSeIppn

poo| o 'Rley JBRDey D sunpcs (woeg epducs ses) picosl oo 84]  BINpoW D Jo DUe By} saiubs
PUodal Usyoilue) auj puo (Speooed joguds seeoudll teuwnuceBoid By moos) RQuis Sy | peupiuoD
5| UoHoas WoUBord O oo UoDILIGU| SO0 (98[O0 Bl BNDILOS pIoaE) Lyop Buy] SEUoDe)
LD, DUE (OOUWAS "DIDE SSRI008) |0 5804 Ssuy) SO [DWI0) |DUSSO0NSH KIUoHe] PepUsiEI eyl

F& 2P0D oUW |DUWSSpDXaH XUolE] papusgxg

|0JjUOD) ejouisy




Remote Control

i ™

29B/Handler Interface

Introduction

This subsection describes how fo cperats the 298 with o commersially avallable hondler, For mars

dedailed information. consul! your handbier monual,

Compatibility

The 298 Is capable of interfocing with two tvpes af handiers: those that connest o the 208 via the

handisr port (see figure], and thoss that interface via the RE232 por.

HANDLER _:ufl___. _\.unz 2 PNt
\ /
-.. |
4
] Y
| 4 1 N
- - . T
/ , ‘ [ == ) -
/ .
REFIZ PORT—' Conad Lpman
Handler CRC Commands
Two CRC commonds, "% and “"HL" are specific to operation with a handisn The %" command puls
The 298 info o waiting stote. When sither [4] the handler indicates o stort candiion ar (2} the 2963
START key is prested, the programmer will sufput o promat * =" symbal fo the serlol port, The "HI7
command, used for kinning confrol, fells the 298 to disibute programmed and verlfied devices fo
the "H" bin (1 thra 4),
\ v
108
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Remote Conirol

|.r1_ 1 M5
—— = e M
FROM HANDLER] N
_ - PROG OR VERIFY Tk ! !
| 50 M5 MIN - I
s [ —| e f—
passem (D) S0 : b n
|
|
|
i
| ‘
Y 1 One ot 4
EL BIT By D Lt Fnab G
aw for eooh
dmdoe et
Culputs may
o wirgg-or
PROG ERD BIN @ +5W e far handies
END Wit sass o
d g
5
WY ERR BN @ i gt
Straba ooas
ko simuk
faraauidy
STROSE HH } 45w with g
_ _ apprpnichs
iy dgreal.
usod wihh
Catlla
Feandlers

110 200
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Select Function List

Command Group Hex Code Titie
Format Codes 04-5 Dota Transiafion Farrmal Codes
RAk Data Manipulafion Al Swap Nibbles

Al Fill Rang

AL Irert RARK

A4 Clear All A

AL Split Reda

Lt Shutfle RAM
Ukility and Inguiny 0 Device Size

B4 Sumcheck RAs

B2 Systarn Configunation

B4 Monklkank Fail

] Displery Test

1 Callzration

F Progrom Cound

F3 Lol Ditei O

F4 Mibbde Mods

5] Binary Bose

Fé& Octal Bass

F? Hax Boze

Fi BytaiMibble Modsa
Sarial B B3 Formiat Murmibser

o7 Lecienr Chutpaat

D Size Record

De Mull Sournd

H Remote Moda CRC

2] Timecut Off

FA Character Qutput

F& Erable Port

FC Rernote On OfF

el




skk 86l

O mies pun Anbu) puo A eognindiungy

OO0 WYY S200D jouncy oS DU o) Bujpiodso pEzuodio SiD SUniiung ieEs

2| sabod Bumo)ol Ayl us Pays) BID DUDE [DUSIIRDE o A Sunnber asoy) eyeto; pacnof
a0 esuanbes siyp Susn Ul padar Sq ADw ey suayoueng fucyouny ioejas pBio-omy auy 51 HH. Saum)

[ [[ ][ w [
Ul BpAay A psullopsed S0 AU SLOILSUIRY S P 5o
EUQIZUN (2E18E SAAT B4l )0 usoe uopsd of peanbal secuanbas dax eyl =) sefind Sumo)cy eyl
Ll Busssud Ag uoyouacs
el oyl peinidsin B UONDUEN] |D0)9s palEer B 80U WA =eid dn yoog o Bugouos
el dofs of Asy AUD ssedd DERADICS)D S LoRoUny PEASER U] USRS, TN Ul READCSD Ajuojusaoi
1 LOIEDUNY Y203 s eyl puD 03136 ssedd TOuiceDs A0 SUO|IUn) [oSeeE eyl s5enon o O
Ieuo [DuljDentesy Ul pein|dsip ein sucyouny By suopouny oses ey yBnouy spioesoog degs
O} A3y ANTIATY BU) SSeUd UONEUSdD A aioyn o) AsY LIS eu) sesd uey] medocip 8 palsap
LoEuang ey gun Apajoadad Asy (53735 euy) seeud Buiddss Ao suo|oun) oo auy) seenon o 0
AAUE DAL UD SO
1o pennked seuE RUoIpPo Auo pduwosd [ ADicsip ) e, pessid S0 of AN lyls
By} aunba) sucysury Suog]) YIS S50 LS pUD oIuty UCYD|SUDI} DR 10 USHoUn) Relsen
B} 10} 80D XBU B4l MU | I00D 12315, ADITEIP (I BSZ YL DI ssed Auyus joenp soy [
Buouss 1o Buddeys Aus (e JaUs A0 peEkasan SO ADLW SUOYAUN) (98|85 Sl

suolound josjes Buisseooy




114

Format Codes

it translation formats allow the 298 to send ond receive deala o and from olher systems, You moy
ke in direclly the fwo-digit code for the data ranstation format you are using, & complats list of

fermots and fheir coresponding codes appears In the emos cantrzd section. To key in format codes
directly, prass

| -
1
(whane "HH™ I3 the format code and "C s the apticac! instiuement control cods). The instrumeant

zanirol code specifies confrol characters ussd when ssnding or recoiving dota, For esampls, to
slect the binary [oode 10) data transiation fermet, DrEss

5 |

The 208 will then display FORMAT NO 010 **

MNOTE

fafer o select code 63 for offemaorls key seguencs fo encble a farmaot, Cods 83
aifaws you fo scrol fhrough the list of format codas,

a0 ]
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A2 Fill RAM

m The fill RAM function filts thi 298% RAM with a specified pattern, from the edit oddress to the end of
| RaM, Use the foilowing procedurs to il RAM from the last EDT oddress to the end of RAM with
] wariaile hex dota, The defoult wvalue is 00, I selact function F4 [nibble mode) Bas bean spacified, or

it 3 A-bit device is salected, | will ] only the lower order nibbles of RAM; olhensise, it will default 1o
tha word wicth of the salected davies

Procadure

Keystroke

298 Displays

1. Balect the Fill RAM command
oparailon,

R
(=]

SELECT CODE 4, A2
FILL RAM 00 A2

2. Enter the hex data fo be placed in RAM

]

FILL RAM » HH A2

3. Write the hex dota fo RaM

114

=

FiLL RAM A HH o
[oction syrial rololes)
FILL RAM B

90
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Ab Shuffle RAM

Az with the spiit RAM funclion, the shuffle A8 furclion s uselul whan working wilh 18-bit datka. Dalo
oy e split, then fransterned o hao PROME. Use the following procedurs fo shuffle the blochk of RAM
addrassas immediaiely above the center point with the ook betow, placing the lowerblock tybes af
even-numbared adadresses $ading with 0 and the upper-block oddresses of odd-numbered
addresses starfing with 4. The canter peint must Be a power of teo betwean 0 and the RAM mildpaint.
The defcult certer paint s the total RAM midpoint,

Procedure Keysiroke 298 Displays
1, Select the Shufle RAM command wiEw | A (| @
il i | | SELECT CODE » A8

E SHUFFLE p, HHHHH
2. L=t the hex midpaoint [f the default

ﬂpﬁmn_o@u value s corect, press _|=|._ 3 3 _j _ﬂ B SHUFFLE &
AR SHUFFLE %

MNOTE

The execution fime of this function is dependant on the size of the midpoint. Tha
asfoult salfing requires fhe graatest amount of e

i
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B2 System Configuration

Use the following procedurs to disploy the four-chareler sysiem con
contacting Dota W0 Technical Suppert Personne! for sotfwane varsion defermination.

figuration code, used whan

Procedure Keystroke 208 Displays
. Select the Systermn Configurdtion — 2 nE
e ||_ _ll_ . SELECT CODE . B2
2. Displery the System Configuration. - _ HHHH HHHE 298 VH
—

S SRRSO | e |

T T T
Fyshern model
canfiguraticn ke
code
RARA warshon
siza niurmkser

206
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Serial /1O Commands

Seral W select funclions set paramelers that are used In serial port cosrafions: for arampls, o
enable CRC and SAC moda

The sglect codes listed in the following fable ore ol execyted uzing the folloewing key sequence:

= EE = =]
[whenz “HH" 15 the hwo-digit select code qiven in the Hes Code column of the toble) 10 funclicns
reuiring addifional data entry are lisled on the tolleaing poges.

Hex Code Command Title Descriplion
L Leadear Cutput Zands 50 nulls from the serial part, allewing separation n=|
Tiks,
Fo Timecayt O Disobles the 25second fimeout. ootive urless disakied

during K2 operations. 25 seconds is the moximum time the
208 will walt when receiving or sendirg. Once the fmeou
ho3 bsen dizabled, the only way it con be enabled is 1o
furn the Instrumant power off, and than recpply power.

Fa Enable Port Enabies Systam Remote Control and input Inferrugst. This
[ERC enotis)] also forces the RTS Bne high ot all Hmes for remete condrol
from pedipharals requinng o hardware handshabe The
chafoult af power up is FT3 low and System Remote Condrol
and sarial infermupts disakied

F Computer Remote  Enabsles Computer Rermate Corfral (SRS mode,
Control Mode

122




gdb

+a MV ON LIPS 0S

=Tasa e e T TN e
JusluraEul
FL== ]
JDLcy

Joluicy
s e T
1L mi) ! il

HHAXXMXXXKKXKKNX

=]

=TI )
10U} B|g0US DUD ‘JOULGY DejIess
= TE T TR T T TRV R T L

NNND Y ON IFIWHOS

OEEE

[apos
JOLIC S| JUSSSNCIES SIa0UInu
DU BUD PUSSSs By PSS jou
# 0 HNDE0 SR [UUGD JUSWInIEE|
[OUCdo syt spuasaidel b s eyl
IBEIUNLE [CUU0) 8l puE "Dalsap

J BPR0D [CIUCD JUBLLINIEE [aEs )

sAp|dsiq 862

axoushay

SINpan ol

HEQUUNL D0 LOLDSUDU) DD Ma0 O s Aoanp of sunpesoid Supes)||o)p agy asn
B DL Sl Bupepa o spowuny ey yBnoy)
Buididaqs 1eyys AQ Ayue ey afUDYD UL} pUD AljUS WO 10 JueunD ey, ADKsiD O Ioiiado ay)
MBS SROUE Jaapul Sy ADaND DRUBUS BROD SU) DUD DEsSS000 B0 UDD SO0 [I9ES DU usMoux
5| JSOLUNU JOALICY DEUISSD SUp J| SADM 88Ul J0 AUD U REI0RES 80 UDS [OWLI0) Uoy0|sUDE Yop el

[Uci2elas josun]) Jaquinp Jowlod g




B3 Format Number [Continued)

s the following proceduns o display ond change e current data translation farmat number Dy
scroliing theough the list of ovailable forrnots:

Procedure

Keysiroke

298 Displays

. Select the farmot numkser
command.

oD

SELECT CODE p B3

. Display the mremaenic for the

currant o defoult format, i the E%RMHWNHNXHW@.
digplayed format is the desired = ;
formort press START 1 it is not the ﬁhﬁu %..,mﬂzuﬂﬂ
desired formct, confinue with insrument
Hep 3 ,.u....__..___.n_ _..uu_n.

- Press and releqse the SELECT key o -
stap forward throegh the formots _Nkkuﬂk‘x.k_}dﬂk\xﬁk_ﬁ_{j
undil the desired formot appeeans on 1 "
e keviboord display, Fross the “Mwmwm _HHH%E
REVIEW key to step backwonds Tashaiiend

through fhe formats fo the desired
frmet,

4. When the displayed forreat is he

one you want, prass START

canbol coda

FORMAT NO NN i

o
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D& Record Size

Standord (defaull) record size 13 40 hexodecimal digits par line ¥ you wish o chonge this valua use
thiz selact code o changs the number of charocters sent before the nexd addrass.

Use the foliowing procedurs to changs the nemiber of byles per data record on ke sarial oudput [the
voilue enfered must be In hexocdecimal);

Procedurs Kevystroke 298 Displays
1. Select the record size command. P | 8|  ECT
The default entry in the hex fisld i3 _|_._ — _H, SRLECT GO0k s 10
10 (16 cecimai) | | SIZE REC,, 10 ]
2. Set the record size (if the defaull H
value is corect, prass START). H_ _M_ SIEEREG poi =iz}
| = SIZE RECORD *3
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FA Char Output

Ore way of tesfing the serial port is o send a single ASCH charocier through, and then werify that it
wicls fransmithed, Lse the following procedure 1o enter the hex code for an ASCH charaoter which will
e fransmitted o the port each lime START is pressed {this function s inhibited in systern remate

ool
Procedurs Keystroke 298 Displays
1. falect the charocter output _& F E SELECT CODE p FA
eI,
e _ CHAR OQUTPUT », 00
2. Entexr fhe hex code for the ASCH Hll K CHAR QUTPUT » HH
chargcter to ke fronsmitted. __.M._H_ .
FINET _

3. To retrarsmit the some charactar,
press 1he START hay ogaln, To
transmit a different characier,
ferorm shep 2 again,
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Code

23

24

24

25

27

30-5%

a9

42

43

za:|_¢

Description

Coarreclive Aclion

VERIEY £AIL 7

VEREY Fail 2

ML) PRONG PAK

PROG PAK QST

AN EXCEEDED

ERMOIRE

FRAME ERR

OVERRUN E7R

FRE+OVE ERT?

The device dota was incorest
on ke firs! poss of the
outormatic verlfy sequance
during device progromming.

The device doto wos incorrect
o he sscond pass of
cutornaic varily sequence
during programming.

A device-ralated opseration was
aftermnoted without any
progromming moduls installad.

The programming alscironics
will ned start oparation due o a
reset condition.

Thera is insufficient RAM. The
total allofmant of RAM residant
ig less fon e word Bmit or
block size, or the begin
address is se? too high,

These are Pok-rekated emors.

The serlal interfocs detected a
slart bil but the stop bil wos
Incorrectly postioned.

The seral interfoce recealvad
characters when the
programmer was unable fo
sendoe thern.

Combiration of FRAME ERR 44
and OVERRLM ERR 42.

This errar indicotes that the
device folled the low voltogs
warify: the data in the part is
not the sams as the RAM dala.

Thiz errar indicates that the
davica lailed The high vallags
warifys datd in the gt is reot
tha same as the RAM dolo,
Install the appropriate
programming module,

Usuaihy an cnercurment Caused
by an Incomectly Inserted or
ad davies in the sockel.

Program smallar parks or
speciic lower beglnning
addrass. If enough BaAM is
installed, if moy ba faulhy.

Refer fo your programming Pak
manual,

Checl the boud rale ard slon
il swilches or use hondshoke.

Check tha baud rate ard stop
bi#t switches or use hardware
hardshoke, See the rernote
control section for instructions.

Check the baud rate and stog
it swilches or use hordware
hondshake, See the remote
control saction for instructions

~
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Error Codes

Code

Mame

Description

Carrective Action

fal:]

67"

i

T-7e

B1

a2

&3,
85-87

oo ERR

ERROR

DATA LOCKED

RAM BANY ERR

CRRORE

PARTY ERR

SUMCHK ERR

COMPOSITE ERPOES

Tha R line o the processar

wias hald low for no apoanan
recIson,

Programmer recelved o non-
valid command In Computer
Remaote Coniral [SRE).

Data locked via Select Function
Fa,

rAaM bank amor

These are Pak-related errors.
Reter ko your prograrmming Pak
manial,

The incoming data has
incomect parity,

Thia sumcheck field recelved by
the programmer does not
agree with 15 own colzulabed
surncheck. For ASCH Binary
formcts, this aror messoges
indicates a missing F characher,

A composite error coours from
any combinafion of srors By,
82 ard B4, These cambindlions
ans;

Error B3 = errors 81 and A2
Erfar BE = errors 81 and B4
Errar B& = ermors 82 and 54
Error 87 = errars 84, 82 and 84

lanora. If the erar persisls,
sanvice 1he Drogranmimss.

Rerantar the commoand.

Use fhe possword to release
dota kock.

The acclress size s oub of Frange
for the Pak insfallad; reducsa tha
block size to 4000,

Ralter 1o your programming Pak
monual.

Check the parity switch and try
again

Check all connections of units
in the system, data format, and
dala ssurca. ard than ey
aguain.,

*Remohe Contial only; will nol ooow during Trond panel opsaeralion, bance no fron! paral discday.
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i ™
Cocde o Name Deseripdion . Corrective Action
Q5" ERROR llegal centar point for RAM Selact o new RAM cenferpaint.
shiuffle,
wr BLCRCK MOVE ERI Block Move was atempled Sedect new AN boundories
Culside RAM boundaries.
28 DeV EXCEEDED Frogramming data exceaded  Select new RAM boundaries,
the last devies addrass.
A-AT ERRORS Thisa are Pok-rabated ermors. Rafar to your progromming Fak
BO-RS Refer to yvour progromming Pok manuol,
mamigol,
Yy DATA RAadM ERR RAM error duwing sell-lest, WY reprasants The foiled data;
KA USABLE RAM cutsice first poge of RAR, HANEK, the ameunt of data
[and still psable. You may sl
parfonm apardations: but the
caldressatle Bakd will depend
on the number of address
lecations that are good,
For example, if 000K < 04000,
the bash address you eould usa
would be DAFFF. The
programrner will not alicn
access to bad RaM addrsss
locations.
*Resmate Contral anly; will not ocowr duing front panel operation, hence no front panel dissiay.
L -y
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