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Meead for simple operation — You wani a
programming device rhat satisfies all of the
[ullewing needs and is simple 1o operate,
You do nol wanl Lo have Lo refer tooa
manual evary lime vou wish o program a
PROIM .

Meed to program a wide variety af
PROMs — For greates! flexibility, you
wanl a programming device Lhal ¢an pro-
plam the vanous kinds of PROMs that are
avdiluble, Fur examnple, vop will want 1o he
able 10 prowram microconbiollers with
ERROMe, and yvou will wanl o be asble
peogram (rom the small ineapensive 16K
and 3K PROMS o the loest 256K
FROMS with infgligenr Programming '™
algarithms to speed programming. Yo will
also wanil to be able to program those
PROMs that use the new lower program-
ming vedllage (125 V)

MNeed Lo be upgradeable — A FROM pro-
gramming device shouold he designed so
that it cam be upgraded to progrem PROMS
Lhat will be available 10 the Toture. Withont
upgradesbility, the device will soon be
cul-e]-Uati,

Meed to check PROM contents before
programming — I the PROM yon will b
programming is blank, it can of course be
proglammed. bByen o it has some its setl at
the tme of programming, i the same bity
must also he ser for the program, the
PRAOM can be uscd Thus, ideally, a PROM
programming  device  will determine
whether (he PEOBM 15 blank, and (f not,
determine whether the bils already sl are
compatinle with the program o be loaded
inrn tha PROYSW

Meed to recognirze file formats — When
d PROM is programmed using an object file
generated by 4 compiler or assembler, the
PROM progranomiog Jdevice musl be uble
10 extract the datd that is 1o be loaded inw
the PROM from the larger flle structure,
Far greatest flexibility, von will need
FROM programming device that recognizes
the file structures generaled by compilers
and assemblers that you will use when
developing program code Tor the PROMs,

MNeead to support a variety of aource pro-
gram options — lhere are (hreg soorces
vou may wish o use for PROM dataian
already-programmed PROM, & software
development system., ur d-disk, For prsalest
programming Mexibility, vou will want o

722

PROM programming device that makes all
three kinds nf snurces availnhle,

Need to support data manipulation and
modification — You may wish (o modify a
souree file tor vour PROM progian, Fol
example, vou may disvover an error in the
source file, or you may realize that far your
new processor svatem, the PROM data
must first be 's complemented. For a
variely of réasons, your PROM program-
mang will be gruch more Mesible if the
PROM programming device ofTers o buller
for temporary storage and PROM program-
ming. software thor con manipalate the
souree propram datd in & varicty of ways.

Need for variety in loading program
code into PROMs — If vour product has a
l&6-hil microproccssor and yoo arc using
f-bit PROM S 1o store the hirmware, vou will
need 10 inl2rleave the 10-bu code between
two & bit PROMs. A PROM progromming
device with interleaving capability will
spocd zuch programming. Yoo mav want
other kinds of flexability when program-
niimg.

Need to transter long programs that will

. not fit into one PROM — Long programs

may gxcesd the stotage capacity of the
PROMy chosen [t your product. You need
a programming device thar can format the
program %0 that it can be stored in
successive PROMs

Need to verify programming — When
progromming is finished, you will want tn
check that the PROM 1 indeed corrcetly
programmed. A defect in the PROM could
corrupt the mtended Armware. Checking
would mvelve comparing the suuree with
the programmed PROM,

Need to compare buffer with PROM —
It vou are interrupted when programming
PROMs or if you have nod labeled PROMs
that you did progrum, vou may [orget
wherther o particular PROM was program-
med In such cases, you will want In
compare the particular PROM with the pro-
gram stored o the buffer of the programe-
ming devive, Comparison will prevenl you
from having o reprogram un olresdy pro
grammaod PROM.
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INTRODUCTION

Programmable read-only memory (PROMY devices
play g osignilicant role in microprocessor- based
products. How can PROM programming devices per
form to hest serve the necds of those who develop
and scrvice such products?

This upplicatien note first providas o generol answer
to this question: then, It proceeds o deseribe the (ea-
tires and use of MROM programming hardware and
software avalable tor the lntel Persenal Develup-
ment Systemn (PD3T™™). The description explaing
how the iPDS system provides the wide range of
capabilitics needed by those who use PROM pro-
pramming devices. The description also highhghts
the (P35 syslem™ ability o program some of Tniel’s
newest EPROMs.

PROMS IN THE LIFECYCLE OF A
PRODUCT

Memary Options: A Review

Before PROM programming necds are discossed, i
1= mpottant to bricfly review memory oplions
avadabie to desiners,

Microprocessor-hased products need memary ta
store mstroctions and data used 1o controlling their
aperilions, In order to maximize product coperatine
speeds, designers must use memory thal can be
accgssed guickly. Both random scccss memory
(RAM) devices and read-only memory [ROM)
devices oller designers quick access, but RAM
devices are volanle—heir conlents dre erased when
system power is omarned off. ROM deoviens nen
nimvelatile, thus. dosigners use RUOINS 1o store pro-
erams and data that will not change Juning. the
operation of the product.

Afler a product’s pragram code data has been
debupged, you can transfer the code to progeani-
imalble ROMs (PROMs) or musked ROMs, (The
mosl Mexible PROMs are EPROMs and EPROMs;
EIPROMa nre cloctrically erasable and FPROMs can
be crased by ultraviolet light.) PROMSs are programs-
med using a rebatively simple mocedure, by
contrasl, masked ROMs can only he programmed in
d manulcturing envirnnment. Thus, mosked ROMa
provide less flexibility but are vscd because they
may be more cost-effecuve o large volumes.
Huwever, because the price of PROMs s falling 2nd
because inventories with erasable PROMS can ha
reprogrammed  when  product programs are
changed, erasable PROMEe are also attractive Tor
larpe vorlumes.
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Desirable PROM Programming Features

e voul product’s sellware is debupped, vou can
lead the softwore into the product’s PROMS (50 1hat
it hecomes the product’s firmware) Hnowever,
nsually in the development of a product, the initial
programimmg of PROM devices |5 noel the last
operation invelving the PROMs. Even if the
aoftware is dehugecd, onec it s nadad Intoe the
PROMS, vou may discover new bugs i the program
that vou tailed to detect befpre the program was
committad 1 PROMs. S0 there muy sonn he o need
tn crase the PROMs Gif they are FPROMs ar
CAPROMs) and reprogram theim.

Druaring product development and servicing, you will
algn sometimes nesd to accomplish the followinge
fasks

®  Check the contents nfa PROM

a Lge one PROM (o prowram oither PROMS
thut will be used in prher protatype sysiems.

®  Lipdate eacher firmware versions weth later

LR (A TE

Consider i more dedai! (the (PYREOM -related neads
that can nrise for you during the preduct’s life eyelo,
that is, hetween the time when the prodoct’s
software Bas been loaded mto "HOMs and the time
when the product s phased oul, There are Lwo basic
sels ol newds, Lthose having 1o de with displosing
(PIROM contents and those having 1o do with pro-
arammimg PROIS

DISPLAYING AND PRINTING MEEDS

For g waricty of roasons, vou may need 1o examine
whal is stored na (PIROM. For example. vou may
suspect that o (PYROM s prowcam i in error; or v
may hiave incomiple documentation nn whil was
programmed into g (FIRON Thus, vou will wan? o
be able to display the contents on & video display
ternrinaland o hiave o printer print oo the conlanes,
You will want 1o be able 1o choose the display hase
[hinnry. actal decimal, o hexadecimall  and
whother to display the contentsas ASCIE characlers

PRAOGRAMMING NEEDS

When yau program PROMS, vou noed a prograrn-
ming device that can program aovanety or PROMS
and ore that offers Nlexalnbiny and ease o progran -
miing, The (ollowing Hst deseribes PROM program
ming needs.
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# Meed to lock microcontrellars from
unauthorized access — Some advanced
microcontrollers can be locked to prevent
pnauthorized access, lo take advantage of
thiz sagurity feamure, vou need W ba ghle o
contrnd the locking of the microcontrolbiers,

& Meed to automate routine PROM pro-
gramming tasks — lo speed programe-
ming, you will wanl a programming device
that cian gulomole routing programming
functions. Automation will o oanly speed
programming, 10 will also relesse personnel
[or wlher work,

DESIRABLE PROM PROGRAMMING
FEATURES: A SUMMARY

Tn summary. f PROMs tand ROMSs) uare
fncorpordted in yaur peadacr, vou will hove the
preatest flexibility it yoor PROM programming
device lias Lhe following features. (06 course, Tor
ROMz only reading tasks are needed. )

e lgensy 4 use,
& Canprogram a wide variety af PROMs.

& s upgradeable.

& Cuan displyy (FIROM contents in ASCII
chiaracters and ina variety of hases,

® Can enable a printer to print out (PYROM
contents o ASLIL characters and in a
variely ol bases,

®  (Cancheck for hlank PROMs.

a | PROM s nul blank. can check PROM
conlents o compatibility with program.

L Can reeognize fle farmats of your
develapment system nhject files

®  Suppuorls trapsfers of program code from
devalopment systems, disks, and other
PROY 5 t0 the new PROK,

& Provides temporary storage and software
fur mmwupulating Programming data betore
Innding [l into the PROM,

L Supports varesty in how data is loaded into
PROMs, 2@
— Interleaving 16-bit data into ¥-bit
PROM 5
— Sppmenting long pragrams sn that
resulling program scgments fit intn
successive PROMs
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& Can verify the accuracy of copying.

®  (an compare programming bulfer wilh
PROM cantents.

&  Cap lock microcontrollers from unauthor-
P govess.

®  [Can autnmate routine PROM programming
tasks

The Intel Personal Development System (iPTIS)
with the PROM programming oplion meocts these
needs, The loellowing sections describe the il'Ld5
PROM programonng handware and software and
show how this svsiem can perfiorm all of these lasks
fora varicty of PROM3,

THEPDS™ PROM PROGRAMMING
SYSTEM

The iPTYS system suppores integroted hardware and
software development; it provides a complete se1 af
sultwure development tools and w-circull emulators
for hardware debugeing and hardware-soliware
integratinn With its optinnal PROM programming
hardware and software, the iPDS syatem also
supporls PROM programnuing.

Thres components comprize the {PDS PROM
programmng svstem’ the iPTIS system (with the
1515-P1YS operating system and the plug-in module
adopter board), the PROM programming modules,
and the PROM programming software. Each of
these components 15 deseribed briefly in the
following sections.

iPDS™ System

Io perform PROM programming tasks, the 1PIIS
sl must use s 1IS[5-PIS operdling syslem aud
the plug-in module adupter beard, The PROM
programming safiwnre (iIPPS-PDE) runs under the
I515-PIS operating system,

The adapier board allows vou o use both the PROM
programming personality modoles and emulation
maodules. It provides the interface between the
modules and the IPDS system.

Figure 1 shows the iPDS system with 2 PROM

programming personality moedole plugged into s
side,

2A0015-001
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Figure 1 iPDST™ System with PROM Programming Personality Module

PROM Programming Personality Modules

A persunality module is the interface between the
iPDS aystem and a selecled PRUM, Personality
maodules enntain all the hardware and rmware (o

reading and programming a lamily of Intel devices.
Lach personality madule iz a single molded unil
inseiled into the side pancl of the IPDS unit. No
additional adaplers or sockets are nceded Tahle |
lista the available personulity modules, and Fizurs 2
shipws the four mnduies

Table 1 PROM Frogramming Personallty Modules

PERSONALITY MODLULE

PROM I'YPE
PROGRANMMIED

PROMs AND ROMs SUPPORTED

iLP-Fast 27/K

jUE-F27/128

ilIP-FRT/S1A

[UP-FET/44A

FPREOM

E4EPROM

Microcontroller

Periphicral

1764, 1764 A, 27128, 272546, and provisions
for future PROMS

2706, 2732, 27324, 2764, 2T124, 2815, and
1816

RT4%, RTARH, 8048, 8749H, 8048H, R4,
SU49H, 805011, 8751, 87511, 8051

B741A, SU41A, 9742, 8042, BT44H  B044AH,
1554

723
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Figurae 2 PROM Programming Paersonality Madules

Fach personality module connects o the (PTIS
svstem through a 4l-pin connecion Module Ticm-
ware is upboaded into the IPDS svslem and exevuied
by the iIPDS system. The personnlity madule firm-
wyre eonlaing routines noeded to read and progeam
i famuly of PROMSs. In addition, the personality
il sends specilic imdormation about the selaciad
PROM 1o the (PDS sysiem. such ay inlormation
shonr rthe PROM size anc it bhlank stare

LEDRs an cach personality madole indicats its opera-
fional status. O some porsonality modolos a
coJumn of LLEDs or o hexadecimal displav indicates
which PROM device tvpe the user has selected, On
some porsonality modules with maore than one
sacke!, an I EMY helow each sockel indicales 1he
sockel Lo be used. In addition. a red indicator light
tells the user when power is belng supplied Lo the
selecred devies

The parsonulity module firmware performs selectod
PRON fesis and indicatles status:

F-26

Tha PROM installation test verslies 1t the
device 15 mstalled 1o the module correctly
and that the ZIF sucked is closed,

The PROM Blank check detecnmnes whell-
er the device 15 blank, The iIPDS svsiem au-
lomatically determines whether the hlank
slate for the particnlar device is defined as
all zeros or all ones.

The vwverluy check (performed when
PROM iz Aet bank) determines which hits
are programmed, compares those bils
against the program e be leaded, and
allows programming to continue if they
rmatch.

Easy-to-read status messaues are alse provided. The
user van invoke all of the PROM device Integrity
checks excepr the installation test (which eccurs au-
tnmatically any time an operation is selected), The
following sectivns describe specific features of the
three personalily modules that program the nower
Intel PROM:.

FROOA 5-001
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iUP-FB7/44A AND IUP-FB7/514
PERSONALITY MODULES: SPECIAL FEATURE

Fach of these pecsonality modules supports the
security bit function on one member of the micro-
controller tamily it can program. The (TP FET/444
mudule supports the function on the BT44H
microconcrofler, and Lthe iLUP-F81/31A supports the
function on the 8751H micreconiroller. The KEY-
LOCK command locks the 8744H (nr the 8751H)
EPROM memory from unauthorized aecess by sol-
ting the security bit; the miccocoentroller eannol be
unlocked without crasing the EPROM. Ay u sulety
precaution, the KTYLOCK command requiras user

iUP-FAST 27/K PERSONALITY MODULE:
SPECIAL FEATURES

The (UP-Fasl 27/4 personalily module suppoerts the
Intgligent Tdentifier ™ and (ke inteligent Program-
ming aigorithms. The int.ligent Tdentifier is used (o
check the FROM Installed in the personalily module
socket o deternmune whether it matchos the Type
selevied; then the inlglisent ldentifier is used to
splect the praper intuligent Programming algorilbm,
The mtdiecnl Frogramming ulgarithms reduce
PROUM programming time by as much gy o fartor of
ten, This module bas prosision for support of fulire
EPROMS and EPPROMs vin simple plug-in updatés,

verification before it sets the security bat,

The intgligent Programming™ Algorithm

Using the capabilitles af rhe (PDS PROM progrenmming equipment and cmplaying & new kind of alpo-
rithi that recopnizes differences among EPROM cells, vou van dramatically reduce programming time
for the newest high-density EPROMs Asa hanus, the echaique helps ensure thal EFROMs raceive ad-
equate programming — i terms of memery-cell charge — to maintin lnng-erm reliability.

Redicing programming time and costs for EPROMs huas become increasingly importind bocanse the
chips have become a cost-effective, easy-to-use alicrnative 10 masked ROM in high-volume applications
requiring code flexibilily ur simplified inventory — a majarswilch from EPROM:" uripgingd srnall-volume
prototyping applications. And, volume usage makes LPRUM programming o sgnificant manufscluring
consideration.

The conventiony] progrsmming procedurs for mnst FPROMS uses o nominugl SU-msee pulse per
EFROM hyte, resulting in a tolsl programming time of approximately 1% nrlnuies for o 16K -Bil chip,
With the introduction of the 2764 (64K bits) and devices with even higher densihies, howaver. program-
ming limes have increased. A 136K-hit FFROM, Tor example, peunites 24 minutes for programming
using the conventional proersmmimg method

Mast EFROM eclls prograrm in less than 45 mses, huwever In lact, emprical data shows that very few
cells requure longer than 8 mace for pragramming. Therefuie, a procedure that takes.anto acenunt the
charactarislivs olindividual TPROM cells can significantly reduce b device s programim i@ time

Arhitrarily reducing programming time iy risky, however, because & cell'sahility 10 achiove und muintau
its programmed state is o function of this time. Whal is needud, theretire, 154 way 1o verify the level 1o
which individual cells have been progeammoed, Such ooway exists, By delgonsining the charge storcd inn
cell compared o the minimum charge needed to program the roll 1o 4 detectible level, vou can check
for a program margin that ensures relisble EPROM nperation,

Murgin checking does not occur in ¢onventinnal EPROM programming, however lastead, cach
EPROM cell receives a 45« to 55-msec write polse, and monulclurers ailempl to ensare program
margin hy sercening out EPROMs having bytes that do not program within 45 muee This programming
progedure is thusan apen lnop — no actual verilivalivn of margin ocours,

By contrast, the inteligent Programming algonthm guarantees rebiablline (hruugh the dosed-laop bech-
gigue of margin checking This algorithm wses twa different palae wvpes initud and ever-program. The
algarithm first appHes a 1-msey initil pulse toan EPROM, Aftar the pulee it chacks the EPROM s
uulpul for the desired programmed velue. IT the vutput is mcoreect, the algorithm repents the pulge-
und-check aperation. When the ourpul is cnrrect, the algorithm supplics an oves-program pulse: the
lengrh of this pulse depends on how many imtal pulses were usad and varles with the EPROM being
programmed This longer pulse hulps ensure that the EFROM cell hug an aduquats Progranuing margin
lar relable operafion

28001 5-0M
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Prom Programming Software (IPPS-PDS)

The (PPS-PLY soltware provides sasy-to-use come-
mands that allow you o load programs inte a larget
PROM from another PROM. from iPDS system
memory, or directly from a disk file

The iIPP5-PDS soliware dlso supports dala oorampula-
tion in the following Intel formars: 3080 hexadecimal
ASCIHL, BORD ahsalute abject, 8086 hexndecimal
ASCII, BOB6 absolute object, and 286 absolute
ulyevl, Addresses and data can be displayed in
hinary, octal, decimal, or hexadecimal, You can
ensily change defoult dats formats as well as number
hases.

¥ou invoke the [PRE-PDE soltware [rom Lthe ISIS
nperating system. (The software can he run under
control of ISIS submit files, therchy frecing vou
trom repetitious command entrv.)

An cxplanation of the iPPS-PDS aoftware follows. [t
iz divided inta three main sectinons: the iPPS-PDS
storage devices, iIPPS-FLS commands, and invoking
the 1IPPS-PDS, Alse see Lhe Appendia for iPDS
PROM programming examples.

iPPS5-PDS STORAGE DEVICES

The iPPS-PDE software rransfers data heiween any
two of the three storage devices! PROM , buffer, and
file, ‘| hese devices are defined in-the following three
sections.

PROM Device

The PROM device is plugeed inle g suckel on the
personality medule installed in the iPDS sysiem.
The 1PPS-FDS software does nol recognize the
PROM device until vou enter the 1% 'L command,
The TYPE commund automutically sels the gppropi-
ate buffer size according o the size of the PROM
device specified

Bulter Davice

The bulfer device is a section of developmaont
system memory that the iPPS-PDS software allocates
and wses ns a working area for emporary slorage
and for rearronging data, Tis houndaries can exist
anywhere in a virtual address range from 0 6
[oT7 215 (0 o 2341 ).

When the iPPS-PDS software i3 inidalized, the
buffer starting address is sct to 0 and the huffier
ending address is sel to B — |, providing an imtial
buller size of K byles (the defaull butfer size when
noe PROM type is specified). During subseguent
iPPS-P'NS aparations, the size and houndarics can
vary, Specific iIPPS-1'DS commands determine these
variatioms, The most recent command that changed
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the lower baundary of the buffer determines the
bulter starting address. The TYPL command affects
buoth the size and location of the buffer, For
example, the TYPFE commaond nlways reseis the
huffer start address 1o 1 The mnst recent TYPE
commmand controfs the size of the butfer.

The {PDS system needs o virtual buffer when
PROM size exceeds BK, If the PROM size cxeccds
the 8K memory buffer space available on the devel-
opment system, lhe iIPPS-PDS sollware creates s
virtual huffer ares using temporary file space on
disk

Two temporary work Dles are wsed (o create Lhe
virtual huffer. During subsequent virtual buffer
opcrations, the {PPS-PDS software antomatically
swaps data in and out of development system
memory rom and o work Diles.

File Davice

The [ile device s an ISIS (ke oo o disk, 10 is specified
within iPPS-PTYS enmmands

I he data stored in the disk fite 15 10 one of the follow-
ing Intel abscelute formats: 8080 hexadecimal, BOED
nhject, BORG hexadecimaol, 8086 objecl, or 80286
obicct. The (PPS-PDS software can read any of these
formats as input but writes data 1o a file in RORN
phiecl, 8086 object, wr SO28G0 obect Tormats only
Basically, these [les contain representations of
blocks of memary data. Included with the doto ore
addresses for the locations of the data, The data
blocks aie not necessanly 17 consecutive address
order, The method used to create the (il delermines
the arder of the datn,

The (PP5-PD5 file device has address boundaries
thal exisl in the virlwal vange oo O Lo 16777215 (0
to 22417, These houndaries are determined as
firllows:

- The hle’s lowest addiess is the lowesst ad-
dress encounterad while reading the fle.
®  The file*s higheat address (s the hiphost ad-

diess encountered while reading the file.

If the iPPS-PIIS software creates the file (that is, if
the file s a destination dovice in an IPP&-POIS
commmand}, the specilic convmand 1ssued determines
these boundaries.

When vou specifv a parficular address range to be
read from a tile, all sections in the address rangs that
are not present in the file are wrillen g PROM
destination device as the blank swte of the currently
selected PROM type. If the destination device is the
buffer, the nonexistent sections in the file do not
uverwrile Llhe corresponding sections in the buffer.

280015-0
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Druring {he operation of commands that use the fite
device us a source, the iPPS-PDS softwure only
reads the uctual date from the file and ignores any
other information in the file. For example, the file
can coatain specinl information wsed later for
debugging. Since the (PPS-PDIS software ignores Lhis
information. it wil nol appear in any new {iles
gencrated, If the dalu is watten back to the original
file, the original file 15 delewed.

iPPS-PDS COMMANDS

Euch (PPS-PD% command consigts of 8 keyword that
identifies the command, followed by other Kevwordy
and assncinred parameters that are tho ATEUMENLS ol
the command. You enter ull iPPS-PDS commands,
ay well as progtam address and data information,
through the development system ASCIT keybuard,
the cammands are displayed on the system CRT.
Table 2 summarizes the iPPS-PDS commands

Table 2 iPPS-PDS Command Summary

COMMAND

DESCRIPTION

PROGRAM CONTROL GROUP
EXIT

sysfem

<ESC>

REPEAT

ATTER

CONTROLS EXECUTION OF THE iPPS-PDS SOFTWARE,
Lixits the iPPS software and returns vontrol to the 1515 operating

Terminates the current command.
Repeats the previous command,
Cdits and re-cxecutes the previous command.

UTILITY GROUT

NISPLAY
PRINT

HELYP

MAP
BLANKCHECK
OVERLAY
TYTE
INITIALIZE
WORKFILES

DISPLAYS USER INFORMATION AND STATLS, SETS
DEFAULT VALUTFS.
Drisplays PROM. buffer, ur lile data on the consnle.
Prints PROM, buffer, or file data on the local printer,
Displavs user assistance informuation,
Displays huffer siructure and stalus.
Checks for unprogrammed PROMg
Checks whiether non-blank PROMS cun be programmed.
Selects the PROM type,
Initiatizes defaull number base and file tvpe
Specifies the drive device for temporary work [iles.

BUTTER GROUP
SUBSTITUTE
LOALIDATA
VERITY

EDITS, MODIFIES, AND VERIFIES DATA TN RUFFER.
Examines and modilies buffer data.
Luuds a section of buffer with o constant,
Verifies data in the PROM with buffer data.

FORMATTING GROLT
FORMAT

EFARRANGES DATA 'ROM PROM, BUFFER, OR FILE.
Formats and interleayes buffer, PROM, or file data,

COPY GROUP
COPY {file to PROM)
CORY (PROM 10 file)

COPY thufler o PROM)
COPY (PROM to bulfer}

COPY (buffer 1o file)
COPY (file to bulTer)

COPIES DATA FROM ONE DEVICE TO ANOTHER.
Programs PROM with data in a file on disk,
Saves PROM data in a file on disk,
Programs PROM with data from the buffer.
Loads (he buffer with data in the PROM.
Saves the contents af huffer ina file un Jdisk.
Loads the huffer from a {ile on disk.

SECURITY GROLIP

KEYLOCK

LOCKS SELECTED DEVICES: PREVENTS
UNAUTHORIZED ACCESS,
Loacks the PROM (rom unauthorized access

28001 5-001
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Once entered, a command Line is verilied for correct
syntax and executed. Il a svolaa wrror iy delected,
the following error messoge is displayed:

- -SYNTAX ERRCR- -specific error,

Il you vmit 4 required kevword, the iIPPS-PIIS soft-
wiarte prompia for the keyword and its associaled
parameters, If the keyword is entered but ils parame-
bers are orilied, gither o defaull value is assumed or
an error message is displayed if there iz no defanl
In cartain commands, defanlt keywords are also
dasumed.

You van enter complete (PPS-PDS keywnrds or any
unique nhhrevintion (only the first character is
required). For example, command keywords of €,
CO, COP, and CUOPY are all inlecpreted o5 the
COPY command.

The (PPS-PDY software accepts numeric entries n
any one of tour number bases, binary 1Y), acwal (0
or Q). decimal (T}, or hexadecimal (H). Numbers
can he entered in any of these hases by appendimng
the appropriate letter identilier to specity the base
le.g., 11111111Y, 3770, 255T, FFH!, An explivit
number base identifier averrides the defauh
number hase, which is initially hexadecimal,

INVOKING IPPS

There are two methads of invoking the (PRS-PDS
aoftware: command lines and submit files,

IThe command line lor inveking the iPPS-PDS soft
warg (under V1.0 und later versions nf 1the IS1S PRS
operating system) uses the following svntax;

LFmn:lIPP3

7-30

The symbol “:Fr:" Specifies the drive on which the
iPPS-PDS files are lncated. When you enter the iPPS

PDS command, the ISIS operating systcm loads and
executes the iPP3-PDS software,

The IPPS-PDS software can also run under the con-
ol of 8 submit file SURMIT is an ISIS command
that allows you to use a disk text file as input for fur-
Ther SIS commands or g5 comoand inpuls G wlili-
ties running under the [S18 operating sysiem. Thus,
a submitl file can eontain the ISIS command line 1o
invoke the iIPPS-PDS software and then a sequence
i conmemmanels [or the 1IFPS-FLS sol lware ilself,

Summary: The iPDS™ System Meets
PROM Programming Needs

Table 3 describes brielly huw (he iPDS system meeis
euch nf the needs identified carlier in this application
Ae,

The iPDS system can be a complete intelligenl
PROM progrummer — and, hecouse the iPNRS
system is alse a development systerm, it can provide
an excellent means to off-load PROM progranuoing
from your surrent development system (just as the
1IPDS syvstem allows vou to of load other B-hir devel-
opment makst In addiion, with s state-gf-the-an
FROM programming capability, the iIPLS system be-
comes an attractive solulion W vour complete devel-
ppment system neads.
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Table 3 IPDSTHM Features Meet PROM Programming Needs

NEED

iPDS"™ FEATURE

Be casy-to-use.

Progeam o wide variety of
PROMS.

R npgradeatle,

Crisplay (PHROM contents in
ASCI characters.or in o varicty
of bascs.

Lrablea printer to pring out
(PIROM contents in ASCH
characlers and ina variely of
lrases,

Check for blank PROMS.

IFFROM is not blank, check
PROM contents for compatibility
with prograrm.

Recognize Mo farmots of
development svstem olyect hles,

Support transfers of program
code [Tom development systerm,
disks, and other PROMa 0 rhe
new PROM.

Provide remporary slerage and
software for manipulating
propramnnng data before loading
it e the PROMY.

Load data into PROMsina

variery of formats, 2.0

— interledavime 16-Iot data into
v B-bit FROM

— sepmenling [ong programs so
rhat resulling prograrnm
sepnients fit into successive
"IN 5

Verily the accuracy of cnpring.

Compare programming huffer
with PRON contemis

Contral the sceutity fanture of
advanced microconirellers far
wiauthorized access,

Aulomale fouting PROM
programiming lasks.

iPPS soltware and the PROM programming porsnnality moedules
were designed (o provide case-of-use,

Personalily modules sach permit the programming oFa family of
PROMs ar micrnocontrollers:

Mew personality madules will be released as new PROM tannlies
Apponr.

iFPS DHSTL AY commandd displays (PYROM (or buffer or file)
contents in ASCH churacters and (o banary, netal, decimal, o7
hexadecimal.

iPPS PRINT command prints oot (EYROY (ar file or huffer)
coitents in ASCH characterannd in hinary, oetal, decimel, or
howndecimal,

iPPS BRLANKCHECK coarniand checks for blank PROMS.

iPPS OVERT AY command checks PROM contents for
compulibility with program,

iPPS5 command e switeh allows vou tnindicate 1o the iPDS
system which nbjeet file formal is being used

(FPS COPY commands allow you i cepy in eilber direction
hetween the (PDS disk drivels), PROMSs, and the iTDS boffer
slorawee.

iPDS bafler provides temporary storage and the iPPS
SUDSTITHITE and LOADDATA commuuneds allow you to
monipulate programming data belore you laad it inton PROM

iPPS FORM AT command allows vou to farmar dita inoo variely
ol ways sothat it can he loaded into PROM: in varieus
sequences (including interleaving and segmenting).

iPES software autvmatically checks The aceuracy of copying

iPPS VERIFY command coinpares buffer data with FROM data,

iPPS EEY LOCE command locks adsanecd micraconirolleos,

[SIS SLIRMIT files permit vou to store freguently used
commund sequenvces. | he files can then be activated with o
single vormmand.

28001 5001
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APPENDIX: PROM PROGRAMMING
EXAMPLES

Displaying (PJROM contents and programming
FROMs are easv tasks with the iPLYS syslem, The
lullewing Tour examples show typical uses of the
iPDS system’s PROM programming capahilitias:

& [xamining the contents of a masked KM
®  [Duplicating a PROM

®  Interleaving a file between two PROMS

®  Locking a microconiroller

EXAMPLES

The examples assumie that the IPLYS svslem is under
contiel of the iPP3-PDS sofiware, The boldface
characiers shown on the iPDS sereen displays
indicate user entrics. The key-in scquence below
each scréen display gives the actual entries that you
must key ot lo oblgin the screeo display.

Examining the Contents of a Masked ROM

The DISPLAY commuand lats you examing the
canfents of 3 PROM or a masked ROM,

FRL > DISPLAY PROM

pooooo:
nnonLo :
poboen :

ooco3an

ooooyds
nnonsn:
00000
0ogovo:
0ooo&0:
goon+sn:
onooan:
opooen:
ooooco:
uounnL :
0pooeED :
oooorFo:
oooluoo:
onnL L=
000%Le0:
ENTER <<{R>= TG CONTINLUE %

L3 y0Ul 20204 202D 204 Y9 53 4yA OO 20 20
NP 202D JOMT HEME 4552 WL HC DD 2020 4B 20
2DE0MB YUE S UE UF YL 52 Wy BF W3 5254 00 FF
rFrFFFEFrErErFFEFEEECA IR ICFE T PPFFEF
FILDBAOELSOCAOIOGILO0LI PR LEAULR UL
C2bbLODIEWFDPIDDICS& T3 D0 IC &9 13 B0 3E
D3P0 LI FeODIEYFDIDOIESA LI DO IE &A
PITDIAES[CDPANO2L0000LL0D0O8 AF 4T TEBE

AF 34 B3I Ed AF LWF FAEODIE OO DA FONL 30000 BR
G0ELOLC2 A9000L2CO03ET2RIElTADILY
P8DPIEVIEBSFIEIIEODOTIES 3E L PIEC I
L03IE 22 ILOLISOLAABOELDOY Ca C7F O0DE A
Eh O ¢ CF ONAF BAFORAFODIFORAFL IE &L
PIFASEZIPILDIECADIEZ SEODRIERE B3 50
ELEFOD2B?PCBS C2F3IO0LBA0DEL OWCEFD OO
EONODPIESRIELLFIES NI SOLE B0 ER O CA DA
MO PE A ER DY €2 L1 UL JE O B U G 50 BE A0
EbO4CALEOLDB ADELON C2 25032004011

ABORTEL

PRy

CABADOD7BABEILECIPHODFEAFLGSCE A0 OO

vile D= HIRK,
G- GNENERAL. K
= KEYBOARD/CRT. .

Key-in Sequence

DISPLAY PROM

Comments

This.exnmple shows the dara in the PROM in hexadecimal format, which is

column.

7-a34

the defanlt hase in this example. Press the BESC key at any lime lo end the
display, 'he 57 sign is the echu of the ESC kev. You can 4lso display the
data in other number buses. Nole the ASCTI code displayed in rthe far right

2AO015-001



AP-179

Duplicating a PROM

Upe trequently wsed applhication of (FII5 PROM
programming 15 cupying dala Nom 8 PROM o g
buffer e file, then copying it Inte snother PROM,
You can perform this aperating using the iPPS-PDS
bufter (or ap (P hile for mtermediate storage) and

Ihe following example llustraies a  diredd
PROM-to-buffer-to-PROM duplication, If vou wish
t perform these examples, place the PROM i the
PROM sockal and reser the IPPS-PIIS {using the
TYPL command far your type of PROYI A 2716
EPROM thul conlains sample code 18 used in this

the IPPS-PLIS COPY commanis. example.

@-‘ COPY PROM TO BUFFER

CHECK SUM = 4BY4
PRS >

Kev-in Sequence

COPY PROM TO BUFFER

| IITUH‘H.E

Comments

This vonunand gopes every memory location in the PROM Lo
the buffer beginning al destinalion address DH 0 the Buiter
The checksum s the 2% complement of the 16-biv sum of all
the byies read

It you want 1o check the buffer to be sure the data

VERITY command, and if the buffer and MROM
now there muiehes the original daw in the PROM,

datd match, vou will be infusmed VERIFY TEST

one command is all that is necded. Enter the PASSED.
PPE > YERIFY
WFRTFY TEST PASEED
PP > |

e ——— —— _
e ——

hey-in Segquence

VERIFY [[nerum]

Comments

The datain the huffer matches the data in the PROM

2000 6001
7-34
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Mow that you have verified that the dam in the
buffer matches the data in the PROM, vou are ready
to copy the buffer o a blank PROM. Remove the

master PROM liom the PROM socket and insert the
hlank PROM . Then use COPY apgain to copy the
eontents nf the iPPS-PTS huffer m the hlank PROM.

e ——
PPE > COPY BUFFER TO PROM ﬁ
CHECK SUM = 4Bua ’
PPS >
—_—— — === AT ——— e

Key-in Seguence
COPY BUFFER TO PROM

AETURAM|

MNote that for copying from the buffer to a PROM,
you do ol need Lo use the VERIFY command, The
iPP5-PDS software automatically verifies the
copying when yon enpy In this dircetion

Interleaving a File Between Two PROMS

It Iz often desirahle to have code or data arrangad in
16-bit wards and sinrcd on s pair of 8-bit PROMs.
This is the case, for example, when working with an

f-36

Cuommenis

The display of the check-sum and the return of the (PPS prompt
indicate that the PROM was successfully programmed.

BORE microprocessor that reads oo and wrilss o
meernory on g 1o-bit data bus, The data is interleaved
berween two PROMs, the ndd (or low) hytes stored
in one PROM and rthe cven {or high bytes stored in
the other PROM, The FORMAT command handles
this interleaving astomatieally,

In the following example. o file written in Tntel B0OEE

hexadecimal format is interleaved into two FROM
devices,

2E00E O
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FPSZ FORMAT DOUBLE.BYT [O,FFFH)

LOGICAL UNIT (HIT=L-NTRALE=2+BYTE=«3,N=-BYTE=4)
Lu=23

THPUTBLOCE SIZE CMEYTES)

N=2

QUTPUT BLOCK SIZE (N BYTLE)

N=1

INFUT Bl 0CK STRULCTURE -

NUMBER &F INPUT LOGICAL UNITS =008 l

LiB

-

| oo |01 |

NUMBER OF QUTPUT LGGTITAL UNITYS = 00

. QUTPUT SPECIFLICATION (<CR> TOEXIT):
x®
—_— e S ———
Key-in Sequence Comments

In this example, a file called DOUBLE BYT is splir
FOHMAT DOUBLE"EYT {D!FFFH] into two fles, with alternace bytes heing loaded into
i alternute fites. After establishing the FORMAT com-
{RETURN mand and the file name with the first entrv, the iPPS
software prompts lor The size of the logical unit that
15 poing to be manipulaled. Brie is selecied as thi
3 |netunn logical unit. You ore then prompted to set up Lhe
input block sizc (in this case two brtes) and (he
autput hlock size (one byte), & diwgram of the input
2 |ireturn block is displaved with the logical units lahaled The
leasl significant bit in the input block is displayed
with the logical units labeled. The least signeficant bil
in the input block 1s shown on the Jell. The number
of logical units in the vutpul block is also displovad.
Yuu are then prompted with an asterizk ("} 1o cnter
the oulpu specificnrinn

(L[]

-t

28001 5-001

T-36



AP-179

*0 TO LOWER BYT
GUTPUT STARED
£1TO UPPER.BYT
QUTPUT STORED

¥
PRS2 e - =

Key-in Sequenee Comments

OTO LOWER.BYT

Once the size of the Ingical unit, the input block size and the output block
sizas hove heen eatshlished, vou are prompted for the vulpul spevification

I;FTH;;
1 TO UPPER.BYT
—

RETLIAM |

{how you want the data i the il w by manipulated in terms nf lngical
units). This example specified thot the least significant hyte (noaach input
Llock be stored in a file titled LOWER.BYT in the defauli drive. Uhe iPPS
software then sorts through the DOUBLE BY | ile. Next it specifies that the
most significant byte be stored in a file titled UPPER.BYT. The iPPS snftwnre
then sorils through the DOUBLE.BYT file and copies every odd brte to the
UPPER.BYT lile, QUTPUT STORED is displayed after sach output specifi-

cilion is implemented, You then have the option of entering another culpul
specificntinn. Pressing RETURN exits the FORMAT command and returns
the 1IPPS prompt.

RETLURHN

words to a 16-hit microprocessor To copy the files
ter the PROMs, use the COPY conimand ax [ollows,

You can usc the two files created with his
FORMAT pperation to program lwe PROMs, which
vou can then install in parallel w provide 16 bit datn

PRE>=>COPY LOWER.BYT TC PROM
CHECE SUM = 518

PPRY > COPY UPPER.BYT TO PROM

CHECK SUM = 8uaL

PPE:
Key-In Sequence Comments
COPY LOWER.BYT TO PHOM You must install a blank PRUOM in the personality

madule before enlering vach COPY commond.

A
| RETUHM

COPY UPPER.BYT TO PROM

|'H£TUHN

28001 5007
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the KEYLOCK commund (the KEYLOCK com
mand cannot be used with all EPROMs). The fallow-
After programming a microconiteller. you can pro- mg cxample locks an 8731 H miucrocontrotler, which
tect it from unauthorieed gevess by lockine i with then cannot be unlocked without erasing it.

Locking a Microcontrolier

PPS > KEYLOCK \

EXECUTE= =Y/ /N7 Y

FPRS =
. 3 S R . |
Key-in Sequence Commenty
KEYLOCK — Entering ¥ locks the TPROM. I vou enter M, the command terminates and
il gl EPROM remains uolocked.
Y |lrerurn
2HOD16-DDT

7-38



