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Need for simple cparation — You want a
programmng device that satisfies all of the
[ulluwing needs and is simple 10 Gperate,
You do nol wanl o have Lo refer tooa
manual every time vou wish Lo program a
PROM.

MNeed to program a wide variety af
PAOMs — For greatest flexibmlity, you
wainl a programming device Lhal ¢an pros-
piam the vanous kinds of PEOMs that are
dvdiluble, For exanple, cou will want 1o be
able o prowram microcentiollzrs with
EFEOMs, and you will wanl to be able tw
program [rom the small ineapensive 16K
and 3K PROMS o the lmest 236K
FROMS with inkeligent Programming '™
algarithms to speed programming. Yo will
alsg want o be able to program those
PROMs that usz the new lower prograni-
rming vellage (125 V.

Need lo be upgradeable — A PROM pro-
gramming device shoold he designed so
that it can be upgraded to program PROMs
that will be available 1o the Tuture, Without
updradueability, the device will soon be
et -ol-dute,

Need to check PROM contents bafore
programming — I the PROM yvou will he
programming i3 blank, it can of course be
meglanimed. Bvan o it has soms bits set at
the tme of programming, i the same bits
must also he ser for the program, the
PROM can be used Thus, ideslly, a PROM
programming  device  will determine
whether (he PROM 15 blank, and if not,
determine whether the bils already sel are
compatinle with the program to be loaded
intn the PROMN

MNeed to recognize file formats — When
a PROM is programmed using an object file
generated by 4 compiler or assembler, the
PROM prugranoming Jdevice musl be able
(o extrucl the datd thal is de be loaded inte
the PROM from the lorger flle structure.
Far greatest flexibility, vou will need o
PROM programming device that recognizes
the file structures generaled by compilers
and assemblers that yvou will use when
daveloping program code Tor the PROMy.

Nead to support a variety of source pro-
gram options — lhere are three sources
vou may wish to use for PHOM data:an
already-programmed PROM, a software
development sysleo, ur dodisk, For grealest
programming Mexibility, you will want o
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PROM programming device that makes all
threa kinds nf snuroes availnhle,

MNead to suppert data manipulation and
modification — You may wish (o modify a
souice file tor vour PROM program, Foo
example, vou may discover an ercor in the
source file. or you may realize that for your
new processor system, the PROM data
must first he 2's complemented. For a
variely of réasons, your PROM program-
ming Wil e puch mere Nenible of the
PROM programming device ofTers a4 buller
for temporary storags and PROM program-
ming snftware thor can manipulare the
source propram datd in a varicty of ways.

Need for variety in lvading program
code into FROMs If your product hos a
la-hil micrapracessor and you arc osing
8-bit PROMM s 1o store the Oirmware, vou will
meed 10 inlerleave the 1o-bu cods belween
two & bit PROMs. A PROM programming
device with interleaving capahility will
spocd such programming. Yoo mav want
olther kinds of Tlexibility when program-
T,

Need to transter long programs that will
not fit into one PROM — Lung programs
may @xceed the siotage capacity of the
PROMs chasen [or your product. You nead
a programming device thar ean farmat the
program so that it can be stored n
successive PROMs

Need to verlfy proegramming — When
nrogromming is finished, you will want to
chock that the PROM s indeed corrcetly
programmed. A defect in the PROM could
corrupl the intended firmware. Checking
would mvolve comparmm Lhe source wilh
the prograrmmed PROR .,

Need to compare buffer with PROM —
IF vou are mntérrupted when programming
PROMs or if you have nod labeled PROMSs
that you did progrum, vou may [urget
whether o particular PROM was program-
med In such cazes, vnu will want In
compare Lhe particular PROM with the pro-
gram stored in the bulfer of the program-
ming devies, Compansen will prevent you
from having o reprogram on olready pro
grammaod PROM.
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INTRODUCTION

Programmable read-only memory (PROM? devices
play o osigmiblivand cole in microprocessor-based
products, How can PROM programming devices per
form to besr serve the necds of those who develop
and scrvice such products?

This upplication note first provides o generol onawer
o this question: then, it proceeds in desoribe the fea-
tures and nse of MROM programming hardware and
software available tor the lntel Persemal Develup-
ment System (IPDSTM). The description cxplaing
how the iIPDS systcm provides the wide range of
eapabilities necded by those who use PROM pro-
pramming devices. The description also highlihis
the (PIIS syslem™s abifily o program some of Tniel’s
newest EPROMs.

PROMS INTHE LIFECYCLE OF A
PRODUCT

Memary Options: A Review

Before PROM programming nocds dare discnssed | it
s important to bricfly review memory oplions
avalabie to designers.

Microprocesaor-hesed products need memary to
store inglructions snd data used in controlhng ther
aperilions, In order to maxinmize product apecating
speeds, designers must use memaory thil tan he
accessed guickly. Both random seccss memory
(RAM) devices and read-only memory (RO
devices olter designers quick access, but RAM
devices aie vodatile—hen cuntents sie erased when
system power i orarned oft. ROM devicss aree
ninvelatile; thus. dosigners mse REOIMS 10 slare pro-
yrams and data that well not change dunng the
operation of the product.

Afrer o product’s program code data has been
tlebupeed, you can transfer the code to progrant-
mable ROMs (PROMs) or musked ROMs, (The
meost Nexible PROMs are EPROM s and EPROMs;
EIPROIMa nee cloatrically erasahle snd EPROMs can
be erased hy ultraviolet light) PROMs are programe
med using a rekatively simple pocedure, by
contrasl, masked ROMs can only he programmed in
d manulicluring envirnnment. Thus, masked ROM=
pravide less flexibility bot are uscd bacause they
may be more costeeffective in large volumes.
Howewver, because Lhe price of PROMs 15 Galling and
because Inventories with erasahlz PROMS can he
reprogrammed when  product programs’ are
changed, crasable PROMs are also atiracuve lor
large wolumes.
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Desirable PROM Programming Features

Onee voul pruduct’s soflwane is debupped, vou can
load the softwore into the product’s PROMS (50 1that
it hecomes the product’s firmware) However,
usudally in the development of a prodact, the initial
programming of PROM devices is noel the last
operation involving the PROMs. Even if the
software is debugecd, onco it Is Inaded Into rhe
PROMSs, vou may discover new bugs in the program
that vou failed to detect belore the program was
committed 1o PROMs So. there may soon he o need
tn erase tho PROMs (f they are FEPROMs nr
FAPROMSs) and reprogram them.,

Dwring product development and servicing, you will
nlao somerimos nesd tooaceomplish the followine
tasks

®  Check the cnntenrs nf a PROW

a Lge pne PROM 1o prowram other PROMs
thitt will be used in aiher prototype sysiems.

®  Lipdate earher firmware versions weth later

VRIS,

Cousider m muore detuil the (PFROM -related neads
thit can orise for yvou during the preduct’s life eyele,
thit is, hetween the time when the product’s
software has been loaded mto "HOMS and the fime
when the product is phased oul, There dare lwo busic
aels ol needs, those having 1o do with displosing
(PIROM contents and those having 1o de with pro-
arammimg PRIIKS

DISPLAYING AND PRINTING NEEDS

For a varicty of roasons, vol may nced to €xamine
whal is stored ina (PIROM. For example. you miy
suspeel that o (PYROM s prowcam (s inoerror; or viou
may hiave imcomplele documentalion an whiot was
programmed inlo o (FIRON Thos, v will wan? to
be able to display the contents on & video display
ternondl and (o hive o primter pricl oo the conlents.
You will want 1o be ghle 10 chonse the display hage
[hinary actal  decimal, or hexadecimall and
whether to display the contents as ASCI characlers

FROGRAMMING NEEDS

When vou program PROMS, vou need a propram-
ming device thal ¢an program a vanety or PROMS
aind ore that affers Texabibity and ease o proeram-
miing. The (olleswing list deseribes PROM nroegram
ming needs,
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® Need to lock microcontrollers from
unauthorized access — Some advanced
microconirollers can be locked to prevent
urnnuthorszed aceess, lo take advantage of
thiz sacuricy Teswure, vou need Lo b able o
control the lacking of the microcontrotiars,

& MNeed to automate routine PROM pro-
gramming tasks — lo speed program-
ming, vou will wanl & programming device
thot can gulomale routing programming
functiens. Avtomation will nor only speed
programming, 1t will also release personnel
[or wlher work,

DESIRABLE PROM PROGRAMMING
FEATUHES: A SUMMARY

Tn summary. f PROMs fand BOMs) ure
incorporated in your peaduor, vou will hove the
greatest flexibility if yoor PROM programming
device s 1he followine features. (OF course. for
ROMs only reading tasks are needed. )

®  lgensy 10 use,
& Canprogram a wide variety nf PROM:.

& s upgradeable

& Can display (PIROM contents in ASCII
chiaracters and ina variery of hases,

®  Can enable a printer to print-out (PYROM
coftents in ASCLL characters and in a
vatiely ol bases,

®  (Cancheck for blunk PROMs.

- I PROM s nul blank, can check PROM
cuntlends [ compatibility with program,

® Can rceopnize file farmars nf your
development system nhject files

®  Suppuorts transfers of program code frem
development systems, Jisks, and other
PROM s fo the new PROM,

L Provides temporary storage and software
fur mumipulating Programming data before
Inncing £ ineo the PROM,

&  Supports varialy in how data (s loaded into
PRUOMS, e.8,
— lmterleaving 16-bit data inte ¥-bil
PROIM 5
— Secgmenting long programs S0 that
resulling program segments fit into
successive PROMs
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o Can vernity the accuracy of copying.

® Cuan compore programming bulfer wilth
PROM confents.

@& Capn lock microcontrollers from unauthor-
fred govesy,

®  [Can autnmate routing PROM programming
tasks

The Intel Personal Develnpment System (iPDS)
with the I'ROM programming option mests these
needs. The following sections describe 1he 11°135
PROM progiamming hardware and software and
show how this svstem can perform all of these lasks
fora variewy ol PROMS,

THEIPDS™MPROM PROGRAMMING
SYSTEM

The iPDS aystem supporrs integrated hardware amd
software development; it provides a complete sor of
sultwure development (ools and w-circuil emulaters
for hardware debugging and hardware-soliware
integratinn With its aptinnal PROM programming
hardware and software, the iPDS system alsn
supporls PROM programnuing,

Three components comprise the {PDS PROM
programming system’ the iPTIS system (with the
IS15-P1S operating system and the plug-in module
ndopter boord), the PROM programming modules,
and the PROM programming software. Each of
these components 15 deseribed bricfly in the
following sections.

iPDS™ System

Io perform PROM programming tasks, the (PLIS
systern must use iy 15[5-P1S operaling system and
the plug-in module adapter beard, The PROM
programming saftware (iIPPS-PDE) runs under the
I51S-PPDS operaling system,

The adapter board allows vou o use both the PROM
programming parsonality modules and emulation
modules. It provides the interface between the
modules and the IPDS system.

Figure 1 shows the iPDS system with a PROM

programming personslity modole plugged inin its
side,
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Figure 1 iPDS™ System with PROM Programming Personality Module

PROM Programming Personality Modules

A persunulity module is the interface between the
iPDS gystem and a selecled PROM,. Personality
maodules enntain all the hardware and lrmware (o

reading and progromming a lumily of Iitel devices.
Lach personality madule iz a gingle molded unil
inseried into the side pancl of the iPDS unit. No
additional adaplers or sockels are aceded. Tahle
lista the availahie personulity modueles, and Figure 2
shiows the four modules

Table 1 PROM Programming Personality Modules

PERSONALITY MODULE

PROM 'I'YPE
PROGRAMMED

PROMs AND ROMs SHPPORTED

iUP-Fast 277K

UIP-F27/178

iLIP-FRT/31 A

IUP-FET/444A

FPROM

E<EPROM

Microcontroller

Periphcral

1764, 2Thd A, 27128, 27254, and provisions
for future PROMS

2716, 2732, 2732A, 2764, 37128, 2815, and
1816

B748, 8T48H, 8048 8T49H, B048H, R04%,
S049H, 8050171, 8751, &T51H, 8051

741 A, SU41A, 8742, 8042, BT44H, A044AH,
#1554
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Figure 2 PROM Programming Personality Madules

Fach personality module connects 1o the (PDS
svatem throush a 4l-mi connecton, Module finm-
ware is uploaded into the IPDS svstem and executed
by the iPTS system. The persnnnlity module firm-
wyre conlding rautines noeded to read and progeam
g family of PROs. In addition, the pecsonality
vl sends specilic inlormation about the selacred
PROM 10 the (PDS sysiem. such ay infirmation
rhonar the PROWM size and its hlank stare

LEDS on cach personality module indicata 114 opera-
fional status. O seme porsonalily modules a
column of LLYS or o hexadecimal displav indicates
which PROM device tvpe the user has selected, On
some porsonality modules with more than onc
sockel, an T FTY belaw each sockel indicales the
sockel o be used. In addition, a red indicator light
tells the user when powee is being supplied o the
selecred deviee

The parsonality module firmware perfoarmsa aelectod
PRON fests sndd indivales status:

720

Tha PROIM installation test verlies sl the
device s mstalled in the module correctly
and that the ZIF sockel iy closed

The PROM Blank check deternmnes wheth-
e the device j« blank, The iPDS weem ang-
lomdlically determines whether the hlank
stute lor the particnlar deviee is defined as
all zeros ar all ones.

The uverlay check fperformed when g
PROM 15 not hlank) deiermincs which bils
are programmed, compares those bils
agalnst the program e be leaded, and
alluws programming to continue if they
match,

Easy-to-read status messaues are alse provided. The
user van invoke all of the PROM device integrity
checks excepr the inatallation test (which occurs au-
tnmatically any time an operation s selected), The
following sections describe specific features of rhe
three parsmlily modules that program the nower
Intel PROMS,
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iUP-FB7/44A AND [UP-FET/S51A
PERSONALITY MODULES: SPECIAL FEATURE

Each of these peesonality modules supports the
security hit function on nne member of the miceo-
controller tamily ot can progeam The (TIP-FRT/MA
madule supports the function on the 8744H
microconcroiler, und the iUP-E81/51A supports the
function on the 8731H microcontroller, The KEY-
LOCK command locks the 8744H (nr the §751H]
EPROM memory from unauthorized aceess by qol-
ting the security hit; the microgentroller cannol be
unlocked without crasing the EPROM. As o sulety
precaution, the KEYLOCOK command requiras user

iUP-FAST 27/K PERSONALITY MODULE:
SPEGIAL FEATURES

The iUP-Fast 27/K personalily. module suppertd the
Intgligent Tdentifier™ und (he inteligent Program-
ming algorithms. The intgligent Tdentifier is used (o
check the PROM installed in the personalily module
socket to deternune whether it matehes the Type
selecied; then the anlpligent ldentifier @5 nsed to
splect the praper intelipent Programming algorithio,
The ntelironl Programming nlgarithms reduce
PRUM programming time by as much sy 9 fctor of
ten. This mudule las provision fer support of future
EPROMS and EPPROMS vin simple plug-in updates.

W

erification before it sets the security bat.

The intgligent Programming™™ Algorithm

Using the capabilitles of rhe (PDS PROM programming cquipment and employing & new kind o algu-
Vithi that reécognizes differences among EPROM cells, you v dramatieally reduce programming time
for the newest high-density EFROMs. Asa hanus, the techaique helps ensure that EPROMS receive ad-
cquate progrimming — (1 terms of memery-cell charge — to mnintuin long-term reliability.

Redlcing programming time and eosts for EPROMs has ecome increasingly importind hocnuse the
chips have become a cost-effective, easy=tn-tse aliernitive 10 masked ROM in high-volume applications
reqiiring code flexibilily ur simplified inventory — a major switch from EPROM:" vrigingl small-volume
protoyping applications. And, volume usage makes LPROM programming o significant manufacluring
consideration.

The conventiony] programming procedure for mnst EPROMS uses o moming! SU-misee pulse per
EFPROM hyte, resulting in a towal programming Lane of approximately 1 % miinuies for o 16K-bil chip,
With the intraduction of the 2764 (64K hits) and devices with even higher densilica, hrwsver, prograrm-
ming limes have ncreased. A I56K-hit FPROM, Tor example, (eyuites 24 mimutes for programming
using the conventionsl pregramming method

Mast EFROM eells progeam in less than 45 meec, however In fact, empirical data shaws that very few
cells require longer than 8 mace for progromming, Therefure, o procedure that takes nto account the
characlarisivs ofind/vidual TPROM cells can signifionntly reduce o deviee s programnniog lime

Arhitrarily reducing programming time (s risky, however, because 4 cell’s shility 10 achieve und muimtan
lts programmed state 15 o fonction of this dme. What is needed. theietore, is 4 wagp lo verify the level to
which individual cells have been programmoed, Such o way exists, By deterosning the charge stored in o
cell ecampored (o the mimimum charge needed to program the aell 1o detectuble level, vou can check
for a program margin that ensures reliable EFROM nperation,

Murgin checking does not pceur in epnventinnal EPROM programming, however lnstead, cach
EPROM cell receives a 45- to 55-msec write pulse, and monulsclurers allempt fo ensure program
margin hy sercening out EPROMs huving bytes that do not program within 45 mseu This progiamming
procedure is thus an open loop — no dctual verilivalion of margin oecurs,

Ry contrast, the intglipent Programming algonthm gnaramiees Febiabllive throwgh e closed-loop tech-
nigue of margin checking This alporithm uses twa different puilse wpey initidd und over-program, The
algorithm first appHes 4 1-msec infil pulse w an EPROM, Afer the pulse i rhacks the EPROM™s
vulpul for the desired programmed value, Il the vutput is ticoreect, the atgorithm repents the pulse-
und-check operation. Whan the outpu! is enrrect, the algorithm supplics an over-pragram pulse) the
length of this pulse depends on how many instial pulses were wsad and varles with the EPROM being
programmed This longer pulse helps ensure that the EPROM cell hug an ndequale progiamoing margin
far reliable operaticn.

28001 5-001
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Prom Programming Software (iPFS-PDS)

The PPS-PLYS soltware provides easy-to-use com-
mands that allow vou o load programs into 2 largel
PROM from another PROM. from iPDS system
memaory, or directly from s disk file

The iIPPS-PDS sollwiare dlso supports dala onanipula-
tinn in the following Intel formars: 8080 hexadecimal
ASCI, ROAO ahaoluee ahject, B0BA hexndecimal
ASCIL, B0BE absalute object, and 2B& absolute
ybjevt, Addresses and data can be displayed in
hinary, ocral, decimal, or hexadecimal, You can
ensily change defoult dats formats as well 08 numhber
bhases.

You inveke the IPPS-PDE soltware from Lhe ISIS
nperating system. (The software can be run under
control of ISIS submit files, thercbhy frecing vou
from repetitious command entry.)

An cxplanation of the iPPS-PDS safiware follows. It
iz divided inla (hree main sectinns: the iPPR-PDS
storage devices, 1IPPS-PDS commands, and invoking
thu 1IPP3-PDE. Alse see Llhe Appendia ol (PSS
PROM programming examples,

iPPS-PDS STORAGE DEVICES

The iPPS-PDE software transfers daw between ony
two of the three storage devices! PROM, buffer, and
file, | hese devices are defined 1n the following three
sections.

PROM Device

The PROM device is plugeed inle a sucket on the
persnnality module installed in the iPDS syaiem.
The 1PPS-POS software dioes nol recopnize The
PROM device untl vou enter the 1Y 'L command.
The TYPE command automutically sels Lhe appropei-
arte buffor size accarding o the size of the PROM
device specified

Buffer Davice

The buffer device is a section of developmont
system mepvory that the iPPS-PDS software allocates
and uses as g working ares for temporary slorage
and far rearronging data, Ns houndaries can exist
anywhere in a virtual address range from 0 16
16721540 o 2241},

When the iPPS-PDS soltware is inidalized. the
buffer starting address is set to 0 and the huffer
ending address is sel to HK - |, providing an imtial
buller sice ol 8K byles (the detaull bufter size when
noe PROM tyvpe is specified). During subseguent
iPPS-PNS aperations, the size and boundarics can
vary, Specific 1PPs-1'"D5S commands determine these
variations, The most recent command that changed
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the lower boundary of the buffer determines the
bulter starting address. 'The TYPL command affects
both Lhe size and location of the buffer, For
example, the TYPE command nlways reseis the
huffer starl address 1o (1 The mnst recent TYDPE
command controls the size of the buffer.

The (PS8 system needs o virtual buffer when
PROM size exceeds 8K, IF the PROM size cxeceds
the 8K memory buffer space available on the devel-
opment system, Lhe IPPS-PDS sollware cresles a
virtual huffar ares wsing temporary file space on
disk

Two lemporary work lles are osed (o create Lhe
virtual kuffer. Durlng subseguent virtual buffer
operations, the iPPS-PDS software antnmaticaly
swaps data in and out of development system
memory [tom and (e work lles.

File Device

The [le device is an SIS Nl oo 4 Jdisk, I s speafied
within (PPS-PDIS commands

| he data stored in the disk file 15 inone of the follow-
ing Intel absolute formats: 3080 hexadecimal, BUBO
nhject, RORG hexadecimol, 8086 ohjecl, or 80286
object. The iPPS-PDS saftware can read any of these
formats as input but wriles data to a file in RORO
phiecl, 8086 obiecl. i $U2HG obiect formats only.
Basically, Lhese Nles voentaim representations of
blocks of memary data, Included with the doto ore
addresses for the locations of the data, The data
Blocks aie not necessanly 1y consecutive address
order. The method vsed to create the (ile delermines
the order of the datn.

The (FP5-FDS file device has address boundaries
thul exisl in the virleal range Tcom O o 16777215 (0
to 22413, These houndaries are determined as
follows:

®  The lile’s lowest addiess is the [owest ad-
dress encounterad while reading the il
®  The file*s highest address |5 the highost ad-

diress encouintered while reading the file.

If the iPPS-PT38 software creates the file (that is, if
the file i3 a destination dovice in an 1IPPS-PIIS
comumand}, the specific conymand 1ssued dotermines
these bounduries.

When vou specifv a particular address range to be
read from a file, all sections in the address range that
ure not present in the file are wrillen o a PROM
destination device as the hlank swte of the currently
sclected PROM type. If the destination device is the
bufter. the nonexistent sections in the lile do oot
overwrite [he correspending sections in the buffer.
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During {he aperatinn of commands that use (he fite
device us 4 source, the (PPS-PNS softwure only
reads the uctual dat from the file and ignores any
ather informatien in the fle. For example, the file
can contain special information used later for
debugging. Since the iIPPS-PDIS software ignores Lhis
infarmation, it widl not appear in any new files
gencrated, If the dala is wetten back to the original
file, the original filc s deleted.

iPPS-PDS COMMANDS

Each iPP5-PDS command consists of 8 kevword that
identifies (he command, followed hy ather keywords
and assncinied parameters that are the arguments ol
the command. You enter all iPPS-FDS commands,
av well 25 program address ond data informatien,
through the development system ASCID keybuoacd,
the cammunds are displayed on the system CRT
Table 2 summarizes the iPPS-PDS commands.

Table 2 iPPS-PDS Command Summary

COMMAND

DESCRIPTION

PROGERAM CONTROL GROUP
EXIT

gystem

< ESC>

REPEAT

ATTER

CONTROLS EXECUTION OF THE iPPS-PDS SOFTWARE,
Lixits the iPPS anftware and returns control to the 1515 aperating

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

UTILITY GROUP

TISPLAY
PRINT

HELY

MaAP
ELANKCHECK
OVERLAY
T¥PE
INTTIALIZE
WORKFILES

DISPLAYS USER INFORMATION AND STATLUS; SETS
DEFAULT VALUES.
Diisplays PROM. buffer, or [ile data on the eonanle.
Prints PROM, buffer, or file data on the local printer,
Displays user assistance infarmution,
Dhisplays huffer siructure and slalus.
Checks for unprugrammed PROMS
Checks whether non-blank PROIMs con be proprammed.
Selects the PROM type,
Tnitializes defaull number base and file type
Specifies the diive device for tempaorary witk [iles.

BUTIER GROLUP
SUBSTITUTE
LOALDATA
VERITY

EDITS, MODIFIES, AND VERIFILES DATA TN BUFFER.
Fxamines and modilies buffer data.
Luuds a section of buffer with o constant.
Verifies data in the PROM with buffer data.

FORMATTING GROLP
FORMAT

RFARRANGES DATA FROM PROM, BUFFER, OR FLLE.
Formats and interleaves buffer, PROM, or file data.

COPY GROUP
COPY (file to PROM)
COPY (PROM 10 fila)
CORY (huiler o PROM)
COPY (PROM to bulfar)
COrY (buffer to file)
COPY (file tn bulTer)

COPIES DATA FROM ONE DEVICE TO ANOTHER.,
Programs PROM with dara in o file on disk.
Saves PROM data in a file on disk,
Programs PROM with data from the buffar.
Loads [he buffer with datain the PROM.
Saves the contents of huffer in a file un Jisk.
Loads the huffer from a file on disk.

SECURITY GROLIP

KEYLOCK

LOCKS SELECTED DEVICES: PREVENTS
UNAUTHORIZED ACCESS,
Locks the PROM (romn unauthorized acccss
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Once entered, a command Line s verilied for correct
syntax and executed. Il a synlua vrror is delecled,
the following error messoge is displayed:

- =SYNTAX ERROR- -specific error,

Il you vmit 4 reguired keyword, the iPPS-PDIS sofi-
ware promprs for the keyword and (15 associated
parameters, If the keyword is entered but ils purame-
ters are onnlied, either o defaull value is assumed or
&n error message is displayed if there i3 no defauli
In certain commands, dofault keywords are also
assumed,

You van enter complete (PPS-PDS keywards or any
unique nhhreviation {only the first character is
required). For example, command keywords of €,
CO, COF, und CUPY are all inlerpreted s the
COPY command.

The 1PPS-PDY software accepts numeric entries in
any one of four number bases, binary Y], ool (0
vr Q) decimal (T}, or hexadecimal (H), Numhbers
can he entered in oany of these hases by appendimg
the appropriate letter identifier {0 specity the base
(e.g., L1111211Y, 3770, 255T, FFH!, An axplui
number buse identifier nverrides the defauh
number hasc, which i initially hexadecimal,

INVOKING [PPS

There are two methads of invoking the (PRS-PDS
saftware! command lines and submit fles.

The command line [ur inveking the [PPS-PDS soft.
ware {under V1.0 and later versions of the IS1S PTS
operating system) uses the following svntax:

LFmliPPS

7-30

The symbel “:Fn:" Specifies the drive on which the
iPPS-PD3 files are 1ncated. When you enter the iPPS

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

The iPP5-PDS software can alzo run under the con-
tral af 8 submit file SURMIT s an 18IS command
that allows you to use a disk text file as input for fur-
Ther IS18 commands or as commeand inpuls (o wlili-
tles running under the [S18 aperating system. Thus,
a submil file can contain the I1SIS command linc ta
mvoke the (PPS-PDS software and then a sequence
ol commuands for the iIFPS-PDE sollware itself,

Summary: The iPDS™ System Meets
PROM Programming Needs

Table 3 describes brielly huw (he iPDS sysiem meeis
puch of the needs identified carlier in this application
e,

The (PS5 svsieim can be g complete intelligent
PROM programmer — and, hecouse the {PDS
systern 8 also a development system, it can provide
an excellent means to off-load PROM progranuoing
from your currenl development system (just as the
1IPDS system allows vou to ofT load orher B-hir devel-
opment faskst In additon, with s state-of-the-art
PROM programming capability, the 1PDS system be-
comes an atiractive solulion W your complete deveal-
gpment system neads.
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Table 3 iPDST™ Features Meet PROM PFrogramming Needs

NEED

iPDS "™ FEATURE

Be casy-1o-use.

Frogram n wide variety of
PROM s

R npgradeihle,

Crisplay {PHROM contents in
ASCI charactersor ina variety
of bascs.

Lrablea printer to pring nut
(PIROM contents in ASCH
characlers and ina variety of
rases.

Check tor hlank PROM S

I PROM 5 not blank, check
PROM conlents for enmpatibility
wilh pragram.

Recognize Mo farmnts of
development svstein ehiect files,

Support rransfers of progranm
code lrom developiment system,
disks, and other PROMs o the
new PROM.

Provide temporary alorage and
anfware for manipulating
programnng data before loading
it ot the PROYL.

Load data into PROMsina

variery of formarts, e.es

— imterledving 16-bit data into
[wer B-lit PROMM S

— sogmonting long programs so
rhint resulling progyam
sepments fit into successive
"R S

Verily the accursey of cnpring.

Compare programming hiffer
with PROM contents

Contral the secirite fanmare of
advanced mijcrovonirollers for
unmauthorized access,

Aulomate 1outing PROM
Programming tasks.

iPPS soliware aied the PROM programming personoliey moedeles
were designed o provide casc-of-use.

Personalily miodules each permit the programming o a family ol
PROMzor miornocontrotlers:

Mew personality modules will be released as new PROM tannlies
Appear

iPPS DISTL AY command displays (PYROM {or buffer or file)
contents in ASCI characters and in binary, netal, decimal. or
hexadecimal.

iPPS PRINT command prints out (FYRON [ar file or hufferd
contents in ASCIH characterannd in hinary, oval, decimal, or
hewndecimal,

iPPS BLANEKCHECK command checks for blank PROMS.

iPPS OVERT AY command checks PROM contents for
compuiibility with program.

iPP5 command file switch allows venn 1o indicute 1o the iPDS
system which objoet file format is being used

(PPS COPY commands allaw you o copy in eilher direction
Rotween the IPDS disk drivets), PROMs. and the iPIYS hoffier
slorage.

iP5 buffer provides temporary storage and the iPP3
SUNSTITUITE and LOADDATA communds allow you to
monipulate programming data belore you laad it intea PROM.

iPPS FORMAT command allows vou to-formar daca ino wariely
ol ways sothat it can he lnaded inte PROM: in varicus
sequences lincluding interleaving and segmenting),

iPES sofiware sutuinatically checks the aceutacy of copying

iPPS VERIFY command compares buffer data with PROM daw

iPES KEEYLOUE command loeks advanecd microconirollurs,

ISIS SUURMIT files permit vou to slore frequently used
commind seguenves. The files can then beactivaied with
wirgele cormmand.

28001 2201
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APPENDIX: PROM PROGRAMMING
EXAMPLES

Displaying (FJROM contents and programming
PROMs are easv tasks with the (PDS sysiem, The
lollewing Tour examples show typical uses of the
iPDS system’s PROM programming capahilities:

& [rxapumng the contents of a masked RO
*  Duplicating a PROM

®  Interleaving a file between two PROMaS

#  Locking a microcontroller

EXAMPLES

The examples assume thal the iFPLYS system is under
contiol of the iPPS-PDS softwire. The boldface
characters shown on the iPDS screen displays
indicnte user entries. The key-in sequence below
edach scréen display gives the actual entries that vou
must Key i Lo oblain the sereen display,

Examining the Contents of a Masked ROM

The DISPLAY command lets you examine the
contents of 3 PROM or a masked ROM,

PRE> DISPLAY PROM
pooooo
nnnnLo :
DoRoen :
oooo30:
aoaoyn;
noonsn:
0000L0:
0o0ao?o:
opooan:
gooo=:
ooooaAD:
ooooen:
ooooco:
ooy :
noooneED:
opoorFo:
oooLoo:
OnnNLEN:
0ooLen:
ENTER <<{R.> TG CONTINLUE %
ABORTED

PRS >

L3yuudd0204s dU 2D FOMY Y4 53 4A 002020
4?7 202D 20MF UGB UENSE2 ML MCOOE02D 4B 20
220 4YB 4S5 2 YF 41 SE2 4 EF U3 E2 54 00 FF
FFFFFFFFFFFFFFFFCISLICFFFFFFFFFF
FIPBAOER SO CAOIOBILUOLI N bE AULER UL
Ce b ODIC Y PIDDICS5&DIDOSC 89 B3 10 3E
99 D3ID0CI e ODSELFDIDOIESS DI DO IE &A
PIPDIAENCPADOELODDODLLODOA AF 4T FEEBE . .2%...
CABAOD7E&ELETLBCIPRODVAFC S CEAD OO0
dE 34 A EI IF LF PAEDFE DO DI FONL 3000 RR
S0ELDOLE2 A9 000L2COD3E72DIE3ITARIEDL
PALIENIEBSDPIEIIEOODODIECIC IL DPIES D
LD IEC2 IO SOLAEAOERDOY €A CT OODR AD
Ebh O Cd CF OMAF BAFOLAIFORIFODIFL IF AL
PAFB3IE2ILILOIECADIESICOORIES DI SO
ELEFO0EE FCBSCEAF30DDBADELOWCEFD OO
JEODDIES IE LL BIE2 LI SODBA0EL DY CA DA
LU P AR ER OY € 1L 0L JL 2 DD DI 50 BE A0
EbO4 CALTEOLDBADELOY C2E50XEL0D0N0LL

vile I = FISK,
6 - GNENERAL. K
= KEYBOARD/CRY. .

Pk D - B
et e s

Key-in Sequence

DISPLAY PROM

Comments

column.

¥-33

This exnmple shaws the data in the PROM in hexadecimal format, which is
the defatlt base in this example, Press the BESC key at any Gime o ead {he
display, I'be *57 sign is the echu of the ESC kew. You can 4lso display the
data in other number buses. Nole the ASCII code displayed in rhe far right
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Duplicating a PROM

Une frequently used apphcation of [FDS PROM
programming 15 cupying data Tom & PROM o g
huffer or fle, then copying it Inte another PROM,
You ean perform this aperating using the iIPPS-PDS
buffer (or an 1PLY% Lile for intermediate storage ) and
the IPPS-PLhs COPY commands.

I'he following example illustrates & direct
PROM-to-buffer-to-PROM duplication, If vou wish
o perlorm these examples, place the PROM i the
PROM sockel and roser the iPPS-PDS (using 1he
TYPL command Tor vour tvpe of PROYI A 2716
EFROM Lhal conlains sample code s used o this
gxample.

/TS;‘- COPY PROM TO BUFFER

CHECE SUM = NDYA
PRS >

—— e
—— —_—

Kev-in Sequence

COPY PROM TO BUFFER

I you want o check the buffer to be sure the data
now there molehes the originel data in the PRON,
one command 15 all that is necded. Enter the

Coammonts

This swnomad eopes every memory location in the PROM Lo

~ the buffer beginmine al destimation addoess QBH 0 the bufter

il The checksum is the 2% complement of the 16-biv sum of all
RETURN, | : ! : o

it the bytes read

VERITY command, and 1f the buffer and PROM
datd match, yow will be inlurmed YERIFY TEST
PASSED,

PRE = YERIFY
YFRTFY TEST PASSED
PRE >

—_— T
N —

hey-in Sequence

VERIFY

Comments

RETURAN

7-34

The dotain the huffer matches the data in the PROM
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Now that vou have verified that the dawm in the
buffer matches the data in the PROM , you are ready
to copy the buffer {0 a blank PROM. Kemove the

master PROM fiem the PROM socket and insert the
hinnk PROM. Then use COPY again to copy the
contents nf the iPPS-PTIS huffer in the hlank PROM.

PRE = COPY BUFFER TO PROM
CHECE UM = 4yPua
PRS2

Key-in Sequence

Commeniy

—_—

COPY BUFFER TO PROM  The display of the cheek-sum and the return of the IPPS prompt

RETUAN!
4

Note that for copying from the buffer 1o a PROM,
vou do nol need o use the VERIFY command. The
iPPS-PDS software aurtomatically wverifies the
copying when you copy In this direetion

Interleaving a File Between Two PROMS

It Iz often desirable to have code or data arranged in
16-bit words and sinrcd on & pair of 8-bit PROMs,
This is the case, for example, when working with an

r-35

indicate that the PROM was successfully pregrammed.

BOBG microprocessor that reads Tom amd wriles (o
memory on g 16-hit duta bug, The duta is interleaved
berween two PROMs, the ndd (or law) bytes stored
in ane PROM and the ¢ven (or highl bytes stored in
the ather PROM, The FORMAT command handles
this interleaving avtomatically,

In the follawing exampla. a file written in Intel 8086

hexadecimal format is interleaved into (wo PROM
devices,

280078 KN
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FPS > FORMAT DOUBLE.BYT [O,FFFH)
LOGICAL UNIT [BIT=L-NTRRLE=2+BYTE=3
Lu=3

THPUTBLOCK SIZE CNBYTES)

N=2

QUTPUT BLOCK SIZE (NBYTLE)

N=1

INPUT Bl 0CK STRULTURE -

MUMBER &F INPUT LOGICAL UNLTS =002

LEB

-

Ino| o1

NUMBER OF QUTPUT LOGTO AL UNITY = 00
QUTPUT SPECIFLCATION (<CR> TOEXIT:
x

Key-in Sequence

FORMAT DOUBLE.BYT (0,FFFH)

TRETURA
3 FETUHHI
2 |ne1unN i

1

RETURN/

7-36

sN=BYTE=u)

e
Comments

In this example, a file called DOUBLE BYT is split
into two files, with alternate hytes heing loaded into
alternale files. After csiablishing the FORMAT com-
mand and the file name with the first entry, the iIPPS
software prompts fon Lhe size of the logical unit that
15 going o be manpuliied. Byte is selecicd 8% this
logival unit. You ore then prompted to set up the
fnputl block size (in this case two brtes) and e
aurpur hlock size one byte), A diweram of the input
block is displaved with the logical units labeled The
leasl significant bic in the inpui block is displayed
with the logical unirs labeled. The least sigmficant bil
in the input block is shown on the lel1. The number
of logical units in the putput block is also disployail.
You are then prompied with an asterisk (%} 1o enter
the euLpuL spacifienrinn
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*0 7O LOWER.BYT
GUTHUT STORED
1 TO UPPER.BYT
QUTPUT ETORED

: 4

PPS =

Key-in Sequenee

O0TO LOWER.BYT

e

RETURN

1 TO UPPER.BYT

———

Comments

Onee the slze of the logical unit, (he input block size and the output block
sizes hove heen established, you are prompted for the vulpul sprecification
{how you want the data in the file w be manipulited in erms nf lagicnl
units). This example specilfied thot the least significant hyte (n 2ach inpit
bluck be stored in a file titled LOWER BYT in the default drive. Uhe iFP%
software then sorts through the DOUBLE BY | file. Next it specifies (hat the
muost significant byte be stored in a file titled UPPER . BYT. The iPPS anfiwnre

T— — then sorls through the DOUBLE.BYT file and copies every odd brte to the
RETURN UPPER BYT lite, OUTPUT STORED is displayed after sach autput specifi-
cition is implemented. You then have the option of entering another outpul
& specifientinn. Pressing RETURN exits the FORMAT command and returny
W the iPPS prompt.
RETURHN
You ecan use the two files created with Lhis words o a 16-bit microprocessor To copy the files

FORMAT operation to program lwo FROMS, which L the PROM S, use the COPY conmansd as (ol ows,
virw cant then install in paralle) w provide 16 bir darn

T T ——— —

PRE>=>COPY LOWER.EYT TC PROM

CHECE SUM = 514
PPY > COPY UPPER.BYT TO PROM

CHECK SUN = 84AL
PP

T — —— e R T T = e - o B
Key-In Sequence Comments

COPY LGWEHBYT T‘O PHOM You must install a blank PREOM o the personality

2 module before enlering vach COPY commuond.

RETWHN

COPY UPPER.BYT TO PROM

==
RETURN

FR001 5007
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Locking a Microcontroller the KEYLOCK commund {the KEYLOCK com

Aller programming a microconireller, you gan pro-
1ect it feom unaulhoriced gevess by Jocking i with

mand cannol be used with all EPROMs). The fnllow-
ing cxumple locks an B731H microcontrotler, which
then cannot be unlocked without erasing it.

—

PPS>KEYLDCK

—

—_——
————

EXECUTE= =Y /N7 ¥

PPS

Key-in Sequence

KEYLOCK [ ciunnl

Y [FETUHH

Commeniy

Lntering Y locks the TPFROM. IF you enter N, the command terminates and
EPROM remains unfocked.

SHODTE-001
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