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complafe However, Dohg WO assumes no lobdity for srrors, or for any damogss Hhaf resulf from ues
of this document or the equipment that I ococomoonias,

Dotg Y0 resarvas The nght to moka chonges o this documeant withow! nalice of gny fime.

CROERING IMFORMATION

‘Whan organng this manual use part Numbsr 284-0142-0085.
Apodies o Engireesirg Part Mumeser R50-1%42-008.

LogicPok™ §s o frademork of Dota 80 Corporation

Copyright 1884, Data 11D Corponation. All rights resarved.



SAFETY SUMMARY

Genenal safety infarmation for operafing oersonnel s contained in this summary. I cddiflen, speciis
WARMINGS dnd CAUTISNG cppear throughout this ranual wherns they apply ond are nod included in
this sumnnrary.

Definitions
WERNINGS statements Identlfy conditions or practices that could result in parsonal injury or 1oss Of lite,

CAUTION siotements identify condificns of proctices that could result in domage to egquipment of
other property.

Symbols
A0 This symibol appears on the eguioment and indicates that the user should consull the
appropriate manwal for further detail.

My 0 Thig syrmbol slands for Vao For example 12000 = 120 Vac)

Posrar Source
Chack the vellage selector indicoter located inside the rear ponel) fo verlly that the product is con-
figured for the appropriate lire vollage

Grounding the Product

Tha produst & grounded through the grounding conducior of the power cord. To awoid elecins
shock, plug the powsr cord Inte o properly wired and grourded receptacle onke Grounding this
aquipment |3 essential for its safe opesation,

Poswer Cord
Uss anly fhe power cord specified for your egquipmeni

Fuse Replacamant

For continued protection ageinst fhe possiblihy of fine, replace the fuse anly with a fuse of the
specified voltege, cument and type rotings.

Larvicing
To recluce electrc shook, do ned partaim any sandsing other than that desarived in this monual.
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INTRODUCTION

[ara 19SS Programmabls logic Devalcpmen? Syslam [PLDS) provides dota development,
programming, and tesfing supper for logle device familles from most semiconductar manufactarers,
This medulor gestern comprisas o programmes. the LogiePok™, adapters, and a terminal s shawn In
the ascompanying figure

LaglzPak

FROGRAMMER

DESGH ADAFTER

This marual contains the opsrational procaduras of the logicPok as well s the necessary
aperational Inferrmotion of the ofher components of the PLES Inciuded in this manual are instrections
ar:

O ETTIMG STARTED—#A sampla s@ssion, Includes instructions on powering up the programmer,
inshalliing 1he logicPak, installing an adopiar, inserting g device, and programming the device

0 PROGRAMMIMG —Intormation obout pregramming deviees, including a list of general
programming notes. Also includes information on editing, werfving data integrity. and senal port
oty franstar,

0 REMCTE CONTROL—Provicles descriplicns of the remate contral ootions availobda

0O SYSTEM CObARAMDE—Details the select codes available from fthe progrommer keylboord cnd the
terminal,

O  INDEX—AR alphabsfical guide to all he major topics coverad In the manual
O APPEMCICES=—A collection of rsdersnca matarial.
AL Error Codes—Deascribes the PLDS arrar code displove, and oomective astica,

B Test Modes—Froviges description and aperating Information on the fest options of 1he
LogicPok,

L JELEC Format—Provlcies an overview of the JEREC formaf for the transter of Information
petwaan G dolo prepardlion salem and a logic devics programmer.
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INTRODUCTION

Features

Tha PLDE programs a wide variety of logic devicas, with a minimum of eguipment changes. Becauss
BT [orogramftes!) adaptars configurs the LoglcFaks hardwarsdfirmwans 10 specitic manufochirers’
device families. the only hardwars you have o change when ywou change device families is the FIT
adapter

Diota WO elfers thiee method: for dota developmant. Data con be developed using ABEL™. a
programmabla logic dasign ool for BAL™ and IFL devices. ABEL (Advanced Soolean Expression
Longuagea) allows you fo descrioe the desired opemation of both PAL and IFL cevices with Boolsan
equctions, Bocleon sets, legic funchion takes. or state diagram entry methods.

Twi cleslgn adaptars are cvailoole; the PALASM™ design adopher for BALS and H & L design
adapter for IFL devices.

The LoglePak can accept JEDEC Nle downloods (3ee Appendix ) from other devslopmean! syslams,
such as ABEL.

Functional testing of logic deviess: s recessary (o dedect o funciional foilure in a device which could
pass a rouling fuse-verlty fesl. There are two methods of functional festing avallable using the
LeleFak,

& structured veclor lest may be performed on the device auwlomatically offer programming If there
are siruchred test wectors present in the programmer Gata RAM, Programmed devices can ke
functicnally lested using an opfional method developed by Data 10 called the logle Fingarorint fest,
Thiz test finds defective devices using  dgnature analysls technigus.

System Qverview

Thee Daabo 1D 30534 LogicPak confding oll Thea common electronlcs and fimmeare for the programming
and testing of logie devices. Any elacironics or firmwars unique 1o 9 specific-device family, or device
within o tamilly. are residen! in PIT adopiers that plug Info the LogicPak. Families with more than one
pin number sares (g0, PAL 20 and RAL 24) hove socksts 1o accommodate each package size
Devlce fomilies thot are availoble in different pockages. such s 20-pin DIF 24-pin DI 28-pin DR oy
well ot leaded and leadless chip carriers, are accammadated oy the PIT adaptars,

To Incrense flexibility in wavelarm genamalicn, digital- to- analog comvertars [DAC) control il rmajor
power supplies, with several rise and foll fimeas selacted by soffwdre

Systern Capabilities and Operational Summary

Th LogicPok con be used with the Modsl 2% Universal Frogrammer, the System 4%, or 1004
progrommers (saa the suixsection on programmer compaticility].

To program o logle devics, you must first lood the desired stabe of the device fuses Inta the
programmer BAM. Fuse infarmation can e Input in several forms: JEDEC file information cevalooed
wilh ABEL, decimal fuse number ard state, H & L programming fokbes for IFL devices, and Boolean
equations for FAL devices [PALASK), The detalled operating proceduras for dabkd devedopment using
ABEL or the design adapters are provided in the ABEL, PALASKM and H & L manuals.
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INTRODUCTION

Onca the fase potiern & loaced Info BANM, you can program the device using a BT adapter. Thus,
the design odapter can be ramovad from be Logichok, and an aporopnidle P odaptern can e
irsliolled allowlng the fuse patiern fo e programmed dirgctly into the device and auiomaotically
tasled. The orogramming staps ane virually 1Pe same a5 Ihose ke when programming PROMS. T
stert the programming sequence, first enter a device code, then programming can Begin (see the
eting Sharted ssction for a sample programming procedurg Jrdd your pregrammear manaal for
Turiber operating details),

Because a programmakbie logic davice is not complalsty manutachoned wnlil i 5 programmed, hea
pragramimear mast be able to pertarm some type of functional testing, This s accomplished by using
struchured wecior testing andlor Daba WO Logic Fingerooint lesing.

Specitying a Fusemap

The design adapier firmware franskabes pour desion ink: o fuse patharn and, opdiondlly, test vectons,
This fuse paftern and lest daia are resident in the programmers RaM.  a fuse patern is gensated
on a host system, iIF mus! use fuse numoens specfied accarding 1o loglc diagrams In each T
adogter User Mote and fransmitted 1o the programma in the JEDEC [Joint Eleciron Device
Engireering Council) formal (see Appendix C]. Dot D uses the JEDEC logle Device Translation
Farmat (number JC-42, 142] for serial gata inpul and auloul wilh e logicPok, The anly axcepdion o
this is when yvou are using o Signetics H & L deslgn adapier in which cose data transter can alse
oocur i the Signatics H & L legis Tormal,

An allernate method of specilying the fusermap Is fo manually enter the fuse number and siate (see
the logic diograrms for @ach adaplar in theé wsar noles o e Lamiculcr Qcaohan) jor evany Tuss in ke
device These dicgrams o the same as those in the device manufacturers’ data books, but the fuse
numbars have been odded. Allhough the bask 5 tadious, fuse numibsers ard states can be entarad
mardaclly Info the programmess data BAM from the programmers keyboard or from a terminal using
o fuse edilor This method wsually will ke used only for ediiing fuse aaia becouse IF & a long process
with roorn for ermorn

The PIT Adapter

With a PIT adapter fuse dola can oo be antered inlo the programimens BAM by loading from a
master device Blank devices can then be programmed using the same FIT adapiern, ar other
maruincturars’ fursticnally equivalent second-source devices can be programmad By instaliing the
opprocoriate PT adopier. Remember that a device that has ik security fuse programmed cannct bea
Ued Qs d master Decouse it fuses cannat ke read.

A different programmer BAM fusemaop was used in some previous Data 12 logic devics
programiming modules ($50-0800. M94427, and Me-1542), I you hove paper tapes o files thot wou
prepared fo use with these modules, you must prepane rew flles for use with the logickak unless you
used the Signetics H&L logle farmat, The prefered transiator formai is the JEDEC format, but o
Signedics bansialor is availabla (The $50-0104 and $A9-0045 modules use a mamaeary map thet is
compatible with the logichok,) Tne 9994427 pak uzed a fusemap gensrated to simulate g 542 » 4
PROM. Sarial dabka were anbared using o stardard PROM daba frengiafion fermal. Again, tapes musl
be regenerated for use with the loglcPak because of ihe cifferent corespondance between fuses
and bits in R, The fusemaps have beaen chonged o allow Tor the programming of functional
second-source devicas from the same fusemap leaded In RAM and to avald gops (previously called
phaniom fusss] in the fussmaps.
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INTRODUCTION

sumcheck

After fuse dota have been loaded inte the programmer from the sericl port or the moster cevice The
programms: calculoies the sumcheck of The fuge data (see the nest figure] and displays it (when in
fermiral mods it wil be displayed on the terminal]. The sumcheck, whish is used 1o verify the
integrity of data hongters, |s o summation of aight-bil tytas of fuse data expressed as a four-digit
hexodesimal number as shawn I the table.

Hexadecimal Dota Blnary Data L
a4 4300400
1 14000004
62 1400090
24 0000400
MCE a0g0 oa04 1900 1044
16-Bit sumcheck in 18-kt binary hexadecimal
hexadacimol rofation sumchack

If dota was loaded thiough the saral port and a sumeheck wos senrt with it the progrommer will
compare the sumcheck with ik own calcuiation. If they ogres, the comect sumcheck s displayed. If
they do not agraes, the progrommer will signal an eron Dala from the sardal port will also be checked
tar conect parlty i the programmer parnity swiich 13 on (see your programmer manuall.

Diata fram a masier device are loaded Infe RAM by instaling the caract AIT adapter on the LoglePak
aind perarming o lead operation. Any informetion In the source butfer [Bock=an eguations, funclicn
jobles, or fast vasian) will not be affected. The sowce buffer i used in conjunction with fhe design
acooterns as o holding area for the transiation of the Boolean equations inlo the device Tuse mao

Test Capabilities

With the LogicPok instalied an the programmer, whan power is applied. the programimer will periarmm
a serias of selftests 1o ensure funchionality. & tailure will dispday an erer code (see Appendix A To
sclate the problem ko ils source, refer o the maintenarce manual

Functional Testing verlies that a programmed device will perferm ag intended. Descriptions of how to

test cevices i3 In the System Commaonds section. Additicnal information is given in Appendix B

01 Fuse Wearify—a test fo verify that the fuse patiern in the device and the programmer RAM are the
same, This test is run autermatically during the programming cycle.

0 Structurad Tesi=Whern fest vectors are enfarad, the siructured fast: are always performed pricr o
thie Logic Fingerprint test. If no les vectors are presert. only o fuse verlfy and o Logic Fingerprint
test [if ancblad) will De performed.

0O Logic Fingerprint Test—Thiz is the eosiest fest 1o use and iz flexible enowgh 10 be apolicaole 1o o
wida varlety of lagic devices Refer to your PIT adaptar User hole for logie Fingerprint Tast
limitations,

1-4 Logichak



INTRODUCTION

Programmer Compatibility

T e compalible with the logicRak, your programmer mey reguire o hardwara andsior firmeares
update, depending on the model. configuration, and age. The informotion thot follows will helg wou
deferming whathar your programeres renuires updoting. 1 you find thot your programmimean does
raquire updating, contact your nearest Dot 110 customes support cartar [A lis! of custormer support
centass 15 al the back of this manudal ]

The 228 programmer fas ne speckal compatibility reguirsments for proper coeration with the
LogicPok Reter 1o your PT adaplar User Molas for ary addifional compaiibllity requirements thal may
be necesaary.

0O System 17=The Systemn 17 must ba convertad intc g Systern 19 with the lotes! firmwarne instalied
and kaest kardware madifications

O  SBystemn {1%—Check fo determing whether your Svatern 1% containg o F02-9520 o 702-19E0
confralier Doord by perorming the following sleps:

{. Remove the programming pak.
2. Remove the melal o plastic shiald [if ary].

3. Count the number of EPROM firmware sockefs lcoated just behind the pak interfoce connectar,
i thare ang four sockels, it is a 7021520 board. | thare are elght sockets, it s o 702-1960
Do,

If your System 1% confains a F02-45820 controlier board, check the modiication slatus sfhcker on
the bottom of the programmer. § the stickes B not there, of if the ™" i marked off, your System 15
requiras hardwara ard firmware updating: conlact the nearest Dota 10 customer supoon centar
If 2" iz marked, youwr System 1% s compatitie with the LogicPok, I your Sysherm 19 confains a
F02-1980 controller board, it may readite a firmwors upcate. To display the corfiguration numbser
of the firmware in your programmer, key in “SELECTE2-START" and observe the display.

i the contigurdlion numixern displayed iz "359%" or "CCHE" your fimware needs updoting,

00 Model 294 Unhearsal Pregrommer—To Ge compatible with the LogicRak, the Model 204
QIOQramimers mus nove Rey [revisicn] © or later firrware To astermine the conflguration of the
firrmwiare in your Modsl 294, key in "SELECT-BZ-5TART" and observe the disploy, i1 the hexodecimal
nurnker maiches one listed In the following table, your firmware neesds to be updated.

Model 294 and 1004 Programmers Requiring a Firmware Update

Madel Rev Configuration Number
204 A 1ECA
B 2084
284 [with computer A EBa4
rernobe conirol] B CO0E
in0a, A HMIF
] Gl (15
< SOEE
(] FBED

O 1004 Frodustion Programmer—To be compalible with the logicPak, the 1004 progrommerns musl
herve Rew Eoor later firmware: To determning the configuration of the firemears in your 1004, key in
"BELECT0-ETART” ond obsarve the disploy. If the kexodecimal number display moiches one listed
in the fable, your firmwars reeds o be vpdated.

Lk i-8



INTRODUCTION

Specifications

The physical ord emvironmensal specilications of the Logichak are:
M alitude [opercting]: 32a leval 1o 3 km (10,000 f]

O numidity foperotingl: 20% maximum [nencondensing)

1 hurmidity (storoge): 95% moximum [noncondensing]

M temperaturs [operating): & o 45°C (44 o H3F)

0O temparcturs (storage): 40 fo 7090 (40 to A58 5F)

O weight: L4 kg [3 1B B oz)

O dimensions: 175« 173 247 om [7.05 ¥ 688 = 854 in)

Applications

£ Data /D increqses the copebiliiies of the legicfak to program rew of Goddifional devices,
firmwarne updates will De availakie for sxisting cdopers to odd new devicas 1o exisfing-device
families. New adopiers moy also be added fo the Logichok 1o accomrmocate new device familiss.

Warranty and Customer Support

Doiz D eguipment i warnzniad against defects in materals and workmanshipe The warranty penicd
of one year, unless speeilied otherwiss Beging when you recelve the eguipment, Refer to the
warranty and inside the back cowver of this manual for infarmaticn o ihe kengih and conditions of
the wananty, For waranty service, conloct your nearest Dota 10 Custofner Suppart Canter.

Ceta 1/C mainiging custemer support center: throughout the world, each stofisd with factoryteainec
technicians to provide promet, quality servics, This includes mot cnly repals but clse calibratlon of
all Doia 10 products. & list of cll Data 10 customer support canters Is localed in the bock of this
mionual

1-& LeagicFak



INTRODUCTION

Ordering

Cirders made with Daia 13 must condain the ollowing information:

Descripfion of the egquipmeant

O auontity of edch iem ordarad
O Ehipping ard biling acdress of fiem, Including ZIF code
O MNams of person ordering squipmen
C  Purchase order numbber
Z Deslrea method of shipmernt
Options
The following thems can be ordarsd by cantacting your Dola 1D sarvics rsorasantative.
Optlons i )
3034004 [FL PIT Adaptar
J0348-002 mnliMNational RAL BT Adopter
J03A-003 Hexrris BT Adapter
A034-004 AMD RAL BT Adopter
S03A-004 Tewas Imstrurnents FiT Addopber
A03a-007 Harris CMOE FT Adapter
A03A-0088, J2é BT Adapter (DIP 4+ LCC)
30340056 321G PIT Adapler [DIP 4+ NUZC)
A03a-009 CHADE BT Adopier
S03A-040 Altarcslinted 40-Fin PIT Adoobar
303a-100 FALAENM Design Adapter
S03A-101 Signetics H & L Design Adapter

Lol i-7



1-8



GETTING STARTED

This seciion explcing how o get stared using vour logicPok ard o Modsl 22 programmes, Reter to
the programmear manual (50 ihe procadure 1o parterm G lood coeration, This section also provides
the mecessary procedurss for connecting the cither components of the PLDE. Included hers are
completa procsdures 100 powanng e ond o pregromming  device from a master devica and
using your programmer keyboard. For datails on oparaling your pragrarmmer, rafier fo your
pregrammer manual and the sections on Fragromming and Rerote Controd of 1hils manual

Thils secilon Includes the following information:
Ol Instolling the LogicPak on ihe Programmer
O Ingdaling o PT Adapter on the Logichaok
0 Sampse Progromming Session

Power Connection

Since the Lloglchak Is g plug-in madule that is inserfed on your programmer, the power connection
procedures you will allcw are thase 1or vour programmer, The logicPok alone has ne power
conneciicns, Refar fo your programmer manual for the procedures.

LegicPak Installation

The logicPak may Ba irslalled and removed with the grogrammans pawer an; This fsaluns allows you
to refaln daia In RAM during module changes. f the programmer power is turned on befare the
LsgicPRak is installed, vou will hecr o bea unfil the LogicPok with an cdapder 15 installad,

CAUTION

oltage franzients con cause device domage. f o FIT adapter is installad in tha
LagicPok, be sure that all sackets are empty when switching power on of ofl, batone
installing or remowing the LogicPak or adapter.

Laghnk 21



GETTING STARTED

Ta Install the logicRak inte o programmer refer 1o fne figure ong fellew this installation procedura,

LagicPak FLAMSE

MWOTE
Alfthough the Model 29 Js shown hers the inserfian procedurs is the some Tor all
S¥atemes.

1, Slide the Logiclak inte the opsning in the progrommer,

2. Tl the LogicPak up, and genlly push it bock fo hook its fiange over the back edge of the
ErogQrammeanr opsning.

A lower the logicPok info posifion as shown IR the figure
A. Prast down gently on the front of the logicPak to ensure o good connection,

CAUTION

Be carelul when inserfing the LogicPak, Always hold the LegicPak by the chassiz and
nat by the adapter handle when carrying it

2 LegkFai



GETTING STARTED

Adapter Installation
T ingar all odopters into the LogicPak, refer o tha Tgure and Toliow this installation procedure,

CDNNECH‘,}E—"{
RECEPTACLE

1. Check o moke sure o device s not Ina sccket. If a device s in o sockst, remaove i by liffing the
levvar on the side of the sockel and fhen it fhe device oul of the socket.

2. Align ihe guidle pins on the underside of the adopter with the guide pin holes on the LogicPok o3
shown in the figure

3, Genlly sat the odopter on the LogicRak.

4, Firmly prass down on the front edge of The adapder 1o lock the connecter ping into the connectar
recapiache



GETTING STARTED

Powering Up

Thi first step In geting stored is powering up your orogrammern Uss the fcllowing procadure

{. Check to make sure the odopher scokets are emphy. I a device s in o scket, emove i

2. Check 1o e sure the wohage selactor is in the proper position, Flug the AC power cord info the

reqr of the programmeat ard Inlo 9 power recepiacie

. Press fhe power swiich at the bock of the programmar 1o fie "OH° posttian as shown in the figure
beadore

BOWER BWITCH

FROGRAMMER
BACK PANEL CORMECTOR

‘When the praglammer is powered up it oulomatically performs o seiftest routing. This will take o few
marments and the programemer will disploy Indications that the fest is belng performed,

2-4 LigiaPok



GETTING STARTED

Sample Programming Session

The following steps describbe how 1o program o 16R8 device using o master davics [ part that hos
bean previously orogrammed and i= used as G "master” o program other parts], This procsdurs
assumas that the ogicPak is installad in 1he progrommen The progrommirg secticn in your
progiarmmer mandal glves complste descriptions of the commands and procedure

MNOTE
This programming session ossumes openation and ksy enfry from the progrommes frion!
ponel, These progromming operafions con also be sxacuted from the farminal ond ons
discussad i tha System Commands section of fhls monud!

v ] (o] o |

1o prepcre the programmer te ransier the tuse pattern dato from the master device to the
programmen’s RAM, Refer fo ywour BT odapler manudl of Lser Mote for complats liztings of
famlily/olncut codes for aach agoprer Find the code numbers corespording 1o fha device
nurmiker for the manufactuser of the device These codas are found under tha column
“familyioinout”. The pragrammer will Sisplay

FAM 00 PRI 00

2 ree [ ] ][]

he famibylpinout code for the ML 18R8 cevica The progeammer will fthan display
FAM 22 PIN 24

NOTE
The 3084-008 BT odoohar only poegroms the 32818 PAL Tharalons The mepboord or
farming! will always disploy “22477 the family and pinout code for the 3204 PAL Thess
codes are sef gutamoticaly wihen powar (5 fumad on, No othar codes will De oocanhad

3. UM up the lever on the sockst fhat has an illuminated LED Delow | (see figure). Line up pin 1 of
the device so that it Is naares! 1he pin 1 Indlcation dof and set the device Inlo the sacket. Prass
cve'n on the lenver o lock the device in plada

LogicPok 2-5



GETTING STARTED

w2,
A,

2-&

PIN 1
PLCC

P A
[Ceed

MOTE
For LCC devices, arent oin 1 acocrding fo the growdng in your AT aoophar Lser Wofe

. Pross | ETRAT | The programmer will disohay

LOADING DEVICE
LOAD DONE XXXX

NOTE
XXX (5 the sumcheck of the device See sfep & for more informalion

. Lift up the socket lever ond remove the moster devics from the sockel The mosker device Tuse

dold s row fransferred o RAM. The next padt of the procedure transfers that fuse data o the
olank davica

e ] | o] o [ oo |

1o prepane the progrommer fo tronsfer the fusa daba Trom BAM to the bienk device The
programmer will gisplay

FAM 22 PNV 24

. line up pin 1 of the bionk devige so that it iz neansst the @in 1 indication dot and sef the

devloe info the sockst. Press down an the lever to lock the device In place

. Precs | et |.The programrmear will display

TEST DEVICE 7
PROGEAM DEVICE 7
VERIFY DEVICE a
PRG DONE 31 XXXX

NIOTE
XXXX in the obove dispioy represents the davice’s sumcheck. the hexadecimal sum of
ail the bytes in the dewice The number aisployed shoukd mofch The sumcheck dispiayed
auring stan d of this proceciure FROE DOMNE O meons That 1 device Hos been programmed.

Lift up the socket lever and remove the devics from the sockel, The device | now programmed,
To program ancther device, simpéy plocs i in the socked and press START

LoglcPok



PROGRAMMING

After fuse goto development. the next sen In the programming sequance s programming the logic
devices. The Logickok opplies the manufocturers spacific algorthms 1o blow fuses in the ogic device
according to the fuse pattern data In the programmear RAR. Oncs you key In the operaton on tha
LrSQrarnien Lrogiamiming is aulemahic and starks with a serles of tesis: bockward devies tesl,
ilegaloit tesi, and blank check. Dwing the bockward devica fest, the programmer automotically
chacks the cevice: arigntaticn in the T acapter socket and displovs an amar i1 i is inserted
Eackwards. The Model 29 disploys:

DEV BACKWARDS 32

The llegaloil test checks for praviously progrommed biis In g nonblonk cevice that shouid not be
programmead according to he fuse patiern in RAM, If ilegal bite exisl, the Model 29 disploys:
fLLEGAL BIT 27

During the olank check. the progrommer searches the device 1or blown fuses. f any ars found (and
the bitz are legol], the programmer will signal the operalor and the Modsel 2% displays

NONBLANK 20

Monblonk pors can be overprogrammed by again pressing

[ ]

it he device possas these tests, dato are franstered from the programme: RAM fo the loglePak, The
LgicPak then oppliss the programming pulses 1o the appropriate ping and et the state of the
salechad fuse condilion. I the fuse foils to program, the Model 29 digplays:

FPROGRAM FAIL 22

Ofherwise, programming procesds to the next fuse until all have bean programmed. (With sorme PIT
cdopters, programming algoriihms vary and may not display the “omgram 1oil" eror meassogs These
Cdoplers will, however, disploy o "warlfy fall” message if o fuse fails to program.)

The Modal A% will display the following ermor codes:
ERR 32

ERR 22
ERR 27

& blinking display of he current RaM address and cale implies the device Is nonblank

letar 1o Appeandix A for a listing of the emor coces generatad by the logicPok. f an ermor code does
not appear there, check the programmer manual,

Editing Features

Afier data have been developed of looded info progrommer Bal, the PLDE provides aditing
tedturas that alicw you fo modify the fuze pattern. These are accessad fthrough cne and two-diglt
commands entered an fhe orogrammer keviaoard ar on a terminal, Refer to the Edit Fuse Fattarn
subgaction in fha Sysfem Commands saction for more dedails,

Lol 3-1
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REMOTE CONTROL

This section of the manual provides descriptions of the remale confrol cotions awailak:e or
programrmarflogicPoak opendtion.

The Wgickak uses the R3-2220C seral interface of the programmer for inferaction with a ferminal ond
for communization with & host compuler Fer complete inferconnection methods see your
[RrCrcmrEr maraal.

Computer Remote Control

Compuier Remote Coniral (SR 15 desigred to enabls you fo conbrol the progaammern By a
computer Linksd dirsctly to the programmer, the computer generctes and sends commands fo the
programmer, determines vanasles tor sefing programming parameters [where nesded], ond reacts
to Information, returned to it from the pregrammer While these commands may be sent by an
oparaiorn af o ferminal, the commands and synbax wars dasigned 1o be easily ncorpordied inko a
compubar progran.

The figure below lustrates the basle comporents of a lopic davelopmaent syshem undar compular
remote confrol. For interactive programs, 1he computer can send messoges o be displayed on tha
pragrommen and can read keystrokes from the programmers kayboard [296 W03 or later only]. The
user must provide application soffeare which will gllow the computer fo issue CRC commands ard
fo Inerprat CRC responzses. The list of commands ond resoonses B contained in the programmer
moanual

LegicPak DIRECT

-
e
A Ay

TERMINAL i
COMPUTER

PROGRAM

DIRECT |
h_loan, e T L

FROGRAMMER

For dewvice programming comeniencs wou can alse confrol vour Dota PO programmer from an [BW
B with Data ¥0% menu-driven ramote confral soffware package PROMINK Dota files can be sfored
and rafriaved Trom the PC, aliminating the need for masier davices or papsr fapes. Complate conirol
af the programmer s also accomplished by this meathod,

Terminal Remote Control

Systemn Commard B4 transfers contral of the programmer 1o the terminol, After control s fronsterred,
the programmer will dispkay only s action symtel, The 81 command allows you to menu drivan
oocess to dota development and remcte operafions esidant in he design odatans and remaoia
operaficns using PIT adapiens

LoisPok -1
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SYSTEM COMMANDS

The logicPak affers numeraus sysham Sommands thal allow you 1o edil and ransfer data and ssi
parameters. System commands are accessed by enfering a two-characier select code from the
programemar Trent poned or o mend indicaked coda Trom be lermingl. 5ome commands will prompt
for data entrye The system commands and a brief descriotion are listed In the Command Summarny
taale

The sequence explanallons assume ne operofing errces, If these ocour, 1he programmer signals wiln
o beep and displays a two-digit emor code in front panel moge or an amor messoge in terminal
mede 1 alze beeps once when an Incorract key 5 pressed. Errar codes are explained in Appendiz A
and in your programmer manual. Some arrcee will raiurn you 1o the programmese frent panel control
fram the terminal mode.

The entries thal you arg 1o make from aither the programmese or the terminal are indicated by the
enfry enciosed In o key symbol. For example:

E3

indicares the ESC (sscape)] key an the ferminal keyboord should e pressed,

When the enfry you are 1o make |5 varlable, oppreoriate sulsiliutions for the actual values will be
used, for sxample:

EIENER e

Imgicates Ihat the appropriale volees for the family and pinout code tor the device will be enterad,



SYSTEM COMMANDS

Command Summary

The following definitions describe the disploy opticns in the ferminal mode. These same funclicn
operations are available from the front penel but there will be no termindl disploy.

Command Front
Coda Mame Panel Description of Terminal Mode

E4 Enable Tarminal X Trairalars condrol of the LogicPak and prograrmimsar
Medde 1o the terminal

8] Csplay Command Cousas the LogicPak 1o edizplay #s command
hdenug i on the terminal

1 Faamily cnd Allcewes the user to enfer the family/pinout codle
Fincut Cods for a logic davicae

ES Rajsct Count x Allows the user 10 select manufacturers recom-
Option mended number of pulsaes or 1 pulse

5 programming.

Eé Varily Sption X Dizplays o three Hem menu for sslecling verify

& Ciption and funclicnal test routings

E? Sacurity Fusa ¥ Cizplays ard allows salecting of the security fuse

7 Cotion opflcns

E& Furctionol Test X Enables the functional hest data funchion. Allows

B9 Diata ¥ v T anter functional fest dato and parform

a wactor editing. .

£ Tromsmit Fuse b S Transmits the fuse pattern In the pregrammer

A Paflarr RAM 1o the serial por

EC Tronamit JEDEC X Tramsmits the confents of fhe fuse and wector RAhkd

[ Data 1o the senidl port in the JEDEC format [see

Apoendlx C]
Eh Recaive JEDEC X Prepares the progrommer o recelve JEDEC fuse
B Dt ard wector data from o peripheral device via

the sefial pon

&2

leanfinued on ne poge)
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Command Front
Code Name Ponel  Terminal Description of Terminal Mode
EC Display Fuse X Displays the sumcheck of the fuse daka in Rk
o Sumcheck W
EE Edit Fuse x Emanles the fuse adifing funclion, Fuse stabes
E Pxtiern kS may bs changesd from blown fo unbéown or vice:
versa in fuse MIEMary
EF Digplery Config x Displays the configuration numioer af the adopter
F MNurmber ks firrrweara
CE Select Atrioutes ® Prowichas a meanu of $ix olribules, each of which
e * allows you 1o salect one of two opllons
CIRL 2 Exit Commards 4 Allows vou 1o exlt o progromming session and
ESC X termingte all Gpailions
CTAL Y - Aborl Cperalion X Allows vou 1o aort on operation such as fuse
rmap dump, or sfructured veolor ermor dump
2 Lood Rakd ¥ Lzads thee peogramma with daka from a master
dewvics
4 Progrom Ratd K Programs, warilies and test: o device with
programmer Bakd daia
) Nerity Device ¥ Warifiss and fests o cevice
NOTE

Thasa lost fAree progromming funcilons Gsted in fhe foblie ore also ovallobde from tha
front panel The key seguenceas o fron! panel cperation are in the Gethng Storfed
saction of this manwol ong in Your rogrommer fnenuc

Lk
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SYSTEM COMMANDS

Load RAM with Master Device Data
Before loading the programmer with data from o moster desice:

Flace the system in terminal mode by selecting B from the frort paned of he sregrammer. Tha
programmet $hogid D connected to fhe RE2320 serinl port of the ferminal

Enfer the family ard pinout code (reder 1o vour AT odapter User Mobe] of he tarminal, 1T promptec

1:

by the tarmiral dispiay

NOTE

¥ optians are desired such of parforming o funciiono! fest ssisct oohlions and poromeders

a5 neadsd balfara prosesding

Ise the following procedure to load the programmer wilh Gata friom o master devics from fronf ooned
moda

Procedurs

Front Panel
Key Seguence

Front Panel Display

Frepare prograrmmear i tanster
frarster fuge patern data from
migsisr devica 1o programmer
RAR,

FAM 00 FIN OO

Accapt (or | display is wrorg),
ke In the A=digit formdhyipincat
code for the cevice (check the
devica ligt in your BT adapter
User Moba].

(¥ Is The rusnber entered )

3,

(=]l =] =]

FAM XX PIN 5 XX

Insart the master device Info
the socket with the illumincled
LEC: babowr it

|

LOADING DEWVICE T
LOAD DONE  XXXX
[

wimcheck of
doio freangfired

4, Rarmowve the mastar devies

A action syrmioal 7 will be dispkayed showing the pretesting, programming and verlfying of the
devica if no ermors osour, the terminal disploys sumcheck XX,

54
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Uzar the toliowlng procedure o load the orogrammer with data from a master daviesa Trom ha
ferminal.

Terminal
Praceduns Key Sequence Terminal Display
1 Lalect the load IDFIIE'!'DHDH. EI Commond - 2 — Lead cavice
Push raturs ba |cad devies
2. Insert Ihe master cevice Inbe ternand : 2 - Lood dewice
fhe socked, Fush ratuen to losd devies
Loading devige
Suncheck G836
Cornend -

A ection spmibecd L L L will b2 displayed showing the pretesfing, programming ond warifying of the

devica I no arrors sacur, he termingl displaws sumchack 300K

LogicRak 5-5
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Program Device with RAM Data
Betore programming o device with fuse patiern data Ereviausly loaded into the programimers RAR:
1. Place e syehem in the termingl mode (select B4 fom the front. panel).
2. Ertar ine family and pinout code, f prompted oy the termiral.
MOTE

¥ opons ore desined such OF pOGVOMMING O SECUTY TUEE, select options ang
poomeatars o nesded before procseding.

Use the foliowing procedure the program the dewice with ot in RAK from ke front ponsl moda

Front Panel
Procedurs Ky Seque['lr;.e Front Panel Display

1 Frapae programmer to frensher E' EI EI T FAM Oa PN O

fuse diota o e blank device

2 Insert the blank device L o TEST DEVICE &
PROGRAM DEVICE 3
VERIFY DEWCE =
PR DONE 07 XXXX

MNOTE
Thiz sten along with programming fhe davice venfies that the gofa wos comectly
trandanad,
3. Remove the cevica To program | B |
ancther, inser a Blank devics
and press

an actien symbol 7wl be disploved showing the pretesting, pregramming ard weriling of the
device If no emars occur, the ferminal disploys sumcheck KKK

5t LoghPa
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Use the following procedure 1o koad the programmer with gaka from a master device from the
termringl,

Terminal .
Procedure Key Sequence Terminal Display
1, Seleci the program opealion EI Conmid 4 = Progran dev]ce
aparalion. Push return e pregran device
2. Inger the Blank device Info the Conrard @ 4 = Program device
sockad. Push raturrs o progear deuicae
Texting device | |
Frogranming device . ...
Varl figing dawlee ... ...
Suncheck BIOER
Carmarnd !
An action symibal |, . . owill be displayed showing the pretasting, programming and verifyving of the

device f ro errors ooour, the termingl dlsplays surmcheck K

Logichak 5-7
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Verify and Functionally Test Device
Before warifving and festing o progremmed device from tarmiral confrol;
1. Blace the systar in the terminal mods [select B fom the front pansl].
2. Enter the family ard pinout code. il promplad bxy the terminal.

MNGTE

¥ optlons are desieed such oz performing o funcliond! fast specifing the number of
passed, of chaosing the werlfy modes select optlons ong paramaters of needed tefors

rocesing
Terminal
Procedure Key Sequence Terminal Display
1 Inser he device fo be verified 3 Coamond : 3 = Werify device
werifled. VariTying davice ._......

Lunmchask BAGE
Carnend

An cclion sybal L will be displayed showing 1he verlfication funstion under way, Uzon completion

the terminal will display surm-check XXX of the cevice Tuses

- {gichal
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Enable Termingl Mode

With the prograrmmer connected o the programmer R3-222C por of the wemminal, he tamrmiral will
o you 1o enter Tamily coces and pinoul codas unlass they have already bsan enfered. Tha
tarmirnal will then display the command menu.

Frant Panel
_P_roc:edure : Kery Sequlence Front Panel Display

1. Selact the ferminal mode. - EI D — ]

Display Command Menu

This command causss the PLDS fo redkpiay e command meny on the farmingl, s shown in the
orerious figure

Terminal
Pracedurs Key Sequence Terminal Display
1. Digplay command mand on III See the following dispkay,

ECreen.

Command : 8 - Diapley menu

ORTR | /0 COAF, - Pragrorable Lagic Develcprent Syster = JEIR-LR4
Copyright 1502, 1903, 1904

= GEMERAL COPRPHDS - - | /O COMMAMDS -

@ - Displaoy merm B - Aecalva JEDEC data
! - Enter Fonily/pincut code C - Trarenit JEJEC deta
S5 - Entar rFajact esunt aptian
6 = Enker verify eption
T = Enker mecurity fuse ophicn
8 = Enter furctionzl test data
F - Configuwotion nurber
G - Eelect attributes

— DEVICE RELATED COMHRHDE - = FUSE FMAP COMMANDS -
2 - Laod davica A = Di=play fuse pottern
3 - Verifny devica D= Di=splay fuse Funchack
4 = Pregras device E = Edit fTuse pattars

HOTE = Always transmit on "E5C° before rencving odapter

Logichos 549
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Family and Pinout Code

From the programmer front panel control, famil and plrout code entry is pan of device-reloted
operations [see the Sefting Bared section in this marual ard refer fo your programmesn mandcl), This
procedure s for opsration from the lerminal,

MNOTE
in the Fomily ond Rinowt Codea B8 find the code numbers coreseonding to The device
Aumber for the monufochuner of the davica Nofice that some devicss, such s the
AmPALZIVIC, hove two family/pinout codes See the P/ aoopter user natas for an
axpignotian af the difference

Terminal .
Procedure Key Sequence Terminal Display
1. Selact the option that allows: | 1 1 Coraend | 1 — Entar Fonl ly/pincut code
vou to antar the family/pinou Fonl [yfpincut code 2224
coca,
2. Accepd, or if display is incorect [ | El El El A
key in the d-digit famiby/pinoul
code for the device you ore
using.
MNOTE

Spoce ang bockspoce (CTEL H) may be uied o move tha Sursor Bask and o,

540 Leglsa
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Set Reject Count Option

This command allows you $o selact the number of progromming pulses applled to the device fuses
befors the programmer rejects e device a3 unprogrammobie The defaull volue of O selecks the
ranufoctuners spacified rumbesr of pogramming pulses while a walus of {1 sslects a single
programming pulse Refer o the adapfer Usar Motes for specific entries o select optional reject values,

NOTE
Altera Cyiprass, and VT devices am not suppored by this oplion becouse of the hpe of
programming aigonitms wed The deslon adoplars also do nof provioe This aotion,
Lge e following procedus to select the reiect count opticn frem front ponel mogs,

Front Panel
Procedure ) key Sequence Front Panel Display

1. Gelect the reject count apticn, | S EH AT oo
2. Chargs the rejest count opfion. | 1 | arv ¥

Lss fhe following procedure 1o salect the reject count cotion fram termilral moca:

Terminal
Procedurs _ Key Sequence Terminal Display

1. Gelect the reject count opticon, EI |_ % | Cepmand | 5 = Enter reject count catian

Pragrenming reject count options -
(% B e numbear enhaned)

@ - Defoul t
I = Optional

Erter eghion!@
Command :

Logichok 5-41
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Select Verity Option

Three cofions ane ovaikibse tor selecting werify and tunctioral test rodlines. These ootions are;

Opflions Descriplion

0 Defoult option, Fedorm fuse verfy, followed by struciured test [if fest
vecion afe present In RAM), and logic Fingerprint iest (if one or more
Logis Fingerprint test cyeles ane selected), in ol order

1 Feriorm fuse werify only
z Pertarm structured fest and Logle Fngerprint fsst only it that arder, Does
ral perlonm fuse verlfy

Opdien 0 (dedoulf] & the aotion wsed In normal oparaltion, DEtion 1 checks the programming of the

device fusas without checking device funchionalitg, Use opfion 2 fo funchonally test devicas with the

sacurity fuse Dlown. In addition. aption 2 can be ussd 1o keam the logic Fingerpnint test of o device
with the security fuse Dlown. (Fuse gaia in RAM wil be cleared during thls operation.] Programming
cannct coour with option 2 selectad.

Werify options miust e entered fram either The programmer's keyboord or 4 ferminal. The option wil
remaln In efect unlil il & charged or until the wnil B powered down. To resalect the cetaull, key In
apfion 0,

Use tne following procedure select the functional fesl aotion fram the font panel moce:

Front Panel
Procedura i Key Sequence Frent Panel Display

1. Salect the verify options. e |[ o | e oo
Az an example from the oplions desoribed above

2. Salact furctional fest, | 2 02 "

User the following procadura te salect the funchional test option from the Werminagl,

Terminal
Procedurs Key Seguence Tarminal Display
5. select the verity ootions. E| E Ssa the following disphy.

Cenrard : 8 - Enter veri1y cphicn

B - Saguerca - fuse wverlfy, structured ftext, Lagic Fingerprink
| = Fums weify anly

2 = fequence - struciu-ed best, Logic Fingerprint

Enter verlfy opkion: 2
Coarard
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Select Security Fuse Optfion

Some loghe devices are equipped with profeciive fuses colled securily fuses Cnce the security fuses
are programmed, the fuse stakes in the logic aroy cannct be copied. Frogramming e security Tuses
makas It very diffizulf fo pirate o device desian,

WOTE
Rafar o your BT adapfer User Nota for odadar specific secunty fuse information.

Witk ke LogicPak you can either enabls programming of the securlty fuse ot all fimas, allows
programming oaly when security fuse oo are cownloaded % the PLDS via the serdal port. or disable
programming completaly, whalhar sscuriby fuse daia are downloaded ar nod,

When the securly fuse hdas Dean blown, a logic Fingarprint fest and struciured fest con a2l be
parformead, bul a fuss varity operation is nod possible

Ter enaiole orogramming o securly fuses. two condificrs must be met 1) the securlty fuse skale in the
programmer RAM must be 1 (or truel and 27 securify fuse programming must be enabled. Onee the
securlty fuse opdlon s sslectad, it will remain i effect uril charged or until the programmear s furned
off,

When securify fuse caa are entered infe RAM in the JEDEC ABCIHogic format, data In the & fiald
incicate the stote of the sscurity fuse The G fleld does not affect the enable sote of the security fuse
optien. The enabie stale must De enterad separbaly: This con ba done befone or offer looding JEDEC
ASCHegIc formal daka,

Secunty fise stotes cannot be loaded from o master devics.

CALUTION

Once the security fuse is blown, vou cannot verfy the state of any fuse in the device. For
devicas which are not ergsable the process cannot be revesed; therefore, be cerlain
that you want fo program the securlty fuse belore you activake this lunclion. Attempting
o repragram the device aber the security fuse is blown will alter the original fuse
pathern and render the device inoperative
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Security Fuse Select-Code Options:

Oplion Description
8] Defoult option. Disoola progromming and set the sscarity fuse $ake in
Rar 1o O (unprogroammed].
] Disable programming and set security fuse shale in RAM fo 1
[programmsed].
2 Enable programming ond sef securlty fuse stale in RAM 1o 0. (Dara

dewnlooded in the JEDEC format can changs the securlly fuse siate o 4]

3 Enaole programming and set securify fuse sfate in RAM 1o 4, [Dala
dowrnloodsd in the JEDEZ format can change the sacurily fuge stole

Bk b 0]

Lise fhe following mrocsduns 1o seiect the sscurity fuse oplion from front ponel mode

Frocedure

Frant Panel

Key Sequence Frert Panel Display

1. Select securlhy fuse option.

HOEE=] 00

A5 on exomple use the ollewing procsedure fo enable tecurty fuse programming and st sacuwily fuse

stafe i RAM to 1 [oobon 3]

Front Panel
Procedure Key Seguence Frant Panel Display
1. Sl securlty fuse state o 1, El | - 03 ke
Terminal
Frocedure Key 3equence Terminal Display
4. Salect securlty fuse option. T a | Conmand ;7 - Enter meciel ty fuse option

SECLRITY SECLRITY FURE

O T 1 OH FUsSE DRTA PFRCORANH MG

= ozl | e
= dizob|ed
- enob | ed
3 ceemmmman | re————-— gngbled

Entar Sgcurity Pese optisn) 3
Cemtand

Lopgiofok
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Enter Functional Test Data

Furctioral kesh adid inchades information: for the logic Fingerprind dest and also the test veclans usad by
FIT odopters for festing of o progrommed cevice The Llogic Fingerprint fest infarmation consists of thres
componants:

O The number of tesf cycles o be performad during the logee Fngerprint test (Qescribed In Apoendix
Bl Tha dafault vales is 30, which dizables the logle Fingerpint test,

LI The leglc Fingerprint stading «wecion This is an artsitrary binary sequence, each bit of which
comaspords fo a @in on the devics undar test, The stading vector format for g 20-oin devica is
shown below. Each "X" represents @ ™" or o "0" 1o gpply 4 lagie kigh e logic low o the
coresponding pin. The defoull value iz oll 05 Valuss entersd for Vo and ground have ne effect
an the cevics under test.

P“! 1 Graund [Pie 100 '!'.‘_‘,CJJPIH =201
%, ‘ JI.;

v
R e 0

O The staring vector i used o inifialize the loglc Fngerprnt, and is one of the components [alang
with the cevics tipe, number of test cyclas, and fuss pattarm] which defermine the resufting Logic
Fingererint lest signatura, MNale thot differsnt Logic Firgerprin tesi signatures may resul! for o given
logic design, depending on the cholce of slaring vecho:

O The logis Fingerpinl fest sigratuns itzelf is fhe resulf of perormng the Loglc Fingerorint tesl, as
describad loter in thk saction

logic Fingerprird tesl daka may be entered from elther the front panel or the tarmiral. From the front
paned, the numbear of tesl cycles ana the starting wector for the Logic Fingerprint fest may be anferad,
and the resulfing Logic Fingeronint test signature may be viewsad or entersd, Sructured fest weotons may
nt oe entered or edited from the fron! poned 2t anly from o teerminal or seral download, Al
farssticral test dale may Be anfered from the terminal, Including numibser of fest cvcles starling wechor
the logic Fingarpeint bast signotare idself, and the test vecions,

WNOTE
¥ o walpe 5 entered for the Logle Fngercnint test signotura it should be eiter SO QO Q0 0 D or o
fnonr-good value coraiponding fo the number of test cycles. sarfing vacion davice, ond fuse ooftems
wnder fast A value of O 0 00 00O O 0wl cowse the logicRok o leam the comect legle Fingerorint
test signolune when o lood, Program, or Varify openation i parfommed, When In load, the comest Logic
Fingerprint will be lsamed independsantly of the walue enterad,

It “Deavice Selection Erar (Error 300 appears when you select funciional fest caka, vou must specify
fomily code and pinout code to define the staring weckor widih,

In the subsections which follow, functional fest dota wil be entarad o test the Basic Gates design
examole, This figure shows on example of one method of programming a FAL, Stuctured vectors, fuse
map display, JEDEC file, and sum-check are funciions thot are illusiated in the Basic Gates exomple™,

Aadapied fram the WMl PR HAMDEOOK, avaiake from Monoitic Memores Inc. 1165 Adues Avenus,
Sunmevale Colifornic 24004,
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+ - 0 IINTACTI + - 110PEN) @ = FOWINTACT Logic Diagram PAL12HE
INPUTS (0-31)
c 1 m, nyaa 1EGR7? A48 R L] 213 -y 'IEIFIE15 mﬂazl
L i

2

5:! e

%ﬁ
I
[
1

' | INCREMENT
FIRST FUSE NUMBER ] T

ws— T ol
oo

i

r H

|

o ] i | | -—£ 17 E
L

:

a4 J L | A :E: 16 H
15 !

it b o 15 O
21§ !

PRODUCT TERMS [0-63)
= E4
@ LY

I

| 2
= s a B ) W&

Tk

EEZE

o

|

& I ! | 4 12 K

] 1 d

3

13
- t i
D113 AE87 EE T iy g B M S

#dapted fram MM PAL Handbook

516 Logiorok



SYSTEM COMMANDS

From the front paned the numiber of test cycles and the loglc Fingerorint starfing vectar may e
enferad, and the logic Fingerprint fest signoiure may e viewsd or entared. Usa the following
procedune to set the numiber of logle Fngerpeint Test cyclas.

Front Panel
Procedure Kewy Sequence Eront Paneal Display

1. Select the function o set the E| st a0

rumiber of Logle Fingerprint Test
oycias,

Ason exomple e he following procacune to enakle one cyvchke of hesting,

Front Panel
Procadure Key Sequence ~ Front ﬁgnel Display

1. Enable one cycle ot testing, EI I:I | b o7 e

Legic Fingerprint and Starting Vector

Thuz slaarlirg wachor must be corwarisd from the Binany form o hexodacimal for entry from the font
pared. For our Basle Gates exomple. wa will choose an arkifrary fest vachor os shown:

H000F000 - e SiOAING WiReoior
[Hamaddesima]
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SYSTEM COMMANDS

Lise the following procedure 1o sslact the logic Fingerprint ang storfing wector function. The unused
portion of tha 32-bil vachor 5 assumed o e 2aroes and rmusl B irsiuded in e hexadacimal wactor

anfry
Fram Parmel
Proceduns Key Sequence Frent Panel Display
1, Selec the staring wecior | E ¥ aem oxxd 81
select [=1[5 ] D]
MNOTE

The aight-chanrchar SHoming vactor & aenhared info fhe Drogrommes i fwo Teios g1
Mentfies the first field,

2. Erfer the first four hexodecimal . | o ][0 ][ 8000 81
digite. -
3. Select te B2 fisld. El o0 82
NOTE
B2 represents The second fekd
4. Erder the remaining heaxd- EI o] o L RN B2
decimal digit. = '
5 Displey the starting vector El
NOTE
The reras are ignomd, bot ore nesded fo comacly position the "F7 This vechaorn whan
appiied fo the Bosic Gotes exomple, oroduces fhe logic Flhganprint test signafure:
FDITARES (hexadecimall
. Erder the fingarprint tast. E | D III EI ED37 E7
NOTE
Thi first fowr chaorocies are disployed as the B fald
7. View the E2 field. | swar |
8 Enfer the valuss for the E2 field. EI EI EI E\ A9E4 E2
Q.

Display fne £2 fisld, AGE4 E2 ¥



SYSTEM COMMANDS

Lise the following procedure to select the Logic Fingsrorint and startieg vectar from the terminal

Terminal
Procedure Key Sequence Terminal Display
1. Gelact the funclion to anler B See the following display,

funchicral sl dala

Corngohd | B — Enkar functionol test data
Cyclas Ter Fingerprint: 81

Fingerprint starting vector: !B3020ROBGEGAMART] 11
Firgerprint; EDI7RGES

Aa sach promaol copaar, you may modify the curert values using the fllowing steps:

1. Maove fhe cursor farwerd {using the spocabar and bockward [Lsing the backipoce) along the
disidaved value unlil if = posiioned cwer tha symbol 1o De changead,

Prass the desired symibad,
4. Enber RETURM at cny point o move 1o the naxt promipt,
4. CTRL T 1s used o exif he funclional test datg antry mode,

Laghaink &9



SYSTEM COMMANDS

Wectaor Editing

viecton are created in RAM by downloading JEDEC v fletds, simulating o source file containing
funclion taole [using FALASKML. o by using the vector editer in e termingl mods. (Funclion & an the
el

when the logic Fingerprint test Information hos besn entered [or skipped by enlsring RETURM ). the
vacior editer menu appear: (see folowing exampla) and G promet aeoecns for the vaector numibber
1o be edifed. The detoult vector is 0004, 03 shimwn in fhe nest excmole

MNOTE
Some 84T odopters supoort both the duakin-ing (DiF) cockage and the chip carisr
pockoge Generaly the chip carier has more ping Han fhe DiP socksf, Slruciurad
vectors must be writhon for the DIP socket ond the plnout s outomaoficolly cored Ooioss
to the functicnally Identizal pinadt on The ohin COres

Covmend | 8 — Enter functignal test data

Cycles for Fimgerprint: @1
Fingarprint starting cecter: 100205G0RARANADA1N1T
Fingarprint: EDITASES

= DISPLAY - = EDITINIG COONARDS -
L R === [igplay wenu O —————= belate (ill} currant vactar
= Qg ke raxkt wpctor R ————- Repent current westor
- Up {previsus veckor} CTRL Z == Exlt wector editor
— g ho emeter dHD
G - Houe curgar Fight
BKSP (CTRL H} — Mowe cursar |aft
ETPL: 2 =remer=e— Emit weckor editer

P —

Edlt structured vecbar! 20308
Bap1:  11EexK texHcEHL HHaN
PARD: ——————— e smmm———

The vactar sditer s o feed-format ling editor with the first column of the displayed line reserved for
command chorociers, s shown in the rest exaompea

A enoracier entared in the first coiumn [nernally blank) is interpreted os o command dnd coted
upon immediately; cthenwise, vector difing iz not processad uniil o RETURM iz entarad (ar ary point
an the ling). The command charaokes recognized in the firet codumn are 0, UL ¥ &oand B see fhe
fate tor commarnd charcoter definiticns.

Command Description Atlvity
0 [zerc] Disolary rmEnd Redisploys meny and resfarts editing on the some vecha
Moves edifing fo the nexdt lower vector numitar (the
] Up [previcus vechor] vaclor one 'un on the scrsan).
Entering o & in the cormmand column couses the vactar
# (M) o to vachor (M) aditor to promipt for the desired vechor numiber [default

= [KI04). Entering @ vector number grecher han the last
vactor will move you fo the lash veslon

Currert vector iz deleted, and all higher vectors moved

o Delate current vachsr ghown one Cuirent vactor number is redisplayed with
e wachol
Cractes o copy of The current veoior immediokely

R Repeal currant vechor following the current vecton The ooy is dispiayved, with

ite vector number [one grecter than the original), This
command maoy be given for any vechan and existing
vactors will be moved 1o cocommadate the naw Sopy
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SYSTEM COMMANDS

Durlng operofion, the weotor edilor copies the selected vestor fo o fermpoary buffer where all adifing
changes ars made. Than, when o RETURN command s enferad, the emparcry buffar is sxamined far
legal charocters efore copying back to vactar memory, You are nol allowsd o procesd fo anathar
vacker unlil all character: are legal In the curent vector Tyoing a CTRL 7t exit tha vectsr aditor will
i=ave the selected vector in its original state. An emoty vector |8 represanted by o dash In all pen
posificns. This will appear as fhe first vector In an empty veclor editor buffen or s one past he last
wactar whers Jata are prasent in maemory,. All veclors ara numbered lower than the emphy vector,

Use the following procedure to adit g vector

Procedure Keysirokes Cedinition
1. Increment [spacebar) or decrarment Spacatar hoves the cursar forword or bockwond
[oockspoce) by one position. backspace along the test vaotor,
2. Eslect the desired test conditions i) Corlwer inout Lo,

fo enter Inte the vaster image from

{ ' ah.
Ihe allowable characters, Crives input high

25 Crive inpul fo supervoitogs #2-9,
5 Dirive Input low, Righ, low.

¥ Drive imput high, low, Righ,

M Foar Dins and outputs not tasted,
L Test output o,

H Test aulput high

z Test outout for high impedencs.
F - Float input ar output,

X Ignode input or output (not JEDEC

fermat].
P Praload (opplied to clock Ring

¥ i mot gefined In the JEDEC format. The X s réatad as an M for outouts ond leaves an input at its
prevlcusly detined siole

MWOTE
sl conditfons 2 through 9 specll non-TTL evels (supervolfoges) thot ococess special
device featuwres. A devica moy be gamaged by improgser use of supsnvolioges

3. Move the cursor 1o the nesd veckor RETLIRM At any polrt moves the cursar o the
or exlt the edilor oz vackor
CTRL 2 Exlits the vector aditor,
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Register Preload

in some registerad logle devices, the Inferncl registars con e arkitrarly leaded o o desirad shate.
This capobiliy allows easier tunctional tesling oy providing o meons of oghleving statas which may
e dificult or impossitle to anter by normol stole arsitions

For deviees which have 1he reglister pralood fealure prelocd is accomplished by using a "predoad
vactar” a sructured vector which has o "F7 symool in the clock pin posttion. Al5o R the prelcad
vactar are speclal ymbals In the positions of the ping associoted with loading of the reglsters. The
symibals used in the preload vector and their funchions ore described in the fetlowing table

Freload Vector Symbols

F jdentifies preload vector and invokes prelocd algoribm. [Allowed on
clock oin only, ctherwizs realed as X"

o] Fralaads a legic "0 inte the reglster 8 oufpul, meaning a logis ™" wil
b loaded Inte the register & oulpul, Does not tesl device oufouts,

i Fralocds @ logic 1 inte the register § outpul, mecning o logic O will be
looded irle the reglster 8 culpul. Does not test davice oulpuls,

L Preloacs reglster with the aporconate level such that a logle O appears

on ihe device oufput pin. Also fests the preloaded cevice outpul and
iFdicates an ermor if a logie O s not found, Mot allowed for some
cevices.

H Fradoads reglster with the appropriofe level such thot o jogic T oppears
on the cevice oufput pin. Also tests the preloaded device culput and
inclicates an emor if a lagic 7 is not fourd. Mot allowad for some
davicas,

For adapter specific Infarmalion on devicas which hove the oreload featung, mefer fo yvour adaplar
Usar Mote

All plre ot used In ihe device's relood algorithm [wgordiess of the symbod ploced in the pralead
vecior pin position) are frected as "K' [lefl in fhelr previous stabe] Ping which ara ued In he prelood
algerthm mey not return to their original skate follewing pretood. For examphe, fo praload a 20-pin
device with preload pins (most kely device cutpuls]) 42 through 19, vou might apply the follcwing
prelood veclorn (clock pin assumed fo be pin 1)

D004 PRI X HLHLHLHL
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SYSTEM COMMANDS

When the orelcad vectar is apolied duing funchionol festing, 1he device-specific preload algariihm
5 irvoked and the registers ara Iooded with the oppropriate dota fo maoke the outputs high “HY ar
low L The oulput pins are then fested to verty ot the prelood was successiul,

Agsuming the devica has an inverter between the register outpuf and the culput pin, ancther method
of achieving the same results as above iz 10 use the Tollowing two vectors:

DO PO M A0 04 0N
GONE: M X MOHLHLHLHLM

The first wactar is a prefoad vector wsing ™" and "0 10 load 1he & culput of the registar with the
it indicoted (thus moking the & culpuls of the registers the complerrents of the data in the
vachor] Since we have assumead an irveral batwaan the @ oulput and the cutput gin, the dale
founc on the caulput pins cler execulicn of the prelood vecior should reflact the "'z and 0% in the
orelood wector. The second vectar shawn i o corventional streciurad vector which tests fhe cutpts
far the cesired dota

Tha ™" and "0" prelcad symibols are most uselul for prelooding registers whose stale cannot bs read
af o gewice in, or for any cose in which the uzer 3 concemed with safting up the state of the
registers not necessarily the stata of the culpul pins.

The H&L pralead symb=ols are used fo preload the states of culput ping whose s'oles ore cetermined
by the cata in internal registers, The MT odopter firmware datermines what dora should be ploced in
the Irfermal registers to provide the corect cutputs. Users concemed with preleading the state of the
interncl registers can use the HEL pretead vechol 1o lood dnd aulormatically verify Internal ragistar
states provided that dafa imversion (if any) between ragisiers and outouts i comsidarad. Some
dewicas depend upon a fuss state fo determing the dota inversion [if any) between the registans and
the culputs. i this Iz the cose the HRL style pralcad vector iz not allewed and an arrar will rasult,
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Display and Transmit Fuse Pattern

Thls commoand fransmits the fuse ootem in the programmer dalo RAM te the serlal port. The fuse
sioles may be shown as a series of ™" and "0% or o serles of “- "5 and "K', sse lhe subsaction on
selecting charackars, The ™" or "~ " represents o high-resistoncs or “Dlowr” fuse in a fuse link device
The "0 or "X represents a low-resistence or Tinloct” fuse, Each fuse can be identified Gy o decimal
fuse numbar as shown In the figure, The fuse stotes ars aranged in a matrix that cormssponds fo he
logic dicgrom of the device [ee the figure tor 1he Logic Dicgram for Basic Gates Example). This is
wsstul for comparing o copying a displayed fuss pattern 1o fhe device legle diogram.

Coraend : R - Display fuse paikern

ao o
D000 XMEN===XX  -XX—XX-XX
0020 XEXEK=-se=  mem—e EXENE
0040 ————-== X XENEEENE-—
BAEA  EEY-——-EEX K--—=XEXEE
DOBY . memmer —  ————-XiakE
I L s e
ekl o s

40 oot DoiE-—
0163 ENENENGNEN  KXEXENELEX
018) =———— e el
oo EEEEENEYEE O MN-X-i-X=X
0220 EXEXEEAXE  H-———- A
034D me=e=e=X=X L -— 000K
QA0 === - —=HEE-—XE
QFE0  HNEXEAEEENY  —EESo0o
0300 XK AR
Surchesk 10ED

Command -

Hata: — = open
X = Inkact

Fuss Humbet = First Fuse Mumber + InzmErEnt

MNOTE
Sending cerdain control choracters 1o the FLOS durng the course of fuse pottern dispiay
will offect the dispicy The outpuf may be stogoed by sending o CONTROL § (DT ar
ASCH, T hen) ond then restorted by sending a CONTROL @ (DC3 or ASCU T3 hex).

& CONTROL ¥ [ASCI, 49 hex) will terminate the ransmission and refurn fo the terminal or front ponel
apeeraticn,

4n ESC [escape) character (ASCH 1B hex) wil alse terminate the ransmission and return b fran) Eanel
aparation,

It fhe underolow fovertlow atfibuts iz enaklad, the fuse map disploy moy contaln some U's
jundarslow] of By [overblow]. See the subsection on Select Aflioutes for the definifion of urederolow
and overblow.

The lost chamachar of the fuse patbam frarsmission |3 elther CONTROL C { ETX or ASCH 03 ) of o
COMTROL 7 (ASCH 44 hex). (3o the section on Salect Aftriutes.)
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Use the following procedura to dispiay the fuse patiern on the fermingl screen o front poned
miccie,

Front Panel
Pracedure Key Soquence Front Panel Display
1. Display the fuse patem, i |E| T | XNXXX e 4
MOTE

{7 s tha oction symbol XXEX s the fuse doto checksum,

Usa the following procadursg 1o display tha fusa patern on the farminal screen from the terminal.

Terminal
Procedure Key Sequence ~ Terminal Display
1. Dsploy the fuse pothern A Cornand © A - Disploy fuse patiern
ao 0
QDA KEHNH-—-XE -KE—-EX-XE
argn  AEXE——— -——IXXEXX
0040 === ¥ AEAEINAE-—
A0SH  Xries=a)if X=-—=XX00X
ADE0  ———————===  =====XOX

Q20 N
Q240 smmssa==T=Y  YIY--EXEYX
0260 smsmelil=e  ==XE0E-=YX
a0 N0 =X
0310 XCOOOCNEKY  NEXEXEEINE
Sunchesk 108D
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JEDEC Format Data Exchange

Treinsmit JEDEC Data

This commard transmifs the conlents of the fuse and wecior RaM lothe senal part In the JEDEC

format [zee Appendix C.

The following characteristics opply 1o JERET fransmission:

O The cutout moy be holbed by sending o CONTROL 5 [ DC1 ASCIL Y hex) and restarted by
sending o CONTROL @ [ DCS or AECI, 423 )

O An ESC character (AT, 18 Rex] will ghost the fransmissicn and retumn 1o 1he programmer front
parel eperction,

O A& COMTROL Y (ASCH, 49 nex) will lerminote the fransmission and refum o fhe terminal or
programmer frant panel opsration.

O The logic Fingerprint test fields (5. B, and T) are not sent if the nurnier of Secles is 0.

O The & fisld iz sant only if security fuse data s a i

1 The fuse checksum (G field] & the {&-0it sum of all fuse siotes (e, from fuse O to the fuse limil Tor
the dewice], See the following axampe

[ETE} aF 2 el 2000

AEPALILD ObROIdDE 1LirdPAd iLiLlliL] BIdIoRELE
CReiie

SET X0 SQaT

Tha F@+ clepared all bhe fuss BAM t= & The L flelo transnibted an
fuse stabes startairo at &

Fuge nunper QD Q] B2 B3 0% A5 BE @Y @8 @2 1@ Ll LE 13 14 15 16

State 21 @8 & § i L @ @ ®m @A h 1@ @ @& 1
mEk LER
TESAa X210
PRAR @illep@ @ T2
asEa aedl a0l id
ale - - - O I an
aibds b R R Y st ik T 1o | FF
apae @RI LB an
agag pERODRRBA o
anLE aBOABdO@ QDR an
HEHH PpoQO@dROA E1
P21A

Use fne following procedure to fransmit JEDEC data from front pansl mode,

Front Panel
Frocedure Key Sequence Frant Panel Display
| T f 5
{. Sslect the trarsmit data {smee| | 0 || & || o HXXX )
Select 7 freo] (e ][] [ ]
NOTE

[ is the oction symbod, XXX (s the fusa dota sumcheck.
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Use the tollowing procedura 1o hansmit JEDEC data from the termingl,

Terminal
Frocedure ) key Sequence Terminal Display
1, Selact the fransmin cata | @ | See e Tallowing disglay,

furichion,

Covrand 2 C = Transwmzt JECEC cata

AL LEHL FAL DESLEN LPCCIFICRTION
Hraae JAKE CHRGIKERR %-2L-H3
BALIC GRTER

DATA [Ag

II1LLEIBLITILIILLEILLILLIL

;\‘J;T-I-.L'.1II.JI'.III.!|II.III!I
LENIRLAILEANEAN LA TN AN
PRLRIDLE@LEILE0ILILEA0LE
PabriLLilrd@dgiadidaneg
Buonn oY Qe

tittiznraitandatditziae
Leiaibizaieanea@dantiite
EERRERR SRR SRR SRR ER YL P!
TLLI2IILIIL2ILaTLIILITLE
TILLEIILETIETILITLISLILL
WAEERL NN NN N EM N K H K
VRS XAENNENNEMEE NN AN LR
WARRT ARE AR ANENNENNEEL KENa
UPRR L ENXEEEENEEYHE N KEN
WARED IR IXRNXENNNTXEE_XEhs
VEPDE (LR AN e e I EE A=K
WREET INQQXEAXEMIEI TELAXEN
VIBRE AXBIXEXNENEEIKEHER BN
WBIET AKX EIXEMIKE KEHE N
WEELE AXLIXEXXEMERS XXHELIN
WRE1L AKX A XN EXPHARHNNE Kk
FAXEENEXPHALHENE KX AN
KEKETERHI@HEE TN e
B RXKENKEX | HAPHEXE ¥X YN
WS AENNNXEN ML L ENEE YR
WL BN EARENKNINE e TN NS
LT ERNND] NENNENE I N e
WORIE ENEKELPEAXMIXE T KN
VDT EEXXLINEXREANEL KRS ERE
VOPEE X XN QN LEL KK R A e
VERE] XEAXRIPLENKAKHLLKE LN
WOREEE XEXXKEXLOINEAAHEEE XM
WRPES KXAEXEN]LAMXEKLEKXX KNS
TiELe

DR R DR D PR
RARSTZRRES

CIEES"
BEAE
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Receive JEDEC Data

This commond prepanes the peegrommer fo recalve JEDEC formatied fuse and swechor data fiem a
periphanal device vio the serial port.

ROTE
The D fisid iz ignored by fhe fronsiotor. The comect fomily ond pincut coda must be enfensd tefore
racaiving JEDET dorg

Thrae twoes of errors may be coused by receiving Impreper data in the JEDEC formal [see the next
falole]

Transiator Input Error Codes

Error Descripfion Possible Fields

B2 SUMCHK ERR Tronsmission chacksum
Bd IMAALID DWATA EXTEL &Y

o |/ FORM ERR CELERTV

You may daterming fhea field 0 which he eror occurrad by examining dota #ak location 0408; the
ASCI velue (hexadecimal) of he fiekd s stored here (3ee the following ioble). More informoction Gl
the possible causs of the erer may be found in the lable on Tronslasen input Erer Codes

Field ASC Characher
ldentitier Hex Yalue

(EXT) 03
C 43
F A
= a7
L 4
P 50
wF P 5
R 52
5 B3
T 54
W (i

Use the following procadure o exarming the data RAM location DA0E from fronl panel moce.

Front Panel
. Procedurs Ha}r Sequence Frant Panel Display
1. Wiew Ihe RAM oddress | EDIT ADDR XXXX

1]
GG owsomnmx

METE
XXX {x the curent oddress XX 15 the feld idenfifiar in haxodecimal,
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