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MICRO PROCESSOR

e MIN] & LARGE COMPUTERS
D everoPmenT

. INTEGRATEDDE\'::LOPME.NT SYSTEMS S vstems

¢ IN-CIRCUIT EMULATORS USED MAINLY Pok
.MICRO-BAT}E;IELOPHENT SYSTEM S * SoFTwARE DEVECoPMENT
e PROTOTYPING KITS o DEBVGG /NG

e PROGRAMMER PANELS ® INTEGRATION

e PROM PRbGRAMHERs
s WP ANALYSERS

e LOGIC ANALYSERS
e OSCILLOSCOPES
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K0 SY (Resident Oferqff:}g SV ske ,,,) (CrinAnlx
?“r’?y/ Set ’Reduy{'er,; |

ASSEMBLER.
Disploy [k Memory BREAKLPOINT « $ET/CCEAR
fet | Remove Breakpointy CaoPY (8lck start) (Bt L) (70)
DATA=CoNLERT ( Vadlue)
Jur Trace Mode DECODE (From) (To)
: . £DITOR
S\?\th hatruction cr“P Go [ ADDRESS]
’
Start Boacuion of o progros HELF [sTarnG]
Load " MEMORY ~ ComPARE/Dumr/Fice [LIST /CoAD
oa pyeqre MoDIF Y/ VerFy/
Dummp ot MON~EXEL (Wamber)  Mondtrr Cadl
Prom Fro?fq;m £€Gf§T€ﬂ“ D/SPLA Y/ﬂ? UD/FY
RESTART

SEARCEH (From) (To)(Byte or Sthing )
SET~NVUMBER~BASE |
SLAVE [ Luw]

TMEDE (oI BREAKT Trampordl wede
TRACE [count]




SINGLE-BOARD SYSTEMS : 157 cass

(RECCMMENDATIOW oF THE CcERNV (P WG ()

o INCLUDE EVALUATION KITS
EDUCATICNAL BCARDS

MoONOBOARD MICROCOMPUTERS

o MOST COST/EFFECTIVE KR
INITIAL FAMILIARIZATION
TECHNICAL TRAINING
REALIZATION oF SMALL PROJECTS

/[ OW COST <SFo€g-—-6ékKk

o SUPPORT DEBUVGGER [MONITOR

PRom PROGRPMMER
RESIDENT EDIToR - ASSEMBLER
CROSS- ASSEMALER

DowN LeADIN G-

e PITFALL To AvolD + WORK STARTED oN SucH A
SYSTEM EXPANDS TO A
PROJECT WHICIH NEEDS MMORE

APFRO PRIATE SUPPEAT.
o RECOMMENDATIN : USE A MONORCARD AND A

MonNI TR COMPATIBLE To
THE QLMD cLASS

Sc'nale -Loar"af /.;C;

Ouer 70 maﬂufm.tuv'erg (E.D. Mg:"d. I‘ﬁl)
T-bk 2 (¢-bit 3

RAM 123 bytes - 64 kbytes

Rom 1ich-32 kb,t'e;

PMA capabi-ﬁt;

'Ba.”; : l;\;o\';f:izu‘sr Flenibuy
c'ge
kExorbug ;, berbun
S=1e0
STD

Pavallel Yo Line, : 7 -4

Jerial % Po'fl"r : 4 -8
Baud rate o baud — J00 kbn .o/

I-nfcrrn'-.l_' provisiong
Mutti-procesior copabitits
Counter- bimes : 1-16
Monﬁﬂ'lolebujaor wp t OS.

Assenddor  ap b HLLs (redider®
Intevfacn Jor: hudio-cmelte, Priate Bdr. et
Spetiald teakurey '




Harelware /. Sofbware
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FILE MANRGEMENT §YSTEM

en an mIos

» Aldowy creafion and delelion of f"(PJ'
+ 1ty acess b fier i read forite

o Performs automatic management of
Jecondlary memory Jpace. The worer
13 nol concerned xbouf tde whereabounlsr

o[ Ai) ff'(f {
o Allows reference 1o Fter ﬁ Symbolie
namer,
'S ?rvfec& f,‘(ej djaiu[f J)r.rfem 761'/"&’1'
o Abllowthe Ilarf'ag cZ' fr’(er Lefween

co-operating “usery buf protecly
fr‘{e f ayaiwf anauﬂ‘wjed users.
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Exuup!c ;

/4 mdes C(omMMANDS
DiIR W the f:& /c'fécfbry (nformafioy
P : Y H |
CoPY  Gpy /;/e 3;::32:5&:
| Devicg —» Viak
DEL Deletle f:‘(c f""“' Jf'rocfc‘vy and fn'f Y aalld
LIST 'Diffs’y a digk ﬁ(e
LOAD doad 09‘0:! oy ck /W! Inte memery

MERGE (Goncalerale frﬁ‘; 6 /om a rtw ﬁ‘fe
NAME (A’&naqc /f'/f name Md/or ﬁ?f aﬂ'rihk(

PATCH  Patck Object disk Jite
CHAIN Chain (onsole inpat To o disk Yide

| BLOKEDIT 6// sebocted ¢iney fnw fext fc’(q

% a néw /ré

BINEX  Convert Bnary Olject Jit To EXoRpr Object”
BACKOP (reate (opg of ditk ;Optionel fte mQMi{dh
DOSGEN (Create Dos todley 4 fites

DomP  Diplay dick sectors

EmcoPY (cpvert €E0or fo‘(e, Te Mmbos Wio
FORMAT Format 2nk

FREEL Digplay Free Spoce on orsk )
REPAIR éExariime aud alle répat fyf’?n{.{ft’é

RoLLouT WrHT2 mewmovy dlork 1t ik
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A Mpos IYSTEM cAces SCALLS

via SWI xx {'"Y-‘*M calls
user do/rned calt;

) P)nysu'co.l disk s i‘umh’o“j

2) Syitem console [printer !0 functions

3) (f’elhencry #unch'on;
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MULTI- BCARD JSYSTEM : 2%0 ¢rass
(RECCmmENDLTIOW o THE CERN P w(H) :
® A MULTI-BERARD MICRL CemPy TER
CF VARIRBLE CONFIGURATICN
FULL LOCAL oR HOST-BASED SOFTwARE
ENHANCED DEBUGGING FEATURES

AUToNvompp § Lo GIC S‘rﬂ're TIMING ANALYSER o
FLOPPY CR HARD DISK enwsaeeb PTICNVAL)

® BASED 6N A SELECTED RECOMMENDED BLS - STANDARD
o CARDS CommERCIALLY AVAILABLE (Alsc HomE MADE)
o MEDIUM CoST SF 10-50Kk

®» MoST CCST[EFFecTVE FoR
PROJECTS IN WHICH THE TARGET SYSTEM HAS
THE SAME PHYSICAL FORM RS THE DEVELOP-
MENT sysrem (fAME BoARDS AND BoS)
PROJECTS FOR WHICH THE ADDITIoNAL EXPEVCE
OF A REAL-TIME EMULATOR IS EITHER
NoT JUSTIFIED (FEW REAL TIMe CONSTAINTL) OR
NOT PoSSIBLE AN YWAY

¢ NEEDED SOFTWARE :

ENHANCED DEBUG MONTOR (Y MBOCIC DEBVEEING)
Good EDIToR (SCREEN EDITOR)
ASSEMBLER. - HLL CoMPILERS

OPERATIN SYSTEM WITH FRIENDLY USER.
INTERFACE AND MULTI-TRSKING KERAEL

WHICH TO BE USED IN TARGET SYI7TEM

ALSO WHEN NEE'Df‘D-
q

RECemMEADED DEBLG MAYTLR FEATURES

HELP FACILITY. COMMANDS ACCEPTED IN FULL OR

ABBREVIATED Fokm

TRANSPARENT MODE OF COMMUNICATION BETWEEN

USER TERMINAL AND HOST . SELECTHELE
EXIT CHARPTER

DOWALINE LOADING OF OBJECT CodE (WiTH orTionAL

ADDRESS OFFSET) FRoMm THE HOST X A
STANDARD FoRMAT. POSSIBLY UPUNE DUMANG

REGISTER DISPLAY (WiTH SELECTION oPTIN) & 810DIFY

STAcCk D/SPLRY

MEMORY DISPLRY & MODIEY .(OMMANDS To #I10DIFY,
FlLL oR DumpP BLOCKS OF MENRY AS WELLAS
INDIVIDUAL LOCATIONS .

RELOCATION CONSTANT DEFINITION

SYmBotLiC DEBUGGING, IMPLEMENTED EITHER IN
THE DEVELOPMENT SYSTEM OR VIA THE HOST

RW CONTROL . GO FRom A SPECIFIED ADPRESS, LABEL,
OR WNE NVMBER, GO FRM ... TILL.... CCATINVE

TRACIN G THROUGH JELECTED NUMBER OF INSTRUCTIONS o LIME!
BREAKRONT HANDUNG
ABORT FUNCTIoN BY TEAMINAL INTERRVAT

USER CALLABLE UTILITIES AND I/0 RewTiafs
PDISASSEMBLER .
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ADDITIoNAL cPTioNAL FERTURES Fer 2AD cysg SYSTEMS
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¢ SUBROUTINE CALLS FRom MONITOR
NUMBER CONMVERSIIONS

o LINE BY LINE ASSEMBLER

BlLock move FACIuTY

STRING AND PATTERN JEARCH FACIUTIES

TEST ROCTINES FoR memoRY AnD I/o
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REMARKS en UD SysteEms

UDS MANUFACTURERS HAVE A STROMG INTEREST
IN PRoVI DING SUPPORT WHERE PoSSIBLE

:ljowEumL

FUuLL EMULATION OF Some PRESENT MP$

INCORPORATING (NSTR - ING
IS A FORMIDABLE TASK
THE INTRODUCTIEN OF CACHE MEMORY il

. MAKE Fow EMUCATION IMPOSSIBLE - EXTRA _

STATUS L/NES ARE NEEDED
THE SPEED OF SoME hPs WiLe SooN EXCEED THE
PosSSIBILITIES oF THE EMUIATOR LoG/C

THERE 1S AN INEVITABLE TiImE (AG BETWEEN THE
INTRODUCTION OF A MEW [P AND THE
QVALLABICITY oF FulL SUPPORT oN 4

UDs

23

UNIVERSAL DEVELLPYENT SYSTEM =3)R° CLASS

(RESO MMEND Arrew o THE CERN fab WG4

e UNIVERSAL MDS  ADAPTED Te ARANGE CF [Fs

e INCLUDE Full FACILITIES FCR

SCFETWARE DEVELOPMENT

® INCLUDE HARDWARE)StETWARE INTEGRATION BY
IN-CIRCUIT EMULATION

o PRuM PROGRAMNMIN G-
o LOGIC STATE & TIMNG ANALYS)S OPTroVAL

o MoST CoST/EFFECTIVE FOR
PROJECTS IN WHICH THE TARGET SYSTEmM 1t MADE
FRom INDIVIDUAL LST CMpS AND 1T DoES AT
INCORPORATE DEBUG FACKUTIES AND ITIS NOT
CoMPATIQLE WITH THE JTANDARD BULS
PRIIECT S WHERE REAL-TIME EMUATION 1S
PARTICULAR VRLUABLE To DIAENOGE BUES

o HIGH COST SF 3€K -(oc k per ($ER STATICN

H

24

R

g



-1 -
MQ}t' Mz.o . “ Py b ‘_'>J_g .

Metoroda ;. EXORcijer (68av) EXMO.Rmcg.(Glm)‘

I“{'d : IV\TCQQ: mbpe¢ {fb'r)

¥ H/P : 6 4oo0 (6‘00,8080‘230,63000.,) 5\

x 1ektronix: %0024 (Toto, €to0 280, 9900) ’ 3
Texag : 9 ( %0 TMs-teee) o ‘;5\
'2.&3 =. PDS-2eoo fzso-z’uo) E :
Advanced é "

mivte- Couputesy - AmEYS 85 (29000, 9080 210) | = c
d
t GenPad/Fu{‘urf.da'&. : GR 23e0 3 gb
(30to,6%c0, 280, 670 2) T : ~
£5s
v -~
« Iptematiomal . mops <7“°”» fose, ) 0
.r .rv’ 2’0' 6‘990, ~
Dot J “ 6502 J o

HiGH SPEED
CIRCULAR
MEMORY

Rockweld . Systew €5 {¢5o2)

¥ P"i'&'Pg 9?20 (Gﬁooc,égo‘b 8¢ . )
* Tektrouix 560 (c8mo, 900,232

TRIGER
LOONG

ctOCh

SIGNAL
/ PRORES

25 200 Y wowa 26

ana.lyse/r

o!oilc.



| AP WITEIRE (€ L7+ ONAIVIERS
LOGIC AMALY SERS ~MDEL «~ ¢ ERATIN . -

PATTERN

CENERATA INSTRUMENT I

CONTROL |

SYNCHRONOUS MoODE

o PERFORMS L0GIC STATE [SOFTWARE)ANALYSIS
USES THE Clock oFf THE KP  UNDER ExammmTion
SAMPLES THE (P buses AT THE €DGE oF THE ook L'.>I INPUT
OUTPUT W BINARY, HEX OR DISSASSEMBLY ’

PERSONALITY MODULES FoR VARIOUS fP%

ASYNCHRONOUS MODE

cLo ‘ckuws-
TRIGGERING

o PERFORMS (LGIC TIMING (HARDWARE)ANACYSIS ® INPOT 8 1o 3100 NPUT LINES
YOU CAN OBSERVE TIMING RELATION SHIPS o REA-TIME . ¢ cLock QUALIFICATION: ScRTNG THE
BETWEEN (c6lC LEVEL TRANSITIONS o PREPROCESS DATA ACCCRDING TC TIME
SELECTED P LIVES RELATIENSHIPS To cTHER BuS SI6nA]
DATA GUALIFICATION : SCRTIN G THE
. USES ITS owwV Clotk DATA BASED cA' THEIR CCATENT
o SAMPLES MLUVES AT MUCH HIGHER RATE INCREASES THE EFFECTIVE SY2E OF MEMORY
THAMN THE pP’s cLock o MEMORY  : ACquiSITION MEMORY DATA IS STERED
o HENCE MORE EXPENSIVE ‘ INTC THIS MEMERY CCATINCEUSLY,
OVERWRITING PREVIOUS DATA UNTIL
s OUTPUT IN WAVEFORM TIME DIAGRAMS A TRIGGER EVENT ENDS ACQUISITION

PATTERN FER CeCAPRRISCN anTH
CONTENT oF AQRLISITIEN MERICRY.
DIFFERENCES ARE HIGHUICNTED

23 29
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® CLECKING @ 0 CLeCRIVG @ SYACHRCACL S INSTRCAILENT
2 ASYA CHRE AL CeN TRe L

TRIGG ERING c PRIV EN
MeEny Y
8 TRIGG ERING : BASED en

CCNMVENTICNAL KNORS

@) WeRD RECCGAIZERS SoFT Kevs
SIMPLE (A, B PRGCRAMM N -
SEGUENTIAL (A—~Bac) USER DECNED MAEMOMCp

NESTED (Mowree cond. BRAN SYMBOLIC SIGNAL IDENDAA TN

NON-SESUENTIAL [ 32T cirn i  PATTERN
(Ricrem GENERATION & STIMULATES THE

4) EVENT CCLATERS SYSTEM ¢A'DER TEST

c-.) DECLAY TIMERS AtSe PReE RAMMED

® TRIGGER ARMING Altew)y
THE ANAY2ER To ACGuiRE
NDATA BASED eA) Two DIFFCRENT

cecks (Stow ~ PAST) { STAND -AlonNE

LOGIC ANALYZERS COME AS :

¢ GLITCH TRIGGCERING-
MDS  AoD-oN

ALY SYNVCHRonoUS ~ STATE BARCYS(

DisPLAY : TIMING DIBGRAM | .
JTATE THELE ONCY ASYnNC#RoVOD ~ TIMIN G ANALYSH
MNEMans ¢ DISSASSEMELY 80TH STATE R TImMN G ANALYSIS

MANVUFACTURERS : DeLLH, KA TRIN

29 COULD-BlemATICA! B P NICOLET PAXATA MICS,
| \ PHILPS, TEKTEAAIX 30



DESIRARLE FEATORES FOR LOGIC ANALYSERS

oL Tu) N, 3/

Lo &lc STATE

o To OPERATE SYNCHRoNOUILY AT THE maXx 4P
Cock FREQuENCY (25 MKz for Je-bil pF5)
o To HAVE ADEQUATE Clotk QUALIFICATION LOGIC

» CHANNEL WIDTH AT LEAST €QuAL To THE hP
Bus wnES PLUS SemE AIDITIowAL STATUS UNES

( 48 channels for 16~k LP5)

. AbEQuATE memory DePTH (256  JrATES)

. ADEGUATE TRIGEER SeGuence DePTH ($-16)

> USER-DEFINVED MmN EMoNICPy AND (HBELS

o NoN-Ve LiTeee RAA) FoR. SETTING UL PARAMETERS

e PORTIABILITY

LoGIC TimiNG (HARDWARE) ANALYS/S

» Hi6H FREQUENCY oF ASYNUiRonoY) Clock
(00 Mtz AdEQUATE PR 2 MHz }«f’f)

v SUFFICIENT NUMBER CF CHANNELS (113 ‘/‘9)

TRIGCGERED BY STATE ANALYS/IS FUMTron
Peus ADDITIONAL GUALIFI CATION

3!

Exsruce: RAM TEST usinG 7bo2 of
Tektonix

LooP whilE £
Ho RAM reéad

11F

NOT
WOoR)D RE€cosNizeE #1

DATA = XXx

ADDRESS = Txxx

Io/M X INRQ3X FETCH«X R/w=1
INACKk EX HoLD =X EXT TRIG IN = X
TIMING WR =X

oR
wORD RELOCNIZER # i
DATA =S5
ADIRESS = XX XX
Io/m =X INRQeX FETIN X R/w=X
élnkb RECOSHIZER W 3 oRr

¢ oS!
DATH AR READ AA >
ADDRESS ® XAXX
{o/ﬂl: X INAQ e X FE€TCH =X R/wW = X

THEN DO
Go 1o 1

ELSE PO -

TRICGER # ~-mpaV
2_AFTER DATA
£2 e het ey o
TRIGGER Tt - TIMING
~CENTERED
THRESHOLD V= d ~PLur 1. 4
SAMPLE PERioD [ #  ~100HS
WORD RECOGANITER = XAAX XXXX

END TE3T 1

QUALLLY

SToRE oON

2 -
g;%btﬁf;o&m €L % fcoa SFFR

ADIRESS = § XXX i
“ENd QUALIFY Yw=x ;"f,;g #es

£ wRITE #AA
eNIY DATA READS ARE READ
STeRED & DISPLAYED

ol
R€EAD 55

LoOP-ENnD

TRUGGER

Y T

3
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QUTPUT 0F <TE£8T

L6C ADDR  QPERATICN DEBUGLGING AIDS o AN MDS
231 SO0F9 55 READ W MIXTORE oF HARWARE £ SSPTWARE

232 $0F9 AA READ |

233 §6FA S READ Locrc o« SINGLE INSTROCTIN STEPPING
ot ety e - PRoSRAM TRAU/NG

236 9cr8 A Reap PN - BREAKPOINTS _['””"’“’”‘5'

237  FoFC 5§ READ cetper SoFTWARE (Swr)

239 $80Fc AR REMD
239 PoFp JJI REAHD
Q%0 §oFD AR READ
« SYMBotL/Cc DEBVG G /NG

TIMING ANVALYSIS CUTPUT

¢1 1T - J' | i ce ® MUCTJPLE BRsﬁk PO/NT:
y L g "-"ﬁei

} Address Lafck & AND) OR
P N n___nn. iLn___n._n_ALE OF BREAKFOINT COND) TIONS
3 _I LU sT 0 U D

{
4 U L '; n Do o IN-CIRCLIT EMULHTORS

D

§ —m_n_ mn G L ¥ ! TLej exfened e dedaqu'y/aa'é'ﬁ‘e
€ I L :l-: 1 P | gmmw@_% ww‘.’:
F M. 1 .

| e 1 m fm,ta'gf;e, y:tem-’
3

léc a;ec/.rauyg ?'3



ASSEMBLY
JoURCE

PASCAL
JouvRcE

Y

ASSEMBUER

v

CoMPILER

It i

T &

-

LINKER J

U

OBJECT

CobE

JymBo(
TABLE

T
SYmieul ¢

PDEBVCGGER

35

1S PROVIDED wiTH THE
SYMBoL TAME ofF THE
SovRCE CoDE

TN-CIRCUIT EMULATOR

DEBOGGER + LOGIC ANALYSER,

e CPU LMULATOR (chu”_t'n?.)
o (OGIc ANALYSER

e Rom/RAM SImveATOR
e I/O SIMULATOR

IT HECLPS THE DESIGNER To
MONITOR , CONTROL ,AND MODIFY
IN AN INTERASTIVE JDYNAMIC WAY

THE /N'ra'ﬂPaﬂY'BerweeM
THE HARDWARE - SOFTWARE

oF THE PROTOTYPE SYSTEM
34



IN°CIRCUIT EMULATOR AFTHITECTURES

ROST ke ] P
osT 1o BUFFeLs. Pop t;u:u

-
Ay
ﬁ HAPPwOLS
IN-CLREVIT LNULATOR

INTERFPACE

10 pEMeNERY
PROVAYSE

cCLOCK MWITEM

. MEAMORY MAP
PEMULATOR MOOF
COMOL suprERS

R j ConTROL

|_d
SINGLE PRECESTLR HOST/EMULATOR gg
13
2
i 37 :
Al P 1
-+ - 2
T M e § % 2
Py _f= == - %
Ce MMEA MEMERY HEST[Emu LATOR £ - 9
2 ¢ 3
3 n e
'3 ‘ wj <
MEMORY A o1 ol
Svt! 3 JeontreL je=d €MUL. L _Fgoer a1 «
uared } T 6 — <|°
memory | L | “ .
MEM ok : ?_’, é.i.
D CopTROL 3 .
Ak & 3 y
j co s SHARED MErcRY HCS‘T/GMG(,)TCQ Q‘, 2
13
Wn "
, v
P EMuC
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