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This is the f i rst  issue of  a PET NEWSLETTER subscr iPt ion.
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F-L-E-A C-O-L-L-A-R C-R-I-M-E

A disturblng event,  lsas reported at a recent PET meeting. A progra.rn

bearing a copyri tht  was being copied and rsharedrt .  The funct ion of the club

ls to pool our knowledge and share our interest in coloPutlng; i t  is noE to

provide a base for v iolat ing copyrighe laws.

I t  ls di f f icul t  in an arnbience of sharing to keep in nind that some

prograros are not to be coPied. But '  as anyone who has wrl t ten a signi f icant

progran knows, $rr i t lng good soft . \Jare takes a lot  of  t ioe. I f  someone wancs

to receive f inancial  acknowledgeraenE, indeed earn a Livlng, f rom his programs

and places a copyrighC upon l t ,  that must be honored. As a club L'e have a

responslbi l i ty  to fosEer th is aEt i tude. Perhaps the under ly lng not ion of  value

ts unclear.  I t  ls easy to accept that something concrete and mater ial  l ike

bardware has value; i t  is nore di f f l -cul t  to accept that soft l rare has value too'

From bot,h a legal and ethical  point of  v iew the issue ls c lear --
of  v iew

imporcant
sof tware

copyr lghted'prograns are not to be copied. From a Pract lcal  point
4s wel l ,  t t  ls  ln our own sel f  incerest  to discourage abuse. I t  ls

J naintaln an atmosphere whlch w111 encourage novel and lmaginat ive
developnent.  Copyrlght procect lon Provldes that envlronnent.

@'



. P.E-T P-L-O-T-T-I.N-C

Leat year,  Coornodore produced r  demo progfan that graphed a alne-curve
uelng "guarter 8queres".  That neang for every standard character posl t loni
ne could plot  up to four po(nts,  t rJo vert lcal  and tno hortzoatal ,  lncreasLng
the r€sol .ut lon of  the PET ecreen to 50 vert ical  and 80 hor lzontal .  The
cructal  problen ts to avold destroylng lhe exlst lng points ln the character
posl t lon vhen addlng a neu polnt .  Thls l -s acconpl lshed by examlnlng the
pettern at  thc character posl i ton and cooput lng uhlch of  the 16 posstble
pdl terns uusr replace l ! .  Thc fol loslug subrout lne rJr l t len by Arthur Luehrmaao
te euch an algor l tho uslng the quarter square symbols found on thc ,  ;  < > ? I
and '  keya and thelr  v ldeo reverscs.  The actual  rour lne sLdrts at  l lne 1000
and usee var labte names sLert lngl  u l th let ler  t 'o ' r .  Therefore,  you ehould avold
ualng any var lables Etarclng rrLth "o".  The f t rst  t loe !hru,  the roul l .ne dlnea-
I toos and asclgns the OO array and 00-9999. Froo thea on, the rout ine r l l l l
ahip thta ln l t i r l , lzat lon (6lnce 0O now equals 9999) and Just cocpules the
quarter square polnta start ing at  l lne 2000. Al l  polnte 6re POKEd onto Bhe
acrecn by l tne 2100. Ltnea l0O to 160 are lncludcd la l  dcoo dr lver,  aoalgnlnS,
t  and Y before cal l lng the subrout lne st  l lne 140. Thc rou3lne erpectr  ro
toteger I  ranglng froo 0 to 79 and lnteger t  f rot  0 to 19, y l th Cho or lg lo
( l -0 rnd I .0)  at  the loser lef t  of  ths lcreeo.

PENTORM'ANEE OF OII-GOTO

bY ChucL Johnson, SPHII iX

ThePETOli-GOTostatementhasafew"oUtfeundoct l 'Teir tedtrat ls
that can possibly t 'e used to the programmer's aCvantage' .  Thc tc-

companying program and sarnple run tei t  oN-GoTo for a var let l  o:-

condi t ionE. (Note in the PRINT gtatement oi- i fnt  20 that ' t * - l '

denoteB a aingle "curror lef tn control . )

In th€ eample run, l l ' ,  12,  and 13 perform a6 ev'Pected.:

input- i " lutui , r l tu.s oi  t , '2,  and 3 for  I  and rhe oN-6oTo brancheB

accord ing ly .

ln ,4 and f5, 'however,  we inpuE Posi t ive integer6 uhich are

outsia;  the oN-Goio branch l is t  ( i .e ' .  '10,  50,  and 601'  r i rst '

note th6t  these out-ol-range values d9 l tgt  Cause !n error '  Insteed

1}," ;  ; ; ;1r- ihrougn" to rhe next execl iaebid sr-arenrent.  second. thr t
rnext executable Elatr,cnt" i5 0n the 93lg-I$s-nlt!gl ae tht orr-Gi6Q'

geparated by r  colon. This contrasts wi th tne more conrnonly u6eo

ir l - iHrH stal"ment.  t ' lhen IF-THEN "faI Is through" ( i 'e ' , - far Ia)  thc

next executabte statement mugt be on the next numb€red l lne'

Lcoking ! t  +5 shows that Tf  (shi f t  -  {  ,  JuB}--above Rl- 'TUru*)

tr  consrdered to be !  EFiboI,  iather than a nunrer j 'cal  value'  Fur ' -hcr '

16 and fz show that oN-tOTO autohat ical ly coiverts the argunent value

io integer and nal ieg i t t " -"on""t" ion by t iuncat ion (rathcr t 'han rouad-

lng-o I f )

In conclurion, oN-Gcfo vtlll accePt and adiuot lor any non- '

ncgativo vr:.uea, bilt I ncaative srgu$ent cauaog eD uDfccov-GruD'r'a

arror,  rs lhor.n tn f  8.
SRE{
rlB{

I, BEt IAI{RENCE BALL oT scIENcB
26 N,E}t UNIVERSITY OF CAI.IFORT{H

f90 PRINT "Ic lear lx
126 roR x-t ro t9
I  39 y-rNr( (sr$(r/5))  r2j)+Zt
146 G0SUB tg6,
t56 NExr r
l6t rND

1610 rs oo-9999 TBEtr 2000 rRDr
tdr6 Dt l t  009) sRrlr
lt2, FoR 0-6 ro 19
t93, READ o(o) rBE{
lt lp NErr o
t95t DAIA 96, l23r 1t8,98, 126,97, 121 1252
1066 DATA t21,255 1225.251.226,216.251
l91p DrrA 224, l r2, i l ,E
1566 00.9999 sRlN

2/t0 ot- I r ;T(x/2):ot-rNr( I /2)  s l l l t
26 tlt 03-x-2*o I : oa-I-2ro2 r o5-2to4+o3
2d26 06-0 ( l 6105) : o7-32 768+40. (24.02 )+Ol
2l t l0 o8-PEEK(ot)  '  rR[H
2q1g LF 08<-96 TIIEN 2106
2959 toR o-l To 16
7666 rF o8<>o(o) THEil 2t9t
2A76 06-06 oR orGoTo zltt tt[}t
2999 liErt 0
2ltt PoKE 07,0(06) sll l{
2IT' TETURN

Gooputc I glven I
Cell plot tubtoutloc

If flag ret, oo-9999r sklp co 2fr1/,
Dlnensloo

lral to

Set f ta8, 00-9999

Cooputc ch$6ctcr potl t loo

t,. aooth.t polot alrcadt t,bcrrf

Fouod polot. 'oB" lt rtth oev gotot

POIS lt co 3b. .ct.€o

LIST .
l0 N.0
20 N-li+l : PRIXT "1";N;"[+]: I"; r l]rptlT I
30 Oii I @m {0. 50, 60 : PRIIT "r,A!L TUROI]cgi ! @1O 20
l0 PRINT "€a0 l-1" : GoT0 20
50 PRI}IT "f50 l-2" ! CofO 20
60 PRIIIT "€60 I.3" r q)lO 20
REAn'.

RIN
f l :  I? I
{a0 I . t
12:  l? 2
Q50 1.2
l) t  I? l
060 t .3
l t , :  l? 0
FAI-L NIROUGH
a5 t? {
T^!L THROUC;II
,6 I?1r
?RED'( TOH STAXT
? l .  t4 t59
!60 I-3
,1 t? 2.71828
Q50 r .2
fg I ' l  - l  )
?lLr.Ec.{t Qr,ArTtn anPrR 11 30
ngADY.
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Apri l  14, 1978

PET Newsletter
Lawrcnce Hall of Science
Cornputer Project
Univcrsi ty of Cal i fornia
Berkely, 'CA 94720

0ear PET Users,

As you may al l  wel l  know, the current PET software is undergoing a revision.

Hopcfully. the najority of bugs will be corrected. This is also a pcrfect opportunity

to nnke known your wants and needs in the system softwarc. Some are already
planned f6r Incorporation such as the cursor fix and the RAM vector for l/0.

lf you have any ideas, write a lelter to ne at Cornmdon. Pleasg do not call,

as lam usually overloaded. Also, please excuse me if f can't givea personal rcply
to yarr letter. We wlll keep you gosted.

Yours truly,

bhr "%a4a"oJotrn Feagans '

JF:jh

coMNIOOORC rNlI  n6tAIIONAL LlMtr€O
9OI CALIFOATiIA AV€NU€
PALO AtTO. CALIFOR'{ IA 9 '3O'
TtL€Pl{ON€r l4 l5 l  3?6 a000 T€L(X: t r45.6 '6e
caSLE AOORTSS CO.$SUSMAC rtA n E-pe.ffi

CclruNFcf:Cl@S

€t*s the Twg-+ba ? use.4

Po# qt{rg.&vvut*s, The* d.re-

L+ cpnt.c* [/Al/ ann&tar=

lhz 7F. s?€c-{+€l ry G,mnr/..ore,

fwo pol*/an5 lns n.lrd"A, So ldv
6ff$.e 4m#\e-,-1e-{ets f* wrnrn3, W5r5&

Qnhe* t Chudt- Johnson a$/rrf*, 
v

l1to4 Vo 4lorn fta
Sqr-r Ln".rrto,q q4pq

Notgt f cqn qe+ wrrawrap ord,lor ?*n sse*ft.
connscJe"rs, I S *herl rs 

'rfu*sl,



RESEQUENCE--JOE TRIl ,r tsLE ,5 /9 /7I
**TYPE ,LOAD,,  THEN PRESS PLAY
BEFORE ,RETURN,. AFTER 'READY,
PRESS .HOME, AND 9 'RETURN'S.
**TYPE ,GOTO 63988" YOU }I IGHT
WANT TO DELETE 63988-63999 BE-
FORE SAVING TiiE RESULTING PRO-
GRAM WHICH rS SEQ',CED BY 10'S.

TAis. nroet'a*r *iil clo"Y aol
on/tt rth, *5, 8r,/ e// rclercaccL 4o /i,t
,lofr . C+ltJltoNz g/,a',aiE+ wtigd 4o

)n-l;Sil l,nt nti. C*.fq*- ,#ake

4it uy*6rt ,', sAorTet ?u ,

63988 DIML(999) zL=1025:DEFFNR(x)=pnrtr(X)+256*PEEK(X+l) :DEFFNII(X)=INT(10*X/256)
63989 N=FNR(L) sX=FNR(L+2) :  I f  X<63988 THEN A=A+l :L(A)=13 L=l{  :GOTO 63989
63990 L=1025:FOR B=l T0 A:N=FNR(L):pOKE(L+3),FNM(B):pOKE (L+2),  l0*B_256*FNM(B)
6399L F=0:FOR C=L*4TON-l :P=PEEK(C): IF P=1370R P=l4lOR P=I67THEN F=1:GOTO 63999
63992 iF r '=0 G0T0 63999
63993 IF P>47 AND P<59 THEN D=l0*D*P-48:G=G+l:GOTO 63999
63994 IF D=0 GOTO 63999
63995 FoR E=I To A:IF D=L(E)GOTO 63997
63996 NEXT E:D=0:G=0:GOTO 63999
63997 D=O:E$=STR$(E' t IO)+' I ' ' :H=LEN(E$)-4:C=C-G:IF H>G THEN C=C-I :G=H
63998 FOR I=1 TO G:POKE C,ASC(MID$(E$,I+1, 1)) :C=C*l :NEXT' I :G=0
63999 NEXI C:L=N:NEXT B:END

T-R-Y T-H-I-S

Turn on your PE?
Type L then shif t  O
Press the RETURN key

What does your PET do now?

Try L then shl- fr  r  and press RETURN. Try s rhen shifr  A and press
RETURN. At the Apri l  meering of sPHrNX, a young pET progremmer located
this shortcut.  You can save some t ine by typing only two characters for
a command. You wi l l  have to type three characters for RETURN and RESTORE.
Exampl-e: Inside a BASIC progran, typing R then E then shif t  S is the minirqum
number of characters necessary to dist lnguish RESTORE frorn RETURN and READ,
Wtrat happens i f  you type R rhen shlfr  E lnslde a program?

l.
2.
3.
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PANALLEL.TGSERIAL COM}IUNICATIOII LINK

FOR ll|E CO}.I}IODORE PET

P. f, .  Govlnd

lletlonal Center for Atnoapherlc Besearch
P.O. Bor 3000

8oulder, Colorado 8030t

Introductloo

Thle arttcle deccrlbes a el4le parallel-to-oerlal aod gertal-lo-

parallel laterface n'trtch a11or8 the Co@dore PET (through th€ 8-blt

ur€r port) to converae elth ertertrel devlces nhlch erploy an tS232C

aerlal loput/output.

A 
Psrau€l-tg.Serlal

\=, ftg. I la a frmctlonal blocL dlagrau of the serlrl comunlcallm

'llnk vhtch csn be trpl-.nented by cmflgurlng the 8-btt user port to

operate ln etther one of tro nodegl p.ral lel  ootput rde or paral lcl

lnput oode.

Paul,Lel 2utput Mode

A paral lel output procedure le ueed to eend data byt€8 froE tha

PEI to the lnput port of the UART (Unlvereal/Aeynchroooua Recelvet/

Transnltter) at TI 'L levels. Ttre data bytes ate then transdtted

eerlal ly to a leve! converter ln order to drlve devlceo that support

en RS232C lnterface (e.g., renote lnpu! porte of other coqrutera).

Ttre TRANSMITTER BUFFER EMPTY etgnal notlfiee the PET that parallel-to-

eerlal converelon requeeted by the DATA STRoBE Blgnll hse been

conpleted.

ParclleLlnput lbile

A parallel lngut procedut€ can bc used to allog the PET to

recel.rn data bytee f,rm a dcvlce thst Beodo oerlel data. fte N232C

eerLal loput level tr flrat converted to TTL lGvel. llrc lcrlal lnput

l lne of the UART sccepts tbe blt  strean and the recelver sectlon of the

UART converta that to paral lel data. t{ t th the data dlrect loo svltch in

the RCCEIVER BNADLE poaltlon, the RECEIVER DATA AVAILABLE algnal ia

u8ed to tel l  the PBT thar t t  haa val ld data aval lable on tta lnput

port .

Clrcult  Boar4s

The eerlsl comunlcatlon lnterfacc rras bullt uetng the follorlng

clrcult  boards aval lable frorn Electronlc Systeus (P.0. Eor 9641,

San Joee, CA 95157):

l .  UART and baud generator (Part l0lA: $35)

2. RS232/TTI lnterface (Part 232A: $?)

NOTE: The DC porer aupply cost l.s not lncluded. lptcal coate could

range froo 945 rq 975).

Thc UART and baud generator board has tr.o functlona: (f j  to

ccrvert  paral le l  data to a ser la l  b l t  streao rr l th start ,  par l ty,  -
and etop charactera; (2) to convert Berlal blt  strears to para' l lel

data. the baud generator al lor.rs the user to chooae the fol lovlng

data rates: l l0, 150, 300, 600 1200, or 2400 baud. A seveft-sectlon

DIP gtr l tch al lor is the user to select the polarl ty of the lnput and

output Berobe aeparately,  to aelecr 5 to.8 data blco,  I  or  2 etop bt ta,

and odd or even partty. Por.rer reqri ired ta +5V and -12V, l f  the

Genetal Inotru$€nt8 UART AY-s-lolt  ls ueeJ. l lotrever, there la no

need for the -12V l f  the AY-5-10I4 UART lg uged. Al t  connect lono go

to e 44-pin gold plated edge conrrector.

Thc RS232/1TL lnterface l tas tvo separate aectlonsi (1) the RS232

drlver secrton aupll f tes TTL levela to RS232C voltagc levele; (2) the

RS232 recelver acctlon converta RS232C level to TTL level. The drlver

sectlon le lnf ' lenented elth a gencral purpo8e operatlonal oplt f ter

ctrcutt (741). lhe recelvcr sectlon enploye a elngle translEtor

clrcult .  The lnterface board hae a lo-ptn edg6 connector.

the overal l  lntcrcabl lng dlagraa le ehcnm ln f fg. 2. S141e
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oodlf icat lonr nado to the UART and baud generator bosrd are ehom ln

F1g. 3.

' Sof ruare

Llat lng I conta{ne the progran erl t ten tn IASIC for the paral lel

output oode. Thla progran can be used to Senerate a hard copy l iot lng

of the !-oage dieplayed on the PET acreen ustng a l lne prlnter nlth 8n

RS232C lnterface. Although thle progran vorka at al l  sett lnga (110 -
'  2400 baud) the effect ive dsta transfer rate la about 6 charactere per

oecond.

. Llat lng 2 ta a elryle prograa r.hlch resda lnconlng aerlal date

thal hae been cqrvetred to a patal lel  format by the couauni.catlone

lnterface. Ttrle progran vorkg for dots tranefer at 110 b8ud. Ao lapuC

drlver urltten ln aeaeobly language chould enoblc dato troncfer et

ouch hlgher ratee.

. Ael<nEtle&tatfttnt: I wotrld ltto to thaok JacquGe Eruo for hlr

asslatatrco nr.th tbts proJect.

PET
USER PORT

UART/SAUO
GENERATOR

L--J
OATA

0rRECTlOtl
swrTcH

RS 232
0uT

v -rzv

NOT€8'
MTA OIRECTION SU'ITCH IS
SHOIYil FOR PARAI.LEL OUTPUT
FFOIT THE PET.

+5V {2V

Functlonal block dtograr of thc laElrl coouttcetloo
betneen erBernal dcvlcce end thq 8-blt urer port oo
Couodoro PET.

:.

t iqh' '
tho

OUTPUT
IIANOSHAKE

INPUT
HANDSHAK€,

OUI PUT
SERIAL

ouT
I
I

TRANSMITTER
TA STROBE

RANSMITTER

.CEIVER DATA

flg" !
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ls+lN o
CONNECTOR

PET
USER PORT

CAI.B

POWER SUPPLY

+I2V GND_I2V+5V GND
ro69ls7

IO PIN EDGE CONNTCIOR

NOTES :  I ,  CIRCUIT EOARDS MAY BE
o0lArNrD FOR $42 FRoM
It  I  CTRONIC SYSTEMS,
SAN JOSE, CALII . .

2.  D C POWE t i  SUPPLY COST
IS NOT INCI.UDTD.

parallcl./eerlal comunlcatlon 1lnk.

Jp

f--+-
UART/BAUD

GENERATOR

,r 4 
''ril 

f DGe co'ltt c roR

rL coNvtRtEn

o

o
5
o

XCLK r

IN
our
IN
OUT

GJ--++-g

PROTECTION
0toDEs

legNrlaBl

voo

NDE
RDB
RD7

R06
RD5
R04
RD3

RD2
RDI

UART
Gr AY-s-rOl3

GND-
Ut

GND A
PAO C
PAI D
PAz E
PA3 F
PA4 H
PAs J
PA6 K
PA7 L
CB2. M

REQ TO SEND
DATA TERM READY

GND
GND

RS-232 tN
RS.232 OUT

-t2v
+l2v

A
D
F
L

E
K

GNTJ
r l2V. t2v
GND
RS232 IN
RS232 oUT
T IL IN
T TL OUT

20
I
7
3
?
lo
9

25 PIN D
PLUC FROM
EXIERNAL

DEVICE

25PIN D
CONNTCTOR
MOUNTED ON
BOXIFEMALEI

Slmple rnodlf lcat lons to the electronlc
UART/baud generator bosrd.l1S. 2 Intercabltng dlagran for the

Flg.3
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REAIY.

1 REr! FII.ENAI'IE "PRINTSCREEN"
e Rii f i  T!{Is ls A GENERAL PROARAF1 FOR 4OO REfl PARALLEL INPLTT r.t0i}E
3 $i ;X FOR PARALLEL TIUTPUT FROM THE PET. 4O5 RET.!  READ A LINE OF A5CII
€ SEf' l  lT CAN 8E USE9 WITH A PRINTER 41O REti INCOI'I ING SERIAL C'-TIJvERTED TO
5 RE'.I  THA' HAS A TIIFTEC.I. PARALLEL 42O REH PARALLEL FURI.IAT BY THE
6 REtl  PORT SUPPBRTING STROBE/ACKNLO 43O REtl  SERIAL T0 PARALLEL INTERFAL:E.
7 R€I.I  OR WITH ON€ HAVING A 5TANNARO 44O REI.!
8 REi l  SERIAL INTERFACE CONNECTED TO Aso PoF:E 59459,o:REI, I  I I IRECTIoN IN
9 REII A PARALLEL,/SERIAL CONVERTER. 460 O-T)88K159457) ANct I27 :REI' I  GET TJATA
tO REI '  OUTPUT DATA TO EXTERNAL DEVICE 47O ACK=PEEK(59469) AND 2:REI-1 INT FLG
15 REi' l  HANDSHAKE l l lTl{ LINE PRI|{TER 4SO lF AL1K <> 2 THEN 47O
t6 FEH CE2 FOR DATA STROBE;TO DEVICE 49O pRINT CHR+(D);
la REil  cAl FoR ACKNOWLEDGEiFRON DEVTCE 5oo 60T0 460
19 R=H REABY-
20 POKE 59459,2553RET,I  DIRECTION OUT
?5 GOSUB TOO!RET.I HANDSHAKE NOT READY
34 FOR lr l  TO 25 : REft SCAN ROTJS
35 FOR J=l TO 40 t REl"l SCAN COLU|INS
36 V=PEEK(32767+J- l+4O*( I -1 )  )
37 lF V>64 THEN V=V+32 ! REt' l  LOWER CASE
3A IF V1O26 THEN V=V+54:REI.1 UPPER CASE
39 lF V-128 THEN V=V_96:REr.t SPACE
40 IF . , . I  THEN 18O :REI. I  PRINT SPACE
50 POKE 59437,V ANO 127!REI'1 SEND VALUE
5T GOSUB 15O:RET.I REANY TO OUTPUT
52 GOSUB IOOIREI.I NOT READY
56 ACK-PEEK(59469)AND2IREM INT FLB REG
58 IF ACK <> 2 THEN 56'REI.I ACKNOWLEI]CE
70 HEXT J
72 POKE 59457,13:REH CR
73 ooSU8 lsOIREI' I  READY
74 C€SU8 IOO'REFI NOT READY
76 POKE 59457,10:REr ' {  LF
78 @SUB IsOSREI'l REABY
80 NEXT I
82 GOSUB tOO
84 POKE 39437,128 IREI.I  STOP PRINT
A5 PRINTCHR3( 147) 

'REI.I  
CLEAR SCREEN

86 END
9A REiI SUBROUTINES
IOO RET,I SET CBz TO LOAIC I:NOT READY
tlO POKE(5946A) 'PEEK(59464, AR 224
12O RETURN
I5O REI.I SgT CB2 TO LOGIC O !RE'.I READV
160 Por(E (59468r,PEEK(59468)AND3IOR192

t7O RETURN
t8O V'32 AND 127 lREl'l SPACE
t82 GOSUB ISOIREH READY
I84 GOSUB IOO:RE},I NOT READY
t86 GOTO sO
2OO PRINT" UPF€F and Louen Casc "
24O PR I NT " ASCDEFGH I JKLilNOPARSTUVT.IXYZ'
25O PRINT"abcdef eh i  i  k  I  mnopqrstuvt lxvz '
3OO PRINT" Thege I  igt lnrr  r r ,et . ( r  nrd{a on
3lO PRINT" TI  I ' lodcl  8 lO pFint . r"

.READY.

Liatlng I Parallel outPut drlver ln BASIC

'@
2. Parallel l,nput drlver I'n BASIC.
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.' Tlrli dcscription coveis thc pln-out nnd sigrral dcslgrrations for the IEEE-4BE as

rplcmeuterl cn thc PET. /\ brlef dcscrilttlort of ttrc PET basic corunarrds for Urc IEEE-488

uss ls also Includcd.

, INTERCONNECTION

The PC card cdge onthe lcftircar of tlre PET labelcd Jl has tlre IEEE-488 slgrnls.
:or reasons of cccnomy, a standard IEEE-488 conncctcr ls not inclrrdcd.

A standard l2-position, 24-contact edge conncctor vrith .156" sJnclng ls

ttached to the PET PC card. Sonre typical connectors arrd part nun6cs nrc:

Tlre IEEE-4Bt|  ( t ' r  l iP-GBll t i l  corrnector is avai lahle frorru

@

ctNct l
ctNcl l
ANIP

AMP

sTti?. f soLDER pLUc
57zlz4f soLDER R EcEPTAcLE
\snfl-t tNsuLATr0ii DtsP PLUG
ssnfis4 tNsuLATt0N DtsP RECPi

Polarlzatl on

slots betvreen

2-3 arrd 9:t0

PART #

Thc pln dcslgnations arrd tttrnrbers are ldcrrtical for both corrrrectors. A slrort
caSle (1.0.1 l5 conductol  r ibborr,  etc.)  rrny be rrscd to joirr  thdconncctors.

PET PC-C0Nl'lECT.l0N

=gHHF.euEug
2
<n
V'

z d 'o
L- iZ,
k Ci<:@

ln a pinch, a larger edge connector (such as | 5 or 22 posltims) can be cut wlth n

iacksavl to provide a tcmponry substltute.

" EDGE CoNNECICR BR,Aryp
SYLV/tHlA

.  AMP

AhlP
AMP

CINCH

PART #

6AGdr-r2-lAl-ll
$f657-3
$665s-3
53i654-3
25t42-sf-t6{

TOP

PIN

PIN

B0TT0l'r B
5

123456789t0i l t2

ABCDEFHJI"LfuIN

l . - t

o
z.
(9

€t l -@a

I  I9=
ocro(,

z.
lrj
g

4

-dj. "E

0) Q)
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'  IEEE-488 CONNECTION

l3
t4

l5
t6

t7
IB
t9

20

2l
22
23

24

SCHEMATIC OF

r CONNECTOR POLARIZATTON .

I

t!!.ggg!I9-N! 
lVlren wiring thc edge-conncctor to ure IEEE conncctor, Inchrdc a t6

jRln din sockct to jumper thc control lincs. Tlris permits easy modification of the comcuorr
Ito lfEg-qg8 lntcrface. (These are dcscribcd later.)

II .  SOME PHYSICAL LIMTTATIONS:

l. llaxlnurm lcngth: Z0 nntcrs

l l .  S0ltE Pll ' iSlCAl- l- lL' l lTA't l0NS: (ccrrt 'r f)

2. lril.rxlnrum lrrtcr-dcvice spaclng: 5 nretcrs
3. Morirnum nulrrber of dcviccs: l5
4. Maximum dntc rate: 250 KltZ (l l,'lllZ vrith trlstato drivcrsl

II I .  GENERAL COI\ICEPTS

The IEEE-488 BUSS ls cunprlscd of thrcc furrqtiornl grorpi of lincs:

rEFE_qF.*s t_cNATtoN

Dt0t I
Dt02 2
Dio3 3
Dl04 4

. '  EOt 5
DAV 6
NRFD 7
NDA 8
IFL 9

SRQ IO
ATN I I
SHIELD lz

IEEE Dl:Slc l , lATtON

Dt05

Dt06
. 0107

DIOB

REN
GND6

GNO 7
GNDB

GND9

GNDIO
GNDII
LQGIC GND

PIN

Dt0l

Df 02
Dt03
Dt04

Dt05

Dl07

Dt08

ATN

SRQ

IFL

REN

E0l

NRFD 
I TRANSFER

lll J ouss

DATA

BUSS

I,/IANAGEIIENT

BUSS

Thc data brrss transfen data at a rato
controllcd by Ure slovqst device or lhe buss.

Tln fornr is byte-serial,/bit-furallel (i.e., a
bytc at a tlnre),

Also tnnslcned on the data busls are
periflrenl addrcsses or control Infonnation.

Tlris set of lines controls thc transfer

of data orr tlrc dala brrss. This buss ensurcs
ttrat datc ls vatid and that aii tnnsfers are

conrplatc bcforc nerr data is scnt.

Tha managenrerrt buss controls the

state of lftc buss, cqrmnnds for tho deviccs, etr

(4)

(3)



2, Lf STEI'lERS. As nnrry dcviccs as rcquircd may recclvc dah lrorn lhe lruss.
3. C0NTROLLERS. At any momcnl, only onc dcvlce nny controt thq busg.

co.trol can b0 ]ra.s3ed ro otlrer devlces capabto of controtlrng tlre buss. DAv

bUSS STGNALS
NDAC

A. rHE DATA BUSS

Llnes Dl0l - Dl08 arc the data buss. Tlrcso an actlvc-l or bldlructlonal ltnes.
tls means a llne ls norrnalty hlgh. Ant dcvicc can ground ilrc llm, naktng a slgruf prcsent.

. Data ls lransfaned f n bytes, ono blr por f lne , wlth lhc MS0 In Dl08, Tho'forms
data are: :

h [. Data fiom Instruments
: l l

'Y 2. Addrcss - prinnry or secondary
3. Gontrol words I

B, UtE TRANSFER FU_SS

Thc tnnsfor of data over Urc data buss ls controllcd $y tlrosa lhrco llrrcr. Tho
ndshake sequence ensurc! conrpleto tnnsnrlsslon and rcccptlotr by tho slorvest dcvlce on Ure
ls .

TRA NSFER BUSS (conl, 'd)

Uqfe$!y. FOjl DATA . \Mren tlris lirre ls lov, one or nrorc listctrers arc

not rcady for llrc next byte of Crta. li l lrcn all dcvices are tcady, NRF0 gms

high. This i rr fotnrs t l rc t l lkcr to prrt  t l re rrcxt byte orr thc dnta buss.

DATA VA!.lD-. l ' '/ irerr tlrls lirrc aocs lo,.v, tlre listencrs nny rcad tlre data

byte on the r lata buss. Thc Latkcrcarrrrot put DAV low i f  NRFD is lovr

0All l istencrs ruust be rcady first).

DATA T't0T ACCCPTED . Each llsterrcr holds tlrls line los unl,il lt has

linishcd readlrrS thc daLr byte. W'lrcn NDAC goc: trldr, llrc talkcr can nctnovc

tlre data buss and go t,o tlrc next bytc.

A rlmpllfied diagnm of thc handshakc sequcncc.looks like llrls:

:

Thc btrss can support tlrrdq classos of dcvlccs:

L TALKERS. At arry given linrc, orrly orre devicc nny lransrnil data to tftb
Dcviccs oplblc of tlrir arc tall:ors.

B. TTIE

hrss. tltlE
NNFD

D|TA
Olrs

DAV

(6)
(5)
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l .  l44rbrt  I IRFD goes higft ,  t l rc talkcr ls lnrrrr i t tet l to prrt  r lata on t l rc t lata buss.

2. Thc data is ptr t  or l  l l rc buss artd after a sctt l ing i t t tcrval

3. DAV is sct fo 'r  to i rrdic:r te t lata ls val id.  Tlrc dcvibcs acccpt data.
'  4.  Wlrcn al l  t lcviccs havc acccpted t l re r lata, NDAC gocs high, pornr i t t lng

5. The talker to movc DAV aird

6. Take the data off tire data buss.

7. Thc listcners note tlre removal of DAV and resets NDAC hr preparation lor llre

8. Next data tlnnsfcr cycle

. NOTE: lVhen FET is a l istcrnr,  l t  expccts DAV tvi thirr  64 ur l l t isecorrds
of NRFD 9oin9 lov (  l -3 within 60 nr i l l iscconds).
l,Vhen PET is a talkcr, it e4pects NDAC ryltlrin 64 nriltiseconds
of DAV 3-4.

, Foilurc to obscrvc tlrcse f hnitations nuy rcsult ln loss ol data.

earAilgrsgg!!
l .  Any scr ies of bi t  pattenrs is val id orr t l re buss.

2. ASCll  Data tnnsfer

a. Numcric data is transnrittable lrr citlrcr floatlrrg point or scicrrtific

forrnat, rvitlr most significant digit first. Valld nunrcric clraracters are:

0 -  9,  E,  er : ! ,  - ,  .

b. Strlngs are lermiiuted w:& rtturn or activatlon of tlrc EOl tine or bolh.

c. I!J!._14!4!!.rgllJ._Lrp:;L

Flvo signrl lirrcs corrirol thc activity of thc buss arrd defirra the rneanlrrg

of the dala biing transfcred (tfrtn, atldress or cottlrol).

ulg

ATN ATTENTlgl f  .  Tlrc corrtrol lcr  sets this l ine to l t t r  v l tcn i t  is asslgnlng

device.s as listencrs arrd talkcrs. Wren ATN is lov, only pcrlpheral addresses

and corrtrol nrcssages aro cn tha data buss. WlrenATN ls hlgh, only

asslgncd dcvices carr trancfer d.rta.

SRq SERVICE REQ0EST . Any devlce can sel SRQ low to aleil thc

corrtrollcr tlrat a dcvicc rcquirc,s scrvicc. \'Vhen lhe corrtrollcr scts !
SRq, it scts ATN lorz arul docs a "service poll" to find out rvlriclr dcvice

wants servicc. NOTE: This bi t  is acccssible in ihc PET. i lowever,  f3\
ttrc PET 488 softwarc rloes not Inclrrdc this funcl.iorr, arrd lt is up to thc "S/

user to do so.

IFC INTERFACE CLEAR. The cotrtrol lcr  scts this l ine to ini t ia l ize t l re buss.

NOTE: PET only Activatr:s this linc tzherr it is reset or po'.'cred u;r.

The signal is lwr for aboui 100 rni l l isecorrds. l f  the user nants t l r is

furrction, it ls suggastcd hc phcc a st';itch on this lirp.

REil [gMOTE EN|BLE. Sonte tlcviccs hatrg tlro optiorr of elthcr operating

from tlteir front plrrels or tlrc IEEE buss. Wrcn REN is lov, corrtrol

is vla tlrc buss. NOTE: Thc PET has tftis line set pannafrc,il ly foyf
(tho pin ls groundcd).

Put a srvltch in the linq of REf,f control is dcslrcd.

f0)(7)



EOI .ES.Q-a!LUENTIFY. Whcn a tall<cr is lirrir,lrcd ryilh data tr,rrrsfer, it scts
E0l low. (This ls ojrt iorral). Thc corrtrol lcr ah'r iuys scts EOl low whcrr

I
'  l t  ls l inlshcd. (E0l is set lor.r durirrg fast hyte trnrrsferrcd).

V. PET COI.4I\IANDS/RASIC.STATIfuIEI.ITS PERI'II , IENT TO IEEE-48{J DUSS

It is assumcd the uscr knovrs lrorv to rcad and writc data to tho tape casctte
filcs. See thc casetteiutorial bultctin for coverage of thls area.

The IEEE-4BB buss appcars as a f i le toBAS|C. Tlre fol lorvitrg BASIC itams
arc pcrtinent:

T|c Plryslgd_Djvice is r.lre Prinr.rry Dcvicc A<ltlrcss, antl tlre r.rrtgc ls 4-15,

1h: lggo',Ct$LiJilgi: is trli i iorutl. lI ornil 'tcci, ttottc is scttl ' The

nng.c ls 0-31'  Bl ts 6 and 7 are set vr l tcn scnt to t f te btrss'

l f  t l re at lc lrcss vras 2, 00000010

is scrt t  as 01100010

Tha Secorrdary Adrj icss is 'setr t  ort ly on exccrrt io l t  of  the OPEN and CLOSE

statcments.

A specific fornr of tlre Secorrdaly Address ls siirt if a Filerunre ls spccificd

tor oPEN arrd CLOSE. Bit  B is set i r r  both cases, ai ld} l t  5 sct on oPEN.

As bi t  5 ls used to specify a cotr trol  contmattd,

SA 0-l5 are. f  i les

' 16-31 att contnt3ttds

.gtr-o_!E This rvill send tlre Secondary Adrtress (if arry) to thc device speclfi6d by

tlre ope n contntand.

lBj l f f  Tlr ls vi l l  send ASCltctraracters to t lre IEEE-4BB buss. l f  i t  ls

deslred to sct the nrost sigtt i f icant bit,  t t tc variat ions of:

PRfNTl l2,  Cl lR$ 0()  rarrge: 0 '  '255

INPUT# Rccelvcs charactcrs accordittg to l lASlC lt lPUT rtr les.

GET# Gets a cltaracter or a digit.

OPEN

CLOSE

" PRINT#

INPUT$
. GET#

J 
On"VClose flles hssisn devlces)

Transfer data

CMD Direct PETts output elsewhcres

.l/0 status variablc

The follovlng descriptforrs arc orrly about thc as;rccts rvhiclr Jrcrlain to lhc busg.

(L.oglcal  Addrcss),  (Physlcal  Dcvicc),  (Sccondary Addressl ,
ItFllenamet'

Tlre Logical Addrbss ls l-255 arrd ls rcfcrcrrccd by thc CLOSE, PRINT #,
INPUT.+, AND GET f'r statcnrerrts.

ST

9PE!

(9) ( i0)

t{

_f
"d- . __



I {OTE: Pn lNT, lNPU f , .arrd CET al l  reler tc thc Lor; ical  Ar ldress

specifred in v\e 0PEN litaternerrt,

CMD t0GlCAl-. .^DIIU-S. Al l  l ]ASIC orrtptr t  is t ro[  sctt l  to t l rc r lcvlce

spccifictJ by a pri or 0P[ifrf statcrrtcttt or cottttttattd. Tltis lras tvlo

uscful  ln 'olErt ies:

t .  BASIC prol tants catr  bc l isted to a f i lc or devicc'

2.  Ct4D leaves t l rc IEEE blrss act ive, pcrnr i t i i r rg morc t l tat t  one

l istettcr orr  t l ra IEEE brrss.

NOTE: Eaclt tirrtc fl PRINT# statcmertt ls excctrtcd, Urc followlng

sequcnce haplrns:

" t .  Thc dcvice spcci f  ied in i l te corrcsporrdirrg OPEN

statement is deslgnated a listcner.

,  2.  The data ls sqrt .

.' 3. All dcviccs arc set to 'hot listen" status (UNL).

A sinrilar sequence is uscd for INPUT#, vril.h dcsignation of a talker, ald An

runtalk (UirlT ) cotnmancl.

lf a Cl.4D is executcd first, l lrc spccifiid dcvicc rvill also bc able to listen vdrcn

thf PRli{T;} is exocutcd. Note that CMD mrrst be exccutcd again lf nrore than

onc PP.INT* s(atetnctlt is userl for tntrltiple devices or PRIIJT #'s.

5T- SU\TUS \'/0llq. Ttrc followirtg bits li l Urc BASIC varlablc, ST, Frtaln

to t l rc IEEE-4BB btrss:

BIT AHD $NASK

0 | Tirne cut ott data transfcr

|  2 . . . .  rcad error

i ror

'6  64 Eol

BIT AND fi4ASK

7 t?B Dcvlce not prescnt '

Use t l rc fornr:  lF (Sl ' )  AND l /ASl( thcn ---  l l ,  Z,  64, or l2B)
to dctcct thcsc conditiorrs. Thc tcst sfrould be done Inrnndiatcly
after the l/0 oircretion of llrtcrcst.

Tl l /E Our. Blr  4 MASI(:  I  Thc IEEE device has not rcsponded
rvi thtrr  65 nr i l l isecorrds ( t i r rrc out i l r tqvai) ;

RELD ERR0R. Blr  I  l i lASt(:  2 Thc IEEE dcvice rras not providcd
DAV vr i thin the t inre out -  INPUT# or 'GET#.

E0L. This is set wlren an IEEE devlcd flnlshes transnrlsslon of data (see the manual
for tlte irtstrumcnt as setnc devlccs vrorrtt do thlsl. A convenience feature.

Dgvtce ruor pnrsErur. \Mreil l/0 is initiatad, the device rlid not respond
to its plryslcal address. Thls genentcs an eror nnssage and retunrs
you'to BASIC conrnrand level.

VI .  IEEE-4CB REGISTER ADD|TESSES

NAlvlE UEX ADDRESS,

tEEl.  $1820
tEE $E822

rEEls $Eszt
|EE0S $E823

P|AL $EBro
PtA $8840

DECI|VIAL ADDR BITS
59424
59426

59425

59427

59408

59456

0-7
0-7

3
3
4

6

0

I

2
6

7

(0u'rPuT)
ONIPUT)

*1h*

( INPUT)

(INPUT)

(OUTPUT'
(OUTPUT)
(INPUT}

(OUTPUi i

"@

IEEE LINES
Dto t-8 i lNPUTt
DIO I .B (OUTPUT)

TDne
trA\.
SRQ

toi-
N'OAE
TINFD

E'TF
IIitFD
-w

lf you are bold, ftcrc arc the IEEE-4BB hardrvareaddresscs lor tlre pET.

Attcmpting to control thc buss via rnek anrl poke urill probabfy fall as the tlnrcouts for
thc 488 dcvices may be,excecded.

0r) *rx cBI. inp,l oI VIA 652L ,\
(scc l4o.r, te?h 61zz sp,cs)
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