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COMMODORE C128 AND C64 IEEE 488 INTERFACE VERSION 3.0 UPDATE 

CBM 1L8/64 IEEE~4B8 INTERFACE UPD~TE 

VERSION 3.0 SUMMAR¥ 

version 3.0 includes the fcllowing upeates:-

ll Fix to allow VIZA · CLASSIC and other VIZA programs to 
work in Cl28 mode: 

2) Fix to s:nall IEEE handshake bug, in listener to talker 
change over. 

3l Change in initialisation reutine to make the SRQ line 
default to an input on power up. 

4) IEEE only i/o allcwing IEEE only us-ers to get a faster 
respense en their devices, particularly disk drives. 
This is under user and program control. 

5) Full set of IEEE Instrument control commands. 
These commands include the IEEE standard commands like 
G'f'L, DCL etc 
A full SERI~L POLL implemented. 
A full PARALLEL POLL implemented. 

These new commands rr.ake the Cl28 'ld th BRAIN BOXES IEEE 
interface the ideal low cost laboratory instrument 
contro1ler, so opening up a whole new field for sales. 

A new editicn cf the IEEE manual will be available shortly 
incorporating the additional material in this bock. 
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CBM 128/64 IEEE-488 INTERFACE UPDATE 

ll VIZA CLASSIC FIX. 

Fix . to allow VIZ.A. CLASSIC and other VIZ.A. programs to 
work in Cl28 mode. A bug- that prevented these programs 
worKtng was introduced accidenta lly in version 2 .1. It 
has been detected and remo ved. 

Fix to IEEE handshake to assert ATN true (low) before 
retu::ning 1\"RFD and 1:-iiJ.A.C l ines to a false (high) state 
"''hen changing over from a listener to a talker. The 
IEEE-438 handshake is now perfectly correct! This bug 
did NOT effect Commodore peripheral equipment but only 
some laboratory I~EE instruments. 

3) SRQ LINE ALWAYS INPUT CHANGE. 

Slight change to initialisation routine 
line default to an input on power up. 

to IT13.ke the S?.Q 
This allows an 

easier SRQ test. 
To test for an instrument asserting SRQ use the 
following BASIC program. 

1 .REM" SRQ PROGRA.'I 
2 REM" IF A = 64 THEN SRQ H.O.S BEEN RO:;JUESTED 
3 RE~1 
10 Efi.N K( 13) :REM " Cl28 O~LY!!!! 
20 A=?EEK(5709ll AND 64 :REM " PUT SRQ INTO A 
30 B=PEEK(57090) :REM" RESET CB2 FOR NEXT SRQ 
40 PRI NT A 

You can then go and do a full serial poll if you want 
using the following new routines. 

4) FAST IEEE ENHANC&YENTS. 

To allow IEEE users to get a faster response on their 
devices, particularly dis k drives, it is now possible to 
prevent the slower serial bus routines from ever being 
called. The serial bus routines take much longer than 
the corresponding IEEE ones, the normal i/o has been 
done on a dual bus, handshaking both IEEE and serial bus 
together, for IEEE only users the serial bus timeout 
overhead can prove boring! So an IEEE only jump table 
has been added this allows you to send data to the IEEE 
488 bus only. 

You can make the Cl28 use these IEEE only calls and so 
perform IEEE only output in either of two ways. 
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a J FROH POWER UP 
At power up time hold dc~o.·n the SHIFT key for Cl28 
mode, hold down the SHIFT and CTRL keys for CP/M 
compatible mode. 

b J UNDER PROGRAM CONTROL 
Under program O!" user control by set calling the 
IEOKLY routine. 

POKE 5,0: BANK(l3) : REH" SET UP THINGS 
SYS 32897 :REM" SET IEEE ONLY 

To resort to dual bus handshaking, which is the 
default met!lod , allo;.;ing any mix of 1541, 1571 and 
IEEE devices, call DUAL. 

POY.E 5,0: BA~~(l3) :REM" SET UP THINGS 
SYS 32900 :REH" SET IEEE ONLY 

JUMP TABLE ENTRIES 
3289 7 $8081 IEONLY 
32900 $8083 DUAL 

IEEE ONLY JUMP TABLE 

Set IEEE cnly i/o6 
Set DUAL serial/IEEE i/o. 

The existing Jump Table from $8000 to $807E, see manual 
page 17, has been extended to include the new IEEE · only 
functions. The additions now include the normal i/o 
primitives (KSECND to NTKATN J, indirect page three 
vector entry points and the full set of IEEE instrument 
control corr~ands. Entry requirements and returns are as 
described in the Commodore Kernal specification, see C64 
Programmers Reference Guide or Cl28 Programmers 
Reference Guide. 

NEW JUMP TABLE ENTRIES 
33066 $812A NSECND Send secondary addr to listener . 
33069 $812D NTKSA Send secondary addr to talker. 
33072 $8130 NSETMO Set timeout byte. 
33075 $8133 k~CPTR Receive a byte from the bus. 
33078 $8136 NCIOUT Send a byte to the bus. 
33081 $8139 NUNTLK Untalk IEEE devices. 
3308~ $813C NUNLSN Unlisten IEEE devices. 
33087 $813F NLISN Command I EEE device to listen. 
33090 $8H2 NTALK Comrr.and IEEE device to talk. 
33093 $8145 NSCATN No sec. address to listener. 
33096 $8148 NTKATN No sec. address to talker. 
33099 $814B GRABIT MULTI USER ONLY!!! 
33102 $814E DROPIT MULTI USER ONLY!!! 
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IEEE ONLY INDIRECT VECTORS FOR PAGE 3. 
33105 $8151 KEY IRQ vector. 
33108 $815 4 t\TI~i3 BRE.A.K vector. 
3 3111 $815 7 XI\MI NMI vector. 
3 3114 $815A !\OPE!'< OPEN vector. 
3 31 17 $815D NCLO~E CLOSE vector. 
33 ! 20 $8160 NCEKIN CHECK IN vector. 
33123 $8163 NCKOUT CHECK OUT vector. 
3 312 6 $8166 NCLRCH CLEAR CH!<.NI\EL vector. 
33129 $816 9 ~'<"BASIN INPUT vector. 
3313 2 $816C NBS OUT OUTPU'l' vector . 
33135 $816F INSTOP STOP KEY vector. 
33138 $8172 NGETIN GET vector. 
33141 $8175 NCLALL CLOSE ALL vector. 
33lH $8178 EXMON USER CMD vector. 
33147 $817B !\LO.;o LOAD vector. 
33150 $817E NSAVE Sl<.VE vector . 

To send ·one of these commands, UNLISTEN, from Cl28 BASIC 
7 use the following code: -

5 POKE 5,0 :BA~~(l3l 
20 SYS 33084 :REM" TELL IEEE BOS NOT TO LISTEN 

5) IEEE INSTRLo/~NT CONTROLS. 

PAGE 5 

INTRODUCTION 
An IEEE Instrument control jwnp table has been added. 
This allows you to send addressed and universal commands 
to the IEEE 488 bus ·. 
These commands include tbe IEEE standard commands like 
GTL, DCL etc 
A full serial poll has been included as well as the 
stand alone calls SPE and SPD. 
The PPC , PPD and the Parallel Poll routine are also 
implemented. 

COMMAND JUI-'..P TABLE 
Addressed Commands 
33153 $8181 Go To Local 
33156 $8184 Selective Device Clear 
33159 $8187 Paralle l Poll Configure 
33162 $818A Group Executive Trigger 
33165 $818D Take Control 

Universal Commands 
33168 $8190 Local Lockout 
33171 $8193 pevice Clear 
33174 $8196 Par llel Poll Unconfigure 
33177 $8199 Ser al Poll Enable 
33180 $819C Ser al Poll Disable 
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Poll Functions . 
33183 $819F SERIAL POLL A COQplete serial po ll. 
33186 $8lA2 PARALLEL POLL A complete parallel poll. 
33 1 89 $8 1 A5 Paralle l Poll Enable. 
33192 $81A8 Parallel ?all Disable. 

User command. 
33155 SSl.l\B Sends the byte in .A 'n'ith /'.TN true . 

PASSING PARAMETERS 

Many instrument commands r.eed parameters passing to them 
and several return data back to the user. 
The format for passing data is:-

ON ENTRY 
. X register holds the device address 
.A register holds other information 
.Y register contents are discarded . 
The BASIC status byte ST is automatical l y zeroed on 
entry. 

ON EXIT 
.X register , unchanged, holds the device address 
.A register , changed , ho ld s any returned value 
.Y register contents are indeterminate. 
ST the BASIC status byte , holds information on the 
success of the current action. The meaning of these 
bits is as usual. 
bit7 set IEEE devices not present. 
bit6 set EOI on input. Last byte of data received. 
bitl set Timeout on input. Device did not r espond. 
bitO set Timeout on output. Device did not respond. 

From Cl28 BASIC 7 the va l ues for the . A, .X and . Y 
registers can be passed with the SYS command. 

or they can be POKE' d into reserved page zero me<nory 
locations. 

The 
from 

eg POKE 6,DATA sets the . A register 
eg POKE ?, DATA sets the .X register 
eg POKE 8 ,DATA sets the .Y register 

data that the IEEE routines return 
these same locations. 

eg PEEK (6) gives the .A register 
eg PEEK (7) gi ves the .X regi ster 
eg PEEK ( 8) gives the .Y register 

ca n be PEEKed 

L--------------------------------------------~ 
The status can be read by the BASIC command:- PRINT ST 
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Fr:o;r, assem::,ly language the ST byte is contained in the 
page zero memory location $90. 

The BAt-iK cocrJnand is used in the Cl28 to se l ect which 
b3.nk of rr.emory we want all PEEK, POKE and SYS to access . 
The IEEE rom is in the external cart r id9e l ow area, 
$8000- $C000. Since the I EEE rom uses the Kernal rem and 
pa9e zer:o w·e neec access to these memory locations too. 
This requires a value in the MMU register of $0!'., a 
memory configuration equivalent to BANK(l3) . 
In fact, •-:e only need the BANK( 1 3) statement ONCE ever 
in our program provided we do not issue any other BANK 
st3.tements. i.e. If the first line of your program is 
BA~K(l3l you do not need to include any more BANK 
statements in your program. 
In the fo llowing example BASIC 7 progra ms the bank 
routine i s given each time for completeness only. 

I EEE INSTRUMENT CO~~NDS. 

ADDRESSED CO~~ANDS. 

Name Bvte 
GTL ~ Go To Local 

Hex Decimal Address. 
8181 33153 

PURPOSE. Returns responding devices to local control . 
The GTL co~~and is used to crake a device respond to its 

own front panel controls . It is sometimes necessary for an 
ooerator to · wori< from the front pane l switches of the IEEC: 
device for testing or trouble shooting purposes. 

The device will return to remote (IEE E) control when it 
is addressed to listen again. 

ENTRY REQUIREMENTS: 
.X contains the device number. 

EXIT RC:TURNS: 
None. 

Cl28 BASIC 7 EX&~PLE . 

10 BANK(l3) 
20 X=6 : REM" TELL DEVICE 6 TO GO TO LOCAL 
30 SYS 33153,0,X : REW' DUMMY PARAMETER IN THE .A REG 

IEEE BUS ACTIVITY. 

PAGE 7 

UNT 
·uNL 
LAG 
GTL 
UNL (drop ATN) 
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Kame Bvte 
SDC ~ Selective Device Clear 

Hax Decimal Address. 
8184 33156 

PURPOSE . Returns responding davice to a pre-determined 
sta::e . 

The SDC corr.mand is used to make the oarticular aodressed 
oevice reset itself. This allov.·s you to. put the particular 
oevice back to its initial power on state. Check your IEEE 
oevices manual for the actual devica dependent state. 

All devices can be reset to their initialised state with 
the universal DCL command. 

ENTRY REQUIREMENTS : 
.X contains the device number. 

EXIT RE'I·URNS : 
None. 

Cl28 BASIC 7 EX~~PLE. 

10 BANK ( l3) 
20 X=6 : RE~l" TELL DEVICE 6 TO CLE~R. 

30 SYS 33l56 ,0, X : REI'," DUI-t~Y PAR.Al'.ETER IN TEE .A REG 

IEEE BUS ACTIVITY. 

UNT 
UNL 
L.l\G 
SDC 
UNL (drop ATN) 
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~ar..e 

GET 
Evte 
$08 Grot:p Executive Trigger 

n~X Cecimal Adcre~s. 
8TSA 33162 

?U~?OSE . Initiates a p:-e-?:ogr.a:r:."r.ed action in th~ resp:>nCing 
d·::viccs . 

The GTL co;r,;r.c.~d i;; t:52d to rr-=.;;e the resp-:>ndin9 cie·;ice:s 
st~rt dcing a ;:>re-f'r:>;:-..=.:r .. i:~d jotl. Tf:is rr2.y be o~tplJtir~g a 
voltag~ , taking a :--::3c1ng, s~arting an o.scillosco?e SY-'ee;> 
e~c . The actu.=.: j:):, p~r:c:-rr.ed de~enCs =r:tirely on •,.:f.at yo r 
IEEE dE-vice is capable of a:-.d ho•.., you h.::vc pre-?:-osrarr ... '7ted i 

I: >:, the ce\'ice acc:ess is greater tha;J 30 (i e in\'al j 

IEEE ad~ress) th~n the G~T stat~ment is se~~ to all current y 
li£:e~ing d~,·ices. So cacsi~g several d~\·ices to sLart ~ h2 r 
ac~ion ~oget..!lcr. 

EKT~Y REQUIRE~ESTS : 

. X contair~s ~he C'e · ... ·ic~ num~r or 31 
"'XIT R:::TU?.SS: 

No!"le . 

10 BAKK ( 13) 
:1:0 >:=6 : ?.E>~" 'TE;I.L D:::VICE 5 T'.) TRIGG:::~ 

30 SYS 33l62,0 , X :~:0:"1" DvK'~ Y PAR.Z.X::TE;l. IS TEE .A :KEG 

IEEE 3GS ACTIVITY. OKE DEVICE · o~LY 

UKT 
U!\L 
1.'\G 
G:S'r ( dro? ATN) 

C128 B.l\SIC 7 EX!-_1.\?LE. SEVE;<.<.L DEVIC:::S 

10 BAN!<(l3) 
ll POKE 186 , 4 SYS 33087 : TEI.L DEV:CS 4 'ID LISTEN 
12 POKE 186 , 5 SYS 3308 7 : TELL DEVICE 5 'ID LISTEN 
13 POKE 1 86 , 6 SYS 33087 :TELL DEVICE 6 T'.) LISTEN 
. .. .. • . . LISTEN hS J-'_2\KY GE'v'ICES J..S N'2CESS.t5:Y 
19 POKE 186,7 : SYS 33087 :TELL DEVICE 7 T.) LISTEN 
20 REM 
30 X=31 :?.:.:!-~" !NV.>,LID DEVICE Hl':ANS .l>.LL LISTEKE~S G.E.T . 
~0 SYS 33l62,0,X : j:;.£1-\" DU!'~'\Y ?;..R.t~V.ETER IN TEE .A REG .. X 

IEEE BUS ACTIVITY. SEVE RAL DEVICES 
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?\arne 
TCT 

Bvte 
~ Take Control 

Hex Decimal hddress. 
illo 33165 

Pt: il. POS£. Th: a:::tive con~roller transfers corrc:-,and to anct.h<:: 
device. of 

Th: '1\::T com.'!",and is used to pass control, the IEEE bus to 
another co r.~roller . It is typically difficult to imf'leone r.t 
usefully since the Cl28 al...-ays e>:pects to 0: the Syst.em 
Cor:troller end the Active Controller .. t.ny one n2e~1ng r.lc:-e 
then the bc.r: I EEE corrur.ond please contact BllhiN BOXES on O:>l-
220 25CJO. 

E!\TRY PEQUIRE~ESTS: 
.X co ntains the device number. 

EXIT R£TU::<.SS: 
None. 

C128 B.!,SIC 7 D:.t_•QL.t:. 

10 BA!\K(l3> 
20 X=6 :RE?-\" T.t:L!., DEVICE 6 TO TJ..KE CONTil.OL 
30 SYS 33165,0,X :REM" D:.;!·L>.:Y PARJ._,V.ETER I;-.: TnE . . ".REG 

IEEE BUS ACTIVITY. 

Ul\L 
T.Z..D 
TCT (Cl28 crops ATN new controller asserts J..T·!O 
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UNIVERSAL CO~~N~S. 

Name Bvt.: 
LLO ~ Local Lockout 

Hex Decimal Address . 
mo 33168 

PURPOSE. Prevents devices acting under front panel or local 
control. 

The LLO command is used to disable a device from 
responding to its own front panel controls . This is necessary 
when you want the instrument to be totally under the control 
of the IEEE controller (Cl28 computer). It prevents 
accidental pushing of the devices buttons interfering ~o.•ith 
its o:Jeration. 

~he device will return to local control when it receives 
the GTL command, or when the IEEE REN line goes false. 

ENTRY REQUIRE~ENTS: 
!'-<one. 

EXIT RETURNS: 
!'-<one . 

Cl28 5hSIC 7 EX~Y.PLE. 

10 B~.NK ( l3) 
20 sys· 33168 

IEEE BUS ACTIVITY. 

LLO (drop JI.TN) 
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!\am;; Bvte 
DCL ~ D;;vice Clear 

Hex Decimal Address . 
8193 33171 

PURf:'OSS . Returns all responding device to a pre-determined 
state. 

The DCL command is used to make all devices res;;t 
themselves. This allows you to put your devices back to their 
initial power on state. Not al l IEEE devices can respond to 
this command ho•,·ever . Check your IEEE de·,rices manual for the 
actual device deoendent state. 

Individual ·devices can be reset to their initialised 
state with the addressed SDC command. 

ENTRY REQUI~EMENTS: 
None . 

EXIT RETU~~S: 
None. 

Cl28 BASIC 7 EXAMPLE. 

10 BAN!< ( 13) 
20 SYS 33171 

IEEE BUS ACTIVITY . 

DCL (dro!) ATN) 
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SERIAL POLL COMY.ANDS. 

!\arne Byte Rex Decimal Address. 

Serial Poll Function 819F 33183 

SPE $18 Serial Poll Enable 8199 33177 
SPD $19 Serial Poll Disable 819C 33180 

SERIAL POLL Pu~CTION 
PURPOSE. To determine which device has requested service 
from the controller and why. 

The SERIAL POLL is usually called after a device 
performs a SERVICE REQUEST by setting SRQ low, see code on 
Page 3 to detect this. Serial poll is the only method that 
can corro=ctly cause the device to return the SRQ false. In 
general, you will know which device requested the service and 
so ••ill knov.• which to po ll. However, if it could be O;Je of 
several devices , you should perform successive serial polls 
on the different devices until the status byte returned in .A 
indicates that you have found the guilty party . 

It is the device that causes the serial ooll to be 
performed because it asserts SRQ when- it needs 
servicing by the controller. 

ON ENT!\Y . X holds the address v.·e are polling to see if it 

ON EXIT 
requested service . 
. X unchanged. 
.A holds the device status byte. Bit6 set if it was 
the device requesting status, if so then the other 
bits wi ll contain a code indicating the nature of 
the service requested. 

Cl28 BASIC 7 EXN~PLE. 

10 BANK( l3) 
20 X=6 : REM" SEE IF DEVICE 6 REQUESTED SERVICE . 
30 SYS 33183,0,X 
40 PB=PEEK(6) : REM" GET THE SERVICE DATA INTO-~ 
50 AB=P_R. ANLl 64 :REM"IF AB=64 HE'VE GOT THE RIGHT DEVICE 

IEEE BUS ACTIVITY. 
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UNT 
UNL. 
SPE 
TAD (drop ATN) 
ACPTR (receive byte from device) 
assert ATN 
SPD 
U~T (drop ATN) 
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~arne Byte 
SPE ~ Serial Poll Enable 

Hex Decimal Address. 
8199 33177 

PURPOSE. Initiates a serial poll. 
The SPE command is used automatically in the SPOLL 

routine but it can be called separately to initiate your o~n 
serial poll ro;_;tine. If you have, say, two devices that can 
reque~t service, instead of serial polling them sequentially 
using SPOLL, you may wish to poll them together. You would 
then use SPEas part of your own routine. 

Kame Byte 
SPD ~ Serial Poll Disable 

Hex Decimal Address. 
819C 33180 

PURPOSE. Disables serial poll mode. 
The SP D commend is used automatically in the SPOLL 

routine but it can be called seoaretely to fi:1ish your m:n 
serial poll routine.Jl:· rfrofS A-rrl ·c,... e-t1t 

ENTRY REQOIRE~ENTS: 
None. 

EXIT RETURNS: 
None. 

Cl28 BASIC 7 EX~~PLE. 

10 BANK( 13) 

15 SYS 33081 :REM "UN TALK 
20 SYS 33084 :REM "UN LISTEN 
25 SYS 33177 :REM "SPE ST."..RT SERIAL POLL 
30 POKE 186,6 : SYS 33090 :Ri:.H "TELL DEVICE 6 'ID TALK 
35 SYS 33096 :REM "SEND NO SA 'ID TJI.LKER drop AT";./ 
~0 SYS 33075 :REM "GET THE STATUS BYTE FROM DEVICE 6 
45 A6=PEEK ( 6) :REM" GET THE SERVICE DATA INTO J>_q 
50 B6=A6 A."iD 64 :REM"IF B6=64 WE'VE GOT THE RIGHT DEVICE 
55 SYS 33081 :REM "UN TALK 
60 POKE 186,7 :SYS 33090 :REH "TELL DEVICE 7 'ID TALK 
65 SYS 33096 :RE..'-1 "SEND NO SA 'ID TALKER drof A'fl-o/ 
70 SYS 33075 :REM "GET THE STATUS BYTE FROM DEVICE 7 
75 A7=PEEK( 6) :REM" GET THE SERVICE DATA INTO A_q 

80 B7=A7 AND 64 :REM"IF B7=64 WE'VE GOT THE RIGHT DEVICE 
85 SYS 33081 :REM "UN TALK AIJ 
90 SYS 33180 :RE.."l "SPD FINISH SERIAL POLL HODE. clraf 

IEEE BUS ACTIVITY. 
UNT 
UNL 
SPE 
TAD of first device (drop ATN) 
ACPTR (receive byte from first device) 
UNT 
TAD of second device (drop ATN) 
ACPTR (receive byte from second device) 
UNT 
SPD ( drof A-rrJ) 
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PAII.ALLEL POLL COMMANDS. 

!\arne Byte Hex Decimal Address. 

Parallel Poll Function 81A2 33186 

PPC $05 Parallel Poll Configure 8187 33159 
PPU $15 Parallel Poll Unconfigure 8196 33174 

PPE $6X Parallel Poll Enable SlAS 33189 
PPD $70 Parallel Poll Disable SlAB 33192 

PARALLEL POLL FlJNC TION 
PURPOSE. Allows the con trol ler to simultaneously determine 
the status of several devices. 

Unlike the Serial Poll which is conducted after a device 
Requests Service, the Parallel Poll routine is initiated by 
the controller. It allows a whole group of devices to 
simultaneously return a status bit on the data lines. Which 
data line, and the sense of its response is determine by the 
controller when it send PPC, parallel poll configure. Devices 
power up in the PPU state and cannot r espond to the Parallel 
Poll until after they have been configured. 

The Parallel Poll makes good use of the controller's 
time since it can quickly check the state of 8 or more 
devices with one command. 

The Commodore Cl28 knows which device is responsible for 
which data lin e because it has previously assigned those 
lines to each device using the PPC with PPE commands. 
Depending 0:1 the Parallel Poll Response the controller may 
take a variety of actions, chosen by the user's program. 

ENTRY REQUIREMENTS: 
None. 

EXIT RETURNS: 
.A contains the Parallel Poll response. 

Cl28 BASIC 7 EX~~PLE. 

10 BANK ( 13) 
20 SYS 33186 
30 PR=PEEK(6) :REM " PUT TnE RESPONSE BYTE INTO PR 

IE~E BUS ACTIVITY. 

PAGE 15 

ATN and EOI 
at leas t 25 micro sec later read data lines in to .A 
drop ATN and EOI 
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Name Byte 
PPC $05 Parallel Poll Coofigure 

Hex ~ Decimal Address. 
ill7 33159 

PURPOSE. Allows the addressed listener to be assigned a data . 
line for response to the parallel poll command. 

The P?C command must be followed by a PPE command or a 
PPD command. The PPE command is used to tell the addressed 
listener which part~cular data line it is to use when 
responding to a parallel poll, the P?E command also tells the 
addressed device whether to assert the line when it requires 
service or to assert the line when it does not require 
service~ 

The PPD command is used to prevent the addressed device 
from respondinq to parallel polls. The previously assigned 
data lines is remembered. 

The PPC co~~and has been included for completeness only, 
it is advised that the PPE or PPD commands be used to 
configure a device for Parallel Poll since both these 
commands automatically send the PPC command. 

ENTRY REQUIREMENTS: 
None. 

EXIT RETURNS: 
None. 

Cl28 BASIC 7 EXfu~PLE. 

10 BANK(l3) 
20 SYS 33159 

IEEE BUS ACTIVITY. 

PPC K'lQ(S Arti £r"~ 
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Name ~te 
PP~ $~ Parallel Poll Enable 

Hex Decimal Address. 
81A5 33189 

PURPOSE. Sends the complete PPC and PPE sequence to allow 
the aadressed listener to be assigned a data line for 
response to the parallel poll command. 

The FPC command is followed by a PPE command. The PPE 
command is used to tell the addressed listener which 
particular data line it is to use when responding to a 
parallel poll, the PFE command also tells the addressed 
device whether to assert the line when it requires service or 
to assert the line when it does not require service. 

The PPE command has the bit value %0ll0sppp. Here s is 
the sense of response bit and ppp is the data line assigned 
to the device. 

The sense information is in bit 3 (decimal 8). 
If bit 3=0 then assert line when the device's individual 
status bit, IST, is zero. 
If bit 3=1 then assert line when the device's IST is one. 

The data line is assigned using bits 0-2. 
If bits= 000, decimal 0, then data line 0 
If bits= 001, decimal 1, then data line 1 
If bits= 010, decimal 2, then data line 2 
If bits= 011, decimal 3, then data line 3 
If bits= 100, decimal 4, then data line 4 
If bits= 101, decimal 5, then data line 5 
If bits= 110, decimal 6, then Cat a line 6 
If bits= lll; decimal 7, then data line 7 

The sense value and the data line value is logically 
OR'd together 'vw'i th the PPE command ($60) and sent to the 
after PPC with ATN true. ~'· 

ENTRY REQUIREMENTS: 
.X contains the device address . 
. A contains the sense bit and data line assignments. 

EXIT RETURNS: 
None. 

Cl28 BASIC 7 EX~~PLE. 

10 BA!-:K( 13) 
20 A= 8+2 :REM"ASSERT DATA LINE 2 TRUE FOR SERVICE 
30 X=6 :REM" CONFIGURE DEVICE 6 
40 SYS 33189,A,X 

IEEE BUS ACTIVITY. 

PAGE 17 

Ul-:T 
UNL 
L.l\G 
PPC 
PPE includes line assignment and sense bit data 
UNL (drop ATN) 
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COMMODORE Cl2B AND C64 IEEE 4BB INTERFACE VERSION 3.0 UPDATE 

Name Byte 
PPD $70 Parallel Poll Disable • 

Hex Decimal Address. 
BlAB 33192 

PURPOSE. Sends the complete sequence to disable the 
addressed listener responding to the parallel poll command . 

The PPC command is followed by a PPD comrr~nd. 
The PPD command is used to prevent the addressed device 

from responding to parallel polls. The previously assisned 
data lines is remembered . 

' 
ENTRY REQUIREMENTS: 

.X contains the device address. 
EXIT RETURNS: 

None. 

Cl28 BASIC 7 EXAMPLE. 
10 BANK(l3) 
30 X=6 :REM" STOP DEVICE 6 RESPONDING TO PP.RALLEL POLL 
40 SYS 33192,0,X 

IEEE BUS ACTIVITY. 
UNT 
UNL 
LAG 
PPC 
PPD 
UNL (drop ATN) 

Name Byte 
PPO $.15 Parallel Poll Unc0nfigure 

Hex D~cimal Address. 
Bl96 33174 

PURPOSE. Resets all devices with the Parallel Poll ability 
to the idle state. 

The PPU command is used to make all devices that have 
the Parallel poll ability unable to respond to a parallel 
poll command. 

For a device to respond to the Parallel Poll it must 
receive a PPC and PPE command. All devices power up in the 
PPU state. i.e they cannot respond to Parallel Poll. 

ENTrtY REQUIREMENTS: 
None. 

EXIT RETURNS: 
None. 

Cl28 BASIC 7 EXAMPLE . 
10BANK(l3) 
20 SYS 33174 

IEEE BUS ACTIVITY. 
PPU (drop ATN) 

PAGE lB 



COMMODORE Cl28 AND C64 IEEE 488,INTERFACE VERSION 3.0 UPDATE . 

-Name Byte 
USER $XX user Command 

Hex Decimal Address. 
SlAB 33195 

PURPOSE. To send a command byte to the IEEE bus. 
-- The User Command is available for the user to send any 
bytes he wishes to the IEEE bus, with the ATN line asserted. 
This means .that the byte is interpreted by the devices as a 
command rather than as a data byte. This command is the 
complement to NCIOUT, 33078, -which simply sends a byte 
regardless of the state of the ATN line. 

· This routine can be used to send any of the standard 
IEEE commands by the user must ensure that he has got the 
sequence of commands and secondary commands correct. 

Use the NSCATN routine, 33093, to drov ATN false again 
when you have finished sending your stream of data. 

ENTRY REQUIREMENTS: 
.A holds the byte the user wishes to send with ATN true. 

EXIT RETURNS: 
None. 

Cl28 BASIC 7 EXAMPLE. 

10 BANK( 13) 
20 SYS 33195,63 :REM " SEND UNLISTEN THIS WAY 

IEEE BUS ACTIVITY. 
assert ATN 
USER COMMAND this case UNL (leaves ATN true) 

PAGE 19 .. ~· .. . '-.... .... 
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COMMODORE 64 VERSION 3.0 UPDATE 

1. The IEEE cartridge now works with the COMAL language 
cartridge. 

To boot COMAL:-
a) Have the IEEE switched to Cl28 mode, not C64 mode. 
b) Insert the COMAL cartridge in the IEEE memory 
expansion slot. 
c) Switch the computer on. 
d) On power up the IEEE card will detect that another 
cartridge is present and then ask you the following 
<;uestion:_ 
PRESS S FOR SIMON BASIC 
PRESS C FOR COMAL 

Press C for COMAl. 
e) COMAL will now work with your IEEE devices and 
parallel printer. 

2) The version 3. 0 rom contains the same IEEE instrument 
commands as the Cl28 rom. The C64 calls start at $9F00 
hex. Syntax and entry requirements are as for the C128 
version. Except that the IEEE rom must be banked in to 
your system, do this as the very first command after you 
power on the C64, it will loose you Sk from BASIC's ram 
but 30K should be enough, ram at $C800 -CFFF is now free 
to use. Eank in the rom with:-

SYS 51215 : POKE 56,128 : CLR 

COMMAND JUMP TABLE 
Addressed Co~~ands 
40704 
40707 
40710 
40713 
40716 

$9F00 
$9F03 
$9F06 
$9F09 
$9FOC 

Go To Local 
Selecti ve Device Clear 
Parallel Poll Configure 
Group Executive Trigger 
Take Control 

Universal Commands 
40719 
40722 
40725 
40728 
~0731 

$9FOF 
$9Fl2 
$9Fl5 
$9Fl8 
$9FlB 

Local Lockout 
Device Clear 
Parallel Poll Unconfioure 
Serial Poll Enable -
Serial Poll Disable 

Poll Functions. 
40734 -$9FlE 
40737 $9FL1 
40740 $9F24 
4U743 $9F27 

User Command. 

SERIAL POLL A complete serial poll. 
PARALLEL POLLA complete parallel poll. 
Parallel Poll Enable. 
Parallel Poll Disable. 

~0746 $9F2A Sends the byte in .A with ATN true. 



PASSING PARAMETERS 

Many instrument commands need parameters passing to them 
and several return data back tc the user. 
The format for passing data is:-

ON ENTRY 
.X register holds the device add"ess 
.A register holds other information 
.Y register contents are discarded. 
The BASIC status byte ST is automatically zeroed 

. on entry. 

ON EXIT 
.X register, unchanged, holds the device address 
.A register, changed, holds any returned value 
.Y register contents are indeterminate. 
ST the BASIC status byte, holds information on the 
success of the current action. The meaning of 
these bits is as usual. 
bit7 set IEEE de v ices net present. 
bit6 set EO! on i nput. Last byte of data recei ved. 
bitl set Timeout on input. Device did not respond. 
bitO set Timeout on output. Device did not 
respond. 

From C64 BASIC 2 the values for the .A, .X and .Y 
regL;ters can be POKE'd into reserved page three memory 
location~. 

eg POKE 780,DATA sets the .A register 
eg POKE 78l,DATA sets the .X register 
eg POKE 782,DATA sets the .Y register 

The data that the IEEE routines return can be PEEKed 
from these same locations. 

eg PEEK(780) gives the .A register 
eg PEEK(78l) gives the .X register 
eg PEEK(782) gives the .Y register 

The status can be read by the BASIC command:- PRINT ST 
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