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DESCRIPTION

The 1003 is a Single Board
computer, 780A-CPU,

I A mm
Z80A-CTC

contains
up to 24

upp till and

2 Kbytes RAW.
The CTC and PIO provides

4 counters and 2 parallel

8-bit I/0 ports with handshake.
In addition a "1 of 8" code
input, activated by a strobe,
is available.

The 1003 is delivered with

2.5 MHz system clock, according
to the DataBoard 4680 standard,
but can be modified for 4 MHz
by changing the crystal.

Using 4 MEz, however, only the

internal memory should be used.

Expansion of the memory and I/0
is throusgh the DataBoard single
board computer bus.

The 1003 does not support DMA
or dynamic memories. The double
board computer 1043/1044 should
be used when these features or
more then 2 interrupt levels
required.
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BESKRIVHNING

1003 &r en enkortsdator,
baserad p& Z80A-CTU, ZB0A-CTC
och ZBOA-PIO. Der innehé&ller
minnessocklar for

upp till 24 Kbytes EPRON eller
upp till 16 Kbytes EPROI och

2 Kbytes BYTEWYDE statiskt RAN
CTC och PIO innehiller

4 raknare oc” 2 parallella
8-bits port 1ed handskakning.
Dessutom fir-5 en "1 av 8" kod=-
. 3 4 . R - Ra
ingang, aktiverad av en strobe.

100% levereras med 2.5 MHz
systemklocka, enligt DataBoard
4680 standard, men kan
modifieras for 4 IIHz genon
att byta kristall.

D& 4 MHz anvidnds bdr enbart

det interna minnet anvidndas.

Expansion av minne och I/0
sker via DataBoard enkorts-
datorbussen.

1003 kan ej hantera DIMA eller
dynamiska minnen. Tvadkorts-

datorn 1043/1044 bSr anvindas
ndr denna funktion eller

mer d4r 2 interruptnivéier
behtvs.
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TECHNICAL DATA TEKNISKA DATA

Processor Z80A (4 MHz version)

Number of 158, includes 4, 8 and 16 bit operations.
instructions:

Antal instruk- 158, inkl. 4, 8 och 16 bit operationer.
tioner:

System clock: ~-Standard 2.5 MHz.

Systemklocka: Optional 4 MHz by replacing the 5 MHz crystal

with an 8 MHz crystal.

~-Standard 2.5 MHz.
Valbart 4 MHz genom att ersdtta 5 MHz
kristallen med en 8 MHz kristall.

Internal memory: ~Three 28-pin sockets for EPROM, of which one
Internt minne: can be used for EPROM or ByteWyde RAM.

Max 24 K EPROM or 16 K EPROM and 2 K RAWM

Use Mostek MK4802 or equivalent RAM.

Use 2716, 2732 or 2764 EPROM.

Note! the access time requirements with

4 MHz clock.(2716 can not be used in the

third socket with 4 MHz).

~Tre 28~stifts socklar for EPROM, av vilka en
kan anvidndas for EPROM el. ByteWyde RAUM.
Max 24 Kbytes EPROM eller 16K EPROM och 2K RAK
Anvand Mostek MK4802 eller motsvarande RAM.
Anvdnd 2716, 2732 eller 2764 EPROM.
Obs! Access tiderna mdste beaktas med 4 MHz.
(2716 kxan ej anvindas i tredje sockeln
med 4 MHz).

External memory: ~With 2.5 MHz system clock, expansion of the
Externt minne: memory can be done up to 64 Kbytes of RAM
and EPROM with a standard single board
computer bus. Only static memories can
be used.
External memory in the same address range as
the internal memory can not be accessed.

With 4 MHz system clock, only internal memory
should be used (Access time limitation).

~Med 2.5 MHz systemklocka kan minnet expan-
deras till max 64 Kbytes RAM och EPROM med
en standard enkortsdator-buss. Om kontrollern
5077 anvidnds kan max 128 Kbytes minne anslutas.
Endast statiska minnen kan anslutas.
Externt minne pd samma adresser som det
interna minnet kan ej anvdndas, men stor ej.

Med 4 MHz systemklocka bdr enbart det
interna minnet anvdndas.(Accesstidsbegridnsat).



Internal I/0: ~Z80A~CTC. 4 counters with trigg~inputs and 3
Internt I/0 Zero-count/Timeout outputs(Driving low 2 mA).

Z80A-PIO. 2 parallel 8-bit I/0 ports with 2
handshake lines each. TTL kompatible levels.
(Driving low 2 mA output). For port B only,
also the high state is driving (=1.5 maA/

1.5 V). See the Z80A-PIO product
specification for details.

Code input. "1-0f-8" input, directly
connected to the internal data bus.
Special strobe (INP 8) for activating

one of the eight data bits or an external
buffer circuit.

~7Z80A~CTC. 4 riknare med trigg-~inglngar och 3
Noll/Timeout utsignaler (L&g nivé drar 2 nA).

Z80A-PIO. 2 parallella 8~bits I/0 portar med
2 handskakningslinjer vardera. TTL kompatibla
nivier (L&g utgdng drar 2 mA). For enbart
port B driver dven hig utgdng med -1.5 mA/
1.5 V. Se Z8BOA-PIO produktspecification

for detaljer.

Kod-ingdng. "1-av-8" ingdng, direkt kopplat
till den interna databussen.

Speciell strobe (INP 8) for att

aktivera en av &tta databitar eller en
extern bufferkrets.

I/0-buffering: ~The internal I/0 can be buffered with the
I/0-buffer: PIO~booster 5099. 5099 does not support the
code-input, however.

~Interna I/0 kan buffras med PIO-boostern
5099. 5099 har inga kretsar for kod-ingédngen.
I/0~expansion: -Max 64 I/0 cards from the DataBoard series.

Note the access time requirements with 4 MHz.

~Max 64 I/0-kort fr8n DataBoard serie.
Obs accesstiderna om 4 MHz klocka anvidnds.

Interrupts: ~2 levels. Active low.
NMI¥* Non-Maskable-Interrupt.
INT* Common level for I/0.

-2 nivéder. Aktivt ldg insignal.
NMI¥* Non-Maskable~Interrupt (Ej avstdngbart).
INT* Gemensam nivd for all I/0.



Watchdog:

Real~Time~Clock:

Realtidsklocka:

Power:
Kraftmatning:

Connectors:
Kontakter:

Environment:
Omgivning:

~Time~out with CPU reset, unless pushed by the
program with 1 sec intervals or less. Can be
disconnected by a jumper or by connecting

pin 3B to OV in the bus connector.

~-Time-out med CPU-reset, om inte pé&stdtning
(INP 6) sker med 1 sek. intervall eller mindre.

stdngas av med bygling eller Jjordning av 3B
i buskontakten.

-Provided through the on-board counter/timer
chip (CTC), using the system clock or an
external clock.

~Erh&lles med rdknar/tidtagar-kretsen pé
kortet (CTC), som kan anvdnda systemklockan
eller en extern klocka.

+5 V +-5% = 0,75 A (Excluding Memories)
+5 V +-5% 0,75 A (Utan Minnen)

~B 64~pin Euroconnector plugs DIN 41612 on
both bus-side and I/0O-side.
The I/0 connector is keyed to prevent
insertion in the bus.

-B 64-stifts Furopakontakt (plugg)
DIN 41612 p& bdde buss~ och I/0O-sidan.
I/0-kontakten &r nycklad for att forhindra
att den stoppas in pd bussen.

Operating O - 55 degrees Celsius.
0O - 55 grader celsius.

This datasheet information is subject to change without notice.



INTERNAL MEMORY

Three 28~pin memory sockets are

INTERNA MINNET

Tre 28-~stifts minnessocklar

available, two for EPROM only finns p& kortet, tvd fOor enbart
and one for RAM or EPROM accor- EPROM och en fodr RAM eller
ding to the BYTEWYDE concept. EPROM av BYTEWYDE typ.

The 2716/2732/2764 EPROM can

be used in all three sockets.
Note! The shorter access time
in the ByteWyde socket.

As RAM, the MK4802 or equivalent
memory chip can be used.

The jumpers S1 ~--- S7 select
the memory type and size.

The EPROM socket at 4C is
always at address 0OO0OO0OOH
followed by the EPROM socket
at 5C in the address range.
RAM in the socket 7C is always
at high address below OFFFFH,
while EPROM in the same socket
is directly following the

2716/2732/2764 EPROM kan
anvidndas 1 alla tre socklarna.
Obs. att accesstiden som kravs
dr kortare i ByteWyde-~sockeln.
Som RAM kan MK4802 eller
ekvivalent minneskrets anviandas.

Byglingarna S1 S7 vdljer
minnestyp och storlek.
EPROM~kretsen i pos. 4C
alltid p& address OOOOH
foljd av EPROM~kretsen i pos.
5C i adressomrddet.

RAM i sockel 7C ligger alltid
pd hdoga adresser under OFFFFH,
medan EPROM i samma sockel
laggs direkt efter de andra

ligger

other EPROM sockets. EPROM kapslarna.
OFFFFH OFFFFH
I RANM 7C 2K I
I I
I I External
I External I
I I
I I EPROM 7¢ 2/4/8K
I I
I EPRON 5¢ 2/4/8X I EPROM 5¢ 2/4/8XK
I I
I EPROM 4Cc  2/4/8K I EPROM 4Cc  2/4/8K
0000H 0000H
NOTE! THE POSITION OF THE 0BS! POSITIONEN FOR 24~STIFTS-
24~PIN MEMORY CHIPS IN THE MINNESKRETSEN I 28-STIFTS-
28-PIN SOCKET! SOCKELN!

See the component layout! The
ground pin (no.12) shall, as
the entire chip be adjusted

towards the edge of the card.

The access time requirements
on the internal memory chips

Se komponentplaceringen.
Jordstiftet (stift 12) skall,
som hela kretsen sdttas
ndrmast kanten p& kortet.

Accesstidskraven pé de
interna minneskretsarna &r,

are, depending on the clock: beroende p& systemklockan:
System clock 2.5MHz 4MHg
In BYTEWYDE socket: Tacc 655 355 nsec
Tce 595 295 nsec (not 2716
Toe 448 223 nsec with 4 MHz)
In pure EPROM socket: Tacc 655 355 nsec
Tce 655 355 nsec
Toe 423 198 nsec
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EXTERNAL MEMORY

With 2.5 MHz system clock,
standard DataBoard 4680 static
memory boards with RAM and
EPROM can be used, incl. the
2003 16K RANM.

With 4 MHz, only the internal
memory should be used, due to
the access time requirements.
However, the 2055 8K RAM can
be used with 2114-2 circuits
instead of the standard 2114-3
a and 8205 chip instead of

74LS138 in pos. 1B on the 2055.

The standard 2055 can be used
for data only, as the Z80
permits longer access time for

pure data than for programcode.

The memory control signals on
the DataBoard bus are:

MEMW* for memory write

MEMFL¥ for memory read

16 bits address
Wait-states for slow memories
are not generated.

The external MEMFL* strobe is
only generated for addresses
outside the internal memory
range.

Access time requirements.
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The total external access time
depends on the bus delays, the
delays on the selected memory
cards and the delays in the
memory chips.

The external memory access
time requirements depends

on the system clock.

During an instuction FETCH the
requirements are as below,

for data on the bus-connector.
For reading data only, add

110 nsec for 4 MHz or 185 nsec
for 2.5 MHz.

EXTERNT MINNE

Med 2.5 MHz systemklocka kan
standard DataBoard 4680
minneskort anvidndas med RAN
och EPROM, inkl. 2003 16K RAM.

Med 4 MHz bdr endast det interna

minnet anvdndas, beroende pé
kravet p& accesstid.

2055 8K RAM kan emellertid
anvidndas med 2114-2 kretsar
istdllet for 2114-%, som ar
standars och 8205 istdllet fOr
7415138 i pos. 1B pd& 2055.
Standard 2055 kan anvdndas for
enbart data, d& Z80 tilléter
lidngre accesstid for ren data
an for programkod.

Minneskontrollsignalerna pé
DataBoard bussen ar:
MEMW¥ skriva till minnet
MEMFL* ldsa fr8n minnet
16 bitars adress
"Wait-states" for l&ngsamma
minneskretsar genereras ej.

Den externa MEMFL* stroben
genereras enbart for adresser
utanfor det interna minnes-
onréddet.

Accesstidskrav.

D I Y

Den totala externa accesstiden
bestdms av buss-fordrdjningar,
férdro jningar p& de valda
minneskorten samt fordroj-
ningar i minneskretsarna.

De externa minnes-accesstids~-
kraven beror pd systemklockan.

Under en "instruction FETCH" &r
kraven enligt nedan for data
p& busskontakten. FOor ren
ldsning och skrivning av data
kan 110 nsec (4 MHz) eller
185 nsec (2.5 MHz) tilldggas.
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System clock:
From ADDRESS to DATA:

From MEMFL¥* to DATA:

For external I/0 cards, the
access time requirements on
the 1003 bus connector are:
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System clock:

From INP-strobe to DATA:
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DATABOARD BUS EXPANSION

Standard and flexible expansion
is provided, using the 8-slot
or the 20-slot backplanes.

A user wired backplane
according to the system manual
can also be used.

The 1003 may use a backplane
double board computer for the
1043/1044 if the CPU-slot is
equipped with a 6061 jumper
board and the 1003 is inserted
in the control card slot. On
backplanes with a MAC-slot, the
6054 Jjumper board must be
installed in the MAC slot.

See the system manual for
details.

The 8~slot backplane is for
single board computers and
ABC80/ABC800 only.

NHOTE! that the SENSE¥* input
strobe and the general QUTSTR¥
output strobe are available
on the bus connector. If an
0ld version of the double
board computer bus is used,
the pin 25A (SENSE*) on the
bus must be disconnected from
the ADRFL¥ (CPU-slot pin 25A).
0ld versions of the single-
board computer backplane does
not have the SENSE* strobe
wired on the I/0-bus.
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2.5 MHz MHz
625 nsec 325 nsec
359 nsec 1%4 nsec

For externa I/0 kort gidller
nedanstdende accesstidskrav
pd 1003 busskontakt:
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DATABOARD BUSEXPANSION

En standardiserad och flexibel
expansion erhldlles med
8~positions eller 20-positions
bakplan. Ett bakplan virat av
anviandaren enligt system-
manualen kan dven anvindas.

1003 kan anvidnda ett bakplan
for 104%/1044 tv& kortsdatorn,
om 6061 Ybyglingsplugeg
installeras i CPU~positionen
och 1003 sdttes i kontroll-
kortets position. I bakplan
med MAC-position midste 6054
byglingsplugg s@attas i MAC-
positionen.

Se systemmanualen fdr detaljer.

8-positions bakplanet &r
enbart for enkortsdatorer samt
ABC80/ABC800.

0BS! att SENSE* in-stoben samt
den generella QUTSTB¥*

ut-stoben finns p& buss~
kontakten. Om en dldre variant
av tvdkortsdatorbussen anvinds,
mldste stift 25A (SENSE¥*) pé
bussen kopplas bort frdn ADRFL¥*
(CPU~pos. stift 254).

Kldre versioner av enkorts-
datorbussen har ej SENSE¥*-
stroben virad p& I/O-bussen.
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INTERRUPT

Two interrupt levels are
available.

- NMI*

The Non-Maskable-Interrupt is
directly connected from the bus
connector. An active low signal

generates a call to address 66H.

This can not be disabled by
software and is used for
actions needing fast response,
like the "Power-Down" routine.
Return from an NMI service
routine shall use the RTN
instruction.

-~ INT*

The interrupt is permanently
connected from the internal
I/0~circuits CTC and PIO. They
are connected in a priority
chain "daisy~chain", to which
the external interrupt input
can be connected by the
Jumpers S9 and S10.

The priority order is from the
highest to the lowest:
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CTCO, CTC1, CTC2, CTC3, PIO-A,
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To reset the priority chain
after servicing an internal
interrupt, the RTI instruction
should be used.

The Z80 interrupt is mode
controlled by the program. At
power-up, mode O is auto-
matically set and interrupts
are disabled.

Mode 1:
Interrupt generates a call to
the address 38H.

Mode O and Mode 2:

The interrupting device
generates a vector on the data
bus. For the CTC and PIO, the
user program has stored the
vector in a register. For
external interrupts the vector
OFFH is always generated.

The CTC or PIO can not be used
with mode O, as the vector bit
O always is O.

INTERRUPT

Tvd interrupt-nivéer finns.

- NMI¥*

Det ej maskbara interruptet

dr direkt anslutet till buss-
kontakten. En aktivt lég signal
genererar ett anrop till
adress 66H. Detta kan e
stdngas av med programvara och
anvdnds for rutiner som krédver
snabba dtgdrder, som t. ex.
kraftavbrottsrutiner.

Vid return frdn en NMI rutin
skall RTN instruktionen
anviandas.

-~ INT*

Interrupt dr alltid anslutet
frdn de interna I/0 kretsarna
CTC och PIO. De dr anslutna

i en prioritetskedja "daisy-
chain", till vilken den
externa interruptingédngen

kan anslutas med byglingarna
S9 och S10.

Prioritetsordningen ar frén
den hGgsta till den lagsta:
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PIO-B, External

For att &terstdlla prioritets-
kedjan efter att ett internt
interrupt &tgdrdats, ska RTI
instruktionen anvindas.

Z80 dinterrupt struktur ar
mod-styrt av programmet. Vid
spanningstillslag sdttes
automatiskt mod O och interrupt
avkdnningen dr avstingd.

Mod 1:
Interrupt genererar ett sub-
rutinanrop till adress 38H.

Mod O och Mod 2:

Den enhet som gett interrupt,
genererar en vektor pd data-
bussen. For CTC och PIO har
anvéndarprogrammet lagrat
vektorn i ett register. FOr
externa interrupt genereras
alltid vektorn OFFH.

PIO och CTC kan ej anvé@ndas
med mod O eftersom vektorns
bit 0=0.



Mode O: (Not with CTC or PIO)
The Z80 interprets the vector
as a one-byte instruction.
Normally a RST-instruction is
used to generate a call to a
memory address. Only external
interruption can be used.
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Address: 38H
Vector: OFFH (OFFH=external)

Mode 2:

The vector, together with the
I-register in the CPU, is a
16~bit pointer to an address-
table, containing the entry
addresses to interrupt service
routines.

The I-register and the address
are generated by the user.
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AUG 82 10 19

Mod O: (Inte med CTC eller PIO)
7280 tolkar vektorn som en
en-bytes~instruktion.

Normalt anvidnds en RST-instuk-
tion for att generera ett anrop
till en minnesadress. Endast
externa interrupt kan anvidndas.
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Mod 2:

Vektorn anvdnds tillsammans

med I-registret i CPU som en
16-bits pekare till en adress-
tabell med pekare till sub-
rutiner for interrupthantering.

I-registret och adresstabellen
skrivs av anviandaren.

- Gt e s et Gt T et Eh Bes s e et et T W o Mt G ad R e Gl ek et Gt o ot St

Vector (low-byte) + I-reg (high byte) -~--> Table with pointer.
Pointer «---> Entry address to subroutine.

WATCHDOG

Program control by hardware is
achieved by the "watch-dog"
circuit, which resets the CPU
unless regularly pushed by an
INP 6 instruction in the user
program. The watch-dog shall be
pushed with a period of less
than 1 second, set by the e
components R5 and C4.

The Jjumper S8 is closed to
permanently disconnect the
watch-dog, which also can be
achieved by holding KILLDOG¥*
low (pin 3B in the bus
connector).

No I/O-RST¥* signal is
generated by the watch-dog.

RESTART

At power-~up or hardware reset
by the RESIN* signal, the

CPU, the CTC and the PIO are
reset and an I/0-RST¥* signal
resets all I/0O~cards on the
DataBoard I/0-bus. The I/0O-RST¥
can also be generated by the
INP 7 instruction.

WATCHDOG

Overvakning av programmet med
hdrdvara erhdlles med "watch-
dog" kretsen, som ger reset

av CPU om den inte regelbundet
"stétes t1i11" med en INP 6
instruktion i programmet. P&
stdtning ska ske med en period
mindre n 1 sekund, bestamt av
komponenterna R5 och Céd.

Bygling S8 slutes fOr att
permanent st8nga av watch-dog.
vilket aven kan gdras genon
att h8lla KILLDOG¥ 1&g (pin
3B i buskontakten).

Ingen I/0~RST* signal genereras
av watch~dog.

UPP- OCH ATERSTART

Vid spénningspéslag och hérd-
varureset med RESIN¥* signalen,
ges reset till CPU,CTC och PIO
och en I/0~RST¥* signal gir ut
till alla I/0O~kort p& Data-
Board I/0~buss. I/0~RST¥* kan
dven genereras av INP 7 -
instruktionen.



STANDARD DATABOARD I/0-CONTROL

For the DataBoard 4680 I/0 bus,
the standard I/0 strobes are
generated. See the system
manual for details.
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QUT* ouT O DATA

cs* ouT 1 Card Select
c1¥* ouT 2 OQut strobe
ca* ouT 3 Out strobe
C3* 0UT 4 Out strobe
c4a* ouT 5 Out strobe

STANDARD DATABOARD I/0-STYRNING

Standardiserade I/0O-strobar
genereras for DataBoard 4680
I/0~buss. Se system manualen
for detaljer.

INp* INP O DATA

STAT* INP 1 Status input
SENSE* INP 2 New in-strobe

PUSHDOG¥* INP 6 PUSH watchdog
I/0~RST* INP 7 Reset I/0 bus

OUTSTB* General OUT~strobe, generated at all QUT-XXX
Generell OUT-strob, genereras vid alla QUT-XXX

T s Gt Gt G Wt et ot et G e Gt b N Gt Bt G At Mt fad Mt Tk St Mt At Bt G G et

Note that the SENSE* strobe
(INP 2) is not used in older
DataBoard systems. It corre-
sponds to OP5%* on pin 25A.

With 2.5 MHz system clock,

all DataBoard I/O-cards are
available, but with 4 MHz, the
access time requirements should
be considered for complex
interfaces. See the table in
the section about external
memnory.

CONTROL OF INTERNAL I/0

For the internal I/0, i.e. the
CTC, PIO and the "1 of 8" code
the following I/0 port are used.

o s s et Gt Gt et Bk St Bt Bt Gt et Mk B W Bt G G Gk St G e et W B N Mt W e

B e e T

The external DataBoard strobes
are independant of the internal
I1/0 control strobes. Thus the
card selection on the bus is
not effected by internal I/0.

Obs! att SENSE¥ stroben (INP2)

inte anvidndes 1 dldre DataBoard
system. Den motsvarar OP5% och

finns pd stift 25A.

Med 2.5 lMHz systemklocka &r
alla DataBoard I/0-kort
anvindbara, men med 4 MHEz bdr
accesstidskraven beaktas foOr
komplexa interface. Se
tabellen i capitlet om externa
minne.

STYRNING AV INTERN I/0

¥6r intern I/0, dvs. CTC, PIO
och "1 av 8" avkodaren giller
féljande I/0O-portar.

DI ]

Data I/0
Control
Data I/0
Control

1 of 8 code input.

(Port 8,9,..0FH gives the same)
De externa DataBoard strobarna
ir oberoende av de interna I/0
styrningen. Till exempel
p&verkas inte kortvalet pé
bussen av intern I/0.
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CT?C CONTROL + EXAMPLE

NOTE! Below is only a short
description. The user needs the
ZILOG CTC product specification
in addition to this datasheet.

Programming a CTC counter/timer

~is done by writing two or three

control bytes to the CTC.

Each CTC can be used as a down=-
counter of incoming signals.
Alternatively it can be used
as a timer, counting scaled
system clock periods. If
selected, the timer can be
trigged by an external signal.

2

O e b G s b Gk et Tt Gt b b Nk Mt At At Mt i At B Bl Mt Bed ok Bk G W) Gt ot Gt Bk

CTC STYRNING + EXEMPEL

OBS! Nedanstédende beskrivning
ar ej fullstdndig. Anvdndaren
behdver dven ZILOGs produkt-
beskrivning over CTC.

Att programmera en CTC ridknar/
tidtagarkrets gors genom att
skriva tv4 eller tre kontroll-
tecken till CTC.

Varje CTC kan anvidndas som en
nedrédknare av inkommande pulser.
Alternativt kan den anvidndas
som en tidtagarkrets,som ré&knar
nedskalade systemklockspulser.
Tidtagaren kan triggas av en
extern signal, om detta valts.

G vt At A A Ak e s S M A G Ged W Mt Bt e Rt B B Gk T8 b Sk d S Tt s s

D7 D6 D5 D4 D3 D2 D1 DO
1/ Int. Count/ Pre- Rising/ Trigg Time Reset 1
0 enable Timer scale Falling const.
256/16 edge follows

D5 and D3 are only used in
timer mode.

GO Rt W e Mt B Gt Gt S Gtk b Ok kbt Gt Bt B S Gt M S Bt S Beb et Gt G e

Time constant byte.: 1 - 255,

This constant is the start
value in the down~conter.

Interrupt vector. Bit O = O.

D7 D6 D5 D4
{~~User supplied vector

The interrupt vector is always
written to the CTC~0 port.

At interrupt, the CTC inserts
the CTC number (0-3) in the
bits D1,D2.

As bit O in the vector is O,
the CTC can not give the one-
byte RST n instructions used
in the Z80 interrupt mode O.

B e Wt B e W W G Db el Nt G Ol et Gt S Mt d Bt G Bt Bk e s Gt Mt T e Gk ot St

The user can read the current
contents of the down-counter
register by an INP instruction.

D5 och D3 anvdnds enbart i

I I T

0=256.

Denna konstant dr startvidrdet
i nedréknarregistret.

Bt G R d d Bk B Bk Dnd G Td T Dd Sl Mok Qo b S Wil W D ok Bt Ded Tl s Bt Wk et

Interrupt vektorn skrivs
alltid till CTC-0 porten.

Vid interrupt sdtter CTC
bitarna D1,D2 till CTC-numret
(0-3).

Da bit O i wvektor #r O, kan
CTC inte ge négon en-byte
RST n instruktion i Z8O0
interruptmod O.

O A Wt Gt s T Bt G Gt Gd Gh et Gt Gt M Gt Rk e Bt et Bor G e Ged e N Bep Bed Mot T M

Anvéandarprogrammet kan lédsa
virdet 1 ned-rdknar~registret
med en INP instruktion.
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Example of CTC programming

Initiate the CTC-1 as a timer,
starting to count down at the
rising edge of a pulse on the
CTC~1 Trigg-input. The timer
shall count the system clock
pulses, scaled down with the
factor 256. The down-counter
start value in 15, making the
counter count 256%15 clock
pulses before initiating an
interrupt and outputing a
signal (time-out) on the CTC=-1
output. The address to the
interrupt routine is stored in
the memory position OF2H,0F3H
for the CTC-1. The interrupt
vector written to CTC~0 1is

then OFOH, while the I-register
in the CPU must be set to 00 and
the interrupt mode 2 selected.

Write to CTCO: port 30H.
HOTE! Always CTCO

Interrupt vector: OFOH
Set CPU I-reg. to CO.

LI 4,00

LR TI,A
Select interrupt mode 2.

Im 2

drite to CTC1: port 31H.
Channel control byte OBDH
(Interrupt ON,Timer,Pre-
scaler 256,Rising edge,
Trigger on,Start value
follows)

Time constant byte: 15

Exempel p& CTC programmering.

Initiera CTC-1 som tidtagare,
som ska starta nedrdkningen vid
en uppitgéende signal p& CTC-1
Trigg-ingéng. Kretsen ska rakna
systemklockan, nedskalad med
faktorn 256. Startvirdet for
nedrdknaren ar 15, vilket ger
en nedridkning med 256%15
klockpulser innan interrupt
genereras och en signal
(time-out) sindes p& CTC-1
utgéngen. Adressen till
interruptrutinen ligger 1
minnesadressen OF2H-0OF3H for
CTC-1. Interrupt vektorn, som
ska skrivas till CTC-0, blir

d& OFOH, medan I-registret

i 7Z80-CPU sadttes till 00 och
interrupt mod 2 valjs.

Skriv till CTCO: port Z0H.
0BS! Alltid CTCO

Interrupt vektor: OFOH
Satt CPU I~reg. till Q0.

LI 4,00

LR I,A
Vdl) interrupt mode 2.

Im 2

Skriv till CTC1: port 31H.
Kanalkontrollbyte: OBDH
(Interrupt ON, Tidtagare,

Prescaler 256,Positiv flank,
Trigger ON,Startvdarde
féljer)

Réknarens startvirde: 15
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PI0C CONTROL + EXAMPLE

NOTE! Below is only a short
description. The user needs
the ZILOG PIO product spec.
in addition to this datasheet.

Programming the PIO is done
by writing control bytes to
the specified ports.

Bach port (A and B) can operate
in the modes 0,1 and 3. Only
port A can operate in mode 2,
using also the control lines
belonging to port B.

Ilode O: Output with handshake
Mode 1: Input with handshake
Mode 2: Bidirectional(handshake)
llode 3: 8 bits I/0(lo handshake)

- Tt B> Tt b ot G b Bt b et Bt G Gp Pt M Bk ed et o Ak Gl G b Bt W Gad ek B et

Mode select byte:

D7 D6 D5 D4
MA MO X X
Bits 6~7 indicate the mode.

- bt b Ot Gk G T W S Ml s S B A et St d b o A s Bk Gn b Bd s M) Tk B S St

I/0-direction byte.(lMust
follow the mode select byte,
but only if mode 3 is selected).

Port lines whose bits are 0",
will be outputs, while "1"

~indicates inputs.

"t Gkt Gt h Gt b S Bk Rk Gt Nt G O Bk W Bk Tt Gk Dud Tt Gk Mt W e e o Gt b o s

Interrupt vector. Bit O = 0.
(only if used).

Port A and B has separate
vectors. As bit 0=0 the Z80
interrupt mode O can not be
used.

Interrupt control byte.
(only if used).

D7 D6 D5 D4
1/ Int. AND/
0 enable OR low

L e e

Interrupt mask byte.(only if
D4=1 in the interrupt control
byte).

Only those port lines, whose
mask bits are "O" will be
monitored for interrupt.

- v Gt Ot s Bt st B Bt G Wt B Mt Aad At ) et el Mt Bt B eSS Gt Gd ek Bt B T Mt

High/ 1Mask
follows

PIO~STYRNING + EXEMPEL

OBS! Nedanstéende beskrivning
ar ej fullstdndig. Anviéndaren
behover dven ZILOGs produkt-
beskrivning over PIO.

PI0O programmeras genom att
skriva kontrollbytes till
de specificerade portarna.

Varje port (A och B) kan an-
vindas i mod 0,1 och 3. Endast
port A kan anvinda mod 2,son
dven anvinder handskaknings-
linjerna for port B.

: UT med handskakning
Mod 1: IN med handskakning

Mod 2: IN/UT med handskakning
Mod 3: 8bits In/Ut utan handsk.

- S > Bes Gk b Bt Tt Sk Mk T Bt s et Wk B s s Wt o M B Bk T G B Geh S

Mod-vals~byte:

D3 D2 D1 DO

1 1 1 1
Bitarna 6~7 indikerar moden.
I/0-riktningsdefinition (lMé&ste
folja direkt efter modvals~
byten, men endast vid mod 3).

I/0-linjer, vars bit satts till
"0" definieras som utgéngar,
medan "1" indikerar ingéngar.
Interrupt vektor. Bit O = 0.
(endast om den anvinds).

Port A och B har skilda
vektorer. D& bit 0=0 kan e
780 interrupt mod O anvindas.

Gt e e G Gt B Gl W Tk Bt St G G s Bl ek b B B Rk et Bad b d ek b et S s e

Interrupt kontroll byte.
(endast om den anvinds).

D3 D2 DA Do
0 1 1 1

Tt B T B Db At Bt B Bt b A ot A T G f S S et W Rt B B Gl B e e

Interrupt mask byte.(endast
om D4=1 i interruptkontroll-
byten).

Endast de I/0-linjer, vars
mask bitar &r "0" kommer att
kunna generera interrupt.

- o Bt et Wb Nt T G Mt W M Bt Gt e e e e e b s G Dt Bt Wed Mt et et e



Alternative Interrupt ON/OFF.

D7 D6 D5 D4
Int. b'd X X
enable

This control byte does not
change the old values of the

interrupt control byte.

S e G o e s Gt e et Gt G B Nt s Sk Gt et D Gt Gt et Gt et Gt el Bt Bl S Bt Wb

Example of PIO programming

For a complate example, see
the 1003~H (Appendix 1). The
1003~H is a program in
assembler, using the PIO in
bit control mode.

Initiate the PIO port A to
input/output without handshake
(mode 3), with the databits
0,1,2,3 programmed as outputs
while the bits 4,5,6,7 are
inputs. Bits 6 and 7 are
monitored for interrupt if

any of them goes low.(OR).

The interrupt mode shall be
set to mode 2 and the address
to the interrupt service
routine shall be stored at

the memory address 200CH. Thus
the I-~register in 7Z80 shall be
set to 20H and the PIO-A
interrupt vector shall be 00.

Write to port 39H (PIOA CTRL)
Interrupt vector: 00

Set CPU I-~reg. tc 20H.
LI A,20H
LR I,A

Select interrupt mode 2.
Im 2

Write to port 39H (PIOA-CTRL)
Mode select byte: OCFH
(Mode 3)

I/0-direction byte: OFOH
(Bits 0-3:0UT,Bits 4-7:IXN)

Interrupt control: | 097H
(Interrupt ON,OR,Low,Mask
follows).

Interrupt mask: O3FH
(Monitor bits 6 OR 7)

D3 D2 D1 DO
0 0 1 1

Denna kontrollbyte dndrar inte
de gamla vdrdena i interrupt

kontrollregistret.

et B St Bk Bt B B Bt Bt Bt o s B Tt Bt St G et Gk Gt Nt Cd o R Wt et et et B Mo

Exempel p& PIO programmering

For ett komplett exempel,
se 100%3-H (Appendix 1).
1003~H dr ett assembler-
program, som anvander PIO
i bit mod.

Initiera PIO port A till

in/ut utan handskakning

(mod 3), med databitarna
0,1,2,3 programmerade son
utglngar medan bitarna 4,5,6,7
dr ingdngar. Bitarna 6 och 7
skall ge interrupt om ndgon
av dem blir 1l&ga.(OR).
Interrupt moden skall vara
mod 2 och adressen till
interrupt subrutinen skall
lagras 1 minnesadress 2000H.
D& ska I-registret i Z80 vara
satt till 20H och interrupt-
vektorn i PIO-A skall vara 0O.

Skriv till port 39H (PIOA-CTRL)

Interrupt vektor: 00
Sdtt CPU I-reg. till 20H.
LI A,20H
LR I,A
V&1lj interrupt mod 2.
M 2
Skriv till port 39H (PIOA-CTRL)
Modvalsbyte: OCFH
(Mod 3)
I/0-~rikningsdef. OFOH

(Bit 0-3:UT, Bit 4~7:1X)

Interrupt kontroll: O09TH
(Interrupt ON,OR,L&8g,Mask
foljer).

Imterrupt mask: O3 FH
(Interrupt for bit 6 eller 7)



CODE INPUT CONTROL

The I/0O-pins 9A,10A,....164
are directly connected to the
internal databus.

An INP 8 instruction pulls the
strobe (pin 18A) active low,

while the CPU reads the databus.

By wiring ONE Jjumper between
the strobe (18A) and ONE of
9A,...164A, the CPU reads a
byte with one bit set to "O"
and all other bits "1".

DO NOT connect the databus
bits with each other.

If a general 8-bit value shall
be read, a logical gate must
be installed close to the
I/0O~connector (within 50mm),
activated by the strobe.

STYRNING AV KODINLASNING

I/0-stiften 9A,10A, «...16A
dr direkt anslutna till den
interna databussen.

En INP 8 instruktion drar
stroben (stift 18A) aktivt 1&g,
medan CPU ldser databussen.

Genom att vira EN bygel mellan
stroben (18A) och EN av
9A,....16A, liser CPU en byte
med en bit satt till "O" och
alla andra bitar "1".

BYGLA EJ samman databitar

med varandra.

Om ett generellt 8-bitars
vidrde skall léasas mdste en
logisk grind installeras

nira I/0-kontakten (inom 50mm),
och aktiveras av stroben.



I/0-PIN NUMBERING

The “*° after a signal name
indicates that the signal is

active low.

I/0~STIFTSNUMRERING

aktivt lag.

Stjdrnan ~¥°
namn indikerar att signalen &r

efter ett signal-

s B Gt et Gt et b Bt it G Gt e b B Bt Bt B d d Bd Gt B Gt d Bt B b et B G Gt G Gt Bt o Bt TS et Gt Gt Gt Gk Bed G d b B G T Bt Bt ek B G b Bd B b ot O Mt

External interrupt
Parallel to bus-

‘interrupt.

External interrupt

Extern interrupt
Parallell med
buss~interrupt.
Extern interrupt.

Gt Gt s Gt Gt G T G Wad Tt Gt Tt G et B Gah ap s e St Db G B Gt b Bk Bt nd Bd ek Sk G G O b G s Bk Gt Bt G Sd B Gk O Gd B Bud Sap et Ged G M B B Gl Bl Mo S Mes W

INT* 30A
INT 29A
CTCO~Trigeg 5B
CTCO-0UT 6B
CTC1~Trigg 6A
CTC1-0UT 7B
CTC2-~Trigeg TA
cTCc2-0UT 8B

CTC3-Trigeg 8A

IN= Counter pulses
or Timer start.
pulse.

OUT=Zero count
or Timeout.
(Active high

pulse)

IN=R&knepulser
eller start
puls till timer.
UT=Nedrdkning till
noll eller
Timeout~puls.
(Aktivt hog)

-t s s h T p Bd s e B b Mt o e d Bh b Gt Mt et Bt et Gt b G G et Gt Bt et G e Bd Gt Gt Tt G Bt G Tt Gt e G Gt Gt Gt e Td ed Gt Mt Bl B S S e s ed G e

In/Out
In/Out

A-~Ready
A-Strobe
Data port A

A-~Ready
A-Strobe
Data port A

G s Gt e Tt Gt et G s N S e Gk e et B G M S et Bt et G Gt Bt W et St G Gt S Gt s G Bt Gt N N B Gt s M e Bt Bt Sk G et Gt Bt B Tl s Bk Gk ud T s b St S et

PIO-B DataO0 23A
Datal 2TA

2 26A

3 25A

4 24A

5 23A

6 224

Data7 21A

B-Ready
B-Strobe
Data port B

B~Ready
B~Strobe
Data port B

L I I I I R e T e R R I e

Code Strobe¥® 184

Code Datal 16A
Datat 15A

2 14A

3 1354
4 12A
5 11A
6 10A
7 9A

INP 8 strobe

Databus direct

A
-

INP 8 strobe

Databuss direkt

L I I . I R e e e R e et

Signaljord och spidnningar,

Signal ground and power,
driven from the system supply.

+12V 32A/%28B
+ 5V 31A/31B
ov 2A/2B

-12V 14/

1B

Signal ground

tagna frdn systemets kraft.

Signaljord



JUMPERS

The Jjumpers S1,S52,53%,54,85,
56 and S7 select the memory
type and size.

B Gt Gt Gt Gt Gk et Gt G Gt Bt Gt Wd Gt s T h B Gk hd Bk ad Gt Bt Bt Bt B G S Bt St

BYGLINGAR

Byglingarna S1,52,33,84,85,
S6 och S7 vdljer minnestyp
och storlek.

o e o Mt s G G Bt G Gt Gt B G G G B Bt et b Bk G Gt Gt g Bt Omd Tk St et St

Pure EPROM sockets ByteWyde socket S1 S2 83 S4 S5 S6 S7

2 ¥ 2716 (0-4K) 2K RAM (62-64K) ON ON ON ON OFF ON OFF

2 * 273%32 (0-8K) 2K RAN
2 % 2764 (0-16K) 2K RAM

OFF ON ON OFF ON ON OFF
ON OFF ON OFF ON ON OFF

No EPROM

2K RAY (62-64K) OFF OFF O x X ON OFF

© o 6 6 6 © & @ 2 6 9 8 6 5 0 6 6 8 9 6 6 6 5 S O 5 B e G S S O O S S O S O L O e e S s e L O s S 6 e s e 0 LS00

2 * 2716 (0-4K) 2716 *)(4-6K)
2 * 2732 (0-8K) 27%2 (8-16K)

ON ON OFF ON OFF OFF ON
OFF ON OFF OFF ON OFF Ol

2 * 2764 (0-16K) 2764 (16-24K) ON OFF OFF OFF ON OFF ON

® ® e © % ¢ 0 0 © 8 e 5 & O 6 ° 8 0 0 & 8 ¢ 6 6 6 S O 6 0 8 & & S 6 O 8 O S 6 5 6 O S0 S S O L 2 S s S s 0 s e s s o0

o on~board memory

- s s s A e s A e Bt S s G G A S e s e B B At Bt b e B o e

*¥) Not 4 MHz

External RAM cards, like the
2055 8K RAM card, can be

place in parallel with the
internal RAM. then the internal
RAM is used for 62-64K and the
external for 56-62K.

The Jjumper S8 disconnects the
watch-dog.

S8 ON Watch-dog disconnected.
S8 OFF Enable watch-dog.

The jumpers S9 and 310 connects
the external interrupts.

39:0N S10:0FF disables the
external interrupts.

S9:0FF S10:0N connects the
external interrupts with lowest
priority in the "daisy-chain".

Functional compatibility with
the 1057 Singleboard computer,
requires S9:0N and S10:0FF.

OFF OFF OFF x X X X

e i

Externa RAM-kort, sdsom 2055

8K RAM, kan placeras parallellt
med det interna RAM-et. Det
interna RAM-et anvidnds d& for
62-64K och det externa fOr
56-62K.

Bygling S8 kopplar bort
watch-dog.

S8 ON Watch-dog urkopplad.
S8 OFF Watch-dog inkopplad.

Byglingarna S9 och S10 ansluter
externa interrupt.

S9:0N S10:0FF kopplar bort
externa interrupt.

S9:0FF S10:0N kopplar in
externa interrupt med lidgsta
prioritet i kedjan.

Funktions kompatibilitet
med enkortsdatorn 1057
krdver 39:0N och S10:0FF.
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