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This datasheet describes the
5115 single board computer,
which is designed for use as
the heart of the 7045 MiniICE
equipment.

The 7045 is a complete stand
alone computer, designed to

be used for in-circuit
enulation of the Z80 processor
in a DataBRoard system. 7045
contains the following
components. See the Mini-ICE
user mwanual for a description
of the software.

= 5115 processor card, wvhich
is the scope of this data-
sheet.

= TRACE, the efficient MiniICE
monitor and debugging soft-
ware tool for testing
programs.

= Cable and connector for
connection to the socket of
a Z80 processor chip in the
tarcet syster.
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BESVRIVNING

Detta databhlad beskriver 5115
enkortsdator, som konstruerats
f35r anvindning sor processor i
7045 Mini-ICT utrustaningen.

Mini-ICE (7045)

7045 Hr en komplett dator, son
anvinds f8r “In~Circuit-
enulation av en Z30 processor
i ett Data Board system. 7045
innehidller £51jande delar.

Se manualen f8r Mini-ICE

f8r en beskrivning av

programvaran.

- 5115 processor kort, vilken
beskrivs I detta datablad.

- TRACE, en effektivt MiniICE
nonitor och felsdkningsverktyg
f5r testning av progran.

- ¥abel och kontakt fdr att
ansluta 5115 till Z80 sockeln
i mildatorn.

- L3ida f%r systemet.
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The 5115 is a sinsle board
computer, including the
following functions. The 5115

is nornally connected to a
target system through the
CPU cable, but may also bhe
used as a stand alone systenmn.

The program may be in ZPROM
or loaded with the MiniICE
softvare from a host computer
and/or from a target system.
- Z30A CPU (4 Miz)

- 64 Xbytes Dyn. RAM

- 16 or 3 ¥Xbytes EPROM

= lYenory map circuits

- Z80A-SI0 with line drivers

— Write protect circuits

ZP0A-SIO has two asynchronous
channels(2400-9600 Raud),
including line drivers. The
transmit driver is a +-5V
transistor driver while the
receiver is a full V24
(RS232C) receiver. Channel A
has a DB9S connector and
channel B has a DB25S
connector.

Memory mapping:
The logical 64X address
space of the ZEOA processor
on 5115 is divided into 3
memory segments. Fach 8K
segment are defined to be in:
Internal RAM (max 64X)
Internal EPROM (max 16¥)
in 2 chips of the type
2732 or 2764.
External memory (max A4K
in target system area)

The vrite protect lozic
issues, when activated, an
MMI* to be used as a trap,
detecting writing in the
internal RAM. Used to

detect program errors, which
cause writing in program
menory area.

5115 Hr en entortsdator son
innehAller f313jande. Nen iir
normalt ansluten till ett mil-
systen ¢genon CPU-kabeln, men
kan dven anvindas som ett

eget datorsystem. Programmet
kan vara i EPROM eller laddas
med MiniICL programmet frin

en vird-dator och/eller fréin
ett milsysten.

Z&0A CPU (4 MUz)
- 64 Kbytes Dyn. DAM
- 16 eller 8 ¥bytes EPRNOYM
- Minnesfdrdelnincskretsar
- Z30A-SIN med drivikretsar
- Skrivskyddskretsar

Z20A-SI0O har tvi asynkrona
kanaler (2400-9607 Zaud),
inkluderande driv%Zretsar.
Sindarna bar ett +-5V transistor
drivsteg medan mottagarna idr
riktiga V24(RS232C) kretsar.
Kanal A har en D39S kontakt och
kanal B har DR25S kontakt.

Minnes-fdrdelning:
Den logiska adressrymden hos
Z30 processorn pa 5115 delas in
i 8 minnessegment. Varje
segnment Ar 3K och definieras
som:

Internt RAM (max 64K)

Internt ZPROM (max 16K)
i 2 kretsar, 2732 eller
2764,

Externt minne (max 64K i

milsystenets minne)

Skrivskyddslogiken genererar,
4% den Er a%tiverad, NMI* vid
skrivning i interna minnet.
Detta anvinds som “trap” for
att detektera progranmfel, dAr
skrivning sker {i progranmmets
minnesarea.

5115 supports refresh of 5115 genererar refresh dven fir
external dynaric RAM menory. externa dynamiska TAM minnen.
========================================================‘=======

This datasheet information is subject to change without notice.



7045 (5115)

DMA is supported, provided
the DI{A only accesses
external memory, i.e. in
the target system.

Only the I/O-strohes 0OFCH,
OFDil, OFCZHY and OFFI are
used for intermnal control
on 5115. These should not be
used in the target systen.
The CPU clock may be ‘
internally generated or
selected from the target
system. The internal clock
is 4 Mz, using an 8 1z
crystal. -
|
A reset (RST*) sicnal from
the target system only
resets the CPU on the 5115.
The SIO and the circuits on
5115 are only reset by the
5115 RST* switch.
The 5115 RST* signal may be
ouput (jumper select) to the
target system. Note however
that no I/O-RST* is
generated in this case on
the target systemn.

NMI* may be generated:
from 5115 NMI* switch or
from target system or
from 5115 software

controlled write
protect logic.

Power (+5V) to the-5115 card
is either taken from the
target system throuzh the
CPU connector or externally
through a connector on 5115.

EXE ki
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DA kan anvindas, f3rutsatt att
DMA endast accessar externt
minne, dvs. i milsystemet.

Endast I/0O-strobarna OFCI, OFDI,
OFEWl och NFFI anvinds fA3r

intern styrnina pa 5115. Dessa
fir ej anvindas i mdlsystemet.

CPU-klockan kan viljas internt
k4 9

genererad eller fran mal-

systemet. Den interna %lockan

ir p2 4 Mz och anvinder en

3 MHz kristall.

Fn reset (RST*) sizonal fran
milsystemet Aterstiller enbart
CPU pa 5115. SIO och &Hvriga
kretsar pa 5115 3terstills
enbart med 5115 RST* kontakt.

RST* p& 5115 kan matas ut

till mdlsystemet (byglingsval).
Obs! att ingen I/0-RST* signal
genereras i detta fall i mal-
systemet.

NMI* kan genereras:
frian 5115 XI* knapp eller
frin malsystemet eller
frin det programvarustyrda
skrivskyddet pid 5115.

Spidnningen (+5V) till 5115
tas antingen frin milsystemet
via CPU-kabeln eller externt
genom en kontakt pa 51l15.
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115 I/0-CONTROL STROBES 5115 I/0-STYRSTRODAR
UT/INP OFCH Urite/read data to/from the 5115 SIO. The
channel select (A/B) is done in advance by the
OUT OFEH control strobe.
Skriv/1lis data till/frdn SIO pi 5115. Valet av
kanal (A/B) gdrs i fSrvig med OUT OFEH stroben.
UT/INP OFDH Urite(read control/status bytes to/from the SIO.
The channel select (A/B) is done in advance by
» the OUT OFEH control strobe.
| , .
‘ Skriv/1is styrdata/status bitar till/frin SIO.
Kanalvalet (A/B) gdrs i f3rvig med OUT OFEH
; stroben.
UT OFEN 5115 control commands. The data bits 5,6,7 are
i used.
Data bit 7 =0 Select Intermal EPRM nenmory with
the address range 0-3K (or 0-16K).
Yote! that the memory map must
select internal memory at the
segnent O (or segm. 0 and 1).
Data bit 7 =1 Dis-select internal EPRO!M. The
memory map are set by OUT OFFH
to internal or external for each
segment.
Data bit 6 =0 Select SIO channel A
Data bit 6 =1 Select SIO channel B
Data bit 5 =0 VYo write protect trap.
Data bit 5 =1 Trap for write protect active.
Generates NMI* at next write to
internal memory.
5115 styrkommandon. Databitarna 5,6,7 anvinds.
Data bit 7 =0 VHilj internt EZPROM med adressen
0-8¥ (eller 0-16¥). Obs! att
minnes map miste vilja internt
minne f&r segment 0O (eller
0 .och 1)
Data bit 7 =1 VHi1j bort EPROM. Minnet vilijs
till internt eller externt med
CUT OFFHY stroben.
Data bit 6 =0 Vilj SIO kanal A
Data bit 6 =1 Vilj SIO tanal B
Cata bit 5 =0 1Ingen skrivskydds-filla
Data bit 5 =1 Programfilla (trap) fSr skriv-
skydd blir aktiv. NMI* genereras
vid nista fdrsdk att skriva
i interna minnet.
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ouT OFFNH Define the memory mapping. For each sezment
is defined if the memory is iuternal or external.
Pata bits 0,1,2 select one of & merory segments:
0 NO0D - 1FTF Hex
1 2000 - 3FFT
2 4000 - S5FFF
etc
7 Z000 - FFFF tex
Data bit 4 select internal/external memory:
0 Internal memory on 5115
t ixternal memory in target system
Pefinierar minnesfSrdelningen (mapping). F3r
varje sejgment definieras om minnet “r internt
eller externt. %
Data bhitarna O,I,Q viljer en av & minnessegnment:
0 nooo r IFFF Hex
1 2000 ~ 3FFF
2 4000 - S5FFF
etc
7 2000 - FFFF Hex
Data hit 4 vHiljer internt/externt minne:
0 Internt minne pid 5115
1 Externt minne i milsystemet
=========‘—"=====================================================
MEMORY MAPPING EXAMPLES MINNESFSRDELNING EXEMPEL
Using the 5115 control Med 5115 styrkommandon kan det
commands, the logical memory logiska minnesomridet fSrdelas
is mapped in any combination i lampliga kombinationer av
of the 8 Kbytes segments. 8 Kbytes segment. Nedan i4r
Below are a few examples: nigra exempel:
64K = —---—mm emmmeee mmmcce mmmmct e
- Ext MEM Ext MEM Ext MEM Int RAM
- Int RAM
- TEssmsm-—-- | e,emem———— Int RAM
- Int RAM '
16K - Ext MEM Int RAM  cmmemea
- Int EPROU Int EPROM
OK = ==---== mmmeeee mmmeeee et e



7045 (5115)

SWITCHES AND JUMPERS OMKOP
0N = Closed switch oM
OFF = Open switch OFF =
SVl - Three way switch. syl -
- NMI* -
- Yormal -
- P_ST:"{ -
S1 - is the CPU clock ‘select S1 - %
a b c
OFF OFF ON 1Intermnal clock. Yo
‘ connection with the
target systen! clock.
OFF OY O¥ Internal clock, also
output to the| target
system. No clock should
be used in the tarzet
systen
OFF ON OFF External clock fronm
the target systen.
oN OFF OFF Direct connection of
external clock. Should
only be used with very
short cable.
S2 - selects internal EPROM s2 -
size. Close only one!
S2a 2732 EPROM (total 8K) S2a
S2b 2764 EPROM (total 16K) S2b
S3 - Software read jumper. S3 -
Read as the CTSA-signal
on the SIO channel A.
Open: CTSA=1
Closed: CTSA=98
Used by MiniICE software
to select watchdog mode.
S4 - RST* mode.Close only one! S4 -
S4a External RST* also.feed
to 5115 CPU. Sha
S4b Intermal RST* on 5115 is
also output to reset the S4b

target system CPU (No
generation of tarcet
system L/0=-RST*).

PLARE OCH RYGLINGAR
Sluten bygel
Oppen by3el

Tre-vigs-onkopplare
NMI*
NYormalt
RST*

r valet av CPU-klocka

Intern klocka. Ingen
anslutning till mdl-
systenets klocka.

Intern klocka, Hdven

ut till milsystenmet.
Ingen klocka skall finnas
i milsystemet.

Extern klccka fran mal-
systemet.

Direkt anslutning av
extern klocka. BOr endast
anvindas ned mycket kort
kahel.

Viljer interna EPROM-typen.
Slut endast en!
2732 EPROM (totalt 8K)
2764 EPROM (totalt 16X)

Bygel som ldises ned prog-
ranmet som CTSA-signalen
p? SIO kanal A.

“ppen: CTSA=1

Sluten: CTSA=0

Anvinds i MiniICE f8r att
vilja “WYatchdog”-nod.

Vilj RST* mod. Slut endast
en!

Extern RST* 3terstiller

prr

dven 5115 C
Intern RST* pa 5115
matas “ven till nll-
systemets CPU. (Niagon
I/0=-RST* genereras EJ!)
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TECHYNICAL DATA

Powver +5V +-5% mA

Kraft +5V +-=57% @A -
Taken from target system through the CPU cable
or externally on a connector on 5115,

Tagen frin midlsystemet via CPU-kabeln
eller externt via en kontakt pd 5115.

CPU ‘ z30a

Clock ‘tax & MHz. Internal clock is 4 MKz, ;
Xlocka Max 4 MHz. Interna klockan Hr 4 !lHz,
Memory H4 Kbytes RAM |
Minne Up to 16 Xbytes EPROM !

Access to external tarcet system meﬂoty,
which may be max 64 Xbytes. |

64 ¥bytes DAM

Upp till 16 ¥bytes EPROM

Access till externa minnet i milsystemet,
vilket kan vara upp till 64 Kbytes.

1/0 Z80A-SIO with two channels incl. line drivers.
Clock input to SIO to select baudrate
2400 - 9600 Baud. (Selection of the factor
*16 or *64 in the SIO by software)

Z80A-SI0 med tvi kanaler med drivkretsar.
¥lockan matas till SIO for att generera
Paudrate 2400-9600 Baud.(Programval genom
att vilja faktorn *16 eller *64 i SIO).



5115 (7045)

MARS 83 8 88
’ BLOCY DIAGRA!N RLOCK SCHEMA
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COU'PONENT LAYOUT UOMPONENTPLACERING
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