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DESCRIPTION BESKRIVNING

This datasheet describes the
single board computer,

"which is designed for use as
the heart of the 5115 MinilICE
equipment for in-circuit-
emulation of a Z80 processor
in a DataBoard systen.

A Z80A-SI0 datasheet
is required for information
on the SIO control.

5115 Hini-ICE contains the
following components.

See the manual for the
Mini-ICE for a description
of the software.

- 5115 processor card, which
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
target system.

- Housqd in a box.

DataSweden AB Enhagsvdgen 9 183 30 T&by Tel 08-7680660 Tx 10978

5115

Se nmanualen for

- L3da

Detta datablad beskriver den
enkortsdator, som konstruerats
for anvdndning som processor i
5115 Kini-ICE utrustningen for
“In-Circuit-Emulation” av en
Z80 processor i ett DataBoard
system.

En ZBOA-SIO beskrivning
behdvs for information om
handhavandet av SIO.

¥ini-ICE innehdller
foljande delar.

Hini-ICE
for en beskrivning av
programvaran.

- 5115 processor kort, vilken
beskrivs i detta datablad.

- TRACE, en effektivt
monitor och
for testning av program.

MiniICE

- Kabel och kontakt for att
ansluta 5115 till Z80 sockeln-

i mdldatorn.
for systemet.

felsokningsverktyg



The 5115 is a single board
computer with the following
functional blocks:

- Z80A CPU (4 MHz)

- 64 Kbytes Dyn. RAH

-. 12 Kbytes EPRCH

- MHemory map circuits

~ Z80A-SI0 and line drivers
and receivers.

- Write protect circuitry

The Z80A-SIO is used to
provide two asynchronous
channels(2400 or 9600 Baud),
including line drivers. The
transmit driver is a +-5V
transistor driver while the
receiver is a standard V24
(RS232C) receiver. The =5V
required are generated on
board.

Menory mapping:

The logical 64K address
space of the Z80A processor
on 5115 is divided into 8
memory segments. For each
8K segment either Internal
or External memory is
accessed.

The write protect logic
issues, when activated, an
HKI* to be used as a trap,
detecting writing in the
internal RAM. Used to

detect program errors, vhich
cause writing in program
memory area.

5115 supports refresh of

~external dynamic RAM menory.
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5115 processorkort

5115 &r en enkortsdator son
innehdller fdljande funktions-
block:

- Z80A CPU (4 HHz)

- 64 Kbytes Dyn. RAM

- 12 Kbytes EPROM

- Minnesfordelningskretsar

- Z80OA-SIO och driv- och
mottagningskretsar.

- Skrivskyddskretsar

Z80A-SI0O anvidnds for att

erhdlla tvd8 asynkrona

kanaler (2400 el. 9600 Baud),
inkluderande drivkretsar.
Sdndarna har ett +-5V transistor
drivsteg medan nmottagarna &r
standard V24(RS232C) kretsar.
Den -5V spdnning som krdvs
genereras pd kortet.

Minnes-férdelning:

Den logiska adressrymden hos
Z80 processorn pd 5115 delas in
i 8 minnessegment. For varje

8K segment vdljs om Internt
eller Externt minne ska
anvédndas.

Skrivskyddslogiken genererar,
d& den dr aktiverad, HHI* vid
skrivning i interna minnet.
Detta anvdnds som “trap  for
att detektera programfel, déar
skrivning sker i programmets
ninnesarea.

5115 genererar refresh dven for
externa dynamiska RAM minnen.

This datasheet information is subject to change without notice.



DMA is supported, provided
the DMA only accesses
external memory, i.e. in
the target systen.

Only the I/0O-strobes OFCH,
OFDH, OFEH and OFFH are

"used for internal control

on 5115. These should not be
used in the target system.

The CPU runs on internal or
external clock (Selectable
with jumper S1). The
internal clock is 4 VFHz,
using an 8 KHz crystal.

A reset (RST*) signal 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.

As an option, the 5115 RST*
signal may be output to the
CPU in the target system.
(Jumper S4). lote however
that no I/0-RST* will be
generated in the target
system in this case.

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

controlled write
protect logic.

Power (+5V) to the 5115 card

is either taken from the
target system through the
CPU connector or externally
through a connector on 5115,
of the type AHP MASTERM.
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DFA kan anvdndas, fdorutsatt att
DFA endast accessar externt
minne, dvs. i mdlsystemet.

Endast I/O-strobarna OFCH, OFDH,
OFEH och OFFH anvdnds for
intern styrning pd& 5115. Dessa

f&r ej anvidndas i mélsystemet.

Klockan till CPU kan vdljas
intern eller extern med bygling
S1. Cen interna klockan ger
4 FHz mned en 8 MHz kristall.

En reset (RST*) signal frén
mdlsystemet &terstdller enbart
CPU p& 5115. SIO och dvriga
kretsar pd 5115 &terstdlls
enbart med 5115 RST¥* kontakt.

Som en option kan kortet erhdllas
s& att 5115 RST* matas till CPU

i mdlsystemet (Bygel S4).

Wotera emellertid att ingen
I1/0-RST* genereras i mé&lsystemet
i detta fall.

NKMI* kan genereras:
frdn 5115 NMI¥* knapp eller
frdn ndlsystemet eller
frdn det programvarustyrda
skrivskyddet p& 5115.

Spénningen (+5V) till 5115
tas antingen frdn mdlsystemet
via CPU-kabeln eller externt
genon en kontakt pd 5115.
typen AMP FASTERHN.
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TARGET CPU CONNECTOR

All signals are directly
connected between the 5115
CPU and the target CPU,
EXCEPT:

Outputs: MREQ¥
IORG¥

RST*
NMI*

Inputs:

The MREQ¥ and IORQ¥* are
simulated CPU outputs from
the 5115 card with the
following data:

Active Low: LS TTL output.

Passive(high): 22 K pull-up.

The RST* and NMI* are
inputs which are loaded
internally with t LS TTL
and 22 Xohm pull-up.

Other in/outputs to/from

the CPU, feed directly from/

to the target system, are
loaded internally on 5115
with the following data:
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KONTAKT TILL MALSYSTEMETS CPU

Alla signaler gér direkt
mellan 5115 CPU och mélsystemets
CPU UTOM:

Utgdngar: MREQ*
IORQ*
Ingdngar: RST*
NMI*

MREQ* och IORQ¥* dr simulerade
CPU utgdngar frédn 5115 kortet med
foljande data:

Aktiv 1l8g: LS TTL utgédng.
Passiv(H6g): 22 K pull-up.

RST* och NMI* ingdngarna lastas
internt med 1 LS TTL och 22 Xohm
pull-up.

Ovriga in/utgéngar till/frén
CPU, som dverfors direkt frén/
till mdlsystemet, lastas internt
pd 5115 med foljande data:

AQO - A12 1 LS TTL and 3 X¥MOS
A13 3 LS TTL

Al4- A1S5 2 LS TTL

Data0-7 1 LS TTL and 5 HNINOS
M1* max 0.25 mA

WR* 1 LS TTL

RD¥ 2 LS TTL and 1 IMOS
REFR¥* 1 LS TTL

BUSAK* 1 LS TTL

BUSREQ* 22 K pull-up

WAIT* 22 K pull-up

INT* 22 X pull-up

Clock 1 74504 circuit
HALT* o load

MREQ¥ See above

ICRQ* See above

RST¥* See above

HEL¥* See above
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3 5115 I/0-CONTROL STROBES 5115 I/0-STYRSTROBAER

|

1 These control strobes Dessa strobar anvdnds av TRACE
f are controlled by TRACE och skall INTE anvidndas av

i and shall NOT be used by anvidndarprogranmet.

QUT/INP OFCH

OUT/INP OFDH

our OFEH

the user program.

Write/read data to/fram the 5115 SIO.
Skriv/lis data till/frén 5115 SIO.

Write/read control/status bytes to/from SIO.
Skriv/lds styrdata/status till/frén SIO.

The channel select (A/B) is done in advance by
the OUT OFEH control strobe.

Kanalvalet (A/B) gors i forvig med OUT OFEH
stroben.

5115 control commands. The data bits 5,6,7 are
used.

Used internally by TRACE when loading from
internal EPROIM, when enabling the write protect
and selecting channel on the SIO.
Bit 7 = O Enable Internal EPROM. Only
for transfer of code to RAM!
The address decodeing is not
complete.

1 Disable EPROM
Bit 6 = O Select SIO channel A
1 Select SIO channel B
Bit 5 = 0 Disable Write protect
1

Activate trap for write protect.
Generates NMI¥ at next write to
internal memory.

5115 styrkommandon. Databitarna 5,6,7 anvidnds.

Detta kommando anvdnds internt av TRACE for
att ladda frdn internt EPROM, aktivera skriv-
skyddet och vdlja kanal i SIO.

Bit 7 = O Aktivera Interna EPROI.
Endast for programladdning!!
Adressavkodningen dr inte
komplett.

1 Koppla bort internt EPRONM.
Bit 6 = 0 Vélj SIO kanal A

1 Vdlj SIO kanal B
Bit 5 = 0 Inget skrivskydd.

1

Aktivera skrivskyddet. Nédsta
skrivning i internt RAK ger
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ou? OFFH This command is used by TRACE to define
the memory mapping. For each segnent
is defined if the memory is internal or external.
Data bits 0,1,2 select one of 8 memory segments:
0 0000 - 1FFF Hex
1 2000 -~ 3FFF
2 4000 ~ SFFF
etc
7 EOQO - FFFF Hex
Data bit 4 select internal/external memory:
0 Internal memory on 5115
1 External memory in target system
Anvdnds av TRACE for att definiera
minnesfdordelningen (mapping). For varje
segment definieras om minnet dr internt
eller externt.
Data bitarna 0,1,2 vdljer en av 8 minnessegment:
0 0000 - 1FFF Hex
1 2000 - 3FFF
2 4000 - SFFF
etc
7 EOOO - FFFF Hex
Data bit 4 valjer internt/externt minne:
0 Internt minne pd 5115
1 Externt minne i m8lsystemet

MEMORY MAPPING EXAMPLES
The logical memory is
mapped in any combination
of the 8 Kbytes segments.
Below are a few exanples:

64K = cocmccece aacaca-
- Ext MEM Ext MEM
- Int RAM

16K - Ext MEM Int RAM

OK = <cccccwcae coccaa-

MINNESFORDELNING EXEMPEL

Det logiska minnesomrddet for-
delas i ldmpliga kombinationer
av 8 Kbytes segment. N¥edan &r
ndgra exempel:

Ext MEK Int RAK

------- Int RAK



SWITCHES AXD JUMPERS OKKOP

ON
OFF

Closed switch
Open switch

S

Three way switch.
NMI*

Normal

RST¥*

is the CPU clock select Si

Internal clock. Ho
connection with the
target system clock.
External clock from
the target system.

selects internal EPRONM S2
size.

2764 EPROM
Default at

2732 EPROH

S2b (max 16K, S2%
delivery)
(total 8K)

S2a S2a

S3 Software read jumper. S3
Read as the CTSA-signal

on the SIO channel A.

Open: CTSA=1

Closed: CTSA=0

Used by MiniICE software

to select watchdog mode.
Open: Not watchdog

Closed: Watchdog ON at RST.

RST* mode. -
option.

External RST* also feed
to 5115 CPU.(Default)
Internal RST¥* on 5115 is
also output to reset the
target system -CPU. (Note,
only the CPU).

S4 Ordered as an S4

S4a S4a

S4b S4b

PLARE OCH BYGLINGAR

Sluten bygel
Oppen bygel

Tre-vdgs-omkopplare
NMI¥
Normalt
RST*

dr valet av CPU-klocka

Intern klocka. Ingen
anslutning till m&1l-
systemets klocka.
Extern klocka frdn mdl-
systemet.

Vdljer interna EPROK-typen.
2764 EPROM (max 16K,

stdllt vid leverans)
2732 EPROM (totalt 8K)

in-

Bygel som lidses med pro-
granmmet som CTSA-signalen

pd SIO kanal A.

Oppen: CTSA=1

Sluten: CTSA=0

Anvdnds i MiniICE for att
vdlja “Watchdog -mod.

Oppen: Ej watchdog

Sluten: Watchdog p& vid RST.

RST¥* mod.
option.
Extern RST* &terstdller
dven 5115 CPU.(Default)
Intern RST* p& 5115 nmatas
dven till ndlsystemets
CPU. (Obs. Endast CPU)

Bestdlls son
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| TECHNICAL DATA TEKNISKA DATA
|

| Power +5V +-5% <= 1000 mA

3 Kraft +5V +-5% <= 1000 mA

Taken from target system through the CPU cable
or externally on a connector on 5115.

i
|
|
| Tagen frdn mdlsystemet via CPU-kabeln
% eller externt via en kontakt pd 5115.
|
|

Size Standard Eurocard 100 * 160 mm

Storlek Standard Europakort 100 * 160 mm

CPU Z80A

Clock Max 4 MHz. Internal clock is 4 HMHz.

) Klocka Max 4 MHz. Interna klockan dr 4 Illiz.
|
| Kemory 64 Kbytes RAH
3 Minne Up to 16 Kbytes EPROM
Access to external target system memory,
; a which may be max 64 Kbytes.
64 Xbytes RAHM
Upp till 16 Kbytes EPROM
Access till externa minnet i mélsystemet,
vilket kan vara upp till 64 Kbytes.

1/0 Z80A-SIO0 with two channels. Line drivers and
receivers. The internal clock are used by
the SIO to select baudrate 2400 or 9600 Baud.
(selection of the factor *16 or ¥64 in the
SI0O by software).

Channel A has a DB9S connector on board.

Channel B has a DB25S connector on board.

In the MiniICE manual is described how to

nodify the card to reduce the baudrate on
™ one channel.

Z80A-SI0 med tvd8 kanaler. Drivskretsar och
mottagningskretsar. Den interna klockan
matas till SIO for att generera bvaudrate
- 2400 eller 9600 Baud.{(Programval genon
att vdlja faktorn *16 eller *54 i SIOQ).
Kanal A har en DB9S kontakt pd& kortet.
Kanal B har en DB25S kontakt p& kortet.
I MiniICE manualen beskrivs hur xortet kan
modifieras for att f8 ldgre baudrate pé&
en kanal.
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