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NOTE :

NEVER ATTEMPT gO INSERT OR REMO\E A CARD

FROM THE MOTITERBOARD WITH THE POWER TURNED ON.

***



SPACE BYTE 8085 C?U

Introduction and Design Philosophy

The design and marketing philosophy behind the development of
the SPACE BYTE 8085 CPU was to create a single board computer
containing all of the necessary I/O to support a disk based
small business computer system. Additionnl].-' 'he CPU card,
with the optional SPACE BYTE o-^^', grammer
attached wiLl function as the Ja-/\c ! development
system-_utilizing the CPU car I ct-*j-if*td dedicated
controller. _ _;1t@-i)'tt'

€/ALL ' '

The ICOM FD3700, or frugal fL(' controller
was chosen to interface direcr YTE 8085 CPU
for the following reasons:

1) Simplicity of interface- connection directly to the CPU
card, eliminating the need for the 5-100 interface card (a11
software for disk I/0 handling contained in the on board 3K
system monitor.
2) Full size, 8" IBM compatable 256K diskette.
3) Full software support- both FDOS III relocatable assembler
and operating system and DEBBI (Disk Extended Basic) are
available from ICOM assembled for the SPACE BYTE 8085 CPU
hardware configuration. Absolutley no patching is necessary.
4) ICOM products are well supported at the retail and OEM
levels.

WiLh this philosophy in mind, the SPACE BYTE 8085 C?U was
further developed to allow more versatility. This ofcourse
being the inclusion of the necessary routines to support the
Tarbell cassette medir:n and Polprorphie Video Interface,
enableing the use of the Electric Pencil, by Michael Shrayer
for complete word processor capability. A variety of jr:mper
schemes allow such options as relocatable system PROM
address (0000, C000, or E000), use of the II{TEL 27L6 EPROM,
for up to 6K of onboard application firmware and pin 4 & 5
clear to send fr.:nction for- serial ports and M-WRITE generation,
through the bus.

Careful review of the following information wiLl assure complete
utilization of the SPACE BYTE 8085 CPU.
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SPACE BYTE 8OB5 JUMPER OPTIONS

The SPACE BYTE 8085 CPU card is designed to be useful in many

"ppfi""tions. 
t8 option jrurper posiLions have been included to

*!i." rhe job of coniiguring tire card for your application easier.
The card is shipped raith 8-of these junpers etched in place,,
representing thL most colnrnon S-100 bus application. The card
shbuld work in your system with little or no changes necessary.

The diagrams in the followrng pages explain the functions of each
jumper. Keep in mind that changing jumpers may require a firmware
inairge. For example, if a PROM-stirting address of E000 is desired,
the 3K SPACE BYTE PROM Monitor will not function because it has
been assembled for operation at a starting address of C000. A11
links to the SPACE BYTE version of ICOM Software requires that the
PROI{ monitor start at address C000.

The card can be strapped for starting addresses of 8000 and 0000,
but the user is then responsible for providing the necessary
software for the applications. The jumpers that can be added
or deleted vrithout requiring a softwire- change are: ir.-:

t,L
W-10 ir6-;ii,'''v ..iw
w- g '',
lr1- 11 i;" v P'

w-12
w- lg ir,'o; ":"]::.w-19 > '' /

As shipped from SPACE BYTE CORPOMTI0N, the 8085 CPU card has a
starting address of C000. When the hardware systero- reset sr,ritch
is depressed, the CPU card jr:urps automaticall;r to this address.
The port addressing and memory map for all three configurations
possible are shown below.

FUNCTION

3K SPACE BYTE PROM },ION]TOR
PROM ME},IORY ARNA USING 2K 27L6
DEVICES
255 BYTE SCRATCIi RAM (in the 81551
USART DATA PORT TIO
USART STATUS CO}TTROL PORT TIO
8155 COI{TROL STATUS PORT
8155 PoRr A (8-Brrs)
8155 PORT B (8-BrrS)
8155 PORT C (6-8115)
8155 TIMER PORT (LO-ORDER)
8155 T]MER PORT (HI-ORDER)
8-BIT UNI.ATCHED INPUT PORT-----]AAe TAPE CO}ITROL PORT
},IAG TAPE DATA PORT
VIDEO CARN KEYBOARD PORT
VIDEO CAR"D M},I MEMORY (DISPLAY
MEMORY) ,^,.. -1lLi

// a r:t:.1 ,:.

2" ljit \toc 17i.'

OOOO START

0000-oBFF
0000- 17FF

1800-18FF
0
1

18
L9
IA
l_B
1C
ID

e.

NA
NA
NA
T\T AI\l:\

c0
C1
D8
D9
JJ.N.

DB
DC

o -tr

FB
FSOO-FFF

COOO START EOOO START

COOO.CBFF EOOO.EBFF
COOO.DTFF EOOO.FTFF

DSOO-D8FF FSOO-F8FF
.ou
F1f-r
F8
F9
FA
FB
FC

DD FD(-(- EC*#_^=_-_T{_A_
T\T A
IIN

I\fI
NA
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PROM STRAP?ING OPTIONS

I^I1

This jr::nper is not installed. Wl conflicts with W2 and only one_

can be installed. Wl connects +5VDC to pin 2l of all 3 PROM sockets.
This is needed when using the INTEL 27L6 PROM device.
WL

Wl and only one can
all 3 PROM sockets.

in the card.

J.r,l l :

i "{.':in.a
ir co
ii

iA
iqr!...i,i ..-:i '4(

This jr:mper is installed. W2 conflicts with
be installed. WZ connects -5VDC to pin 21 of
This is needed when using 2708 PROM devices
WJ

This jumper is installed.
be installed. W3 conneets
This is needed when using

W3 conflicts with W4 and only one can
+12VDC to pin 19 of all 3 PR0M sockets.

2708 PROM devices in the card.

4
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W4

This jr:mper is not installed. W4 conflicts with I,I3 and only
one can be installed. W4 connects A10 to pi-n 19 of all 3 PROM

sockets. This is needed when using INTEL 27L6 PROM devices on
the card.
W14, I,f15, W16

These three jr:arpers are not installed. W14 has a horizontal
jr:mper etched, connecting to the Eop of W16. This connection
is required when using 2708 PROM devices. If 27L6 PROM devices
are to be used, cut this etch, and instalL three vertical-Ly
possitioned jumpers in W-14, I^I-15, and W-16. Inlhen these jr:mpers
are installed the PROM address space is 6K. Refer to the memory
map for absolute address ranges.

l> 'a 
''

:
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w5

This jumper is installed.
can be installed. W5 sets
to C000, providing that W7

device installed does not
WO

This jr:urper is not installed. W5 conflicts wiCh w5 and only one

"an 
l! iirstalled. W6 sets the starting address of the card to

iooo, 
-pioviding that W7 is not installed. The tyPe of PRoM

device^ install5d does not modify this function.

W5 conflicts with W5 and onlY one
the starting address of the card
is not installed. The tYPe of PROM

modify this function.

L_l



W7

This jumper is not installed. W7 conflicts with W8 and only one
can be installed. W7 sets the startins address of the card to
0000, and lirnits the addressing range Eo BK total. If 6K bytes
of PROM is installed, only the scratch RAII and lK of additional
off-board RAM can be controlled. This RAI,I must be addressed
at IC00-1FFF. This is the typical case for sinsle card dedicated
controller applications .

W8

_Thi: jumper,is installed. w8 conflicts with I^I7 and only one can
be installed. W8 places board starting address under tiie controlof lf5 and W6. This jr:mper should only-be removed if the 8085 CPUis to be used in single boarC controller applications.
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S-1OO BUS OPTIONS

TJO !- | .: ; r. r,\'
l, i r-'

This jr:mper is instaI1ea.,1 inlrs jumper 
-colrnects !h"- jumP:start

bista6le outpuc to pin 67 of the bus. This pir-r is-low (0) when
the system rlset switch is depresggd, and rernains low until the
8155 Lfrip is inirialized. tnitializaxLon of the 8155 resets the
junrp-stait latch. To properly perfo::ur this fr:nction, the port
t oi the 8155 must be initiaLi.zed to an outPut port first' even
though it will then be changed to an input Por-t. Any further
exeuisions of the port C pin will not change the reset condition
of the latch.
wl0
This jumper is installed. This_ jumper eonnects to pin 68 of the
bus, ind'provides the M'write function. If this function is
provided 6y another board in the system, remove W10 from the
CPU card.
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hll1
This jr:rrper is installed. Wll conflicts with W12 and only- one
can b; iirstalled. Wll causes the SMEMR pin on the bus to be
controlled by the PDBIN signal. This function is required rf n some
systems.
I^I12

This jr:mper is not installed. W12 conflicts with W1I _and gnly
one cln be installed. W12 provides the SMEMR status function
from the decoder status output of the 8085 CPU chip.



SERIAL I/O STRAP OPT]ONS

Iii17 This jumper is installed. The SID-pin of the cPU chip- is
Unff "i.a 6y '"tt EIA RS 232C receiver, and- parallelg the CRT key-
fo"ra EIA itS232C input. This is necessary to allow. the SPACE

gVin 8085 PROM monitor ro automatically determine the correct
aRi-speed. The juurper may be removed for single board controller

"ppfit"tions, 
-ii'tir 

iroviding one additional input, and one additional
output pin to the system.
wl8
This jumper is not installed. This jumper turns on the CTS

function- for the printer port. Install this jumper if the
printer does not provide the function.
w19

This nr:nber is not installed. This jumper connects the RTS and
CtS functions together on the CPU caid.- This jumper may be required
if your CRT does not provide compat,able hqndqhaking. These
funttions appear on pins 4 and 5- of the EIA data connector. This
juurper must-be instailed when using the ADM-3 or SOROC IQ L20.



PARALLEL BUFTERND OUT?IJTS

L6 lines of buffered I/0 are provided and configured for the 1C0M

Oirt system. This buffering tay be removed, end jumper p-lu,gs in-
serted, or other buffer chip ty?es may be used instead of the
74L504'chips that are provided. Other "liips that-would increase
drive capaLility are the 7404, 74504, an4 oP99 collector versions,
7406, 7407. As-shipped the 8085 CPU card will directly interface.
ro Ehe ICOM Disk syltem, using the FC-360 disk controller supplied
by ICOM.

When renoving all buffer chips and substituting direct jumpers,
the ports maf be used as input as well a-s outquts. Please note
thar the chii marked with the star must be left installed, with
pins l and 3, and pins 13 and 11 out of the socket, and jr:mpers
made to the back oi the card as shown. This is because there are
two inverter stages in the chip used for USART control and may
not be removed.

FI
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INSTAII.ATION INSTRUCTIONS
POL]N',IORPHIC VIDEO DR]VER CARD

The PROM Monitor Software ineluded wirh your SPACE BYTE 8085 CpU
card will support a video card as the console device.

There are several modifications necessary to the card beforeit will-operate with the 8085 cpu. The primary change involvesthe divider chain formed by rcI and rc2, thar h:.viaeE rhe clockreference to a frequency o-f 15,750 Hertz needed. for faster scangeneration.

The 8085 CPU supports pin 24 of the edge connector (phase 2 clock)but the frequency presbnt at this pin Is 3.072 WIz instead of rhemore cortrnon 2.0 lfrlz found in 8080 iystems. Modification of thedivider chain is.necessary to provi-de the frequency closest to15,750 Hertz at its outpgt. _Thu frequency produc"b is nor exacrly
L5,750 Hertz so some small adjustment in trrl horizontal holdcontrol on the video monitor may be necessary.

The 8085 cPU card does not support pin 49 of the edge connector.This is norrnally phase 2 inverted. -

Details of steps necessary to modify the video card

Add a wire jumper between edge connector pins
Lenove any wires or etched jr.lmpers from the 3
JMPI (near ICl and IC2) .

24 and 49.
holes rnarked

L)
2)

3)
4)
s)

6)
7)

Cut etch connecting pins 4 and 7 of IC2.
Add a wire connecting together pins 3, 4, and 5 of IC2.
Remove etch fr-om pinq of ICl, isolating pins l, 3, 4, 5 and7 from each other and from any other plns.
Add a wire connecting togethei pins 5- and 6 of ICl.Set the board address switch tol f8OOH.

rnstall the video card in the mainframe and connect it to the
keyboard and video monitor.

N0TE: No RAM need be installed for this rest,
Turn on the system and depress 'A' on the keyboard. .The displaywill most likely have ? tbar in the horizontar. Adjust thehorizontal hold control of the display monitor untii a stabledisplay is present.

Depress R(cR) on the-keyboard. This will cause a complete lineof characters.to be_dis!layed. Adjust the tT,ro potentiometers onthe video card for line- length and- starting character possition,until the line is centered on_-the digplqr ionitor, using the 'D'cormand, display 0 to 100H. This will fLll rhe screen wirh char-acters, and point up the need for any other adjustnents to themonitor.

Operate the system according to the spAcE ByrE pRoM Monitoroperating instructions.
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OPEMTING INSTRUCTIONS

SPACE BYTE 8085 PROM MONITOR

The SPACE BYTE 8085 CPU is delivered complete with an extended
monitor programmed into 3 TMS2708JL EPROMS. This monitor program
executes at address C000H and extends to address CBFFH. The
monitor supports the I/0 devices and contains a software debugging
capability that allows assembly language programs to be execrrted
to software breakpoints that return control to the monitor.

In addition, the following support software has been incl-uded to
simplify the initial use of the CPU.

1. Serial EIA CRT I/0 routines.
2. Serial EIA Printer l/O routines.
3. IC0M Disk I/0 routines.
4. Tarbell tape read and write to cassette.
5. SPACE BYTE 2708/27L6 EPROM Prograurner controls.
6. Polymorphic video driver routines.

The SPACE BYTE 8085 CPU fully supports the CRT, Serial Printer,
and the disk interface, however, the Tarbell and Polyrr.orphic
software require additional hardware at the system leve1.
Cable assemblies complete the connection to the rear panel of the
sysEem where 25 pin female data sockets provide easy connection
Lo standard CRT and printer units.
The monitor software supports the indicated devices, and because
all related MM requirements are met by the on-card scratch RAM
located at address D800H, the main RAM memory is usable frorn
location 000H thru BFFFH, allowing for 48K RAM systems.

MONITOR COMMAMS

Monitor cormands consist of a single alpha character typed on the
console device lteyboard, followed by parameters describing the
complete job to be accomplished.

To provide minimr:sr problems in getting this product to "rrm"
in your existing system, the monitor provides for auto-device-
speed selection. The software rvill dete:-rine automatically, upon
restart, if a Pollmorphic Video Driver card is installed in the
mainframe, and/or if a eRT device is connected to the serial EIA
port provided on the 8085 CPU eard. Additionally, the CPU
automatically sets the baud rate on the CPU to match that of the
CRT.

The user sirrply strikes the letter "A" on the keyboard and the
system then iutomatically assigns that device as- the programners
console.
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SPAI-F KY I'}<

IdARFANTY DISCLOSURE

The qnoni f i n^' warranty period for the SPACE BYTE 8085 CPU is 90 davs
from the date of purchase verified b,v receipt of bulrers regis-

traLion fornc aE SPACE BYTE, Los Angeres, california. During that
period the device will be repaired free of charge if material,
comPonent or ulanufacturing defects become apparent. Hovrever your
dealer shoulC be consulted prior to contacting S?ACE BYTE. Mosr
actual device replacelrents can be handled :uickl-.2 rrw the dealer
from who you purchased your unit.

This warranry is void if rire spAcE ByrE has been

subjected to catastrophic electrical or mechanical

abuse. rn this case the unit rvirr be repaired, for
a nominal fee to cover actual device replacement

and a labor charge, This charge \^rill be authorized
in wricing prior Eo couxnencement of repairs.

N0TICE: The Space Byte Corporation hereby assunes no
liability for loss of data, system damage or personal
injury resulcing from Lhe use of said prociuet.

The SPACE BYTE Corporarion
L720 Ponrius ave. Suite 2OL
Los AngeIes, Calif. 90025

(213) 468-8080
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