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MICROKIT UNIVERSRL DEYELOFMENT SYSTEM

1.8 MICROKIT-8/16 --- UNIVERSAL MICRQCOMFUTER DEVELOFMENT SYSTEM
FOR BOTH THE 88388 RAND THE eg8ee@

The MICROKIT-8/16 is a comrplete stand-alone develorment system for
writine, debuscins. and executins rrocrams on the 8888 o the e588
microrrocessors. The system can be ordered as an 5888 based
system or a 6888 based syvstem. Conversion rackasges consistins of
a Plus-in rFrocessor module and software are avallable =so that
either system can be switched to handle the other rirocessor.

1.1 IN-CIRCUIT MICROEMULARTORS

Any microcomruter system used for rroduct develorment must have an
in-circuit emulator. The MICROKIT MICROEMULATOR rirovides for
in-circuit emulation and EFROM rFrocrammins all in one law-cost
rackase. The MICROEMULATOR also rprovides a number of additional
debuacineg aids includins sincle-step execution. tirace execution.
hardware breakroints. and software bireakroints.

1.2 TAPE AND DISK SYSTEMS COME COMPLETE WITH CRT DISPLRAY

The standard MICROKIT system comes comrlete with an 8K memory. an
alrhanumeiric CRT diseplay., an RSCII kevboard. two cassette tare
units, and software.

The MICROKIT CRT disrlay which comes standard with every system
holds 968 characters formatted as 24 lines of 48 characters.
Since the disrlay is refreshed diirectly firom the microcomruter
memory. the full 368 character screen can be written at 28,880
CPS.

The cassette tare units are standard low-cost audic recorders.

Because of MICROKIT s prorrietary recordine technieue. data is

transferred to the audio cassette units at the rate of 2808 br=s
with data reliability eeuivalent to dicital cassette units.

Two tyres of florpy disk units are available as ortional
rerirheirals. The MICRADISKA2 is a standard dual drive floFry disk
unit. This unit provides 580K bytes of hieh-sreed data on-line.
The MICRODISK/2M incorrorates two miniflorpy drives and pirovides
166K brtes of data.

1.3 TRPE OPERRTING SYSTEM SOFTWARE
The MICROKIT Tare Oreratine System software includes a

Debuacaser Monitor, an Editor. an Assembler., and a Utility rFiroairam.
ARll of these rroarams are desiened to take full advantase of the
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MICROKIT UNIVERSAL DEVELOFPMENT SYSTEM

hich~sreed CRT disrlay and the tare I-0.

Usine the fast CRT the interactive debussine rFrocram cenerates
full screen hexadecimal memory dumr displavs instantaneously.
This kind of euick system response speeds the debuscins task.

The MICROKIT Editor also makes use of the fast CRT disrlavy. The
scireen based editor is euickly learned and easy to use. because
changes are diseplaved instantly and in full context on the CRT.

1.4 QUICKRUN MEMORY RESIDENT OFERRTING SYSTEM

The RUICKRUN system is an exclusive MICROKIT software system that
Frovides the debuceer. editor and assembler all co-resident in
memoiry at once. Since the orerating system software. the source
proacram. and the obdect code are all in memory., the user is able
to instantaneously switch from editing to assembling to debuscins.
Virtually all 170 is eliminated durine the development rProcesses
exceprt for initial loadine and final dumrine of data to tare.
Because evervything is in memory. QUICKRUN is even faster than disk
for rFiroGgrams of ur to 1000 statements that fit into the memory
work area.

1.5 MICROKIT DISK OPERATING SYSTEM SOFTHWARE

The MICROKIT Disk Operatine System adds the sreed and veirsatility
of the MICRODISK/2 and MICRODISK/2M florry disk storase units to
the MICROKIT-8/16 system. The Disk Operatine System is a
sophisticated riece of software that provides full disk dats
manacement facilities.

1.6 MICROKIT-8716 STANDARD FERTURES

The MICROKIT-8/16 incoreporates a number of standard features. some
of which are unieue amone microcomruter systems:

* 8K bytes of RAM memory —- exrandable to 48K bytes.

* Memory wirite pirotect where each 1K race af memory can be
write Frotected under software control.

* 960 character CRT disrlay refreshed firom system memory.
* &3 key ASCII kevboard with 2-key roll ouver.

* Two audio cassette tare units. fully surported by the
software.
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MICROKIT UNIYERSAL DEVELOPMENT SYSTEM

* A crystal controlled rirocirammable real-time clock with 32
microsecond resolution.

* 8-level vectored interrurt.
* PBootstrar loader in PROM.

* Two EIR RS-232C serial inteirfaces - one for modem. one for
telerrinter.

* 1 mecabvtesecond DMA carability.

* Six extra card slots for custom interfaces.

1.7 THE MICROKIT SYSTEM IS WELL SUITED FOR MANY RFPLICATIONS

With all of the standard features., as well as the lone list of
ortional enhancements, the MICROKIT system is an excellent choice
as a microcomruter develorment system.

However, this is not its only arprlication. It is ideal foir many
data processine applications especially those which can make
effective use of the low-cost tare media or the miniflorry media.

In a barebones form. the MICROKIT system is also reirfect for many
micro-control arrlications. Any of the low-cost rerirherals can
be selected for addition to the barebones system to make a very
cost-effective system in industrial/rFrocess contirol., data
aceuisition. or automatic test eauirment aprlicatons.
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2.8 MICROKIT TRPE OFERATING SYSTEM

The MICROKIT Tare Oreratine System (MTOS) comes with four software
suproirt Frocirams: a DebueeerMonitor. an Editor. an Rssembler.
and a Utility prociram. The proagrams all run directly on the
MICROKIT-8/16., are surrlied on cassette tares. and load in 38 to
58 seconds.

2.1 TAPE OPERARTING SYSTEM DEBUGGER/MONITUOR

* Loads and dumrs Froairams on cassette tare.

* Debueceine commands disrlay and store memory. set and clear
breakrpoints., disrlay and set contents of reacisters.

¥ Executes proerams in memory.

* Handles bireakpoint interrurts so proarams can be interrurted
and restarted.

* Sets and resets memory rpirotect boundaries.

* Tare. EIR. CRT and Kevboard I-/0 drivers.

The MICROKIT Monitor is loaded from tare into the hieh order 3K
brtes of memory by the PROM bootstrar loader. The memory Is then
write protected so that the Monitor cannot be accidentally
clobbered by a user procram.

When the Monitor is in control., a disrlay is cenerated on the CRT
which shows the contents of memory in hexadecimal form. Each
display shows 168 bytes of memory. HWhen prosram execution Is
interrurted by a stored bireakraoint instruction o~ by the BRERK
key, the Monitor stores and disrlavs the CFPU status (recisters and
flas bits). Status can be releoaded. and execution can be
continued firom the roint of Interrurtion. Listed below is a
summary of Monitor commands:

Dn Display memory around location "n".
D +m Advance the disrlay by "m" bytes.
D -m Back-ur the disrlay by "m" bytes.

D * Display indirect.

CTRL R REFT Scroll ahead thiroush memory.
CTRL B REFT Scirall back throush memory.

s d.d.. .. Store data bytes "d" (entered in hexadecimal )
startine at the curirent disrlay location.

En Execute a rFirogram startins at location "n".

2-1
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MICROKIT TAPE OPERRTING SYSTEM (MTOS)

Laad a rirocram fFrom tarFre into memory.

W n:m Write a proeram startine at location "m" and endines
at "m" onto cassette tare.

s = Set register "+" to value "d". Resisters are
loaded Firior to besinnine execution by the "E"
caommand .

X Switch wirite rirotect status of the disrlaved memory
FaGe.

F d.d.,... Find data in memoiry.

B Sn Set breakroint. Four are avallable. sepecified by
“n" .

B Dn Pisplay breakroint "n".

B R Reset breakroint.

B C Clear all breakroints.

A bieakroint can be set in a rFrocram by storine 3 hexadecimal byte

"FF", or by usine the "B" command which saves the data rerlaced by

the "FF". When executed. the stored "FF" instruction returns to

the Monitor for debussins and saves all the CPU resisters for

disrlay.

The Monitor also pravides =
These include drivers for ¢

everal useful 1.0 service subroutines.
assette tare I-0. EIA I-0. and

CRT-kevboard 1-0.

ro
r

TAPE OPERRATING SYSTEM EDITOR

*

Allows user to edit symbolic data entered from kevboard or
cassette tare.

CRT based. line oriented editor.

Strine searrchine command.

Character and line insertsrerlaces/delete commands.
Settable tab stors.

The MICROKIT Editor rFrovides a means for creatine and urdatine
source data stored on cassette tares. Under contirol of the
MICROKIT user. data to be edited is read from tare or kevboard
into a work area in the microcomruter memory. Data in this work
area 1s disrlaved on the CRT. and can be modified by interactive
commands. When editine is comrlete. the data is written firom
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MICROKIT TAPE OPERARTING SYSTEM (MTOS)

memory onto a second tare. The work area holds about 288 lines at
a time in the basic 8K system. Lareer rrocrams are edited by
repeating the above rirocess, workina on one sesment at a time.
There is no inherent limit to procram size.

The Editor will automatically conficure the work area for systems
with memories lareeir that 8K. Each additiconal 8K availlable
Frovides srace for an additional 558 lines of data.

The CRT disrlay shows 21 data lines. The line in the center of
the screen serarated by horizontal bars is the line to be edited.
Ten lines before and ten lines after are disrlaved for context. A
summary of the Line Editor commands are as follows:

A n Rdvance the disrlay "n" lines.
CTRL A REPT Scroll ahead.

B n Back up the disrlay "n" lines.
CTRL B REFT Scroll back.

DEL n Delete "n" lines.

N Edit the center line.

I Becin insertins lines.

F “strine” Search for "strins".

L Load memoiry work area firom tare.
W Wirite memory woirk area to tare.
N Write then load.

E End-file cutrut, and rewind.
REW Rewind inrut.

CLR Clear work area.

T n.n.... Set tab stors.

Durine line edit:
SP (srace) Move cursar richt.

TRE Move cursor to next tab.
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MICROKIT TRFE QFERATING SYSTEM (MTOS)

Back-srace Move cursor back.

CTRL X Clear line for re-entiy.
I Insert characters.

D Delete characters.

R Rerlace chairacters.
RETURN Exit trom editine.

2.3 TAPE OFERATING SYSTEM ASSEMBLER

¥ Standard symbolic assemblers usins Intel 8888 mnemonics o
Motaoirala 6888 mnemonics.

* Input From cassette tare.

* Listine to CRT. or rrinter.

* (Obdect to tare or directly to memory.

* RAssembler can cenerate listine to CRT. listine to rrinteir.

obdect to tare. and obdect to memory simultanecusly durine
Fass 2.

The MICROKIT Assembler senerates obdect rroerams {1.e.. binary
data which is loadable and executable by the microcomruter) firom a
source program written in symbolic assembly lansuase. This
Frogram 1s rrerared by the MICROKIT Editor. The RAssembler
processes the the source rirosram in two rasses. Durine the first
rass the Assembler reads the source tare and cenerates a svymbol
table which is kert in memory. Durine rass 2., the Assembler uses
the symbol table and converts the symbolic instiructions into
binary data. :

Durine rass 2 3 numbeir of Assembleir ortions are avalilable as
follows: v

L Beherate a listineG oh the CRT disrlay.

T Generate a listins on the CRT disrlay tiruncated to 48
characters.

P Print a listine on the MICROKIT line rrinter.

Bn Select Baud rate and outrput listine to a rrintine

terminal connected via EIA Fort 1.
List only lines with erirors.

o Generate an obdect tare.
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The assembly lancuase itself includes a comrlete set of features.
Constants may be symbolic. hexadecimal. decimal. or ASCII., and
exFressions are allowed usins rFrlus and minus. The Assembler
allows free format statements. 1.e. fields of the statements may
be serarated by one or more blanks.

In addition to all of the standard microcomruter instructions. the
Assembler rFirovides the followins useful fFseudo instructions:

ORG Reoriacin the location counteir.

ERU Eeuate a symbol to the value of an exriression.

oc Define constants - one byte, two byte. hish brte. o low
byrte.

DS Reseirve storace sFrace.

END End of input.

SPC Blank line in listines.

EJE Skir to top of next rase in listines.

2.4 MICROKIT TRPE OFERATING SYSTEM UTILITY

The Utility FproGram Frovides and easy way to cory tarpes senerated
by the Editor, and cbdect tares senerated by the Assembler and
Monitaor.

The Utility procram itself is auvailable in source form. Since the
Utility Froeram is desiened in a modular form It is possible to
add drivers for I-0 to devices other than tare. This allows
transfers between cassette tare and other devices such as
pirinters. rarer-tare ireaders., rarer tare rFrunches. etc.

2-6
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SAMPLE RSSEMBLY LISTING GENERARTED BY MICROKIT RSSEMBLER:

MICROKIT RASSEMBLER -- VER 2.@

vaaa
aioe
ai1e3
aias
a1a3
a1a9
@18n
a1ee
g18€&
o110

u112
8113
a114

a115
0116
8113
011R
8118
a11c
ai1p
811E

a121
a122
a123
0124
aiz25
a128
a129

310661
@EFF
21082
1

23

ao
c2agod
2600
QEFF

FE
ES
41

BE
bA1Ce1
1)
s
7R
23
as
c21581

E1
’
23
ap
cz1z201
’e

* *
* BUBBLE SORT K
* *

ORG X-188~ ORIGIN RT 108
ENTRY LXI SP.X7188° SET STRCK PTR
MYI C.,233 INIT LOOF CTR

LXI H.X-“288° RRER TO BE SORTED
ILOOFP MOV M.C

INX H

DCR C

JNZ ILOOP

MYI H.X 288~

mMvI C.,235

SORT MOV A.M OUTER LOOP
FUSH H SRVE RADDR
Moy 8.C INIT INNER LOOP
SORTL CMF M COMPARE
JC  SORT1
Moy D.M XCHG DRTR WITH MEM
Moy M.A
Moy A.D
SORT1 INX H INCR RDORESS
DCR B DECR LOOP CTR
JNZ SORTL
POF H END OF INNER LOOP
Moy M.A STORE DRATAH
INX H INCR RDDRESS
DCR C DECR LOOFP CTR
JIJNZ  SORT
HLT DONE
END ENTRY ENTRY POINT
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3.8 QUICKRUN —-- MEMORY RESIDENT OFERATING SYSTEM

QUICKRUN is a3 comrlete "in memory" orerating system for develoring
8888 or 6888 microcomputer rproarams usine the MICROKIT-8/16.
RUICKRUN rFrovides a rroaram develorment tool unmatched by any
other software develorment system. It consists of a
monitordebuscer, editor and assembler all co-resident in memory
alons with a 14K byte source code worksrace and 4K byte obdect
code work space. This is sufficient to store a3 1888 line source
PrOGHam.

3.1 INSTANTANEQUS FROGRM DEVELOFMENT

Since the system software. the source frocram and the obdect code

are simultaneocusly in memory. the useir is able to instantaneously

switch from editine to assemblins to debussine. This facilitates

rarid rrocrammins develorment because chances are made directly in
the source pracram. Then the prosram 1s re—assembled and is ready
for testineg in a matter of seconds.

Once the QUICKRUN software is loaded. and once the source Frosram
1s loaded at the besinnine of a develorment session. no further
I/0 is required. For the usual arrlication where the source
Frogram will fit intoc the 1888 statement memory work area. Fraoagram
developrment 1s even faster than disk based systems.

3.2 MEMORY IS WRITE PROTECTED

QUICKRUN makes use of the MICROKIT system’s unicue SK EAM memoary
boards with write Firotection recisters. This allows eack 1K rFace
of memory to he individually rrotected and unrrotected under
proagiram control. Nithout this feature. the user could
lnadvertently "clobber" his source rFirogiram durine execution and
destiroy hours of work.

Non-volatile storaee of debussed rFiroarams (source and obldect} is
Frrovided by the MICROKIT-8-16 system cassette tare units. Loadine
and dumrine to cassette tare ltakes less than 3 minutes and iIs
usually done only once rFer session. Thus QUICKRUN rrovides the
microcomputer rproerammer with tools that were previously available
only on the larsest of comruter systems. and makes the
MICROKIT-8/16 superior to systems costine more than twice as much.
Yet the MICROKIT-8-16 with RUICKRUN i=s still the least exrensive
develorment system with rFerirherals.

3-1



RUICKRUN MEMORY RESIDENT QPERATING SYSTEM

3.3 QUICKRUN MEMORY REQUIREMENTS

The QUICKRUN Oreratins System reauires 32K of microcomruter
memory. User procrams can accury the first 4K of memory. from
aeaa to BFFF. The system software. editor work area. and
assembler symbol table cccury the resion fFrom 1888 to 7FFF.

3.4 QUICKRUN DEBUGGERSMONITQOR. EDITOR. AND RSSEMBLER

The QUICKRUN Memoiry Resident Oreirstins System uses the standard
MICROKIT editor. assembler and debusser monitor procrams with a
serles of enhancements.

Thiree system commands have been added to all rrosrams. These
allow the user to switch between the three system rFrocrams:
Editor. Assembler and Monitor. They are:

JR - Jumr to the Rssembler
JM - Jume to the Monitors/Debuscer
JE = Jumep to Editor

The Assembler rFroscram differs from the standard tare assembler In
that it ordinarily takes its inFut from the editor work area. and
Flaces the obdect data directly in memory. However. it can

assemble from tare as well. and it can senerate obdect tares too.

The Debusser rFroaram has one siegnificant enhancement over the
standard Debusser Monitor. Values of symbols in the assembler
srmbol table can be referenced by their symbolic name. For
examrle. if a rFroeram Just assembled has a symbol "LOOP" in it.
the debusser command "0 #LOOFP" will mowve the disrlay to the memory
locatior assiened to the symbol by the assembler. Each time the
Froaram 1s reassembled. the =vymbol table walue will be
automatically urdated to the new symbolic values.

2.5 PROGRAM LEYELOPMENT USING RUICKRLUN

The rFrocram develorment process usineg QUICKRUN besins by loadine
the QUICKRUN system from tare. LControl is transferred to the
Editor usine the "J E" command. If the rroegram to be tested is
aliready on tare., the source tare is loaded by the Editor.
Qtherwise the rFrocgram is entered firom the kevboaird.

Once the proseram 1s in the Editor work area and has been modified.
it is ready for assembly and testins. The Assembler is invoked by
the "J A" command. MWhile many assembly parameters are avallable.
1f no rarameters are srecified for the assembly. the QUICKRUN
assembler will read the erosram in the Editor work area. and rlace
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the obdect code directly in memory. HAn assembly will take firom 1
to 15 seconds derendine uran the leneth of the source rroeram. R
proaram of aboul 1808 statements will take about 15 seconds to
assemble.

If any syntax errors are detected. a messase will indicate this at
the end of the assembly. When erirors are exrected it is a eood
idea to reauest the error only diseplay on the CRT by the "E"
ortion. Then eriror lines will arrear and can be corrected in the
Editor by doine a "J E".

Once the rFroegram is assembled, testine camn becin. The Debuseer is
called usine the "J M" command. The user riroeram can then be
executed usine the "E" command. The full range of debuseins
commands are avallable to track down any buss.

When chances are to be made., it is easiest tao return to the Editor
rather than rpatchine Iin hexadecimal. When chanees are made
directly in the source rraociram. it can be reassembled and ready
tor testineg in a matter of seconds.

Only actual usase of the MICROKIT QUICKRUN system will communicate
the real speed and rower of this unieue rroscram develorment
concert.
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4.8 MICROKIT DISK OPERATING SYSTEM (MDOS

The MICROKIT Disk OrFeratine System (MDOS) adds the sreed and
versatility of the MICRODISKASZ or the MICRODISKAEZEM florpy disk
storace units and a sorhisticated disk orerating system to the
MICROKIT-8-16 Microcomruter Develorment System.

With MDOS the MICROKIT user is able to edit and assemble laree
proairams 16 times faster that with the ltare based svstem. and 168
times faster than TTY based systems. The florry disk medla
combined with the unieue =creen based editor. interactive
debuacgeir: hish—-sreed assembler. and orFtional in-ciircult emulator
makes the MICROKIT-8-1& the most rowerful microcomeruter
develorment system available.

MPOS has a number of sishnificant desichn features which make it one
of the most flexible and rFowertul disk oreratincg systems svallable
on any microcomruter system. These features are:

* Yariable size files.

* RAllocation by tracks.

* Files can be wirite rirotected.

* Files can be rermanent so they can’t be accidentally deleted.

* Files can exrand even after filline initial allocation.

*  Unused srace can be released Firom files.

* Loader iIn EFPROM allows virtually all of memoiry to be loaded
tfirom diskette.

* Disk 170 can be overlarred with rFrocessor execution.

* Entire diskette can be coried in 3 minutes.

* Data can be loaded into memory at the rate of 3848 bytes rer
second.

* 32K bytes of memory can be loaded in less than 18 seconds.

* R 2888 line Frociram can be read by the Editor in less than 18
seconds.

* R 208688 line prosiram can be assembled in less than 45 seconds.

* piskette files can be coried to and firom cassette tare.

* FEasy transfer from one system function to another.

* Rll data manasement functiocns are callable firom user
FroGrams.

* User can easily add new functions to the system.

* pDiskettes are formatted so that 5 sectors can be read rer
revolution. or 38 sectoirs rFeir second.

* Rutomatic CRC test and error recovery.

* IBM comratible media.

4.1 DISKETTE FORMART

Each diskette has 77 tiracks. the first of which is reserved by
MDOS to store the directory of files on the diskette. Thus a
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maximum of 76 tiracks is available foir user files.

Each tirack has a caracity of 26 sectors. which are 128 bytes in
lenath. This makes the caracity of a track 3328 brtes, and the
caracity of the diskette 252.928 bytes. Since none of this space
is reeuired foir system data. it is all available for useir data.

Srace foir files under the MDOS system is reserved in multirles of
tracks. That is, the smallest amount of disk srace that can be
allocated to a file is one track. Conseauently there can be a
maximum of 76 files rer diskette. In the other extireme. the
maximum amount of space that can be allocated to a sinscle file is
the full 7é tracks of available srace.

4.2 USING THE MDOS SYSTEM FOR FROGRAM DEVELOFMENT

The MICROKIT Disk Oreratine Srstem rFrovides all of the softwaire

tools necessary for the rarid develorment of laree microcomputer
programs. The MDOS system is comrosed of four mador functions:

Editor. Assembler. Debuscer, and Monitor.

The safware develorment rirocess tyrically rroceeds in the
followine manner. First the EDITOR is used to enter a rFiroscram in
symbolic assembly lancuace. The riroGgram is tyred into the Editor
which stores the data in files on the diskette media. The Editor
1ls also used in later revision of the rroeram to read it Firom
diskette, revise i1t, and write it ocut acain.

Once a rirociram has been stored on diskette in svmbolic assembly
lancuage form., the ASSEMEBLER is used to translate it into binary
oir machine languace form. The Assembler reads the file generated
by the Editor. referred to as a "source" file, converts the
symbolic rpirogiram into the binary executable ecuivalent. and writes
the executable form into another file called an "obdect" file.

The Assembler is carable of detectine a number of simeple svntax
errors, and flass lines with errors In them when they are found.

The rFirociram can be tested when it is loaded into memory by the
DEBUGGER. The Assembler only rrovides for the translation of the
rroGram from symbolic assembly lansuasge form into executable
machine lancuace ftorm. but does not allow for Froeram testine.
The Debuseer rirovides for the testine and "debusscins" of the
program. The fFroaram is loaded from the obdect file riroduced by
the RAssembleir into the microcomruter memory. The memory then
contains the machine readable and executable form of the symbolic
Frragiram tirst generated in the Editor. The Debusser has a command
which becins execution of the rrocram. The rrosiram can make use
of the MICROKIT CRT disrlay for outrut. and the kevboard foir
input. If the rroaram does not execute rFrorFerly. as Is usually
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the case initially. a whole rance of facilities are rFrowvided by
the Debusser to diasnose the riroblem.

Execution of the rrosiram can be interrurted by bireakroints set by
the Debuscer. A breakroint is a rlace In the rrosram where
contirol will be returned to the Debusser so that the contents of
the CPU recisters and memory can be examined. Memory data can be
chanced by the Debusser. and the rroseram tested asain. Thirouch
memory disrlavs, recister dumps. and breakroints the rirosam
errors are soan found.

Then the rFroeram revision Frocess besins aealn by enterine the
chances into the symbolic rrosram throush the Editor. The
Assembler~ is asain used to translate the source rirosram to obdect.
and the Debusser is used to load and test the rroscam. Theoush
rerpetition of this cycle. the rFrosram 1s cquickly rFerfected.

The MDOS system facilitates the develcrment cyvcle by considerably
reducine the amount of time to carry oult the editine. assembline.
loadine:, and testine cycle. Foir larce Frosirams. the MDOS svstem

RUIckly returns the initial investment by savine sisnificant
amounts of exrensive rrociram develorment time.

4.3 MDOS FILES

The MICROKIT Disk OrfFeratinse System is actusally 3 collection of
files which contain the executable modules of the system:

MONITOR (File name: MON: Size: 2 tiracks
FProvides disk data manasment functions such as cireate fliles.
delete (scratch) files. rename files. disrlar File names.
chance File attributes. and cory files=s.

EDITOR (File name: EDIT: Size: 2 tiracks2

Allows for creatine and urpdatine source (text) files stored
on diskette.

ASSEMBLER (File name: RASM; Size: 3 tracks)

Conveirts. source files created by the editor into obdect files
which are loadable and executable.

DEBUGGER (File name: DEBUG; Size: 2 tracks)
Disrlays the microcomeuter memory In hexadecimal and RSCII.

and allows faor the editine of data in memory. The debusser
also allows rFrosirram bireakroints to be set and reselt. When a
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bireakraint 1s encountered durins execution. the debussei
senerates a full resister and flag disrlay.

The Debuseer rFrovides for aobdect files to be loaded into
memory for execution or dumrped from memory after beina
modified by the debuccer.

UTILITY (File name: UTIL; Size: 3 tiracks)

The utility rFirocram Frovides the carability of corvine data
between the varlious rFrerirheral devices (e.s. tares, disk.
rarer tare, etc.) auailable for the MICROKIT-8-16.

OBJECT FILES (File name: TRAPE-IO. Size: 1 track?

Contains the tare., EIR., CRT and Kevbaard routines available
in the Tare Oreratine System Monitor. This is an obdect file
which means that it contains the routines in executable Form.

SOURCE FILES (File names: I0-SUBR and UTIL-5RC)>

The first file contains source code for the EIR. CRT. and
Kevboard routines., and the second file contains source for
the Utility procram. The I/0 subroutines are rFrovided foir
inclusion with user generated rFrosrams. The Utility pirosram
source code iIs provided so that additional customized
functions can be easily added.

4.4 TRANSFERING BETWEEN SYSTEM FUNCTIONS

All functions of MDOS recosnize the Jume "J" command to Fass
control to anather system function. The form of the "J" command
is the character "J" followed by the first letter of the system

file name containincs the desired function.

The followinae table lists the JdumrFr commands:

Command Tiransfeirs to
JM Monitor
JE Editor
JA Assembler
JD Debusaer
JuU Utility
JI Emulator Debusser (ortionald
JHW Woird Processor (ortional?
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4.5 MDPOS MONITOR

When the MICROKIT disk oreratineg system is initially leoaded. the
Monitor pProsram receives contiral. The Monitor rpirovides all the
necessary disk data manasement functions includine create. delete
(=scratchl. rename. free srace. exchanse names. chanse attributes.
display file names. cory file. and cory all files.

The monitor commands are as follows:

COMMRAND FUNCTION

C frilename Cireates a file with name "filename".

C filename.init.,ext Cireates 3 file with the name "filename".
havineg an initial size of "init". and an
extension size of "ext". Both "init" and

"ext" are srpecified as decimal numbers
between 1 and 7F6&.

5 filename Delete (Scratch) "filename".

A filename.attributes Chances the attributes of "filename".

The list of attributes follows as a
sexeuence of the letters Q. S W, P. or Z.
Attributes are:

S -- saurce file

0 -- obdect file

W -- write rirotect file

F —-- rermanent file

g —-— system file

D Disrlay information about the files on
unit 8. Rlone with each file name. is a
list of the attributes and the size in
tiracks.

D unit Disrlay the files on "unit". which may be
"B" Ol“ lli n.

I Initialize the diskette in unit 1. All
files are deleted and an emrty directoiry
1s formatted.

J function Transfer control (Jumr) to the system

function srecified by "function'.
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M fraom-name.to—-name Cories (Moves) the contents of
"from—-name" to the file srecified by
"to—-name".

R old-name.,nnew-name Renames "old-name" to "new-name".

E filenamel.tilenamesd Exchances the names of the two files

"rilenamel® and "filenamel". This can be
used to exchance "old" and "new" Editor
source files.

F filename Frees any unused tiracks in "filename" and
returns them to the free track list.

X firom—unit.to-unit Cories (Nfirs) all non-system files (i.e.
without "Z2" attribute) Ffrom "from-unit”
(8 or 1) to "to-unit” (8 or 1).

X Ffrom-unit.to-unit.s Cories only system files. This allows 3
convenient way of corvine MDOS to 3 new
diskette.

X Ffrom-unit, to-unit.A Cories all files. system and non-system.

This allows a convenient way of makins a
backur cory aof a diskette.

4.6 MDOS EPITOR

The MICROKIT disk orerating system editor is entered firom any of
the system functions usine the "JE" command. The editor rFirovides
the carability for creatine and urdatineg source (text) files on
diskette.

The commands of the DOS editor are Forr the most rart identical to
those of the Tare OrFeiratinag System Editor.

The commands "L" {(Load):, "REW" {(Rewindd, "W" (Writel. "N" (Next).

and "EY (End-file) are either not needed., or have been modified to
provide for the srecification of inrut and ocutrut files necessary

for the orFeration of the disk system.

4.7 MDOS ASSEMEBLER
The MICROKIT Disk Oreratins System Assembler is carable of readine

assembly lansuase source files and rerformine the translaticon into
machine executable obdect files.

4-6



MICROKIT DISK OFPERATING SYSTEM (MDOS?

The assembler functions are identical to those of the Tare
Orerating Sy=stem.

4.8 MDPOS DEBUGGER and MICROEMULATOR DEBUGGER

The [Disk QrFeratine System [Debuscer provides the same basic
debuseing features as the Tare OrFeratine System Monitor. The
commands rFrovided by the debusser are "[D'" (Risrlavd, "S" {Store)d.
"E" (Executeld. "X" (Chanee rFrotectiond. "F" (Find3. "B"
{Breakroint set-resetd, "L" {(Load). "WN" (WNriteld. "Z" (Chansce
reglster values), and "J" (Exit}. The breakroint function of the
ERK key and the breakroint instruction RST 7 (N°FF- Y are also
imrlemented by the disk system debuscei.

The Microemulator Debuseer 1s made available when the ortional
MICROEMULATOR in-circult emulator and EFROM eproagrammer 1s ordeired.
In addition ta the commands frovided by the standard debuseer. the
Miciroemulator Debusser has the commands for controllineg emulation.
single-ster execution., trace execution. hardware breakroint. and
EFPROM rFirosrammineg. The additional commands rprovided by the
Microemulator Debusser are "N" (Execute with interrurts disabled).
“T" (Tirace executioni, "M" (Set emulation moded. Y“C" (Verify EPROM
emrty X "P" (Prosgram EPROMY. """ {Verify EFROMY, and "I" (InFut
data from EFROM .

The rFrimary difference between the MDOS debussers and the Tare
Orsiratine System [ebuseeirs 1Is the memory loadinse and dumrine
commands.,  The "L" {Load) and "N" (Write) commands hawve been
extended to allow for loadins memary firom and dumeine memory to
disk files.

4.9 MRAS UTILITY

The [Disk System Utility function Frovides the carability of
tiransfer-ine data between the various media surrorted by the
MICROKIT system.

In the first release of the Disk Oreratine System. only the
tiransfer of data between disk and cassette tare is imrlemented.
New releases of the utility will be made available when additional
functions are avallable. However., the comrlete source code for
the wtility module is suprlied with MDOS so that the user can
imrlement drivers for additional or custom rerirheral devices.
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5.8 MICROEMULRTOR IN-CIRCUIT EMULRTOR

The MICROKIT MICROEMULATOR rirovides the desien encineer and
proarammer with a valuable tool that extends all of the
MICROKIT-8-16"s rowerful editinag. assembline and debucscine
facilities directly into a hardware system that is beine
develored. The desisner/rrocrammer 1s able to exercise all of the
user system I/70 devices. memory. interrurt structure and direct
memory access facllities throueh the MICROEMULATOR rplus. MWith the
MICROEMULATOR., the MICROKIT-8-16 will resrond to user system
interrurts, ready line., reset line. hold line and clocks. It will
cenerate addresses., status sienals and strobes and it will send to
and receive data fraom the user system.

When the MICROEMULATOR rlus is installed in the CPU socket of the
user system. the MICROKIT system can access the memory and I-0
devices of the user system. Proarams residine in the MICROKIT RAM
memary can execute and access memory of the user system as If they
were ~running in the user system. Thus the MICROKIT RAM can be
used as FROM or RAM simulator In rlace of memory in the user
system. OFf course since the MICROKIT system can access memory 1n
the user system. 1t can directly execute rproerams residine in the
PROM aor ERAM memory of the user system.

The MICROEMULATOR consists of four modules:
1. The MICROEMULATOR losic board. which rpluss into the MICRUOKIT

system card case., and controls the connection between the
microrrocessor within the MICROKIT and the user system.

157

The MICROEMULATOR rlus assembly. which rprovides the rprocessor
sianals at the end of a remote cable that can be rlusced
directly into the system microriracessor socket.

5

The hardware bireakpoint, sincle-ster. and EFROM riroai-ammer
intertace module. which also pluss into the MICROKIT card
CaGe.

. The EFROM prosramming assembly with a zero-insertion force
socket., which is connected via 26 pin ¥lat cable to the EPROM
Frogrammer interface module.

The MICROEMULATOR rackase provides thiree serarate functions.
These are:

1. The extension of the MICROKIT-8-/16"s microrrocessor into the
useir system.
The analysis features of hardware breakroint and sinele ster.
The ability to rrosram the 2788 (1824 x 82 and the 2784 (512
x 8 EPROM=.

oy ha
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This combination of tools iIs esrecially useful in the task of
combined hardware and software develorment. It should be
Frarticularly valuable durine rroduct develorment. hardwaire
software intesration, production test, and derot maintenance of
micirorrocessor systems.

3.1 BRSIC OPERARTION OF THE MICROEMULRTOR

The MICROEMULATOR uses the same microrrocessor for both the host
Ffunctions of rFroaram develorment. and the user functions of
emulating the microrrocessar in the system under test. Commands
are included in the MICROEMULATOR Monitor that allow the desiener
to switch over various of the microrprocessar functions into the
user system. Thus, there is serarate software control of 1) the
source of clocks: 22 the source and response to interrurts. reset
line and ready line; 3) resronse to user PMA reeuests: and 42
memory marrine functions.

The MICROEMULATOR software rFackase 1s extiremely simple to use and
easy to learn. In addition to the basic MICROKIT Monitor
commands., the MICROEMULATOR Monitor provides for enabline
enulation mode. sincle-ster execution. trace execution. hardware
breakroints, and EPROM rprocramming.

DPuring the initial rhases of a desian rproairam. before any
Frototyre hardware is avallable. the MICROKIT is used in its
noirmal mode to develop software. Gradually. as the hardware
system is brousht ur. various functions can be switched into the
user system fFor testine.

First the clocks are switched over to see iIf the clock
circuits, sync.. etc.. are workinse rirorerly. Memory of the
user system can be disrlaved by the MICROEMULATAOR Monitor.

Second. test rrocirams are executed so that resronse to
interrurts, reset and ready line can be tested. User DMA
made is connected and enabled as recuired.

Third, diashostic rFirocrams are develored and run usine the
MICROEMULRTOR to test the oreration of I/0 devices and verify
the hardware desich.

Fourth. the user system is exercised with all rrocram and
data memory in the MICROKIT memory. thereby simulatine PROM
and RAM in the user system.

Fifth. the memory functions are switched over to the user
system with user RAM and user PROM takine the rlace of
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MICROKIT FPROM and RAM simulator memory.

Finally. sixth, the MICROKIT is comrletely disconnected and
the user micropracessor Is installed in the system.

This stepwise arpiroach to debuceine hardware and software is
extremely effective since each ster is a relatively small
extension of the rrecedine ster.

5.2 MICROEMULATOR DEBUG COMMANDS

Only a few commands have been added to the standard
Monitor/Debuacacer but rrovide access to all the rower of the
MICROEMULRTOR. Because the MICROEMULATOR has the effect of makina
all of the user system memory aprear to be within the MICROKIT
system. the user PROM and RAM memory can be displaved exactly like
MICROKIT system memory. In fact, when the MICROEMULATOR is pluced
into the user system. all of the normal Debuaceer-Monitor commands
function foir the user system exactly the same wavy that they do for
the MICROKIT system itseltf. The "D" disrlavy command is used to
display 168 bytes at a time, and the "S" store command is used to
make chanees in the memory data. Also. the "E" execute command is
used to beecin execution of procrams in the user system memory.

The commands rrovided to handle the srecial features of the
MICROEMULARTOR are as follows:

M r:sF:P Set operatine mode. Four rarameters can be
srPecified.
C -- switch to user clocks.
U -- enable to user contirol lines.
D -- enable useir DMA reauest.
E -- does all of above.

T Begin trace execution at rresent disrlay location.

T addr Beain trace execution at hexadecimal address
"addr".

T# Recall last tirace disrlay.

CTRL E Sincle-ster the riroci~ram.

CTRL E REPT Slow-ster the proeram at about 18 instiructions rer
second.

E 56 Set hardware bireakroint to current diseplay
location.
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B D@ Disrplay location of hardwaire breakroint resister.

N Becin execution at the current disrlay location
with interrurts disabled.

N add~r Begin execution at location "addr" with interrurts
disabled.

c Check that EPROM is comrletely erased.

I addr Input data from EFPROM into memory startine at
laocation "addr.

P addr Frocram EPROM from memory startine at location
"addr".

F addr.len When leneth is specified. this provides for

riroGramming smaller 2784 EPROMs.
Y addr Verify that the EPROM data matches memory data.

When sincle-ster execution is used., the MICROEMULATOR Monitor
urdates the memory dump diseplay and the recister disrplay after
execution of each instruction. This lets the rirocirrammer watch the
execution of a Froaram in intimate detail.

The tirace execution mode stores the instruction executed and the
full resister contents after the execution of each instruction.
The tirace execution save area hold data for the last 28
instructions. HNWhen a rroeram is interrurted by a hardware
bireakroint. software bireakroint. or manual breakroint (BRK key).
the MICROEMULATOR Monitor cenerates a comrlete tirace diseplay.

This disrlay has one line for each instruction in the trace table.
The address., the instruction code. the reacisters., and the stack
rointer are all saved and disrlaved.
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6.1 STANDARD MICROKIT-8-/16 HARDWARE CONFIGURATION

The MICROKIT-8-16 system consists of the followine elements=:
mainframe, kevboard. CRT disrlay., and two cassette tare units.
The mainfirame is rackased in a comract desk-tor enclosure and

contains power surrlies. a card case., and the four system modules:
CPU. RAM., CRT-Kevboard I-0. Tare—-EIR I.0.

The MICROKIT system is built around a universal system buss
thiroush which all the system modules communicate. The CPU module
interfaces to this buss and contirols the orFeration of the system.
The 80888 and 6888 are only the first of a series of processors Lo
be suprorted by the MICROKIT-8-16 system. The modular nature of
the system makes it adartable to other rorular 8 and 16 bit
PrOCesSsors.

The 8K byte memory of the standard system is contained on one
memory module. The system memory 1s easily exranded by rplusscine
in additional 8K modules. Each 1K race nf memory is serairately
write rFrotectable under software contirol.

Input/outrut firom the MICROKIT-8/16 is rrovided by the two IS0
modules. The CRT-Kevboard 1.0 module contains the interface losic
faor the kevboard and the CRT disrlay. The kevboard interface
surrorts the mini-orerator console located on the kevboard. The
consale functions include two switches: "system reset" and
"initial Fproegram load" {from cassette tared, and two status
disrlays: "run". and "interrurt enabled". All aother front ranel
functions and debusaeins alds are provided by an interactive
debusser thirroush the CRT disrlay.

The =second I/0 meodule., which is the Tare-EIA module. contains a
numbeir of Iinterfaces as follows:

Tare Interface - The tare intertface conneclts the microcomruter to
the two audio cassette tare units.

Dual R5-232C Intertace - This allows bit serial communication with
both a terminal and a modem. Sreeds ur to 1288 Baud are
Fassible. under rFroaram control.

Crystal Controlled Real Time Clock - The real time clock is used
by the R5-232C interfaces for accurate bit timina. The
clock is also available for aother timine arrlications.

&8-Bit Parallel 170 Fort - This TTL rport is unassiened and allows
foir interfacine a user desiened device. It rFrovides a
bidirectional test rort that can interface with user
eauirment. .
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Bootstrar PROM - The 256 byte FROM contains a bootstirar loader
which may be invoked by the initial load button on the
kevboard-console. It loads the system software Firom
cassette tares.

6.2 MICRODISK FLOFPY DISK UNITS

Two florry disk units are available for the MICROKIT system. The
MICRODISK/2 is a dual standard ¥florpy disk wnit. while the
MICRODISKA2M is a dual miniflorry disk unit.

Both systems consists of two elements. The dual disk drive and an
interface card which rluss into the MICROKIT system buss. The
intertface card contains the disk bootstrar FROM and the rarallel
I1/0 inteirfaces reeulired by the disk contirollers.

The disk drive controllers are contained in the disk units
themselves. Both disk units contain the followins: two disk
drives., a controller, and rower surrlies. The disk controllers
Frirovide a full comrliment of disk commands. as well as sectaor size
read and write buffers. The disk commands include seek. seek
track 8. read, write, and reset.

6.3 MICROPRINTA6S LINE FPRINTER

The MICROPRINTA65 is a &5 1lrm line rrinter for use with
MICROKIT-8/16 Micirocomruter Develorment System. The MICROPRINTASES
prints bidirectionally at 63 lines-rer—-minute on standard TTY roll
rarer. The printer utilizes a 5 x 7 dot matrix to produce hichly
lecible characters. Standard TTY ribbons are also used. thus the
user Is free From the bother and cost of special rarer or special
ribbons.

The MICROFRINTA/6S is a simrle. rroven and reliable line rrinter
carable of heavy duty oreration. It can rrint sincle and
multirart forms. Options are available for form feed fan-fold
rareir, and urreir and lower case printine.

The MICROFPRINTA6S is delivered comrlete with interface and
software to run with the MICROKIT-8/16 microcomruter system.
Optional software includes a Nord Processor rackase for use with
the urrer-lower case rFirinter.
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6.4 TRBULAR MICROKIT-8-16 SYSTEM SFECIFICATIONS

CFu
Word Size

Memory Size

Memary Protect
Memory Cycle
Interrurts

System Clock

I/0 Channels

DMA

Real Time Clock

System Buss
Kevboard

Mini-console

Cassettes

CRT

Standard System
Modules

868@ o~ 6840
8 bits

8K bytes. expandable usins 8K modules to 32K
bytes within the basic enclosure

Nrite rFrrotect for each 1K bytes of memory
4568 ns read. 378 ns write
All I-0 dewvices have maskable interrurts

Crystal contirolled, 2 MHz +/~ 8.1% Faor 2888,
1 MHz +~/=--8.1 % for &880

CRT interface

Kevboard with mini-conscle interface
Dual tare interface

Dual EIR RS5-232C interface

8-bit rarallel inFutsoutrut rFrort

Standard

Crystal contirolled, with 32 us +/- 8.1%
resolution

Universal, no assiened card rositions
33 key RSCII. 2 kevy rollover

System "restart", boolstrar "load". "run"
disrlay. "interirurt ensbled" disrlav

C2) sincle tracks, Philirs tyre audioc cassette
units. Read and write at 186 to 280
characters rer second.

Modified Panasonic 12" klack and white
television

CrU

8K RRM
CRT-Kevboard I-0
Tare-EIR 1.0
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MICROKIT SYSTEM SPECIFICATIONS

Standard Software

Standard
Pocumentation

No. of Card Slots
Oreirating TemrF.

DC Power Surrlies

AC Poweir

RC Recertacles
FPhysical Size
Weisht

Ortional Modules

Monitor

Editor

RAssembler

Utility

PROM bootstrar loader

Assembler Reference Manual (4 Pas.
Editor Reference Manual (28 FPa=s.
Hardware Reference Manual {48 Pas.
Oreirating and FProasramminag Manual {72 FPas=.

i@
18 C to 40 C

+3Y @ 8A
+12¢ @ 1.5R

-12¢¥ @ 1.5R

(Larcer rower surrlies may be reeuired for
exranded systems)

S58-/68 Hz.

115238 VAC., 158 Hatts

(3 switched outlets for tare wnits and CRT
Ftox 17" x 12"

25 lbs.

M3-38 Univeirsal rprototyre board

M8-31 Module extender

MB8-18 8K RRAM memory module
M8-11 8K FROM and 2K static RAM module

W



CpPU

M8-80

MICROKIT SYSTEM BLOCK DIAGRAM

8K MEMORY

{ M8-10

———> i/0

M8-20

CRT & KEYBD

CRT
] KEYBD I
)

TAPE
1

TAPE

t—————— O O
EIA & TAPE
——  1/0
M8-21
e——» O O
t » EIA 1
> EIA 2
» 8-BIT I/0
ADDITIONAL
S—
MODULES



MICROKIT MODULE SPECIFICATIONS

.l

88238 CPU MODULE SPECIFICATIONS Ma-8a

Processor

Instirucion Set

Memoiry RddressinG

I-/0 Addressins

System Clock
Interirurts
Pawer—on Restart

Connector

Board Dimensions

Orperatine Temr.

DC Power Reauirements

gage

r8 includine conditional branching.
binary and BCD arithmetic. losical
orerations.: subiroutine stack. 7 rescisters
16 bits. wup to 64K bytes

8 bits. ur to 236 inFut and 2356 outrut
addresses

Crystal Controlled, 2.8 MHz +-- 8.1%
8 level vectored priority interrurts
Automatic bhootstrar load

Dual 58-pin on 8.125 centers
Wirewrasr PSN CPHS100-188 (SRARE)

6.08" x g.a8" x 8. 862"
18 C to 98 C
+5 +/- SX @ B.63RA

+12 +/- 5% @ 8.87R
=12 +~- 5% @ B.835A



OMA
REQUEST

DMA
ACKNL

READY

DELAY |
DELAY 2

RESET

READ STROBE
WRITE STROBE
MEMORY .CYCLE
1/0 CYCLE
READ/WRITE

8080 CPU BLOCK DIAGRAM (M8-80)

CRYSTAL ol-gggn 8
CLock DECODE | |
\
- F/F HOLD
16 ADDR 16
HLDA -
- F/F |= / BUFFER
8080
— F/F 22 cru
—
res| 8 DATA 8
- yi
™~ F/F > 7 —~——
I INT BUFFER
POWER L
ON WR DBIN
1
B MEMR
- WR
- CONTROL INP | STATUS
- - QUT ——
= LOGIC ouT 1 LATCH
) B INTA
3
PRIORITY] /.
ENCODER |’
8

7-2

BANK
SELECT
0-7

ADDR.

DATA

INTERRUPT REQUESTS 0-7



MICROKIT MODULE SPECIFICATIONS

7.2 RAM MEMORY MODULE SFECIFICARTIONS M8-18

Memory Size

Word Size

Cycle

Refiresh

Connect.or

Boairrd Dimensions
Operatine Temp.

DC Power Reeuiirements

8K bytes

8 oir 16 bits (16 bits reeuires two
modules)

468 ns read; 978 ns write usins 4K
dynamic RAM chirs

64 us every 512 us accomplished by CRT
access

Dual 58-pin on 8.125 centers
Wirewrar PAN CPH8188-188 (SAE?

&.80" x 8.88" x @.@62"
10 C to 48 C
+5 +/~- OX @ 8.3A

+12 +/- S5X @ 8. 28R
-12 +/- 5% @ 8.85A8



MEMORY BLOCK DIAGRAM (M8-10)

12 ADDR 12 MEMORY DATA 8
ADDR, ——Ff— i ARRAY f <—e/— DATA
BUFFER | " |suFrer
8i92x 8
|
WR
ADOR;, BANK WRITE
* DEMUX |[~—¢—{PROTECT[=—¢
SELECTO._’—-———P SELECT LATCH
WRITE
STROBE
- BUFFER |—
| o
CONTROL DECODE
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MICROKIT MODULE SPECIFICARTIONS

F.3 CRT - KEYBORRD I-0 MODULE SFECIFICATIONS

Ma-2a

CRT Disrlay Size
Character Set
Chairacter Generation
Display Memory

I/0 Transfer Rate
Refresh Rate

Yideo Outrut

Interrurts

Kevboaird Interface

Mini-Console Interface

Connector

24 lines of 48 characters
Standard 64 character ASCII set
S x 7 dot materix

Accesses main memory usinae DMA

Comrosite video without interlace

Maskable interrurls for kevboard strobe
and break interrurt (BRK) key

v bit ASCII with character strobe

Switch closures for srstem "reset" and
bootstirap "load":; TTL outruts for drivine
"eun” and "interirurt enabled" LED s.

Dual S8-fFin on 8.125 centers
Wirewrar P-N CFPHS188-188 (SRE>
28-pin Scotchflex header
Connector PN 3421 (3M>
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CRT & KEYBOARD

I/0 BLOCK DIAGRAM (M8-20)

| LINE CHAR. poT _|vipeo COMP.
REG. GEN. SHIFT ={DRIVER VIDEO
\ A
CNTR. | - STNC
CRYSTAL
osc CHAIN | V.SYNC
8
DATA ~<—f—a-

10

oMA ADDR, ,
REQUEST cNTR. | 7

16
}—— ADDR,
BANK 6
”— »| SEL. /’
»| LATCH
1/0
BUFFER|~ PECOPEL, CONTROL
/7
/
KEYB. KEYB.

STROBE DATA
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MICROKIT MODULE SPECIFICATIONS

Board Dimensions &.88" x g.68" x 8.8962"
Orerating Temr. 186 C to 48 C
DC Power Reruirements +5 +/=- 9% @ 8.FR

=12 +/- 3% @ 8.85R

a-8it 1o | KEYBOARD

7-7

MICROKIT-8/16
I/0 Connectors



TAPE & EIA 170 BLOCK DIAGRAM (M8-2I)

TAPE | ~| TAPE READ [~
TAPE 2 DECODER 6
v = DATA
TAPEI —= TAPE WRITE
——— &
TAPE 2 —=- ENCODER
TAPE I — TAPE MOTOR
CONTROL |~——*¢
TAPE 2 L
et /8
ElA2 = »| INTERFACE N DECODE CONTROL
RTC N
A COUNTER
CLOCK
BOOT ||
_ | BUFFER PROM
256 x8
8-BIT /8
1/0 7
- LATCH |-

7-8



MICROKIT MODULE SFECIFICATIONS

’.4

TAFE - EIAR 10 MODULE SFECIFICATIONS

Cassette Tyre
Tare Units
No. of Heads

No. of Gars

No. of Tracks
Recordine Technigue
Bit Transfer Rate

Recordine Density

Character Transfer Rate

Erroir Detection
Error Correction

Error Rate

Record Size

Philirs tyre audic cassettes
Panasonic RQ-3089AS

One

One

One

Phase encoded (Hairvard)
26000 brs

1867 +/- 2% bri

228 cprs max.
188 crs averase includinse overhead

16-bit checksum
Redundant recorded data

1 in 1,800,000 bits
1 in 188,000,008 bits

Recoverable:
Unirecoveirable:

Yariable (1 to 32K bytes)

7-9
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MICROKIT MODULE SPECIFICATIONS

Inter Record Gar
BaT. EOT

Manual Rewind
Write Pirotect
No. of EIR lines
Modem Contirol

Baud Rates
Real Time Clock

I/0 Fort

FPROM Memoiry

Interrurts

Boaird Dimensions

Connector

Oreiratineg Temr.

Power Reeuirements

1.875 inch (1 second)
Recoirded codes

End-to-end in 68 seconds
Knock out tab

One te terminal, one to modem

Reaquest to send, clear to send. carrier
detect

58 to 12809 software cenerated

Crystal controlled, 32 us resolution:
overflows at 2.848 ms

8 bhit rarallel. seneral rFurrose TTL.

inrut and-sor outrut foir rarty line I/0 or
interprrocessor communication.

296 bytes for loader

Clock overflow and I-0 port resuest; all
maskable

&.08" x 8.68" x @.as2"

Dual S8-,in on 8.125 centers
Wirewrar F+/N CPHS81886-100 (SRE)
28-pin Scotchflex headei
Connectoir PN 3424 (3M>

18 C to 48 C

+5 +/- 5% @ B.65R

+12 +/~ 5% @ 8.83R
=12 +/= 5% @ 8.85R
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MICROKIT WORD FROCESSOR

Note on the rireraration of this document:
8.8 MICROKIT WORD FROCESSOR

This rerort was rprerared usine the MICROKIT Word Pirocessing
system. The MICROKIT Word Processor allows the user to pirint
neatly formatted reroirts. manuals. documents etc. It is used in
condunction with the MICROKIT Editor rFroserram. The text to be
printed is first entered. alonse with format commands. usine the
Editor. The Word Frocessor rFrogram is then used to read the text
firom the Editor tare. format the data according ta the imbedded
cammands, and rrint it.

The Word Frocessor recochizes a seiries af formalt commands. These
format commands are of the form TAR (where AR represents two
alrhabetic characters). The Word Firocessor also recosnizes AR
Cwhere A Ls any alrhabetic character) 3as a case shift. Thus if
the useir is in the normal lower case mode then "ATHE" will rrint
"The. "

The basic unit of text is the raracrarh. New raracrarhs are
sienalled by TPP at the besinine. Each time the Word Frocessor
encounters PP it will skir two lines and besin a new raracrarh.
Text within a rarasrarh is entirely free form. The Word FProcessor
will fit the maximum number aof words on each line that it can
without violatine the line width limits. Thus all extra sraces
will be surriressed on rFrint out. QOther commands such as 1TAI
(As-Is Mode? are used to suprress this blank suppression mode of
oreration.

The Word Processor has software interfaces for the
MICROPRINT/65-LC line ririnter and the BCD wversion of the IBM 2741
"Selectric" terminal.

The format commands recoenized by the Word Processor are:

COMMAND  FUNCTION

. o e - - o o o o

™NL Execute a carriage-return and line feed to rosition the
Frirint head at the besinnine of a new line. Qverides
paraairarh rules.

1PG Execute a foirm feed (line printer) or reecuest a new race
(2741 terminal).

Ttuc Set urrer case mode (shift-lock3).

e Set lower case mode (shift-unlock).



MICROKIT WORD PROCESSOR

PP Skir two lines. Position print head at the first column
and start a new paracrarh.

185 Backsrace on the 2741 terminal only. Used for
underlinine o overstrikine.

1+SKnn Skir nn lines.

TIFnn Conditional new race. Rvoids printine of headinss as

the last lines on a pace. Skirs if line is within the
last nn lines.

TtAI Enter the As-Is mode. This will defeat the extra srace
suprression feature of the normal rparascrarh mode of
oreration.

T1ER End the As-Is mode.

tTTI Flacs the followine text as a title to be printed on

each pace. (Note: title must be followed by a TPG
command to ensure printineg title on the first rPace).

TET Ends the title.

™NT Surpiresses the title on all subsecuent races.

tIMm Indents all subsecuent text. The indent will be 5
sraces unless reset by the 1IS command.

TEI Ends the indent mode.

+ISnn Set the indent to value nn.

TLUNnN Set the line width to nn. The default line width is 66
characters.

TPShn Set the number of rrinted lines per rFace to nn. The
default numbeir of pirinted lines is 53.

rIL Start a label at the left marein durine indent mode.

TEL Flacs the end of a label.

+TEBnn Position the print head to column nn. Overides the

raraeirarh mode.

RS Reset to default Pace Width, Fase Lenath and Indent.



MICROKIT WORD FROCESSOR

EXAMPLE OF TEXT RS SEEN ON THE CRT SCREEN

TPPATHIS IS AN EXAMPLE

OF THE USE OF THE
TUCMICROKITTLC ~WORD
Z/PROCESSOR /PROGRAM.

ZIT USES MANY OF THE
COMMANDS IN THE
REPORTOIRE .

~/FOR EXAMPLE :

TNLTIMTIS28
TPPTIL/LABEL TEL

“LABELING AN INDENTED
PARAGRAPH.

“THIS USES THE /I/L

AND ZE-/L COMMANDS .
tPPTILA/TAB ~COMMANDTEL
tTR48 /MOYES THE PRINT HERD
TNLTTB48 TQ POSITION 48.TEI
TPP/THESE RRE R FEMW
EXAMPLES OF THE USE OF
THE TUCMICROKITTLC

ZWORD APROCESSOR PROGRAM.
ZWITH A LITTLE

“PRACTICE ITS USE

SHOULD BECOME SECOND
NRTURE.

ENARMPLE OF THE WORD PROCESSGR QUTPUT RS PRINTED OUT IN HARD COPY
This is an example of the use of the MICROKIT NWord Frocessor

Program. It uses many of the commands in the rerortoire. For
examrle:

Label Labeling an indented rarasirarh. This uses the
IL and EL commands.

Tab Command Moves the rpirint head
to position 40.
These are a few examrles of the use of the MICROKIT Word Processonr

Proagram. With a little practice its use should become second
natuire.
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