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MICROKIT-8/16 MICROCOMPUTER DEVELOPMENT SYSTEMS

FIRST UNIVERSAL MICROCOMPUTER DEVELOPMENT SYSTEM FOR BOTH THE 5886
AND THE 68ee

The MICROKIT-8/16 is a complete stand-alone develorment system foir
writine, debuceine. and executine rFroGrams on the 8888 or the s308
microprocessor. The system can be ordered as an 8888 based svystem
oir a 69906 based system. Conversion rackaces consistine of 3
plue-in processor module and software are available so that either
system can be switched to handle the other rFrocessor.

Either basic svstem comes complete with an 8K memory. an
alphanumeric CRT diserlay, an RASCII kevboard: two cassette tare
units, and software. Its excellent software includes a
monitor/debueccer, editor. and assembler desiened to take full
?gsantaae of the hieh-sreed multi-line CRT displavy and the tare

The MICROKIT-8/16 CRT diseplavy holds 9268 characteirs formatted as 24
lines of 4@ characters. Since the disrlay is refreshed directly
from the microcomrputer memory, the full 968 character scireen can
be written at 20,800 crs. Usine the fast CRT the interactive
debueeineg proeiram can eenerate a full screen hexadecimal memoiry
dump diseplay instantaneously. This kind of euick system resronse
speeds the debuseine task.

The MICROKIT editor also makes use of the fast CRT display. The
screen based editor is euickly learned and easy to use, because
chances are displaved instantly and in full context on the CRT.

To keer cost low, the MICROKIT-8/16 uses a standard television set
for the high-speed disrplay, and audio cassette units for mass
storace. PBecause of MICROKIT’s proprietary recordina technicue.
data is transferred to the audio cassette units at the irate of
28@2 brs with data reliability comparable to dicital cassettle
units.

MICROKIT-8/16 FEATURES

The MICROKIT-8/16 incorrorates a number of standard features. some
of which are unieue amonc microcomputer systems:

8K brtes of RAM memorv--exrandable to 3I2K bytes.

Memory write protect where each 1K race of memory can be
write protected under softwaire control.

960 character CRT display refreshed from system memory.
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33 key RSCII kevboard with 2-kev iroll over.

Two audio cassette tare units, fully suprorted by the
sof tware.

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

Interrurt driven 170 RAll I/°0 devices includine the
real-time clock can interrurt the CPU  All interrurts can be
masked under software control.

Yectored interrupt.
Bootstrar loader in PRON.

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

1 mecabvte/second dMA carability.
Six extra card slots for custom interfaces.
OPTIONS AND ENHANCEMENTS

The MICROKIT-8/16 is backed ur with a full line of enhancements.
These include In-Circuit Emulators. EPROM proGrammers. add—-on RAM
or EPROM memories. line printers., "semiconductor disk" memory
resident oreratiné systems., and sinele or dual drive florry disks
with disk orperatine systems. ‘

With all these rerirherals. the MICROKIT-8/16 is alsoc well suited
for laboratory and industrial aprlications such as: 1) a comrlete
inexrensive comruter. 22 a programmable controller, or 32 a dats

aceuisition svstem.

MICROKIT~8/16 HARDWARE CONFIGURATION

The MICROKIT-8716 system consists of the followine elements:
mainframe, kevboard. CRT diseplay. and two cassette tare units.
The mainframe is packaced in a comract desk-tor enclosure and

contains rower surrlies. a card caece, and the four system modules:
CPU, RAM. CRT-Kevboard 1/0. Tare-EIR 1,0

The MICROKIT svstem is built around a universal srstem bus throush
which all the system modules communicate. The CPU module
interfaces to this bus and controls the oreration of the svystem
The 8688 and 6880 are only the first of a series of processors to
be surrorted by the MICROKIT-8/16 svystem. The modular nature of
the system makes it adartable to other porular 8 and 16 bit

1-2



MICROKIT INC. MARY 1976

ProCessors.

The 8K byte memory of the standard system is contained on one
memory module.  The svstem memory Is easily exranded by rlucGcline
in additional 8K modules. Each 1K race of memory lis serparately
write protectable under software control.

Input/outrut from the MICROKIT-8/16 is pirovided by the two 1/0
“modules. The CRT-Kevboard I/0 module contains the interface losic
for the kevboard and the CRT display. The kevboard interface
suprorts the mini-orperator console located on the kevboard. The
console functions include two switches: ‘"svstem reset"” and
"initial proGcram load" {(from cassette tare), and two status
disrlars: "run", and "interrupt enabled”. All other front ranel
functions and debueeine aids are provided by an interactive
debueceer throush the CRT display.

The second I/0 module., which is the Tare-EIR module. contains a
number of interfaces as follows:

Tare Interface - The tare interface connects the microcomruter to
the two audio cassette tare units.

Dual RS-232C Interface -~ This allows bit serial communication with
both a terminal and a modem. Speeds up to 1200 Baud are
rossible. under rFiroeiram contirol.

Crystal Controlled Real Time Clock - The real time clock is used
by the RS-232C interfaces for accurate bit timine. The clock
is also available for other timine arplications.

8-Bit Parallel I/0 Port - This TTL poirt is unassiened and allouws
for interfacine a user desiened device. It provides a
bidirectional test rort that can interface with user
eauirment. .

Bootstrap PROM - The 256 byte PROM contains a bootstrar loader
which may be invoked by the initial load button on the
kevboard-console. It loads the svstem software From casselte
tares.
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MICROEMULRTOR

The Microemulator provides the desien eneineer and proerammer with
editineg. assembling and debueeine facilities directly in to the
harduare svstem that is beinc desianed. The desiener/proai~amme
is able to exercise all of the user svystem 1/0 devices. memory.
interrurt structure and direct memory access facilities throueh
the Microemulator plue. HNWith the Microemulator. the MICROKIT-8/16
will resrond to user system interrupts, ready line, reset line,
hold line and clocks. It will aenerate addresses. status sigrals
and strobes and it will send to and receive data from the user
system.

The comrplete Microemulator consists of four distinct modules.

These are: 1) the Microemulator loeic board, which mounts in the
MICROKIT and controls the connection between the microrrocessor
within the MICROKIT and the user system; 2) the Microemulator plua
assembly, which provides the processor at the end of a remote
cable that can be plueceed directly into the system microprocessor
socket; 3) the hardware break sinale ster and PROM rroairammer
Interface module, which also mounts in the MICROKIT card cace; and
4) the PROM prosrammine assembly. which is connected via 26 pin
flat cable to the PROM interface module.

The Microemulator rpackage can then be considered to rrovide three
serarate functions. These are: 1) the extension of the
MICROKIT-8/16"s microrrocessor into the user system:; 2) the
analvsis features of hardware breakrpoint and sinecle ster; and 2)
the ability to proeram PROMs -- specifically the 2784 (512 x &
and 2708 (1824 x 8) PROMs. This combination of tools is
especially useful in the task of combined hardware and software
develorment. It should be rarticularly valuable durine product
develorment, hardware software inteeration. rroduction test., and
depot maintenance of microrrocessor systems. Hith such features
as the MICROKIT RAM orerating system or disk oreratine svystem., it
rrovides tools unmatched in systems costina many times more.

BASIC OPERATION OF THE MICROEMULATOR

The Microemulator uses the same microprocessor for both the host
functions of proeram develorment: Iincludine souirce code editine.
proGeram assembly. proeram loadine, FROM proerammine and
Perirherals manasement; and the user functions of emulatine the
microprocessor in the svstem under test. Commands are included in
the microemulator monitor that allow the desiener to switch over
various of the microrprocessor functions into the user svystem.

Thus, there is serarate software control of 1) the source of
clocks; 2) the source and reseponse to interrupts, reset line and
ready line; 3) response to user DMA reeuests: and 4) memory
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marpPing functions.

The Microemulator software rackaece is extremely simple to use and
easy to learn. In addition to the basic MICROKIT monitor commands
CDISPLRY: STORE, EXECUTE, MWRITE. FIND and BRERKPOINT SETTING). the
Microemulator monitor adds three additional functions: SINGLE
STEP, CONTROL <(for settine the mode of orperation) and TRACE.

Durine the initial phases of a desien proeram (before the hardware
is available), the NICROKIT will be used in the host mode to
develor softwaire. OGOradually, as the hardware system is biroucht
up, various functions can be switched Into the user svysten.

Thus., first the clocks would be switched over to see if the
clock circuits, svnc. ., etc.. were workine prorerly.

Second, contirol would be passed to the user svstem and
resronse to interrurts, reset and ready line can be tested.
User DMA mode would be conmnected and enabled as reaquired.

Third, a NOP procram would be executed to verify
sicroprocessor oreration in the user enviornment.

Fourth, diasenostic rroeirams would be develored and run usine
the Microemulator feature to test the orperation of 170
devices and veirify the hardware desiaen.

Fifth., the user svystem would be exercised with all rrogiram
and data memory in the MICROKIT usineg FROM simulator and RAM
simulator memory within the MICROKIT system.

Sixth, the memory functions would be switched over to the
user system with user RAM and user PROM takine the rlace of
MICROKIT PROM and RRAM simulator memory.

Finally. seventh, the MICROKIT would be comrletely
disconnected and the user microprocessor will be installed in
the system.

This stepwise arrroach to debuesine hardware and software is

extremely effective since each step is a relatively small
extension of the precedinc ster.
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NICROENULRTOR DEBUG COMMANDS

Only three commands have been added to the basic Monitor-Debusacer
described on pases 3-1 and 3I~3 of MICROKIT MICROCOMPUTER
DEVELOPMENT SYSTEMS. These three commands are:

crP.rP Set oreratine mode (Contirol). Three rarameters can
be specified.
C switch to useir clocks.
u switch to user contirol lines.
D enable user DMR recuest.
T Beain trace execution at present cursor location.
T addr Beain trace execution at hexadecimal address
“addr®. :
TS Recall last trace disrlav.
EC¢control) Sinele-ster the rroeram

4-3



MICROKIT INC. : RUGUST 1970

0s5/868a

MEMORY RESIDENT UOPERRTING SYSTEM FOR MICROKIT-8/16 MOD 8@8e@
NICROCOMPUTER DEVELOPMENT SYSTEM

05/8888 is a comrlete "in memory" oPeratineg system for develorine
86892 microcomputer rrograms usine the MICROKIT-8/16. (0S/868@
Provides a proeram develorment tool ummatched by any other
software develorment system. It consists of a monitor/debuscer,
editor and assembler all co-resident in memory alons with s 14K
byte source code worksrace and 4K brte obJect code work srace.
This is sufrficient to store a 10068 line source Frocram.

Since the system software, the source procram and the cobdect code
are simultaneously in memory., the user is able to instantaneously
switch from editine to assembling to debuseine. This facilitates
rarid proerammine in two ways since (1) overhead for loadine
piroGrams and data is reduced to zero and (2) the user is able to
raridly test manvy chanees and ortlions.

0S/886868 makes use of MICROKIT’s unieue 8K RAM memory boards with
write rirotection reeisters. This allows eack 1K race of memory to
be individually protected and unrrotected under proeram contirol.
Without this teature. the user could inadvertently "clobber" his
source ProGgram during execution and destrovy hours of work.

Non-volatile storasce of debuceed proerams (source and obdect) Is
provided by the MICROKIT-8-16 system cassette tare units. Loadine
and dumpine to cassette tare takes less than 3 minutes and is
usually done only once rer session. Thus 0578688 provides the
microcomputer rrocirammer with tools that were previously avalilable
only on the lareest of computer systems. and makes the
MICROKIT=-8/16 superior to systems costine more than twice as much.
Yet the MICROKIT-8/16 with 0S/8688 is still the least exrensive
8688 develorment svystem with perirpherals.

MEMGORY CONFIGURATION

05/8688 runs in 32K of main memory. User prosrams can occury the
first 4K of memorvy. (X8888° -~ X‘OFFF’) The systems” pProcrams,

fdingrggrk area, and Svymbol Table occupy the recion from X°1088°
o X ’, ‘

0578088 SOFTWARE

The 05/888a software packace uses the standard MICROKIT Editor,
Assembler and Monitor pirirocrams with a series of enhancements as
will be described. These fall into four catecories: 1) Svstem
commands, 2) Editor commands. 3) Rssembler commands. and 4)
Monitor commands. These commands will be described in that order.
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SYSTEN COMNANDS

Three System Cunnands have been added. These allow the user to
switch between the three srystem rroerams: Editor. Rssembler and
Monitor. Thevy are:

JA - Jump to lLhe Rssembler wheh in Editor or Monitor mode.
JM - Jump to the Monitor when in Assembler or Editor mode.
JE =~ Jumr to Editor when in the FAssembler or Monitor mode.

These commands allow the user to raridly switch firom one of the
srstem software rpackases to the other. This means that when
errors are detected in the Monitor rroerams thevy can be
immediately corrected in the source proeram rather than usine
machine lancuace ratches.

NEW EDITOR COMMANDS

A small numbeir of commands have been added to the Editor rproaranm.
In most cases, they are desiened to reduce the orFrportunity for
orerator error.

The commands are as ftollows:

CLR - Clear the Worksprace. This avoids the rossibility of
inadvertently clearine the worksprace by tyrine a "C".

REW ~ Rewind the Inrut Tarpe. This avoids the rFossibility of
inadvertently rewindine the tare with an "R".

A RETURN duiring READ will interrurt the READ routine.

A RETURN durine WRITE will eenerate the messace RESTART
WRITE?. This allows the orerator to interrurt a WRITE
command without losing the contents of the worksrace. Thus.
if the cassette has been inserted urpside down. or the '
recorder is not in the write mode. correction Is rossible
without losine the workspace contents. RAfter the RESTART
WRITE messace arPears, the rroerammer may tyre either a "Y',
in which case the output tare will be rewound and the work
area will not be cleared, or the rrosrammer may tvre RETURN.
in which case the write will be interrurted and mav be
restarted.

E C ~ Outruts ta tare and writes and end-of-file. but does
not delete the data from memor Useful ¥oir checkrolnting
work in proeress without deletzne it so that it has to be
read in acain.
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Three commands have been included that allow the procrammer to
write two tares on the initial entry of the rroeram. This
pProvides the same sort of redundancy that the “old" and “new”
tares provide after the first set of tares have been written. In
this case. the rproarrammer Lnserts cassettes into both recorders
and ruts both recorders into the krite mode. He then has
available the followine three commands:

WB - Outrut to both tares. R write command, Just like any
other write command.

WB¥ - Write the tor half of the worksrace to both tares.
EB - Qutrut to both tares and End-file.

Two more commands have been added that allow the user to scroll
thirouch the workseace. They aire:

Control A - Hdvance orne line.
ControL H Rereat - Scroll up.
Contirol B - Back-up one line.
Contirol B Rereat - Sciroll down.

NEW RSSEMBLER COMMANDS

A series of commands have been added to the RAssembler in 05/86886.
These Frimarily are used to accomplish assemblies out of memory.
The default input is from memory. the defaull obJect is to memory.
Pass 1 and pass & are both run in resronse to a RETURN after
invoking the Rssembler. The followine inrut/output orption
rarameters have been added to Pass 1 and Fass 2:

1 -1 1is 3 parameter used to run Pass 1 from tare. It is
used in condunction with the I command that indicates a tare
InFrut.

& = 2 15 a rarameter, acaln required only for inFut firom
tare. It can be used with assamblies from memory also to
avoid re-runnine Fass 1. ,

I - I is a parameter reaulred both in Pass 1 and Pass 2 when
inrput is from tare rather than from memory.

The following rarameteirs arrly to Pass 2 only. NOTE: when
assembline From memory, the 1 and 2 rarameters are nolt necessairy.
Alzo, it is not necessary to have both the L and T commands in
order Lo et a truncated listine on the CKRT. The T command alone
will produce a tiruncated listine. The rparameters are as ftollows:

L - List the proaram to the CRT:; non-truncated.
- List the rroaram to the CRT; truncated.

List erroirs only. '

Froduce an obdJect tare.

Inhibit the cbdect load to memory.

M-~
11
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P - Print the listine on an UOkidata Printer (the default
print option is now for the Okidata Frinter).

Bn - Print to EIR Port 1. The n following is an ortional
Parameter specifvine Baud rate as described in the assembly
manual. NOTE: The default Baud rate is 119 Baud.

One other modification of the Assembler involves a missine end
statement. If the Assembler encounters an End-of-file without an
End statement, it will rrint the messace NEXT TRPE . . . "E" TQ
END. If the rrocrammer then tyres "E" the Assembler will
automatically insert an End statement. Otherwise, the piroerammenr
may insert another tare into the reader and continue the assembly.

NEW MONITOR COMMANDS

A numbeir of new debuesinc commands have been added to the Monitoir
PrOGIHEM, They are: : .

FD.D.,. . . = Find command, used to search memory for
hexidecimal stirines.

F - Find command without rarameter, uses the last parameters
loaded.

B S5n - Set breakrpoint 1 throush 4. allows the proecrammer to
set wr to 4 breakpoints Iin the proeiram. The instructions
clobbered with the software breakrpoint (FF) will be saved so
that thevy mavy be rectored

8 Dn - Display breakroint command., rpositions the cursor at
the specitied breakpoint.

B R ~ resets the breakroint at the breakroint location Just
disrlaved.

BC - Clears all temrorary storace of breakeoints. Rllows the
Frocrammer to asain set from 1 to 4 breakroints.

Control A - fAdvance the memory diseplay 8 locations.
Control B - Backur the memory disrlay 8 locations. NOTE: The
rereat key will scroll in combination with these commands.

The Store (5. Find (F) and Zar (2> commands have been modified to
allow either HEN or RASCII characters as areuments. Thus, the
tollowine commands are valid:

5 “A”
F MB#’ "C:‘

Z A="A°

The Disrlay (D), Execute (E), and HWrite (W) commands have been
modified to allow for expression evaluation of the address usine
the tollowine orerators: “+% for addinse parameters, "-" for
subtractine rarameters, "*" to point to an indirect address. and
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finally a new orerator "#" Indicatine a symbolic label. This last
orerator allows the rroerammer to position the cursor at the
‘location of a label stored in the Label Table. For example, if
the label LOOP has the hexadecimal address 113, then the command
D#LOOP will cause the cursor to be rpositioned ot address 113. RAll
orerators will be scanned from left to richt. There iz no
hierarchy in any of the orperators.
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MICROPRINT/65
65 LPM PRINTER FOR MICROKIT-8/16 MICROCOMPUTER DEVELOPMENT SYSTEM

The MICROPRINT/863 is a 63 1lpm line printer for use with
MICROKIT-8/16 Microcomputer Develorment System. The MICROPRINT/65
pirints bidirectionally at 65 lines-per-minute on standard TTY roll
rarer. The printer utilizes a § x 7 dot matrix to produce hichly
lecible characters. Standard TTY ribbons are also used, thus the
uggg is firee from the bother and cost of special parer or srecial
ribbons.

The MICROPRINT/6S is a simrle, proven and reliable line printenr
carable of heavy duty operation. It can rrint sinele and
multirart forms. Options are available for form feed fan-fold
rarer, and urper and lower case rrintine.

The MICROPRINT/65 is deliveired comrlete with interface and
software to run with the MICROKIT-8/16 microcomputer system.
Ortional software includes a Word Frocessor rackace for use with
the uprer/lower case printeir.
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MICROKIT DISK OPERATING SYSTEM

The MICROKIT Disk Operatinag Svstem -- MICRODISK -- consists of a
dual floepy disk drive. interface and software packase.

With MICRODISK the user is now able to edit and assemble laree
ProGgrams 169 times faster than is rossible with TTY based svstems.
The MICRODPISK combined with the unieue scireen based editor,
interactive debusceer, hich speed assembler and In-Circuit Emulator
make the MICROKIT-8/16 the most rowerful microcomputer develorment
system available.

Each diskette has 77 tracks. The first track is alwayvs reserved
by the system for the directory of files. Thus., there are ré
tracks available for system and user files. Each track is 26
sectors of 128 brtes.

DISK OPERATING SYSTEM FERTURES

The MICROKIT Disk Oreratine System incorroirates a numbeir of
features which make it unieue amone microcomputer systems:

Overlapred 1/0 and hich-sreed assembler doubles assembly
throushrut.

File manacement system provides up to 76 files per diskette.
Dual drive system provides 508 kilobytes of on line storace.
Minimum resident Monitor reduces main memory requirements

Disk manasement functions allow user to create "load and co"
srstem files for producltion rrocrams.

Hieh sreed CRT disrlay and interactive debuseer automatically
eenerate full screen "snapshot" reecister and memory dumps
faster than the blink-of-an-eve.

Interactive screen based Editor eliminates blind editines.
User receives instantaneous feedback on the resulls of each
editine command.

Utility packaee is provided for tiranslation of media to and
from:; telecommunication roirts. rarer tare. cassette tare,
EPRON‘s, and diskette. Utility packace is provided iIn source
form allowing users to include all or rart in their rrocrams.

All Monitor functions -- creatine, accessine for read and
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write, deletina. copvine and renaming of disk files -- are
accessible by user proerams. These rowerful file manacement
functions provide the complete carabilites of disk oreratine
system for any arrlication the user may envision.

Bootstrar loader in EPROM eliminates clumsy manual
orerations. '

Disk intertace board also contains a full interface for
hiaeh-sreed parer Lare reader.

MICRODISK SOFTWARE

The software packaee is oreéanized into six modules as follouws:

MONITOR Provides the basic disk manacement functions that are
used to: create, delete, copy and rename files.

EDITOR Creates and updates source (text) files stored on
diskette.

- ASSEMBLER Converts editor cireated source files to machine
executeable obJect files.

LORDER Loads and dumps obdJect files.

DEBUGGER Generates the monitor "snarshot" dump disrlay and
rrovides interactive rproeram debuscins features.

UTILITY The utility module allows the user to transfer files
from media to media. Includes routines for cassette
tare, diskelte., EFROM, telecommunication lines. and
rarer tare.

OPERATING PROCEDURES

The MICRODISK svstem allows the user to invoke any of the system
modules from the rpresent module he is using with the followina
commands:

JM Jume to Nonitor
JE Jume to Editor
JA Jumr to Assembler
JL Jump to Loader
JD Jumr to Debueeer
Ju Jump to Utility

The user may create up to 30 other svstem files of this type.
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MONITOR

The disk monitor is loaded from diskette into the tor end of
menory by the EPROM bootstrar loader. The MICRODISK Monitor is
used for file manacement functions. The Monitor commands are
summarized below.

C filename.
init, ext Creates a file with name “filename”, size "init".
and extension size "ext"'.

S filename Delete (sciratch) "filename".
A filename,
attributes Chance the attributes of "filename". attributes
are:
0 - obJect file
S - source file
W - write protected file
P - permanent file
Z - system file
D Cunit) Dismplay the dirottorv for "unit® which may be @ or
1. Unit mav be omitted with default to unit a.
I Initialize and clear all files on unit 1.
M fromfile, |
tofile Cories (move) “fromfile” to "tofile® the

destination file “tofile” mavy have the rirefix "N: "
to indicate the file is to be created

X fromunit,

tounit, Parm Cories all files from diskette in "fromunit" to
diskette in “toumit”. ‘“parm" indicates which files
are to be coried as foallows:

No “parm“copry all user files

A cory all files

Y cory all system files
R oldname.
newname Rename the file "oldname" to “newname"
EDITOR

The MICRODISK Editor has all of the features of the tare and 0/S
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8680 Editors described on races 3-2 and 3-4 of "MICROKIT
NICROCOMPUTER DEVELOPMENT SYSTEMS". In addition the MICRODISK
Editor has the followine file manaacement copmands:

W filename Write all data firom the editor work area to
“rilename”. o

N Write all data from the editor work area to the
previously orpened write file.

W¥* Write all data from the editor work area to the
previously orened write file. Do not clear the
Wwork area.
Note that combinations of the above parameters are
allowed. |

L filenawme Load the editor work area from “filename”.

L Lofd additional data from previously sepecified read
file. '

N Nrite work area to previously srpecified write file
and load additional data from rreviously srecified
read file.

RSS5EMBLER

The MICRODISK Assembler is auite similar to the tare and 075 888@
Assemblers described on rases I-5 and 3-6 of "MICROKIT
MICROCOMPUTER DEYELOPMENT SYSTEMS". tHE MICRODISK Assembler will
reauest (uron assembly rirocess request) the name of the Input File
(source file) and the name of the Outrut File (obJect file>. The
MICRODISK RAssembler will allow the user to create a new file for
the obJect code without return to the Monitor.

LOARDER

The MICRODISK Loader is used to load and dump obJect files. The
loader has three commands:

L filename Loads data from "filename®" into memory.

E filename Loads data from "filename® into memory and becins
execution at entry roint.

W filename,

addri, addra, . . . UWrites data from memory at specified addresses into
*filename"” File mavy be created without return to
the Monitonr.
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DEBUGGER

The MICRODISK Debucaer has the same functions as the Tare System
Monitor described on pages 3-1 and 2-3 of “MICROKIT MICROCOMPUTER
DEVELOPMENT SYSTEMS"; with the excertion of the tare commands.
These functions have been implemented in the Loader.

urIiLIty

The MICRODISK Utility contains a number of functions which rirovide
for the transfer of data between the various media (diskette.
cassette tare, rarer-tare, telecommunication rorts and EFROM
ProGranmer) surported by the MICROKIT system.

The only function reauired is a coPy tunction and the orerator

need only specify inrut device, source or obJect data, outrut
device and "filename” if the disk is to be used.
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8088 CPU MODULE SPECIFICRTIONS M8-88

Processor

Instrucion Set

Memory Rddressine

I/0 Addressine

System Clock
Interrurts
Power-on Restart

Connector

Board Dimensions
Oreratine Temr.

DC Power Reeuirements

86e8a

78 includine conditional branchine.
binary and BCD arithmetic, loacical
orerations, subroutine stack, 7 reecisters
16 bits, urp to 64K bvtes

8 bits, up to 256 input and 256 outrut
addresses

Crystal Contirolled, 2.8 MHz +/- 0. 1%
8 level vectored priority interrurts
Automatic bootstirar load

Dual 58-pin on 8. 125 centers
Wirewrar P/N CPH8180-188 (SRE>

6. 08" x 8 60" x 0. 062"
16 C to 98 C
+5 +/- 5X @ 8. 75R

+12 +/- 35X @ 0. 2R
-12 +/- 5% @ 8. 65R

8-1



DMA
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 (;*R'SE'R 8 BANK
CLOCK DECODE —f— seu.ecg_
\
-] F/F HOLD
16 ADDR 16
HLDA > ADDR.
- F/F = 4 BUFFER
8080
e i R
—| F/F oY CPU
RES B ,8 DATA f
I INT BUFFER
POWER L
ON WR DBIN
i
- ‘ MEMR
- WR
- CONTROL [ INP_| STATUS
— QUT @
~ LOGIC OuT | LATCH
- INTA
3
PRIORITY
ENCODER |/
8

INTERRUPT REQUESTS 0-7
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RAM MEMORY MODULE SPECIFICATIONS M8-18

Memory Size

Word Size

Cvcle

Refiresh

Connector

Board Dimensions
Oreratina Temp.

DC Power Reeuirements

8K bytes

8 or 16 bits (16 bits reeuires two
modules)

460 ns read; 970 ns write usineg 4K
dvnamic RAM chips

64 us every 512 us accomplished by CRT
access

Dual 58-pin on 0. 125 centeirs
Wirewrar P/N CPH8106-180 (SRAE>

6. 88" x 8 68" x 0. 862"
18 C to 48 C
+3 +/- 5X @ 8. SR

+12 +/- 35X @ 8. 25A
=12 +/- 5% @ 8. 85R



MEMORY BLOCK DIAGRAM (M8-10)

12 ADDR 12 MEMORY DATA 8
ADDR, ——f——= ——— ARRAY - - ~—¢7/— DATA
BUFFER BUFFER
8192x 8
WR
ADDR,,——= L. nK WRITE
DEMUX [~=—9¢—|PROTECT|~1¢
SELECT ;—— SELECT N LATCH
WRITE
STROBE
- ~»| BUFFER |
_| wo
CONTROL DECODE
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CRT - KEYBOARD I/0 MODULE SPECIFICRTIONS

MARY 1976

M8-28

CRT Disrlay Size
Character Set
Character Generation
Diseplay Memory

I/0 Transfer Rate
Refiresh Rate

Video OQutrput

Interruprts

Kevboard Interface

Mini-Console Interface

Connector

24 lines of 48 characters
Standard 64 character RSCII set

S x 7 dot matrix

Accesses main memory usinag DMA
20, 800 crs

60 Hz

Composite video without interlace

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

¢ bit RASCII with character strobe

Switch closures for system "reset" and
bootstirar "load”; TTL outputs for drivine
"run" and "interrurt enabled" LED‘s.

DPual 58-pin on 8. 125 centers
Wirewrar FP/N CPHS8188-180 (SRE>
20-pin Scotchflex header
Connector P/N 3421 (3M)
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CRT & KEYBOARD 1/0 BLOCK DIAGRAM (M8-20)

| LINE ~|cHAR. | | ooT _|vipeo COMP.
REG. GEN. SHIFT »]DRIVER VIDEO
\ A
CNTR. | P-SYNC
CRYSTAL L
0SC. CHAIN | V.SYNC
8
DATA ~—7—
10
DMA ADDR. ,
REQUEST —! cNTR. | 7
16 '
¢/—> ADDR,
BANK 6
* -~ SEL. |
|LATCH
1/0
BUFFERI~ DECODE| | CONTROL
'
KEYB. KEYB.
STROBE DATA
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Board Dimensions

Oreiratine Temr.

DC Power Reeuirements

B-BET 153

6. 00" x 8 V8" x O. 862"
16 C to 48 C

+5 +/- 5% @ 1. R
~12 +/- 57 @ 8. 2R

KEYBOARD

8-7
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MICROKIT-8/16
1/0 Connectors



TAPE & EIA 1/0 BLOCK DIAGRAM (M8-2I)

TAPE | N —| TAPE READ [
TAPE 2 -1 DECODER 8
g = DATA
TAPEl —= TAPE WRITE
———e @
TAPE 2 — ENCODER
TAPE I —= TAPE MOTOR |
‘ CONTROL [=—¢
TAPE 2 == -
. _— /8
EIAl —= - EIA » 1/0 —<— ADDR .
EIA2 — | INTERFACE | DECODE CONTROL
RTC o N
P - .| counteEr |
CLOCK
- - BOOT ||
| BUFFER ; PROM
256 x8
8-BIT /8 5
1/0 7
- LATCH |-
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TAPE - EIR 1/0 MODULE SPECIFICRTIONS

MRY 1976

M8-21

Cassette Trre

Tare Units

No. of Heads

No. of Gars

No. of Tracks
Recordine Technieue
Bit Transfer Rate
Recordine Density

Character Transfer Rate

Error Detection
Error Correction

Error Rate

Record Size

Philirs type audio cassettes
Panasonic RQ-309RS

One

One

One

Phase encoded (Harvard)

2088 brs

1067 +/- 2% bri

225 cpPs max.
100 cps averace includine oveirhead

16-bit checksum
Redundant recorded data

1 in 1,006,000 bits
1 in 100, 000, 000 bits

Recoverable:
Unirecoverable:

Variable (1 to 32K bvtes)
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Inter Record Gar
BOT. EOT

Manual Rewind
HWrite Protect
No. of EIR lines

Maodem Contirol

- Baud Rates
Real Time Clock

/0 Port
PROM Memoiry
Interrurts

Board Dimensions

Connector

Oreratine Temr.

Fowei~ Reauirements

MRY 1376

1. 875 inch (1 second)?
Recoirrded codes

End-to-end in 68 seconds
Knack cut tab

One to terminal, one to modem

Reauest to send. clear to send, carrier

‘detect

58 to 1260 software cenerated

Crystal controlled, 32 us resolution;
overflows at 2 648 ms

& bit parallel. eeneral purpose TTL.,
inFut ands/or output for rarty line I/0 or
interrirocessor communication.

236 brtes for loader

Clock overflow and I/0 rort reeuest; all
maskable

6. 80" x 8. 08" x 0. 962"

Dual S8-fin on 0. 125 centers
Wirewrar P/N CPH8180-188 (SRE)>
28-pin Scotchflex header ‘
Connector P/N 3421 (3M>

18 C to 48 C
+5 +/~ 5X @ 1. BA

+12 +/- 5% @ 8. 2R
~-12 +/~ 5% @ 8. 2R
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Note on the preraration of this document:
MICROKIT WORD PROCESSOR

This report was rFirerared usineg the MICROKIT Word ProcessinG
system. The MICROKIT Word Processor allows the user to print
neatly formatted rerorts. manuals, documents etc. It is used in
condunction with the MICROKIT Editor proaram. The text to be
printed is first entered, alone with format commands. usine the

Editor. The Word Processoir pirocram is then used to read the text
- from the Editor tare, format the data accordine to the imbedded
commands, and print it.

The HWord Processor recoGnizes a series of format commands. These
format commands are of the form 1AA (where AR rerresents two
alrhabetic characters). The Woird Processor also recoenizes /R
(where R is any alrhabetic character) as a case shift. Thus if

5?5 ufer is in the normal lower case mode then "/the" will rpirint
he, !

The basic unit of text is the raraerarh. New paracrarhs are
signalled by TPP at the besinine. Each time the Word Processor
encounters TPP it will skirp two lines and beein a new raracrarh.
Text within a rparaararh is entirely free form. The Word Processor
will fit the maximum number of words on each line that it can
without violatineg the line width limits. Thus all extra sraces
will be surrressed on rFrint out. Other commands such as TRI
(As-Is Mode) are used to surpress this paraerarh mode of
operation.

The Word Processor has software interfaces for the
MICROPRINT/6S5~LC line printer and the BCD version of the IBM 2741
"Selectiric" terminal.

The format commands recoenized by the Word Processor are:

COMMAND FUNCTION

TNL Execute a carriace-return and line_fegd to
position the print head at the becinnine of a
new line. Querides raracrarh rules.

PG Execute a form feed (line printer) or recuest
a new pPage (2741 terminal).

Tuc Set uprer case mode (shift-lock).
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PP

185

tSKnn

TIFnn

TAI

TER

I

TET
INT

tIM

Tl

tISnn

MRY 1976

Set loweir case mode (shift-unlock).

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

Backsrace on the 2741 terminal only. Used for
underlinine or overstrikine.

Skir nn lines.

Conditional new rage. Avoids printine of
headings as the last lines on a pace. Skirs
if line is within the last nn lines.

Enteir the RAs-Is mode. This will defeat the
extira space suprression feature of the normal
raraerarh mode of oreration.

End the As-Is mode.

Flags the followine text as a title to be
printed on each rage. ¢(Note: title must be
followed by a TPG command to ensure printine
title on the first race).

Ends the title.
Surpiresses the title on all subsecuenlt rPages.

Indents all subsecuent text. The indent will
be 3 spaces unless reset by the 1IS command

Ends the indent mode.

Set the indent to value nn.
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tPSnn

TIL

TEL

1TBnn

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

Set the number of printed lines rer raGe @o
nn. The default number of printed lines is
X4

Start a label at the left marein durine indent
mode.

Flacs the end of a label.

Position the print head to column nn.
Overides the rparaerarh mode.

Reset to default Pace Width. Pace Lenath and
Indent.

EXRMPLE OF TEXT RS SEEN ON THE CRT SCREEN

tPP/this is an examrle

of the use of the
tUCmicrokit tLL Aword
/Processor /Proeiram.

“it uses many of the
commands in the
rerortiore.

/for examrle:

TNLTIMTISZE
TPPTILA/label TEL

slabelinag an indented
Paraai~arh.

Zthis uses the 7i/l

and Ze/l commands.
TPPTILAtab /command?1EL
1TB4@ /moves the rrint head
TNL1TEB48 to rosition 40. 1EI
TPP/these are a few
examrles of the use of
the tUCmicrokittLC

Jword Aprocessor JriroGram.
Jwith a little

/Practice its use
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should become second
nature.

EXAMPLE OF THE WORD PROCESSOR OUTPUT AS PRINTED OUT IN HARD COPY

This is an examele of the use of the MICROKIT Word Processor
ProGgiram. It uses many of the commands in the rerortiore. For
examrle:

Label Labeline an indented paracrarh. This uses the
IL and EL commands.

Tab Command Moves the rirint head
to Fposition 48

These are a few examrles of the use of the MICROKIT Hord Pirocessor

Pr?Gram. With a little practice its use should become second
nature.
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Only a truly powerful microcomputer development
to accomplish

system allows you your design task
quickly, efficiently, and at a minimum cost.

MICROKIT has the powerful microcomputer
development system you need.

OTHER SYSTEMS OBSOLETE

The MICROKIT-8/16 has a unique CRT display refreshed
directly from the microcomputer memory so it can write the
full 960 character screen at 20,000 cps, faster than the blink-
of-an-eye. Using the fast CRT, our interactive debugger
gives you full screen hexadecimal memory dump displays
instantaneously. With this kind of fast system response,
debugging is a snap.

To match our fast debugger we have a screen based editor
that is quickly learned and easy to use, because it lets you
see the changes you make instantly and in full context on
the CRT display. Rounding out our outstanding software
package is a complete microcomputer resident assembler.
Any system without a display as fast as ours and without
software like ours cannot possibly match the powerful de-
bugging and editing features we offer.

EVERYTHING FOR $3,850
But how is it that the MICROKIT-8/16 has everything (key-
board, display, tape units, and software) included in the
basic price? We keep your cost low by using a standard
television set for the high-speed display, and by using
audio cassette units for mass storage. And with MICRO-
KIT's proprietary recording technique, you get data reliabil-
ity comparable to digital cassette units while data is trans-
ferred to the casettes at the rate of 2000 bps — 20 times
faster than TTY paper tape.

> Ve ] kg

! lj I\ |
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BOTH 8080 AND 6800

The MICROKIT-8/16 can be ordered as either an 8080 or a
6800 based system. At $3,850 either system is the best buy
in microcomputer development systems today because they
both include the 8K memory, the display and keyboard, the
two audio cassette units, and the full complement of devel-
opment software — /monitor, editor, and assem-
bler. Furthermore, either system can be easily switched to
the other processor with our conversion packages that
consist of a plug-in processor module and software.

FULL LINE OF ENHANCEMENTS
Rest assured that we also back you up with a complete line
of enhancements including In-Circuit Emulators, EPROM
programmers, add-on RAM or EPROM memories, line print-
ers, “semiconductor disk” memory resident operating sys-
tems, and single or dual drive floppy disks with a super disk
operating system.
MICROKIT- 8/16’9 ARRIVE READY
TO GO TO WORK FOR YOU
But don't be misled by our name, our system comes fully
assembled, fully tested, fully warranted, and ready to begin
helping you with microcomputer development the very day
it arrives. The MICROKIT-8/16 is a proven and reliable
system which over the past year has received enthusiastic
customer acceptance.
Our unbeatable features make the MICROKIT-8/16 an ob-
vious choice for the designer requiring a microcomputer
development system. Write or call MICROKIT INC. today,
(213) 828-8539, to see just how well the MICROKIT-8/16 fits
your microcomputer development requirements.

IRATE
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PRICE LIST

Effective September 1, 1976

DESCRIPTION

PRODUCT PRICE
MICROKIT-8/16 MOD 8080 Microcomputer Development System for the 8080 micro- $3,850.
processor. Includes CRT display, keyboard, (2) cassette
tape units, software and manuals.
MICROKIT-8/16 MOD 6800 Microcomputer Development System for the 6800 micro- $3,850.
processor. Includes CRT display, keyboard, (2) cassette
tape units, software and manuals.
IN-CIRCUIT EMULATORS/PROM PROGRAMMERS
MICROEMULATOR/8080 In-circuit emulator module for 8080, and PROM program- $1,250.
mer module for 2708/2704 EPROM. Debugging features
include hardware breakpoint, single step and trace.
MICROEMULATOR/6800 In-circuit emulator module for 6800, and PROM program- $1.250.*
mer module for 2708/2704 EPROM. Debugging features
include hardware breakpoint, single step and trace.
M8-68C Conversion module and software for adding 6800 to $ 950.*
8080 system.
M8-80C Conversion module and software for adding 8080 to $ 950.
6800 system.
MICROPRINT/65-LC 65 Ipm printer with upper and lower case. $2,300.
MICROPRINT/65-TF 65 Ipm line printer with upper/lower case and tractor feed. $2,600.
MICRODISK/2 Dual drive floppy disk unit including interface module $3,650.
and DOS software.
MODULES
M8-10 8K dynamic RAM module with memory write protect. $ 800.
M8-11 8K PROM/2K static RAM module. Includes sockets for $ 150.
(8) 2708 EPROM's and (16) 2102 RAM's.
M8-30 Universal prototype board. $ 40.
M8-31 Module extender. $ 40.
M8-41 PROM programmer for 2708/2704 EPROM. Includes $ 750.

hardware breakpoint, single step and trace debugging
features.

SOFTWARE/HARDWARE PACKAGES

0S/8080

0S/6800

BASIC/8080

Word Processor/8080

TERMINAL SIMULATOR &

PL/M LOADER

TERMS:
FOB:
WARRANTY:

Software package with memory resident monitor, editor
and assembler. Includes additional 24K RAM memory.

Software package with memory resident monitor, editor
and assembler. Includes additional 24K RAM memory.

BASIC interpreter. Includes additional 8K RAM memory.

Program used for preparation of documents, reports and
manuals.

Makes MICROKIT-8/16 usable as an intelligent terminal and
provides a loader for PL/M object code.

Net 30. All invoices payable in U.S. funds. Prices valid in U.S.A. and Canada.
Santa Monica, California 90404, U.S.A.

$1,850.
$1,850.*

$ 900.*
$ 100.

$ 15.

All equipment is fully assembled, tested and warranted for ninety (90) days against defects in ma-

terial and workmanship.

*Available 4th quarter 1976
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