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MICROKIT-8/16 /'fICROCOMPUTER DEVELOPMENT SVSTEHS 

FIRST UNIVERSRL MICROCOMPUTER DEVELOPMENT SVSTEIf FOR BOTH THE 8888 
RHD THE 6888 

The tfICROKIT-8/16 is a COMPlete stand-alone development. S\"·st.1I tor 
writinG.. debu.Gins.. and executinG prOGraMS on the 8988 or tile 6880 
Microprocessor. The system call be ordered as an 8088 based system 
or a 6888 based SYsteM. Conversion packaGes consistinG of a 
plu(i-in processor Module and software ar·. available so that eit.her 
Syst •• can be s~itch.d to handle the other processor. 

Either basic syst.a COMes complete with an SK _emory.. an 
alphanuller ic CRT disp 1 a')' .. an RSC I I kevboa ...... d.. t.wo casset te tape 
units, and software. Its excellent soft.,are includes a 
Monitor/debuGs.r.. editor.. and asseMbler desiGned to take full 
advantaGe of the hiGh-sp.ed Multi-line CRT display and the tape 
I/O. 

The MICROKIT-8/16 CRT displav holds 968 characters formatted as 24 
lines of 48 characters. Since the displa'l' is refr'eshed directly 
froM the IIicrocoaput.r .e.orv.. the full 968 charact.er scr'eetl can 
be written at 28 .. 888 CPS. UsinG the fast CRT the interact.ive 
debuaainG prOGraM can .enerste a full screen hexadecimal memory 
dual" displa)' instantaneousl v. This kind of Quick s\'sten) response 
s,..eds the debuG6inG task. 

The nICROKIT editor also .akes use of the fast CRT display. The 
scre.n based etditor is Quickly learned and easY to usel because 
chanGe. are displayed instantly and in full context on the CR~ 

To keep cost lowl th. MICROKIT-S/16 uses a standard television set. 
ror th. hiGh-speed display.. and audio cassette units I'or mass 
stor.... Because of ,.,ICROKIT"'s proprietarY recordinG techniQue .. 
data is transferred to the audio cassette units at. the , ..... ate of' 
2888 bps. with data reliability co.parabl. t.o diGital cassett .• 
units. 

IrtICROKIT-B/16 FERTURES 

The nICROKIT-S/16 incorporates a nu.ber 0; standard Features.. some 
of which are uniQue a.onG MicrOCOMPuter SysteMS: 

8K bytes of· RRtf lIellor\'--expandable to 32K b)'tes. 

Heaory write protect where each 1K paGe of .e.ory can be 
write protected under software control. 

968 charact.r CRT display refreshed frOM system memory. 
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53 key RSCII keyboard with 2-k.y rollover. 

Two audio cassette tape unitsl fully suPPorted by the 
soft.,are. 

MRY :1976 

R crystal controlled proGrammable real-tiae clock f.tJit.h 32 
.icrosecond resolution. 

Interrupt driven I/a Rll 1/0 devices includinG the 
real-ti •• clock. can interrupt the CPO. Rll interrupts can be 
Masked under sort .... ar. control. 

Vtlctored int.rrupt. 

Bootstrap loader in PRO~ 

Two EIR RS-232C serial interraces - one ror modeml one for 
teleprinter. 

1 •• Gabyte/second dHR capability. 

Six extra card slots for custOM interfaces. 

OPTIONS RND ENHRNCEIfENTS 

The HICROKIT-S/:16 is backed UP fllith a full line or enhancements. 
These include In-Circuit Emulatorsl EPROM prOGrammers) add-on RRH 
or EPROM ••• 0r1es.. li". print •• ""s.. "semiconductor disk" ae,nor\,' 
resid.nt' op.ratinG systems.. and sinGle 0,. ..... dual drive f lopp')" disk'S 
wi th disk operatinG s\'·stells. 

Uith all these peripherals.. the nICROKIT-S/:16 is also well suited 
ror laboratory and industrial applications slIch as: .1) a cOlnplete 
inexPfPnsivfI COMPut.er.. 2) a proG,"'a"mable cont.roller.. or 3'> a data 
aCQuisition system. 

HICROKIT-S/16 HRRDHRRE CONFIGURRTION 

The MICROKIT-8/16 Syst •• consists of the followinG elements: 
lIainrraae .. keyboard .• CRT display .. and two cassette tape units. 
The MainFram. is packaGed in a compact dflsk-t.op enclosure and 
cont.ins po~er supplies.. a card case.. and the Tour system modules: 
CPUI RRI'I.. CRT-Keyboard 1/0" Tape-EIR I/O. 

The HICROKIT S)'stfPlI is built around a lltliversal system bus thrOUGh 
which all th. s\,·st •• Modules communicate. The CPU module 
interraces to this bus and cont.rols the operation or t.he s,"st·em. 
The 8888 and 6888 are only the first or a series or processor's t.o 
be suPPorted bl' the I1ICROKIT-S/16 syste",. The modular nat.ur'e of 
th. SYsteM makes it adaptable to other popular 8 and 16 bit 
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processors. 

The 8K byte ••• ory of the standard Syst.. is contained on one 
.e.ory Module. . The SYsteM lIeMOry is easil y expanded b," pluGGinG 
in additional 81< modules. Each 11< paGe of meMOry is separately 
~rite protectable under sortware control. 

Input/outPut fro. the HICROKIT-S/16 is provided b ... ·· t.he t.wo I/O 
Modules. The CRT-Keyboard I/O Module contains t.he interface lOGic 
for the keyboard and the CRT display. The keyboard int.errace 
su~ports the .ini~operator console located on the keyboard. Th@ 
console functions include two switches: "SysteM reset H and 
"initial prOGraM load- (rro. cassette tape)~ and two status 
displays: "run"~ .and "interrupt enabled". Rll other front panel 
functions and debUGGinG aids are provided bl' an inter'act.ive 
debUGGer thrOUGh the CRT display. 

The second I/O Module" which is the Tape-EIR modulel contains a 
nUMber of interfaces as follows: 

Tape Interrace - The tape interface connects the micrOCOMPuter to 
the two audio cassette tape units. 

Dual RS-232C Interface - This alloC\ls bit serial cOllmunication C\lith 
both a terMinal and a modeM. Speeds UP to 1200 Baud a,... .. e 
possible~ under prOGram control . 

. CrYst.al Controlled Real Ti •• Clock - The r"eal time clock is used 
by th. RS-232C interfaces for accurate bit timinG. The clock 
is also available for other timinG applications. 

8-Bit Parall.l 1/0 Port - This TTL port is unassiGned and allows 
for interfacins a user desiGned device. It provides a 
bidirectional test port that can int.errace wit.h (.Iser 
eQuiPllent. 

Bootstrap PROM - The 256 byte PROM contains a bootstrap loader 
which May be invoked by the initial load button on the 
keyboard-console. It loads the s\'stem software from cassette 
tapes. 

1-3 



o 0 D D 
RUN ENABLED RESET LOAD 

III r-:I [J]# f$l f%I. % !&II'! r<l r>llll*l [J-D 
~~ 3 ~ ~~ ~ ~~ ~ ~ -

EJ8c:JEJEJ[][J~D0ITJ~·B 
BEJEJG[]GG8[}][][IJ~6EJ 
BD0GGEJ[JJ[]][JJ[J[IJEJ 

I I 

Fig. 2 MICROKIT KEYBOARD 



1f1CROKIT INC. RUGUST 1976 

If ICROEIfUL R TOR 

Th. Ificro.aul.tor ~rovi~s th. ~si.n .naine.r and prOGraMMer with 
.ditinGI as ••• blinG ~nd d.bu •• ina '~ilities directly in to the 
h.rdw.r. sv.st.. th.t i.s b.inG d.sien.d. The d.siantlr/pro(irallmer 
is .bl. to .x.rcis~ all or the user Syst •• I/O d.vices~ .e.orYI 
int~ru~t structure and direct ... ory acc~ss racilities throush 
th. Hicro •• ulator pluG. ~ith the ~icro •• ulatorl the ~ICROKIT-8/16 
will r.spond to user SYsteM interruptsl ready linel reset linel 
hold lin. And clock~ It will aenerate addresses) status siGnals 
.nd strob •• • nd it will send to and receive data from the user 
Syst ••. 

The cOMPlete Nicro •• ulator consists or four distinct modules. 
Th.s. arfl: 1) the "'icroe.ulator lOGic boardl .,hich It~ounts in t.he 
MICROKIT and controls the connection between the microprocessor 
within the HICROKIT and the user SysteM; 2'> the Microemulator plUG 
••• Hbl YI which provides the processor at the end of a r·eaot.e 
cable that can be plus •• d directly into the system microprocessor 
socket; 3) the hardware br •• k sinsle step and PROM pr04ira •• er 
int.rrace aodulel which also Mounts in the HICROKIT card caGe; and 
4) th.PROn proar ••• !n. ass •• blYI which is connected via 26 pin 
rlat cable to the PROM interrace .odule. 

Th. Micro •• ulator pack... can then be considered to provide three 
s.pa,..t. runction~ The.e are: 1) the extension or the 
IfICROKIT-S/16"'s aicroprocessor into the user syste,.; 2'> the 
.nalvsis re.tures or hardware breakpoint and sinGle step; .nd 3) 
t~ ability to prosraM PRO"s -- specifically the 2784 (512 x 8> 
and 2788 (1824 x 8) PROH~ This co.blnation or tools is 
esp.ciall Y us.rul in th. task ot COMbined hal"'dCJare and software 
develo"..ent. It should be particular 1 y valuable durinG product. 
d.velOP.entl h.rdwar. sortware inte.rationJ production testl and 
d.pot ... int."ance or aicroprocessor syste.s. /IIi t.h SUCll f.at.ures 
.s th. HICROKIT RR~ operatins Syst •• or disk operatinG system~ it 
provid.s tools una.tch.d in SYsteMs costinG many times more. 

BRSIC OPERRTION OF THE MICROE"ULRTOR 

The.· "'icro •• ulator uses the s... .icroprocesso,..... for both the host 
runctions of protira. develOPMent: includinG source code edi tinG .. 
pro&r •• ass •• bl~ proar •• loadinGI PROM prOGramminG and 
p.riph.rals .ana.e •• nt; and the user functions of emulatinG the 
aicroprocessor in the Syst.. und.,..... test. Coltilftands are included in 
the Micro •• ulator Monitor that allow the desiGner to switch over 
various or the aicroprocessor functions into the user system. 
Thus, th.re is separate software control or i) the source of 
clocks; 2) the source and response to interruptsl reset line and 
r •• dy lin.; 3) r.spon~ to us.r DI'IR reQuests; and 4) memory 
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The Hicro •• ulator softwar. pack ... is extr ••• 1y siMPle to us~ and 
.~sy to 1 •• rn. In addition to the basic ~ICROKIT .onitor co •• ~nds 
(DISPLRV, STORE~ EXECUTE" URITE.. FIND and BRERI(POINT SETTING)~ the 
Micro •• ul.tor Monitor adds thr •• additional functions: SINGLE 
STEP" CONTROL (for s.ttinG the Mod. of operation) and TRRCE. 

DurinG the initial phas.s of a desiGn prOGraM (before the hard~are 
is availabl.)" the HICROKIT will b. used in the host .ode to 
d.v.l~ .oft~ar.. Gradually" as the hard~are SYsteM is brouGht 
up" v.rious functions can b. switch.d into the user system. 

Thus~ first tn. clocks would be switched over to see if the 
clock circuits" sync ... • ~ ... w.re workinG properly. 

S.cond" control would be PlIssed to the user system and 
rfts,.ons. to int.rrupts" reset and read\' lin. can be tested. 
Us.r DMR aod. would be connected and enabled as reQuired 

Third, a NOP prOGraM ~ould be executed to verify 
aicro,.rocessor op.ration in the us.r enviornment. 

Fourth" di •• nostic ,.r06ra.s IJould bfl developed and run l/SinG 
th. Hicro •• ulator feature to test the operation or I/O 
d.vices and v.r1fy the hardware desiGn. 

Fifth" the user system ~ould be exercised with all prOGram 
.nd dat~ ••• ory in the NICROKIT usln& PRON simulator and RRN 
siMulator a.aory within the MICROKIT system. 

Sixth" the .e.ory functions ",ould be switched over to the 
user svst •• with user RRt1 and user PROM takinG the place or 
HICROKIT PRO" and RRM si.ulator memory. 

Fin.ll~ seventh" the niCROKIT ~ould be completely 
disconnect«l and the user Microprocessor "'ill be installed in 
th. svst ••. 

This stCtP.,ise a,..".roach to debus6ina hardware and·software is 
extr ••• lv errective since each step 1s a relatively small 
.xt.nsion or the pr.cedinG step. 

4-2 



HICROKIT INC. RUGUST 1976 

IfICROEIfULRTOR OEBUG CO"MRNDS 

Only thr •• co ••• nds have be.n add.d to the basic Honitor-D.bu6G.r 
d.scrib.d on p •••• 3-1 and 3-3 or MICROKIT MICRoconpUTER 
DEIIELOPI1~NT SYSTEIfS. Thffs. three cOMMands are: 

T 

T$ 

E(control) 

s.t op.r.tine .ode (Control). Three para •• t.rs can 
be s,..cifi.d. 

c 
U 
D 

sui tch to user clocks. 
switch to user control lines. 
.nabl. user DHR reQuest. 

B •• in trae. execution at hexadeciMal address 
-.ddr". 
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OS/8888 

JtfEI'IORV RESIDENT OPERRTING SVSTEIf fOR rtICROKIT-8/16 /'fOD 8688 
MICROCOMPUTER DEVELOPMENT SYSTEM 

OS/S888 is' a COMP let" "in .emory" o".~ratin5 SYsteM for develop ins 
8888 .icroco.puter prOGra.s usinG the MICROKIT-S/16. OS/8088 
providfls a pro&ra. developaent tool un.atched b,." an,." other 
software develop.ent system. It consists of a Monitor/debuGGerl 
editor and .ss •• bler all co-resident in Ite.ory alonG with a 14K 
bvtesource cod. workspace and 4K byte obJect code work space. 
This is sufricient to store a 1888 line source F'rOGram. 

Since the Syst.. softwarel the source prOGram and the obJect code 
.". si.ultan.ously in m •• orYI the user is able to instantaneouslY 
switch frOM editinG to asse.blinG to debUGGinG. This facilitates 
rapid proara..in& in two ways since (1) overhead for loadinG 
prOGra.s and data is reduced to zero and (2) th. user is able to 
rapidly test Many chitnaes and opt.ions. 

OS/8B88 .ak.s use or ~ICROKIT~s uniQue 8K RRM Me.ory boards with 
write prot.ction r •• ister~ This allows eack 1K paGe of memory to 
be individually protected and unprotected under prOGram control . 

. Uithout this featurel' the user could inadvertently "clobber~" his 
source prOGraM durinG execution and destroY hours of work 

Non-volatile storaGe of debUGGed prOGI'aI8S (source and obJect .. > is 
provid.d by the I'IICROI(IT-8/16 sYstell cassette tape units. LoadinG 
.and dUltPin& to cassette t.ape takes less than 3 Minutes and is 
usually done only once per session~ Thus OS,.-'S088 provides the 
MicrOCOMPuter prOGra ••• r with tools that were previously available 
only on the larGest of co.puter SYsteMsl and makes the 
IfICROKIT-8/16 superior to systems costinG /Dore tllan twice as much. 
V.t the HICRDKIT-8/16 with OS/8888 is still the least expensive 
8888 d.velop.ent system with peripherals. 

HElfORV CONFIGURRTION 

OS/S888 runs in 32K or •• in lIeMOry. User prOGrailS can OCCUpy the 
first 4K of ... or~ (X'8e88~ -- X'BFFF') The SYsteMs/ prOGramSI 
Editor work ar •• " and SYllbol Table OCCUpy thtl reGion fro. X·"1808' 
to X"'7FFF~. 

OS/S888 SOFT14RRE 

The OS/8888 soft~ar. packae. us.s the standard NICROKIT Editor~ 
RssHbler andlfonitor prrOGraMS ... ith a &.rie$ of enhance,.ents as 
will be d.scribed. These fall into four cateGOries: i) S,"stem 
cOIa •• nds.. 2> Edi tor co •• ands.. 3) Rssellbler coamands.- and 4) 
Honitor co •• and~ Thes. co •• ands uill be described in that order. 
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SYSTEIf COIflfRNDS 

Thr.e Syst.. Co •• ands have be.n .dd.d These allow the user to 
switch between th. thr •• SYsteM prO&raMS: Editor~ Rsseabl.r and 
Monitor. They are: 

JR - Ju.P to the Rss •• bl~r fJhen in E:di tor or Moni tor mode. 
JI1 - Ju.P to the Monitor when in Rssellbler or Edit.or mode. 
JE - Ju.,... to Edi tor ",hen in the Rssembler or Honi tor mode. 

These co •• ands allow the user to rapidly s~itch fro. one or the 
Syst.. software PBcka&es to the other. This means that when 
errors are detected in the Monitor prOGra.1 they can be 
i •• «Ii.telv corrected in the source prOGram rather than usinG 
.achine lanGuaGe? patches. 

NE14 EDITOR CO""RNDS 

R saall nu.ber of commands have been ~dded to the Editor prOGram. 
In aost casesl they ar~ desiGned t.o reduce the opportuni t y for 
operiitor error. 

T~ com.ands are as follows: 

CLR - Clear the Horkspac~ This avoids the possjbility of 
in«lvertentlv cle.rjn6 the flJOt"'ksPBce by t,""'pinG a "C". 

REN - Rewind the Input Tap~ This avoids the possibility of 
jn«Jdvertentlv re.,indinfithe tape with an HRH. 

R RETURN durinG RERD will interrupt the RERD routine. 

R RETURN durin& URITE will Generate the messaGe RESTRRT 
~ITE~ This allows the operator to interrupt a URITE 
co .. and wi thout losin(i the contents of the workspace. Thus .. 
if the cassette has been inserted upsjde downJ or the 
r.corder is not in the write aodeJ correction is possible 
without losinG the workspace content~ Rfter the RESTRRT 
ItIRITE INssaGe appears" the pr06rall.er may type either a "41" .. 
in which case th. output tape will be refJound and the work 
ar •• ... ill flot b. cltlaredl or the prOfirataller may t "r·pe RETURN .. 
in which cast? the write will be interrupted and may be 
restarted. 

E C - Outputs to tape and writes and end-of-filel but does 
not delete the data frail melt)ol'Y.Useful for checkpointinG 
work in prOGress without deletin6it so that it has to be 
read in aGain. 
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Three co.mands have be.n included that allo~ the prOGra •• er to 
write two tapes on the initial entry of the prOGraM. This 
provides the sa.e sort of redundanc:"a' that the "old" and "new" 
tapes provide after the first set of tapes have been written. In 
this case, the prOGraMmer inserts cassettes into both recorders 
and puts both recorders into the Hrite mode. He then has 
available the rollo~inG three commands: 

148 - Output to both tape~ R write co •• and~ Just like any 
other ("H'''i te command. 
148$ - Urit.e the top half of the workspace to both tapes. 
£8 - Output to Doth tapes and End-rile. 

Two more commands have been added that allo~ the user to scroll 
throuGh the workspace. They are: 

Control ft - ftdvance one line. 
Cont .. · ... O.L H Repeat - Scr~oll UP. 
Cont.rol B - EJaci::-up one line. 
Contro.L 8 Repeat - Scroll down. 

NE~ RS5EMBLER COHM~ND5 

R series of co •• ands have been added to the Rsseabler in as/88Ba 
These primaril ..... are used to accoMPlish asseablies out of I .. emory. 
The default input is from me.or~ the default obJect is to memory. 
Pass 1 and pass 2 are both run in response to a RETURN after 
invokinG the Rssembler. The followinG input/out~ut option 
par'ameters have been added to Pass 1 and Pass 2: 

1 - 1 is a paraMeter used to run Pass 1 from tape. It is 
llsed in conJunct.ion ("i th the I cOII.and that indicates a tape 
input. 
2 - 2 is a pal'"'alleter, aGain reQuired onl y for inf'ut froll 
tape. I t can be used with assemblies frOID Itu?mory also to 
avoid re-runninG Pass i. 
I - I is aparaaeter reQuired both in Pass 1 and Pass 2 when 
input is from tape rather ttlan f .. "'om ItlemOry. 

The follo~inG parameters apply to Pass 2 onlY. NOTE: when 
assemblinG from memor\", th~ 1 and 2 parameters are not necessary. 
Also.. it is not. necessar)" t.o have both t.he Land T commands in 
o,""der to Get. a truncated listinG on the CRT. The T conl.and alone 
will produce a truncat.ed listinG. The par'ameters are as follows: 

L - List the prOG1"am to the CRT; non-truncated. 
T - List. the prOGt"am to the CRT; truncated. 
E - List errors on1 Y. 
o - Produce an obJect t.ape. 
N - Inhibit the obJect load to IDeIlOr.,,·. 
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P - Print the ljstins on an Okidata Printer (the default 
print option is now for the Okidata Printer). 
Bn - Print to EIR Port 1. The n follo~inG is an optional 
paraMeter specifYinG Baud rate as described in the assellbly 
manual. NOTE: The default Baud rate is 11a Baud 

One other lIodificat.ion of the fissembler involves a 'fissitl6 end 
statement. If the Rssembler encounters an End-of-file ~ithout an 
End statement.. j.tfAlill print the messaGe NEXT TflPE. . . "E" TO 
END. If t.he prOGi"~ammer then t\,'pes "E" the Rssellbler 61i1l 
aut.omatj call \., inser~t an E:nd state.ent. Otherwise" the pr06ra •• er 
may insert another tape into the reader and continue the asse.bl~ 

NEH MONITOR COMMRNDS 

R number of new debUGGinG co •• ands have been added to the Monitor 
prOGraM. The\' are: 

FDJD ... .. - Find command .. used to s.~rch memory for 
hexidecillal strinGS. 
F - Find co •• and without ~ara.eter~ uses the l~st parameters 
loaded. 

B Sn - Set bre.kpoint 1 throuGh 41 allo~s the proar •••• rto 
set UP to 4 bre.kpoints in the proaraa The instructions 
clobbtlred with the softfJare breakpoint (FF) fJill be saved so 
th.t they may be restored 
8 Dn - Display breakpoint co •• and.. positions the cursor at 
tilE' specified breakpoint. 
8 R - resets th~ breakpoint at the br~~kpoint location Just 
displayed. 
BC - Clears all te.porary $toraGf1 of breakpoints. Rllows the 
prOGraamer to a6ain set from 1 to 4 breakpoint~ 

Cant.rol ft - Rdvance the nUI.ory displa)' 8 locations. 
Control B - 8ackup the memory display 8 locations. NOTE: The 
repeat key will scroll in COMbination with these co •• ands. 

The Stor~ (5)1 F"ind (F) and Zap (Z) cOII.ands Il.aV~ been modified to 
allow either HEX or RSCII characters as arGuments. Thu$1 the 
"'·ollolJinG commands are valid: 

5 "'R'" 
F '''8''" "C'" 
Z R=="R'" 

Tile Display ({».1 Execut. (E)" and "'rite (14) comaands have been 
Modified to a1lo"", for expression evaluation of the address usinG 
the t"'ollowinG operators: "+" for addinG paralleters.. "-" for 
subtractinG parameters.. "1It" to point to an indirect address~ and 
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fin.ll y a new operator "'" indicatinG a sy.bolic label. This last 
operator allows the prOGraM.er to position the cursor at the 
location of a label stored in th~ Label Table. For examplel if 
the label LOOP has the hexadeci.al address 113~ then the co •• and 
PILOOP will cause the cursor to be positioned at address :113. Rll 
operators will be scanned from left to riGht. There is no 
hierarchy in any of the operators. 
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/WI I CROPR 1 NT ,.165 

65 LPM PRINTER FOR MICROKIT-8116 MICROCOMPUTER DEVELOPMENT 5V5TEH 

The I1ICROPRINT/65 is a 65 Ipm line printer ror- use 6.Iith 
MICROKIT-8,.I16 MicroCOMPuter DeveloPMent. System. The nICROPRINTI65 
prints bidir'ectionall y at 65 lines-per-minllte on standard TTY roll 
paper. The printer utilizes a 5 x 7 dot matrix to produce hiGhly 
leGible characters. Standard TTY ribbons are also usedJ thus the 
llser is free r,"'om the bother and cost or special paper or special 
ribbons. 

The MICROPRINTI65 is a simple.. proven and reliable line printer 
capable of' heav..,.· duty operat.ion. It can print sinGle and 
mul tipa, .. "t rorms. Options are available ror form reed fan-fold 
paperJ and upper and lo,"er case printinG. 

The t1ICROPRINT/6S is delivered complete (,.lith interface and 
sort.,,,are to r"Utl t"ith the I1ICROKIT-S/16 microcotDPutet" system. 
Optional software includes a Uord Processor packaGe ror use (,.lith 
the upper/lower case printer. 
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HICROKIT DISK OPERRTING SVSTEI'I 

Tn. HICROKIT Disk Op.ratins Syst •• -- HICRODISK -- consists of a 
dual fl~py' disk drivel interface and software packaGe. 

Uith "ICRODISK th. user is no.., abl. to edit and assemble larGe 
,.roar •• s 168 ti.es faster than is possible wi til TTV based systems. 
TM MICRODISK COMbined ..,ith the uniQue screen based edit.orl 
interactive debus&.rl hiGh speed asse.bler and In-Circuit Emulator 
M". th. IfICROKIT-8t'16 the Most powerful microcomputer development. 
Syst.. av4tilabl •. 

Each disk.tt. has 77 tracks. The first track is al~ays reserved 
by the Syst.. for the directorY of file~ ThusJ there are 76 
tracks available for Syst.. and user files. Each track is 26 
s.ctors of 128 bytes. 

DISK OPERRTING 5."STEI'I FERTURES 

Th. HICROKIT Disk Op.ratinG System incorporates a number of 
r •• tur.s ..,hich flak. it uniQue allonG microcomputer syst·elus: 

OV.rlapped I/O and hiah-sp •• d assembler doubles assembly 
throuahput. 

File •• n ••••• nt Syst •• provides UP to 76 files per diskette. 

Du.l drive syste. provid.s 588 kilobytes of on line storaGe. 

MiniMUM resident Monitor reduces main memory reQuirements 

Disk M.ana ••• "nt functions allow user t.o create "load and GO" 
Syst •• files for 'production prOGrams. 

Hiah sp •• d CRT display and interactive debUGGer automaticallY 
e.enerllte full scr.en "snaPshot·' reGister and memor," dumps 
faster than the blink-of-.n-.y~ 

Interactive screen based Editor eliminates blind editinG. 
User receives instantaneous feedback on the results of each 
editina co •• and. 

Utility packa •• is provided for translation of media to and 
froll; teleco •• unication portsl paper tapeJ cassette t.ape .. 
EPRO"'~sl and diskette. Utility packaGe is provided in sot./rce 
rora allowinG users to include all or part in their prOGrams. 

Ail Monitor functions -- creatinGI accessinG for read and 
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write~ deletinGI copyinG and renaMinG of disk files -- are 
accessible by user pr06r •• ~ These powerful file ManaGement. 
functions provide the co.pl.te capabilites or disk operatinG 
Syst. .. for any apI"licat.ion the user •• Y envision. 

Bootstrap lo.d.r in EPROM eliminates clu.sy .anual 
OI"e"ations. 

Disk interface board also contains a full interface for 
hi.h-spe~ p.per tape r.~.r. 

IfICRODISK SOFTItIIIRE 

If ON I TOR Provid.s the basic disk .anase.ent functions that are 
us.d to: cr.at.~ del.tel cOPV and rename files. 

EDITOR Cre.tes and updat.s source (text) files stored on 
diskett •. 

RSSEnBLER Con~erts editor created source files to machine 
e.'Cflcute.ble obJect files. 

LORDER Loads and du.ps obJect files. 

DEBUGGER Oener4ltes the Monitor "snapshot" dUIIP displa)' and 
provides 1nteractive pr06r... debUGGinG features. 

UTILITV TM utility module allolJs tile user to t.ransf.r files 
fro •• edia to .edia. Includes routines ror cassette 
tapeJ diskette.. EPROM.. teleco •• unication lines.. and "'."'.1' tape. 

OPERRTING PROCEDI.IRES 

The nICRODISK Syst •• allows the user to invoke any or the system 
Modul.s fro. the present Module he is usinG with the follo~inG 
cOII.ands: 

JM 
JE 
JR 
JL 
JD 
JU 

Ju.". to Monitor 
Ju.,. to Editor 
JUMP to R •••• bl.r 
Ju.,. to Loader 
JUMP to D.buG.er 
Ju.P to Uti11tv 

The user •• v cre.te UP to 38 other Syst •• files of this tvpe. 
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If ON 1 TOR 

T~ disk .onitor is loaded fro. diskette into the top end of 
••• ory by the EPROM bootstrap 'load.r. The MICRODISK Monitor 1s 
us.d (or fi1 •• .n ••••• nt function~ TI1. Monitor co •• ands are 
su. •• rized b.lo~ . 

C fil.n ••• 1 

initlext 

R f11«1a •• 1 

attributes 

D (unit) 

I 

" fro.f i1.1 
torile 

X frollUni t" 
tounit"parM 

R old" •• e" 
n • .,na •• 

EDITOR 

Creates a file with name "filena.e"l size "init"" 
and extension size "ext ". 

Chan.e the attributes of "filename". attributes .1".: 
o - object file 
S - sourc. file 
U - ~rit. protected file 
P - ,..rll.".,.t f 11. 
Z - Syst.. file 

Display the dir.ctorv for "unit" "'hi ell .8)' be 8 or 
1. Unit .ay b. o.itted with default to unit a 

Initialize and cl •• r all f.lles. on unit 1. 

Copt •• (Move) ·fro.file" to "toril." the 
c»stination file "toril." 1141)' have the prefix "N:" 
to indicat. t~ file is to be created 

Copi.s all file. fro. d.iskette in "fro.unit" to 
diskette in "tounit". "p~r." indicates which files 
.re to be copied liS rollo~$: 

No "para"copy all user files 
R COpy all files 
S COpy all system files 

Th. ~ICRODISK Editor has all or tn. r.ature. or the tape and 0/5 
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8B88 Editors d.scrib.d on p.ses 3-3 and 3-4 of "HICROKIT 
IfICROCOIfPUTER DEVELOPMENT SYSTEMS". In addition the HICRODISK 
Editor has the followine rile aanaGement co •• ands: 

L 

N 

RSSEIfBLER 

Mrite all data froM the editor work area to 
IIf ilen ••• ". 

~rit. all data frOM the .ditor work area to the 
prflvious1 Y oPf1ned tlr i te file. 

Urit. all data fro. the editor ~ork are~ to the 
prflviously o~.n.d writ. file. Do not clear the 
.,ork ar ••. 

Not. that coMbinations of the above paraMeters are 
allowfld. 

Lo.d ttt. "ditor work IIr.a fro. "rilena •• ". 

Load additional data from previously specified read 
fi1 •. 

Urit. work area to previously specified write file 
and load additional data froM previously specified 
read I'il •. 

Tn. HICRODISK Rss •• bler is Quite si_lIar to the tape and 0/5 8888 
RssHblers c»scribed on PII •• S 3-5 and 3-6 of "HICROKIT 
IfICROCOHPUTER DEVELOPMENT S'r'STEI'IS". tHE I1ICRODISK Rsse,.bler will 
r •• wst (upon assHblv process reQuest) the nail. of the InPtJt File 
(sourc. (i1.> and the na •• of the Output File (obJect file). The 
nICRODISK Rss •• bl.r uill allow the user to create a ne~ rile for 
the obJect code without return to the Monitor. 

LORDER 

The IfICROI>ISK Load.r is us.d to load and dUMP obJect files. The 
load.r has thr.. co •• ands: 

L filM ••• 

E ril.n ••• 

N ril." •• , 

Lo~ds data from -filename-into •• mory and beGins 
exCtcution .. t entry point. 

addr1,.ddr2, ... Urit •• data fro •• e.ory at specified addresses into 
"rl1.n ••• ". File .lty be created without return to 
th. Monitor. 
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DEBUGGER 

Th. HICRODISK D.bu ••• r has the •••• functions as the Tape SYstem 
Monitor d •• crib.d on pas.s 3-1 .nd 3-3 of "ftlCROKIT MICROCOMPUTER 
DEVELOPMENT S¥SrEftS-; with the exception or the ta~. co •• ands. 
Th.se functions h.ve b •• n iMP1 ••• nted in the Loader. 

UTILITV 

Th. I'IICRODISK utility contains .. nUMber of functions fJhich provide 
ror th. tr~nsf.r of data b.tw •• n the various .edia (disk.tte~ 
ca ••• tt. tap.1 p.per-tapel teleco •• unication ports and EPROM 
pro.r .... r) support.d by the HICROKIT SYsteM. 

T~ only function reQuired is a COpy function and the operator 
" •• d only ."..cirv input devicel soure. or obJect data~ out.put 
chIvice find "f11.na •• " if ttt. disk is to be used. 
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8888 CPU MODULE SPECIFICRTIONS !f8-88 

Processor 

Instrucion Set 

I/O RddressinG 

S)'stem Clock 

Interrupts 

POfAler-on Restart 

Connector 

Board DiMensions 

OPflratin6 TeMP. 

DC Power' ReQuirflMents 

8888 

78 includinG conditional branchinG, 
binary and BCD ar i U')Inetic" lOGical 
operations" subroutine stack, 7 reGisters 

16 bits, UP to 641< bytes 

8 bi ts, UP to 256 input and 256 out.put 
addresses 

CrYstal Controlled, 2. 0 11Hz +/- 8. 17. 

8 level vectored priority interrupts 

Rutomatic bootstrap load 

Dual 58-pin on 8. 125 centers 
Mirewrap P/N CPH8108-188 (SRE) 

6. 88" x 8. 88" x 8. 862" 

18 C to 48 C 

+5 +/- 57. ~ ~ 7SR 
+12 +/- S7. • ~ 2R 
-12 +/- S7. , a 85R 
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DMA 
REQUEST 

DMA 
ACKNL 

READY 

DELAY I 
DELAY 2 

RESET 

READ STROBE 
WR ITE STROBE 

MEMORY CYCLE 
I/O CYC~E 

READ/WR'iTE 

-

~ 

8080 CPU BLOCK DIAGRAM (M8-S0) 

CRYSTAL 
CLOCK 

1 I 
IF/F 1 HOLD 

I F/F I 
HLDA 

8080 
ROY 

CPU F/F 

I F/F 1 
RES 

INT 
1 

IpO~~RI WRl lDBIN 

CONTROL 
LOGIC 

8-2 

HIGH 
r---" ORDER 

DECODE 

16 ADDR , 
I BUFFER 

8 
DATA I 

I 
BUFFER 

MEMR 
WR 
INP STATUS 

OUT . LATCH 
HLT 

INTA 

PRIORITY 
ENCODER 

I 
~8 

8 
I 

7 

16 
I 

7 

~ 

3 

rt---

-. 

~ 

8 
I , 

BANK 
SELECT 

0-7 

ADDR, 

DATA 

INTERRUPT REQUESTS 0-7 
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RRI1 I1EI10RY MODULE SPECIFICRTIONS 1'18-18 

H •• ory Size 

Uord Size 

Cycle 

Refresh 

Connector 

Board Di •• nsions 

OperatinG TeMP. 

DC Po~er ReQuirements 

8K bytes 

8 or 16 bits (16 bits reQuires two 
modules> 

468 ns read; 978 ns write usinG 4K 
dYnamic RRM chips 

64 us ever)' 512 us accoltPlished b)' CRT 
access 

Dual 58-pin on 8.125 centers 
Uire~rap P/N CPH81S8-188 (SRE) 

6. 88 H X 8. 88" x 8. 862 H 

:1.8 C to 48 C 

+5 +/- 57. , 8. 5R 
+12 +/- 57. , ~ 25R 
-12 +/- 5? , 8. 85R 
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ADDR. 

ADDRo.
1 

SElECT
O

_ 

WRITE 
STROBE 

CONTROL 

, 

12 
/ 

/ 

7 

MEMORY BLOCK DIAGRAM (MS-IO) 

ADDR 12 MEMORY 8 DATA 8 , 
ARRAY / / 

BUFFER / , 
BUFFER "' DATA 

8192 x 8 

-WR 

BANK WRITE 

- DEMUX PROTECT ~ 
SELECT LATCH 

---- ..... BUFFER ~ 
I/O 

DECODE 
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CRT - KE'r'BORRD 1/0 nODULE SPECIFICRTIONS "'8-28 

CRT Display Size 24 lines of 48 characters 

Char'acter Set Standar'd 64 character RSC 11 set 

Character Generation 5 x 7 dot matrix 

Displa'( l1emor'Y Rccesses Main .emory usinG DI1R 

1/0 Transfer Rate 28~888 cps 

Refresh Rate 68 Hz 

Video Output Co.posite video without interlace 

Interrupts naskable interrupts for keyboard strobe 
and break interrupt (BRK) ke'l 

Keyboard Interrace 7 bit RSCII with character strobe 

Ifini-Console Interface SfAlitch closures for system "reset." and 
bootstrap Hload H; TTL outputs for drivinG 
"run" and "interrupt enabled" LED '·s . 

Connector Dual 58-pin on a 125 centers 
l4irelJrap P/N CPH8188-188 (SRE) 
28-pin Scotchrlex he.der 
Connector P/N 3421 (311) 
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DATA 

DMA 
REQUEST 

8 
I 

"' 

CRT a KEYBOARD 1/0 BLOCK DIAGRAM (M8-20) 

LINE CHAR. DOT VIDEO ........... r-----
REG. GEN. SHIFT DRIVER 

~ 

~ 

to-

CNTR. 
H.SYNC 

CRYSTAL 

OSC. CHAIN V.SYNC 

ADDR. 10 
I 

CNTR. 
, 

16 
~ , 

BANK 6 
~ SEL. I 

I 
r---t-- LATCH 

~ I/O 

DECODE 

BUFFER -. 
1J7 

I 

-- I F/F 

KEYB. KEYB. 
STROBE DATA 
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OperatinG r •• F". 

DC Power ReQuirements 

6.88" x 8. B8" x B. 862" 

18 C to 48 C 

+5 +/- 5X , 1. SR 
-12 +/- S? , a 2R 

HRY 1976 

MICROKIT-8/16 
I/O Connectors 



TAPE I 

TAPE 2 

TAPEI 

TAPE 2 

TAPE I 

TAPE 2 

EIA I 

EIA 2 

CPU 

CLOCK 

8-BIT 

I/O 

~ 

~ 

TAPE. a EIA .1/0 BLOCK DIAGRAM (M8-21) 

TAPE R.EAD 

DECODER .,8 
/ DATA 

TAPE WRITE 

ENCODER --
TAPE M·OTOR 

CONTROL 

~ 8 
I....- - / 

EIA I/O [/ 

-- I - DECODE 
INTERFACE -

ADDR. 

CONTROL 

RTC 

COUNTER .. 

BOOT .... 
BUFFER PROM 

256x8 

/8 , 

LATCH 
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TRPE - EIR I/O MODULE 5PECIFICRTION5 1f8-21 

Cassette Type Philips tvpe audio cassettes 

Tape Units Panasonic RQ-389R5 

No. or Heads One 

No. of Gaps One 

No. or Tracks One 

RecordinG TechniQue Phase encoded (Harvard) 

Bit Transfer Rate 2888 bps 

RecordinG Density 1867 +/- 27. bpi 

Character Transfer Rate 225 cps .ax. 
188 cps averaGe includinG overhead 

Error Detection 16-bit cheCKsum 

Error Correction Redundant recorded data 

Error Rate Recoverable: 1 in 1/888,888 bits 
Unrecoverable : 1 in 188,888,888 bits 

Record Size Variable (1 to 32K bytes) 
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Intel" Record Gap 

BOT .. EOT 

Manual Re(eJind 

It/rit.e Pr·ot.ect 

nodeM Control 

Baud Rat~s 

Real Time Clock 

1/0 Port. 

PROtrl nemory 

Interrupts 

Boar'd Dimensions 

Connector 

OperatinG Temp. 

Power ReQuirements 

HRY 1976 

1.875 inch (1 second) 

Recorded codes 

End-to-end in 68 seconds 

Knock out tab 

One to terMinal, one to modem 

ReQuest to send.. clear to send.. car"rier 
detect 

50 to 1288 sort~are Generated 

Cr·ystal contr'olled.. 32 us resolution; 
overrlo(eJs at Z 848 ms 

8 bit parallel.. General purpose TTL .. 
input and/or out·put ror part\' line 1/0 or 
interprocessor communication. 

256 bytes for loader 

Clock overrlofAI and 1/0 port reQuest; all 
maskable 

6. 8a H x 8. 8S H X 8. 862" 

Dual 58-pin on a 125 centers 
l.Jirel..Jrap P/N CPH8188-188 (SRE) 
2a-pin Scotchflex header 
Connector P/N 3421 (3M) 

18 C to 48 C 

+5 +/- 5? • 1. 8R 
+12 +/- SX @ 8. 2R 
-12 +/- 57. @ a 2R 
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Note on the preparation of this document: 

HICROKIT HORD PROCESSOR 

This report c.JBS prepared usinG t·he I'IICROKIT /fJord ProcessinG 
system. The HICROKIT Hord Processor allows the user t.o print 
neatly ror.atted reportsJ manualsJ docuMents etc. It is used in 
con .. ..iunction, with the HICROKIT Editor prOGram. The text to be 
printed is first enteredl alonG with format commandsJ usinG the 
Editor. The Hard Processor prOGram is then used to read the text 
from the Editor tapel format the data accordinG to the imbedded 
commandsl and PI" into it. 

The Uord Processor recoGnizes a series of format command~ These 
format commands ar'e of the form tRR (tlhere RR represents two 
alphabetic characters). The Uord Processor also recoGnizes ,~R 
(where R is any alphabetic character) as a case shift. Thus if 
the user is in the normal lower case .ode then "It.he" lJill print 
"Tile. " 

The basic uni t. of text is the paraGraph. Hew pa.Y\.aGraphs are 
siGt'lalled b,,' tPP at the beGininG. Each tille the Hord Processor 
encounters tPP it will skip tc.JO lines and beGin a ne~ paraGraph. 
Text tli thin a paraGraph is entirel , .. fr'ee form. The /fJord Processor 
will fit the maximum number or words on each line that it can 
wi t.hout violatinG the line width limi ts. Thus all extra spaces 
'''ill be sllPpressed on print. out. Other commands such as tRI 
(Rs-Is falode) ar'e used to suppress this paraGraph mode of 
operation. 

Tile './ord Processor· has software interfaces for the 
nICROPRINT/65-LC line printer and the BCD version of the IBH 2741 
"Selectric H ter'minal. 

The format commands recoGnized by the Hord Processor are: 

COI'II'IRND 

tNL 

tPG 

tUC 

FUNCTION 

Execute a carriaGe-return and line feed to 
position the print head at the beGinninG of a 
ne", line. Overides paraGraph rules. 

Execute a rorm reed (line printer) or reQuest 
a new paGe (274:1. terMinal'>. 

Set upper case Mode (shift-lock). 
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·tLC 

tPP 

tBS 

tSKnn 

tIFtln 

tRI 

tER 

tTl 

tET 

tNT 

tIM 

tEl 

tISnn 

ftlRV 1976 

Set lower case mode (shirt-unlock>. 

Skip t~o lines. Position print head at the 
first column and start a new paraGraph. 

Backspace on the 2741 terminal onl~ Used for 
under lininG or overst ...... ikiIlG. 

Skip nn lines. 

Conditional new paGe. Rvoids printinG or 
headinGs as the last lines on a paGe. Skips 
if' line is klithin the last nn lines. 

Enter the Rs-Is mode. This will def'eat the 
ext/"'a space suppression f'eatul"'e of the normal 
paraGraph mode 01 operation 

End the Rs-I s Il)ode. 

FlaGS the followinG text as a title to be 
PI"'inted on each paGe. (Note: title must be 
rollo~ed by a tPG command to ensure printinG 
title on thE" first paGe>. 

Ends the t.itle. 

Suppresses the title on all subseQuent paGes. 

Indents all subseQuent text. The indent will 
be 5 spaces unless reset by the tIS command 

Ends the indent mode. 

Set the indent to value nn. 
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tLUnn· Set the line width to nne The default line 
~idth is 66 characters. 

tPSnn Set the nUMber of printed lines per paGe to 
nne The default nu.ber or printed lines is 
53. 

tIL Start a label at the left .arein durine indent 
Mode. 

tEL FlaGS the end or a label. 

trBnn Position the print head to colu.n nne 
Overides t.he para6,"aph Itlode. 

tRS Reset to default. PaGe Uidt.h.. PaGe LenGt.h and 
Indent. 

EXRJrlPLE OF TEXT RS SEEN ON THE CRT SCREEN 

tPP/this is atl example 
or the use or the 
tUCmicrokittLC ,.Iword 
/processor /proGram. 
/it uses Many or the 
comMands in the 
repol'''tiol~e. 
/(or example: 
tNLtIMtIS28 
tPPtIL/labeltEL 
/labelitlG an indented 
paraGraph. 
/this uses the /i/l 
and /e/l commands. 
tPPtiL/tab /commandtEL 
tT848 /moves the print head 
tNL tTB48 to position 48. ·tEI 
tPP/these are a few 
exaMPles of the use or 
the tUCmicrokittLC 
/word /processor /p;·"oGI'''am. 
/with a little 
l'pract.ice its use 
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should become second 
nature. 

EXRIfPLE OF THE UORD PROCESSOR OUTPUT RS PRINTED OUT IN HRRl> COpy 

This is an exaMPle of the use or tIle trIICROKIT Uord Pr'ocessor 
PrOGraM. It uses .man)' of the commands in t.he reportiore. For' 
example: 

Label 

Tab ComMand 

LabelinG an indent.ed paraGrapll. This tlses the 
IL and EL comllands. 

Hoves t.he print. head 
to posi tion 40. 

These area fefJ examples of the use of the HICROKIT t40rd P,...~ocessor· 
ProGram. Uith a little practice its use should become second 
nat.ure. 
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M I C R 0 KIT Northern California Representative 

NOUSOU - Incorporated 
BOX 667 • DIABLO • CA 94528 

PRICE LIST 
(41 '2 - 588 

Effective September 1, 1976 

PRODUCT DESCRIPTION 

MICROCOMPUTER SYSTEMS 
MICROKIT -8/16 MOD 8080 

MICRO KIT -8/16 MOD 6800 

Microcomputer Development System for the 8080 micro­
processor. Includes CRT display, keyboard , (2) cassette 
tape units, software and manuals. 
Microcomputer Development System for the 6800 micro­
processor. Includes CRT display, keyboard , (2) cassette 
tape units, software and manuals. 

IN-CIRCUIT EMULATORS/PROM PROGRAMMERS 
MICROEMULA TOR I 8080 

MICROEMULA TOR I 6800 

In-circuit emulator module for 8080, and PROM program­
mer module for 2708/2704 EPROM. Debugging features 
include hardware breakpoint, single step and trace. 
In-circuit emulator module for 6800, and PROM program­
mer module for 2708/2704 EPROM. Debugging features 
include hardware breakpoint, single step and trace. 

CONVERSION PACKAGES 
M8-68C 

M8-80C 

PERIPHERALS 
MICROPRINT 165-LC 

MICROPRINT 165-TF 
MICRODISK/2 

MODULES 
M8-10 
M8-11 

M8-30 
M8-31 
M8-41 

Conversion module and software for adding 6800 to 
8080 system. 
Conversion module and software for adding 8080 to 
6800 system. 

65 Ipm printer with upper and lower case. 
65 Ipm line printer with upperllower case and tractor feed . 
Dual drive floppy disk unit including interface module 
and OOS software. 

8K dynamic RAM module with memory write protect. 
8K PROM/2K static RAM module. Includes sockets for 
(8) 2708 EPROM's and (16) 2102 RAM's. 
Universal prototype board. 
Module extender. 
PROM programmer for 270812704 EPROM. Includes 
hardware breakpoint, single step and trace debugging 
features. 

SOFTWARE/HARDWARE PACKAGES 
OS 18080 

OS I 6800 

BASIC I 8080 
Word Processor 18080 

TERMINAL SIMULATOR & 
PLIM LOADER 

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 additional8K 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 PLI M object code. 

TERMS: 

FOB: 

Net 30. All invoices payable in U.S. fUflds. Prices valid in U.S.A. and Canada. 

Santa Monica, California 90404, U.S.A. 

PRICE 

$3,850. 

$3,850. 

$1,250. 

$1.250 .• 

$ 950.* 

$ 950. 

$2,300. 
$2,600. 
$3,650. 

$ 800. 
$ 150. 

$ 40. 
$ 40 . 
$ 750. 

$1 ,850. 

$1,850.* 

$ 900.* 
$ 100. 

$ 15. 

WARRANTY: 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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