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1 0 0 ItlTROnUCTION 
.With the increasing 11So of microproceaaora there is ·a 
growing need for low· cost llleJDOrY davicoa. Thia ia 
especially true durinq software development when· it is · 
desirable to generate back-up c.opias of RAH subrout:inea 

· aa thay are developed. Although paper tape u'nits, usually 
in ~he fora of a teletype, do offer a pernlllnent b~ck-up 

- -·•ediWll, they suffer frOll ·soveral draw_)>acks. These are 
notably the slow dat~ rate Of 10 ChAr~cters/sec and the 
bulky rolls of paper tape resulting frolll large dw:1ps • . 
A solution to these problems was found . by usinq a low 
coat audio cassette unit to store data. Offorinq ~ ') &:. 
bytes/sec and a very low_ cost reusable audio cassette 
as storage .adiWI the complete aysteia ia an attractive 

. alternati~• to the teletype eaper tape approach. 

' 

2.0 OPERATI~C . PRINCIPLES 

•. 

There are two .. popular··mcthode· of recording· dot~·on · cnsetta.·· 
units, FSX encoding and tono burst recordinq. Tho FSK 
techniques involve a frequency shift over a relatively 
narrow frequency range to encode 1 and 0 levels on the 
=~-:iatic tape. During play~ack a phaso locr. loop circuit 
tracks the tone and the resulting vco signal is used to 
determine the loqic level (frequency). beinq received. The 
tone burst technique relies on the ·presence of a tone to 
indicate one logic level and th• absence of the tone to. 

\ ', represent· the other loqic aqnse. ~Doth' approaches were 
investigated ~~inq a •bar91.n basement• va~iety of audio J 
caa1:otto unit with varying degroca of auc;c:c:._s.) With tho 
FSK •Y•tcl!'• ter.1porary lou of signal du~ to tape imporfoctiont 
and tho tapo •bWllping• aqainst tho hoad will force the PLL 
to loao track of the input frequoncy. 1ho required relockinq 
of tho PLL NY require several bit times. Further11101:e, 
wow a~d t~po flutter will cause frc~uoncy shifts which 
could ho . interpreted a& dnta bit tr~nsitiona. Tt.o 
ai111pier tono bunt approach will work utisfactorily ~t iov·. 
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!>Aud rates .but beqin:; to fail above the. 200·' baud lcvols. 

T~o principal disadvanta9ea are brouqht about by tho automatic· 

level controls (ALc) used in ~~st casoette unit:; which adjust 

the.recording a111plifier gain to compensate for signal ' levcl 

differences. If the input ~oes to a no tone state to record 

a zero level th~ A.LC will boost the recording amplifier gain 

to maximum resulting in an unbearable back ground noise boing ..., . 

recorded. 
A hybrid approach between FSK and tone burst recording waa 

arrived at which took ndvantage of the low (<8 kllz) high 

frequency response of cassettes. The system encode4 the digital 

informAtion as two tones, a 109ic l represented by 6 kllz and 

a logic 0 as 12 kHz. The 12 lcHz signal, although well above 

the response of the cassette, ensures that the ALC circuit · 

does not increase tho recording &J:1plifiers gain. During play­

bllck a Pimple bypass cap1v.:ito!' tends to ~!lter _any high 

frequency tones. Tlle lower 6 kHz signal is digit~{liy inte­

grated. to provide a logic~ level. The digital integrator 

· will trap after l cycle and hold up to l cycle· tico thuo 

reducing proble.ms dua to drop out11 and tap~ noise. The soft­

ware used to generate and receive t~e serlal data also includes 

parity checking routin~s. Furthermore, ecch bit time is 
. . 

divided into 12 equal sample tir.es and tho data rol:d routine 

averages the samples during each bit tin:e . This further 

reduces tho number of errors duo to tape noise and drop-outs. 

The resulting system will operate very satisfactorily at a 

330 baud rate with an o~ror rat~ better than l . bit/106 bits 

usin9 a inedium quality audio cassette cartridge, 

E4ch 8 bit byte ~y bo recorded as a ainqle word. This further 

increases the byte/i:oc rata·· over tho teletype approach whicl' 

vill qonerally require three or 1110re 8 bit ASC II ch.u-actera 

to represent a single byt~. 

.. 

------~------::----,,.-- - - __ .. ----- .. -·---.;.- ·---



·. 
·-

3 

!) Hl\MUJ\RE 

The hardware interface rcquircftcnt• are shown in YiCJUro l. 

The DOnostablo o. with !\,, .c, forms a free runnin9 11stable· 

with a frequency of 24kllz. Tho two jrr. flj.p flop:1 Sa and Sb 
. . . . 

and the tristate buffer lb forrnf a divide by two or divide 

by four network, dopendinq on the data present at the data 

1nput line, .pin 4 of lb. If the data input line is hiqh 

tho tristate buffer output, and the JX inputs of Sb, aro 

· • held hiqh by the pull-up roaistor . R4 ·and the input clock 

frequency of 4b (24kHz) is divided by two qivin9 12kH~ . . . 

I '• 

·Durinq.playback the Cikllz ai9nal· is buffered to TTL levels 

by T1• Tho bypass capacitor c4 filters the remaininq 

12kllz siqnal and c5 blocks tho ~ow frequency noiGc found 

in low cost cassette units. The reGultinq· siqnal is appli¢d 
· .,.,,,.,er ' 

to the Totri99erable evc- ~ot 4b which has n ·peri od of6.0 mscc. 
• • 

•*,-IN•'f' 

The Gkllz tone c11uces continuous retriqqerlnq of tho Q·u~i;J.ot 

· and tho O output of· 4b is trans!orrcd through tho tristate 

buffer la duril•<J an IN1' 006. cocv:1aml~ The_ uooc port _address 

lines Ag - A13 
arc docodcd by tlic l of 8 dododer 3 and then 

combined with tho I/O control lineo IUP and OUT in lb, le 
C>l>I ~JI ' 

to qoncrate the IllP ~ and OUT ~control siqnals which 

transfer data'frOUI the intc~rator or to tho .write buffer 

rcspoctivo'ly. 'lh~ complete unit r.Mly be built on a stnndard 

4 •. s·x6.s• voro cord typo 11025 which will plug directly 

into a ~.OD1l input/output ocl9e connector. 
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4.0 SOP'TlfARE 

'l'be caactte intorfaco software i~. found in ROM 007/l 
loc~tionr ·oo1oob - OOJ277 inclusive. Tho software 

. ·package may bo split into three distinct functions: 
tho write routine, tho read routine, and tho tapo 

·llOnitor routine. 'l'be write routine accepts l byto of 
data, contalnod in tho B register and converts this 

' byte to ·a serial data pattern at the desired bit (baud) · 
rate, It is also responsible for t~e lnsertion of start, 
atop and idlo bits, being very similar in function to 
the teletype o:itput routine found in .xo~UTORB, Tho 

' 

··read routine accepts the .data from the cassette, con­
verting the serialized data back· into a single byte 
stored in the A and D rogisters. Its function is .the 
parallel of the T'r'i input · routine of tho MO~ITORS pack.age. 
The tape monitor routine acts as the .interface between· 
th&· read/write· routinos and· tho· ~sor; allo,iin9 dumping-,., · 
loading and verifying specific oemory addresses. 

4.1 WRITE ROUTINE 

i .. 

'l'be write routine is found at locations OD7200 - 007230 
inclusive. 'l'be routine first outputs· a •1• level for 
a p~riod of one bit time (2.0 osec) which acts a s tho 
start bit to which all other bits of tho particulAr· word 
are referenced. Following the start bit aro tho a d~ta 
bits of the byto contained in the B register, the least 
significant bit (LSB) ir.wcdiately followin9 ~he atart 
bit, tho last data bit is followod by a •o• lovol· stop 
bit and a O level idlo ti111G. The required idl.e t 'ir.IQ is 
determined by the complexity of .tha monitor aystClll which 
aust retrieve tho next b~t~ from nieiaory or, if performing 
a .roQd operation, ·•toro the previously roAd . word in memory .. 

'!·. 

J .. 
: .. 1 

.. . 
.· ' 



.::r,. 

....... : 
\ ., ,, , 

. ~, 

) 
) 

. , . 
•'- · - i'O:. 

:.•,• ,e. ·· '·' · .. . 

•. 

:~ . 

' -· 
durinq tho stop ' an~ idlo bit tiJles. 
Piquro 2 shows the byto pattern 9oncrated by tho write . 
routino tranS111itting a 312 pattorn uain9 ·tho standard 

· 2 uaec .MODI olock ape ed • 
r ~ . 

4.2 

. J'i9. 2 2. 1 . ·' 3 
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REl\D ROUTINE 
Th• read routine, located at 007231 to 007273 inclusive 
11\lSt convert tho aerial data pattern qenerated by the 
write routine back into an eight bit byte, Tho routine 
exaiaines tho integrated data frOIU. tho cassette unit 
waiting for a logic l level, . interpreted as tho beqinninq 

·of"'thc ·utart. puloo,. Tha· routine.·· then. ·t1a.its .. for. th.; 
remainder o~ the star~ bit ti~e before passing in~o the 

~ =·. d~t:.a bit read sequence. Each data bit time is i:ubdivided 
''\ into 12 equal time slots and the input signal froc tho 

Cftssette integrator is 3ur.::::cd over . these 12 s aoplr times. · 
The resulting sum, ranginq between O and 13, is then 
exlllllinod and if equal _to or qreatar than 7 the received 
bit ia interpreted as a 109ic l, otherwise the bit is 
taken as logic o. After 8 such bits have been input and 
aaaelllbled' control is returncd ' to tho callinq ro~tine, the 
received data being contained in the h and D registers • 

. 4 • 3 . MO?UTOR ROUTitlE 

.. 
.. 

The 1110nitor routine cont'rolG tho data flow to o.nd fr°" 
th• cassette unit, offering· tho user throo options, 
dUmpin9 to cassette, loading from tho cassette and verify-

... inq th4t tho c.iaaotte datA is tho •~o as -tho 111c11aory. 

I -
"· . 

"· 

..... ------------------- - · --~ --
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" Contained in locations 007000 to 007177 tho routino. i• 
· entered from MONITOnB by typin~ XQT 007000. Elilployinq 
MONITOno · subroutinos . thc tape monitor first request•" 

· the addres~ ranqe to be acted upon in tho standard 
MONITORC forlllilt as qiven in the MF8008 Applications 
MAnual. Af~er the address range is entered the tape 
lllOnitor will' type the thr~e options available, dump, load 
or verify as shown below. 

XQT 007000 
• xxxxxx yyyyyy 

D/L/Vi 

user .roquoat to ·enter tapo monitor 
address range entered 
option request 

Foll0wing the printing of the option list the user should 
• start the cassette unit, either in the record or play- . 

back mode depanding on the d~sired function. The desired 
option is then typed in. An invalid lotter (opticn) will 
~.a rajcc:.e.!· a."ld· tha r.1uni'.:or- wi:i..l i:etypo· u,r;; ... opt.ion· list·. 
A CTRL/A will cause a complete abort and return contr~l 
to HO!UTOR8. If tho w· (write) option is chosen the 
monitor will wait S seconds to ensure the tape loader 
i s past tho head, write a preamble of . Q 3778 words and 
a sync word 000. Immediately followin°9 tho 000 sync word 
the memory data is recorded as conti~uoua data words. 
Upon completion · tho monitor routin~ returns control to 
MONITORS. The read and v1uify rout ines, being very : 
similar, use a proqram transfer to MM mer.iory in order 
to minimize program dupl~cation. If tho L (load) .option 
iG choccn loc~tion 013350 is loaded with a L.\L\ (370) 
co11111urnd • . If the V <.vori~y) option is usod location 013350 
ia loaded· with LIV\ ('300). Doth the J.OAO and VERIFY routines 
then 111Cr90 into a col'lllllOn suhroutine which fir3t loads 
lo;ation 013351 wi t:h a RET (OOi) . The playback routine 
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reads 
• 377 

000. 

•• 
cl\&ractcrs from tho cassette u~til it receives 

word and then waits until it. receives tho sync word 

The routino·then rqtrievc~ the CLP, fetches a byte. 

fr0m .tho caasctto, executes the subroutine ·at 013350 which 

will rewrite the data byte into llMtlllO~ only if t~e load 

option was chosen and thon returns to comparo the memo~ 

locations with the cassette data. Tho routine updates 

the CLP and continues until all tho specified =C!lllOry rAn9e 

is loaded or verified at .which time control is returned to 

MONITORS. 
If an error should occur durin9 the verif~ routine the 

tape J10nitor will exit to the MONITOn8 breokpoint execute 

routine. This routine will pri~t ~ho carry flaq, the 

A, B, c,· L and II registers and the contents of l\'lell\Ory 
. . . . 

pointed to by the II and L reqisters. In this case tho A 

and n ro9iaters contain the cassette data and the u 'and,L 

re9istora point to· the CL? memory address. The· verify · 

ioutino will abort after ~ho first ' failure, · contr~l being 

.roturned to HONITOnO after tho bre~kpoint listinq • 
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0~"1!:' 1 1?./ 14~6 LAJ ?.A7 
~07A04.I 016 LUI All 
9'17<'-!'6.I I f'4 Jl~I-' M3036 
r.01~11.1 ~6S LLJ 17n 
8~7913.I AS6 LHI A07 
~P7Al5/ 317 L~M 

907~16.I ~25 RST 020 
G!'.)7017/ 66,, JNL 
907~2A.I 1?.0 JrS 007Al5 
9<\70?.3/ ~35 RST A3R 
~A79?.4.I ~74 CPI 194 
A~7~26.I 15A JTZ 007125 
097031.I 074 CPI 114 
e07C33.I 926 LCI 371 
~07935.I 159 JTl 0A7047 
~B7P4~/ 074 CPI l?.6 
ef07~4?..I 11n JrZ 001011 
8A7A4Si 926 LCJ 300 
0~7047/ 056 LHJ 013 
0B7~51.I 066 LLJ 350 
807A53.I 372 LMC 
897954.I A6~ INL 
007AS5.I 076 L~J 0~7 

007057.I 106 CAL 0A7231 
e07062.I 010 INS 
~7~63.I II~ J f Z 007~57 
0~7~66.I 1~6 CAL ee7?.31 
f07071.I 019 INB 
'1"?!'12.I !! ! ! !>C9 
&V1a73.1 110 J~~-o~7066-

~A7016.t 166 CAL P.PIA?.3 
P.071~1/ 10$ CAL 0~7231 
0~71~4.I 10~ . CAL Sl33SO 
ea11c1.1 211 CPY. 
0A711~.I llB JfZ AA~A60 
C5iil3.I IZ6 CAL 6~~3o2 
0P7 I I 6.I 1Cl4 JMP AA7076 
0!37121.I 377 HLT 
0071?.2.I 377 HLT 
007123.I 377 HLT 
f.97124.I 377 · HLT 
0~7125.I ~?.6 LCI 3~9 

et11211 c;s · HST'"A7~ 

0$713~.I C:?I DCC 
9!7131/ 110 JFZ ~P.712i 
£'07134.I ~16 L?-1 - 377 
~07136.I 046. LF'.I 010 
B~714n.t 1~6 Ct-L 9n72~P. 
OS7 I 4l.I (I Jll OC!: 
01)71~r..I II~ JFr. G071~~ 
!'l:'\7147.I Ol!l lNO 
0~·11 :iZ.I I f06 CAL. 097~~(' · 

· ~7153.I 1~6 CAL 0$1r?.3 
nft71S6.I 317 L~M 

~7157.I I<"> Cl\L Cl!l.i:'?M~ 

P~716?..I l~S Cl\L 0~~36?. 
et.111>s.1 1~-1 J •·!l' i>.i::1 1s3 · 

SET 11R1 n: 11uff£~ To. %£1\0 

FETCH ADOkt.SS k~~Gf.1 RETUriH rn tA791 1 
S'fAk T Or OJ>Tl ON LI ~"r ADDriESS 

PrUNT OPTION LIST 

LIST ENDS AT 9071~7 
GE'f OPTION REQUEST 

TE!iT lr "D" 

n:sT lr "L" 
<LMB>" 
t!AS LOAD OPTI O.~ 
TEST Ir "V" 
NO. GET Nt~ OPflO~ 
<LAA> 

913350• C REGISTER <LM9 OR LAA> 

fl!33Sls "RET 
(;£T DATA 
TEST Jr 377 . 
~. TRY AGAIN 
GH DATA 

TC~T Ir" #~::;;t 
LOO? l'O>< s·tNc ( "03G> VORD" 

('ET CL? 
G~T CASS£TTF.: DATA . 
STO~E Ii AT CLP l)x [)I) NOTHINr. 

COi-lPAF<£ DATA U iH Cl)NTENTS Or CLP 
8:\F.:Al<POJNT EXIT Ir NO-T EfJUAL 
J\!)l):U:ss C··:~Pl\i\E ANI) 1.NCREMENT 
KEEP GOING 

WAIT s.0 SEC• 

vu)p• FOR TIME-OUT 
OUTPUT 8 377'S 

-O~TPUT • 
·oo IT '£' Tl~l£S 

OUTPUT Me 

GF:T CLP 
· J>-.;: 01\ff. lNH>. '9' .. 

1"."h In; 1 T '" Cl\$Sr.rr:: 
{NC .. ENr:>H l!l)OHESS l'l\l:HER 
x~:::r . GOI:~G TILL /)rlNF.: 

C~7171':/. !'Jf.S Bl?. l~.4 PS7 114 057 i?.6 1472 



·. 
' ., .°· ... ~{'112~91 OOS LAl 0!'11 

· (lf.17:?~?./ 0:?6 LCl i:J Hi 
9~7~P4/ 13S OUT. "16 
~72~5/ 636 LOl 336 

.. SET A• STAKT BIT 
WILL M ll iHiES 
OUTPUT START. BIT. 
TIK~ OUT 2•S KS£C . 

GET DATA 
OUTPUT LSa 
THIE OUi 

....... .. ... .. .,... ........ . . .. .... : ~ ..... .. . ,...,__,_ 
. . .. .. . ' . .. 

•'~!• , Tl 1"f.''t~" 1t j.•f1 •, , ' .-~.: .. ·~~--~ ·~, ::~• 
~. ~ ·.. . . . ~ 

; J l>,t172fl71 07S ifST 978 
~~7?.10/ 3~1 LA3 
P.~7~11/ 135 OUT 91S 
f!~7~ I 2 / ~36 LOI 336 · 
&.~721•/ A7S ~ST. 179 
3~7~15/ 012 . R~C · . -Mi~TE '.DATA 

SAVE AWAY FOR HEXT 

.. . · .. -:~ <)· 

ri. ~s: .. ;"'~:,~:i;.~ .... ..;.. ... ~.~:;~ ;.~.~~ ... ;..;.:,.,. - 537216/ 315 LBA 
·.. 0:17?. I 7/ 921 DCC 

;.•~7'.?'.~3/ 11~ .J1Z ?.2721~1' 
'11!)7?,?.3/ 253 l<RA • 
01:17?.24/ 13S OUT "016 · 
0Z72~5/ e36 LOI 310 
en22u e?S .. ..asr 11e 
R97233/ 907· RET 

a~7231/ 926 LCI . 111 
~07233/ 115 IN? 986 
02723•/ 932 P.AR 
C97235/ I ~~ J~C 9~7233 
C$724fl/ 036 LOI 33• 
ee7?.•2/ 075 RST 079 
0~72.~T 3•3 ·LED. 

. C COUNTS BITS 
00 IT S TlME6 
STOi,. a.IT • 9 

TIME OUT s.0 f1SEC 

. FINISHED 

· .. ' ·, . ~ . 
I ., • " ' • ' •, '·[, ' •'::'1::r • .... ~ . \. ~.~: ' .. f.S'I.· ·.:"· 

Rf)H ~~7/f R!:AP Rf)UTlNE 
I.NPUT 9 BITS 

WAIT FOR START PULSE 
TIME our I SIT TI~E . 

; . ... ·· . . . ·.~ 
.• .. 

;·· .. . · ·. ·· .. · . . . . '. 

: · .. ~. :. ':. . ~:. 
•. . . · .. 

·. . ..... ... 
··,• ' I 

Stl72••1 fl21 · DCC 
0072•5/ A53 ~TZ 

CLEAk E .· .• . . : .' · ·.; •· 
• COWIT I f)f' airs : . . · . .. ; ' 

~c:ru.;N ii r.iNNl ~U> •. ,i 
0 COWliS· SA1·lPLES··.· · ··• '' 

... : . . 
~· 

0 9&7246/ 1?36 ··-<L·o1 · 36'1 
~~12s~1 11s INr e06 
Aa7251/ 04• NDl 091. J 
697253/ 2:>• . AO£ 
997254/ 340 LEA 
ZB72SS/ e39 IND 
CC72~6/ 11~ JrZ G~7259 
ea7l,6l/ 096 LAI 067 
$0~263/ 27'1 CP£ 
037264/ 3:1 . LA3 
007265/ 932 RAR 
e97266/ 310 L~A 
ev7?.67/ fl3S . LOI 377 .. . 
8?.7?.71/ !04 .JMP OC7242 . . 
£07274/ 377 HLT 
~~7275/ 377 HLT 
~~7276/ 377 HLt 
r.Q72771 377 · HL T · 

GET SAMPLE 
MASK IT . 
S!M 1T 111 TH £ 

, 
: .• 

#. ,', 

" • . •. 
.· ·· ·.· · ~ 

; ... ·. :; >1-......1 . . . ..... 
.·· .. ·.: . . . .. - . ' · . SAVC: Sth1 IN E 

. Do I.T 12 TI11ES 

TEST lf' •7 
'.·' ... : ;:. ·~~ ..... ... . : ·.: .=· : ,.· .·:;'.-

sns CARRY FLAG_ 
B HAS BYTE ASSE:M3LED : 
BY ROTATING IN CARRY 
SET BY C0i1?Ai!~ 
THIE· our DURING 
Bl T TAMSl·TION-TH!t:" 

J .. . •, :· 

.. .. ., .... 

< • • 

. : : · . . : . . · . . ·"' ·.:: . 

... " .' . 
:: . ; 

.. · : :--· 
, o ; , I " ' .... . 
.; 

~ -... ; 
......... ... . :-.. ·~ .·-: ---· - - ·:i .. 

. !' - ;., 

.. · ..... .. . ~ .... ·._ .. : .... -~--..-----:-__:..~· ·-~ , ..... ~: ·-": " ......... i . . 
--· ·-·· -""'· · - ... "':.~- .. . .. . .. . ""' .. . : ' ,.. 
{ ~ . . 

PATTEllN GENS~TD~ ROUTINE• : . ,' . . • 

010000/ 016 LBJ 000 
Ol0008/ 106 CAI.. 007800 
010005/ 104 .JKP 010002 

... .... . . 

'8 HAS DE$1Rl:D PATTERN 
IGO llJUTE DATA . 
JUPUT UNTlU.. JlESEl BUTTON. PUSHED 
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s.o ~'l'J\nT-UP l'P.OCP.DURF. 

:;~~ .... ~~:~,,.:..·. ! :- '"··~. Once tho hardv;u-e ia connected to the.audio cassette it is 

necessary to adjust the recorder playb~ck · lev.el to provide 

the ·correct si1Jnal levels to tho inteqrntor. Tho rocollll'lendcd 

procedure is as followa:-
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r .,_ . .-.· 
'(l) load the p;ittern generator proqram qi.van in 

. fiqure 4 into tlte MOD8 microcomputer_ 

· ;r .. (2) ·connect interface un·it to cassette unit and 

'· 

. ·~ (3) 

(4) 
,· ""': 

start cassette player in tho record .l'IO<le, 

execute the. ·pattern generator routine by typinq 

. XOT 019000 

· · the routine vill \trite a 000 pattern on the 

cassette upo until the? 11003. reset buttCln ia 

pushed". seve.ral minutes of this p<lttern should . 

be sufficient for setting the playback level. 

hf ter t;hc rccct button is pu:ihed the ca~s~ttc 

should be. rct~pund and tho cassette unit set to 

p;ay. Connect a scop~ to the O output of the 

data integrator (pin 5 of <1b) nnd ad·just tho 

cassette volU."IG con.trol to give a stabll!t. start 

bit on the ccope (see Fiq •. . Sl. 
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1 
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2 
15 

1 
5 
4 
1 
2 
1 
1 

17 
I or 16 
1 or I 
2 

56 
11 
10 
4 
4 

• 
10 
20 
6 
2 
1 
2 
2 
1 

pucriptioa 

7400 
7~2 
7404 
74L04 
74Hl06 
7407 
7408 
7410 
7474 
7475 
74100 
74123 
74125 
74126 

)l)D I 1ilTS LlST 1/S/7S 

74LSl38 or 13205* 
74193 
8008 
~3906 
2113904 
J,11914 
1H270 
2102** . 
l702A*** 
.22 ut cepacitor 
.33 uf or .Ol uf cepacitorl 
6.1 uf taatalua cap. 
2S uf (•how!l a• 80 uf) 
350 pf 
SOit trt-n 
121: oba 1/4 watt 102. rHiatora 
lJl oba 1/4 vatt 102. raaiator1 . 
lOIC oba 1/4 vatt 102. raaiator• 
2.7Jl 1/4 wtt 107. ra•iator• 
330 oba 1/4 wtt 101 r••iatora 
910 om 1/4 vatt 101 rut.ton 
16 pl.A dip baadan 
16 pin dip 1ockat1 
18 pia dip 1ocbt 

-.Ote l20S b 1hova aho a1 HD 61SO lo MOD 8 · 
•maal - 74LS138 h alt1nata part 

**1-2102 for lit 
16 for 2lt of IWC 

***oa17 7 1702& IOHS ara llHcld for Moll1~cir 8 . 
proll'a• 

.. 
:· ... .......... ~ . ' .. 

Al10 for back plana 
Vilt1111 2VK22/l.AltD is a viravrap 
raplaccaeot abovft tor tba cinch 
ed&e co1111cctor abow ill back pl&11•· 
perta Uat . 

Al10 - 1 uch of MOD 8-1 throup 
HOO S-7 tloarda are ••dad. Tba 
l«lD 8-8 h back plaAa alld PIOK 
prosr-r board. 
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ADDinONAL :«>ms ON )tOO 8 

1. JW11pin1 abown in corncted .. iw.i 

· .. 1ccta output porta 14. 23. end 32 
input port• s. 6. alld 7. 

llAM lloard for addre11u 010000 to 017377 
IO.'f Board for addreaae• 000000 to 007377 

addree1a1 given in MIL aplit octal notation. 

2. 74US b . l:he &a•· aa..8094. 

3. 74~26 ia tbe a&.. aa 8093. 

4. All boarda are available from Space Circuit• at thia date a t $13.00 each 

~ !or MOD 8-8 backplane vhich ia about $26.00. These prices an in 

U.S. dollars aud add $2.50 for poatage and handling for tha complete 'ae~. 

There ia ao Sil duty oace landed in the u.s. 

'· The following should be noted vhen building a pover aupply for the PROK · 

prograllllllCr board. 'lbc 780S i1 uaad as e floatiAg 1upply for 48 volte. 

'Ibis is done by referencing it to gro1&nd vith a 43 volt Zener. Tba 

absolute maxi••H• ratio& oo a 7805 h ·35 volts. Thia meaaa that the 

power •upply voltage aa&&t be laaa than 48 volts plus 35 volt1 or 83 volta. 

I have found that • SO volt tr1n1fonrer full vave rectified iaay give 

greater than 83 volt• and thua destroy tbc 7805 • . Thia ia dependent on 

tb& line volta&& in your area. the reco-ndcd value for this supply La 

70 volt• and a prercgulator my be aeceuuy to achieve this. Ia aoy 

event these facts should be considered vb&n building a 1upply and tha 

voltage out of tba supply should be teated to be 1ure it does MOT exceed 

the 7805 maximum ratio,. 

6. On 10.,. of the •oard1 from Space Circuit1, the follovlug proble .. have 

bean found to occur on the lfOD8·1 Pin 9 of IC 15 or tC 16 baa been found 

to short vitb one of the bua lines 

On the input board, about an inch above the c:go.cec:tor fLe&er• 011 

the component side. there 111,1.y bi a break on oae of tbe tncu. 

1. There are at lea1~ 2 1ource1 of drilled board1 for prototypin& OD the 
)I){) 8 ayatem, Vector &lect~onic Company, Inc., 12460 Clad1tona A11enue, 

Sylur. California 91342; aad Dou&laa Electrooka, 718 Karioa Blvd •• 

Saa Leaac!ro. Califomia 94577. 
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