
'T'(\ 
~ ' .. / 

S('.<tIC"[H .('\~"~;<Nf'aN~.;'s{r!:lNc /s. Nq l;'Nf',*Na<v
o

lNC 
>... .,~. t . .J"\J 1 .. , .f 1 t.,.' ... 8 ~., . t . .' ~.J.~' .' ".J .. ~.. L L... ..~ S. ,~. ... tv,.. j . ..~ 

'1" l,.:'.(·:l.~ N {'!.e .(lC \; It... .,' j l: ~ . . .. 1 I.... ..' .3 

~<'t'i'/' ~,'a} ;\l l T~'1\!lt.t{srr"J fFt T t;CaJNCH(lC;\' '·iI NN /\ ~ L lJ l.., t."-,\. L \..: "< § . L~. > .. , I &.l , .... l L. ~. I .. ' '........ . ." ~ 
N l(' l;'n (:T,~ '1'1,' 
~ . ... 1 ~.~ j_~ I'\. ;,.-:"1 ~ ... '1.. 1 l.< 





ELl)!(:A'I'lON 



PROJCCT SUPERViSOR 

F.>lGR J .K()LO 

liLA!) ()F DLPAR"nAET\T 

FN{rR ;\'1.0 i\BDt:U.AHl 





lJ E (' L i\ RJ\'j' i () N , ....... '0""'"'' .. , .• , .>." '"'''' ..•.• " .. ,,' "" ., .... , ... """ .. ", .... , , ".·.w •.. "." •• ",." "'''''' .,><" "," r 1 

D t'r) r ('i\ 'fit) N " ... " " ..... ",,, ... , .•. , .. ""'<Av""'"'''' .,,'""'"'"'' ",..<A ... ",," ,.." ........ " "., .. , .• "."" .... " ><" ",," [! I 

C'Fn:rI FI C:A'fi{)N ." .. " ......... ,,.,.,,,, ........ ,. ........... , ...... " .............. " .......... , ......... ,,, .. ,,,. ,.,.,,'v.v ... ,> s·v 

/\ (: l( N ()\V:L E, 1)(; Efd E N'r .. ,..",>< ,., .. <AVO"'"'' '''",', ""'"'' ", .. <AH, .. ,," ,. ............ "."" ............ "" '" " ..... ,\/ 

1·.:\.Bt.F; ()F (·{)N·r·.FN·fS,<AV<, .. ,., .•. ,,, .. ,,,,,,., .•.... ,..,,,,.,., ...... " ... , .............................. , ...... ,,,., .• ,,,. ... \ir 

L 1S'1' () F' F!(;l.l RES .. " , ..... "" ...... >., ............... "" .. <A .... ,., ... ".,,. .. ,, ...... . w"'" ...... , .. .. ,." ....... <" ",,,,,. Vi n 

1.G C!i:i}''';LR;,\L li'-rfRODUCTKJN . 
INTROLH.;('THJN ... 

! i.? f)j.;r?(~j~.:·1-·~{/t{!~();~)~{" ... ~."," .. . ' .. ".'" ...... '."''''"' _ .. , ...... "' ..... ,,', .. '" '_"."", ....... , .... 3 
I, t. 3 ( 'j {?('OrJfl' ()l $!~,'f?/~ 7I(}/'-/ .. ,., _, _ ........ " ...... ' ... '."'. 

') {': 
: .. ' ",' 
. ) : .... ~ POWER SUP?L. y tiN!T .. 

THE OSCILLAT()R u!'..;rr . 
C'MOS . 
n·H:· (.'Or .... n'ROL 1) \i n . 

2 .. 1.. f 

4024 i(~ .. 
2.5! j 4026H lC ... 

2. 6 DH:irrAd .. DISPLAY 'LJN IT " 

~:~(; i I CO;-·AMO'i' .. l<:':YfHODL DISPLAY .. 
2.6 1.2 CO (vFvl0n· A NO{)L: D1SPLA'r· .. 

r)lSPl.,!\~\~ ()PF,I{ /\"f1(}N " 

~ C UJNSTRUCT!ON. TEST AND RESULT. 

• ". ", ............ , ' •••••• "' '" , •• < "" 'f' .5 

. ........ , .. ,.,.,. .. '., ... " . . .. '.' ~ ". .~J 

. .. ' . .' ...... " ............. , ., .. """ ."" If} 
"" "", .... '.'."" J."5 

16 
.'~ .,~ 

, .. ;.,J_ 

......... , , 

" 1 11!\RTJ\\''!\Rr: CCH<STRUCT!Cn-··L. TF.STtNG A!")r; rU·SULT. 
.'~ "{ 

. ... ~. ! 

.. ~ .... :-
}. !. / l~ ( ) J-V;'~}~~ [ l iV IT'. . ~ ., " .. ' ...... " ... " .. ' .. ' .' '"'' '. , ' . , . , ..... ' .. ' ... ", ...... .' .. ' .... ' ..... '" ... '" .. ' . .'. n ..; I ...... , 
.. ')~, J, .... : <. j,.\,'{"}} ,l .... ···i 'i ·().(·t {/;\/11' .. , ............ " . .' ... " ........ "" .. >0 .n""" .'. ". , ... ",,".' ••• ' ......... ". ...' I 

3, .! . .3 (·'(J/·,/l'i?()/'. ! //·,/1/· ..... " .' ... " .. " ......... ~ ...... ,.".' .... '"'' 'f' ......... , ..•.. " .... '. ' ...... ,. ,.'.' •..•.•.. -'.', ... . J}-,: 
.. J. l. .f ( .. ()! /fVl'}~~!,~· .Aj\/j) if( ".I.!.- '7 .. :'<f:'.·~ :;j\.f!:J'V j , r };ViI', ... n c' •.•. ' ... "" ." ....... " ...... ",,, .•• '. 2<'\ 



3,3 
SOLDFJUNG .. 
C\SING 

. 21
.') 

,\l?PENn~x""".".> ... " .. ",,,.m""' .. ""'>"""""""<"""""'" ........ """." .. ,"".", .... ,., .. ,,", ................... "' .. " ... ,.,,"" ..... , ....... " •... , :LS 



.15 

.... 1 (, 

.. 20 

.23 



~ \. 



Ll H\·!.·RODtJCnON 

r,·.~'': (.~ ~,'.":.; (~r: ~-~".' J· ... ,:·l.:.· :.~ -: .... ,. ;.\' r.·.: .. ~ (~lo.l.(,(.".,.l··" :." '.:::' ,i.:~: .:',' .; .... (. ~ n, C.l:':l'.'.: ,: "< :'.,',. ';'.,'.' .(.>.J, .. :.':" ......... '.,. ~ ',··.'l-'{ . ... . .... ":." .. :. I o''' .. -, : • , ~ < ~ ~ L... . .... _ .... ~... ~ .. ~.. _ (.. ... _<~ .. < ".J . ~~~5 .... (_ .. _ ~ ~ ~::~ ::::~q./!:{ ........ ·U:::.~. ~~~.:;h:.O~:~~y .. 



./ 

""' i.-



.~ 



1.2, LrrLHATURERLV1F\V 

., 
'·f 



'""I 
, ... :' .. 

',.~ 



ZJt THEOR\' AND HFS1(;N ANALYS!S 

: .... " ..... ~-......... ---.. - ......... -•...•.••... : '''_.r ..... _ .......... ~ __ •... 

l~y:il?~~(~I-+-(~~_:,)l_,_',I'~:X-
~ /, {l{/';":: i 

~~'~~~~--~~*': 1 ' , " : 
:. (~r::/··::L:? .:\'T,()R : 
L~ __ ... _~_. __ .. __ ............ _ ........ ______ ............ _ .............................................. 1 \ 

- 0- __ • o •• '. "." • "0" ... _. ~ ~ __ ••• " .' 

_'1 ______ .' _ ._ ." _" ~ '"" ,_ . ___ 
[5\]}II'I'I'\] 

I COl,iN'CFR 
i ___________________________ ,,_~~, ____ " 

_ l.~. ",'w',m __ m. --------i>i>l"",,"---------------------------- ._,.,.,._.,.,.,.,., .. ""_W_'"_" _____ m _____ ",';' " ,_ ... _----. ------................ . 

!,:::,'_-__ --_-__ -i __ -~_;_.i_-_~_:_:-_;_i_-_-_i_:~_-_'.:_'.::,:_.-:1,,:,_.,':.,·,-:·,,;_.--;:.-._,;,,:1.8. PIA \-,:,~, __ ~_,L------------------------ --; r-~""'------------------------------' '----------------------------------------j 
, :.', .~, ____ ,- 1 L _______________ !:';~.:' __ 1:).,;:'"~-~:::~::::~~:~::,_~:': __ [ ________________ --' 

"', " . .' 

« .............. __ .... _ •.................. _ .... _. _0,_, •••••.••••.• _." 



:U POWE:H SUPFL\' UNIT 

I' .- ------.............. --..m~~l 
r C4

;p,:t 1='2 
~ .. ~: .......... _llQl ____ _ 

~~<'rr""'fI. 

SV~i~ .... SPST s!idt'!' 

(::!".::>: .? 
~=; ~<'J~.J 2:; .;::X .... · 

4::8· 

=1.,,_ 
~*'* 

__ n .. l ...... 







lA 'lTiL (~ONTROL liNn' 

~ O!(JrTAL CLOCK GENERATOR 

A "-T '(; $...'/''':.«<"-,, 
.~>:? 

lO 

.:.-~....., 

(0;0'._ 



---_ ... -.-.. ---.- .. 

/\ 
/." ~ C , 

{.) {'( () \J 

---
n i' ' .. ~ 

._--_. 
(} " \j 

. __ . ... _---------



',.-

:-:.-

,> .• :.:;... 







iN}'(ll1Tf·_·····-T:r ······"j;:i1 V
N 

Y.k;f' ~l I~i N~ 
(" . ". :.~ . "; 

&1-; ~I :,2-: Gil 
t' 1.4.~.l. ! {>'!·~1 [;; .. ; ~l 
-4'~ i < (.1· 1 I {.!. ;.:J ...;:;.<, 
O~ [i\J.. ' .•.... j;~l ,'Je 

~ ;"--.. 
w 1/": :---: 
U,. :!> .. j :~.:.: C~ 

~ 1·.·~·1.. .. ",... 
V,.;~ d .. ) il! N',· 

L ....................... i 

r' 
-----, ••••••.••••.• - > _ •••••••••• ~ A 





SV;'dBOL 

D!:-';AHLF: 

RESET 

j)lSP! .. /\Y 

[NAB!..l:: I>,) 

:. / 



f <.> 
~:. d 

fJ .$ 

H n 

.." 
4.- U 

J -n 

4 H 

S 

{i· 

g 

(> 



r ....... \~ 
; ~, 
~ -7 

f;'" .. ~~~J 

'~~Z>,; 
v 

wt»'''''''''''''''''~ , 
=til> }"\Y 
i1.l< ii.@Mr< 
.~ . 

. :: 

]~:::~\~::~ 

~.~J~/ 
::;:pr 



'~~ 
1p;,;fj;1 "'''''····"'''~·~·''''······'''"'' .. '·i·······i Ie ..... , ... , ... ,.,.,.,.,,,., ./mrr····· .......... ··········~·" 
~}1SP~ ... }X ...................... . ......................... ..l ......... .................•....... :..... . ...... ; ................ . . , ............................................... . 

tNAttl ~f.{p~:j { ~ 
1 

r·:·:·~·:·:·:·· , ( : r~"·'·'·"·' .. ···-············\ 
~J'J'A ... T."'.~_ ........ ~ .. o!o! ........ »:-~ :~.:.:.:.:.;.~~.) 

.::.:.:.: ....... ·.·.·.·0. 

~~ ............ , ...... 

.. J 

............ !·" .. ··T 

. ~ 
.~ 

:.;. ....... "" .. / .. N .. ""'''~ ............... ~;.;,... .. :.v;.:..:.:.:,.:,.:,.:,.:,.:,.:,..:,.:.-:..:,I;o' ..... ~:. ..... ~ ..... '''~ y;.h///:,.;.. .... ;.. •• :.:·; •.. :.:~ y/:,.:.:.: ...... . 

;.. .............. ".;.;.:. :VJ,J L __ J t ............................ ..} 
· . · . · . · . · . · . 
~w;.;.;.;. .. ;~·" .. n/,1,// .. :·:.:·:.:""~~·,>:·~·:·:·:·:·:·:·:·:·i·:.:.: .. : ....•.. 

1 
~;.; ...... " .. ~ •• "";; .. .,; .. ..;.;. .... ./ ............ :,.:,.:,.:,.:.:.w»:.: .... :.: •.•••• , 



2) 



IHGITAL IHSPL.AV UNiT 



, 
....... ____ ~ ..... .l 

" 0/ (I 

'11-

0, O--~--············--~C~~········ .. ················· . 

b ()·~~'"··········~C~·····~······················{ 
11 

c 0············ .. ······ ····r~j+·············--·····, 

d (}-,,········---~--·······C~············--~·············J 
f4 : 

e o···--~~··········------L~~······~··············w .......... j 
if 

/> ..... r---';.i : 1"" C}---........ ,...··-·-···~-- ............. t., ..... ::..1-·-........ ·····-········· .... · 

....... 1. 

... ~ ...... ~ 

• -, .' 0: ~ 

}}1fernaf i..Jrrong'C!HCniS ((/ {t;: ... :\ .:= 

\
", (--; i.-- t ... ... ~ ~ } . 





IHSPLA Y (WER,\TiON 

[HSTANCF 

('!.)\T:RFD: i\·jETFRS l 

so 

--I 
I. 



.. 

" 

.. ' 

... 

••• 

.. 

'. 

'. 1 ... : 
:----~---------- ------- --- -----~-------:------- ---------

54-SO 

• __ •• ••••• _w. i 

I 
........ ~~, ... -:::;- ... 

~ 
i~~: ........ 

~ . ----.... .-

j 
l 

J 



J.H CONSTRUCTJON~·TEST AND RLSVLT 

3J HAJUJ\VARC CONSfRce-nON>, TESTiNG AND WCSLiLT. 

":,,,-; 
.-:,( 



,., .. " 

J i. .. ( '(}r,Jl}«)}~· l1::-".Jll' 



3.2 SOLDER1NG 



4.1) CONCLUS10N AND H§:CO[\lMLNDATHJN 

30 



11 PAUL I!GRO\\i!T7. 

\V !>T IEl)) HILL. 

.~. 

FR:\CTiC;\L r:.cn<Of'"<iCS fOR 





(.! 

Pl 

~'"P(.··"T \;1""":1'·'.' '~~" .. ;<.,"+' "".>1\",(, "":J' 'T"" :;~'>.,'l'ch ,:) 1. .J ~ : "', .... '! ........... ~ .~' ).J' yo, 5 ~ ,," "~ ".I .. .: ... ' ...... ~. ........... ~. ~ ...... ~ . • '" .. 

HZ 


