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to the CMOS lC'~. 

kit hoard \-V<'I::> mvkrtal:xn diligently. 
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The output of the gut~ b conncdd to an indicator LED ',}<hich goe~, on or oil dep~ndlng 

on 11H:~ cmnhinatkm IA' the inpuis, 
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The trutb table Df each ind; vhhwJ gate is: 

Input B Inpul.A 

o {) 

o 

27 



Supply 
.... ~ ..... -......... ..,. .... '," .. ,_ ........... ..., .... "," .. -. ,- ...... '" ") .... r ........ ', ~ ............... '," .. ,_ .... ~. ' ........... r" .~"' ...... ,', .......... ', ",' .. " .............. """ '" ... ,"'" ... -'" ~ ... $"'""'" .... ,. •• ". ,- •• 

~ . ) ~ ~ ~ 

~ : s : ) ~ 

i : ( ; ~ ! 

. r'·················~"l·······t···;--~~'··················~~····~············t···t···················-~·-··-·· ................. -~········(t·-~ +9v 

II'.) ~' , ·14' , , , 
~ ! ; ; ! ! ~ -:. .. ? : < 'j ) ! ~ < 

I
f 1\ II : . : : 

: , , , 
~ S ! ~ 

(nput A ~--~ ................ --~ ....... .L..L ___ j I './fJ¥ 

'k()~ I"pt':~ Ir'~:;:L):LT~~f)~~~:~:~-h :' 
... y" T ~ ~ • ( : ( .~... :,:; 
~. ~-............... --~ •.•........... :.-.}_-~"': ........... ···---·~· .. ···················--:--t···················-~·"'· ................ -~-.:"' ............ ~.--:.--- 0'1 

I , , , 
< , ~ ~ 

•• ........ "'.-.V'o.., .............................. ,. ........... ~ ........ } ",' : ......... ~ ~ ........ '.' ••• ,- - -, ................. < •• ! ... ,' ...... . 

1 , 
, l 

.................. _, ................... "-' ... ,.t .. ( ... " ....... ..., ..... .. 

The 401 J hw~ hvo D--i.yp~' f!ip··f1op whkh cnn bt' used independently, The pin 

r·······-~--~-'············· ""-1 
~ ~ 

......... ; 0 nf·········· ('l"'",,,. i '-« ~ ~'." <. ... t,...1)~ ... ~ 

CLOCK -4CK 

I n-

L+r=l 
(l~, J,'12{bO Input and output 
CDfH1~cHom; of a stngh~ O-tyP£! 
Wp·HDp. 



,------------
(L/ 

-J 

:---~----
1 

X 

X 

v /, 

-----:--y)--

() 

);~ 

V ,', 
); 

X _.< 

--i­
~( 

() 

() 

o 

---------

---------t-

s Q 
(/ 

0 {~ 
'-' 

0 1 (l 
: -. ---'.-. 

n 0 -x () 
;( ..... 

0 (' ,.I 

(l 

---
I 

---

- SET input: "The SF:r input b norma!!y held. low, \Vhon it :: pulsed HIGH, the outputs of 

v RESET input: The nESET input is n<mnally held I __ OV/, W!wn it i::> pulsed HIGH, tl1(: 
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The: output of the D-·type, 1/;. Q is cormeded to an indicator LED. 

VI 4070 2··inrui. EX em gates !.2.7) 

Fig. 3.14 4Q10 p~n t;onm~CHOH$ 
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The truth taUe or each individual gate k 
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viL 4069 hex NOT gales PH) 

;:;~()nnedirlD of the 4069 is shown below, 
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Normally i;\ dock ::;ignal is conned cd to the rkl<:J; input, ',vith the enable input held 

norma! oper<1tion the reset input ;"hould be 10'-8, making h high resets thi~ counter to z.ero 

The truth w.hk; <"if each C{lW1ter is 
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Oo;:::k 
pulse 
Swit\::h 

Supply 
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< 
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Vew lwards 

! 4 pm le conm:c1ors 

16 rin Ie Cf.H!Hcdor5 

l.V. 

lndicrttor LED's 

, 
VL 

VllL 

lX. 

s. 

Xl.L 

The 14 pin and 16 pin Ie connectors v/(:rc :;~u<K:hcd to a 'vem hoard by soklt~dHg, 

('1f ti..i' 'I' ,,j !)j\l." ,"',d ! (~ n;.'~' ~c {'>'"!!'l\''''''!<V'';: l·{-··(·l·~<>{',t;vt'h' \V"'P '·T'l·j"<<",,d i ./ '(" t!'c. <';')BPlu t'r"Xl' 
>. .0.... 'f." .. ' .) S'~.S-'! . t;; ~ .... ~ q,.< ~ ~ .. ~."'" . ;01."-' ........... '_ s ...... '<;.",:; .. ~" .•. :: •. S ,,1 .... ) ' .. -:. .. ". _~:> ............ {v;J ~" .vb" .. ,.:; '}.-'j:~ '/ . (. .. ~- s. 

control of the input sigm~b to the input pins of tlw ('tvHJS tC's, One termina1 (pf aU th(~ 

.• , <: 
J ... 



owr a 'Nkkr range of voltage thun TTl .. logic, 

and the intelnal connections of the blx;ratory kit hoard. Th(:; upper level is the hbofMory 



U~}f)i.T l(:::v ... ~i 3,;0 tlmt tbe kit om be (il-Jened ;,md dused . Fudwnnorcv conmartml;;nh, are 
.1 .1 .~ '( 
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l1w procedHrC v:us done filt aU the voltage regu!<ltors. 

Recorded voltage (v) 

L.!v1 78!;; 

Lnl 7H09 

Ltv-liSOS 4.95 .. 5.0.5 

4 D313 

pow~;;r supph' from FHCN among other reasons. 

4.2 Laboratorv kit boa rd 
" 

The laboratory kit board WHf; kskd by cnrrY'ing out (~xpcdmentB for each of the 



the tHmrd, 

laboratory kit \vas switched O:N, 

Input switch /\ bdicatorLED 

()FF ()FF ON 

()Fr ON (jFF 

ON OFr orF 
---- .. _ .... -

ON Of','; OFF 
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'P'~;;(''''''<;l' '"\'"1" "I"llt' r,,<.:»!t,.; "'~"<';'I;'P(~ll '+O<.:>,"·j ,,'h<"'lv'~ :';;"l' <;,!'~~".<' <h" tYl:(!"l,"~/,\..,li' ,.~{' ll'·> "t,J{)" n (1<"jl·C· .;/..)~~./ .•. ".I. .. ),-, "' .. ~ .. ,,~ ,' ......... .J'~.5. ...... ..... )~/~ _ .... ~ ... ~ .• ~ '."~'- .. ~. '~"" ....... ~ .......... , )' .. ,.' ~~~ .... ... { .x" . t'Ohtx· ... .r,; .• $, t .~v.' .. ~" ~'e t 

tACH with th: 401 ; CiviOS Ie. 

Indicator LED 

orF orF 
.....................•...................... 

OFF 

ON OFr ot'·) 

ON OFF ... .-........................ . 

ON 

in '.r/·.~l,~ J .. f,'. Thy. /,Xj')fTj"Fli"'j,i "!V>V"-" ,}.,,,,. 11(~I)',!, ';P'J" "'of Ill" N!; \ Cr.. .. H)·' ~ rr' ··!··I". nr')·;;"~· ;:;; ...... ~ ... _ ~,(::' .... ..... ," jf. ....... 0 ... • ::- •• ":" .} ~.,,~ .... t ..... ~ 0:: y( .... ~ "'_._~ ..... , .•. ~ ... ,(.~ ~ •. p~"'" ",' *,.~ .b:: ..... · t .. ·<I"J .... ·· .... ~·A ... 

Fro(<:ciwe: It is nXluircd tn build thl.: cin:.uit to invcstitHIL: ~ht bdlaviouf ("If a singh;: 40g 1 . <:-" ~'" 

with tlI!: 40g I Ch10S JC'. 
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OFF 

OfF 

ON 

lnp01 ;,;'-"itch P, 

(JFF 

OFF 

ON 

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

Input ,c;v./!tch A 

OFF 

ON 

OFF 

ON 

(JFF 

ON 

OFr 

ON 

41 

rndicatnrLED 

OFF 

OFF 

OfF 

ON 

Indica!or LED 

OFF 

()N 

ON 

ON 



ukcn with the 4070 Cf.,,'10S Ie 

Indicator LED 

orr ()FF orF 

orF ON ON 
..... _-- .. _ ....... . 

orr ON 

ON OFF 

!'.l·H,nl, J' j I,,' }.ifrr <);.:s'e 
..:~> .. ) ... '<0 ... ) .... ~ ........ '< '." .:. b ...... ". 

OFr 



grounded hy (o'meeting them tQ pin 7 of the {:.omwdOL 

'-n,,", rr<"l ~"'l-IV' C'/-' '"' r,,;l~e, \"if'''<,r('-lk, ,' w~~,;j"'ll "y""" >''''.'.'I'''~1;--'~ ->'-', {I-I'" ,<.l""k' ;<>J.}u·t "f !·j'e. ~ ~!!"" .- H ~"' . .. ~:i ...... ~ ... ;:. :~ ..... ) ••• ~., ;:::" ..... ~j; ...... ~\,. •. { ...... . ,,~{ ..... "'<:"~""'I ..... ~.J'.) .... .-.... ..... s· ... ·-':.J ~ .. I,; • ... J ............. l ...... ,. ..... · JO.H$' ....... i. ~.s 
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t'.h1;, 'j"j' {ll'~ 1)_hTl<' f! ;1","" '1'Hi ",'l'l t','h1f,l \ 'j"}>,., '~)(I,V'~l';lP"""" ')"~I·l"nl'l"·l"'t"'::..' l~',,, P'p,.",'tl' n .... 'rj" .;:x. .. Jv( ... ~ ..... L <'..r~ ...... • h.,. ~.,.".~ ... <.~ •.. I;.", ..... ~ .•• ~ .",_~ ............. ( •. ( .• ( ....... _d .... -'!.( ... " ... ••. ~.~s:'-.,~:<~J ... ,~ ... "....-_~a ..... ,;O.)~._ 

the D-type Hip,nop, 

hoards cnnstmd,ion). 

Jiffef~~nl supply voltages. 
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si.xtlons.This incltlde the design of the po\ver ~Hpply and til{: design of th{~ laboratory kit 

worL 



5.3 Hccommcudatkm 
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