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CHA.PTER ONE 

1 J) Inlrod ud.ion 

p:.::rctnt of the "v:;;tcr 00 our pland. is avaibble lz){ 1Tcilting and drinking In. Water is 

Sin1lhdy it gds ;;\vitched off wht';o the water Lmk is tllkd up./t abo give:-; a read out of 



thr the pumping of \vawr ii\)F: a reservoir tu ~m Gverhew;l tank !41. 

L I Objectives 

The objective 'Jf this projc:.::t is t,) dc::;ign "md CDnst!':,ct a sy\h~m thnt autnnwtk,:dly 

conducting fluid. For l1OlH:ondllcting t1ui.d:';ome modifk;;;H.ions need tn h,.: Hlw:k in it;,..:: 

blocks for ease of design and construction.bKh tmit blc<c\ ,vas u::;st':mblt':d and t<;;sted on 



1.4 Overview of the design 

d" a regulated pC:'yvcr suppiy unit, sensing s\~"itd: unit, i'maiog-tcHligita! conv:;:ncr unit 

As a result of thi::; dctcction and controL the ',vater !eve! in the tank \vill be known 



CIIAPTEH 'f\VO 

Literature n:.'vkw/theHn~tkal hackgnmnd 

1.0 Histork:aJ Bad(ground 

4 



cmnpkx rhenOmCml rmd ",ignakd the beginning of n'!(lJhematkal control (:nd sy".t(::{)"; 

5 



,,,toclktstk,. robust adapted and optirna! contro! mdhods in the 1970" and 1980<;. 

6 



the pump controller is fully ;;\utomilted \vlth the ::..bdity to sUtrt up and shutdov.;n 

7 



con tad ;; :n~tliL 

The coil is on th:::: 1:nergixing sid,,:,: ilnd the relay conUct:; are on tht ~~on1act ,,:<.ie. 



2,3 Fixed three terminal regulators. 

junction transistor operating in it::; linear rcgit)n, The nxx serIes regubi.(;:.> positive 

2.4 555 Timers 

an H··· ph rnini dud-in-line package! 181. The H-pin 555 Umcr must be OrH~ of the :::oS! 

·····",.,)',,···l·!I·''''<; ,~ ..... ,,\.! \)'" j.",>{l "n "'Ij"d ''''!'l'''-' .. ··j·ri'!l'l·'· ",(',l' ~··l\ n·"tlv~·~l·! 1'''v,\I,,'' :'l'nl"l;~ 11{}1 T,"'" ..... \_.><~{-" ....... ,~H ... '. \,..<.~ , ..... .. L ... " ..... ~._ tIt ~ l~ C.<i,': ..... ...... ~ .... ;"i -",. ..... ". ~ ~....... ~) "' .......... .. ~. ~- } t:: ~ ... . ); c ... 



two stable states and i'h inverting bufter (SchrrdH trigger) in v,hich t11<:. output jog:c stat.e is 

2A.2 1h.,tlnHion of pin functions, 

10 



turn causes tb:: output t.o go high- This is the beginning " , 
GI tnt: 

o.n! uL 



·~.5{.oi5v 

i--~---------:------------------------:-----~-------:-~---:---------------------------------------i---~-~--------:--~-----------------------------------------------------------------------
Suppiy curr~~nt (\/cc ::: .; .. ~ 5 v) 10 tG 1. )nl::\ 

()utput current (max) 

,- c---------------------------------------------------------------------------"---------;;-------------------------- --------
Operating ti:-mpcratun: 0 h) 70"c 

-------------

2,5 Encndeni;. 

(orresponding t.o the input vaiue.The cl1ccckr has the limitation that nn!y nne input can 

binary code representing the highest priority active input Ill!. The enc(jd::r used in this 

1.2 



2,6 Decoders, 

muWp!<.>,;tltput iogic cir<.:uit tk:!t convt',1.s coded inputs info w<kd output, when: the input 

:,H1d output CCl{ies nfe different, Decoding is necessary in application soch ih daL:l 

nu:nbcrs into BCD or BCD numbrrs into binary: som(~ other orH;S conHTt BC:!) numbers 

2,7 TTL Logic 

lbwevl:L, the input loilGing and output dri'-"c chan:cwrisOc of i;:'w;;h f1H:-dh;s i,; diner'ent 

and lnu::;t be taken into umskkratiGn "vbn using 'TTL f1milks in il single :,;yst(~jn, 

L SUw(hmJ TTL: 74XX :wries· it is the oldest logic, tbe mO:'it \vkkly <,:vaibbh: :.lnd 

13 



iL Lnw power TTL: 74LXX suks ... they ,HT intended tbr application \vhere pmvef 

"cbJttky TTL. The typical pO',ver dis:,ipation ti.-::r 74(\5XX devices is abo:11 40:\'/ 

disSlpation of the 74LSXX series and the f~t5tcr :w.,it.ching speed pf the 74/\5XX 

series. Typ:cal power di:;;sipMion is 1 rmv but the propag:nkm d::Jay is 5ns. :\ 

H. Input: A TTL input hold the low :4ate s()urc:;;:' ;:urrent into \vhakver drives it 

14 



l' , .. ,. 

current. The CGfTcsponding speed go ii'Gin abGut 25 ~·AHz (kJr Ls) to ~lI:KHJt i nOMHx 

\Vkn its C input L; clocked, its Q outpm bcconK'3 qWll to D until the nest tim,;; it 

is 



-":D:......-.-~.;;.,(:.A;){h;J 
H H 
L L 

.D ...... , ...... .Q 
1-1 i H 
L 1 :~, 

tb;· 0 outpm isf(xceJ w zero and remain::> at D:::rC' v,ihcn R returns to :t(;h). 

·:~tate. 

R 

H 
L. 
H 
L 

s ···········l··························~·····i········· ...... ) 

P'I, . --. ----' --l.~_.~~._._~ __ _ ......... ,.............. . ':"/.: 
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H Qn 
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...... R .. 1< ,,: 51 IC)f ill! input (:ondition:~ except .1 ,0: K '''' l. if j" K ::: \), the output docs l)()t 

change state. If J-:-cl and K :0: (( ttK Q output L; resC{ t<) zero, ! f K:: ! and j ::: (L th<:: 

1
----.1······· 

';""""., c-----~,~: 

.,,;"r<. 
- "', ---~ 

~<. ....... -.~ """," ~ . 
••••• .1 

'" l ! 



:VU FHp ····Flop Parmnders. 

L Th:~ logic faIn!ly being u:,;c,1 

iL TIK type of fir tLJP Hc<:ded. 

iv. The ~igns oftb: data inputs Heeded. 

v, HO';v many nuxiliary inputs arc neukd'> 
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3.0 Thc po)\:er supply unH 

bridg::. rectific:r, n filtering c1pacito(' and three knninat ;::.gubtors. The circuit diagrnm i:,; 

'T:L D1, __ 
~4D::; 

~ ~ 
:D2" I)4 

are 1805 and7812 positiv<.~ voltage regulators Hnd th,;;y give Constant +5V cmd+!2V 



i ,_" 
l .... ···· 

J(~ ::: \'c..c/.H.c·:::j)./4(}(J :.==~ 0.03/\ 



Rl "va;; Stt 8t 20KO. 

3,1 Anaiog - to ~ digHal converter (ADe) unit 

The output sign:.!l of tht 555 t1mcr of the sensing "'Njkh ,mit is an annhg:'le 

....... { ..... nnr:c)··3 l)EC:()D PF'.IORITY 

..... D!~ 

....•... --~ 

''''M ...... *'" 

.... ----+ 

I TO THE 
'>1) rSPLI--\.Y 

lUi'" T 

) 



D2 Dl DO 

" 0 () u 

(} 0 

0 () 

{) 

<) () 

33 The digital display unit 

~---..... l!> 

Dt'c ir;1;;\ j 

n 
"'; 

ck;pli!y u:-;<;;d is th<.:~ c~);nrnun anode type since tht: ompul of the decGder is normally h;gh. 

24 



3-4 The Control unit 

: ~" 

Tlll:; is th~;; very hc::,rt of the project. Tb: control unit mrton:ali(;;,dly :itans <:nd 

r 
:,) 

., 
<:::.B 

LC~~'; 
r_,EV.F~.:'~ 

}<: .:;'~ ,.-.\ 
\ .... 

:1.1 

The i;()ntr<.)i. unit h:.ts two inputs Dnd i1 clock input f,:n' clocking tb.:: ncg::,tivr ... edge 

ih::e ... running frequency of osd1lation of the dock pulse gen:.::ratnr is given by: 

4 8 

(555) 3 

J 

15 



3.5 Th~ pump actuator unH 

t!\i:.: pump motnr. The unit cumro]s the operati;)n (st;;;rt up and shut dov>l1) of dK~ purnp 

k:veL \Vht'H the transistor is ::;'.lturated, the rday is energix::d and the pump starts and ;11· 

em f maybe several thousand volts 1n value '.vhk!: is enough to Jesrwy tb:: tmnsistot. 

26 



CHA.PTER FIVE 

COHciuSlon .lnd Recomnlendations 

5.1 RccommeudMions 

,,vhich '8m m:lkes the v-!orkability of lht:: drc-ult i!Hkpendent of the <.:ondtktivity of the 

liquid kvd being c·()otro!kd. 

::.hould br nwde in the clrciJlt <:gainst the dry nmning ofthe rump, 

31 
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QUAD 2 ~NPUT HCCiHCF 40118 
DUAL >4 tNPUT HCCiHCF 4(1128 
TRIPLE;) m?UT HCCIHCf 402:$8 

~ PROPN3t\T!ON DELAY TIME ~ 60ns {typ,} AT 
C,,-;z 5DpF, Voo:z iDV 

*' BUffERED INPUTS AND OUTPUTS 
~ QUIESCENT CURHENT SPECIFJED TO 20V 

FOR HCC DE\liCE 
1Il !NPUT CURRH<lT or 100M AT 18V AND 25"G 

FOR HCC DEV1CE 
~ 100% TESTED FOR QUIESCENT CURRENT 
fit 5'.1. ifN AND 15\1 PARAMETRIC RATINGS 
*' MEETS N..L REOlHRBAENTS OF JEDEC TEN" 

TAT!\1E STANDARD t',!,', 13A,oSTANDARD 
SPEClFfJATtONS FOR DESCRIPTION OF ~B" 
SERIES CMOS DE\/!CESo 

DESCRlPTION 

The HCC40116, HCC4012B and HC~B (SK" 

tend!;.!Q tempamture rango, and HCF<W11B, 
HCF<W12B wid HCF40238 (inh:mrlSdi~1jH tef'(;p0r& 
tum tilnge} ara monditt"'~ic, integrated dfcuit,avai!~ 
ab~if in 14~had duai in4ine pla""iic or Wrw.nic 
package and p!-astic micrOf.>flck~ge, 

P1N CONNECTtONS 

HCC4011 B!12B!23B 
HCF4011 B!12B!2lB 

NAND GATES 

EV F 
W!(lf,l~,; Pac~;~~;} {C~n"mt. FIi! t"H>:l! Pm;:.j.;/.l$} 

M1 (:;1 
fMkm P;",d-;<lge} {PlHSlk Cnip Ca&.d, 

ORDER CODES: 
HCC40XXEf HCF40X;xBM1 
HCF4{}XXBEY HCF40X;xBU 

The HCClHCf4G11B, HCCfHCf'4012.B and 
HCC/HCF4G236 NAND Qates pmvid:! the wswm 
desigr.,*r with diroct impi~nentatkm of the NAND 
fw;ction and stqplem-;:nt the existif'!!,J family of 
COSiMOS gates, N! inptts and OUlpl.~ts are i)t.d~ 
lered, 

..Ji;:i:~3 i :'189 1· i'~ :: 
•••• n .... ~~ ..................... ~ __ ........... ...--~~ .................. ___ ~~ ....... r ..... ~~ .............. r ........ _~ .......... _ ................ ~ ........................ __ ....................... ~_, 



HCCfHFC40118f12B/238 

.... 

.. r}.X!W ~ .. 55:'Ckt HCC ':@.Jk~ " .... ·4if'C ·~(X Her oo~~·~). 
, T,,:(;,l ""12::1'(: ~<)r Hee ®""C>J' " ~wc for He1=' ;j<l\i?:~. 

'ff:~ N: .. ~~~ ~ .. 'hl:9t! fu~ ~ .. ~ .. t3': ",' -r' «f:~ '''Tr:' :w.leHs : '1 V m~:,,~. "N~th \/:;.!) x i'3V. ?V mm. '4-1th V:XJ ~ ~ 0':/,.2 5V } .... ~tf: Vt.:) :-: 15\/. 

l.fj' =-= _M .... n ... _~~~· •••• • .... __ ·.······_·~~~ .. •••••• 



Si1 

ffmer 

Iml 

~SCR1PT!ON 
'<l &55 mof,t"~m'~': timing ,%:<~l i~; <i hi~~xY ';;81:1113 C(l',*'.::l~f ';''3IP''hl~ 
~\rodl!cing a(:cuf'J!~ "<:1.3 ®Wj~, i)f <):::,cmali(.-n, In ttl!;) lim", <iel;~¥ 
"j~ <>f OXlw!i!)fl, t~i!;) (:rna l~ f.<1'~;~~l'r c:;:-nlro!i<E>d l~l 'X!(; e)<t<:>:<,a! 
:,i"k,fi3r:d cap<:l'.ii};\", ff.>{ «,;l8b!~ 00':ratnn ;~s an ~wdIMN, ifm 
: .. r<,~:'<r:l':9 friK{l}~n<;y an·:j ~ ',k~t'{ (~/~3", am !YAh at;<,\if>3%~f 
'llm!lBd with 1',-;:::: e~Hmal m~i>.;?'~f:" i3fld (;.all c~eciif.>{, Th~ clfr;;lii 
iy hi3 !rW!;)f~d "nd re~lt O'.! failing wiwe.f:::1lr,:;" end it-,..l w!0)t 
Hclllre (;B!n o.<ni,{:" 0'. alnk ;.1>\ t\} /.OiJ rnA, 

M'X;::, (!f;erat:r"J !reql.~f:f'Y w.ea!!;)fth:3r: ~;(ln "-Hz 

'nrr~"'J iroH: mk"JY0.m>:m<ls to ~<ou,,> 

• ()p,:~""t<3'> in bolf! "",:!,.aN" Hnd ffMV.::::;WM w.yJ!;)~ 

• H~;)r. OUWtlt ,-:<",e:'<i 

• }\:jtU:stf:i'"J;', d~;ty cy<}" 

, r it '.~.'mp..""ir;l'~ 

\PPUCATIONS 

,t Pulse ~r~fm?"m 

*' Seqlmf,\lul timir:fJ 

• ORDER!NG INfORMATION 

2 

11111& UJlmll ISIIIIII 

NEfSAfSE555!SE555C 
It lun I til 

PiN CONFIGURATION 

I~ 

I ::=fr~j'l: =:::: I 
f<E",:rC:\',' • :':;::':; G<Y.'H:?~, "~;U:6.';;li~l 

::JH"Ii}J4H 

_~"'-r","""'~~~~ .• "" " .. _~~ ......................... ~..,. .. ,,~~ 

fi~ur~ 1, ~jl1 cooflw.!r13tl(sn 



Timer 

.~ AND AC ELEcrmCAL CHARACTERl$TlC-S 
:~t. .:.! 2.5 '";C. \/<;.G -:~ .~.!S \/ ~t: ~.~ 5 v t:n:~:?:;: r.:ftmt'-Ari::f~ $.p:ed~~tS. 

/" 
r";t./~::T 

>tA!"~"VS 

rV~ ... ~ESEr 
. ;')0 

tllOTES; 

11m,r,,] error (H~J!l(!~t.'lbk) 
fniii;"l >~{;{;U(*~/ 
D:i!i Wilt, If.):y:pi3ratw~ 

!)rift wllh ;)HPP'Y V<xtilg~' 

'Hmir-.g <:fmy. (a::;i<mi<'l} 
I lr@al accl;m'~:i~ 

R~,. Rn 0: 1 hl in ioo j.;O 
C" <),1 pI" 

Of in ~\j:Zh t~;.-np.e-~ah.:f(:: 
nrift wiln su;:;p!y "o!!?-<9~ 
, .~~~~------------

V{~c:.:. 15 V 

}. r ngg~t current 

Re~t:t '~;J;;':JW 
R(:>.'~~t ~.,~m"f~! 

Ri';;;>:'llcl;ff<:ln! 

Vc:r~::Z ~ \/ 

v~;c ~ ·~5 V 
Vcc-:~5V 

9.4 
'J3 

... ' .. 

.J.:'>! 

~3 

W 

v,& 
:J<} 

{;O5 

3<~ 

0.5 

100 

H}{; 

2(;-

NEfSAlSE555!SE555C 

~g 4·<; 

5 :> 
1l iU 

r------
;t.{j U} 

iC0 ~;() 

" " oJ./.. (U 

5 

"'-s n. 
",.) 

1.(~.{j 

;$.33 

1(LO 

3.~~:~ 

n.1 

5U 
, 

Hi7 

H" ,~, 

G:l 
H4 

lO?S :},:) 

2.0 05 

ltKI ltx) 

21X} 1!Y') 
;'-' 

§ 1(1) 2f) 

H\ 

f~ 

~:5 

3.0 
H3H 
(j5 

P 
WI) 

1Hl 
4U 

11.2 

42 
~J.2S 

5:f.( 
2.::! 

2.n 

i3) 

(5.4-
1.:~ 

2.0 

30n 

:Xftl 
'"~ 

·~Oo-

~)! 
'0 

pp·;n?·(;, 

v 

v 
V 

·i 
\/ 
v 

\i 
V 1 

V 

~t 

n$ 

< l;H 
~" 

~l'''.. 

~, Si;ppiy cummt '>'<t>l3n Ot;!pul hi>;!l'l typi{B?Y "l ,r-A ~s.s. 
2. r:~$te<j ~t V; .. c ~ 5 V ~n:j Vr-.<~ :-:-: 1::' V. 
~~_. Tn~~ wU; det~®;H~ &se m(1~<~a;~m t.4 Rt .. ,vRH. f(;{ ~5 VO.}Jf.:f::3ti~m} th~ fn.~~ to~ R ~ 10 M:r~ {1-:»j tQt 5 '.,/ ~pef..:ltk:.of:-. ~he ~1~,(. t.-:--$~~~ R ~:.: ~5 4 ~!:~); .. 
4. Splldf*.<d ',~'ith uiSiler inpu! HIGH 
5, Tl'11e mmWji~J ttcrn a P<J~p.;;¥0'gdng :npl;t p:!la~ l:'<)m 0 to (U~':NG:::: ,(lta !,he mr<:f~4'''J~J in tr:0 dg)p f1(lm lHGH t'J lO\\' oi!he r.X.ltPHt Tri!J<JH i,. 

t::::~:;n ~o t~~f~::;ht"'}:t1. 
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.----.s 
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$ ::::~ ~. ~S!) @ .~}.2 .~$ } 
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~ ;~~ 1 '< ~A 
(:~):-.;.~~~{y.... f t .. ~.... l 

,::::" 'T;;4l,C?> , ~Q;;;-I r-i ' ILJL I 

(~O~·fH:.::t 

VOtr .. \v.f 

;::~ ::; ...... f .. · .. · .. 

:>--

c'.;'" ---.;. ••• ~ 

'f, i l. Dl" :.:: "CMP,r: 1 ... -{;, I,'ll', 

~ ~ (~~n t>:.r:" 

i'T~~~> 
"l·t/./' l 

i' .... j • ,~! .,:: 
4 ..... z~~~~'::~'2RB'?; , 

..... '* 

(~ : 
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TYPES S~, Sm4i:~.sH54tS18A, 
SN14Km, SHiU1SA 

DUAlJ-K fUP-ftOPS Wfrn PRESET, COMMON CLOCK AND COMMON ClEAR 

., P'*J:"$~* O~'S %~!'.8!M p~ <m4 
Cw'&mmO~P'S 

" O~bW T~%u \mtnm~t'Ml<o Qw.1k"? 
MS~ ~tMlty 

"Hj<HS&.<; !;ll>C"M~"'''' 

~f\Ptit.m 

.. 

Tt<!1'l1n~ <'1m! Tn'r<;t'':$; <:&; ,~-~ fiv,,·~ .".w~ 

i:1:di0th;i? ,j.·K, 1>'-' ~o/';IZ, &:xl :;:<;mrrw @x.t w.,i 
~»!> ~r <",.,,1>;. Tf>« 'HJ£ e"d 'lJl3 *''' ~r-m 
P'.f'«<;'l.<~~~ ~1>-i>.'V .... ",-I(. ~<it i~ ~~ imu t!"l<l 
m1<>(.~ '#1>'<;';' ~ cl»(;l.: i.~ h* ~~d '3"~~m3d W fu,; 

~rM-.> ,;.., ~w- hi¢\-U,·?:Mo' Ui«<?ltiw"!. tm tr_ ~il:1ffl 
~r<" J :mU K Vs';:<JW 'WS\ m ~ ... -h$» \W i:.l<xU ~ 

hif:· 

,""" 'lS1t,l>, oo<'~ir, !.W" NlfP\l>"<l·!'<.i~~4t'~ ~. 
~~ wi&. '"dI,,:m.>&i J-l(, P<'~ ~rs, ~~ (>."!m(<($(< 

,-j\><»; aNl mm'!>U> (~:,,~~ 'fur« k:¢ ~ &( ,h~J 

,g~-j !:: ;r:yW;; m .. .....,.' 00 <>iV~IC <;r~ ~ o/~ cl<x;~ 
~..l~ "" hV-, w-<J {he ~4>'~"<'-'ii, ".m<xm ,",,:;oo?<fir&& ,::> 
\W f>§,zlk~, ~~ '* ~;""'; '* """".!t<.#!'; ~~ ~ :.old 
~ 8f<l <:hs<:«w.!. Th<l ,.'W}t J%<! dW ~~ ~. 
<..1mw.m,s ~:~ "M ~"f;>U!~. >"''!w:>~ ,~'" ~ t:/l>WW W.<; 
,..}:x.~; &ml iiS!§< ~~<:<> fo<~ iha o<.>%Y.M ~;, ih& 1<l!'<10r 
~'''·;;1<; ~"*' 00 8t<~",X'< if: ~ J"r,(t-~" <>':<1»>. 

~M SM>4W~, ~,t&4.lm, ~m:! r."", SNiMUS1M ew 
($mf~i1¥.imi ,<X ~@,"" ww \W lu~ miliW'i 
l»_aM<; ,~~ ~! .. ?,j!p::; 1<) ~*.(·C, ~ SW4),ml 
9J(,.;i tno:> SNJ~tS"'l3.1< *'''' ¢:;S'<;(i1¥.imi ~w ~~Z!i<m 
t,,-,,,, ,Fe \<) 7WC. 

H'ffi CUll' CAAAW\ l~j'{mW\"HIW, 

,~NTAC;r~f~~r~~Y 

.;. ~·~i..s m)"1)8"/.·.;s~~~-", {( sv.=!mw<~:x.; tx~~ : .... ~ :~: ~""y.~ ~¢ ~*:(>1 

'«((./S~ w«-,;:;: .s-:;~~ d~: ;~1*.: ~¢:.,;.~' .... t~ ::?~;)' ;~.,~'(SV~ ,h3~~ -. 
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w :.X(> ~"'S';~:i «"w:" \'f»ct~ ~S}X«. 
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/~";'\ 

0A) MOTOROLA 
--.. ,r 

1 O",liNE>,:f04~LINE 
AND S,.,liNE$TO~3WLINE 
PRiORiTY ENCODERS 

"Tf:{3, SNfH! l4LS ~ 47 Md !h~.l SNS4!7 4LS He ~h"~1 PriG.<0ty Em~nders. nwy 
pfr.Mde pnclmy~b:;o:jmg of lhe inputs k' ensure iha!. l;mr:>, {h~ highest nine!" 
d&!il lif;1: is enc~xle(t at~!h devi(73S kwe dat<; inputs $r,~j outputs which am 
~!dl¥a el th~ low' ,-:::>giG leveL 

Tfx3 LS 1-l? MC0<Jes nine d~tB lines !cf<r<;dine (fH .. 2 .. 1 J BCD. Trw implilxj 
de::::lmal zero ':;!)(,;,j:tion dce~; not mquire an inpv! {;onuifk;n because z.em is 
em:odeo ,,.-nen Hll ni;:e (y.3ta !ine~ ~i~ at a high logic !0V<31 

Tne LSH5 er:cooo~ eight U&i$. lines to lhfee..!;,r"," (4·2·1) binary (odaH. By 
prOVf>j:r,!} casc$.<ling ,~in:'~jitry (enable Input El af,{J Enabf<; OBtPHt EOj n,~tai 
eXp&n:3il)n l~ aU::;9<,w 'Y:th<>;;t:weuin1~ e~!e(nal cjr<:uitJ'Y. 
Th~ SNL'4 f 74t.B., ,~g is }~ pmprM<!PI Motor<:<1<3 part m(:<~rp1y,atjng ;:1 builHn 

<leg!it(;her i:<3twork whidl minimiz.e.!> g!HcheB !)(l th-<7 GS ou!?,X<t Thtl gmctl 
(>CCJj<S Gl the r;e~~;.,jiw goinq lmnsition nf the El iHp'.Jl when <lilts inlXi,$ ij ... T 
af$ <1! l<i',)lca! or:~<:;. 
Th~ nnty de p<,mm<3ter dilliimnC<)$ tlah.,"<;<;:1! the LSH5 and the L8748 afe 

tk~t (1) Pin 1(l (inp<.Jt 0) h;~s a f~(\·.·;ri of 2 on the LS?48 VBtSU5 a hf!-in of ~ <m 
IheLS148; i21Pi;::; 1. 2,3,4,11, 12;.md 13 (input::, "1,2. 3,4, 5. 6.?) h>:i'>'B a 
la,Hn of :3 on ti:<3 LSJ 4B \if:~mus a fan··in of 2 en lhe LS 14$. 

The (y,l!'! a<: ,j;ffefeHix~ iB that lPHL frOi-r1 E! to EO iB eha(!~~~~l hom ,to k, 
45 n::-s, 

SNS4f74L$i47 
ITOPVIE\V) 

(JUiP!}T mjYJr~< v.JT~H· 
>~_d~ ......•. .., 

Vee NC n :3 L i .~ A 

~ .~.':~. ~.il.~l~ I 
[ " - 1 ' <g +r J 

d]llr~ ctJIb-dJ m 
45 {; 1!; r; BGNB 

..... _~ ..... r_ ........ /."""".AA.OA-.•.•• r .... ~ "'--......,,~ 

If.lPtrrs (}UT?!.r;"::> 

SNMf 74LS'! 4!} 
SMS4f74LS74a 

{TOP \/H°7.VV} 

f,Z,$T AND LS TTL DATA 



i 1. S 4-

N H K 
){ Ji. X 
X X X-
X. X X-

/, :K 
X x X-
X X L 
>' '. t 

SN54/74LS147 • SN54!74LS148 is SN54f14lS748 

SUMJ74lS1.t7 
FUNCTlON "fABLE 

.. -:~ .. 
mpUTt> OmPlff$ 

1; e 1 C B A 

H H H H H K 

Ji. X. X H K l 
X )( X H H H 
X X L ;. L ,. 

X- ~ H H H H L !.. H 
>.- K H H M H L H L 
H H H H H H ~ H H 
H H M H H H L L 

FAST AND LS TTL DATA 

SNMn4LS141l 
SN5417 4lS 1>t~ 

ft;NCrKm TABLE 
·r"~_~ ..... r 

I NPt.rm 

3 4- 33 £_~ J JA2 
X- X X X .X I H 

1 H H H H H H 
X X X X- L 

I 
l 

X X X H L ,. 

X X 
'"" H H L 

X l H H M L " , 
t H H K Hi H 
H H ti H H H 

" , 
OUl"!"U'fS 

A1 Ae GS ~O 

H K H H 

I 
H H H \. 
L l L N , 

H L H ' .. 
H L L H 
H H L H 
L L l H 
, H H 

j ,. ~ 



.. :.:.:.:.:.:.:.: ...... :.:.:.:.:.:.:.:.:.:.:.:.:.:.: ...... : ... :.:.:.:.:.:.:.:.:.:.:.:.:.:.:.: ................................................. . 

SN54114lS141 ~ SN54114lS148 $ SN54!74LS748 

FAST AND LS TTL DATA 
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