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Vour = Vin —Re_  FOR The Volmee

Ro‘*’R\.

FOLOWER . As Rp —= & Vour =Vin =5V

WHER ¥R =looost
Vowt = (5-0.014 ) = Vin - B

Re+RL
= 5_golm=5 1000
Ro'+tos0
> R = 2X107a
_— e
»
'L{,U.r = 15 o5 2t &+ O.225 ces™ oot
porE THAT costy = & (cos 2x i), Tmus
Vour= ©.NAS + 15 cos 2T+ 0 28 eos 2t

(Fkr; £0) {¢o) [20)

Voop = 15 [e0s Wt + siwertJoms [eos ot scaset]

Nore THAT €04 A cos Bz -',; [c.as (A+B) + cos (A-Bﬂ

ﬁf TEM fN {-17] ~ -
7 ¥ T CewThwing THE FRE Lo .
’ . Q, ( ] z )

(©.225) (2)( £) cos (w,-to2)7

= 0,215 o5 (L -eRQ)T
THIS PROBLEM LLUSTRATES JNTERMODULATION
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CHAPTER !l —ProBiLEMS

DIGITS = 10011010
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\et, Znd B 44 Stk (238 74, Rth
DlanT
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@mwe BINARY DIGIT "L* 1S USEDTO
REPRESENT THE VALUE OF ONE FOR BINART
NAMBER REFRESENTATION .
By A SWITCHAG VARIABE & 1S A VARIABLE
Wi TAKES ON SOGIC VALWE OF EITHER ONE OR.
ZERG ; BUT No  OTHER POSSIBILTIES GXIST,
DEPENDING ON THE VOLTAGE AT A
©) LOaicaL STATE & REPREBFAIS A VeLTAGE
SIGNAL WIING & 1Ts HIGH RANGE IN POSITIVE
oG AND HOw  RANGE (N NEGATIVE LOGIC .
& Tue ‘WGH' RanGe 1S THE RANGE oF VOLTAGE
ALLOWED , WHICH REMEENTS koG STATE ugn
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IN POSTIVE 10GIC AND hogIe RTATE £ IN NEGATIVE @ A B AB A+B (As)(A+g) F
FosIc - = ® oo o ) o 1
i 0 o { a !
-3 e A 1B &IELB) BlAIBIE o ! ) f o 0
212 (AL eRIRER teeoo ' : ¢
Lle (2L Leygry® (This 1S EQUIALENT 10 & NAND OFERATION)
el | Lle  gijilele o
‘J‘ "" LS Q, Hx 2L l- (U A A AA £F) IT 15 /mpossiBle
0 { o FeR., A AvD A4 TV .
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IWSPECTING THE TRUTH TABLES FoR
© AND ©, WE SEE THAT WAHEWEVER
THE ouTPuT ofF & /s 1, TH suTpul”
DF @ 15 O, AvD Vicg VERSA, THuS THE
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w, iv,
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nmlERF_ ploulp BE FOUR Rows IN THE
TRUTH TABLE . THERE ARE TWO POSSIRILITIES
(N EACH ROW ie. 1 OR Q.50 THE WUMBER
OF DIFEERENT CWITCHNG FONCTIONS IS

2Y =16

& AIB IR F= AEL AR
ele % BICALR
g|Ltle = g’
tio |l -
11si g

©) SHMILARLY |, THERE ARE 2° Rows.
THE.RE:\‘-D:LE_ FOR TTUHREE INPWTE, THERE
L
ARE 2. = 256 UDIFFERENT SWITCHING

TANCTIONS . -

™

A COMPARING (st AND 3wl
Q COLUMN , WE KNOW

1 A=A

y
TUEREFORE A TA =1

2

(IR

A 1B [AtE [AKRLE CoMPARING (st
ole | ¢ 2 AND Ath COLUMA,
el1 | % ®  wEeET
e |} T A=alAxR
st la |2
AL |G [Ate|ate (AeeyAro)acla
efeflel 2 | ¢ s Jefe
AT I O - e IS
olx|e} &+ | 8 o 122
o Lit) L4 R EA
vjejel 104 P oot
ileful 2 2| 1 |92
tlefe]| 2] 2 1|9
U] 2l s (R ES

COMPARING THE LAST AND THE LAST BUT Twe
CoLopins . WE Stowes THAT (AR (AT

=htRcC
_ | ]
WM ) DE Morgavs Ty A LR | A2IABIAIERE
from Tee mura 2|2 | 2[4 H
TR T . E i |
Trete. AB=A+B CAN I !
EAEANHEE
21 el ble %

f=teer- A
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BY DE Mopeav’s THM,

A+B E(;)TE) = (48)

HENCE THE FOLLOWING CIRCUIT FERFORMS
THE "OR" OPERATION *

A f]-rBr
B o

@) WHEV A0, WE HAVE A wAND

GATE wiTH | BoTH wpsTS 2ERo = F= 1.
wWHEM  BaTH v pOTS To. NAVMD ARE ﬂ' F=o,
b) wrew Azl ‘THE aPUTS To
NAND  ARE L | =2 F=0. wHEN peo, THE

IMPUTS TO NAYD ARE 'O)l =7 F=l. .

@ Fle .12 SHows How To MAKE
Ay XoR  ©oor OF Twe ‘“wop’s’ Awp owe
“awp, FROmM  DEmoRGAVS THM, R+8 =/AB, of
P WE REwvAmE B=X B=Y, _

)§+¥=_,T(—?_ = XTYy = RY
THUS A weR GATE 15 REALIZED BY

X:ED»—D»
X+Y
Y .
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WIT (cont'D)} Thus from  Fie 112,
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A ADs
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(AR wrTs markep A

ETC.) ELIMnATIVG. Typ

DovBLE w
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B £PB
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B
THE INYERTERS CAnN BE o EJTHER Folwm
sHowr. N Fie. 933 -

WE WANT pv OUTAUT of 1 whew
mpuTs of go  or 1,1 Are Presestep
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@ THE DEsSIRED TRUTH TABLE 15 THE ONIY SETS OF wpvTs  FoR
A B F WHicH THE OUTAUT SgoviD BE 1L ARE
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V

NOTE THhAT THE rpERcp OF The LOGIC
staTE 4 OF © ok R NEED NOT BE | msec
Long. IT CAN RE A SKORTER TUISE | -

(% )o) For t<o, S=4 Anp R=1,Q

wosLo 28 % . |
o THE -TIMING DIAGRAM 15 As FoLlow

1——1
—
—|

t=0o TIME
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SNCE THE DELAY TIME OF THE WIRE TO
R 15 LONGER ; THERE IS A TURATION WHeN
'E::i AND §.=Q .50 @ woULp RE RESET
From 4 To @ . THE FINAL VAWE IS
THeN Q.

THIS PROBLEM ILLuSTRATES How THE
wpuT  S=I, R=| LA~ LEAD To UNPREDICT-
ABLE RESULTS. IN THIS ¢AsF THE FmvAL
OUTPUT DEPENDS on THE LENGIH oF THE
WIRES (OVER wHICH THE SIBTEM DES IghER
MAY HAVE LITTLE conTRot.) -

st

(021 ) s, R QeesiBeg g §
°1r L e |Lfe
olet B L |2
1jo L o b (o
o1 ] 0 Ll1eltL
S T VA U PR A -

A SR FLIP -FLOPEXCEPT THAT X .
W WHEN k=0 ,%X=L (= .%0%zR0

THEREFORe. THE VALWLE OF @ Doks NoT
CHANGE. .

W e cx=1 \ X=%-L=R %0 3%
AND Ra= R . THERGFORE IT IS JUST ACTING
LIKE AW ORD/INARY S-R FLIPFLOP.
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R . Ealls..h
THE ONLY DIFFERENCE BETWEEN AN EDGE -
o 1 R

TRIGGERED AMND A NOR-EDGT - TRIGGERERED
FLIPFLOP IS THAT I THE LATTER, Thz VALUE oF
Q CHARGE  DURING THE ENTIRC
HeH STATE OF C,EJWHE&EM THE FORMER

ONE WOoWLD NCT. (.var& EFFEci OF THE
LAST CLOCK PULSE |w THE Two CASES.)
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NoTe ThaT S =<Z ,R=Y FOR THE RIGHT
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(03 17's Giyen BY Miw= 2yoLTs

IT'S GIVER B THE LOWES TC W ORST- CGED

)

(&) WORST CASE 1S MiNVor = 2.4 VolTs

(3) worsT CASE 15 MAX Iveu)= 0.5 VolIs

(&) Two CONDITIONS MUsT BE SATISFIED.

ay Vow = Vrw Lie. Ve >/\_fa]

@) Vo € Vee Lie WS Vil
WE CcAn SEG  THAT Ve =2.4 Vol TS >Va
AND _ VA':_ 0.5 VoUTs < VY

THEREFORE THE  CONX

END

)

TFONS ARE CATISFIED -

CHAPTER 12 - EXERCISES

CONVERTIN & 255‘,‘ Te DEcimMAL,

2
-l

vy
258, = 8()+ s{i)+ 2(15]=600,
Sivce A = 10, THE Awswer 1S 60,
NOTING THAT éqa E 3(“) + 12 (1) awo
THAT 12, > Cyp | THE Awnswer v HEX

15 3C. u
(2.9
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