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o :o6+1073 Visgrt(H)
in:=1-10'12 Afsqrt (Ha)
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13871073 UK Ti=29K

2.4 TeR 41 SR.2
PARALELL (x,y) := Xy NF[RS):=20'10g e, +4K-T RS*IH RS
. ‘ Xty
4’ K' T' HS

IF WE PLOT NOISE FIGURE VERSUS SQURCE RESISTANCE WE CAN GET
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FIG. 222

DC EQUATIONS

__Rout
n+Rout

Ve=Yin-{Vin-Vinit)- exp{nln T

Vd=Vc-exp(HnE¥.cl

Yin=Y+ Rin+Rout

DEFENITIONS: Rin - INPUT RESISTANCE
Rout - OUTPUT RESISTANCE
C - CAPACITOR
tc - CHARGE TIME OR APERATURE
td -  DISCHARGE TIME OR LO PERIOD-tc
V- INPUT VOLTAGE
Vinit -INITTAL CAPACITOR VOLTAGE
Vo - FINAL CHARGE CAPACITOR VOLTAGE
Vd - FINAL DISCHARGE CAPACITOR VOLTAGE
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CHARGE TRANSFER

DEFINTTIONS:

q-CHARGE TN COULONBS
C<CAPACITANCE IN FARADS
y=VOLTAGE IN VOLTS
A-INPUT SIGNAL AMPLITUDE

A
£e
C

in(t
sginl(t}-CoA+sin{t-T)
“{sin{t) -sin{t-T)}

o T LN

U
TOWARDS 0, Aqit) TENDS TOWARDS 0.
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EQUATION A

A a(t)EXPHESSES THE CHANGE IN CHARGE ACROSS CAPACTITOR C
ING APERTURE T. AS CAN BE SEEN. WHEN APERTURE T TENDS
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FIG. 223

AN

USING THE SUM TO PRODUCT TRIGONOMETRIC IDENTITY,
sinla) -sin(f) =2-sin(-“—é§-)-cos(g’é£) IDENTITY |
EQUATION 1 CAN BE RE-WRITTEN AS:

. Aqit)=2+C-Assin

Agit)=2-C-Aesin (3T-cos(t-47)  EQUATION 8

[ t-(;-Tl ]'CUS{ t+(5-Tl l

THE sin TERM IN EQUATION B IS A FUNCTION OF APERTURE T ONLY.
IT IS EASILY SEEN THAT Aq(t) WILL OBTAIN A MAXIMUM VALUE WHEN
T IS EQUAL TO ANN ODD MULTIPLE OF m;i.e., m, 3m Om...
THEREFORE, CAPACITOR C EXPERIENCES THE GREATEST CHANGE IN
CHARGE WHEN THE APERTURE HAS A VALUE OF = OR A TIME INTERVAL
REPRESENTATIVE OF 180 DEGREES OF THE INPUT SINUSOID.
CONVERSELY, WHEN T IS EQUAL TO 2. 4m, Bn... MINIMAL CHARGE
IS TRANSFERRED.
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FIG. 230

VAN

SOLVING FOR qft) BY INTEGRATING EQUATION A ALLOWS
THE CHARGE ON C WITH RESPECT TO TIME TO BE GRAPHED
ON THE SAME AXIS AS THE INPUT SINUSOID sin(t).

git)=[C-A+tsin(t) -sintt-T) dt
q(t)=-costtl C Avcos{t-TI+ C A

qft)=C- A tcos(t-T)-cos{t)]  FQUATION C

FIG. 231

— (q{i)}
----- sin{t)

GRAPH 1

0 2 4 b B
C=1; A=.5, T=T t
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