ECE3204 Lecture 25
A/D Converters
Exam 3 Preview
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ADC Architecture Tradeoff: Sample Rate vs. Resolution

& Resolution

RAMP /

[bits]

DUAL

LOPE
 SUE

SUCCESS|VE
APPROXIMANION

\

-

K -
FLASH
-
kHz MHz GHz

Sample Rate




\/ FAST 100s M = GHz
% COMPLEXITY 2°-1 CoMPS
4-8 BITS

Flash ADC
Veer
3/ -
g «r v =
Y I
Vi _—
Ve - 0
omp
or)Vez! o

ECE3204 Lechue 25

“REFERENCE

LADDER”
Ngee FLASH ADC
N
T 2 -1 ComPs y
e = s Ei}"*“jjjjfiﬁw
INPUT T i —
O 4 “+ -
3 Ve - |
| A
R § S DECODER | W
»——~.———”~‘§ 7 \\\\ VCL -~
-51_- Veer ¢ f «/~//,/"/ LOGIC
N B

e Ve
“THeRM” ﬁv’e&{: 1 B X1
OMETEP MAKE . """:‘)._M &&&
R = VOLTAGE (: )——:jl
1 LERRS XOR IR—
X0 R
[
| ARNY
6 0|lo
o | | S(NWTS
1 O || | )DIFFERENT
| o
00
A
n ouTPuT -




comf
VC . , C&»L}Nn TR
+“\mw_5%wr B

. —— V{:Ll(i 2
g ._____)_“ A 1

gar DIGITAL
e GATE B l
- REF CLK CLOocK AR

- Ramp ADC

—
+>0; DISCHARCE CAf

! FOR CAPACATDR

’ C [
e e ._WH\J“ t = Vin ;::E REC Tab g

Ve smeLe — N KNowN
” 4

{ M M ” n « VGooD: n €V

| BAD: PROPORTIONAL ITY
e NTo —> FACTZR DEPENDS
ON 1{3&;‘“ %f}} C

1 CLOCK PULSES
COUNTED

EOEZZ04 Leciure 28 25-3



R 2ud lN’FGIQAT)OM

Integrating (Dual-Slope) ADC
J SIMPLE | _ {i E
| SCALABLE VI N OO R |
X Stow o AN i VinT
_V ) \l | ’I’/;;,,.v PR . Toe—— v,-.-:_-{«"}wm«mm, % \Jauﬁr
RE€ © SWITCH Mi,j/'" ——> SIMILAR
TR Y D et
R Fiyed TIME mT, // T COMPARATOR
[ }‘%"}T@ ............ — ;%?’-w f’}@‘"’"} l ForINT EGRATOR
3 \f h;"}” ’t
A e 1 Vor = =RC Vg m T, © INIDAL CONDITION
j
i o

Frxed
ALSO
g o VPK - RC{’VRE(%&
—— “‘ GET BACK TO ZEwo. DEPEMDS ON Vpy
INTEGRATE  INTEGRATE | SoLVE for
Viy FOR mTa \»/{\5[:»*‘ ONT B Vs /
= ZN Vinr © 7y ““E(C/Vg!aé ML - “}:/\/p{:p *ﬁ o
N-BIT ADC PETER. < fixep NICE: BaW
TIME ryi g nE \f%{ m 1 PROPARTIOMALITY FACTDR
¢ | Veee | DEPENDS ONLY ON \!g&fr
al
\ :—-J Vi dt + Vm(fo) \ONL‘( 1 VALDES OF “{; C‘j
INT . ' AT - A
Re ), THiING neeos  UNIMPORTANT [AS LONG AS

To Be STAQLE! THEY ARD STABLE DURS Ne
THE CONVERSION TIME )

ZCES204 Lecture 28




, - CQOMPARATIR
%L HPARATD

Counter (Feedback) ADC _TT Ve
ounter (Feedbac . - _. iN
) ~ __l'_\’[c"“_‘} * Vcome
IO | Voac |
- MS8 p
SAMPLE & HOLD N- bk
COSM‘%"E?Q f D/A
‘ :
pS TAKES T0O LONG. CLK S LSB .
N -8B ADC eN Nern -T:
N GATE Rer
2N COMPARISONS -

nere O X T KZ X3 XHIXs

{sTOPS COUNTING WHEN
COMPARATOR TRIPS

{
ViN %77
CONSTAN+ !
! QUANTIZATN 1Y ey
1 ERROR VOLTAGE
i
+
VDAC, { : - o
\/DAc ~ \/lN

\/.COMP - o Ll

ECE3204 Lecture 28 255



sin PVe

Successive Approximation ADC —J%rf\,

Vin
v COMPARIS " SUCCESSIVE ’ ) 2l
: N COMPARISO A - g

SPEED " RPPRoXmATION -» M g
NEED N BIT pJA REGISTER SAR. D/A Viy = VDAC

R : IN =
LK - AFTER ALL
N T “"’T"j BIT TRIALS

F Noac Veer

BINARY SEARCH of FPOSSIBLE D/A VALVES

CLK f \___f \._._..jw
| Ot O
I O 0|
TRY MpScALe (1 000
o+t b //é///4 -+
o1 ! 6 Vn
I O ,
(c1oo 1
QO 1 '
Cot o 0 )
G0 01 s
O 0 O 0 s e, e At A e ot 1, A A e ;.:'
TRY MSB TTRY 82 TRY B3 TRY Ry
4-/_\ ¥ ¢ ¥
npAC %000 Yo[o o i TQo ;(-o "o {_ olof
TOO HIGH j KeeP 82:] j KEEP B4:=| J
Voac >Vin Vi >Vgae | TOOHIGH
, | J
Veomp ov | 1 | o I
ECE3204 Lechure 25

N
{Ii‘s
<3



