'NMDC DAV POLYTECHNIC DANTEWADA
Education City, Jawanga Geedam

Unit-5 4t Sem
Digital Electronics

Digital to Analog Converters: -
1) Weighted resistor.
2) R-2R Ladder Network.

Analog to Digital Converters: -
1) Successive Approximation.
2) Single Slope Converters.
3) Dual Slope Converters.

Digital to Analog Converters: -
Computer ¥ YT el dTell SITAhRI I TR Analog 3Ta0T &l 2o A t'{\'q(’ = Analog

signals & aRafda frar Smar § sas AT U U@ 3USHIOT i ETSAT 9T § S Hr
Digital Signal &I Analog Signal & uRafdd & ok, 37d: d§ 30T Sir Digital Signal T Analog
Signal H convert AT & Digital to Analog Converters Shgd %, 3’? D/A AT DACEH vefda faar
ST &,

Analog to Digital Converters: -

STThRT &l Computer T ol C[\é'g@ Digital Signal & gRafad fFar S g S forw T |
UL 3YROT T 3ThdT ISl & S bl Analog Signal T Digital Signal & gRafda 1 gk,
37d: 98 39T S Analog Signal @l Digital Signal #H convert &m gl Analog to Digital
Converters Fgd &, 3" A/D AT ADCH yefa forar Srar g
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Weighted resistor Digital to Analog Converter: -
Weighted resistor type DAC HI ATl & TIT OP-AMP hT 3UATIT I addition el dTell

summing amplifier §ATcl § TSIAH AR resistors T AT 3T binary H(weigh) & 3]AR grar
. S-S T 9faer F g@ violy W S § d9-39 9faiy & A gaTT B Sl .

Working:- HTAT ?ﬁDO, Do T Ds switches T arrangement %’, Ife Do=0 élﬂl %’ dd switch, open

giar § 3R current waTfgd &1 &I §, TUT Do= 1 81 WX switch, ¢(close) & ST & 2T

current JaTgd &7 Tl ? o= a3 7 s Weighted resistor Digital to Analog Converter @l

Zemar I g

Py A Emee e - T T
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AT Iy Total current &, KCL Apply &% W, a9

Vref Vref Vref
Iy = D D D.
1 =R T it D,
— ZVrer Dy Dy Dy i
Iy = = [2 - 8] Equation No -1

37el: HHPOT 18 T 81T & fF output current 3 H=7sT digital input & #T & FATAT 8.

HIAT 4,

2Vyer

]ref =

DO Dl DZ
b=l |45+ 5]

STer lref = reference current.

S Do, Dy, D, = 000 graTg aa [, = O glar &

0 0.0
h=ier [543
]O: Irefxo
[0 =.0

Ire '
S Do, Dy, D, = 001 @ g et [y = =L grar .

001
b= ey [+ 3+4]

1
[0 = ]refxg

3 ref
8

[0:

: Iref
[0 = ‘2‘-3—
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SIS Dy, Dy, D, = 0108 Eaa 1, = 2% grar.

8

0 1 0

Ih=ber[3+ 3+
2
[O = [refXg
2y
0o — T
zjref
Iy = st

gl YR digital input §&d I@sT ¥ Analog output current 81 SgaT SaT &,

fAFATeI@d TrRoN & digital input & A= AT & T Analog output current $r coiar I §

S.no | Digital Inputs Analog
output
currents

Dy | Dy | D, Iy

0 0| O 0 0
1 0 0 1 ]ref
23

2 0 1 0 217"@/"
3

3 0 1 1 3lres
23

4 1 0 0 41ref
23

5 1 0 1 5[7‘ef
6 | 1| 1 | 0 | 6l
23

7 01 1| 1| The
98
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ofTH (Advantages):-
Binary weight DAC & AT o efatEd &
1). 8T FTdT (construction) Sgcl simple giaT &

2). 9% input?ﬁf output 7 EIJBFI fast convert &AT §.

gIfer Tl (Disadvantages)
Binary weight DAC & YH@ Iferdl faeAfaf@d &,

1) S8 H Y resistors T 3UAET T SITaT & TS tolerance  37cdig &d gIT &
2) 3 H resistors & Hﬁ‘é’ 9ehIX HT (different values resistors) o9l U=ar -4
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R-2R Ladder type Digital To Analog Converter: -

R-2R Ladder type DACSI §aT & T OP-AMP 3R R-2R resistive network ST 3T &Hleh
addition &= gTeT summing amplifier ST %‘*', S output voltage T HeT digital input & total
weight & 1T & SR1ET g1l & 7 & 301G T IR R-2R ladder network # 21 S
HIAT & resisters(R-2R resisters) o9MTT ST &,

Point x 9 HET\USF circuit &I &I THATGR 2R resister & &7 & HIAT ST GehdT & 37 total
current &l FHTT 91T ﬁ ['ch faenfag ET ST %’

Point Y WX circuit &l &r AT 2R resister & ®T H HT oI Hehdl % 3d: current @l
WA e 3 L R @ o &

Point Z 9T circuit &l &I TATAT 2R resister & &F & HAAT ST Fhal § 37d: current &l
A e 3 L R @ s 8,

Switch D &I 37a€2T D = 0 37T switch D ground & SEl g AT D = 1 AT switch
output current |, & T GIJET g

R X
’xN\f T

Ircf Y

Epgp = oR

i
L !

250 §
(MSB) D,

S

| -
'
?‘:}}

Digital input
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Working:-
R-2R ladder type DAC # cfieT binary inputs Do, Dy 3R D81 &, &t &r ar JaEATHI(states) F &7 Fh ¥
3w & |

1) logic 03121F 0 voltage
2) logic 1 3747 E,ef voltage

HAT T binary inputs 1 state 3 & 31479 A1=A2= A3 =139 OP-AMP & inverting terminal 9¥ current,

]ref D

X:2 2

[ref
8

zZ= Dy

HIT I Total current &, KCL Apply &% 9T, @
[y=x+y+z

[ ref
8

- I
Iy = 7; D, + 'Zf

D; +

DO

D, Dy Dy
bl |F+34E

Output current, digital input & W‘ﬂ?—ﬁ g

R-2R ladder type DAC & 997 &s7 [Rw=1af @ g-

1) giakler & &aer at & &7 arama usar &
2) g@r gyuf gRwe vem 1C(chip) # §oTl TGl & 7T tolerance # FHEAT & A #
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