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To Digital to Analog Converter (DAC)
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Aeltoupyia DAC

Binary input Analog output

0101010 DAC — —

* Ynoiakn eicodo¢ (tt.x. 3-bit: 000-111) > avaloyikn £&odoc.

» KaBe bit dutAacwalel to resolution* (2M).



Summing
Circuit

If Va=Vb=Vrefand Ra=Rb

— Vref X Rf
[
R




Binary-weighted DAC

R-2R Ladder DAC

Ei5n DAC

Pulse Width Modulation DAC




4 bit DAC

Binary-weighted | [REemmete

Each Input represents the digital signal (0 or 1)
Different resistor values to represent each bit 2™n
High input (1) outputs voltage and low input (0) outputs no voltage

— Vref X Rf




MSB
4 bit DAC

R-2R Ladder DAC

LSB

* Onetype of resistor is needed to make this converter
* |tusesThevenin’s Thereom as shown above

After the op amp conversion:

— Vref X Rf




PWM DAC

L

([ |
o e '

I {H”
’MJL; - { 0
“...vill.h H i i)':’“

v

Duty cycle: Percentage of time the signhal is ‘on’

Avgvoltage = Peak voltage * duty cycle
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80% duty cycle 50% duty cycle 20% duty cycle

N S 11

Average voltage =4V

5V

Average voltage = 2.5V Average voltage = 1V
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Switching frequency: Time between rising edges (f = 1/At)
At At
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In conclusion

2XEOLAOHOG
Analog Signal
yua t3

+low pass filter




2daApata & Metpnon

INL & DNL Offset Error Gain Error

DNL: opolopopdia fnuatwyv +C +Noise
INL: artokAlon amo tnv wavikn
KOUTIUAN



Quantization:O kBavtiopocg eival n diadilkacia Kkata tnv omoia va
OUVEXEC EVPOC TIHWV METATPETIETAL OE VA CUVOAO DLAKPLITWYV ETUTTED WV.

Sampling Quantization

Quantization Error

AvaAuvon (Resolution):

[MANBo¢ bits Tng YnPplakng etcodou/ Bripa ypadikng R = Vref
avamapAcTaong oHpaAtog 2n

MeyaAUtepn avaAuon = KAAUTEP N avanapAaoctacn avaioyikou
onuatoc. 12 bit DAC >> 3 bit DAC 6a tpooeyyidel ye peyaAutepn
akpiBela tnv mpaypatikn Tun.




More Errors

Total Harmonic Distortion (THD): Metpdel moon mapapoppwon mapaystal
AOYW QPHOVIKWYV

Signal-to-Noise and Distortion Ratio (SINAD): Aiadopd (oe dB) avapeoa
otnv WXV NG PBACIKAC OUXVOTNTAGC KAl OTn MHEYAAUTEPN TIAPAOCLTIKN
ouxvotnta

Spurious-Free Dynamic Range (SFDR): Acixvel toco duvato eival to onua
OE OXEON UE TO GUVOALKO Bopufo



2UUTIEPACUA

Binary input Analog output

0101010 DAC — —

MeBodoc DAC

Metatpomn B -> A *To TEAIKO orjua Ttote dev

elvat to BewpnTiko
Gain & low-pass filter

Errors



Euxaptotw 1toAL!

All sources

https:// tu.be/PclaFloxSMw?si=sSA_H4Y7ct4YdRIM
https:// t [YAxrmoVtEtE ?si=I5lsuZjp1VuY UNz
https:// t /bXUfDLFAMVc?si=rE TbFE6bZEsdh
https://www t m/watch?v=jlwcIRK K

lwavvng AAekI{OyAou



https://youtu.be/Pc1aFloxSMw?si=sSA_H4Y7ct4YdRlM
https://youtu.be/YAxrmoVtEtE?si=I5lsuZjp1VuY_UNz
https://youtu.be/bXUfDLF4MVc?si=rEyoQTbF6bZEsdh9
https://www.youtube.com/watch?v=jlwcIRKCqek
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