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* Czemu pipeline
* Koncepcja 1,5 bitowych stopni
* Co to jest korekcja cyfrowa i po co to

« Szczeqgoty projektowe

- réznicowy schemat stopnia
- generator zegarow

* Aktualny prototyp — przyktadowy wynik
* Dalsze etapy projektu



ADC requirements & advantages

* High speed :
- ~3MHz for one ADC per channel

- ~30MHz for ADC per 8 channels - needs
analogue multiplexer

* High resolution (eg. 10 bits) easy to achive
* Power efficient & small area
* Latency is of less importance

PIPELINE ADC



Pipeline ADC concept
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* N stages for N+1 bits (e.g. 9 stages for 10 bit)
» A stage produces 2 bits and multiplies signhal by 2
 Digital correction relaxes comparator requirements



1.5bit stage (first phase)
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* Switch capacitor circuit - needs clock

* In first phase capacitors are charged; at
the end of it comparators should decide

* S1 is off before S2 & S3 change position



1.5bit stage (second phase)
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Digital correction
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 Dynamic comparators (latches) are
enough accurate




Fully differential implementation
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* Differential signhal is not sensitive to
disturbances from e.qg. digital elements



Full schematic of a 1.5 stage
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1.5 bitowe stopnie w tancuchu

przepisywanie probek

. Faza 1 :—:
clk 14
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Faza 1 :—: Faza 1
! ]
clk 2

* kolejne stopnie pracujg naprzemiennie

» stany wysokie zegarow nie moga sie
naktadac

* potrzebny dodatkowy sygnat (zegar) do
wczesniejszego roztgczania klucza S1

* co drugi wzmacniacz nic nie robi!



Generowanie zegarow 1
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Generowanie zegarow 2
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Sterowana linia opdzniajgca
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* opOznienie jest mocno nie liniowe w funkcji Vdel

« tranzystor bedacy pojemnosciag to pMOS, a
tranzystor sterujgcy to nMOS, zeby sie trzymato po
kornerach



Generator sygnatow zegarowych
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Petny schemat stopnia raz jeszcze
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Schemat prototypu
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First prototype layout

* submitted in June
* only 8 stages

* no digital
correction in chip

» external biasing
* size 1.15x1.11 mm

 differential input
* lack of S/H




Printed Circuit Board
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Very preliminary results
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Very preliminary results 2
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* Other clk freqg — other result ?!
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* Timing problems but looks promising



Przeptyw danych

} takt 1

} takt 2
Pr.
takt 3
Pr. 1 Pr.

* konieczna linia opdzniajgca

Pr.0

'y
vy

1°1°7
117

Pr

Pr

Pr. 1 Pr

Pr

Pr. 1 Pr.

()

Pr

Pr. 2

Pr

1

* kod pojawia sie wraz z konhcem fazy 1
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Nowe wyniki
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Wreszcie poprawny pomiar
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