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e ADC: 1.5 bits
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" Slow vs High speed ADC configuration A

ILC - ECAL configuration
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High speed ADC industrial purpose

e MEMS

° Gyroscope

® Accelerometer

o Imaging applications
® Infrared Bolometer

® Cryogenic Bolometer
® Nanowire sensor (LOAG Lab)
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Pipeline ADC architecture (1)
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Pipeline ADC architecture (2)
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Pipeline ADC architecture (3)

Comparator Offset

e ADC block:

° ) dynamic comparators

e Offset allowed:V
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FJ|| 1.5 blt Plpellne ADC
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® Process matching is limiting to 10 bits

® Increase resolution in 1% stage
Ditficult to design OTA block
Comparator offset
Capacitor Matching

* Digital gain correction
Dynamic Element Matching
Still under study
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Plpelme ADC with Multl bit first stage (1 )\

ADC
. 2.5 bits —
-
\, Front-end stage. = ~ Back-end ADC
-~ N
stage 2 stage 7 FLASH
1,5 bits T 1,5 bits 3 bits

1 i i

data delay + di\al correction

12 bits

e Multi-bit 15t stage: 2.5 bit
e MDAC with a gain of 4
* Back-end composed by 6*1.5 bit stage and a 3 bit flash ADC
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Capacitor
Matching more
critical on 2.5

Pipeline ADC with Multi-bit first stage (2)

e Multi-bit 15t stage: 2.5 bit

=> 1t prototype

U

Linearity
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"Pipeline ADC with Multi-bit first stage (3)
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® Dynamic element

e Random selection of the feedback
capacitor

Closed loop Gain modulation

® | Transmission gate from comparator
output to DAC control

. . . Random
® Distortion => Noise Generator
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"Pipeline ADC with Multi-bit first stage (4)
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® Dynamic Element Matching: MATLAB snnulatlon o

® Distortion => Noise

Improve linearity Submitted on s

September 09
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ADC test: Configuration

e Test configuration

clk_in

clk out

Logic

Analyzer
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ADC test: parameters (1)

® Static parameters

* Differential Non Linearity (DNL)
® Integral Non Linearity (INL)

® Noise

Noise-Free Transfer Curve

Probable Output Transfer Curve

Code Edge Locations

Input Noise
< Probability Density

DC input
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4 output signal

maximum step size(1.5LSB)
maximum DNL = 0.5LSB

1L

-

maximum
INL = 1.5LSB

‘ ¢ nominal step size(1 LSB)

<

.

input signal
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- ADC test: parameters (2) -

® Dynamic parameters
® Noise floor => SNV
e SINAD => ENOB
® SFDR => Linearity
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;
Test Method (1): Full 1.5 bit stage ADC -

® Tools: Labview + MATLAB
® Ramp input signal
® DC parameter extraction (Labview)
Step size = LSB
> 100 points by step
INL: fit of the output transter function

® Sine wave input signal
® Static parameters => Histogram (statistical results) (MATLAB
script)
® Coherent sampling (excel script: MAXIM IC)
® Dynamic parameters == FFT
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™
Test Method (2) : Full 1.5 bit stage ADC

. TOOIS. MATLAB 1 % DML &snd INL extraction from histogrsan plot
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Test Method (3) : Full 1.5 bit stage ADC -

e Tools: MATLAB

® Sine wave input signal

® Coherent sampling (excel script: MAXIM IC)
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Conclusions (1)
* Pipeline ADC 25MHz - < 40mW

® 2 versions: 1.5 bit stages, multi-bit first stage

* Figure of Merit (FoM) = ADC with full 1.5 bit stage
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Conclusions (2)
e ADCTest

® Parameters

® Methods

Testing results reliability

Depend very often
on SETUP & METHOD used
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