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ADC Linearity Testing Using Multi-tone Input Histogram Method

Yuki Ozawa Anna Kuwana Koji Asami Haruo Kobayashi
Division of Electronics and Informatics, Graduate School of Science and Technology, Gunma University,
1-5-1 Tenjin-cho, Kiryu 376-8515, Japan

Abstract This paper describes a high efficiency ADC histogram testing technique algorithm with a program controlled

periodic function as its input. For the ADC linearity testing, the histogram method is widely used with a ramp input or

a sinusoidal input. This paper reports a generalized histogram testing method with a multi-tone input signal or an

arbitrary periodic signal, and shows an algorithm to obtain DNL and INL from its histogram data.

F—U— R :ADC, X NFT A FEWIREE, PERERER, MOIERIEME, R FERIE M
(Analog-to-Digital Converter, Histogram, Periodic Function, Semiconducotr Test, DNL, INL)

LIZL®IC

THETIIFEROMABILI TN D —HFTH LN, FRZT T
a ZEREEOT A h a3 A MITHRE L uEsngmic
Hb, T, AMICEMSTIEH Y AT A~OBRH L EHE
WML TV AT A MEVEOEREE L 2o TN D,
v —HOT I n SEEET VA NEFICERT ST )
a7 /7 Y F v EE (ADC :Analog-to-Digital
Converter)iZ, 77 ma /I 7 A N7 F /L SoC O FHifk
I CTd 5 O THRIC ADC DT A b2 A hOFIE & T A b
E DM RITHEETH 5(1],

ADC #JEMET 2 R Tldt 2 b 7T DENIEL AW HNRT
Wb, VTR EANNTDEE R NS T AT —X DRPTH
BHTHLIN BBEORNT U EOARSEHL L 14
v NRRERLEE F T ADC ICHIRR &L 5, 7 2 CaflifEE
T DR EEE ADC ISR L CTHWH A2, IER b
A N7T MIEIZHBERNHEIICET LT LE D 20D
FThole, ZITINELET L7720, HEOIELE % &
BT A2 LT, BEOI—RNIERA N T AEHERIED
FHEFRBELE, LALIOERA NS T AT =400
DNL %° INL #Z T2 713U ZLFEEH L TR,

FZTIZOMITIE, EEE X 7T A EE—AL - 3E
EL. IEELEOE MBS TH DNL° INL Z:kH 25 Z &2
Hskn 70 3Y XA&EE Lo THRET S, BYENE
HIEHT2 2L CHEa—FICE A NS o5EP IR, &
TR A NI T MEEERT D,

2. R N AEBEOEER
Ty A NI T LB, BEEMNIZIEIE R T T AN
B—L7A0, XA T LDOE ST ADC O 22— RiEIZ HAF

9 572% DNL & INL OEHAUIEFICHMTHL, L
L. #idE7e T o i O LR IT IR I HE LV [2],

U CRZE ORI 22 IEREIR T K 7 4 v 2T L - THERK
DEGTHBR], LrLa—FOmEce 2 b 7T L0
FLIEIRTHD, FEEARANTTLART U THEED LD
WZH— TR\ A N5 AT —Z )35 DNLXC INL O
7L XL EMETH B3],

Histogram of a Ramp with Errors

Occurrence ~
g 8 8§ 8

]

8

M1 ZU7EEOE R NI T L6
Fig.1.  Example of ramp wave histogram

Histogram of a Sine Wave
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Fig.2. Example of sine wave histogram
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Fig.6. Definition of DNL
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Fig.7. Definition of INL
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