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A Method of Implementing Adaptive A/D Converter

Yutaka TASHIRO ¥, Kousuke TSUKAMOTO **, Takeshi WATAHIKI **
and Takeo MIYATA **

Abstract — This paper proposes the adaptive A/D conversion method and its constitution technique.

Generally, conversion time of an A/D converter is expressed as the function of its resolution. Adaptive

A/D conversion method with the optimum combination of conversion time and resolution is theoretically

discussed. The results of computer simulations and experiments show that this adaptive A/D conversion

method gives less distortion measure than conventional A/D conversion.

The constitution technique including the prediction method of input signal is also theoretically dis-

cussed here, and the result of computer simulations proves that this technique is effective.

1. EALE

F 4 R NVESUEBERORERBCEN, ChEERE
L. GERRLE Y 27 o NEREN->2H5H, 20O
By 27 LORREBBEROPIIET F o/ ERS
%<, TDBA A/ DEBREMMBATRELS, A/D
EMEENTICBE LT, Bk, Bl - S IREE(L - B
BE(L7S & OERED 5 OMEIEATH 2900 D
A/D EBWBICONTIE, A—BES o2 AZHETICE
WTEHA L & B R - BE(LERE T2 bOTH
BEELD, TIOLEINSII—MICHIL LIV, Th
W ZICERAL L Ea Rl - BREEEIE  DBAR 4
ICRE XN TV ONERTH B,

Bl 23 B b ILEM7S A/ DEWEE THIEIR HETERY
TERBSE A/ DEBBREOTNT Y Xarxn T A
&, BHURER I RER (IRTE U, 5 fihe O _E ASZE
EOBTFEIELEhbn b, LIzhs o TELDENT F
O EEATRLEEDERICT ¢ SEVETICER LL

LT EBGEEBREELBLESEIETHY, &
1T o S ESOEMPBECEAR S HEL BET S
FECEBETZDHIFE L, Ui LISHSS, v 7 v
SR AEE L TA/ DERTIMUROT KDL, LED
L INBERTHT LSRN A/ DERE OFEAET
HBEIFMRE78L,

AT, BHEE LS MEEORR T 2 BHR4EER
LTA/DERBOET V¥ v VAERARBICHRE x4
BIHDFHE LT, SRELEREEOT Fu s EE
~OFIELICER L, A/ DEREO SR IC
WCOBHET). 310, A/DERBOREEAES
WEEEB%7 4 — 22 AVTHEL, THes/ E5ICH
LT e BvMCE D & D 1S REE & RHURE O &
B EICHER LIS OEIETT) A/ DERKIC VTR
NB, ELI, COBRKFEREAENETS A/ DERSE
DRI DO WOTHRETA A S,

# NTT BERBEHFHT (EARTNEF )

NTT Electrical Communications Laboratories, Atsugi 243-01, Japan

ok R E L FIMEFLER (B iR )

Department of Electronic Engineering, Faculty of Engineering, Ibaraki University,

Hitachi 316, Japan

193



194 WA TEDHFER 354 (1987)
f:l:i 8)
T a
2. B Bl e N .
L LIS, ThlRTrT ) Xs0a500 LickR
2.1 DEREEETHEE THY, ~—FY =T OEA»SRNE, HREL LT

KE T, BOERRMLA/DEBRFLEZ OGNBA
BT, BRI, WHRER A/ DEREICOL
T, ZOTNT ) R § 50 EICk DERERE
SIREEDEEE LTRT

211 BRHEFA DI

BIRIET A /DEMEE T, TTERBBEEICY
AT LAy bTARLHIC—EORKM a BP I,
KICMSB&D 1 €y FFOHE LT, LT, &
BOHE (EHBEE) 31y bHARDICKRELTS

WA b, SRR n LT B &, KR TEESND,
ot = 0
Twa+b'n

CCTTHEEBRRKLET (D RREA L 5

5o 3
B LT 5,

CEBEEMET TR LA
2.1.2 ZERPTA/DEHSE

ZEESE A/ DESRETE, ERMBERES D
YT VY OBEDI DI —ERE a BB S, RICH
fREEMS n, 70 v 7@ OBA, Kb - 2 "OMA
NESORS BTN b, & OICEEBTEORS MTH
i, BOBHEAN0ERZEITDIa v I ARV b
Th, D0 v JHIZER2TTHY | By OB HE
flIRRTRaNG,

1 1
T a+b -2"+b -2°
. 1

at+b - 2™

Uichs o T, ke Lo 5 L RHEE MK T 4 %,

2.1.3 AdIULLEITEA /D FEHes

WHIHETE A/ DEHBE T, Ve v MARAET
B, GIANESTEBE LSRN~ FICHb§ 6EE%
3//\V~ﬂ%ﬁi§t\(—§6¢t$& L, av»r—ainh
LY a— P9Il R RECERL

L—%f$5o@AL§@ﬁ§fiﬂifiénéo

AU HEILa oS —F IR EORFHEMNEL, INbD
BT PWINCEESNEDTANBREMSERTELLED
EHEEABT S 3 BRENELETHLEELO0NE,

2.2 THEHEFTHHNTA—F

K7 7 n 7 (E5 OEB A/ DEBRIZET
PEmELLTE, BRAUICLABELEFICL2ME
D2ohH 53, BFLICEBEEISVTIE, TOEK

B4 A/ DEBRSEONREEICE > T E B, BALICE
WT U, EAEE® I Lo TRAASNBEEO 2 511
FTEAMATI CEIC I D BEER 7 v 2B
TRECBESAHETIZENTE, COFEEZHR
LTWBRHICEBNTIEE BEZE LT EHEEN
ENTWE, L LIS, THEEET 1 v A2 RE
LItBETHY, EEOT7 4 vEERWE&ICEWD
WAEPTOE LBRELZ LTI END D, COLHUES
W, FOEOCABHTERAT AL —~N— - T
v IO DR EAEFOTIHDE LICE BEE4LBET
&b, LichioT, A/ DEMGOEREEL LA
ERE - TREORBMLB/EINS, —F, Efshik
T4 VENT = AP ORESEBETIHBACENT,
WIS sEEAEN T S EMNTE BOBENE
QO mpashfe s R4 0 g g BA ST bR, BA
{LEEICE > TRAMICE DBENRELCEDE I &I
05, WED L, BESICHT 2HAEESOELN
HELTH, BT L 38EOHIELT, BARMICK
BEFEAEZER LB IS, bbb, A/DE
AR OEWOEE (3 R & AR ICHEE R OR S I GHD
BEYELT 4 -4 L5,

Eoickl e &, FESOREHEHNEET
ERBETHY, BERABREO T +0ICTE RN
LONBESDA/DERICENTHE, BAick 558
ELETICLDBEAADE RN T 2 LENDH B,

Pl DE» bARBICE T, BEERTRINS
ﬁ&@EDO@09%A/D£ﬁk@%££@ﬂ7%f
2 EUTRATEERT 5,

1

- b2 _
thr_hfth<w y()ldt @




Hf, BT, M5, B HEINE A/D S O— B 195

el x(t)E@7FalARESTHY,y(t) i
A/ DEBBZROBERITH B,

CCTEHRLAELNUE R A/ DERBOK AN EN
1S AT A BEER Lichar kT —HDORETH 5,
WS, A/SDEBOEANT —2 A BEET SO
HMAETHIEELAEET NV (0RG—V F) LR
MBEF IV (—RE—WF) D2OOFEZHOT, A
/S DEMRBDLEMEHIIODNTEL D,

2.2.1 EBEEEFI

Fig HNCASTER 28 UT A/ DEHHE 20K A —v
FTHM L, BELLBARDETVERT, A/DE
BB OBEA R NIZOMNERINT — 2 ICHS T2 EE
Thd, B, Dy H 7 ) v I/HRICKETRES
HETHY, Dy 3BETLBEKRETS2HDTH 5,
[ty, t2] WKhU2EHEROAREZL4ELT, Th
EANEBEDE(AEET T A 2 EELDE, TR
b —RCBTREESTEDIE,

1
D=[Dsl+Dgl = {141 TH+IVesl -277} 6

THEZONB, 10K L, Vig3BREBOT NV Ry —VE
FEEL, BFAL#EEqQIZL72LSB & L1,

Input signal
Approximation 7d4 5
oproduce
(slope A} // signal
=
> e/DS
« -
had S fa
o !
> !
|
|
|
! |
—T —
} |
t ta
Time
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tics without interpolation.
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Fig. 2 Sampling and quantization characteris-
tics with interpolation.
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Fig. 3 Simulated characteristics of adaptive
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