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Time mismatch error correction method based on internal channel reference
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Abstract: To improve the sampling rate of time-interleaved analog-to-digital converter (TIADC) systems and address
the limitation imposed by the mainstream method of reference channel in time misalignment error correction, a method
for time misalignment error correction based on internal channel reference is proposed. In this method, the internal
channels of the system are utilized as reference channels for estimating time mismatch errors. The time mismatch error
parameters are estimated using the internal channel reference method. and the derivative of the target signal is obtained
using the central differencing method. The time mismatch error is then reconstructed and compensated for using the
estimated error parameters and the derivative of the target signal. Simulation results demonstrate that the proposed
method can achieve an improvement of around 30 dB in spurious-free dynamic range and an increase of about 5 bits in
effective resolution without additional restrictions, in a background, adaptive manner. The error suppression capability
is comparable to that of the reference channel method.

Keywords: time interleaved sampling; time mismatch error correction;internal channel reference estimation method;

central differencing method

=

=]

51

FEBURE e % (analog to digital converter, ADC) ,4F Jy i
OB RGE T EZEH R LI Z N FIRLERE.
BUFAR S A3 LA B 45 A SR 2 7 eh L R A R
i 14 SR A B RN 43 B AR AE AR T 2, O T A e IR R, B
PBEECRE e R GETI AT — T BR O I ) 32 81 R A (time-
interleaved analog-to-digital converter, TIADC) By 4 AR,
ARG BB M AT ADC, X H AR5 5 KK 38 B
R FE RSB A3 BN E R AR AR B RS T GE ADC 1Y
M REE, AELER ] 58 2R B B R S A A 51 A E TE ) 2k e i

W H 199 :2024-05-09
* FETH . FEH AP EE S (42274159 T B % B

. 10 -

#, RWiRERFEIE ADC Z[HSHA -8 S8R
2=, BE N 25 R B R 25 L2 R 2k T 158 22 AT (] 2 i 2 22
3R,

ARICAE Solis Z HFGT A FERE b L iF— 45 45 T A IE S
6 TR ZERE 7l DR IERCR AT, 2) £ IE i 72
TREFEZ D, DRIESBESER T, ORIESEE
B LUE G AT, 5 K IE 7 K J& & X R 48 A #1050 FR .
6) % IE T L BE A A 18 N % 22 M B AR R 5 1481k,

HArfe 3 MR BECR 25 o, B 25 2% L 1% 25 F0 2k ) 2k Bid 1%
ZZEAH T LA 6 4R B AAS IE IR L Ak k1A 2K T iR



FAN F. A TAIFAE

AR BT ) & BLR £ ROE ok

BT

2. LU I BRI ADC (8] B 4 i 22 0 o
o 5 52 2 1B S0 e s 49 U0 30 Cchopping) J7 L X P
Ay B SR LA SE BT A R R liC R 22 )5 & S R AL E I B
HA RIFOIRIERCR . AR, 5 X 38 25 5% 22 20 i, o AT LA
T T BRI E ADC M3 55 IR 25 M0 7 R SR & A i
(R 22 B IE

FEXTIFTR] R BC R 22 WA IE, HRTE AR ZWH58 . TR
W o7 FH T A O T 9 O R 1 S S T A OE kT X
RO ET BN S %0 IE , JF B2 X R G0 R AR R
il Singh 45" HE Y — Bl 3 ) 1) 1F A2 98 0 A E ik
BT E T AW 250 B R T AT LAk 2 23 dB, H A 5
BOEE R PR AR I AR R, AT B ) — A T T A
A /N T R Y 8 IS AR T AR T A L WL
HEER HRZIBMASEFES, TR G KIE, TkE
I HBRAE SRR 22 AR AL . F AR BIFAE R AL F 3l 5 B
HUAR A5 1E D5 95 o ) B A1) e 3 3 o AL A 4T iR 22 )5 L 1
O o A5 08 9 A 2 BBV W T AR BK Bl fe /N 1) 5 B (least
mean squares, LMS) , SCH T &L iR 22 B E K IE,
HARRE (G IR AL K, RS IEROR AN, R R ST A
HIE B B A E T i B RS I R R TR AR AE I 2, S5
7 R 3 P 22, RS B O T Ok R
7 WM B AR TE T 1 3 Aok A <8 T 22 A R 22, P E
SR AME . R ER TR EBUMY LMS BB 15 1%
ZEWCSI G T A W SIGH S, A SO IR IR A A
FrA% B H AF (A farrow 43 B0E B 8 4% 1Y BEIE 5 6 KR IE
RORAF, (B 75 # F K& A K ob e [ (finite impulse
response, FIR) JI& I 4 » i {4 5% 5 94 #E <, I ELME DL 8h 5
R VB A R X BB A S AR 3 AN

b BRTER R IR 22 WAL E B B ik F A
B UREFE R R S8 A A B 1R R0 X % 22 A0 E AR AR S Y 3 6
PE BRI AR SR AL — R T N T S 2 58 Y e ]
WL iR 22 AL E Ty i W I ) 32 SR FER G — > Tl ADC
VB B2 2 38 T8 R Ak T 132 25 S 80, 3l 2o 158 22 EE A I O v
1 3% M S BN R 22 I A% . A LE T SCHR6, 16, 17 1H 26 4B
B BRI AR I D MR IEROR AR I . e R A
15 EL S U0 B R 1A SO B I A ROk .

1 FiEZLBE

ARSCHR M N GE S AR N R 2 A T O ik R
HME%%W%%%@%MIWﬁ%%ELOﬁiﬂﬁ
o 7 U A o s i 2 e iR 2 A X O Ak BB I, ER A
A 2 5 Wi A B ) 4 SR v el 2 B S o R 2 R M . T ik
R 1 PR,

2 TIADC 2SI EETNR B RBEIRZEN ST

2.1 TIADC RERIEFER

—4 TIADC 242 M M D47 Pl ADC 4.

KRG RAEBERRA

AR IR B S B 5
2 @B BRI
Ii 22 43 SR HUAT i 22
pidig i

ﬁWFﬁﬁﬁﬁﬂm
A A IF R,

ﬂﬁﬂ%m&%%@
ﬁ%ﬁﬁﬂﬁ%%ﬂc

l

FUH BR8P BOT 5
I A S B IR ZE A T

LR R H iR
B BAE R RUALH S
#, BB HRRHET
Horsil.

e e |

FU R I 1) K B4R 22 A 7
ERIHFH, BER
ZEMFF

I

A G R R 2R 2
HYFF, SRR A%
BLiRZEALIE .

KR IE Ja SR B8 i i

P 1 T AR IR E S % i I I 2R TC % 22 R IE 7 R B R

KRR EE
Fig. 1 Schematic diagram of the logical relationship for time

mismatch error correction method based on internal channel reference
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Fig. 2 Flowchart of the time mismatch error correction process
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