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Dual-ADC vertical synchronous sampling structure and error correction
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Abstract: The aerospace, mechanical, acoustic, and equipment manufacturing industries demand extremely high observation dynamic
indicators for detection instruments, which even exceed the limits of existing commercially available high-resolution analog-to-digital
converter devices. In this article, a dual-ADC vertical synchronous sampling mechanism is proposed to extend the total dynamic range
through data stream splicing. A data correction method based on the Lagrange interpolation Farrow structure filter is introduced to address
the quantization data delay error introduced by hardware differences between the acquisition ADC branches. Simulation and hardware
experiments show that the proposed dual ADC vertical synchronous sampling architecture increases the dynamic range of the experimental
object by 13.318 dB. Meanwhile, the proposed error correction method can effectively reduce the delay error between vertical
synchronous sampling channels. Therefore, the dual ADC dynamic range expansion has the practical value.
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Fig. 1 The dual-ADC signal acquisition architecture

Vg x Gain T

RS 5 3

l/'RIL'I"
ADC2 ) T

FERT R Z K IE XI5,
i ADCI

Ve xGain
2"

E
Vrer i

6.02N+201g(Gain)

K2 shBEY RsEE

Fig. 2 Dynamic range extension architecture
Hr, Vi 2 ADC WM EZF WL, N 24 ADC 174K,
Gain HPIE 5 RAE S EEAIIE 4522, MG ADC Bl PF 5 J5
D e Vi "
(1% 5 RAIVEE R V,, e {zv x cam} , MTTHCE
PHE R IR ENE A -

Vin max VREF X G(IU'L
DR =20lg v - =20lg

Vs /2"
201g2*> + 20lg( Gain) = 6. 02N + 20lg( Gain) (1)

(LI S 5 B SR R 8 T 194036 8 B A S8 B 52 3 T BR A
FEHG AR FR BRI T, B R 5 S 6 mT LA 4
IR R R R 0] o8 A R R N AR
SHEHE, AT LUR T REX/IME S FWINEE S, BRARE
BUF 75 ADC B AR 2 £ 38 25 AH 24 00 & 43 B 1 n 1
file FEFRSHZSTEEA 120 dB, B F ADC HA 100 dB
A B A, B R A SE A (R LR AT 20 dB 93 25 22,
TEBAE DR AT Z S ADC RITT5E s 100 dB %)
120 dB h&EFEY R,
1.2 EHRSREEMMIRESH

1) 25 1 2% 5 B R 2

B 25 TR 2 AR AR B 5 S AR IR A 5 S )
P B AR RE 2] 0 F T, PR S B A B 4 4% L 5 SEPRE
5 FE2Z IA) A0 220 5 i B 5% 2 S48 0 BLA 5 3 T8 R RS IR A
5 A R A [ S A S S B e



5512 1

T 45— R ADC 3 P[] 2D RAE S5 S AR 2E ML IE 143

(22, R R 25 1R 22 1Y R 2R IR AR 245 ADC 2
A5 TR B B B W T S5 PR LB Z R R 22,
P2 B[R 20 SRR A 21 PR 4 25 AN W A5 5, fE AT AR
SHRA EH M Z R 5 A 25 A B R 22 AR IE, B
M T S AF R R I

B RS S R iR S AR R 4 SR E LA
A, X, FX, o3 AR S R F S 6 A RAE AL A
B 43 5 h WA SIS 3 25 FE R IR RS M2 22 85, D 2 S R A
EAEBAEEN TRICR N,

X, =AX, + B (2)

o) A B 430 Rl DA e 2% AR 0E vk 1 B s a2
KR 328 T AN W7 T LA AE B SR B B 15 20
JE ARG TR A MBS SR 22 AL R B H B,

B D R EACHE X (R S, 3G 45 LR m RS A b
EEZEAER no+ 1 YGEARS 0 AT LIGE o F 1 kA7 ik
Rz,

A(n+1)=A(n) +
X,(n) +A(n) - X,(n) = B(n)
( 2X,(n) _A(”)) "D
B(n+1)=B(n) +
X,(n) = A(n) « Xy(n) + B(n)
( ) —B(n))'D
(3)

W ERIEALE A 5 B A WE T B S 45 L
50w R 22, TESEBRE O i T 52 B BEHLIE 5 1 5
M, A5 BREAE A EEAEWEE, BB
B E, FT LG B D AR A IR 5 A A 2
b PR EAE R, A 4SS IR T 05 ALY
X,(0) = [AG) - X,(i) + B(i) ] NI 77 1K 3
BOR MR IR BN BE2OR fE AT L& kR Rz

X T IERZ 53 B PEAE S &, A R 5
AJUAHBITHESE, ik SCH 0 E 1) Jie KABLAVE S T
(B X, , SRR Rl X, VRGBS | TR R R B Pt
WOHE N, P 5 N kA Fe w4~ B B R 2k
S A S BRYE, PS5 N RERARN.

P(n+1)=P(n) +[X,(n) + (X, -
X,(n)) - A(n) +B(n) = P(n)] + D

N(n+1)=N(n) +[X,(n) + (X, -
X,(n)) +A(n) +B(n) —=N(n)] -+ D

WA P 5 N RERARKE T FRRE A S B iTHH
NWF

(4)

(5)

e R v D AT O] i i G 45 1R 22 WEA T 2K
FOE , HE RS R A SO AR 5 480

2) HEM iR 2

FEIF 522 248 S PRR AL {5 5 15 BLAE R AR I 2 {5
5 BRI 8] 22 S BEORAE B I 6] HE 32 55 5 %o 3 B[R] AP Rk
RGN &, FERESA ADC 725 RIS B0 22 8] 1) 251
B ph A B A DT P TR A R g ) A 2k Y, el
AESE f FLIRS 5 T 0 A, A DR 25 75 1 2%
e PR A P M L W 22 5 IS A 25 T X R AR AR 5
AT T AN ZEA AL , 3 AR5 0 1 i, el i
WA, FECREENOE AR R H

P 3 BT il TSI I T AR SR T ok Y
MIRZE, o A SO B S SCHERAE 5L, B R R AR
T SO ISR AL, C UM ERE 5 SE PR RAE AL, D A
IERS(E T R SFROIE R AE R, T A RURT B kIR
(BRI 22 [ %€ 3 7 ( Gain ) 8 , {5y 4716 22E B 3 22 Bk
FERL CIRME/INT B, HEAT RS DF 1 I 25 T A 530 107
AR 2 50, 77 A 22 A A I, A 2 2595 L 9 S A
HAR

REIRAE 5 SCH AR

3 BBUE S R S BUE R R 22
Fig.3 Delay error caused by analog signal delay
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