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Research on wideband signal acquisition based on DBI and frequency
response error calibration method
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Abstract: There is an increasing demand for large bandwidth signal testing in the fields of new generation wireless
communication, internet of things and virtual reality, etc. Signal analyzers are the primary tool for studying the
spectral composition of signal. To enhance the large bandwidth signal testing capability of signal analyzers, a wideband
signal acquisition system based on digital bandwidth interleaving is studied and designed; aiming at the problem of
deterioration of the in-band frequency response caused by the gain imbalance of each channel of the acquisition system
and stitching of frequency bands, a method of correcting the in-band frequency response error by designing a
compensation filter based on multi-carrier testing and the least squares method is proposed. The actual experimental
results show that the designed system can effectively improve the signal analyzer’s analysis bandwidth. The in-band
amplitude flatness of the 1. 8 GHz bandwidth acquisition system is #=0. 97 dB, the phase linearity is 0. 11 rad, and
the in-band frequency response error correction effect is better than the mainstream method of frequency sampling
method.
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Fig. 1 Simplified schematic diagram of the wideband signal

acquisition and processing structure of the signal analyzer

i 3, 0 3 R R i ek gk — 25 A AT AR 3

B A B M T8 IR T SRRk B L o — 1%
T2k M4 WLAN 802. 11ay FyfE B0, H 25 ¥ 0 i (&
SHF S B B MR T SRR AR . A B AT AR
14 43 A5 56 52 e 7 ADC BRI, B T 58745 ADC 2 T. 2 BRI,
7 ke e et L il an A 1 A AR S I T SR, B DL AR A
FE AT R S R S B 5 B S A

2 ETFDBIMEFESRERFIZIT

T DBI ) Ml IR RE R 2R NE 2 frs .
T SERE A R SE ST S R M AT (R 5L 8 T
TR A AT (5 500 R 2 PO, B )5 i 5 ADC SR FE
BT ES . B S 4t 0w P 28 AR G 5 AR
RIEHES  EEW T TR ESRE 5P BRI R G M
L B R T ARG A ADC 7R TE LR R L 1 &R
G RORAEE A ADC ToiEREM R TEES .

i AR SERAUAS S o (¢) T 56 28 5 4 30 4 400 308 0 2%
H, (Q) 5 M AT, S8 5 39 28 5 B4R 0 48 5% JH
A2 0 7 2R AT ZE v A 38 R A v AR AT IR AL, ARy
i ) 7AS 31 YR A ) B 1 A B TR RIS A G 5 5 I ad Bt
BARUEP A H,, () HEREGS = BB ES .

b Q BB IR Q,, 2 HT e 1038 BB AR 19 4L
fadiR . D F A B A8 E TS S 40d ADC R
L THE RO F

s 1
X, (&) = ——

= w kT
MT_\,\,E,X”’ (M—T\ +f) (2)

X AR 0 = MQ,T, . T, J& R RGN RFER .
() Przs ADC SR AEAT B (Y 528U - A7 807 i
TE 28 A8 4 T 48 Sy HE i 5 s ADC SRR I 15 1547 505 rh A iE
SR AN 2 — 1 Uy 7 A5 40 g A0l SR FHASE 400 P 9 1 5 ¥R 031 114
PR 227 A 1/ Q AR A 0 op gt IE 22 A8 e E
1T MASECE LRAE AL B TE M ORT R B 3 IR 5 el 4T
REIEAT Fo, (") BRI T 7> 45 52 % 1l il da 5



F K F ATDOBIMEFRETREAFARELET EHR 512

x,(1) % [n] wi[n] »[n

—» H,(Q) 4,(%_. i@ i s 4,@_, e |2

) xz(t) fcz[n] W [n] yz[n] y[n]
i >1t@>—»§?—+1m«» Am?———*IHI—>HAW)——*C$F*BWW

X, (1) %,[n] wy[n] ~ Yulnl

P H,,(Q) »é—» H, (Q) i ADC Fa‘, (") —»é)—» By (&) =

Bl 2 M T DB S 5 R R G L5 B
Fig. 2 Schematic diagram of M channel wideband signal acquisition structure based on DBI architecture

1 - -
W, (") = MEX (Mo +w.) —iX,, (Mo +w)]F,, ()

(3
s o, PRI R . DUIR S DB B i1 2
THER H M AECT FoRAEBRAE T A M IR B o0 kL 3 2k 2
A U e e R 3 R B A A O PR & DR A . S IR
14 A R 2K (3) 453 ) 10 45 5 0 8% 28 48 E X 8L AR s &8
AR AT F, () SLHE SR R EM . fn S8 A ok
BEIW IEAF 5 0 R PR, DL 3 38 G AT B4 R 48] AR i
TN 3 7 R 5 — il 18 B A WS @, » S =3 IE (A 20
w5 I IE R R AL 25 R A S A5 SN

qu<cw> —w, "
)

Y, (") = W,(e") (4)
(wtw
Y () = iw, )
'y
e BX X
| EEE g, o EEE g
§ : | I I
> | 1 |
% | | I
|
® | | | |
| | | |
| | 1 |
F 74
1 $i%/GHz /
P33 I B0 15 5 R & AR L U B R B
Fig. 3 Schematic diagram of frequency band stitching of

3 channel wideband signal acquisition system
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Fig. 4 In-band frequency response error calibration flow chart
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multi-carrier signal
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Fig. 6 Schematic diagram of the principle of in-band

amplitude-frequency response error calibration
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Fig. 7 Schematic diagram of the principle of in-band

phase-frequency response error calibration
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