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Abstract ; This article uses eight 10 GSps ADCs to design an ultra-wideband high-speed data acquisition (DAQ) system with 80 GSps and
20 GHz bandwidth based on the bandwidth-interleaved ( BI) sampling architecture and applies it to a real-time digital storage oscilloscope
(DSO). Research is implemented on sub-band decomposition, acquisition synchronization between multiple sub-bands, overlapping
bands, and full-band splicing. Based on the divide and conquer method, corresponding calibration and compensation methods are
proposed. The comparative analysis is conducted within both the time and frequency domains, prior to and subsequent to the
implementation of the compensation technique, and substantiates the efficacy of the proposed method. The findings from the experiment
show that the DAQ system attains a sampling rate of 80 GSps and a bandwidth of 20 GHz. The system ENOB and SFDR could reach
6 bits and 40 dB at 20 GHz, and the changing curve of ENOB with frequency is given. The rise time of the acquisition system is 22 ps.
Experimental data show that the system’ s various indicators are at the leading domestic level.
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Table 1 Compared with similar foreign products

AN& RT/ps ENOB/bit  SFDR/dB
Keysight UXR0204B 22 6.5 =46
Tektronix DPO7204SX 22 5.5 =40
Lecroy 820Zi-B 22 5.4 -
A3 22 =6 =40

G 1 BT T DL Y, 78 BT )46 A5 )7 T,
AL EASMAZE ™ G HE AR —E, ENOB f84rJ71H, A<
SCHRPEAFEDLL T Tektronix Fll Lecroy B9 [RZE™ i, {H
HHAL Keysight B2 5K T 0. 5 bit, Mi7E SFDR 84577 1 ,
FEHLS Tektronix 77 KA, HHEET Keysight 7=
il T 6 bit, Lecroy 23 Rl 7R I #5% 7 i A UL SFDR 12>
THERR, BRI, £5 B, AR SCH T Bl SRAEZEH
DAQ FRGMHH (RS /s B 7 ik 2] 7 5 [E Ah R 26 7
A Y IR R

8 & it

ARCIET BRI IFSLIL T 80 GSps, 20 GHz 47
VLA DAQ RGE, FISE BI AL 4 545 7 fifk SR s |
TR S RS AR LA R 3 A A/ AR AT 1o A e T
THFFOIFSE I TN AR AL . X ARG AN T A
KEARMZSH, BIPETT T8O 7R PR O RAE R LAl
AEbR . ZRGEHI IR RS E E N C 2R 1
B DAQ REEHI MBI, — B ADC $5b5A PR R8¢, 1%
2R R LU MR T DAQ R GERIRAE R LU KA SEAE bR,
X F AT K 5 E R A 5E4 DAQ R 58 L B X 43t
T [E MR BB K 2 W BA TS AREH]
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