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Design of SoC-based software-defined high-speed data acquisition
and playback system
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Chen Jianyun Liu Suyang

Abstract: The proposed approach presents a design and implementation method for a software-defined broadband signal
acquisition and playback system based on SoC, aiming to enhance the simplicity and flexibility of the system. By
employing direct RF sampling technology, high-speed signal acquisition and playback are achieved, while digital signal
processing technology enables more flexible programmable down conversion and signal processing in the digital domain.
This system offers secondary development capabilities for software radio, addressing the issues of complex design and
limited flexibility associated with traditional wideband signal acquisition systems that utilize superheterodyne IF
sampling. Experimental results demonstrate that this signal acquisition and playback system supports an input/output
frequency range of 1 MHz to 4 GHz, with a minimum signal bandwidth of 80 MHz. The sampling clock frequency is

not less than 200 MHz. Moreover, the output power range for playback signals spans from —90 dBm to 0 dBm., with

adjustable power levels in increments of 1 dB. Overall, this system exhibits exceptional flexibility.
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Fig. 1 Block diagram of software-defined broadband signal

acquisition and playback system
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Fig. 2 Direct RF sampling SoC block diagram
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Fig. 3 Block diagram of clock module

YR A R PT BB MR N KA |l A O23B 7 10 MHz
P, HAE WA B BT A R 2X 101 /s, B 1 SR 46 01 Il e £
SRR,
1.4 IDhEEHIES

R PRUEAS 55 40 2 306 2 R L R B = gt S R AR
W S B H TER 90 dB A I IR AT L A 1 dBL K
1 dB.7F B3 5 AR 48 A1 SoC A5 5 U1K 0 dBm 1155

+ 109 -



5 AT & v F o

T # K

B AR S YR HE R AT R E] —90~0 dBm.,
1.5 RBEESHHRSHE

KEBRAT T A M55 77 BT 88 i 3 500 17 4if . A
WP TR 5% 119 152 5 0 SR R i 25 it 2 IR 55 4 O 6 1) O B 98 A
R A7t B0 6 40 47 o B0 I SR 42 I 5080 15 A R 52 BROHSC 3
FHN 4 Gbps (500 MB/s) ., B % [F] Bf 2R £ BF 7] ik 8 Gbps
(1 000 MB/s) , XF IR 45 75 9 i 4855 55 A RIS B SR B R 50 1
[ IR SSD IN A IR 55 A S A2 A e #%, ELRC 4 100 G 1
IRt A AT R B AL B oK . IR S5 4R 6 4 Intel S4610
480 GB SSD 15 M 15 5 8GN T, BA- 5 5 A 3 7]
ik 510 MB/s,6 M FEFIELE N RAID 0 (401 )5 , Blie 5 A
N 3060 MB/s, BHUH Ry 3240 MB/s, BESI A7t . 55
92 880 GB, KRAERGSHEMMRSHEERES R 1
s

Rl XREGSHEMREBSHIZRESYH
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Fig. 4 Overall architecture of system software
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Fig. 6 System configuration interface
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Fig. 7 Capture and playback parameter configuration and

status display interface
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Fig. 8 Diagram of front panel of software-defined high-speed

acquisition and playback platform
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jéﬁg“ %%‘%% Efﬁ[i’zé”i’?k'ﬁ: m'\l\"\f'_:]‘“,z%\é T E *{3\”;
AU 2) U EARES S IR E8267D f% 1 i3 1 MHz
M A5 5 55 B 3R — 10 dBm, QA 12 FR

FREQUENCY

[wo1: ~10.00 dBm

Frequency Status Information

1.000 000000 mz | ~10.00

ik

Incr: 0.01idB
Amplitude Status Information

RF Output Limit: 25.00 dBm
Attenuator: 15.00 dB (Auto)
ALC Level 5.00 dBm
Leveling Hode:  Internal

ALC Bandwidth: Auto (ALC On)

12 FRUE(E S IR S 80 B
Fig. 12 Standard signal source parameter settings
AR 3) A3 A R A v 11 1R AR i 1 2 AT AR SR
ARV R AR MR A R AR D R 1 MHz, Xk B 4%
R B AT 5 B S A7 it AR
BT O RGBSR IR E S R E, Al 13
Jr7R 5

« 112 »

T B K
RGERE | R&iEH
O )
R%El | 2URE &
%ﬁlﬁlm‘l\ AT
R/ DS H
Iietgst: D MERE OHEODR OIKES O FHES
iiEfeRE: M EEL [mptir
88 ) ey
A PR
D:\work\collect\data
TFi RS
13 ARMEfE S RS HBL s il

Fig. 13 Standard signal source parameter settings
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