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Abstract: To better meet the diverse needs of industrial production and automation control, and to address the
limitations of poor portability and limited functionality in existing general-purpose data acquisition systems, this paper
USB the

Through the USB interface, the system can be controlled via host computer

presents the design and implementation of a multifunctional data acquisition system based on
STM32F723ZET6 microcontroller.
software to perform 16-channel analog-to-digital conversion data acquisition, dual-channel digital-to-analog conversion
output and PWM signal detection and generation. Meanwhile, the acquired or output data is displayed in real-time on
the host computer. Practical measurements indicate that the system can achieve a maximum analog input sampling rate
and analog output update rate of 1 MS/s. Additionally, the system can detect and generate signal with a frequency up
to 1 MHz and a minimum duty cycle of 1%, which ensuring high precision signal sampling and reliable data

transmission. This system offers high portability, cost-effectiveness, comprehensive functionality, and meets the

requirements of practical applications.
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Fig. 1 System block diagram
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Fig. 2 Power supply circuit block diagram
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Fig. 3 D/A output circuit block diagram
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Table 2 AO output test results

WEME/V  FHE/V ¥R E/V IR E/ %

—10.0  —10.000 66 0. 000 660 0. 006 60
—7.5 —7.499 592 0.000 408 0. 005 44
—5.0 —5.000 206  0.000 206 0.004 12
—2.5 —2.499 805  0.000 195 0. 007 80

0 0.000 234 0.000 234 ANid

2.5 2.500 133 0.000 133 0. 005 32

5.0 4.999 573 0.000 427 0. 008 54

7.5 7.499 896  0.000 104 0.001 39
10.0 9.999 349 0.000 651 0.006 51
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Table 3 Al acquisition test results

WAV FEME/V AXHRZE/V O MXR2E/ Y
—10.000 66 —10.000 162  0.000 498 0.004 98
—7.499 592 —7.499 978 0. 000 386 0.005 15
—5.000 206  —5.000 042 0.000 224 0. 004 48
—2.499 805 —2.499 872  0.000 067 0.002 68

0. 000 234 0. 000 150 0. 000 084 Ak H

2.500 133 2.500 209 0. 000 076 0. 003 04

4. 999 573 4.999 339 0. 000 234 0.004 68

7.499 896 7.500 270 0. 000 374 0. 004 99

9. 999 349 9.999 819 0. 000 470 0. 004 70
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Fig. 16 PWM detection and output interface
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Table 4 PWM output test results

PWM #i B K A MXFRZE/ %
Wi % 1 MHz 998 kHz 0.2
Ly 50% 49.8% 0.4

8 {5 5 & A= g8 42 i 100 4~ 1 MHz, (25 1R 50 Y
PWM 155 H LUE S 800, 4 50400 4 A5 5 19 B4
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Table 5 PWM input test results

Uil i AME M MR/ %
SURIER ORIl 100 4> 100 4~ 0
JE) 48 ) 1 ps 1. 002 ps 0.2
A5 R 1 1 MHz 998 kHz 0.2
ik b 00 2 500 ns 501 ns 0.2
XL A ) 500 ns 501 ns 0.2

5 RENALH

A Z2 ) e B R A 2R 40 DR G 523 M R0k g 1T A
FTFZARE S . 51 4078 2085 W) 4503, ok A= 7= 40
B B R A AR G A A o e T A SRR T L S I AR
BRSEGLOIIEE R GBS, T c T — A A
N5 M AR B DL E R GE T RE . BRI AE 5]
WE 18 fix.

'

PT100 RS
EER e B

\

ZUREBIRRER G

'

K18 SEhril i AE #
Fig. 18 Actual test block diagram
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