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Design of the data acquisition systems based on STM32 single chip microcomputer
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(1. Mechanical Engineering School, Nanjing University of Science and Technology, Nanjing 210094, China;
2. Underwater Acoustic Engineering School, Harbin Engineering University, Harbin 150000, China)

Abstract: In order to solve the problem of unable to collect the signal in lead measurement, design, the design of a data
acquisition system is designed in this paper. The sensor signal is amplified after signal processing section, The STM32
microcontroller chip ADC was used in A/D conversion on the collected data,the software filtering was used in data,and then
data is saved to the memory chip. When the data reaches a certain amount, the converted data is transferred to the external
memory. In order to achieve the volume of micro-miniaturization, the system used chip ADC in A / D converter to minimize the
use of the device. After simulation and testing, the system is able to complete the requirements of real-time data acquisition.

Key words: storage type; data acquisition; STM32; microcontroller; system design

) ° 1
", . . STM32
, ,PC ;
> o STM32 N
. . 231 .RS-485 o
A/D N , STM32
FPGA .DSP , FPGA .DSP ADC A/D ,
, A/D , s STM32 ,
o 1 ©
NI( ) LabVIEW R B
’ v
, , RRE  [WaEe o132 RS-232 ;
o —py M KT Ao L
. , , =% bl B i
o 7\
’ ’ v
) SR
, N , I
° Fig. 1  Overall system block diagram
:2013-03-05 :201303053

R K (1989—), %, @& MA MEHTE, HTEH @ BARKIT LS,
—-80-



L, F R T STM32 % 1 Auey A4k X K8 R & & ikt
. STM32F103 s
2
43 s 16 °
. . STM32F103T4, 16 kB s
RS-485 o 6 kB RAM,2 12 ADC,2  USART,1 SPI
, A/D , o 3 o
1
; A/D N waav LE [ — cxo
0SC-IN ri 2E)pF
sRS-485 3 NRST Ri
/vl
1MQ
° 0SC_OUT —| sMilz (2
1 i STM32F103T4 e
20pF
2.1 3
AD623 , (+ Fig. 3 Main controller module circuit
3V +12V) Bl 2.3
, ° AT25DF021 ATMEL SPI FLASH
,AD623 (G=1), , , 2MB, 66MHz,
AD623 s 1000 . o Flash
AD623 s , AT25DF021
2 0 0 , ;
Radj
AD623 g +3. 3V N N N N
1
-RG +RG o
o e T
+IN°—43¥ YIN G uTL—oouT AT25DF021 s
-Vs  REF|—
| v
#3583V
= 1 8 0.1pF
CS0————{€S VCC G ND
GND $D1 0——2—{S0 HOLD|—L iy
5 +3.3V —Wp sce£—oscx
GND SIF———o0 SD0
Fig. 2 Signal conditioning circuit TDISOFO
2.2
‘ ‘ B4 BT AR
STM32F103  STM32 ’ Fig. 4 Data storage module
72 MHz, 1.25 DMIPS /MHz,, Flash 2.4
512 kB, SRAM 64 kB RS-485
APB 80 1/0 , , o
, 2 12C ,3 SPI 5  USART RS-485 s
161 2 12 ADC.1 12 DAC, o
11 16 , CAN \USB2.0 SDIO 5 o
+3. 3V
+3. 3V
Ry Egm E]R; Rs
10k Q) 0kQ ok 10kQ
i Blvee 2 Sl
o= 6lA (e [XD [ PAY
T 2 I8 PAL0
0—'3— 120Q 7|B
- 3 DE
b L8 1 4 TXD) L
o= D STM32F103T4
Pt GND j
°.5_
DBY MAX485 ik
GND
B 5 iR O R
Fig. 5 Communication interface module
2.5

o )

81—



{ 02013 % 17 45

s +3.3V N

SPX1117-3.3, 6 o
SPX1117-3. 3

+5v|TLVin Vout |2 +3. 3V ’ ’
= n ©
+C1 S C2

10uF B THHF T e , STM32 ADC A/D ,

4

0.1uF

Fig. 6 Power circuit .

(1] 24k, 5 % 5, B 7. & FSTM3249 USB3 4% & 4 4% %
, ARM a9t 5 % AL[]]. AldE K, 2009,28(8):37-40.
Keil 4 , ST o WANG Tie-liu, LI Zong-fang, CHEN Dong-sheng. Based the
. . STM32 USB data acquisition module design and
o 7 o Implementation[J]. Measurement and Control Technology,
.GPIO | . 2009,28(8):37-40.
ADC o [2] 2 F-F, vk fe. K TSTM324 4= 4) 85 9 T R H R R
, T1 5w AL[]). HEE AR5 K& ,2010(2):209-212.
ADC , , WU  Jia-ping,SHEN  Jian-hua.  Oversampling STM32
, microcontroller-based  Research  and  Implementation[J].
, STM32 Computer Technology and Development,2010(2):209-212.
skde T Ewok,F. A TSTM32% ) ## RE A%
A/D 256 B , 8 3% L. B F 0 FH AR ,2010,33(11):90-93.
, SPI DATA FLASH | ZHANG Xu, QI Xue-guang, LI Shi-guang,et al. Based STM32

o
—

w
—_

o , RS-485 electricity data acquisition system design[J]. Electronic
o Measurement Technology,2010,33(11):90-93.

7 o [4] 24428 5. A& T S8 Ao MSP430E 1 AL ey 2 48 R &
Roug T A[)] LT 8B ALE,2011,38(1):52-55.
WU Huai-chao,ZHOU Yong. Development of data acquisition
system based on virtual instrument and MSP430 MCU [J].
Based the STM32 and CAN bus intelligent data acquisition
node design,2011,38(1):52-55.
EEH AR T B R. AR EAD2IEK K F %P
a9 2 A [J]. 3+ F s 8 ,2007(23):169-170.
WANG Jian-xin, REN Yong-feng, JIAO Xin-quan.

—
|9
—_

Instrumentation amplifier AD623 data acquisition system|[J].
Computer Information,2007(23):169-170.

i [6] KT #7, EWEHE ST BE AR, AL TSTM32 #2CAN & £ 09 %7 it 4
PR F ERA])] T 8 s EAE ,2008,39(1):78-80.
Fig. 7 System flow chart ZHANG He-xin, WANG Xiao-hui, HUANG Xiao-dong. Based
) N N the STM32 and CAN bus intelligent data acquisition node
RS- design[J]. Based the STM32 and CAN bus intelligent data

485 s Acquisition Node Design,2008,39(1):78-80.

—82—



