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Design of High Speed Data Acquisition and Fusion System
with STM32 Processor
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In this paper, we describe the design of a high speed data acquisition system(DAS) with
STM32 processor based on Cortex—M4. The system is used for the sensor devices to collect raw data on
production lines at factory and send them to the servo computer in real time. The system is designed for
multi functions with universal asynchronous receiver and transmitter(UART), analog to digital
converter(ADC), digital to analog converter(DAC), and general purpose input output(GPIO). those are well
tested for various data acquisition and high speed motor control in real time.
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[Fig. 1] Functional Diagram of High Speed DAQ System
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[Fig. 2] Block Diagram of DAQ System
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[Fig. 3] STM32F407 Processor

(Table 1) Features of STM32F407 Processor

Feature
Sitara AM3358BZCZ100
1GHz, 2000 MIPS
$GX530 3D, 20M Polygons/S
512MB DDR3L 800MHZ
4GB, 8bit Embedded MMC

PMIC TPS65217C PMIC regulator and one additional LDO

Processor
Graphics Engine
SDRAM Memory

Onboard Flash

Debug Support Optional Onboard 20-pin CTI ITAG. Serial Header
Power Source mniUSB USB or DC 5VDC External Via Expansion
Jack Header
gcH WL Glayers

Indicators
HS USB 2.0 Client Port

1-Power. 2-Ethernet. 4-User Controllable LEDs

Access to USB0. Client mode via miniUSB

HS USB 2.0 Host Port Access to USBI, Type A Socket, 500mA LS/FS/HS
Serial Port UARTO access via 6 pin 3.3V TTL Header. Header is populated
Ethernet 10/100, RJ45
SD/MMC Connector microSD . 3.3V
Reset Button
User Input Boot Button
Power Button
16b HDML, 1280x1024 (MAX)
Video Out 1024x768.1280x720,1440x900 .1920x1080@24Hz
w/EDID Support
Audio Via HDMI Interface. Stereo

Power 5V, 33V, VDD_ADC(1.8V)
3.3V 10 on all signals
McASPO, SPI1. 12C, GPIO(69 max). LCD, GPMC, MMC1, MMC2, 7
AIN(1.8V MAX). 4 Timers, 4 Serial Ports, CANO,
EHRPWM(0.2) XDMA Interrupt, Power button, Expansion Board ID
(Up to 4 can be stacked)

Expansion Connectors

Weight 1.4 0z (39.68 grams)

Power

Refer to Section 6.1.7




STM32 ZZAAME 0|2

2.2 USB High Speed CH[O|E] M&E

DAQ Alz=lo)| A A HAFE fFAA =2 1&o
2 Hlo|gE F4lstr] flallA= USB 2.0 High Speed
719ke] 1C7} A9sjtia ks o] FDTIALY] FDTRUE
ARgsks) o™ STMB32F4¢}F FDTI234HSH tlol B 2 read,
write % Agekel A4L [Fig. 419} 2ok &3 2 o

TollA AR FDTIZ3AHS] W5 =2 =} 2]¥ [Fig.
5], [Fig. 61141 2l &= IHOL
PDO ~ PD7 Do - o7 ADBUSO ~ ADBUST
STM32 RD FT232H
WR
TXE
RXF

12C

EEPROM

STM32 GPIO

[Fig. 4] FT232H Connection

-»m-_l mus [ oot L ——
b soous 1
b o002
— T 00—
1Ky bt 00—
] BANER b 00—
firgdatr o 08Us—
-+ AT ",E‘:"m e oz 08U
[
st -
b iU
G o
. b= ccousi—m
e - i
] > e scous
EEsK——]
b =50
T bt scoust—s
e scous—p
00053 -4
= scauso-p
R
oo
—
LR - S8 Proces Engee 5T S
! and FIFQ Cortret e
P REETTR | -—
—RREF——f

[Fig. 5] Block Diagram of FT232H
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[Fig. 6] Picture of FT232H
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[Fig. 7] Block Diagram of K1 Relay
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[Fig. 10] Picture of DAQ system
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[Fig. 11] Frame Fields of DAQ System
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[Fig. 12] Ul of Servo Computer
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[Fig. 13] Detecting Sinusoidal signal
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[Fig. 14] Detecting Sawtooth Signal
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[Fig. 15] Detecting Pulse Signal
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