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Design of data acquisition system for solid-liquid

dynamic sounding rocket
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Beijing University, of Aleronautics and-Astronautics+Beijing 100191, China)

Abstracts For solid-liquid dynamic sounding rocket under test and aero experiment, the
real-time data acquisition and\storage problem of thrust, fuel supply rate and blow-off sys-
tem should be solved. A data acquisition system was thus designed and implemented to mo-
nitor, acquire and save gutput data of some relevant important facilities on the solid-liquid
dynamic sounding rocket. Based on STM32F103RB microcontroller, data acquisition, stor-
age and transmission circuits were designed. Moreover, under the Real View MDK inte-
grated development environment, the programs of test and control were compiled by lan-
guage C. Finally, the software and hardware were tested jointly by Real View ULINKR
simulator. The joint debugging results verify that the system functions such as power sup-
ply control, sampling frequency and working condition storage can meet the design require-
ments, helping to complete supervisory, acquisition and storage missions for important fa-
cilities on the solid-liquid dynamic sounding rocket. The system can be applied to different
categories of solid-liquid dynamic sounding rocket only through modification of testing con-

trol program.

Key words: sounding rocket; data acquisition; STM32F103RB microcontroller;
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PCB E[1 il B, B # (printed circuit board) TTL R - A AE B i BE (transistor-
AOP £ Chn s 3 31 v 11 4 R transistor logic)
AON VA O BE 31 3 11 44 Bk RS-485 SERIN P EE N
AD B (R 2% STM32) 5 11 4 Bk RS-232 IR M 44 B
ADC PR 4945 (analog to digital converter) MDK AR & T H AL
INT ARSCHR A o SO AS 4 ARM Advanced RISC Machines /A 7l
PB B (PP 2% STM32) 3% H 44 K% USART &8 A R 26 5 2 0 &% ML Cuniversal syn-
JTAG KA MIRTT 874 Goin test action group) chronous asynchronous receiver trans-
CONVST %25 (AD7656 20s B S 1 44 ) mitter)
DB B M2k (data bus) GPIO i A% A % 3 (general purpose input/
1/0 i A /% i Ginput/output) output)
A/D L /80T (analog/ digital) RTC SR AT 4 (real time clock)
SPI H4T A& [ (serial peripheral interface) SYSCLK STM32 Z 5 B 7 ALk i S 15 2 o g e
CMOS HANG & AP 2k T & (complemen- JP 24 Bk 48 ZR GE I
tary metal oxide semiconductors) HSE STM32 ZH) B/ | bR e A5 2 o Y 72
SCK B4 (2510256 15 J1) 3l 1 45 B J¥ 2K 4 SR I 5t
MOSI P8 (251.C256 15 A7) ¥ 44 R ULINKR — P B 2% (4 TR
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Fig. 1 Outside view drawing of PCB
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Fig. 2 Adjustment circuit of output signal

of accelerometers
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Fig. 3 Transformation circuit of electromagnetic

valve switch
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Fig.4 Theory black diagram of digital
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Fig. 6 Run flowchart of software
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void SysClkSetup(void)
{
do {

RCC_DelnitO) ;

RCC_HSEConfig(RCC_HSE_ON);

HSEStartUpStatus = RCC_WaitForHSE-

StartUp () ;

} while(HSEStartUpStatus | =SUCCESS) ;
RCC_HCLKConfig(RCC_SYSCLK_Divl) ;
SysClkChange(0,0) ;
RCC_APB2PeriphClockCmd (RCC_ APB2Periph_
GPIOA

| RCC_APB2Periph_ GPIOB| +++++- .ENABLE) ;
}
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LED [NFR 5] . 3 1 75 i 4 & 908, DL 5
TIE FR G0 45 B H R 7 I TAE.
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0x20006226: S0EE DO3C DO3F 0023 6FFF O03F OO3F FFO7 0000 0000 0000 OOOO COOO
0x20006242: 0000 OOCO QOO0 QOOO OOOO 0000 OOOO OOOO OOCO 0000 0000 OOOO0 0000
0x2000625C: 0000 DOOO 0OOO OOOC 0000 0000 OOCO OOOO0 OOCO 0000 0000 OQOO0 0000
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Nx20006280: 0000 D000 DOOO 0000 0000 0000 0OO0 DOOO 0OOO 0000 0000 0000 0000
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Fig. 8 Date results shown in Memory window and

serial debugging assistant
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