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Abstract
In today’s intelligent era, embedded system development has been widely penetrated into all
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aspects of daily life, and is a required course for electronic information students. Among them, 51
microcontroller and STM32 microcontroller are the most representative, rich in network resources,
and are often included in the school curriculum system. However, when participating in discipline
competitions such as electronic design competitions, students often encounter a variety of complex
questions, one of which must be the hardware design of TI master chip. Based on this, in order to
help college students quickly grasp the application of TI series development board, this paper takes
the automatic driving car as an example and deeply analyzes the differences between TI chips and
conventional chips in practical application through theoretical analysis, program comparison and
experimental verification.

Keywords
TI MSPMO Series, STM32F1 Series, Automatic Driving Car, Acousto-Optic Cue

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

RAREEE S, WAAMIEHSRMCU), ERREE T #H] & AR kg, BT, 178, K
S, TEA BT A AT s ARG SR AR IR A AR i SR DR, 72 BT A T SEIGT O L TR A I
TS LRI M, T AR PT SIS % b AL IS 1) E A I, PRI R Y Lz T B2 R, EEARE
IR R PR B OCEERIEA ] PR MBI R Tk B30k, FENE SRR ERIT W&, fdsh
P RHAR A . ARDIFE LA R K B BBE 0T V2 R 51 v HLFE STM32 5 L BARERPE[ 2],
TERIR o FARLH 2T RAICUREE, 1B ESRM R ARA, ¥l 2 RES LF, MNKmH
IRZE 5 5E o (BRIXPE A 420 B B, Euln 51 505 HLAE AL B B8 0 R0 45 B2 R R T AR X6
55, MELARDG R HIMES: STM32 BUAAMEREEGR, (HHIFRIARACEZ %, R T,
W% E AR TR B KR M ARIAES RS, dhoh, XA TER DD RE BT FIRIILE 5 A BEAS 7
TR AELE— & R PR, e DU 2 L o S 7 e I e 3R o AHERE, TI BB w4 fEERE 77 T, A58
KA BERE Sy RS T, &G AL B 2R IS 5 MBAT IR 55 (3] HARIEDIRET T, SEMZ FoM &,
BE et dn . BB ES . E N SRS AN, WA BT, DD AMERALAR IR SR, AT RIS
RGMERMEFA . B2, EFE - ABRREAEERMAA TR TR, AFEERZEESHN
R, PIORE 7 # AR 1B, XT38 78 5 I8 X L s S 2 iR B e T T, e
CAA Y 51 F1 STM32 F3ERIANR, SN 7R KISR0 3 LIRS 58, Bk, Bk
S, B FAb BRIk, v T PusEiE A B TIRER, TR E S . BRI E
1B e B X S B A S L, BT R R I e AT A S — R AN IR, R I BA B B RN
%, 5 ST32F1 R § 5 HLEEAT X L 404, InExs TI MSPMO %31 MCU )2 .

2. BRESSRER

mE 1R, BAE —HE AN 220 cm x 120 cm, % AP SFRCERIIZL, HAEE N 40 om,
IR N, 2858 1.8 em idy, INERMIPUANTI S 20 5 LN AL By C fI D i, b AB Z KN
100 cm. i R HAD ARG R HIFRIC . 15 LL 51 B HLF TIMSPMO £%1) MCU #5463 5 E 3h4T

DOI: 10.12677/sea.2025.142037 414 Bk TR B


https://doi.org/10.12677/sea.2025.142037
http://creativecommons.org/licenses/by/4.0/

MRt 5%

BUNZE, BefE HARERAE BATRE, SERUHCHIESS, tean: (1) KN ERAENE A AL DNEREE ST B
IR, FENAGRIRR. ARART 158, Q) BAPAERAENE A &, NEREAZITHE B H)5,
WPEIRZAT IS C 5, Bl C SEZNTHE D &, BaiFildirisl A fi=5%, gad 4w, &
JeHRR— Ko e AR A KT 30 £ PRI, X PAMESBOE, DRSPS BOARTE
AR Z AL

100cm

60cm

120cm

60

220cm

Figure 1. Mission map

1. {ESHE

R, %K E s THANE R BN ERMEH =R Ak, AR ERHAThEE, EiE
R EELL TI MSPMO G3507 Al STM32F103C8T6 W HL WL 405 Fs Sy N0 20 A DU B 41 A% i3
[4]. MPU6050 546 A5 [5] HA e, MR A 1A B8 3 HA 2 45 1 F R BT B /N AL IR 2 428 1) )N
FERIT7 I oA LR . AR R R, /N ELEAANNR SRR ER T, DNESIR
W E 5 BRI, /AN ERAIEAIER, RS IHT A OIRR . RGMEBEABIHER WA 2 A
7No

(s ]|

Figure 2. System design block diagram
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Figure 3. Program flow chart
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BEAT — L6464, T TI MSPMO JT A 5 Z A8 B 7 R Bhi) =S A TRERRGEAT 9 S, 728 J7 028 FTREAR
HOG R AT — SRR RC E R W] . 5T, E RSO RAEE B B, STM32 I R RV TR
FHA U HBERATEE XA T, ME# A Code Composer Studio Theia(CCS)#41T TI MSPMO F & i,
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#include "stm32f10x.h"
#include "Delay.h"
#include "Key.h"
#include "Motor.h"

#include "car.h"
#include "MPU6050.h"

uint8_t key=0;
i{nt main(void) oot [
T SYSCFG_DL_init();
Motor_Init();
Key_Init(); Femd [0E
Mpueosofln't()’ DL_Time;(]_s ;Counter: PWM Motor INST);
key = 0;
= dO{ Motor_Setspeed(@, he
key=Key_GetNum (); Motor_Setspeed(1, 70);
}Whlle(!ke}); Motor_ON();
MotorﬁSetSpeedJ(?O); e = KEY_GetNUM();
Motor_SetSpeed_2(70), ) ey);
while(1)
| switch(key)

case 1:car_move_1();break;
case 2:car_move_2();break;
)
" }
}
Figure 4. STM32 main program (left) and TI MSPMO G3507 main program (right)
[& 4. STM32 E£F2F(Z)F1 TI MSPMO G3507 £i2F(H)
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#include "stm32110x.h™ /i Device header

void PWM_Init(void)
1" Rec_aPB1PeriphClockCmd (RGG_APB1Periph_TIM2 ,ENABLE);
RCC_APB2PeriphClockCmd (RCC_APB2Periph_GPIOA ,ENABLE);

TIM_InternalClockConfig(TIM2);

GPIO_InitTypeDef GPIO_InitStructure;
GPIO_InitStructure .GPI0_Mode =GPI0O_Mode_AF_PP;
GPIO_InitStructure.GPIO_Pin =GPI0_Pin_0| GPIO_Pin_1;
GPIO_InitStructure.GPIO_Speed =GPIO_Speed_50MHz ;
GPIO_Init (GPIOA ,&GPIO_InitStructure);

TIM_TimeBaselnitTypeDef Tim_InitStructure;
Tim_InitStructure.TIM_ClockDivision = TIM_CKD_DIV1;
Tim_InitStructure.TIM_CounterMode=TIM_CounterMode_Up;
Tim_InitStructure.TIM_Period =100-1; [JARR
Tim_InitStructure.TIM_Prescaler =36-1; //PSC
Tim_InitStructure.TIM_RepetitionCounter =0;
TIM_TimeBaselnit(TIM2 ,&Tim_InitStructure );

TIM_OCInitTypeDef TIM_OCInitStructure;
TIM_OCStructinit(&TIM_OCInitStructure);
TIM_OCInitStructure.TIM_OCMode =TIM_OCMode_PWM1;
TIM_OCInitStructure. TIM_OCPolarity =TIM_OCPolarity_High;
TIM_OCHInitStructure. TIM_OutputState =TIM_OutputState_Enable;
TIM_OCInitStructure.TIM_Pulse =0; //ICCR

TIM_OCA1Init (TIM2,&TIM_OCInitStructure );

TIM_OC2Init (TIM2,&TIM_OCInitStructure );

TIM_Cmd (TIM2,ENABLE);
}

void PWM_SetCompar(uint16_t compare)

{
L TIM_SetCompare1(TIM2,compare);

void PWM_SetCompar2(uint16_t compare)

i
‘ TIM_SetCompare2(TIM2,compare);
}

Figure 5. STM32 Timer configuration
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Figure 6. Sysconfig graphical user interface
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(TIMA® INT IRQn)
32000000

(IOMUX_PINCM19)

(TOMUX_PINCM8)

(TOMUX_PINCM37)

(IOMUX_PINCM34)

100000

(IOMUX_PINCM3)

Figure 7. Sysconfig configuration file
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