REVIEW FOR FINAL EXAM

Course : Real-time Embedded System

Instructor : Dr. Truong Quang Vinh

Exam duration : 1h30~ 2h

Exam policy  : open book, not use laptop/computer
Grading : final exam 50%, homework 20%, project 30%

All questions in the exam will cover the following issues:

-Chapter 1: Introduction to Real-time Embedded System
Not included in the exam

-Chapter 2: PIC microcontroller (1 question)

e Understand the architecture, functions, and registers of PIC 16F877

® Ability to design an embedded system including following processes:

Draw schematic using PIC microcontroller

Integrate peripherals such as LCDs, LEDs, buttons, BJT/FETs, serial interface.
o Draw flow chart of control algorithms

o Develop embedded program using CCS C, or hi-tech C

o

-Chapter 3: ARM Cortex-M microcontroller (1 question)

e Understand the architecture, functions, and registers of ARM Cortex-M3
e Ability to write an ASM program to do some processes including:

Move data

Process data with If-then-else

o

o Perform some basic operations such as addition, subtraction, shift, ...
o Perform loop subroutine

Note: try to answer all questions in slide for review
-Chapter 4: C Programming for Microcontroller (1 question)

® Understand how to use CCS C
e Know how to apply data operation, sequence control, function, and structure to embedded
programin C
e Ability to design a C embedded program including:
Parallel input/output

o ADC control
o Serial LCD control
o RS232 serial control
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-Chapter 5: Introduction to RTOS (1 question)

® Understand multitasking, scheduler, and structure of RTOS
e Ability to design an embedded program using simple RTOS including:
o Draw state-machine for multitasking
o Multitasking using switch-case structure
o Create/delete a task, change priority/state of a task using RTOS in CCS C

Supplement problems:
1. Thiét k& mot hé thdng nhing dung vi diéu khién PIC16F877 dugc mé td nhu sau:

Ngd vao:
- cdm bién hdng ngoai duwa vao ngd RBO vdi tich cuc mirc 0.
-NUt nhan CLEAR tich cwc mirc O
Ngo ra:
-Dén LED mau d6 & ngd RB5 tich cuc mirc 0
-Dén LED mau vang & ngd RB6 tich cuwc mirc 0
-Coi bdo déng & ngd RB7 tich cuwc mirc 0
Diéu khién:
-Khi cdm bién hdng ngoai & murc tich cwc hon 1 gidy, cdi bdo dong kéu, va dén LED dé
nhap nhdy véi chu ky 0.5s. Sau dé néu nit CLEAR nhan thi s& tat coi bdo dong va tat LED do
-Khi cdm bién héng ngoai & murc tich cyc it hon 1 gidy thi thi LED vang séng, sau 5s néu
cadm bién hong ngoai khong tac dong nira thi LED vang tat.

Yéu cau: V& so d6 mach cho hé théng trén. V& lwvu d6 gidi thuat chuong trinh chinh. Viét chuwong trinh
diédu khién hé théng nhing CCS C.

2. Thiét k€ mét hé théng sau
Ng6 vao:
-Cam bién do mirc nhién liéu v&i ngd ra 0-5V vdi thdng s6 200mV / 1 lit
Ngo ra:
-Serial LCD
Diéu khién:
-Tin hiéu m&c nhién liéu duoc doc vao va hién thj Ién serial LCD theo don vi lit
-Khi nhién liéu it hon 1 lit thi hién thi théng bdo “Fuel low”
-Khi nhién liéu it hon 0.5 lit thi hién thj théng bao “Fuel running out”
V& so d6 mach, lvu d6 giai thuat chuong trinh chinh va viét chwong trinh diéu khién cho hé
théng trén.

3. Thiét k& hé théng quang béo sau
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Ngd vao: Nut nhan MODE tich cwc mirc O
Ng6 ra: 16 den LED tich cwc m&c O trén port Bva D
Diéu khién:

-Sau khi reset 16 LED chép tat lien tuc vé&i chu ky 0.5s

-Néu nit MODE duwoc nhén, 16 LED sang tirng dén mot ludn phién tir RB7 dén RBO, roi
RD7 dén RDO.

-Néu nuit MODE nhan thém [an nita, 15 LED sang va 1 LED tat dich chuyén tir RB7 dén
RBO, r6i RD7 dén RDO.
V@& so d6 mach, luvu d6 giai thuat chuong trinh chinh, va viét chwong trinh diéu khién cho hé

théng trén.

4. Hay viét doan chuong trinh cho vi xt&r ly ARM Cortex-M3 thuyrc hién téc vu sau:

a. Tim s& lén nhat trong day dit liéu véi 10 words lwu trong vung nhé bat dau tir
2000’0000H. K&t qua luru vao thanh ghi R7

b. Tinh giai thira cGa N v&i gia tri N dugc luu trong thanh ghi R2. Két qua luu trong R1. (1 <
N < 10)

c. Tinh gia tri trung binh ctia mot mang 8 dit liéu word duoc lwu trong vung nhé bat dau tir
2F00’0000H (chu y dung phép dich thay cho phép chia). Két qua luu vao R2.

d. Thuc hién ham sau
F(x) =5x+3 if x <10;

3x+8 if other

V&i x ndm trong thanh ghi R1. K&t qua luu vao R2.

e. Thuc hién tim gia tri s6 hang trdm, chuc, don vij cda sé N lvu trong R2. K&t qua luru vao
R3,R4,R5. Bi&t 0 < N < 1000.

5. H3y viét chuwong trinh nhidng s dung ciu tric switch-case dé thuc hién multitasking vdi céc téc
VU sau:
Tac vu 1: Hién thij trén serial LCD gia tri cta téc dd cha dong co qua gia tri doc ADC tir ngd ANO
V@i thdng s 2mV / 1 rpm (round per millisecond)
T4c vu 2: Hién thi 3 LED vang, xanh, dé v&i yéu cau, néu téc dd nhd hon 100rpm dén xanh sang;
tdc d6 I&n hon 1000 rpm, dén d6 sang; trudng hop con lai dén vang sang.
Tac vu 3: néu téc d6 Idn hon 1500 rpm, codi bdo ddng & ngd RB7 kéu cho dén khi reset mach, tich
cuc murc 0.

6. Ha3y viét chuong trinh st dung RTOS cla CCS C cho PIC16F877 theo yéu cau sau

a. Tao task 1 vdi tén task_1, rate = 100ms, max = 5 ms, tao xung vuéng & ngd ra RBO v&i
duty cycle 100ms

b. Tao task 2 véi tén task_2, rate = 25 ms, max = 5ms, tao xung vudéng & ngd ra RB1 vdi
duty cycle 25ms

c. Tao rask 3 véi tén task_3, rate = 150 ms, max = 5ms, tao xung vudng & ngd ra RB1 vdi
duty cycle 150ms
Hé théng s dung clock 4MHz
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7. Hay viét chuong trinh st dung RTOS cla CCS C cho PIC16F877 theo yéu cau sau:
a. Tao task blink_led vé&i rate = 1s, max = 100ms, tao den led chép 1s
b. Tao task read_ADC v&i rate = 1s, max = 100ms, doc gid trj nhiét do tir ANO v&i théng s6
40mv/d6C
c. Tao task RS232_out vdi rate = 1s, max = 100ms, xuat gia tri nhiét dé ra ngd RS232 véi
baud = 2400, xmit = PIN_C6, rcv = PIN_C7
Hé théng st dung clock 10MHz.
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