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(Sinh vién si dung tai liu 1 to giay chép tay Ad, khong trao doi tai ligu)--------------

Cau 1: (4 diém) Thiét ké so @6 nguyén ly va viét chuong trinh dong ho hién thi phit va giay theo yéu cau

nhu sau:

+ Sau 1 gidy, gia tri hién thi gidy tang 1én 1 don vi. Gia tri hién thi gidy tang t&i 60 thi tra vé 00 va tiép tuc

dém.

+ Sau 60 gidy, gia tri hién thi phut ting 1én 1 don vi. Gid tri hién thi phit ting tGi 60 thi tra vé 00 va tiép

tuc dém.

+ Pén Led hién thi gidy, ct sau 0,5 gidy d4o trang théi 1 lan.

Yéu cau: Sir dung vi diéu khién PIC16F877A, thach anh 20MHz, str dung Timer0 ché d6 dinh thoi, cai dat

ngét khi tran Timer0, bo chia TimerO : l

a) V& so do nguyén ly gom 2 Led 7 doan hién thi s6 gidy, 2 Led 7 doan hién thi s6 phut, 1 Led don
hién thi chop tat theo gidy. Led 7 doan la loai Anod chung. (1d)
b) Tinh toan gia tri cai Timer0, sb 1an ngét khi tran Timer0, dé duoc thoi gian dinh thoi co ban I 1s.

(1.5d)

¢) Viét chuong trinh C theo cau tric sir dung ngit Timer0 cho yéu cau trén. (1.54)
Cau 2: (2,5 diém) Cho so dd nguyén |y nhu hinh sau. Gia sir cam bién do nhiét do theo nha san xuét ¢4 tin
hiéu ngd ra Analog nam trong khoang tr [1 - 3.5] (Volt) tuyén tinh véi dai nhiét do tir 0°C - 99°C. Chan tin
hiéu ngd ra ciia cam bién mic vao chan RA.1, tin s6 thach anh st dung la 8MHz.
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a) Chon gié tri dién 4p tham chiéu Vref bang bao nhiéu dé dam bao do dwoc hét tim cam bién va do
chinh xac cao nhat 2. Thiét ké mach tao dién &p tham chiéu Vref nhu di chon va xac dinh tén chan
cai dién ap tham chiéu 2. (0,5a)



b) Viét biéu thuc tinh nhiét do tir gia tri do dwoc cua bd chuyén ddi ADC c6 d6 phan giai 10 bit. (1d)
¢) Viét chuong trinh C doc gia tri ngd ra Analog ctia cam bién va hién thi s6 nguyén 1a nhiét d¢ theo
OC 1én 2 Led 7 doan theo so d6 nguyén ly trén, yéu cau tan s6 chuyén d6i ADC 1a 1 MHz. (I1d)
Cau 3: (2 diém) Thiét ké so @6 nguyén Iy va viét chuong trinh diéu ché xuat xung PWM c6 tan s6 5KHz
ra chan RC.2 theo y&u cau sau:
+ Ban dau cap ngudn hoic trudng hop nhan rdi tha nat B3 thi tat xuat xung PWM.
+ Nhan rdi tha nat B1 xuat xung PWM c6 % Duty Cycle 1a: 40%.
+ Nhan roi tha nat B2 xuat xung PWM c6 % Duty Cycle la: 80%.
Biét tan s thach anh yéu cau st dung 1a 4 MHz.
a) V& so donguyén ly gdm 3 nit nhan diéu khién xuat xung B1, B2 va B3. Mot chan ngd ra xuét xung
PWM diéu khién do séang cua Led don. (0,54)

b) Tinh toan c4c thdng s cai dat xuat xung PWM va viét chwong trinh C theo yéu cau néu trén. (1,54)
Cau 4: (1,5 diém) Cho so d6 nguyén Iy nhu hinh sau. Mot cam bién Encoder c6 kénh xung A dugc ni vao
chan RB.0, d6 phan giai: 200 xung/vong. Viét chuong trinh, sir dung ngit ngoai RBO, doc xung canh Ién
ctia cam bién va hién thi s6 nguyén la géc quay theo don vi d6 I1én 3 Led bay doan.

Yéu cau: Ban dau cap ngudn hién thi 12 000 do. Néu gia tri hién thi Ién téi 999 d6 tu dong Reset vé 000 do
dé tiép tuc hién thi.

VCee

RI12 3
30 AlOLS
U2
3 ‘ crTiew] dedS
2250 RBW/INT RCOTIOSOMICKI <
VCC 301 R8I RCUTIOSICCP? (s
2o RB2 RCUCCPI (e DS3 )84
*Encoder 5] RBIPGM RCHSCKISCL e 10 [ ]t 10 | R AL 10 |
vee T35 RB4 RCASDISDA feaxza- [o] & X A £ b | l3 [0 ]
Ch A 3] RBS RCSISDO jage- [ 8 1. e . ER
ab |2 55P RBAPGC RCG/TXICK ez~ 1513 (514 EH
aND 18 RBY/PGD RCURXIDT {5 N B [ |
o - R14 B 2 1'% 2
0 bl —3of RANANO RDOPSPO. ferk ! ° EH ° EN
= RAI/AN1 RDI/PSPI faz [7] B EEES ES
GND j; RA2AN2/VREF-/CVREF RD2/PSP Fas=
3 RAVANA/VREF+ RD3I/PSP fars g LEDTSEG LED7SEG LEDTSEG
a $> RA/TOCKUCIOUT RD4/PSP4 g
B RAS/ANASSIC20UT RDS/PSPS W
vee - i RD6/PSPS R
R 20MHz T3P OSCICLKI RD7/PSPT
GND | . | OSC2CLKO m
2) i i REGRD/ANS e
10K MCLR/VPP REIAWR/IANG
RE2CS/ANT fabl
2p V(¢
* 121 vss VDD ﬁ—T
|- T o b £
Vss VDD (===
SW2
I:] RESET 1 PICI6FSTIA

GND

a) Giai thich y nghia cua d6 phan giai encoder: 200 xung/vong. Viét cong thic tinh ra goc quay dua
vao dém xung encoder. (0.5d)
b) Viét chuong trinh C theo yéu cau néu trén. Biét tan s thach anh sir dung 12 20 MHz (1)
TP. HCM, Ngay 30 Thang 12 Ndim 2019
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a) V& so dd nguyén ly gdm 2 Led 7 doan hién thi sb gidy, 2 Led 7 doan hién thi s6 phat, 1 Led
don hién thi chop tét theo gidy. Véi yéu cau Led 7 doan 1 loai Anod chung. (1)

+ V& diy da 3 thanh phan co ban dé vi diéu khién hoat dong: Ngudn, nut reset, by dao

dong thach anh: 0,5d

+ Vé diy du va ding nguyén ly cac ngoai vi nhw dé bai yéu ciu: 4 Led 7 doan A chung, 1

Led don, phan cuc kich 4 Transistor, c6 déu diy vao cac chan I/O dﬁy dua: 0,5d
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b) Tinh toan gia tri cai Timer0, sb 1an ngat khi tran Timer0, dé duoc thoi gian dinh thoi co ban
1a 1s. (1.5d)
Yéu cau: Sir dung vi diéu khién PIC16F877A, thach anh 20MHz, str dung Timer0 dé dinh thoi,
b6 chia Y4
+ Tinh dwoc tong s6 xung can dém dé dinh thoi dwoc 1s: 0,5d
Thoi gian &ém 1én 1 xung trong Timer0. V&i pres = 4
T, = xpres = — x4 =08 us
T re P 20 * 106 H
Thoi gian d¢ bai can dinh thoi: T; = 1s
= Tong so xung Timer0 can dem:
Ta _1<10%s _ 0000
— = = xun
T, 0.8us 9
+ Tinh dwoc s6 1an tran Timer0: 0,5d
Ta c6: 1.250.000 xung > 256 xung (s6 xung 1 chu ky timer 8 bit chay tir gia tri 0 dén tran) => | 1,5d

tach xung
1250000 = 125*10000 xung
Do d6 Timer0 dinh thoi 1s phai chay lap lai so lan tran: 10000 lan.




+ Tinh dwgrc gid tri cai cho Timer0: 0,5d

Mai lan chay 125 xung. Gid tri xung khai tao Timer0 bét dau chay:
256 — 125 =131 xung

¢) Viét chuong trinh C theo ciu tric sir dung ngat Timer0 cho yéu cau trén. (1.5d)
+ CAu tric chwong trinh c6 diy di cac thanh phan: 0,254

#include <16f877A.h>

#fuses NOWDT, HS

#use delay(clock=20000000)

#Dbit led = 0x07.4

+ Chon mi led diing theo yéu cau dé bai A chung: 0,25d
int8 maled[10]={0xc0,0xf9,0xa4,0xb0,0x99,0x92,0x82,0xf8,0x80,0x90};

+ Khai béo kiéu dir liéu t6i wu: 0,25d
int8 ¢_phut=0,dv_phut=0,c_s=0,dv_s=0;
int16 count=0;

int8 gtht_p=0,gtht_s=0;

+ Quét led ding theo so do nguyén ly da vé: 0,25d
void tachso_quetled()

{
c_phut = gtht_p/10;
dv_phut = gtht_p%10;

c_s =gtht_s/10;
dv_s = gtht_s%10;

output_low(PIN_CO0);
output_d(maled[dv_s]);
delay_ms(10);
output_high(PIN_CO0);

output_low(PIN_C1);
output_d(maled[c_s]);
delay_ms(10);
output_high(PIN_C1);

output_low(PIN_C2);
output_d(maled[dv_phut]);
delay_ms(10);
output_high(PIN_C2);

output_low(PIN_C3);
output_d(maled[c_phut]);




delay_ms(10);
output_high(PIN_C3);

}
//[Chuong trinh ngat TMR1

#INT_TIMERO

void interrupt_timer1()

{

count++; // dem tran
if(count==5000) led= ~led;

if(count==10000) // dinh thoi 1s
{ led=~led;
count =0; // reset bien dem tran
gtht_s++;
if(gtht_s>=60)
{
gtht_s=0;
gtht_p++;
if(gtht_p>=60) gtht_p=0;
}
}
set_timer0(131);
}
void main()
{ N
+ Cai dat I/0 theo ding so' do nguyén ly da vé: 0,25d
set_tris_c(0x00);
set_tris_d(0x00);

output_c(0xff);
output_d(0x00);
led=0;

+ Cai dit ngat Timer0 theo ding thong sé di tinh toan: 0,25d
enable_interrupts(INT_TIMERO);
setup_timer_O(TO_INTERNAL|TO_DIV_4);
enable_interrupts(GLOBAL);

set_timer0(131);

while (true)

{
tachso_quetled();

}
}

1,5d




a) Chon gia tri Vref bang bao nhiéu dé dam bao do dwoc hét tam (0,54)
+ X4c dinh ding dién ap tham chiéu: 0,25d
Dé dam bao do duoc hét tim, cai dién ap tham chiéu 1én chan RA3:
Vref = Voutmax = 3.5 (V)
+ Thiét ké dwgc mach tao dién ap tham chiéu: 0,25d
e  Sur dung mach phéan ap:
VCC * R2 5% 10K

Vref = pitRz - Rivziok >V
Chon R2 =10K. Ta c6:
VCC*R2 510K
Vref = = 35V

R1+R2 R1+ 10K
Suyra: R1 =4K2

e St dung bién tré: Chinh dién ap ngd ra 3.5V
vCe

3.5V

[aa}

GND

0,5d

b) Viét biéu thirc tinh nhiét d tir gia tri do dugc cua bo chuyén d6i ADC c6 do phan giai 10
bit. (1)

Phuong trinh tuyén tinh cia cam biéncodang: T =a*V + b
Dua vao thong sb cua dé bai: O Nhiét o 0°C -> Ngb ra cam bién 1 Volt
O Nhiét d6 99°C -> Ngd ra cam bién 3.5 Volt
Thay vao phuong trinh trén ta ¢c6 hé 2 phuong trinh:
O=ax1+0b
9 =ax*35+b
Giai hé: a=198/5=39.6 , b=-198/5=-39.6
T=39.6+V—-39.6 (°C)
T 39.6 x giatriADC * 3.5 B
1023

39.6

1d

¢) Viét chuong trinh C doc gi4 tri ngd ra Analog cua cam bién va hién thi sé nguyén Ia nhiét
d¢ theo °C 1én 2 Led 7 doan theo so d6 nguyén ly trén, yéu cau tan sb chuyén d6i ADC la 1
MHz. (1d)




+ Céu tric chwong trinh ¢é diy da cac thanh phan: 0,25d
#include <16f877A.h>

#device ADC = 10

#fuses NOWDT, HS

#use delay(clock=8000000)

/[ ma 7 doan khong dau
int maled[10]={0xc0,0xf9,0xa4,0xb0,0x99,0x92,0x82,0xf8,0x80,0x90};

int1l6 giatriADC;

int8 chuc=0,donvi=0;
float Volt;

float T;

int8 gtht;

void tachso_quetled()
{
chuc = gtht/10;

donvi = gtht%10;

output_low(PIN_CO0);
output_d(maled[donvi]);
delay_ms(10);
output_high(PIN_CO0);

output_low(PIN_C1);
output_d(maled[chuc]);
delay_ms(10);
output_high(PIN_C1);
}

void main()
{
set_tris_c(0x00);
set_tris_d(0x00);

output_c(0xff);

output_d(0x00);

+ Cai ding bd chuyén d6i ADC theo yéu cau dé bai: 0,25d
setup_adc_ports(ANO_AN1 AN2_AN4 VSS VREF); // chan A3 cai dien ap tham chieu
set_adc_channel(1);

+ Cai diing tan s chuyén déi ADC: 0,25d
setup_adc(ADC_CLOCK_DIV_2);
delay us(10);

1d




while (true)
{
+ Xir ly ding cong thuc tinh nhiét d¢: 0,25d
giatriADC = read_adc();

Volt = (float)(giatriADC*3.5)/1023.0;

T= Volt*39.6 - 39.6;

gtht = (int8)(T);

tachso_quetled();

}
}

a) V& so do nguyén ly gom 3 nit nhan diéu khién xuat xung B1, B2 va B3. Mot chan ngd ra
xuat xung PWM diéu khién d6 sang cua Led don. (0.5d)

+ V& diy da 3 thanh phan co ban dé vi diéu khién hoat ddng: Ngudn, nat reset, b dao

dong thach anh: 0,25d

+ V@& diy da va ding nguyén 1y cac ngoai vi nhw dé bai yéu cau: 3 n(t nhan diéu khién

xuit xung B1, B2 va B3, ¢6 d4u diy vao cic chan I/O day dii, ngd ra xuat xung PWM diéu

khién d¢ sang ciia Led don: 0,25d
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b) Viét chuong trinh C theo yéu cau néu trén. (1,54)
+ Tinh gia tri Value duty theo yéu ciu dé bai: 0,5d
> Xac dinh thong sé cai dit tan s6 PWM (0,254):
f;JSC
4 « mode * (period + 1)

fpwm -

4.000.000

5.000 =
4 * mode * (period + 1)

200
mode

period =




V61 mode = [1,4,16] va period = 0-255 ta co thé chon:
+ mode = 1; period’: 199
» Xac dinh thdng so cai dat chu ky canh tac dong (duty) PWM (0,254):

200 chu ky trén 1 vong quay. 0,254
> Cong thic tinh ra goc quay theo don vi do tir tin hiéu ¢ém chu ky xung Encoder (X1):
0,254
pulse
200

degree = * 360

%dut = Llue * 100
00UtV eycle = period + 1
1,5d
%dutycyce = 40 => value = 0.4 * (199 + 1) = 80
%dutycyce = 80 => value = 0.8 * (199 + 1) = 160
Code:
#include <16f877A.h>
#fuses NOWDT, HS
#use delay(clock=4000000)
void main()
{
+ Cai dit I/0O ding véi so dd nguyén ly da vé: 0,25d
set_tris_b(Oxff);
set_tris_c(0x00);
output_c(0x00);
+ Cai dit tAn sé xuat xung ding véi yéu cau dé bai: 0,25d
setup_timer_2 (T2_DIV_BY_1,199,1);
setup_ccpl(CCP_PWM) ;
set_ pwml_duty (0);
while (true)
{
+ Xét nGt nhan va diéu khién xuét xung dwoc theo dé bai: 0,5d
if(input(PIN_B0)==0) set_pwm1_duty (80);
if(input(PIN_B1)==0) set_pwm1_duty (160);
if(input(PIN_B2)==0) set_pwm1_duty (0);
}
} ,
a) Giai thich y nghia ctia d6 phan giai encoder: 200 xung/vong. Viét cong thirc tinh ra goc quay
dira vao dém xung encoder. (0.5d)
> Do phan giai 12 sé chu ky xung (tinh theo tac dong canh xudng hoic canh 18n cua kénh
A A hoac B) trén 1 vong quay. Do phén giai: 200 xung/vong c6 nghia la ngo ra kénh A
Zlau hoac kénh B c6 s6 chu ky xung tinh theo canh tac dong (canh xubng hoac canh I1én) 1a 0,5d




b) Viét chuong trinh C theo yu cau néu trén. Biét tan so thach anh st dung 12 20 MHz (1)
#include <16f877a.h>

#fuses HS,NOWDT

#use delay (clock = 20000000)

int8 maled[10]={0xc0,0xf9,0xa4,0xb0,0x99,0x92,0x82,0xf8,0x80,0x90};
int8 tram=0,chuc=0,donvi=0;

intlé gtht=0;

intl6 pulse=0;

float degree;

+ Tach s6 quét led diing theo so' @6 nguyén ly dé bai cho: 0,25a

void tachso_quetled()

{
tram = gtht/100;
chuc = (gtht/10)%10;

donvi = gtht%10;

output_low(PIN_CO0);
output_d(maled[donvi]);
delay_ms(10);
output_high(PIN_CO0);

output_low(PIN_C1);
output_d(maled[chuc]);
delay_ms(10);
output_high(PIN_C1);

output_low(PIN_C2);
output_d(maled[tram]);
delay_ms(10);
output_high(PIN_C2);
}

#INT_EXT
void ngat_ngoai()
{
+ Xir ly cong thire tinh toan trong code diung: 0,25d
pulse=pulse+1;
degree = (float)(pulse*360.0)/200.0;
if(degree >999)
{ degree=0;

1d




pulse=0;

}
}
void main()
{

+ Khai bao I/O diing véi so' dd nguyén Iy cho truéc

set_tris_b(0xff);
set_tris_c(0x00);
set_tris_d(0x00);
output_c(0xff);
output_d(0x00);

+ Khai bao ngit RB0 diing: 0,25d

enable_interrupts(GLOBAL);
enable_interrupts(INT_EXT);
ext_int_edge(L_TO_H);
while(TRUE)
{
gtht= (int16)degree;
tachso_quetled();

1 0,25d
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