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Caul

a) Véso do nguyén Iy cho hé thong trén gom 1 ciam bién, 1 niit STOP va 1 led don va 1 coi.

void ngatTimerl()
{

demtran+-+;
+ Xir 1y diing khi xac dinh s6 1an ngat tran 13 8 1an: (0,5d)
If (demtran == §8)
{

if (err==1)
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b) Tinh todn gid tri cai Timerl, so lan ngdt khi tran Timerl, dé dwoc thoi gian dinh thoi la Is.
\Si# dung vi diéu khién PICI6F877A, thach anh 8 [MHz], sir dung Timerl ché d dinh thei, cai
ddt ngat khi tran Timerl, b chia Timerl: 1/4
vz fosc 8000000
+ Téan s6 xung: = = = 500000 Hz
g fxung 4 xmode 4%4
Thoi gian dém 1 T. : : 2 #10°°
+ Thoi gian dém 1 xung: = = = ©s
g g lxung frung 50000 1d
. . . Tagnhthoi _ 15
+ S0 xung can dém: = = 500000 Xung
2%107% s
xung
Lo S6 xung can dém 500000 \
+ 86 1an tran; ——— 9T = 8 Iin
S6 xung dém 1lan 62500
+ Gia tri cai ban dau: 65536 — 62500 = 3036
¢) Viét chwong trinh C theo ciu tric siv dung ngat Timerl cho yéu cdu trén.
#include <16F877A4.h>
#FUSES NOWDT, HS
tuse delay(clock = 8000000)
int8 demtran=0;
//Chuong trinh ngat TMRI
#INT TIMERI 1d




{
output _toggle(pin_B0);
output_toggle(pin_D4);
/
demtran=0;
/
set_timerl(3036);

/

void main()
{
set_tris_b(0x00);
set_tris_d(0x00);
set_tris_c(Oxff);
output_low(PIN_B0),
output_low(PIN D4);
+ Cai dat ngat Timerl theo dung thong sé di tinh toan: (0,25d)
enable_interrupts(INT TIMERI),;
setup timer O(T1 _INTERNAL|T1 DIV 4);
enable_interrupts(GLOBAL);
set_timer1(3036);
while (true)
{ 4 4
+ Xt ly diing khi tac dong cam bién va nat nhan: (0,25d)
if (input(pin_C6)==1)  err=I;
if (input(pin_C1)==0)
{
err=0;
output_low(pin_B0);
output low(pin_D4);
/
/

Ciu 2

a) Chon gid tri di¢n dp tham chiéu Vref bang bao nhiéu dé dam bdo do dwoc hét tam cim bién?.
Thiét ké mach tao dién dp tham chiéu nhw da chon va xdc dinh tén chan cai di¢n dp tham chiéu
?
+ Xac dinh dung dién &p tham chiéu do duoc hét tim va chinh x4c nhat: (0.5d)
Dé dam bao do duoc hét tim va chinh x4c nhat, dién ap tham chiéu:

Vref = Vraz =3.2 (V)
+ Thiét ké duoc mach tao dién ap tham chiéu: (0.5d)

* Su dung mach phan ap:

Vee*Ro
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Chon R; =22 Ka. Ta c6:
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Suy ra: R1 =22 Kq, R2 =39 Ka

1d




« St dung bién tro:
Chinh dién ap ngd ra 3.2 V. Pién 4p tham chiéu cai vao chan RA3

b) Viét biéu thirc tinh khodng cdch va dé cao vit theo don vi [cm] tiv gid tri s6 héa ciia bg chuyén
d6i ADC c6 dé phan gidi 10 bit. (1 diém)
+ Dua vao d¢ tai, ta co cac phuong trinh:
« Pt tuyén tinh ctia cam bién c6 dang: D=a * V + b (1)
« Pt tuyén tinh mbi lién hé cua dién ap va gia tri ADC c6 dang: V =c * ADC + d (2)
+ Dua vao thong s6 cua d& bai, ta co:

output_low(PIN _D4);
output_b(maled[Tram]);
delay ms(10);
output_high(PIN D4);
output_low(PIN DJ5);
output_b(maled[Chuc]),
delay ms(10);
output_high(PIN D5);
output_low(PIN _D6);
output_b(maled[Donvi]),
delay ms(10);
output_high(PIN D6),

/
Void main()

{

Set _tris_a(0xff);

« O khoang cach 20 [cm] ~ — Ngb ra cam bién 0 Volt — Gié trj ADC 14 0 1d
« O khoang cach 150 [cm] — Ng& ra cam bién 3.2 Volt — Gia tri ADC 1a 1023
+ Thay vao phuong trinh (1) va (2) trén ta c6 phuong trinh khoang cach: (0.75d)
130%ADC
D=———+20
1023
+ Ta c6 biéu thie tinh do cao vat: (0.25d)
A=200-D
c) Viét 1 chwong trinh C véi dii 2 yéu cau.
+ Cau trac chuong trinh ¢6 day du cac thanh phan: (0,25d)
#include <16F877A4.h>
#device ADC = 10
#FUSES NOWDT, HS
Huse delay(clock=20000000)
+ Khai bao chon ding ma led theo yéu cau dé bai: (0,25d)
int maled[10]={0xc0,0xf9,0xa4,0xb0,0x99,0x92,0x82,0xf8, 0x80,0x90};
int16 gtADC, A_int, Tram, Chuc, Donvi;
float D
Void Tachso_quetled() (0, 5d)
{
Tram = A_int/100;
Chuc = A_int%100/10;
Donvi = A _int%10;
3d




Set tris_b(0x00);
Set _tris_c(0x00);
Set tris_d(0x00);
Output _b(0xff),
Output_c(0x00);
Output_d(0xff),

+ Cai dung bd chuyén d6i ADC theo yéu cau dé bai: (0,5d)
Setup _adc _ports(ANO_ANI1 VSS VREF);
Set_adc(ADC _CLOCK DIV 4);

Set_adc _channel(1); SL=0;
While(1)
{ \ \

+ Xu ly tinh toan ding gia tri B9 roi theo yéu cau de bai: (0,75d)

gtADC = read _adc();
D = (float)((gtADC*130.0)/1023.0);
A _Int = (int16) (200 - D),
Tachso quetled();
+ So sanh diéu khién dén dung theo yéu cau dé bai: (0,75d)
If (A_int == 100) SL++;
If (SL > 50) output_high(pin_C2);
If (SL >65)
{
SL=0;
output_low(pin_C2);

/
/

Cau 3

10KHz. (1 diém)
Xac dinh thong s6 cai dit tan s6 PWM (0.5 d):

a) Tinh todn cdc théng sé cai ddit xudt xung PWM theo yéu cau. Biét tan so xudt xung PWM la

#fuses NOWDT, HS

tuse delay(clock=20000000)

f — fOSC
PWM 4xmodex(period+1)
20 000 000
10000 = -
4xmodex(period+1)
1d
Vi mode = [1,4,16] va period = 0-255 ta co thé chon:
mode = 4; period = 124
Xac dinh thong sb cai dat chu ky canh tac dong (duty) PWM (0.5 d):
o _ value
Y%duty cycle periodsl) * 100
%duty cycle = 100% => value =1+ (124 +1) =125
%duty cycle = 50% => value = 0.5 * (124 + 1) = 63
b) Viét chwong trinh diéu khién cho hé thong theo yéu cau trén (1 diém)
#include <16f877A.h> 1d




void main()

{
Set_tris_d(Oxff);
Set_tris_c(0x00),
Qutput c(0x00);

Cai dat PWM theo yéu cau dé bai (0.5 d):

Setup timer 2 (T2 DIV BY 4,124,1);

Setup _ccpl(CCP_PWM) ;

Set pwml _duty (0);

Output_high(pin_Cl),

while (true)

{

Xur 1y diing xuat xung theo yéu cau dé bai (0.5 d):

If ((input(pin_D0)==0)&&( input(pin_D1)==0) set pwml duty (125);
If ((input(pin_D0)==1)&&( input(pin_D1)==0) set pwml duty (63);
If ((input(pin_D0)==1)&&( input(pin_DI1)==1) set pwml_duty (0),
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