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Gido trinh mon Ky thudt Vi Diéu Khién Chuong21 : thiét ké Kit vi diéu khién

Chuong 11
Thi¢t k& KIT vi diéu khién

2.1 Chon phuong an thiét ké

Ho vi diéu khién ma bo KIT chon 1am thanh phan trung tam 1a ho 8051, vi nhiing
li do sau day:

+ Ho 8051 1a ho vi diéu khién phé bién nhat hién nay, dugc st dung rat
rong rai trong céc ting dung cong nghiép cling nhu trong viéc ché tao céc san pham dan
dung.

+ Ho 8051 da va dang 12 mon hoc dugc nam trong chuong trinh dao tao
clia c4c trudng trung hoc, cao dang va dai hoc trong ca nudc, day con 12 mot doi tugng
cu thé cho sinh vién khi bt ddu nhap mon vi diéu khién. Vi vay, viéc chon ho 8051
lam thanh phan trung tam cua bo KIT la phut hop vé6i chuong trinh dao tao va diéu kién
hoc tap cta sinh vién.

Vi nhiing 1i do trén, va xudt phat tir muc dich, yéu cau ctia do an la thiét k€ mot
bo KIT vi diéu khién phuc vu muc dich ddo tao mon hoc ndy, ta quyét dinh chon
phuong 4n st dung chip vi diéu khién 89C52 ctia hing ATMEL dé lam thanh phén
trung tam cua KIT, cung v6i cac thanh phan bd nhé ROM, RAM bén ngoai va cic thiét
bi ngoai vi phong phu.

Chip vi diéu khién AT89C52 1a mot bo vi diéu khién ciing thudc ho 8051, do d6
noé co tit ca nhitng dac trung co ban clia ho nay. Ngoai ra né con ¢6 thém 1 bo dinh

thoi Timer 2 va 3 ngudn ngat so véi 8051.

72.2 Xay dung so do khoi cua KIT

Sau day ta s& xay dung so d6 khoi ctia bo KIT vi diéu khién nhu sau:
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Hinh 2.1 - So do khoi cua KIT

Trong so d6 khoi cua bo KIT nhu trén, chitc nang ctia cac khoi nhu sau

- Khoi CPU : Day la khoi trung tam cta hé thong. N6 bao gom chip vi diéu
khién AT89C52, EEPROM, RAM, céc cong giao tiép md rong, mach chét, gidi ma dia
chi... Khéi nay 1am nhiém vu trung tdm di€u hanh hoat dong cua ca bo KIT.

- Khoi PC : Pay la khéi giao tiép giita hé vi diéu khién ctia bo KIT va may
tinh. PC gidp cho ngudi sit dung c6 thé phat trién cdc tng dung trén bo KIT tir may
tinh. Ngudi stt dung dung PC d€ nap cac chuong trinh tng dung cho bo KIT. Ngoai ra
PC con cho phép ngudi st dung nap cac chuong trinh diéu hanh cta nguoi st dung viét
cho bo KIT hoac thay déi chuong trinh diéu hanh hién dang c6 trong bo KIT. Chuong
trinh diéu hanh phai dugc nap tir cic mach nap ngoai va c6 dinh trén KIT. Chuong
trinh ting dung cta nguoi st dung duoc nap cho bd KIT tir may tinh thong qua phan

mém nap di kém theo KIT.
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- Ban phim: Day 1a khoi thiét bi dau vao giao tiép gitta vi diéu khién va nguoi
stt dung. Ban phim cho phép nguoi sit dung sir dung né dé diéu khién hoat dong cua
KIT theo huéng dan trén man hinh LCD nhu:

Chay chuong trinh timg buéc (niut STEP)

Xem, stra d6i cac thanh ghi (RO-R7), cdc thanh ghi dic biét (SFR), cic
PORT (PO,P1,P2, P3), cic 6 nhé RAM ...

Chuyén d6i qua lai giita cac kiéu hién thi dit liéu nhu nhi phan, hexa hay

thap phan.

- Khéi LCD: man hinh tinh thé 16ng véi kich thudc 16n 24x8 ki tu gitip ta c6 thé
quan sat dé dang gia tri ctia cdc thanh ghi (R0O-R7), cdc thanh ghi dac biét (SFR) cac
PORT (PO,P1,P2, P3), cic 6 nhé trong RAM ... Ngoai ra trén man hinh con cé cac
huéng dan ngudi st dung, chic nang cua cac phim iy theo ngit canh. LCD tao ra su

tién lgi, than thién cho nguoi su dung trong lam quen ciing nhu thi nghiém trén KIT.

- Khéi A/D : C6 chiic nang chuyén déi tin hiéu dién 4p twong tu 0 — 5V thanh
tin hiéu s6 8 bit dé dua vao vi diéu khién xir li. Tin hiéu vao 0-5V c6 thé dugc dua tir
bén ngoai hodc thong qua DIP-SWITCH (Dual Inline Pakage - SWITCH) dé néi céc tin
hiéu tuong tu ¢6 san trén kit nhd bo chia ap 1a 3 bién trg vi chinh va dac biét 1a dau ra
ctia 1 bo cam bién nhiét d6 LM35, ¢6 thé ti€én hanh & day mot bai thi nghiém vé do
nhiét do phong.

- Khdi D/A : La khoi cho phép chuyén doi tin hiéu s6 8 bit thanh tin hiéu tuong
tw 0 — 10V dua ra ngoai, c6 thé hién thi dugc trén may hién séng.

- Khéi vaolra xung s6 - diéu khién dong co budc va dong co 1 chiéu:

La khoi vao/ra tin hiéu s0, cho phép bo KIT nhan vao mot tin hiéu so 8 bit, 4 tin
hiéu vao dang xung bang cac nit &n, 4 tin hiéu vao dang xung tir bén ngoai nhu céc bo
encoder, ngodi ra con ¢6 6 diu ra xung, c¢6 dém ting khuyéch dai dé diéu khién dong

co buéc va dong co 1 chiéu. Ngoai ra ngudi st dung co thé st lva chon loai dién 5V
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hodc 12V tuy theo loai dong co bing cong tic thay déi ngudn cdp cho dong co trén
mach.

- LED 7 thanh : La khéi hién thi LED 7 thanh, c¢6 thé ding dé hién thi céc gid
tri theo chuong trinh cua nguoi st dung.

- Khoi LED Matrix (8x8) : La mot ma tran déen LED gom 8 hang x 8 cot, tai
mdi diém cha ma tran LED c¢6 2 dén v6i 2 mau xanh va do, néu diéu khién cho sang

cung lic ca 2 deén thi ta s€ dugc mau cam.

2.3 Chon thiét bi, giai ma va thiét k€ mach nguyén ly cua hé thong:

2.3.1. Chon dung luong bo nhé va thiét bi ngoai vi:
Ta chon céc thanh phan ctia bo nhé trén KIT bao gom:
- 8K-byte parallel (song song) EEPROM — chip stt dung AT28C64.
- 32K-byte RAM ngoai — chip st dung HM62256.
- 5 chip 8255 md rong I/O dé giao tiép vdi cdc thiét bi sau:
LCD - 24x8 ky tu
Ban phim 5x4
8 LED don
4 LED 7 doan
LED ma tran 2 mau 8x8
Ciac bo chuyén d6i ADC, DAC
Vao ra xung s0, cic ting khuyéch dai dém dé diéu khién dong co

budc, dong co 1 chiéu.
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2.3.2. Giai ma dia chi:
Ta sap xép bo nhé va dia chi clia cdc thi€t bi ngoai vi giao ti€p vdi KIT trong

bdng 2.1 nhu sau

Dia chi Thiét bi Ghi chu
0000h - 1FFFh | EEPROM Chtta chuong trinh Monitor
4000h - 7FFFh RAM Chtra chuong trinh ting dung

8000h - PortA : Diéu khién LCD.
8001h - PortB : Data bus cua LCD.
8002h - PortC : Nhan ma cua ban phim.
8003h - CW : Thanh ghi diéu khién.

8004h - PortA: Diéu khién cap ngudn cho cdc Anot
chung ctia LED matrix (cac hang).

8005h - PortB: Diéu khién dén mau xanh cua LED

8004h - 8007h | 8255 (5) matrix (cac cOt xanh).

8006h - PortC: Diéu khién dén mau do cua LED
matrix (cac cot do).

8007h - CW: Thanh ghi diéu khién.

8000h - 8003h | 8255 (1)

8008h - PortA : buong Data cia ADCO0809.
8009h - PortB : Buong Data cua DAC0808.
800AH - PortC : Diéu khién ADC0809.
800Bh - CW : Thanh ghi diéu khién.

800Ch - PortA : Dau vao Digital.

800D - PortB : Diéu khién dong co budc(PB0-PB3)
va dong co mot chiéu (PB4 - PB5).

800Ch - 800Fh | 8255 (3) | 800ER - PortC : 4 dau vao xung dang nit an
(PC4-PC7), 4 dau vao cho cac thiét bi ngoai
nhu encoder (PCO - PC3).

800Fh - CW _: Thanh ghi diéu khién.

C000h - PortA : Hién thi 8 LED don.

CO001h - PortB : Hién thi 2 LED 7 thanh (trai).

C002h - PortC : Hién thi 2 LED 7 thanh (phai).

C003h - CW _: Thanh ghi diéu khién.

C004h — C007h | 8255-EX | BUS md rong du trit, c6 thé gan thém 1 module khac

8008h - 800Bh | 8255 (2)

CO00h - CO03h | 8255 (4)

Bang 2.1 Sap x&p bo nhé va cach phan dia chi cho cac thiét bi ngoai vi ctia KIT
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Dua vao bang 2.1 trén ta c6 so d6 bo nhé cu thé nhu bang 2.2 sau:

Address | 15|14 |13 |12 |11 |10| 9|8 | 7| 6| 5| 4| 3| 2| 1] 0
EEPROM 0000h 0l 0] 0] O] O] 0] 0|0 O[0O]0O]0]0[0] O] O
AT28C64 -
8Kbyte 1FFFh 0| 0| O 1| 1| 1| 1|1 1)1 1]1]1]1]°1 1
RAM 4000h 0, 1| 0| O] O] O] O|O|]O]O|O]O|O]O] O O
HM62256 -
32Kbyte 7FFFh 0| 1] 1 1 1 1)1 (1)1 1) 111]1]1 1 1
8255-1 8000h 1. 0/ 0] 0] 0] 0/0(0]0]0]0]0]0]0| O] O
KEYPAD 8001h 11 0] 0| O] O] O[OfO|O[O]OJOJO0]0] O] 1
LCD 8002h 1 0] 0] O] 0] O0/0(0O]0O]0O]0O]0O]O0]O0| 1] O
8003h 1. 0| 0] 0] O] O/0(0]O0]0J0]0]0] 0] 1 1
8255-5 8004h 11 0/ 0] 0] 0] 0/0(0]0]0]0]0]0]1| O] O
MATRIX 8005h 1, 0, 0/ 0] 0] 0/J]OJOJOJO]O]J]O]O]1] O] 1
LED 8006h 11 0, 0| O] O] OJOJOJOJOJOJO]JO|1] 1] O
8007h 1. 0| 0] 0] 0] 0/0(0]0]0]0]0]0] 1| 1 1
82552 8008h 11 0| 0] 0] 0] 0/0(0]0]0]0]0]2]0|] O] O
ADC 8009h 1 0, 0/ 0] 0] 0/J]O|OJOJ]O]O]J]O]1]0] O] 1
DAC 800Ah 11 0, 0| O] O] OJOJOJOJOJOJO]2]0] 1] O
800Bh 1. 0| 0] 0] 0] 0/0(0]0]0J0]0] 1|0 1 1
8255-3 800Ch 1. 0| 0] O] 0] OJ0(O]O]OJO]O| 2|1 O] O
XUNG SO 800Dh 1. 0| 0] 0] 0] OJ0(0O]O]OJ0O] O] 2|1 O] 1
STEPPER | _800Eh 11 0, 0| O] O] OJOJOJOJOJOJO]2|1] 1] O
DC MOTOR 800Fh 1/ 0, oo, 0, 0/0{0]OjJO]OJO] 2|1 1] 1
8255-4 C000h 1/ 1|, 0] 0] 0] 0/0(0]0]0]0]0]0]0O0] O] O
LED 7 C001h 1/ 1|, 0] 0] 0] 0/0(0]0]0J0]0]0]0] O] 1
POAN C002h 1{ 1] 0] 0] O] 0/0]O0]0O]O0O]0O]O0O]O]0O] 1] O
LED DON C003h 1. 1| 0] 0] 0] 0/0(0]0]0J0]0]O00]| 1 1
8255-EX C004h 1/ 1| 0] 0] 0] 0/0(0O]O]OJ0O]O]O] 2] O] O
C005h 1/ 1| 0] 0| 0] 0/ 0(0O]O0]OJO]O]O 2| O] 1
C006h 1{ 1] 0] 0] O] 0/JO]O]O]O]O]O]O} 2] 1] O
C007h 1] 1] 0/ 0] 0] 0/ 0O]O]OJO[O]O]O} 1] 1 1
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Nhin vao cac c¢Ot c6 mau xam trong bang 2.2 trén ta ¢6 dugc cach phan cong
giai ma nhu sau:

Ta sir dung 3 chip gidi ma chuyén dung 1a vi mach 74HC138 dé phuc vu viéc
giai ma dia chi cho cac chip nhé cling nhu cac chip mé rong I/0 1a 8255, dau vao vara

cua cac chip giai ma dugc trinh bay trong bang sau:

Chip giai ma A | B | CJ| GA | G2B
74HCI38-1(U9) |Al4 |AI5 |0 |0 0
74HCI38 -2 (U10) |A2 | A3 | A4 | Y2(U9) | Y2(U9)
74HCI138-3 (Ull) |A2 |0 0 | Y3(U9) | Y3(U9)

DPau vao chon chip CS (Chip Select) cua cac chip EEPROM, RAM, va 8255 nhu bang

sau:
Chip CS (Chip Select) Ghi cha
EEPROM - 28C64 A13 + YO(U9) (*)
RAM - 62256 Y1(U9)
8255(1) - Keypad, LCD YO(U10)
U9,U10,U11
8255(5) - LED ma tran Y2(U10) .
xem so do
8255(2) - ADC, DAC Y3(U10) .
nguyén ly.
8255(3) - Xung s0, stepper, DC motor | Y1(U10)
8255(4) - LED 7 doan, LED don YO(U11)
8255(EX) Y1(U11)

(*) Do yéu cau thiét k&€ ctia bo KIT, cac chip nhd RAM va EEPROM vira phai c6 kha
nang lam bd nhé dit liéu va bd nhé chuong trinh nén cac chan OE (Output Enable) cta
cac chip nhd na Bang 2.2. Ban d6 bo nhé va giai ma dia chi cua KIT

D€ 16 hon ta tim hiéu Ky vé chuic nang cua chan /PSEN va EA trong ung dung

mo rong bo nhé ngoai cia ho 8051. PSEN (Program Store Enable) c6 nghia 1a cho
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phép cat chuong trinh. Pay la tin hiéu ra va dugc noi véi chan OE cta bé nho chuong
trinh ngoai. Khi chan EA dugc noi dat thi 8031/51 nap md lénh tir bd nhé ngoai thong
qua chan PSEN, ¢ day bd nhé ngoai dong vai tro 1a bé nhé chuong trinh. Ngoai ra khi
bo nhé ngoai lam chic ning 14 bé nhé dit liéu thi tin hiéu RD duogc sir dung dé truy
cap khong gian dir liéu ngoai (dung 1énh MOVX), nén RD dugc noi dén OE cua chip
nhd. Trong thiét k€ phan mém cta KIT doi hoi ca 2 chiic nang nay cua bo nhd, vira la
bo nhé chuong trinh, vira 1a bo nhé dit liéu do dé cac chan OE cua cac chip nhé phai
c6 muc logic nhu trén /OE = /PSEN * /RD.

2.3.3 Gi¢i thiéu vé chirc nang cna cac thiét bi duogc sir dung trén KIT:

2.3.3.1 CPU

CPU
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Hinh 2.3 — So do nguyén 1y khoi CPU
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Pay 1a phan diéu khién trung tm ctia bo KIT, 1a bo phan quan trong nhat. Khoi
CPU goém c¢6 chip vi diéu khién chinh AT89C52, EEPROM, RAM, mach chét, gidi ma
dia chi... So d6 nguyén ly cta khéi CPU nhu hinh 2.3.

Cac linh kién chinh c6 trong khoi :

Vi diéu khién ATS89C52

Vi thuc t€ thi truong cta Da Nang, va ca khu vuc Mién Trung - Tay Nguyén
néi chung ta chon AT89C52 la chip dé dang mua dugc, bo nhé 8Kbyte vira du cho
chuong trinh MONITOR diéu hanh KIT.

- AT89C52 c6 8K Flash ROM lam bd nhé chuong trinh, 256 byte RAM, 32
duong xuat nhap, 3 bo dinh thoi, mot ciu tric ngat 2 mic wu tién va 8 ngudn ngat, mot
port noi tiép song cong (full duplex).
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- Timer T2 cta 89C52 c6 thé lam viéc nhu Timer TO, T1 trong ché€ do Reload

ngay ca & ldc lam Timer 16 bit.

- Vung nhé Flash ROM c6 \J
thé nap va x6a khoang (712 ex) P11 ]2 s3g b1 Po.0 (ADO)
. P20 3 &0 P01 (ADH)
1000 Ian. P1.3] 4 37 b Po.2 (AD2)
Do e P1.4 O] 5 36 1 P0O.3 (AD3)
- Vi diéu khién AT89C52 P1.5 8 35 Po.4 (AD4)
x R N .. » P1.6 ] 7 34 1 P05 (ADS)
ho tro tan s6 lam viéc dén 24 P17 Cla 33 P0O.6 (ADB)
RST ] 9 32 g P07 (ADT)
MHz. (RXD) P3.0] 10 31 | EA/vPP
P o aa (TXD) P3O 11 30 [0 ALE/FROG
-C6 ché do Power Down (TNTO) P3.2] 12 200 PSEN
2 a1t A - ) N (TNT1) P3.3 0] 13 28 11 P2.7 (A15)
de tiet kiem dién nang cua hé (T0) P3. 4] 14 27l P26 (A14)
< A x s A (T1) P3.5 15 26 [0 P2.5 (A13)
théng tuy nhién van duy tri ndi (WR) P3.6 ] 18 25 |1 P24 (A12)
N (RD) P3.7] 17 24 0 P2.3 (A11)
dung RAM nhung khong cho xTAL2 | 18 2afbpP2.2 (A10)
. 5 XTaL1 O] 19 220 P2.1 (A9)
mach dao dong cap xung clock e e >1 b P20 (AB)

nhdm vo hiéu héa cdc hoat dong
khic cho chip cho dén khi c6 Hinh 2.4 - So do chdn cua AT89CS5?2
reset cung ti€p theo. Ch&€ do Idle hay con goi la ch€ do nghi ding CPU trong khi van

cho phép RAM, cédc bo dinh thoi/ d€m, port noi ti€p va hé thong ngit ti€p tuc hoat

dong.
U1
Mach chot tin hiéu 74HC573 19 [ 12
]? Qf D1 3
16 Q2 D2 5
751 Q3 D3 [
T4 Q4 D4 [
13 Q5 D5 [5
5 Q6 D6 [
Q7 D7
_L_Er—
OE
74HC573

Hinh 2.5 - So do6 chdn cia 74HCS573
74HC573 1a mach chét tin hiéu téc do cao dugc ché tao theo cong nghé CMOS.
Céc dac diém cua vi mach :

- To6c do truyen tin hiéu tir dau vao sang dau ra chi c6 18 ns.
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- Pham vi dién 4p hoat dong : 2 -6 V
- Dong dién dau vao : 16n nhat 1 A.
Hoat dong : Khi chan /LE & mic cao, dau ra Q phu thuoc vao dau vao D. Khi chan
/LE & muc thap, tin hiéu dau vao D duoc giit lai & dau ra cho dén khi nao chan /LE trd

lai mic cao. Khi chan /OE & miic cao, tat ca cac dau ra Q déu 6 miic cao.

Mach gidi md dia chi 74HC138

ue
1, 7o |8
2 14
3|B Y1143

C Y2
12
6 L3 M1
4 |G Y4 4p
= G2A Y5y
G2B Y6 [

Y7

74HC138

Hinh 2.6 - So do chdn cua 74HC138

Pay 12 vi mach duoc ché tao theo cong nghé CMOS. Vi mach nay dugc dung dé
giai ma dia chi khi hé thong c6 nhiéu linh kién can dinh dia chi ghép noi. N6 la mot
trong nhitng vi mach phé bién nhat trong cdc mach vi diéu khién. C4c chan dau ra dao
Y, phu thudc vao cac chan tin hiéu dau vao A, B, C. Tuy nhién céc tin hiéu dia chi chi
duoc giai ma khi chan G1(E3) & mic High, con cac chan /G2A(/E1), /G2B(/E2) & miic

Low.
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Gido trinh mon Ky thudt Vi Diéu Khién Chuong21 : thiét ké Kit vi diéu khién

Bang chiic nang ctia vi mach nhu sau:

INPUT OUTPUT
Eq Ez Ea Ag Aq Az Yo ¥y ¥z ¥a ¥4 Ys ¥ Y7
H X X x X X H H H H H H H H
X H X X X X H H H H H H H H
X X L ® X X H H H H H H H H
L L H L L L L H H H H H H H
L L H H L L H L H H H H H H
L L H L H L H H L H H H H H
L L H H H L H H H L H H H H
L L H L L H H H H H L H H H
L L H H L H H H H H H L H H
L L H L H H H H H H H H L H
L L H H H H H H H H H H H L

Chii y: L: Low -Miic thdp; H: High - Miic cao; X: khéng quan tam

U4

g | R1IN
R2IN R20UT

:

10 | T1IN T1OUT [—
T2IN T20UT

-

C1+
C1-
C2+
C2-
V+

W

£

[$)]

N

(o2}

Hinh 2.7 — So do chdn cua MAX232

Vimach MAX232

Vi mach MAX232 ¢6é nhiém vu chuyén mifc dién 4p tt O 5 V thanh dién 4p —
12V +12 V theo tiéu chuin RS-232 dé phuc vu cho viéc truyén thong ndi tiép.
Trén vi mach cé 2 ngd vao cua chan RxD, 2 ngd ra ciia chan RxD, 2 ngé vao cua
chan TxD, 2 ngd ra ctia chan TxD. Tin hiéu tir chan RxD clia cong ndi tiép trong
mdy tinh duoc ndi vao chan /R10UT, tin hiéu tir chan TxD clia c6ng ndi ti€p trong
mdy tinh duoc n6i T1IN ctia MAX232. Tuong tu, chan RxD ctia vi diéu khién dugc
n6i v6i chan /TIOUT, con chan TxD cua vi diéu khién duoc ndi véi chan R1IN cua
MAX232.
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Bo nho RAM 32K 62256
Vi mach 62256 duogc dung lam bo nhd dit liéu ngoai cho cac vi diéu khién.

- A0 Al4:1a 15 bit dung dé x4c dinh dia chi cta cac viing nhé trong RAM.

/OE : Output Enable, cho phép doc dit liéu tr RAM ra Data Bus.
/WE : Write Enable, cho phép ghi dit liéu vao RAM.
CS1, CS2 : Dung dé chon chip.

DO D7 :1a cac chan noi vao Data Bus ctia hé thong.

U3 62256
—21vec Ao ;O
11 Al g
15| DO A2 |
15 D1 A3 ¢
15 D2 A4 2
17| D4 A6 5
D5 A7
18 25
19| D6 A8 57
D7 A9

21
A10 53
Al |5
A12
26
571CS. A4
22 | WR
OE 14
VSS

Hinh 2.8 — So do chadn cuia 62256

Bo nho EEPROM 8K 28C64
Day 1a bo nhé khong bay hoi ¢6 thé doc va ghi duoc bang chuong trinh nhu bo

RAM ma khong can st dung nhitng mach nap chuyén dung, nhung cé kha nang bao vé
dit liéu khi mat nguon.

-A0 Al12 : 1a 12 bit ding dé x4c dinh dia chi clha cdc ving nhd trong
EEPROM.

- /OE : Output Enable, cho phép doc dit li¢u tt EEPROM ra Data Bus.

- /WR : Write Enable, cho phép ghi dit liéu vao EEPROM.
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- /CE : Dung dé chon chip.

- DO D7 :lacac chan noi vao Data Bus ctuia hé thong.

U2 AT28C64
10 [ oo |1
9 12
=1 Al D1 (5
= A2 D2 [z
&1 A3 D3 13
= A D4 1>
3 A6 D6 [7g

A7 D7
25
24 | A8 — |1
51 A9 RDYBUSY —X
53 A10
= A1

A12
22 1 oE
27
20 | WE

CE
28 S

vVCcC &

<

Hinh 2.9 — So do chdn cua 28C64

Ngoai cac linh kién chinh da ké ra ¢ trén, kh6i CPU con ¢6 rét nhiéu thanh phan
khac nhu mach Reset ciia CPU, thach anh 11.0592 MHz dé tao dao dong cho vi diéu
khién 89C52... Trong khoi CPU c6 cong tac 3 trang thdi SW2 - Select cho phép nguoi
stt dung thay d6i muc dién ap dat lén chan EA cta vi diéu khién chinh dé chon thuc
hién chuong trinh luu & bo nhd trong hay bd nhé ngoai. Mot diéu can luu ¥ trén mach
CPU Ia dau ra PO cta vi diéu khién cén treo trd vi cong PO cta vi diéu khién khong
duoc thi€t k& c6 trd khang trong. Néu khong treo trd thi khi nuoi tai 16n s€ lam sut ap

trén cac chan tin hiéu dan dén su sai léch tin hiéu, 1am hé thong méit chinh xac.
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2.3.3.2 Giao tiép xuat/nhap

Phén giao ti€p xuat nhap gém 2 khdi : khoi hién thi LCD va khai ban phim. So d6
nguyén ly ctia phan nay nhu hinh 2.10 :

vee
o
vee CR11 vge R9
vee
GND
108 =20 5K
DATA BUS = = weot LCD BACK LIGHT POWER
U186 | 8255 GND
0 VCC
7 Do PAQ SW7.8 J13
D1 PA1 ‘ TCD RS 1 2
b2 PA2 [CD_RIW vee 2 GND 1
D3 PA3 [~45 [COET 6 | 3 5
o4 PA4 39 3¢ [CD E2 3
DS PAS [~ X O D0 » HEADER 2
D6 PAG 33X CD D1 swiTeH
D7 PA7 X 5 D!
A9 cD D 5D
= AT A0 PBO D D
8
A1 PB1 5 505
GND 35 PB2 D
/RD 2 RESET  PB3 5 vee
TWR s |RD. PB4
TCS 8255 [CD_REYPAD 6| WR PBS 6]
cs PB6 vee
PB7
PCO
PC1
pe2 R12.1 R12.2
pes 10K 10K
PC4 14
PC5 Ut4__ ATB9C2051
PC6 10 ROW1 8
7 PC7 [~ PR.O/RXD  P1.0/AINO 1 ROWZ o
N P3O P11AINT ROW3
GND GND P3.2/INTO P1.2 s
P3.3/INT1 P13 oLt
N N TINTO 3
8255_1
KEYPAD, LCD
ADRRESS':
o
PA_1:8000H vee
. .
PB 1:8001H
A o
PC_1:8002H
. .
CwW_1:8003H
_ o

Hinh 2.10 — So do nguyén ly phdan xudt/nhdp
Ban phim
Giao ti€p ban phim cho phép ngudi st dung c6 thé nhap dit liéu va thong qua céc
phim chtc nang diéu khién hoat dong cua bo KIT.
V6i yéu ciu cta KIT, ta st dung ban phim dang ma tran dé nhap dit liéu. D€ quan
1y duoc cdc phim ctia ban phim ma khong lam anh huéng nhiéu t6i qua trinh thuc hién
tinh todn ctia vi diéu khién chinh, ta sitr dung riéng mot vi diéu khién loai nhd dé quéan

ly ban phim. Ban phim duoc xay dung theo kiéu ma tran, gém 4 hang x 5 cot.
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+ 4 hang duogc 14y tir cdc chan P1.0 P1.3 ctia vi diéu khién

+ 5 cot dugc 14y tir cac chan P1.4  P1.7 cha vi diéu khién va cot cu6i cing noi
dat.

T6 chic cdc phim gém cac phim tir O -9 tir A- F 1am thanh phéan nhéap dit liéu.
Céc phim chtic nang F1, F2 1a phim lva chon cic Iénh trén menu, phim BACK SPACE
12 phim x0a, gitp chinh sira khi nhap liéu nham. Phim ENTER dé kich hoat lénh hién
hanh, tuy theo ngit canh, dugc hién thi trén LCD.

Trén bo KIT, ban phim duoc dat tdch roi so vdi cdc phan khdc & géc dé thuan

tién cho viéc thao tdo véi ban phim. So d6 nguyén ly cua ban phim nhu hinh 2.11:

on o - 2ty ot
[ o [ 2 [ 2] [ s [ &2
4 5 6 7
_556_0_4 _EH_O_‘ 39%4‘ _Ez?_o% _Eg%i
[ J—° J—° I [ F2
8 9 a B
eIt 8ffz, S5 | =H | =
[ "] ] [ [ [
ROWZ BACK SPACE
[ . c b £ v
J ENTER
5X4 KEYPAD

Hinh 2.11 — So d6 ban phim

Do chi lam nhiém vu quan ly cac phim dugc bam ma khong can xt ly phiic tap
nén ta ding vi diéu khién loai nho 20 chan rat thong dung trén thi trudng hién nay 1a
89C2051 ctia hang ATMEL.

Vi diéu khién ndy chi c6 hai cong giao ti€p 1a P1 va P3. Riéng cong giao ti€p P3
thi thi€u mat bit P3.6, chi c6 cdc bit P3.0  P3.5 va P3.7. Day Ia vi diéu khién thuoc ho

8xC51 nén nd c6 tat ca nhitng dac diém chung ctia ho nay.
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Khi ¢6 mot phim duge an, 89C2051 s€ giai ma va gui dit liéu ma phim dugc an
lén cho vi diéu khién chinh thong qua céc chan P3.0  P3.3. Viéc thong bio cho vi
diéu khién chinh biét c6 phim dugc &n thuc hién qua ngét ngoai 1 clia vi diéu khién

chinh. &hén P3.7 s& dugc noi véi chan ngat EX1 cta 89C52.

—g P3.0/RXD  P1.0/AINO %
6| P3.1/IXD_  P1.1/AIN1 BV
7] P3.2/INTO P1.2 5
3 P3.3/INT1 P1.3 B
9| P3.4/T0 P1.4 7
T P3.5/T1 P1.5 s
— P3.7 P1.6 9
P17 —
XTAL‘I'g—
XTAL2¢q—

1

RSTIVPP Hinh 2.12 - So do chan ciia 89C2051

20

VCC ——
AT89C2051

Man tinh thé léng LCD 2408

Dé c6 thé hién thi mot cach thuén tién, linh hoat céc thong s6 clia hé thong dong thoi
dam bao dugc tinh m§ thuat, ta chon man hinh tinh thé 16ng LCD 2408. Pay la loai
man tinh thé 10ng gébm c6 8 dong, mdi dong c6 thé hién thi 24 ky tu, rét tién cho ngudi
str dung trong khi lam viéc véi KIT & ch€ do monitor.

Bang chiic nang ctia cac chan :

(3 PIN CONFIGURATION

1 vas L Powar GMD

i DD H Power Positive

3 VEE L Voltage For LCD PANEL Drive
a RS AL Register Select

5 R HiL RaadWrite Select

3 EA HIL Chip1 ReadWrite Enable
7 Ez HIL Chip2 ReadWrite Enabie
B DEO HIL

3 DBl HIL

10 DB2 HIL

" DB3 HIL

12 DB4 HIL DB

13 DB5 HL

14 DBE& HIL

16 DB7 HIL
16 [ [ Mo conneciion
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vee R8
vCC
GND
5K
= LCD
, A S 2 GND 4 LCD BACK LIGHT POWER
Tin hleU. diéu khién VCcC 2|
3
[CD RS 4 SW7.2 sz
[CD RW5 1 2
[CD E1 6 VCC 2 GND 1
ICD E2 7 53 —
Lo 8 HEADER 2
9
[CD D2 0 SWITCH
[CD_D3 1
[CD_D4 2
- LCD 24x8
[CD_D6 2 X
TCD_D7 5
DATA BUS :
—T

Hinh 2.13 — So do chdn vaso do cdp nguon cia LCD 2408
LCD 2408 c6 4 chan diéu khién va 8 chan dit liéu, 4 chan diéu khién 1a RS,
R/W, El, E2.

Chan E1, E2: duoc goi 1a chan “Enable”. Chan nay cho phép gui dit liéu vao
LCD hay khong. E1 dung chon lam viéc v6i 4 dong trén cua man hinh. E2 lam viéc v6i
4 dong dudi. DE c6 thé gtii dit licu vao LCD, dau tién chan nay phai duoc set lén “1”.
Sau khi thuc hién xong cac lénh, chan nay phai set xuéng “0” dé bdo cho biét rang
LCD da thuc hién Iénh va dang cho 1énh ti€p theo.

Chan RS: “Register Select”. Khi chan nay & miic “0”, LCD s€ biét rang céc dit
liéu truyén dén n6 diung dé diéu khién nhu cdc 1énh x6a man hinh, dat vi tri con tro, ....
Néu RS ¢ mic “1” cdc dit lieu truyén dén LCD duoc né hiéu 1a cic dit liéu dang ky tu
can hién thi

Chan R/W: 1a chan “Read/Write”. D€ c¢6 thé ghi dit liéu 1én LCD, chan nay phai
& muc “0”. Con dé doc dit lieu tr LCD thi chan nay phai & mic “1”. Tuy nhién trong
LCD chi ¢6 mot Iénh doc dit liéu tir LCD, d6 chinh 1a lénh 14y trang thai ctia LCD dé
bao cho biét n6 dang ban hay khong. Chinh vi vay chan nay hau nhu chi & mic tin hiéu
“0”.

DBO0 - DB7: 8 chan dit liéu ctia LCD.
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Mbi 14n thuc hién mot 1énh, LCD phai mit mot khoang thoi gian dé hoan tat viéc
nay. Chinh vi vay khi ra Iénh thuc hién cho LCD, ta phai tré mot khoang thoi gian. Sau
d6 méi duge thuc hién 1énh ti€p theo. Tuy nhién phuong phép tré khong duoc 6n dinh
va chinh x4c khi tan s6 thach anh thay d6i, con mot phuwong phdp nita 1a phuong phédp
kiém tra LCD da sin sang nhan dit liéu hay chua bang cdch kiém tra bit c6 trong s6
cao nhit - D7 - clia thanh ghi 1énh (luu y 1a thanh ghi 1énh, tic khi RS = 0), khi bit nay
xuong 0 bdo hiéu LCD da sin sang nhan lénh ti€p theo. Phuong phdp nay ¢6 uu di€ém
12 1am viéc 6n dinh, dong bo va khong phai mat thoi gian tré du ra khong cén thiét.

Pé cho LCD c6 thé hoat dong, dau tién ta phai khoi tao LCD, bdo cho né biét s6
hang, s6 ky tu hién thi trén mot hang. Cac dit liéu diéu khién 14n luot duoc chuyén vao
Data Bus ctia LCD 1a 38H, OEH, va 06H. Sau céc lénh khéi tao LCD nay ta méi c6 thé
hién thi ky tu lén trén man hinh LCD.

Viéc x6a man hinh, dua con trd vé€ goc trén bén trai cé thé thuc hién dugc bing
céac chuyén dit liéu diéu khién 01H vao Data Bus ctia LCD.

Céc thao tac 1ap trinh v6i LCD sé dugc ban k¥ trong phan xay dung cac bai thi
nghiém cho KIT.

(4 BLOCK DIAGRAM

So d6 khai cua LCD 2408

IRIVER
LED
SEGED
CONTROLLER {LSEEHU

LCD PAMEL
24 CHARNE LIMNES

-
LCT i{\‘.l
SEGBD
-

DRTVER

&

ITYR

583
I_I_r
¢

Ix

; 1 E/L BACK LIGHT |
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Sau day la bang ma 1énh cua LCD:

Ma

(Hexa) Lénh dén thanh ghi cua LCD
1 X6a man hinh hién thi
2 Tré vé dau dong
4 Dich con trd sang trai
5 Dich con tr6 sang phai
6 Dich hién thi sang phéi
7 Dich hién thi sang trdi
8 Tat con tro, tit hién thi
A Tat hién thi, bat con tro
C Bat hién thi, tat con trd
E Bat hién thi, nhdp nhéy con trd
F Tét con trd, nhap nhdy con tro
10 Dich vi tri con tro sang trai
14 Dich vi tri con tro sang phai
18 Dich toan bo hién thi sang trdi
1C Dich toan bo hién thi sang phai
80 DPua con tro vé dau dong thit nhat (*)
C0 DPua con tro vé dau dong thi hai (*)
38 Hai dong va ma tran 5x7

(*) Dia chi ctia cdc dong cu thé ciia LCD 2408 nhu sau
Dong 1 0080H Dong 2 0098H
Dong 3 00B8H Dong 4 00D8H
LCD 2408 dugc phan lam 2 nira man hinh va chan E1, E2 dugc dung dé chon
lam viéc v6i cdc man hinh theo thi tu 1, 2, miic tich cuc clia cdc chan nay la mic "1".
Cu thé, vi du ta mudn in ki tu 'A' 1én dong 2 ctia nira man hinh 2 (dudi) ctia LCD,
ta thuc hién:
~PatEl =0,E2=1
- Chuyén sang thanh ghi lénh: dat RS=0
-Glimalénhra LCD: mov LCD_DATA_PORT, #DONG?2
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- Chuyén sang thanh ghi dit liéu: dat RS =1

-Inki tv'A mov LCD_DATA_PORT, #A'

2.3.3.3 Vi mach mé rong cong giao tiép co thé lap trinh 8255

Do 89C52 chi ¢6 32 duong xuit nhap nén ta st dung 8255 - mot vi mach chuyén

u19
o0—2 po PAO [3—0
C—351 D1 PA1 5O
B—37 D2 PA2 ——O
O0—351 D3 PA3 [
O0—591 D4 PA4 35—
o 2805 PAS 38
0—57-1 D6 PA6 [37
0——— b7 PA7 —O
o—2 Ao PBO [Ho—o
O—— A1 PB1 59 =
35 PB2 o1 o
O—SF— RESET PB3 5 H
36 |RD  PB4IHZH
o6 |WR  PBS o
O—-—cs PB6 [55
PB7 —4
14
PCO 45 =
PC1 7 =
PC2 7o
PC3 43
PC4 15—
PC5 72
PC6 0
8255 PG7 110
Hinh 2.14
A A 2
So do chdn cua 8255

dung ctia hiang Intel dé m& rong 1/0O cua 89C52. Sau day
ta tim hiéu k§ v€ vi mach nay.

Pay 1a vi mach cua hang Intel ding d€ m& rong
thém cdc cong giao ti€p cho cac vi diéu khién ciing nhu
céc vi diéu khién. N6 dugc sur dung rat rong rai trong
céc ung dung diéu khién bdi tinh linh hoat va do 6n
dinh hoat dong. Chip c6 3 céng A, B, C duoc truy cap
riéng biét. Cdc cong nay déu c6 kha nang lap trinh 1am
cong vao hodc ra doc lap. Ngoai ra cdc cong cta 8255
con ¢6 kha nang bit tay, do vay, cho phép giao dién véi
céc thiét bi khdc ciing ¢6 tin hiéu bt tay, vi du nhu may
in.

- PAO - PA7, PB0-PB7: Ca 8 bit cia cong A, B

c6 thé duoc lap trinh thanh 8 bit vao, 8 bit ra, hoac ca 8 bit 2 chiéu vao/ra.

- PCO - PC7: Tat ca céc bit ctia cong C déu c6 thé dugc lap trinh thanh cic bit

vao hodc cdc bit ra. 8 bit nay ciing ¢6 thé dugc chia 1am 2 phan: Phan cao (PC4-
PC7) 1a CU (Uppers bits) va phan thap (PCO - PC3) l1a CL (Lower Bits). M6i phan

c6 thé dugc str dung doc lap 1am diu vao hodc ra. Ngoai ra, timg bit ctia cong C tir

PCO - PC7 ciing ¢6 thé dugc lap trinh riéng ré.

- D0 D7: cac chan dit liéu DO-D7 ctia 8255 dugc ndi téi cac chan dit liéu cua bo

vi diéu khién dé cho phép trao doi dit liéu gifta ching.

- RD, WR: La hai tin hiéu diéu khién tich cuc mic thip va 1a cdc chan vao clia

8255. Céc chan tin hiéu ctia /RD /WR ctia 8031/51 dugc noi dén cac chan nay.
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- RESET: La tin hiéu vao tich cuc miic cao dugc diung dé xda thanh ghi diéu
khién. Khi chan RESET duoc kich hoat thi tit ca cdc cong dugc khoi dong lai 1am
céc cong vao. Trong nhiéu thiét k€ thi chan nay dugc noi t6i ddu ra RESET cla
bus hé thong hoidc duoc noi dat dé khong bi kich hoat. Ciing nhu tit ca cdc chan
vao clia IC, chan nay ciling c6 thé dé ho.
- A0, A1, /CS: /CS 1a chan chon chip, con A0, A1 cho phép chon céng. Cic chan
ndy duoc dung dé truy cap cdc cong A, B, C hoic thanh ghi diéu khién nhu trinh
bay & bang sau:

/CS |A1 |AO0 | Chon cong

0 0 0 Cong A

0 0 1 Céng B

0 1 0 Coéng C

0 1 1 Thanh ghi diéu khién

1 X X 8255 Khong duoc chon

Bang chon cong clia 8255

Cdc ché do lam viéc cua 8255

Ciac cong A, B, C cua 8255 dugc dung dé nhap xuat dit liéu, con thanh ghi diéu
khién thi dugc lap trinh dé chon ché€ do lam viéc cho cdc cong nay. Cic cong cla
8255 duoc lap trinh theo cac ché do sau:

1.  Ché doé 0 (Mode 0): Day 1a ché do vao/ra don gian. & ché do nay, cdc cong
A, B, CL, CU c¢6 thé duoc lap trinh 1am ddu vao hoac dau ra. Nén nhin
manh rang, & ch€ do 0 thi tat ca cac bit hoac l1am dau vao, hoac lam diu ra
ma khong thé diéu khién riéng & timg bit nhu cac cong PO- P3 ctia 8051. Vi
cac tng dung lién quan dén 8255 chu yéu st dung ch€ do nay va KIT ciing

chi str dung ché do ndy nén chung ta s& tim hiéu k§ hon.
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2. Chédo 1 (Mode 1): & ché do nay, cong A ,B c6 thé dung lam cong vao/ ra

hai chiéu v6i kha nang bét tay. Tin hiéu bat tay dugc cap boi cdc bit cla

cong C.

3. Chédo 2 (Mode 2): 6 ché do nay, cong A c6 thé dugc dung lam céng vao/ra
hai chiéu v6i kha nang bét tay, tin hiéu bat tay dugc cip boi céc bit cong C.

Coéng B ¢6 thé duoc dung nhu & ché do vao/ ra don gian hodc & ché do bat

tay Mode 1.

4. Ché do BSR: Day la ch€ do thiét lap / x6a bit (Bit Set/Reset). & ché do nay

chi c6 nhiing bit riéng r& ctia cong C c6 thé lap trinh dugc.

Ldp trinh ché doé vao ra don gian

Hang Intel goi ch€ do 0 1a ché do vao / ra co s6. Mot thuat ngit khac duoc st dung
pho bién d6 1a vao ra don gian. & ché do nay thi bat ki cong A, B, hay C dé thé duogc

lap trinh 1am cong vao hodc ra riéng r&. Tuy nhién mot cong khong thé déng thoi vira

la dau vao lai vira la dau ra.

< Nhom A > < Nhom B - >
D7 D6 D5 D4 D3 D2 D1 DO
Chon mode 2
dng A - Cong C
I =1/O Mode ljggﬁt 0=Mode 0 PC3- PCO
o=Oup | o G
ay i Céng C
on mode PC7 —PC4 Céne B
oest | e ||
= Mode 0 = Output _
1x = Mode 2 P 0=Output

Hinh 2.15 Khuon dang tir diéu khién ciia 8255 (ché do vao ra co sd)
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2.3.4 Kh

e N

01 va

/ra ADC, DAC

ADC, DAC

cAc BO BIEN ST TUONG TY S6, S6 TUONG TU

DAU VAO
TUONG TU
vee
a7 U14 ADC0B09/ILCC swi1 uie
- E—2 T ow |l
3]s [ 2 ) i 080 [0 SwoiP4
s R = - e
momd won  £0c
e o0 2k e
b i !
—— 2 . —- o | vmer
o = i VREF ﬁ\/
/Cs 8755 TSEG TED 5 i -
o e e B s 2l
2V a1 2 A2V PC; E
. 4 .
wssis Lo
- vee
jvee 12v 8
8255 2 L creen DAU RA TUONG TU
¢
ADC, DAC owo SoutanaLos
13 | pAcosos
ADRRESS : Tour |
CLOCK for ADC
ke
PA 2:8004H No
9
. 1 =
PB 2:8005H
PC _2:8006H i
. . CLKADC 3 OUT  DSCHG 1.5 ® - 4 c15.1 K7
CW_2:8007H o
[ 2:
L
e
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Céc linh kién chinh c6 trong mach:

ADC0809

281 INo DBO {5

£ IN1 DB1 |5
7 IN2 DB2 [3
2 IN3 DB3 [—g
5 1N4 DB4 g
TIN5 DB5 [
= IN6 DB6 |51

IN7 DB7
25 7y

54 ADDA  EOC
—53 | ADDB
ADDG

—121 +ReF

-VREF

10

> CLK

21 F
6 OE
START

©

VCC

Hinh 2.17 - So do6 chan cua ADC 0809
ADCO0809 12 vi mach chuyén déi tin hiéu tir tuong tu sang s6 8 bit. Vi mach nay
duoc ch€ tao theo cong nghé CMOS. Bo chuyén doi twong tu s6 nay sit dung phuong
phdp chuyén d6i xap xi. Sai s6 ctia phép chuyén doi 1a 1 bit. Tuy nhién do yéu cau vé
do chinh xac cua tin hiéu trong bo KIT khong qua cao nén sai s6 nhu trén 1a chidp nhan

duoc. Sau day 12 mot vai dac diém ctia vi mach ADC0809 :

- Nguon nu6i 5 V. Dai tin hiéu 16i vao tuong tu 5V khi ngudén nuoi 1a +5V.
C6 thé mo rong thang do bang cdc giai phap k§ thuat cho ting mach cu thé,

- Dé dang giao tiép véi vi diéu khién vi dau ra c6 bo dém 3 trang thdi nén c6

thé ghép truc ti€p vao kénh dit liéu cta hé vi diéu khién.

Téng sai s6 chua chinh 1/2 LSB.

Thoi gian chuyén déi 100 s .

Tan s6 xung clock 10kHz — 1028 kHz.

Dam bao sai s6 tuyén tinh trong dai nhiét do tr —40°C  85°C.

Chitc nang cua cac chan cuia ADCO0809 :
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- INO —IN7 : 8 chan dau vao tuong tu.

- A, B, C: cac chan tin hiéu chon kénh.

- Cacchan DO D7 :lacéc dau ra so.

- ALE : chan tin hiéu cho phép chét so6 liéu dau vao.
- Start : xung cho phép bat dau chuyén doi.

- CIk : dau vao cung cap xung clock cho ADC

- Ref(+) : dién ap vao chudn +5v

- Ref(-) : dién 4p vao chuan 0

- OE : Chan cho phép xudt dit liéu da chuyén déi ra DataBus.
- EOC : Cho biét qud trinh chuyén déi da két thic.

- Vcc: nguodn cung cip

Hoat dong cia ADCO0809 : Dau tién ta phat tin hiéu vao 3 chan A, B, C dé chon
cong vao tuong tu. Dé bat ddu cho ADC0809 hoat dong, ta phat xung vao chan Start.
Tiép tuc phat xung ALE dé chot dit liéu twong tu ddu vao. Sau khi qud trinh chuyén doi
tuong tu — s6 da dién ra xong. ADC0809 s& tu phat ra mot xung trén chan EOC dé béo
cho biét da két thic qua trinh chuyén déi. Dé dit liéu duoc dua ra cdc chan DO D7, ta
phat mot xung vao chan OE cua ADC0809. Bay gid ¢6 thé doc dit lieu dugc.

Trong mach nguyén ly ctia kh6i vao/ra ADC-DAC, ADC0809 dugc diéu khién
boi 2 cong cua 8255. Cong PA clia 8255 dugc ndi véi cdc chan ra s6 cia ADC, con

viéc phat xung diéu khién ADC dugc thuc hién bdi 4 bit thdp ctia cong PC.

LM555
Pay 1a vi mach dung dé tao xung clock cho ADC0809. Vi mach nay duoc sur
dung rong rii trong cic tng dung cin tao ra xung vudng c6 tin s6 thay déi. Duéi day

la so do khéi va cach lam viéc cua IC nay.
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Yoo @ 8
Ra T2
U1 4
3 7 (:59 Reset
— OUT DSCHG [— 5 Upper
5 o3 573 Comp.
cv 4—{] ¥cc
RST & — Trigger 6 Control
6— Input R DK Lower —
THR D) + b Comp. F/F
TRG | o 2 =rl3 >J7
8 o CC
VCC — 7 it Power Output
— é}b Output 2 <
LM555 c J
Hinh 2.18 - So d6 chan LM555 L Fig. 3

LM35

Trong phan chuyén d6i ADC, DAC ngoai ddu vao tin hiéu tuong tu bing cdc
bién trd vi chinh, trén KIT con trang bi mot cam bién nhiét do, ho LM35. Day 1a ho
cam bién nhiét, mach tich hgp, chinh xac cao, cé dién ap dau ra ty 1€ tuyén tinh vé6i
nhiét do theo thang do C. Ho cam bién nay khong yéu ciu can chinh ngoai vi von n6

da dugc can chinh. Ho nay cho dién 4p ra 10mV tng véi thay déi nhiét do 1a 1°C.

U6 1“ TO-92
5 A8 2 ouT Plastic Package
18 AG N
= A5 1oUT
7 At +Vs Vour GND
A2 I
5 A1 COMP B
14| o
15 1 VR- =
DAC0808 BOTTOM YIEW
L s -2

Hinh 2.20 - So' do chan ciia DAC0S08 ~ Hinh 2.19 So d6 chan ciia LM35
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DAC0808
DACO0808 12 vi mach chuyén dai tin hiéu tir s6 sang twong tu c6 do chinh xdc 8
bit. Tin hiéu tuong tu la dong (I,,,) va néu noi dién trd t6i chan I, thi két qua s€ dugc
chuyén thanh dién dp. Dong tong duogc cap bdi chan I, 12 mot ham s6 nhi phan cia
cac dau vao DO — D7 ciia DAC0808 va duoc tinh theo I.; nhu sau:
D7 D6 D5 D4 D3 D2 Dl ﬂ

for e 57 7 T8 U6 32 64 128 256
Dong dau vao Izgr phai dugc dap vao chan 14. Dong Izgr thuong dat gia tri 2mA.
Néu IREF = 2mA, con tit ca dau vao noi véi mic cao thi dong dién cuc dai ¢ dau ra la
1.99mA.
Chuyén 1, sang dién dp ¢ DAC0O808
Néu n6i dién trd t6i chan Iy thi dong duge chuyén thanh dién 4p va c6 thé kiém
tra ddu ra bang mdy hién séng. Tuy nhién, nhu vay s& lam giam d¢ chinh xdc do bi
thay doi tré khang vao cla tai. Vi vay dong Igge cdn dugc cdch ly bing céch ding
khuyé&ch dai thuat toan, vi du nhu HA17741 véi dién trd hoi tiép R, = 5 K.
Chtic nang cic chan :
- Al A8 :Cic dau vao so
- Vi+: Dién dp chuin duong
- Vi-: Dién dp chudn am
- V- (Vg) : Dién ap so sanh hiéu chinh
- V+: Dién dp nguodn cung cap
- COMP : Chan tin hiéu so sanh
- Iyyr : DOng ra duong
- [Ioyr : DOng ra am

Sau day 1a mach ting dung ph6 bién nhat cia ADC0808 :
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Vg = BV
11
_ 5 ) 1 5.000k
MSE MO—E O A A0 10.000V = Vg
AZ Qs “
7 15
AT O —0—MN—T1 5 000k
8 2 A
DIGITAL ) 'M'D'_g' DACOEDS e - Wh
INPUTS A5 Do L
.uso..'.!. ‘_c; -
A1 O . v
[ LS8 28 O St ouTPuT
i — R J__ +
- Al A2 A8
Vo=10V (—+—+. . —)
g 4 256
Vg = =19V

FIGURE 1. + 10V Output Digital to Analog Converter (Note 7)
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2.3.5 Khéi vao/ra xung s6, diéu khién dong co budéc

VAD@ RA XUNG SOA
NIEMKHIEA NONG cO BOOUO
NONG CO1CHIEA

DAU VAO SO .

VAO RA XUNG 6
PONG €O BUGC

ot s

8255_3

XUNG SO, PONG CO BUGC
ADRRESS :

PA_3:8008H
PB_3:8009H
PC_3:800AH
CW_3:800BH

PAU VAO XUNG
TU CAC THIET BI NGOATL
NHU ENCODER

DAU VAO XUNG
DANG NUT AN

=
PONG CO BUGC DONG CO 1 CHIEU

Hinh 2.21 - Khoi vaolra xung sé' va diéu khién
dong co budc, dong co 1 chiéu

Linh kién chinh c6 trong mach :

Pong co buoc

DPong co budc thuc hién viéc chuyén cdc xung dién thanh céc budc quay min clia
motor. Do ¢6 su twong ting 1-1 gifta xung dién diéu khién va budc quay clia motor nén
dong co bude ¢6 do chinh xac dich chuyén cao. Vi vay dong co budc thudng dugc sir
dung trong céc thiét bi toa do chinh xac nhu canh tay robot, mdy in, may vé, thiét bi

khoa hoc...
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Nguyén 1y hoat dong va céu tao ctia dong co budc dugc trinh bay nhu sau :

— Stator
(Elect romagnet )

Rator
(Permanent Maznet)

Hinh 2.22 - Nguyén ly cdu tao
cua dong co buoc.

Nhu hinh vé& trén 1a loai dong co budc loai nam cham vinh ctru. Roto 1am béng
nam cham vinh clru con cdc cudn day dugc quén trén stato. BuGc géc cha roto 1a 90° .
Pong co ¢6 4 cuc duoc dat & vi tri d6i dién nhau timg cap mot, gdm X, X va Y,Y.
Tuy thuoc vao chiéu dong dién chay qua cdc cuon day ma tur truong cua stato sé€ co

mot huéng nhat dinh. Do d6 roto s€ dugc dinh vi chinh xac.

Viéc thay déi thi tu chiéu dong dién chay qua céc cudn day theo mot trinh tu
nhat dinh s& diéu khién dugc dong co chay thuan hay chay ngugc nhu mong mudn. Va
toc do ctia dong co c6 thé dugc diéu chinh bing khoang thoi gian tré gitta hai 14n thay

d6i thit tu chiéu dong dién.

—| oo —|=]
R P ] e P
o|o|—[—[—=]

=== ==

Hinh 2.23 - Nguyén ly cdp xung cho dong co budc.
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Trong mach nguyén 1y & hinh 2.20 ¢6 mot header 6 dau ra dé diéu khién dong co
buéc (Stepper motor). Loai dong co budc duoc lap dat trén bo KIT 1a dong co bude c6
dién 4p ngudn cap 1a 5V va do phan giai 1a 200, tic 1a véi méi nhip diéu khién, motor

buéc s& quay mot géc = 360°/200 = 1,8°.

Hinh ctia khoi xung sé, dong co budc, dong co 1 chiéu
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2.3.6 Khoi hién thi LED matrix

LED MA TRAN

i

I

E

ULNzao3

cc vec
DATA (D0-D7) o
1) 5PAO
fi
W,
5
: seat J
jire] V1 T3, _coms < o9
! 30 (— - G6 |7 |c8
Po1 T | 2 ololo
T : :ﬁfﬂ\—‘“ ololo
oo 5 spa 1w ololo . :
= e a o o N Stolo 8x8 Bi-Color Led Matrix|
- N poo H i Qlo|o
. axix ax PClGe
P27 V1 0|0|0
T 8255_5 PR e 290
= iy £ ree T v sons ]
FFs LED MA TRAN L.~ S O
g ADRRESS : o
B Jow 8255 A
Hs PA 5:800CH N :“ZM;
o se
o 25 PB _5:800DH S "
PC_5:800EH
oas CW_5:800FH 018 g O gy 5 o O

Hinh 2.24 - So do nguyén 1y mach hién thi LED matrix

LED matrix 8x8 1a mot bang 64 diém LED bo tri theo kiéu ma tran 8 hang x 8

cot, tai m6i diém 2 LED xanh va d6 ddu chung Anot, méi hang gém 8 diém ciing dau
chung Anot v6i nhau. Nhu vay ma tran LED c¢6 24 chan : 8 chan Anot chung, 8 chan
diéu khién dén xanh va 8 chan diéu khién dén do.
Dia chi cdc cong va thanh ghi diéu khién cua 8255 diéu khién LED matrix nhu
sau : PAS :800Ch PB5 : 800Dh
PC5 : 800Eh CWS5 : 800Fh
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Y Y XY

npnnnnnp
bt L lx

I

Lol

Hinh cua khoi LED don, LED 7 doan, LED ma trin
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ULN2803: IC lam nhiém vu dém dong cho LED ma tran va dong co budc ciing
nhu dong co 1 chiéu. IC nay goém 8 bo tranzitor NPN méc Darlington, chiu dugc dién
4p ddu vao dén 30V, ddu ra dén 50V, dong I cuc dai c6 thé chiu dugc 1a 500mA, du
dé dém dong cho ma tran LED. Ngoai ra né con tich hgp céc transistor dé chong qud
dp khi déng ngat céc tai cam (céc cudn day cua dong co).

Nguyén 1y hoat dong: Khi dau vao tuong tng & miic cao thi dau ra tuong tng &
muc thap.

3 3 P 5 3 5 I

=

-

FEOFEFEREFEEC
%
¥

1
|

Hinh 2.25 So d6 chan cia UNL2803
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2.3.7 Khéi hién thi LED 7 doan va LED don

LED 7 NOAN, LED NON

veco
veco
CRa0 uso o uzs
o4 560
GN 7 0o I 3 R26. 7
1 o 8 12 R26. a
= 701 o R7o. b
2 SHy
DATA (DO0-D7) U0 03 2 R26. N
% By EF%s 2
DO LT E f
o7 Do PAQ S Rer 5 H& s 01,
o B oA _°r 15
N 02 PAZ 5 BIREG [-——ovce
B
8255 4 57 e "
D7 0§ PAE 7 LY U3t =
A0 9 7 3 R27. 560 7
LED 7 POAN L cx PO Hoo ihs ]
GND 35 PB2 602 S0 R2T. H
LED PDON U - S o © o9 :
o m— - Rl sle Ehs R2T. H
= = — 5 S PB6 5 RBI G 4 R27. 2 g
ADRRESS: . =i
i BI/RBO [F———oVCC
PA 4:C000H o
PB 4:C001H , . roas 560 )
PCe M0 1] Do A4y R28.2 a
PC 4:C002H Lo e ch R 5D
e 6 =10 R28.4
— = a2sq 0 03 L w255 d
3|—= z 5 R286 e
T
CW_4:C003H L i ol ]
p— i
b o o
vcc
u33
7 3 R29.1 560 7 -
u ] s R797 s
7] D! B R203
6 LMo R29.4 ¢
03 3 RzoS d
Y EFs £
Ho  ERE ;
Ral © K D
__°[, =13
a7
Ve
«
FZaa
«
FZaa)

T N1 ouTt 3 ——

N3 0UT3 % —
INS ouTs o~
N6 0UTe LeD
N7 ourr HE—
iNe ouTs (11 D21
%0 com —2 1 vee

RESISTOR SIP 9

ULN2803 LED

Hinh 2.25 - So do nguyén Iy mach L
hién thi LED 7 thanh

Mach giai md cho dén LED 7 thanh DM7447A

Dé c6 thé hién thi dugc cdc so lieu 1én LED 7 thanh, ta can vi mach giai ma
7447. Vi mach nay c6 nhiém vu chuyén doi dit liéu ddu vao tir cic chan DO D3 thanh

cac tin hiéu dua dén cac thanh cua LED.
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O
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N
—_

MmO o>
[{e]

BI/RBO

7447

R N
N

—_
o

Y N
Alo

‘#

Hinh 2.26 - So do chan cua 7447

Sau day la bang giai ma tin hiéu cta vi mach 7447 :

Decimal or Inputs BI/RBO Outputs

Function | LT [RBI| D € B A |(Notel)| @ b ¢ d e f g
0 H|1H]|L L L L H L L L L L L H

1 H| X | L L L H H H L L H H H H

2 HCILMUL BlubdndE To H ind . HcobmL H L

3 H]1X | L L H H H L L L L H H L

4 H]1X | L H L L H H L L H H L L

5 H]1X | L H L H H L H L L H L L

6 H1X|L H H L H H H L L L L L

7 H]1X | L H H H H L L L H H H H

8 H1X|H L L L H L L L L L L L

g H]1X|H L L H H L L L H H L L

10 H]1X|H L H L H H H H L L H L

11 H]1X|H L H H H H H L L H H L

12 H]1X|H H L L H H L H H H L L

13 H|lX]|H H L H H L H H L H L L

14 H]1X|H H H L H H H H L L L L

15 H1X|H H H H H H H H H H H H

Bl X1 X1 x X X X L H H H H H H H
RBI H|1L|L L L L L H H H H H H H
LT L XX X X X H L L L L L L L
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Peéen LED 7 thanh
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7 Segs LED

Hinh 2.27 - So do chdn cua LED 7 thanh
Dong tiéu thu ctia dén kha 16n, médi dén c6 dong khoang 100mA. Chinh vi vay ta
can c6 dién trd giGi han dong giita vi mach giai ma 7447 va LED. Trong d6 an nay, ta

st dung loai dén c6 An6t chung, mau hién thi 12 mau do.
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