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TAI LIEU LUU HANH NOI BO

LOINOI PAU

Ngay nay, mdy vi tinh (MVT) da duoc cai tién, nang cp va thi truong hod dé dat toc
do xu ly cyc nhanh, gid thanh re. Trong nhing thap nién qua, MVT da dugc dp dung
khip moi noi, thay thé cho cdc hé thdng cii nhiéu nhuoc diém. Pic biét, trong hé thong
dién, dién cong nghiép, MVT da duoc ung dung ngay cang nhleu mang lai nhiéu tinh
ning uu viét cho hé théng. Do d6 yéu cau phdt trién 1y thuyét vé hé théng c6 sir dung
MVT da mé ra nhiéu linh vuc hoc méi.

Mot vi du cu thé cua viéc ung dung MVT trong cong nghi¢p 1a cidc h¢ théng do luong
va diéu khién st dung MVT. Trong céc hé théng nay, MVT nhan cdc dir li¢u do dat trang
thdi vat 1y cia hé thong, vi du nhu nhiét do, 4p suat, dién 4p ..., va tinh todn dé dua ra
nhitng quyét dinh, tin hiéu diéu khién tr& lai hé théng, nham dat dugc céc yeu cau diéu
khién dé ra ctia hé thong.

Muon thiét ke van hanh va bao quan tbt hé do- diéu khién cong nghiép, nguoi ky su
can nim vimng vé ky thuat mdy tinh, cach viét chuong trinh, k¥ thuat ghép nbi thiét bi
ngoai vi, viéc xu 1y s6 liéu, 1y thuyet diéu khién s6.

Mon hoc ghép nbi va diéu khién thiét bi ngoal vi (TBNV) nham cung cép céc kién
thirc co ban trong viéc tim hiéu, thiét ké mach ghép ndi ngoai vi véi MVT. Cédc mach
thiét ké phuc vu cho viéc do luong, diéu khién, giao tiép gitta MVT v6i MVT, MVT véi
h¢ vi diéu khién.
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6.3.2 Cac tham s6 co ban ciia bd chuyén doi AD
6.3.3 Céc phuong phép chuyén doi AD

6.3.4 Ghép ndi véi ADC

6.3.5 Lap trinh nhén dir liéu tr ADC

CHUONG 7: UNG DUNG MAY VI TINH TRONG PO LUONG VA
PIEU KHIEN

7.1. Giéi thiéu vé ciu tric mdy tinh
7.2 Thiét ké mach ghép noi gitra h¢ thong tu dong hda vdi cac cong cua mdy vi tinh
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CHUONG 1: CO SO GHEP NOI THIET BI NGOAI VI

1.1. Gidi thiéu chung

1.1.1 Céu triic hé thong

Mady vi tinh hay hé vi xir Iy déu ¢6 cdu tric chung do Phén Noi-Man dé xuat gdm khdi
xu ly trung tam (CPU), bo nhd (M) va cac ctra vao/ra (I/0), nhu trén h1nh 1.1. Ngoai ra,
MVT con can phai trao d6i dit lidu va moi truong bén ngoai, vi du giao tiép voi nguoi su
dung qua ban phim-man hinh, trao doi dit lidu véi cdc thiét bi ngoai thong dung, cic thlet
bi ngoai trong hé¢ do-diéu khién, va cic MVT khéc trong mang. Do d6 cdc bo ghép ndi
thiét bi ngoai vi (BGN TBNV) duoc xay dung, gém:
BGN céc thiét bi vao chuén nhu ban phim, con chudt...
BGN cic thiét bi ra chuan nhu man hinh, mdy in...
BGN céc bd nhé ngoai chuan nhu 6 cimg, 6 CD-ROM...
BGN véi MVT khic trong mang nhiéu MVT.
BGN véi hé vi diéu khién, hé vi xir 1y.
BGN hé do ludng - diéu khién:

RAM ROM
;’i Il ][ Puong day dit ligu va dia chi MVT
L < Y Y A Ay Ay Ay 3
1} 11§ ] 13 1t 03 Ut puongday
BGN BGN BGN BGN BGN BGN | diéu khién
Ban phim | [Mdy in | [b0 nh& Song song | |Vao/ra Vao/ra
Man hinh ngoai /néi tiép I

|

0 cung BGN

CD-ROM Song song

/nbi tiép

i

MVT
/Vi bK

Hinh 1.1: Céu triic hé GN trao déi dir liéu tin gitta MVT va TBNV

Trong d6: VXL 1a viét tat ca vi xu ly

RAM la random-access memory

ROM la read-only memory

BGN 1a b ghép ndi

CD-ROM Ia compact disk read-only memory

CN Ia cong nghi¢p

DK 1a diéu khién

Co Céu Thlet
chap  p=bi
hanh CN
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bit biét trong hé do luong - diéu khién, MVT nhan dit liéu trang thai vat 1y cua hé
thong (nhiét d9, ap suat, dién ap, dong dién...) dudi dang tin hiéu dién, tur dau do cic bo
cam bién (sensor) bo chuyen ddi (tranducer), bd phat hién (detector). Va MVT con nhan
thong tin vé trang thai san sang hay ban cua thiét bi do.

MVT sau d6 dua tin hiéu chip nhan trao d6i dir liéu v6i TBNV, thu thap va xu 1y dit
liéu, tinh todn céc tin hiéu diéu khién dua ra cic co cu chép hanh (cdc van déong mé, cic
role trong mach dién, cdc mach dong luc diéu tbc dong co dién...), hay dua ra cic thong
s0 k¥ thuat cho thiét bi.

Ngoai ra, MVT con can luu trit dit liéu trén 6 climg, dia compact (CD-ROM) dé tra
ctru ldc can, hién thi két qué do dudi dang bang s6 liéu, dang dd thi hay hinh vé dd hoa
trén man hinh.

1.1.2 Nhié¢m vu ciia by ghép néi

TBNV dugc ghép ndi véi MVT thong qua céc phan thich tng vé cong nghé va thich
tmg logic nhu hinh 1.2. GN cong nghé 1am nhiém vu diéu chinh mirc tin hidu giira cong
nghé san xuat TBNV va cong nghé san xuit cidc mach cdu tric nén BUS cia MVT. GN
logic 1am nhiém vu tao cdc tin hi¢u diéu khién TBNV tir nhiing tin hiéu trén BUS hé
thong. Nhiém vu cia BGN 1a phdi hop trao d6i dit liéu gitra MVT va TBNV.

1. Phéi hop vé mikc va cong sudt tin hiéu

- Muc tin hi¢u cia MVT thuong la muac TTL (0V, 5V), trong khi TBNV ¢6é mic

dién thoai (£15V, £48V) hay muc dién cong nghi¢p (220V/380V).

- Cong sudt dudong ddy MVT nho (c& chuc mA), trong khi cong suat can cho

TBNV la rat 16n tiy theo ting hé thng.

Do d6 BGN phai bién ddi dién dp va khuéch dai cong suat cho phit hop gitta MVT va
TBNV. Thuong dung vi mach 3 trang thai dé dua dir'liéu ra, dua dir liéu vao. Do d6 vi
mach s& & trang thdi tr& khang cao khi khong c6 trao ddi dit liéu, dé c6 lap TBNV véi
MVT, dé khong tiéu thu mot chidt céng suat nio cua dudng diy va dé bao vé MVT.

2. Phoi hop vé dang dir liéu

- Dit liéu trao d6i cia MVT 1udn 1a song song & dang sd nhi phén, c6 thé truyén

theo 8 bit, 16 bit, 32 bit, 64 bit.

- Dir liéu ctia TBNV c¢6 thé song song 8 bit va 16 bit, ni tiép hodc tin hiéu lién tuc.

Do d6 BGN s& chuyén d6i dang dir lidu cho phu hop gitta MVT va TBNV, vi du

chuyen doi tir tin hiGu lién tuc sang tin hi¢u so.

3. Phoi hop vé toc dé trao doi dir lidu

- MVT thuong hoat dong véi tdc do cao (tan sb 1én téi hang tram MHz) trong khi

TBNV thuong hoat dong cham hon nhiéu.

Do d6 BGN nhan va luu dir liéu tr MVT 1di truyén cho TBNV theo phip chim cua
TBNV, giai phong cho MVT lam nhiém vu khéc (phuc vu TBNV khéac, chay chuong
trinh xir 1y s6 liéu hay hién thi trén man hinh). Tuong ty, BGN nhan dir liéu cia TBNV
va cho MVT doc dir liéu vao.

4. Phéi hop vé phwong thikc trao doéi dir liéu

- Viéc doc/xuit dit liéu do MVT khéi xudng:

Khi d6, MVT dua 1énh diéu khién t&i khéi dong BGN hay TBNV, MVT doc trang théi
ctia TBNV. Néu trang thai TBNV chura sén sang, MVT sé& cho.
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Néu TBNV ¢ trang thai san sang, MVT sé tién hanh d(_)c/xuét dir li€u.

- Viéc doc/xuit dit liéu do TBNV khoi xudng:

Khi d6, TBNV dua yéu ciu trao déi dir liéu to1 bo phan xu 1y ngit ciia BGN. Néu co
nhiéu TBNV dong thoi dua ra yéu cau, BGN sé& sip xép theo thir ty vu tién dinh san, roi
dua ting yéu cau toi MVT. MVT sau khi nhan tin hi¢u yéu cau, sé chuan bi va dua tin
hiéu x4c nhan san sang trao d6i. Pén luoc BGN nhan va truyen tin hiéu sin sang dén cho
TBNV. Sau d6, MVT va TBNV s& trao d6i dit liéu qua trung gian 12 BGN.

UMY diéu khién
diéu khién BGN

<

MVT GN | GN TBNV
s6 ligu |logic: €Ong | ¢ Jisu
<> ngh¢ L~ ~

Hinh 1.2: GN giita MVT va TBNV

1.1.3 Thii tuc trao déi dit liéu ciia mdy vi tinh
MVT trao ddi dit liéu véi TBNV theo mot trong hai ché do:
- Ché do chuong trinh:
GOm céc 1énh VAO, RA va CHUYEN dir liéu giita cdc thanh ghi.
- Chédo truy cap thang toi bd nhd:
BGN Iiic nay diéu khién sy trao doi gitta TBNV va by nhd qua trung gian BGN. Cac
cua vao ra cua VXL ¢ trang thdi tré khang cao. BGN diéu khién moi hoat dong cua bd
nhé va TBNV, bao g@)m:
. Phat dia chi cho b nh¢ va TBNV.

. Phét Iénh doc RD hay ghi WR s liéu.
. Céc s0 liéu doc, ghi dugc trao doi gitra bd nhd va TBNV thong qua cac thanh
ghi dém cuia BGN.

O ché db trao d6i dit liéu theo chuong trinh, viéc thuc hién c6 thé theo mot trong ba
phuong phap sau (hinh 1.3):

- Pong bo hay khong d6i thoai.

- Khong ddng bd hay c6 dbi thoai.

- Ngit chuong trinh.

1. Trao déi dong bé:

Sau khi khoi dong TBNV, MVT khéng can quan tdm téi TBNV c6 san sang trao doi
dir liéu hay khong ma dua ludn 1énh trao ddi dit liéu. Do d6 TBNV phéi ludn sin sang
trao d6i dir liéu. Phuong phép trao doi dit lidu nay c¢6 wu diém 1a nhanh, khong ton thoi
gian chd doi. Tuy nhién né ¢6 nhuoc diém 1a thiéu tin cdy, doi khi bi mat dit liéu vi c6
thé c6 sy c6 1am TBNV chua sén sang trao doi.

2. Trao doi khéng dong bo:

Trinh tu trao ddi dién ra nhu sau:

- MVT dua tin hiéu diéu khién t6i BGN.

- MVT cho va kiém tra trang théi san sang trao ddi cia TBNV. Néu chua sin sang

thi doc 12 kiém tra lai trang théi nay.
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- MVT trao d6i dir liéu v6i TBNV khi da san sang.

Phuong phdp nay thuong dung vi toc d6 trao ddi dir liéu cia TBNV cham hon so véi

MVT. Phuong phép trao doi dir liéu nay c6 vu diém 1a rat tin cdy, nhung lai t6n thoi

gian st dung MVT.

3. Trao doi theo ngdt chwong trinh:

Phuong phdp nay khic phuc duge nhuge diém cta phuong phép trén. Trinh ty nhu

sau:

- MVT dang thuc hién chudi 1énh ctia chuong trinh nao dé.

- TBNV ¢6 yéu ciu trao ddi dif liéu, s& goi tin hiéu yéu cau trao ddi (yéu cau ngat -
INTR).

- MVT dua tin hiéu chip nhén (x4c nhan ngét INTA).

- Chuong trinh chinh bi ngat MVT chuyén sang chuong trinh con phyc vu ngat,
tire chuong trinh con trao ddi dir liéu cho TBNV di yéu cau

- Chuong trinh chinh lai dugc tlep tuc thuc hién & chd bi ngat.

Chuong trinh Chuong trinh Chuong trinh
Trao d6i i Z-
dit liéu Ngt Trao doi
l dir liéu
Trao d6i v
dir lidu
a) Déng bo b) Khong d@)ng bo c) Ngét chuong trinh

Hinh 1.3 : Trao doi dir liéu theo chwong trinh
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1.2. Giéi thiéu mot s6 vi mach dung trong bo ghép noi

Thong thuong BGN c6 cdc thanh chét dit ligu, bd dém 3 trang thdi dé ndi v6i BUS va
cac mach lat tao tin hiéu doi thoai.
1.2.1 Cdc mach logic co bdn

Mach AND
_ SNT7408 VCC 4B 4A 4Y 3B 3A 3Y

14{ {13] {12] |11] |10 9

R B
C1E]

4115116117
lA lB lY 2A 2B 2Y GND

Béng trang théi

=il eniifs il il 4
asfiia ol oall el -~
==l ol el el

Mach OR Vee 4B 4A 4Y 3B 3A 3Y
- SN7432 MW Béng trang théi
A B Y
L L L
H L H
L H H
H H H
IA 1B 1Y 2A 2B 2Y GND
Mach NOT
- SN7404: \;Zc 6]/; 6132f 5;/1* 512)( 4;4 4y Bang trang thai:
_ SN7405 bl i fiol [o][8]
- SN7406 Lol Lol o]
A Y
L H
Py oy o AT
617
IA 1Y 2A 2Y 3A 3Y GND
Mach EX-OR ~ Vec 4B 4A 4Y 3B 3A 3Y Bang trang thai
N3 Jﬁuﬁlﬁuﬁuﬁmn
A B Y
L L L
H L H
L H H
H H L

lA IB IY 2A 2B 2Y GND
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Mach NAND
- SN7400 Vce 4B 4A 4Y 3B 3A 3Y Béng trang thai:

_ SN7401 14 113] {12] [11[ |10[ {9

N gay-s
CENCE

1A 1B 1Y 2A 2B 2Y GND

=aill eli= =il enlil® <
asiifa ol enll il -2
alijenjijasiiesiiles

Mach NOR Béng trang théi
- SN7402 Vee 4B 4A 4Y 3B 3A 3Y

- SN7428

TI{2(]13]14]]|5]]6]]7
1A 1B 1Y 2A 2B 2Y GND

el enliienill el 4
asiifa ol enll il -=
ol el el sl

Mach EX-NOR Béng trang théi
- SN74HC266 Vee 4B 4A 4Y 3B 3A 3Y
14) {13[ {12 {11] {10 {9 {8 A B Y
L L H
H L L
L H L
H H H
1

1A 1B 1Y 2A 2B 2Y GND

Mach dém 3 trang thai kich hoat murc thép
- SN74125 vy 4C 4a 4Y 3B 3A 3Y Bang trang thai

- SN74425 14 13l f12] {11l {10l {9 |8

Fa
el it

L1213 [14f[5]]6]]7
1IC 1A 1Y 2C 2A 2Y GND

Trong d6 Z.. 1a trang thdi tré khang cao.

allialli==ilfe!
T X
o N

Mach dém 3 trang théi kich hoat mtrc cao
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- SN74126 Bang trang théi
. SN74426 Vee 4C4 4Y 38 3A 3Y
14] [13] [12] [11] [10] [9] [8]
L[?_| C A Y
L X Zo
H L L
rg_‘ H H H
1 4
IC 1A 1Y 2C 2A 2Y GND
1.2.2 Cdac mach lat: -
- SN7474 Vee CLR 2D CK PR 2Q 26 Bang trang thai
14] [13] [12] [11 10 9
| i J PR CLR CK D
CK
CERa CLRQ L H X X
CK H L X X
DPRQ[+
L\—I | L L X X
L2113 ]14115[16117 H H T H
T ID 1 1 1Q [oGND
CLR CK PR Q H H T L
H H L X

Trong d6 Qo 1a trang thdi cii trudc d6, H' 12 trang thdi cAm.
1.2.3 Cac mach thanh ghi dém

==t ol i)
aclil alli=>iie -l oliF ol

<
Ol

(=)

- SN74LS373, SN74LS‘374 12{ loai vi mach chdt truyén qua 8 bits cjmg dém 3 trang
thai. Pém va chot dugce diéu khién doc 1ap bang cac dau vao diéu khién khac nhau la:

« OE (Output Enable): Mé céng-dém )
= LE (Latch Enable): di‘éu khién m& chot
= CP (Clock Input) : Pau vao xung suon 1é€n

LOGIC DIAGRAMS

SN74LS373
® 6 @

® @
B: Dy D2 D3 Dy
D _| /D _ D _ D _|
we | oM | M| 2| &2
LE . CJ
@ >

e YV Y Y [Y

Ogp ] 02

o
® ® ©
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Bang sy that cua 74L.S373

MODE Hoat dong Pau vao Thanh Pau ra
ghi noi
OE LE | D; O;
Kich hoat va doc L H L L L
thanh ghi
L | H  H H H
Chét va doc thanh ghi L L | x Qo Qo
Chot va khéng cho ra H X X X Z.
SN74LS374
® @Dﬂ @D @D @D . @D @Dﬁ D?
1 2 3 4 5
o] X ) X 1 ,L
P D CP D P D CP D cP CP D TP D P D
Q Q Q Q Q Q Q Q Q Q Q Q Q
; | ;]; 1 ; | % 1 % ;i[{ h % i H
0E
® [ o9 | o4 | 0z | o3 | o5 | 0g 07
® ® ® @®
Bang sy that cua 74L.S373
MODE Hoat dong Pau vao Thanh Pau ra
ghi noi
ﬁ CP | D O;
Kich hoat va doc L L L L
thanh ghi J\_
L A H H H
Chét va doc thanh ghi L L X Qo Qo
Chét va khéng cho ra H X X X Z.

Bo diéu khién bus chdt hé 8 loai CMOS 82C82
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R el 1
Dig : Da ' DOy
Nl (oS |
1 ¥ 1
L o e b b b b b J
Dl ' b DO,
. e
DI, ._:- _______ 'E[— DO,
Dis :' ': DO,
— —
Dly :' _______ 1 DOy
) T
Dis 1 DOs
Dig —E _________ DOg
D oot | DO7
| R ] o
STE  OF
Bang sy that cua 82C82
STB OF DI DO
X H X Z,
H L L L
H L H H
2 L X Qo
Trong d6: H lalogic 1 L 1a logic 0
X 1a bat ky Z.. 1a trang thai tré khang cao
12 suon xung 4m Qo la chot gid tri cua dir liéu sau cung

1.2.4 Cdac mach gidi ma dja chi )

Mot sO vi mach dugc dung nhiéu trong cic hé thong giai ma cua VXL 1a SN74L.S138
(mach gidi ma 3-8), SN74LS139 (hai giai ma 2-4).

D¢ minh hoa cho phuong phép nay ta chon vi mach 74LS138. Bang sy that cua vi
mach cho biét tai mdt thoi diém chi c6 mot trong tdm dau ra ¢ mic logic 0. Diéu kién
can dé c6 mot trong cic mirc thip & dau ra la cdc dau vao E,, E,, E, phai dugc kich
hoat, tirc 12 E,, E, & mitc thip va E, & mic cao. Khi 74LS138 da dugc kich hoat, céc
dau vao dia chi Ag, A; va A, s& lua chon dau ra, diéu nay cho phép cé thé chon dugc mot
trong tam thiét bi nhé khac nhau tai mot thoi diém.
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Tai 1liéu mon hoc: Ghép ndi va diéu khién thiét bi ngoai vi

LOGIC DIAGRAM

Az A1 Ap E1 E2E3
®| © @B _|® Ve =PIN 16

GND=PIN 8

V V v () = Pin Numbers

) .
i T T l [ 1L
@l @@l @
07 Og O O4 O3 O O Op
Bang su that ctia 74L.S138
Piu vao Output

Enable Select

E_1 E, E A A /A O 1 23 4 56 7
H x|x|x|x|x HHHHHHH H
x Hlx|x | x x  HHHHH HH H
x  x|L|x |/ x x HHHHHHH H
L L HL L L L HHHHHH H
L L HLL HHULMHMHHHH H
L L' HLHULHHULHHHHH
L L' HLHHHHMHLHHH H
L L' HH/L L HHHMHLHH H
L L' HH/L HHHHMHH L H H
L L HHH L HHHMHHMHL H
L L HHHHHMHMHMHHHH L

Vi du vé& mach giai mi dia chi cho ROM c6 thé tham khdo trén hinh 1.4.

Giang vién: Nguyén Vin Minh Tri
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Tai 1liéu mon hoc: Ghép ndi va diéu khién thiét bi ngoai vi

Al |
Addrezs |
al2
00 2764 -
Diata
o7
E—C\OE
Al ——08M A 0 oi_E
Ald — B 1k F
Al3 = 2 CE
L El . ! 2764
o E2 1
1
alé E3 D —oCOE
TE o CE

AlLT
A=
Hinh 1.4: Mach gidi ma chon ROM dung 741.S138

1.2.5 Cdc mach truyén dir li¢u
- SN74L.S245

» Céic chan A1+AS8, B1+B8 la cdc chan gui/ nhan dit liéu 2 hudng twong Uing.
= Chan 19 (G ) 1a chan chon IC (Chip Enable).
*= Chan 1 (DIR) la chan chon hudng gui/ nhan dir li¢u (Direction).

Vee E Bl B2 B

|E'I]||19||1E”1?”16”1.‘:”14”13”12”11'

T ;;7 ]
I1IIEII3II4IIhII L7 L8 ][ e f{s0]

7
DIR Al A2 A3 A4 A5 AB A7 AB- GND

Bang su that ctia 741L.S245

G DIR Hoat dong

L L D{ liéu vao B, ra A
L H D{r liéu vao A, ra B
H X Zeo
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Tai 1liéu mon hoc: Ghép ndi va diéu khién thiét bi ngoai vi

CHUONG 2: GHEP NOI VAO RA SONG SONG PIEU KHIEN BANG
CHUONG TRINH

2.1. Caclénh vao ra dir liéu
2.1.1 Cdc lénh vao ra bang hop ngi:

Lénh dé nhén dit liéu tir thiét bi vao/ra 1a INput va mot 1énh dé giri s6 lidu ra thiét bi
vao/ra 1a OUTput. C6 bdn cich ding khdc nhau ctia mdi 1énh nay: hai loai chuyén di
lidu 8 hay 16 bit thong qua cdc cong vao/ra 8 bit, va hai chuyén dit liéu 8 hay 16 bit thong
qua cdc cong 16 bit.

Vi dy hai Iénh sau ddy s& doc céc byte ciia duong dan dit lidu tir cong LPT1:

MOV DX,378H ; nap dia chi cua thanh ghi dir liéu vao DX

IN ALDX ; doc thong tin trén dwong dan dir liéu (DO dén D7) ciia LPTI
sang thanh ghi AL

Béang 2.1: Bang cac Iénh vao ra

Instruction Data Comment
Width

IN AL,d8 8 Poc mot byte tir cdng vao/ra 8 bit
IN AL,DX 8 DPoc mot byte tir cdng vao/ra xdc dinh boi thanh ghi DX
IN AX,d8 16 DPoc mdt word tir céng vao/ra 8 bit
IN AX,DX 16 DPoc mdt word tir céng vao/ra xac dinh bai thanh ghi DX
OUT d8,AL 8 Guri mot byte ra cong vao/ra 8 bit
OUT DX,AL 8 Guri mot byte ra cong vao/ra xdc dinh boi thanh ghi DX
OUT d8,AX 16 Gui mot word ra céng vao/ra 8 bit
OUT DX,AX 16 Gtri mot word ra céng vao/ra xac dinh bai thanh ghi DX

Chd y: d8 chira dia chi 1a cong vao/ra 8 bit, va DX chira dia chi 1a cong vao/ra 16 bit.
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Tai 1liéu mon hoc: Ghép ndi va diéu khién thiét bi ngoai vi

2.1.2.Cdc l¢gnh vao ra bang Turbo C

Bang 2.2: Bang cac Iénh vao ra

Instruction Data Comment
Width
outportb(addr_port,data_var) 8 Guri mot byte ra cong vao/ra 8 bit xdc dinh béi dia chi addr_port
Data_var=inportb(addr_port) 8 Poc mot byte tir céng vao xac dinh bdi dia chi addr_port
outport(addr_port,data_var) 16 Gui mot word ra céng vao/ra, 8 bit thép xdc dinh bdi dia chi
addr_port, 8 bit cao xac dinh bai dia chi addr_port+1
Data_var=inportb(addr_port) 16 DPoc mot word tir céng vao/ra, 8 bit thép xdc dinh bdi dia chi
addr_port, 8 bit cao xac dinh bai dia chi addr_port+1
outp(addr_port,data_var) 8 Gui mdt byte ra céng vao/ra 8 bit xdc dinh bdi dia chi addr_port
Data_var=inp(addr_port) 8 Poc mot byte tir céng vao xac dinh bdi dia chi addr_port
outpw(addr_port,data_var) 16 Guri mot byte ra cong vao/ra, 8 bit thip xdc dinh béi dia chi
addr_port, 8 bit cao xac dinh bai dia chi addr_port+1
Data_var=inp(addr_port) 16 DPoc mot word tur céng vao/ra, 8 bit thép xdc dinh béi dia chi

addr_port, 8 bit cao xac dinh bai dia chi addr_port+1

Vi du céc 1énh sau xuét 5 (8 bit 00000101) qua thanh ghi dir li¢u cta LPT1

#include <dos.h>

#define Dat_reg 0x378

char data_var=5;

outport(Dat_reg,data_var);

2.1.3 Cdc l¢nh vao ra bang Turbo Pascal

Bang 2.3: Bang cac Iénh vao ra

Var := port[addr];

Instruction Data Comment
Width
Port[addr] := varl; 8 Guri mot byte ra cong vao/ra 8 bit xdc dinh boi dia chi addr
8 Doc mét byte tu céng vao xdc dinh boi dia chi addr

Vi du:

Uses crt;

Giang vién: Nguyén Vian Minh Tri
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Tai 1liéu mon hoc: Ghép ndi va diéu khién thiét bi ngoai vi

Port[$378] := X; Xudt ra gid tri bién X lén duong dan dir liéu (DO dén D7) cua céng
LPTI ,
Y := port[$379]; Poc néi dung thanh ghi trang thdi cua LPTI vao biéen Y

Chd y: Mot chit s & hé 16 phai thém dau: Ox vao trudc sd d6 trong ngdn ngir C,
va$ vao trude so d6 trong ngdn ngir Pascal.

2.1.4 Gidn dé thoi gian cdc lénh doc/ghi div lidu:

Bus hé théng, bao gém bus dit liéu (data bus), bus diéu khién (control bus) va bus dia chi
(address bus), 1a cdc dudng din truyén thong gitra vi xtr 1y va TBNV.

Céac VXL 8 bit dir liéu thuong c6 8 dudong day & data bus, va 16 duong diy tuong ting 16
duong dia chi & address bus. Hai tin hi¢u RD, WR & control bus thuong dugc str dung
dé xdc dinh thoi diém dit liéu 6n dinh trén data bus.

Hinh 1.5 12 gian d0 thoi gian tin hi¢u trén bus hé thong.

Dir liéu duoc Dir liéu duoc
doc vao VXL ghi ra TBNV
Chu ky doc ol Chuky ghi [¢
address
bus Jg __ ><
Dir liéu tir Dit liéu tir

data bus TBNVC} .................................... o ¥ VXL

RD

WR

Hinh 1.5: Gién d6 thoi gian tin hiéu trén bus hé thong.

MB&i chu ky bus (bus cycle) bao gdm viéc chuyén 1 tir dit liéu gitta VXL voi bd nhé hoic
TBNV. Méi chu ky bus bt dau khi VXL xuat mot dia chi dé chon mot vi tri bd nhé hodc
cdc cong vao ra. Trong gian d6 nay, cic bus dia chi va dir liéu duoc biéu dién bang 1 cip
duong thang dé chi thong tin trén bus 6n dinh. Khi cdc duong trén so do cit ngang nhau
dién ta dir liéu da thay doi. Puong nét dut 1a trang thdi tha n6i khi khéng c6 thiét bi nao
14i n6.
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Tai 1liéu mon hoc: Ghép ndi va diéu khién thiét bi ngoai vi

2.2 Ghép ndi song song don gian: c6 hay khong cé d6i thoai

2.2.1 Cira vao don gian khong doi thoai

Hinh 2.1 m6 td mdt ctra vao don gidn khong can tin hiéu ddi thoai. Tin hi€u vao tr bo
cam bién (BCB) duoc ndi voi bus dix liéu cia MVT thong qua by dém ba trang thai.

Khi ching ta 18p trinh doan 1énh:

C: datal = inport(addrport);
Pascal: datal := port(addrport);

Trinh bién dich s& chuyén doan 1énh trén thanh ma mdy, va khi chay doan ma mdy
nay, VXL s€ tao ra cdc tin hi¢u:

- Ap...A;s tur addrport

- RD kich hoat & mirc 0.

B giai ma sé so sanh cdc gi tri trén dudng dia chi véi dia chi céng cho trudc, néu
trung dia chi, dau ra bd gidi ma s€ kich hoat & muc 0. Do d6 dau ra mach OR s& & muc 0,
kich hoat cho bd dém ba trang thai mé ra, va dir li€u tor TBNV s& dd vao bus dit liéu cua
VXL. Lic nay, VXL s€ nhan

- D,,...,D, géan vao cho bién datal.

Két thiic chu ky 1énh, RD tro vé muc 1.

bia chi
Ao... A
0= — Giai ma
RD i
D, s BCB 1
D, :& BCB 2
N
D, }1 BCB 7
|
Bus MVT BGN TBNV

Hinh 2.1: Cira vao don gian, khong cé doi thoai
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Tai 1liéu mon hoc: Ghép ndi va diéu khién thiét bi ngoai vi

2.2.2 Cika ra don gidn khong doi thogi

bia chi
A()...A15
Gidi ma
W|::> iai ma D_,—D*f'— +E
K/bai
D, [ LI~ R—
D "_|>_ -
NN R—1
| "—|>_ -
D, —
S Q—
=T
Bus MVT BGN L

Hinh 2.2: Cira ra don gian, khong c6 doi thoai

Tuong tw, mot ctra ra don gian khong c6 d6i thoai dugc thé hién trén hinh 2.2. Dit lidu
tir VXL dugc goi ra TBNV qua thanh ghi dém, diing dé diéu khién den. Mach khuéch dai
s& nang cong suat 1én phit hop véi cong sudt caa den.

Khi 1ap trinh phin mém, chiing ta s& gb vao dong 1énh

C: outportb(addrport,data2);
Pascal: port(addrport) := data2;

Trinh bién dich s& chuyén doan 1énh trén thanh ma mdy, va khi chay doan ma mdy
nay, VXL s€ tao ra cdc tin hi¢u:
- Ay...A;s tur addrport

- WR kich hoat & mirc 0.

B§ gidi ma s€ so sanh cédc gia tri trén duong dia chi voi dia chi céng cho truée, néu
trung dia chi, dau ra bd gidi ma sé€ kich hoat & muc 0. Do d6 dau ra mach NOR s& nhay
1én murc 1, kich hoat cho bd thanh ghi dém mé ra, va TBNV nhan dit liéu tt MVT, gom:

- D,,...,D, twong ing voi bién data2.

Két thiic chu ky 1énh, WR tré vé mirc 1.
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Tai 1liéu mon hoc: Ghép ndi va diéu khién thiét bi ngoai vi

2.2.3. Cita vao don gidn cé déi thogi

. ) 1

Dbia chi [Q‘Q D—

Ay...Als T :?O_:I\ CKL4 U
) Giaima o D = % Xung
RD ' I__nap fL
D, BCB 1
D, 1t BCB 2

, 4—0
D, }]‘ BCB 7
Bus MVT il TBNV

Hinh 2.3: Cira vio c6 déi thoai

Cura vao co do6i thoai thé hién trén hinh 2.3. TBNV goi s0 lidu toi dau vao cdc thanh
ghi. Khi s6 lidu da on dinh, thiét bi ngoai vi goi tiép mot xung nap. Suon lén xung nap
dua dir liéu cia TBNV vio nhé trong thanh ghi. Suon xudng xung nap kich mach 1at, dua
dau ra Q = D = 1. D6 1a trang théi san sang cia TBNV. Bo VXL s& kiém tra trang théi
nay bang thuat toan trong doan 1énh:

#define BITO 0Ox01;
#define addrportl OxO0F8;
#define addrport3 OxO00F9;
do

data3 = inportb(addrportl );
while (data3 &BITO!=BIT0);
data4 = inportb(addrport2);

Bang 1énh inportb dau tién, VXL s& dua dia chi addrportl ra cdc chén dia chi, kich
hoat RD =0. Pau ra OR = 0, m& mach dém ba trang théi,, dua tin hié}l Q =1 vao duong
dir liéu Dy. Qua do, dir licu véi Dy = 1 s€ duge gan cho bién data3. Két thic chu ky Iénh,
RD =1, du ra cong OR chuyén sang mutc 1 1am mach dém ba trang thai chuyén sang
trang théi tr6 khang cao, cach ly chan Q va duong dir liéu D.

Sau khi VXL ki€m tra thay dir li€u da san sang (bit Dy = 1), 1énh inportb thir hai s€
lam VXL tao tin hiéu kich m¢ by dém ba trang thdi, dua dir liéu cia TBNV dang nh¢
trong cdc thanh ghi vao bus dir liéu va gan cho bién data4. Ciing bang xung chon mach
nay, mach lat sé xod Q vé muec logic 0.
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Tai 1liéu mon hoc: Ghép ndi va diéu khién thiét bi ngoai vi

2.2.4 Cita ra don gidn cé doi thoai

o
055 TBNV sin
RD < - sang nhan
Pia chi O
) P
AO"'A15 o ' £ lie <
I:ﬂ Giai ma P+ _LlF DO jio iéu san
WR ) - sang
Cl Ghi nhan
ral .
D, M Dai
« ||
b, N
- L~
" L
Bus MVT BGN TBNV

Hinh 2.4: Cira ra c6 ddi thoai

Hinh 2.4 mé ta ctra ra c6 ddi thogi. Khi TBNV séin sang nhan dir liéu, TBNV s& dua ra
mot tin hi¢u logic 1. BO VXL s€ ki€m tra trang thdi cia TBNV trong doan 1énh:

#define BITO Ox01;
do

data5 = inportb(adrport);
while (data5 &BITO != BIT0);
outportb(adrport,data6);

Céch hoat dong cuia VXL tuong tu trén, 1€nh inportb s€ nap dit liu c6 Dy = 1 vao bién
data5, bién nay ding dé so sdnh nhan biét TBNV san sang chua. Két thiic 1énh inportb,
dau ra mach OR chuyén sang 1, tao xung 1én & dau ra mach AND, lam chuyén trang thai
mach 14t Q = D = 0, dong thoi 1am mach dém ba trang thdi chuyén sang trang théi tro
khéang cao, cich ly chan Q va duong dir li¢u D,.

Néu thdy TBNV sin sang nhan thi 1énh outportb tiép theo s& goi dia chi adrport cling
tin hitu WR =0 tao ra mot xung ra mach OR. Suon 1én xung nay nap dit licu data6 trén
bus dit liéu vao thanh ghi dé xuat ra TBNV, suon xubng dua tin hiéu Q = D = 1, béo cho
TBNV la s liéu san sang. Sau khi nhén s6 liéu, TBNV sinh ra tin hiéu ghi nhan dé xod
tin hiéu sd liéu san sang (vé mirc 0) va 1ap tin hiéu TBNV sin sang nhan (1én mac 1), cho
bd VXL goi s6 liéu tiép theo.

Trao d6i dir liéu c6 dbi thoai 1am viéc chic chan hon trao doi khong ddi thoai. Vi
TBNYV c6 toc d§ hoat dong cham, nén s6 li¢u dau vao VXL c6 lic khong ding khi TBNV
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Tai 1liéu mon hoc: Ghép ndi va diéu khién thiét bi ngoai vi

¢6 s0 liéu chua 6n dinh. Do d6 mot thuét todn can dung cho trao d6i khong doi thoai 1a
doc nhi€u lan va kiém tra két qua cic lan vd&i nhau. Néu két qua giong nhau thi dir li¢u
vao xem nhu on dinh.

r

2.3 Ghép noi song song

2.3.1 So do khéi va chiic ning cdc khéi ciia 8255A

diéu khién bang chwong trinh

Phin GN v&i VXL Phén diéu khién noi bo Phén GN véi TBNV
PA;O1 —/ 40apA, | v
PA,02 39 BPAs | piéu Nhém [PA,... PA;
PA, 3 38 OPA, ”| khién L A k=
PA,O4 37HPA; nhém cra A
RD 0O5 36 O wr A
cs 06 35 ORESET
GNDL7 34D, ) ' 1
A, 08 33@D, Bus 56 PC,...PC
Aod9 320D, liéu o Nhém B |F 4+ &7
PC; 010 8255A 31[QD; D,..D, |Pém Bus|so li€u trong ctra C, 4 (=
PC, O11 30 D, <——5|bus 50 bit cao
PCs 12 29 AD;5 liéu
PC, O13 28 AD, -
PC, 014 27p D, _ Nhém B [PCo--- PCs
pC, 015 26 Vee LD—CD'* ctra C, 4 (=
PC, O16 250 PB, WR i€u it thi
PC; Oi7 2401 PB, A, khién bit thap
PB, 018 23 PB;s Ag doc/ghi k)
PB, 019 220 PB, RESET| [
PB, 020 21 PB; Cs 7 Didu Nhém | PB,... PB;
‘ - Khién B k=
Hinh 2.5: So d0 chan va so do khoi ctiia 8255A nhém clra B
B
[ 4
_p K ~ D,+D, INTRAJ
INTR ° ' —
7D » RD INTRg
WR > WR
RESET—1>°—>RST PA, + PA,
8255A TBNV
VXL
AO > AO N————————————————Vv
A, o A PC,+PC,
Giai ma - A N
A +A Y diachi p——>9CS N on —pn
dia chi PB,+PB,
cao
Hinh 2.6: So' dd GN 8255A véi VXL va TBNV
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Tai 1liéu mon hoc: Ghép ndi va diéu khién thiét bi ngoai vi

Vi mach PPI 8255A 1a vi mach diéu khién bang chwong trinh dugc 4p dung kha rong
rdi. Hinh 1.10 trinh bay so 6 ghép ndi 8255A, gdm c6:
1. Phdn ghép néi véi VXL:
- B0 dém sb liéu dé trao d6i dir lidu hai chiéu gitta MVT va dudng diy sd liu
trong.
- B logic diéu khién doc viét: tirc bo giai ma dia chi 1énh cho céc thanh ghi dém va
thanh ghi diéu khién.
Véi to hop céc tin hi¢éu dia chi (Ao, A;). chon vi mach (CS ), cac 1énh doc (RD) va
ghl (WR ) cia VXL, ta c¢6 cic Iénh ghi va doc khac nhau cho cic ctira (A, B, C) va tir
diéu khién (control word) nhu bang 2.4.
Béang 2.4: Bang trang thai cia 8255A

Ai Ay CS RD WR Lénh (ciia VXL) Chiéu di chuyén sé liéu (véi
VXL)

0 0 0 0 1 bDoccuaA CiraA—>Dg...Dy

0 1 0O 0 1 DoccuaB CtaB - Dy ... Dy

10 0 0 1 bDoccraC CtaC —=Dy... Dy

1 1 0 0 1 Khong c¢6 gia tri

0 0O O 1 O GhicuaA Dy...D;—>Cla A

1 0O O 1 O GhictaC . i Dy...D; = Ctra C

1 1 O 1 O Ghithanh ghidi€u khién Dy ... D; — thanh ghi diéu

khién
X X I x x Vi mach ¢ trang thdi tr6 Khong c6 trao ddi sb liéu
khang cao

2. Phan ghép noi véi TBNV:
- Cira A, B: hai thanh ghi dém s6 liéu (8 bit) vao hodc ra tuy chuong trinh
- Ctra C c6 thé chia 1 hai nhém doc lap bang chuong trinh: ntra cao (PG, ... PCy)
va nita thap (PCy ... PC3). Tuy theo ché do str dung trong tir diéu khién, cira C ¢6
thé dung:
e Trao d6i s liéu vao hodc ra & ché do 0 (mode 0).
e Piéu khién hodc d6i thoai véi TBNV va VXL khi cira A va B & ché d6 1 bang
cach xéc 1ap va xoa4 tung bit PC; .
e Diéu khién hodc déi thoai véi TBNV va VXL khi cira A va B ¢ ché d 1 va 2. O
ché @6 1 va 2, doc céc bit ctra C, ta biét duge trang théi cua cic ctra A va B.

3. Phan cdc mach diéu {chién noi bo:
C6 cac khoi diéu khién (nhém A, nhém B) cac cira A, B va C.
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2.3.2 Cdc ché dp lam viéc ciia 8255A:

B0 ghép ndi 8255A c6 ba ché d6 1am viéc co ban nhu hinh 2.7:

- Ché 6 0: vao/ra thong thuong

- Ché dd 1: chdt vao/ra

- Ché 6 2: BUS hai chiéu

Tuy theo tir diéu khién ghi vao thanh ghi diéu khién khi khdi dong cho vi mach, ta c6
cdc ché do lam viéc va chiéu trao doi sb li€u cua cac cira A, B, C khac nhau, nhu hinh
2.8.

ADDEESS BOZ |
| CONTECL BDZ T
DaTa EDS
O WE O7- 00 A0- &1
TS
< 8255 <

MODED —= C

&

E ———
I|'|:| @I.‘D @I.‘D I,'I:I

FEY-FE0 FC3-FCO  FCT-FC4  FAT-FAD

MODE1 —}‘{ E c "

Ge NI (e

FE7-FED COMTROL  CONTROL PAT-FAD
ORL/O ORIN

MODE 2 —:ﬂ E C i
Qe TN
FE7 - FEO Py PAT FAD

EI- DIRECTION AL

Hinh 2.7: Tém tit cic ché dd cia 8255A

D7 D¢ |Ds | D4 | D3| Dy | D | Do

I L1 1z b
1 Nhém B
C1é b cia A Chiéu cira C thap
¢ do cua N
"7 1-vao
00-Chedd o 0-ra
01-Chedd 1
1x - Ché 3o 2 Chiéu cira B
- 1-vao
Chiéu ctra A 0-ra
1- VélO <
O-ra Ché @6 clra B
N 1-Chedd 1
?hl?ai)ua C cao 0- Ché d@ 0
O-ra

Nhém A “Hynh 2.8: Tir didu khién ché @9 va chidu ciia cdc cira A, B, C.
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1. Chéds o:

Day 1a ché do vao ra co ban cta vi mach, né ddm bao dir li¢u dugc dua ra hoac ghi

vao cdc cong riéng biét .
Trong ché d6 nay, vi mach c6 cic chirc ning sau :
- Vi mach hoat dong gom hai cong 8 bit va hai cong 4 bit.
- Céc cong c6 thé 1a cong vao hodc cong ra.
- C4c tin hiéu ra dugc chét lai .
- Céc tin hiéu vao khong dugc chdt .
- Trong ché d nay 8255 c6 16 cdu hinh hoat dong vao/ra nho st dung tir diéu khién
va lénh OUT nhu sau :

Giang viér

CONTROL WOED #0

CONTROL WOERD #2

D7 Dé DS D4 D Dz DI D0 D7 Dé DS D4 D2 Dz Dt D0

[t fofofoJofJofofo] [s+fofofofafJofr]o]

al B L PaT-PAD al & L Pav-PAl

2155 1 % . pCT-FCH 8355 4 4 pcroFCe

g {_'}_, PC3-BCO c {_‘?,_, PC3-PCO

LoD gl & ,per-PE0 DU E e ®. _PE7-FEO
CONTEOL WORD #1 CONTEOL WORD # 2

D7 DE DS D4 D Dz D1 D0 D7 D6 DS D4 D2 Dz D1 Do

[tJoJoJofoJoJelt] [rfofofoafofofr]r]

sl 8 LPaT-Pan al & L Pav-PAl

8255 1 4 poropce 8455 1 4 _poropoe

'3{‘4, FC3 - FCO E{i_“\,_PEG-PED

Lo E| % LPET-FEO LD E Je.—FE7-FED

CONTROL WORD # 4
Dy D D3 D4 D3 D2 Di Do

CONTEOL WORD #6
DY D DS D4 D3 D2 DM Do

Lt fofofoftfofao]

Lifofofofefofr]o]

al % LPaT-Fao
8255 4 PCT-PCH
C

{ $ L PC3-PCO

Lr-ne E|-% L FET-FEO

CONTECOL WOED # 3
ODF D D3 D& D D2 DM Do

al % L PAT-FaO
8255 4 PCT-PCH
C

{ $ L PC3-POO

Lo E | %. _FET-FEO

CONTROL WORD # 7
DY D DS D4 D3 D2 DM Do

L fofofofefofa]s]

Lifofofofefofe]r]

43 JPAT-PAD

8455 1 % po7oPos
3l

<. PCI-FCO

Lo B8 ,FE7-FEO

al % L PAT-FaO

8455 1 4. povopoe
]

4
. FC3-FCO

Lo E % FET-FEO
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CONTEOL WOERD #3
Dy Dk D3 D4 D3 D2 DI Do

CONTEOL WORD #10
Dy D D3 D4 D3 D2 Di Do

Lt JofoftJofafofaf [rfofoftfaJoftfa]
4l PAT-FAD 4l PAT-PAD

2255 4 PCT-PCY 2455 4 . FCToRCY

'3{ t L FC3-FCO '3{ t _FC3-ECO

D7- Do E|-% ,FET-PED D7 - 00 E | %. _PET-FED

CONTECL WOERD #9
OF Dt DS D4 DX D2 D1 D0

CONTEOL WOED # 11
O7F D D5 D4 DF D2 D1 D0

Lrfofofrfofofa]r]

Lt fofofefofofe]r]

4 e B PAT-PAD

8455 1 4 _por.Prs
3l

L. PCI-FCO

Lo E| & LFE7-FEO

CONTROL WORD #12
OF D& D3 D4 D3 D2 D1 D0

4l PaT-PAD
8255 1 % | poropce
t L 4, FC3-ECO

Lo E k%, FE7-FED

CONTEOL WORD #14
Oy Dk D3 D4 DF D2 D1 Do

LfofJofifrfofofo]

Lifofofrfrfofrfo]

4l B PAT-FAO

2155 {{_‘*\,_ FC7 - FC4
C

4 L PCI-PCO

Lo E|l-% L FET-FED

CONTECOL WORD #12
OF D6 D3 D4 D3 D2 D1 T0

bl b PAT-PAD
8355 J 4. poropce

C
_— { $ L PC3-POO
s B |« . FE7-FEO

CONTEOL WORD #13
Oy DeE D5 D& D3 D3 D1 Do

LifoJofofifofolr]

Lifofofefefofe]r]

A% PAT-PAD
8455 {.;_4\._ PC7 - FC4

o
I cY. PC3-FCO
Pkl E| % LFE7-FE0

Al B PAT-PAD
8255 1 % por.oPoa

oo CL 4. PC3-FCO
— E % PET-FEO

* P thi thoi gian doc /ghi ctia 8255 trong ché d6 nay nhu sau :
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. R .
D H 00 mim !
tIR : : tE:R
1 1 1 1
] T
INFUT ><7L ! i ><
- taF : ! 'R4 !
1 H ! 1
1 T
TE 41,40 :>< : i ><
i |
1 1
1 1
i ! |
S 1 [N 1< el B
1 1
! 250 nan o 'TF i
! ] ' 150 trax '

Do thi thoi gian qua trinh doc.

' Q! '
E i &0l tmin !

30
D 100 i}, D i

oy -1n ; >q I ><

e awm bga 20,

I
T
1
_ i
TE, a1,40 :>< ! j){
|
|
|
1
T

QUTFPOT 1
200 rman ><
"WE
Po thi thoi gian qua trinh ghi.
2. Chéds l:

Trong ché d6 nay cong A va cong B sir dung cdc duong day tin hidu ciia cong C dé tao
hoic tiép nhan tin hiéu hoi thoai ( hanshaking signal ) nghia 12 moi qud trinh trao d6i dir
lidu cuia tirg cong déu diing céc tin hiéu hoi thoai. Cac chirc ning co ban ctia ché do 1 1a

- Vi mach hoat dong gém hai nh6m, nhom A va nhém B.

- M6i nhém chira mot cong 8 bit va mot cong diéu khlen 4 bit.

- Cong 8 bit co thé 12 cong vao , hoic cong ra ,ca hai cong vao ra déu 1a cong chét .

- Cac cong 4 bit duogc st dung dé diéu khién va xdc dinh trang thdi ctia cdc cong 8 bit.

« Céc tin hiéu diéu khién vao duoc diing trong ché d6 vao :
e STB (Strobe input)
Miic thap ctia tin hiéu vao nay cho phép dir liéu duoc doc vao .
¢ [BF (Input Buffer Full)

Giang vién: Nguyén Vin Minh Tri 29



Tai 1liéu mon hoc: Ghép ndi va diéu khién thiét bi ngoai vi

Miic cao ctia tin higu ra nay chi ra rang dit liéu da duoc ghi vao cong chdt, vé
ban chat day la mdt tin hi€u xdc nhan. Tin hi¢u IBF duogc x4c 1ap khi tin hi¢u
STB dang ¢ muc thép va dugc khoi tao lai khi c6 suon duong cta dau vao RD .
e INTR ( Interrupt Request )

Mitrc cao cua tin hi¢u ra nay c6 thé dugc st dung dé yéu cau ngat t¢i CPU. Khi
mot thi€t bi vao yéu cau phuc vy, tin hi¢u INTR duogc xdc 1ap boi tin hi¢u STB
=1, tin hi¢u IBF=1 va INTE =1 .Tin hi¢u nay dugc khdoi tao lai khi & suodn sau
cta tin hiéu RD. Chirc nang nay cho phép cac thiét bi vao yéu cAu ngat toi
CPU mot céch don gian bang céch dwa dit lidu clia né ra cong.

Céc tur Iénh dieu khién va do6 thi thoi gian cta ché d6 nay nhu sau:

CONTROL WOED CONTECOL WORD
DF D6 D5 D4 D3 D2 D1 D0 D7 De D3 D& D3 D2 DM Do
Lt Lo [ [ [woP<PXTA] L DDA [ [
PCE
1=INFLOT
0= OUTFIT
PAT-PAD 2 FET-FED 2
HMODE1 MODEA1
[FOET &) [FOET B) ——TE g
— IEFg
—;-IHTRB
ED D
— —

* P thi thoi gian ciia ché do hoat dong nay nhu sau :

tsT
— —
1
It !
.' SIE :
300 min, i
i *-
1
IEF | I
! : 430 =] | | : tRIB.
| H 1 | 300 ¥
1
INTE . A l,_'RIT :l\ !
! ! : 400 tnim I
_— I
ED : I I
. I
. ;
1
1 tpHE 180min
! . |
INFUT FROM _ i P_ ____________________
PERIFHEEAL :
1
1

D6 thi thoi gian qua trinh doc .
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+» Céc tin hiéu diéu khién ra dugc dung trong ché do ra

e OBF ( Output Bufer Full F/F).

Tin hiéu ra OBF chuyén vé mirc thap dé thong bdo rang CPU da ghi dir lidu
ra mot cong x4c dinh. Tin hi¢u OBF F/F s& duogc xac 1ap ¢ suon 1€n cua tin
hiéu WR va bi x04 khi tin hi¢u vao ACK & murc thép .

e ACK (Acknowledge Input ).

Miic thp cua tin higu vao nay thong bdo cho 8255 rang dir li¢u tir cong A
hodac cong B da dugc chap nhan. Vé ban chat day Ia tin hi¢u phuic dap tr
thiét bi ngoai vi thong bdo né da nhan dugc dir li¢u gui téi tr CPU.

e INTR (Interrupt Request )

Mirc cao cua tin hiéu ra nay dugc su dyung dé yéu cau ngat CPU khi mot
thiét bi ngoai da nhan dugc dir li€u truyén tor CPU. Tin hiéu INTR xéc lap
khi tin hiéu ACK ="1", OBF = "1" va INTE ="1" . Tin hié¢u nay duoc khoi

tao lai & suon xuodng cua tin hiéu WR..

Cé4c tur 1€nh cua ché d§ nay nhu sau:

CONTECOL WOED CONTECL WOED
D7 D6 DS D& D3 D2 D1 ON) DY D6 D5 D4 D3 D2 D1 D0
Lt [0 [o [w]XPX]X] Lt DDA [ o]
PCys
1= INFUT
0= QUTFUT
PAT-FPAD FET-FEO] & >
MODE1 MODE1
[FOET 4] [FOET E) |+ DEFg
——ACE R
—;-IHTRB
WE WE
—i —

* P thi thoi gian ciia ché do hoat dong nay nhu sau :
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- I |
1 1
1 1
TEF : : 408
t 1 P 1
| e : 350 tmin H
: :-:—HWDE\ T 1
1 1 B30 1
INTE ! , ! ! ,
I | I
) 1 T T 1
50 1min : : 1
1
ACE : ' , L
! 1
: '3|]|:|m'm ! 3S0wmin |
! 3 he >
i AE taIT
1 1
QUTFOT :>~<‘|r
;IWBI
350 rmim

Do thi thoi gian qua trinh ghi.

Trong ché do 1, hai cong A va B ¢6 thé duoc lap trinh mot cach riéng biét 12 cong vao
hoic cong ra dé hoat dong trong céc tng dung vao /ra ¢6 hoi thoai khac nhau. Cac tir 1énh
hoat dong trong ché d6 nay nhu sau:

CONTECL WORD CONTECL WORD
D7 D6 05 D¢ D3 D2 D1 Do DF D6 D5 O¢ D3 D2 N OO
[ Lot [ [ [e X [ o[t Tefwl [ I<
PI:E-.? FCy5
1= INFUT 1= INFUT
0= QUTFT 0= QUTFOT
5 FAT-FAD 0 FET-FEO[ &
iy Foale FTE, " FC7— STEg
FC5— s IBF, PChp=—— IBFg
FC3L— o TR, PC3——* INTRp,
Flgrle—f s 10 FO45f—=—= [0
FEF-FEO| & > FET-FEO[_ 8 |
- Pt b OBFg - Pzl OEF,,
— PCEs—— ACKE —— POl p—— &CE,
PCO — INTEL FCOp—— INTE,
FOET A - STROEE INFOT FOET & - STEOBE QUPLIT
POFT E - STROEE OUELT POET E - STROEE INFIT

3. Chéds?2

Ché d¢ hoat dong nay cung cap kha nang trao déi dir lidu vai céc thiét bi ngoai vi sur
dung mot dudng truyén 8 bit dé vira truyen vua nhan dir liu (Bus vao/ra hai chiéu). Cic
tin hiéu hoi thoai dugc dung trong ché do nay dé diéu khién viéc truyen dir liéu cling
tuong tu nhu ché d6 1.

Céc chirc ning co ban ctia ché do 2:
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- Trong ché d6 nay chi c6 nhém A dugc sir dung .

- Cong A 1a cong vao/ ra hai chiéu 8 bit .

- C4c tin hiéu vao/ra déu dugc chét lai.

- 5 bit ctia cong C duoc sir dung 1am cong diéu khién ,trang théi cho cong A 8 bit.

% Céc tin hiéu diéu khién ra .
e  OBF( Output buffer full )

Tin hiéu ra OBF ¢ mirc thap thong bdo CPU khi dit liéu ra cong A.
e ACK (Acknowledge)

Mirc thap cua tin hiéu vao nay cho phép bo dém ra bus dir liéu ctia cong A
gui dit liéu. Nguoc lai, bd dém ra nay s€ ¢ trang thdi tré khing cao .

e INTE 1 ( Tin hiéu INTE phdi hop véi tin hiéu OBF ).
Diéu khién boi viéc 1ap bit hodc xo4 bit PC4 .

& Céc tin hiéu diéu khién vio .
e STB (Srobe input ).

Miic thép cua tin hi¢u vao nay doc dir li€u vao céng vao chét .
¢ IBF ( Input bufer Full ).

Mtrc cao cua tin hi€u ra ndy chi ra rang tin hi¢u da dugc ghi vao cong vao
chot .

e INTE2 ( Tin hiéu INTE phéi hop véi tin hiéu IBF)
Diéu khién boi viéc xod /1ap bit cia PC4

Céc tu 1€nh hoat dong trong ché do nay nhu sau :
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CONTEOL WOED

OF D6 D3 D4 D3 D2 D1 Do

1] 1 X< | wof o

FCz.p
1= INFUT
0= OUTFUT

FOET B
1= INFOT
0= OUTFOT

GEOOF E MODE
0= MODEN

4,<

MODE 2. CONTECOL WOED

4. Ché ds két hop

Ngoai viéc hoat dong riéng r& theo ting ché do, 8255 con c6 kha ning hoat dong dong
thoi két hop cac ché do khi khong phai tat ca céc bit trong cong C dugc sir dung dé diéu
khién hoac danh cho trang théi. Cac bit con lai ¢6 theé dugc st dung dé thyc hién cac chuc

nang sau :

o,

1 = MODE1

FI ﬁ

+ Khi dugc lap trinh 1a cidc dudng vao tin hi€u

Tat ca cdc duong vao tin hi¢u déu cé thé dugc truy cdp trong sudt qud trinh doc cong

C thong thuong. Nhu trong hinh vé minh hoa sau :
CONTECOL WOED
O7 D& D5 D4 D3 D2 D1 Do

CONTEOL WOED

OF D6 D5 D4 D3 D2 D1 Do

L[ DDA o

|1|1.'|:||

Pz p
1= INFUT
0 = QUTELT

FC3
PAT-Fad
PCT

FCE

PO

PCS
FCzon
PET - FEO

fl fl

—— INTE
8 >
L . OBF,
e ACE,
e FTE,
—— IEF,

— I/O

8 ]

MOLDE 2 and MODE 0 [ frput |
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[ [+ DD o Lo ]

FI lﬁl

FCz_p

1= INFOT
0= 0UTFOT

FC3
PAaT-Fal
PCT

FCE

PC4

PCS
FCz.p
PET-PEQ

—— INTE,
3 >
L OFF,
e ACE,,
e ETE,
—— IEF,

— I/O

[ 8 >

MODE 2 and MODE 0 [ ouput ]
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CONTROL WOED CONTEOL WOED
D7 D6 D3 D& D3 D2 D1 Do OF D6 D3 D4 D3 D2 D1 Do

L[ DD 1 [ L [ DD e P

FC3 —— INTE,, FC3 —— INTE,
FAT-PAOK & FaT-Fall g >
FC7—— DBy FCT|— OEBF,
POEf—— ACE PCGf—— ACKE s
PC4 o STE, FC4 je—— STEy
FCs — IBEy pos — [BEy
PET-FEO(_& | PE7-FEO[ 8
LU PCzje—— TBg ED PC1 OETg
i FCl — IEFg T PC2le—— ACEg
—0) FCOf—— INTEp, 0 PCO—— INTEp
MOTE 2 and MODE | ivput | MODE 2 snd MODE 1 [ ouput )

«» Khi duoc 14p trinh 12 cdc duong tin hiéu ra

Cac bit trong sO cdc bit cao ctia cong C ( PC7- PC4) phai dugc truy cap mot cich riéng
ré bang cach str dung chtrc nang xo4 /1ap bit.

Céc bit trong sb céc bit thap cua cong C c6 thé truy cap bang chirc ning xo4 /1ap bit
hodc dung 3 bit tuong ung ghi ra cong C .

* Poc trang thdi cong C.

Trong mode 0, céng C truyén dit liéu t6i hodc tir thiét bi ngoai vi. Khi 8255 duogc lap
trinh hoat dong trong mode 1 hodc mode 2, céng C dugc st dung dé tao ra hodc nhan tin
hiéu hoi thoai trao ddi véi thiét bi ngoai vi. Poc noi dung cia cong C cho phép nguoi lap
trinh kiém tra trang théi cua cac thiét bi ngoai vi va diéu khién qué trinh trao ddi dit liéu.
Khong c6 1énh dic biét nao ding dé doc thong tin trang thai tir cong C ma chi ¢4 thao tic
doc thong thudng thyc hién chirc ndng nay.
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INFUT CONFIGURATION
10 | 100 | | |IHTR | |1m'1=:
—— 10| IEF, [INTE,|INTE, |INTEg| IEFg B
WOED FORMAT . |
SROUF & SROUF B
OUTEUT CONFIGURATION
OEF, |IHTE H| 110 | 10 | INTE, |INTE B| 'u:uBrB| INTRy,
T T
GROUF & SROUE B

MODE & -STATOS WOED FOEM AT

I:IBFH| INTE1 | IBF, |IHTE2|IHTRA

T
GEOOF & GREOUF E
~

Defime by rnode 0 o node 1 zelection

5. Churc nang xod bit va lap bit (single bit set/reset )

Bt ctr bit nio trong 8 bit cia céng C déu c6 thé duoc thiét 1ap hoic duoc xo0d nho su
dung cdc lénh ghi ra thanh ghi diéu khién cdc bit pht hop. Nhu vay khi cong C ~dang
dugc dung dé diéu khién, ghi trang thai cho cong A hoic cong B thi nhiing bit cia cong C
¢6 thé duogc xo4 hodc duoc thiét lap nho st dung céc 1énh xo04, thiét lap bit nhu khi cong
C 12 cong ra dir lidu.

- Tt 1€nh hoat dong trong ché d6 nhu sau:

CONTROL WOED

|07 | o6 | ps |4 |3 [z | m | oo

BIT SET! RESET

- - - 1=SET

Dot care 0= RESET
of1]2]3|4]15]6]7
ofilofi]ol1{0f1 B
ofojij1jojnoli]1 Bl
ofojojoj1)1)11]1 B2
EIT ZET|RESET FLAG

0= ACTIVE
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6. Chikc nang diéu khién ngat (Interrupt control )

Khi 8255 duoc 1ap trinh hoat dong & ché do 1 hodc ché d¢ 2, cdc tin hidu diéu khién
ctia né c6 thé duoc sir dung nhu yéu cu ngat téi CPU. Tin hiéu yéu cau ngét tao boi
cong C c6 thé bi cAm hay dugc phép nho xod hay xdc 1ap mach 14t INTE sir dung chirc
nang l1ap xo4 bit nhu da néu trén.

‘Chtrc nang nay cho phép nguoi 1ap trinh c6 thé cho phép hodc khong cho phép mot
thiét bi I/O ngat CPU ma khong gy anh huong t61 bat ky mot thiét bi nao khéc trong cau
tric ngat .

2.3.3 Ghép néi véi 8255A

Hinh 2.9 trinh bay mét vi du mot mach GN 8255A véi mdy in, mdy doc bang ¢ ché do
0. Nira thap cira C 1a cira vao, ding dé doc cic trang thai

- PC; cho trang thai ban cua mdy in.

- PCy cho trang th4i sin sang ctia mdy doc bing.

Nura cao ctra C 1a cura ra, dung dé dua ra tin hiéu diéu khién:

- PCs dua tin hiéu chdt s6 liéu cho mdy in (qua bd dao).

- PC, dé dich chuyén bang gidy di 1 vi tri vé bén phai (qua bo khuéch dai dao).

Hinh 2.10 md ta mach ghép ndi véi may in & ché do 1. Céc tin hiéu d6i thoai gdm:
- PC4 tin hi¢u ra dé chot s6 lidu, c6 thé ding PC7 (OBF, ) thay thé.

- PCg tin hi¢u vao cho ACK , xdc nhan da in s6 liéu.

- PC; diing dé yéu cau ngit chuong trinh, dua vao chan INTR cua VXL.

Nho st dung ché d6 1, cdc tin hiéu PC¢, PC7 s€ tu dong thu phat ma khong can 1énh
ctia chuong trinh, trir PC, phai dua 1énh. Véi viée ndi vao INTR cia VXL, chuong trinh
phuc vu ngit khong can 1énh kiém tra trang thdi ctia PCs.

8255 P+ PA, ~ May
PC ata strobg in
—[>0—> Reset ° P B
Reset PC, usy
D,+D, K———D+D;
RD » RD
vxr, *P
WR » WR
> A P Busy R
4 i C, May
A (i PC, ——D>—> duc
A +A, Giai > CS PB,+PB, | driver right] bing
—i ma dia
chi

Hinh 2.9: Vi du GN 8255 & ché d¢ 0.
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. p. K———{D,+D, PA=+PA >
Dy+D D=y A ! 4l>o—l: Data strobe
VXL INTR.« INTRA PC, < ACK
INTA PC OBF Av
— 8255 ! May in
Hinh 2.10: Vi du GN 8255 ¢ ché d 1.
8255 pa,+pPAf 1 Do+ Dy
b DAC ,
Reset ] >o——» Reset .. Loir
= _ PB, M Chét s6 liéu —a’mng o
D,+D, K——————D =D, )
- _ PB, »Cho phép dua ra
» RD
vxr *P
WR » WR ADC
A, > A PB, »| Cho phép trich mau |[_§i vio
A > A PB, »Chétsé lieu ~ [(Wong W
Az +A|9 Giai p—b a Do +D7
ma dia
chi

Hinh 2.11: Vi du GN 8255 & ché d¢ két hop.

Hinh 2.11 m6 ta vi du ghép nbi 8255A & ché do 2 ctia cira PA va ché do 0 ctia cira PB.

2.3.4 Lap trinh cho 8255A

Vi mach cong song song 1ap trinh dugce PPI 8255 c6 kha nang hoat dong trong cdc ché
dd hoat dong khac nhau cic ché do hoat dong nay c6 thé két hop dugc vdi nhau tao kha

ndng 14p trinh diéu khién hoat dong mot c4ch linh hoat.
Khi viét chuong trinh cho 8255A hoat dong, ta phai :

Viét Iuu d6 thuét todn.
Xdac dinh tur diéu khién ché d§ cho thanh ghi diéu khién, tir trang thai cho tung

mach cu thé.

Chuong trinh khéi phét bang 1énh ghi vao thanh ghi diéu khién.
Pua noi dung céc bit cho céc cira ding dé diéu khién TBNV.
Doc va kiém tra trang théi : 12 thanh ghi trang thdi néu 8255 diing & ché d¢ 1,2; 1a
mot ctra ghi trang thai TBNV néu & ché db 0.
Pua s6 liéu vao hay ghi s6 liéu ra cic ctra.
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Vi du viét chuong trinh diéu khién dua sd liéu ra mady in nhu trén hinh 2.9, va dia chi cao
danh cho mdy in x4c dinh 1a 3FE18h.
» Luu d6 thuat todn thé hién trén hinh 2.12.

> v

A\ 4 .
Doc trang thdi — PC, Lap xung chot PCy
Yes — . v :
May in ban? Doc trang thdi — PCy
No
\ 4 Yes > R
Dua s liéu ra May doc ban?
No
A 4
Xo4 xung chét PCs Doc 506 liéu vao
Lap xung chét PCs Xod xung chét PC,

Hinh 2.12: Luu d6 trao ddi dir liéu giira MVT va mady in, may doc bing.

» Xac dinh cac thanh ghi ché d6 va chiéu cia ctra:
3FE18h = A19 A3 Az A1 A()
Tu bang 1.17, ta ¢6 dia chi sau:

PA c6 dia chi addr_A :=3FE18h
PB c¢6 dia chi addr_B := 3FE1%h
PC ¢6 dia chi addr_C :=3FE1Ah

Thanh ghi diéu khién  addr_dk := 3FE1Bh
» Xac dinh tir diéu khién va tir trang théi:

Khong dung & ché do 1ap co nén D=1
PA & ché d6 0, cira ra nén Ds=0 Ds=0 D4=0
Nura ctra C cao la ctra ra nén Ds=0
PB & ché do 0, ctra vao nén D,=0 D;=0
Ntra ctra C thap 1a cia vao nén Do=1
Ta c6 tir diéu khién sau:

Data_dk := 81h (=1000 0001 B)

Tir trang thai cho cic cong PC:
PC; PC¢ PCs PC4 PC; PC, PC; PCy
ChoPC5 0 O 1 0 0 0 O O =data_C5:=20h
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ChoPC4 O 0 0O 1 0 0 0 0 = data_ C4:=10h
0 1 0 =data Cl1:=02h
Cho PC, 0 0 0O 0 0O O O 1 =data_CO:=01h

Cho PC, 0 O

o
o
o

> Chuong trinh viét bang Pascal nhu sau:

Begin

{Gdn cdc bién}

Port[addr_dk] := data_dk;

Repeat

Varl := port[addr_C];

Until ((varl and data_Cl)=data_Cl);
Portladdr_A] := ‘s’;

Port[addr_C] :=0;

Portladdr_C] := data_C5;

End
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CHUONG 3: GHEP NOI TRAO POI DU LIEU NOI TIEP

3.1 Gi6i thiéu chung vé trao doi dir liéu ndi tiép

3.1.1 Yéu cau trao d(;l dir ligu noi tle’p

Trao doi dir licu ndi tiép 1a trao (101 lan luot tung bit, trén mot dudng day duy nhat Do

d6 it tén kém vé duong diy, nhung téc do truyén thap. Sy trao doi nay do cic yéu cau:

- Thlet bi phat hay nhan dir li¢u timg bit. Vi du VXL 8085 phat tung bit ¢ 16i ra ndi
tlep SOD (chan s6 4) va nhan dir liéu & 16i Vao ndi tlep SID (chan ) 5); va TBNV
ndi tiép nhu mdy cassette, dia ti, mdy in ndi tiép ..

- Khoang cich giita hai thiét bi trao ddi dir licu Ia 10’n (c6 thé dén hang ngan km
hodc hon), do véy viéc dung 8 duong day truyén dir liéu song song la rat ton kém.
Ngoai ra, ngudi ta c¢6 thé ding ludn duong day dién thoai dé trao do6i dir liéu,
thong qua bd diéu ché - giai diéu ché (MODEM)

Diéu khién nbi tiép c6 2 loai truyén dir lidu:

-truyén dit liéu dong bo (téc d6 nhanh).
- truyén dir lidu khong dong b (tdc do cham).
1. Trong trao déi dit liéu dong bé:
Dir lidu dugc truyén 1 1dn gdm 1 khéi nhidu byte, duoc chin dau va cudi boi ky tu
SYNC( mi ASCII 1a 16h). Mbi khdi c6 thé hang trim byte hay hang trim Kbyte.

sync sync

Dé truyén di can c6 su dong bo vé téc do gitra mdy phdt va mdy thu, ¢6 2 cdch dé dong
bo
- Mot mdy phdt xung dat & noi phét va truyén toi mdy thu boi mot dudng day
khic. Do d6 tén thém mot duong day
Hé nay sir dung 1 mdy phat xung dong bo dé cung cap xung doéng bd cho ca hai

bén phat va thu.
Phat » Thu
f f
Pong
bo

- May thu chi ¢ trang thai cho, khi co ky tu déng bo SYNC thi mdy phat xung
nhip trong mdy thu bat 1€n va chuyén sang ché do thu xung dong bd duogc kich
hoat bai ki tu SYNC.

Phit —»{ Thu
3
Pong

bo
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2. Trong trao doi thong tin khong dong bo:
Céc byte dugc dat trong mot khung va truyén doc 1ap véi nhau, goi 1a mot 161 tin.

Dang thong tin truyén nhu sau:
T[]

start parity 56,78 stop

Dit liéu truyén c6 thé 5,6 ,7,8 bit; thong thudng 12 7 bit ( néu truyén sd liéu va chir cdi)
hay 8 bit ( néu truyén ca cic ky ty mé rong dé diéu khién hét File). Mot 10i tin gom:

- 1 bit Start thuong 1a muc 0 (+12V). Theo chuan RS232C, tin hiéu tir may tinh
qua céng Com, mirc dién dp 1a £12 V va duoc qui dinh:0=12V, 1=-12V.

- 5+8 bit dir liéu, ¢ day dir liéu truyén di 12 ma ASCIIL, nhu s “0” s& dugc truyén
di 1a ma ASCII = 48 = 030h chir khong phai 1a truyén di “0”.

- 1 bit bac diing dé kiém tra tinh chén 1¢ di liéu truyén. Tong sd bit 1 cia mot 1oi
tin (ké ca bit chin 1&) s& dugc ghi vao bit chin 1& va duoc kiém tra so sinh ¢ noi
phét va noi thu.

- 1, 1.5 hay 2 bit Stop (tuy theo su lga chon trude khi trao doi) cling & muc 1. S6
bit Stop thyc chat 1a d¢ dai cta tin hidu Stop & muc logic 1.

Bit Start ding dé dong bo xung nhip & mdy phét va mdy thu.

Néu khoang cich gan dudi 300m, sy thu phat 1a khong can MODEM.

O nhimg khoang cich 16n nguoi ta khong ding méy phéat xung ngoai ma ding
MODEM dé tao xung dong b cho ca mdy phét va mdy thu. Viéc ding MODEM la dé
chdng nhidu trén duong truyén. Trén dudng diy dién thoai, ngudi ta khong phat timg bit
0/1 ma dung MODEM (modulation-demodulation) dé diéu ché tin hi¢u thanh dang xoay
chiéu (0+2400 Hz, 11200 Hz) va truyén tin hiéu xoay chiéu dé.

3.1.2 Mach trao doi dir liéu noi tiép.
1. Mach khéng can bé ghép noi:

-str dung 2 chan ra-vao ndi tiép SID ( serial IN) va SOD ( serial OUT) cua vi xtr
1y 8085 dé trao doi.
-c0 thé ding 1 chan cta 16i vao ra song song cia VXL dé lam chan vao ra ndi
tiep.
Trao dbi tin kiéu nay khong phirc tao trong cdu tao mach nhung phirc tap trong
qud trinh 1ap trinh va theo ddi thiét bi, doi hoi nhiéu thoi gian xir 1.

Thiét bi ngoai vao/ra song

song
VXL A4A4 444 4 4
SOD|¢ »D
SID Thanh ghi dich
CLK »C

o Hinh 3.1: Mach khong cin BGN
2. Mach trao doi can ghép noi song song-noi tiep:
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BGN ¢6 chuc nang chuyén dir liéu song song tir mdy tinh (h¢ VXL) thanh tin hi¢u
dang ndi tiép va truyén dén TBNV. De truyén chinh x4c, BGN ngoai chtic nang
chuyén dir liéu song song thanh ndi tiép, né con tao ra céc bit Start, stop, parity dé
dong khung dir liéu. Loai nay lam viéc don gian nhung khong mé rong duoc thiét
bi ngoai vi, khoang céch truyén tin ngn.

BGN TBNV
VXL K————) ss-nt | » (VXL)
nt

Hinh 3.2: Mach cin BGN ss-nt
Trong d6, song song 1a ss, ndi tiép 1a nt.
3. Mach c¢6 KGN song song- noi tiép va noi tiép-song song:
H¢ nay cung giong nhu h¢ trén, chi khac 1a TBNV lam viéc voi dir liGu song song,
nén can c6 BGN trung gian chuyén dif liéu song song thanh nbi tiép.

BGN BGN TBNV
VXL {——) ss-nt nt-ss  [——) (VXL)
SS

A
A 4

Hinh 3.3: Mach cin BGN ss-nt va nt-ss
4. Mach c6 BGN, MODEM va RS232C:

O Q
BGN S Z | duong day| 2 < | |BGN
VXLE Y ssnt ] & [ 2 |2 = I I —{TBDC
S @ 1 S [ mmoa ] © ko @ eSS (VXL)
a7 > : = &

SS

Hinh 3.4: Mach can BGN ss-nt, RS 232 va MODEM.
Heé nay théng dung va thuong xuyén gap trong thyc té. Trong d6 VXL thudng 1a 1
mdy vi tinh, con thiét bi dau cudi (TBPC) c6 thé 1a 1 ddi tuong bat ky. Néu
TBDC 1a mdy vi tinh thi hé thong dung dé trao doi File.
Cha y:
Chuan RS232C c6 mirc dién dp 1a +12V.
Chudn RS422 ¢6 muc dién dp 1a +15V.
Chuan RS485 c6 muc dién ap 1a £30V (dién thoai).
Pé chuyén tir RS232C thanh RS485 hay RS422 s& c6 nhimng bd chuyén (shift)
trung gian, thong thuong d6 1a nhitng bo dém, vira tao muc tin hidu,vira phbi hop
tro khang.
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3.1.3 Thii tuc trao doi dir liéu noi tiép
1. Thu tuc phat dit liéu TxD (Tranceiver Data) :

e TBDC (hay MVT) gui tin hiéu DTR (Data Terminal Ready) & mic 0 dén
MODEM b4o hiéu di san sang.

e MODEM tra 16i TBPC bang tin hiéu DSR (Date Set Ready) & mic 0.

e Néu TBBC c¢6 1 ky tu sin sang gii di, né giri RTS (Request To Send) dén
MODEM

e MODEM gui tin hi¢u CD (Carrier Detect) cho TBDC dé bdo hiéu lién lac da
thong voi MTV.

e Khi MODEM sin sang phat s6 liéu trén dudng ddy, MODEM phét xung nhip
va tin hiéu CTS (Clear To Send) dén TBDC (xung nhip & trén duong day).

e TBDC gt cac ky tu s6 liéu (SDU) cho MODEM.

e Khi TBDC gui xong, n6 nang tin hi¢u RTS 1én cao dé bdo cho modem biét 1a
da phat xong.

e MODEM tra 161 cho TBBC bé‘mg tin hiéu CTS & mirc cao, bdo hiéu hoan
thanh viéc truyén tin.

Quadé ta théy viéc gui di ki tu b?mg modem nhiéu thi tuc va do d6 tdc do cham

2. Thu tuc nhan dir lieu RxD (Receiver Data)

Trong qud trinh nhan tin, phai bao ddm mdy tinh d4 sin sang nhan ,khi d6 :

e TBDC phia thu giri DTR mirc thdp cho MODEM bdo né di sin sang
(Data terminal ready)

e MODEM thu giii tin hiéu tra 15i bang DSR.

e MODEM thu nhén tin hi¢u CD tir duong day va kich guri tin hi¢u nhip
MODEM cho TBDC.

e TBDC phét tin hiéu RTS cho modem (Request to Send).

e MODEM gti tin higu CTS mic thip cho TBDC (Clear to Send) dé
bao MODEM san sang nhan tin.

* MODEM nhan TxD trén duong ddy, sau d6 phii diéu ché thanh céc bit
0/1 valan luot gtri chudi tin hi¢u RxD cho TBDC.

e Khi thu xong, TBDC néng tin hiéu RTS [én cao, bdo cho MODEM la
da thu xong

e MODEM tra 15i bang nang tin hiéu CTS 1én cao, dé bdo qua trinh nhan

) da xong.

Vigc tién hanh chuyén dir li€u ss/nt hay nt/ss dugc thyc hién boi cac thqnh ghi dich
(Shift register). Céc thanh ghi nay co tic dung khi nhan 1 byte song song ¢ dau vao n6 s¢
cho ¢ dau ra mot chuoi bit ké tiép nhau theo thir tu tir bit thap dén bit cao cta byte. Doi
voi mdy tinh, cdc chirc nang trén dugc thyc hién thong qua vi mach 8251 cua hang
INTEL.
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3.2 Mach thu phat di b§ van ning UART 8250

Mach URAT 8250 (Universal Asynchronous Receiver/Transmitter) dugc lap rdp trong
cidc mdy IBM XT’, la mot IC thu phat khdng dong bd cé thé 1ap trinh dugc, néd thuc hién
chtric nang giao tiép gitta mdy tinh va TBNV.

Trong cdc mdy PC/AT hién nay su dung UART 16450 con trong PS/2 va cac AT doi
moéi lai dung UART 16550 vi 8250 va 16450 khong dat dén toc do 115200 baud dugc.
Thuyc ra téc d6 nay tmg dung tt trong k¥ thuat truyén tin trén mang, con trong céc thiét
bi cong nghiép TBNV néi chung, thuong chi can t6i da 19200 baud 1a duoc, thong dung
1a 9600 baud.

3.2.1 So do khoi va chirc ning cdc khoi ciia UART 8250
1. Mb ta vi mach:
Vi mach 8250 ¢6 40 chan nhu trén hinh vé :

oo 40 T
ol gz o i
s =0 KLaD
oo ga [ T5F
o s = TIF PIM COMFIGURATION
s O =0 MR
Ce 7 wp 0Om 3230 ASYHNCHROWOTTS
oDids 0 DTR
RCLE O= =2 RIS
WXOe epensn 2P AR COMMUNICATION ELEMENT
00T On a0l INTEET { ACE)
c3ogia a3 NC
C3 g oEE A0
3z i =P &l
EAONDOOT s =pO Al
HTaL1Ola =0 ADS
wTarzOir 21 C3007
DoaTE Ogis 5[ DILS
ToaTs O zp TIETE
W=z 20 310 TISTE

Hinh 3.5: So' @6 chan 8250
Chtic ning cic chan gom:
- Céc chan tu 1- 8 (DO- D7 ): Cé4c chan dir liéu, 8 chan nay dugc ndi voi bus dit liéu.
Qua 8 chan dir liéu nay ma dir liéu duoc di tir bus tdi dudi dang song song sau khi
qua vi mach 8250 bién doi thanh tuan ty dé di t6i cong RS232. Dir liéu tir cong
RS232 t&i dudi dang tudn ty, sau khi di qua vi mach 8250 dugc bién ddi thanh song
song va qua 8 chan nay truyén 1én bus.
- Chén s6 9 (RCLK ): nhan xung déng hd dua ra tir bo tao toc do.
- Chan s6 10 (SIN): nhan dir liéu tuan tir di t&i tir cong RS232.
- Chén s6 11 (SOUT): Guri dif liéu tuan tu sang cong RS232.
- Chan s6 12,13,14 (CS0 -CS2): Chip select - tin hiéu chon vi mach.
- Chan sb 15 (BOUDOUT ) : Léi ra cta b tao tdc do.
- Chan s6 16,17 (XTAL1,XTAL2) :Lay xung Clock tir by phét nhip bang thach anh
t6i voi tan s6 3,072 MHz.
- Chan 18(DOSTR ): I/O write.
- Chan sb 19 (DOSTR ) : bBao cua I/O write
- Chan s6 20 (Vss ): nbi dat
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- Chan s6 21 (DISTR) : I/O Read .

- Chan S(f) 22 (DISTR ): Bao cta I/O Read . . i

- Chén S(} 26,27,28 ( AO - A2 ): nhan dia chi truyén t&i d€ gidi ma 1énh .
- Chan s0 30 (INTRPT) : Interrupt Control Logic .

- Chan s6 32 (RTS) : Request To Send ( yéu cu gt ) .

- Chan S(f) 33 (ﬁ) : Data Terminal Ready .(Dtr li¢u san sang )
- Chén s6 35 (MR) : Reset .

- Chan sb 36 (m) : Clear To Send

- Chéan sb 37 (ﬁ) : Data Set Ready .

- Chéan sb 38 (DC—D) : Data Carrier Detect .

- Chén sé 39 (ﬁ ): Ring Indicate . .

- Chan s6 40 (VDo) : n6i v&i nguon mot chiéu +5V.

INTERN AL DATA BUS
(3F8)
DATS RECEIWER | RECEIVER
oY -Da(i-3) [ EOFFER REGISTER TEGISTER
LINE BFB ¥
—p| CONTRCL ( ) RECEVEE
REGISTER [— IMING & ke RCLE
CONTROL
an — DIVISOR (JFE EAnD
a1 LATCH (3] TETmTaT
A3 —al — GENERATOR
C30 ) LIWISOR
cs1 ratch pasf P EY
o . IINE 3FD) TRANSMITER
e 4 STATUS THING
TISTE = Er N REGISTER CONTROL
DASTE —H |TRANZMITTER (3F8) . TRANSMITTER
TOaTE — B HOLIING g SHIFT  [—— 3007
TIDIS «— REGISTER REGISTER
= MOIEM | (3EC) x
-l 4—p| CONTRCOL > 1]
xTala RECIZTER [— T3
= OTR
111 — wonew | (3FE) MODEM [ 7 o2
AN —s o BTATOE | CONTROL [, Jran
REGISTER LOGIC T
POWER SURELY B2
mrrerrer | (3F9) L ToTE
—s| ENAELE | INTERRUET -
" 7| REGISTER ¥|  COMTROL
LOGIC
THTERKCLT 3FA) INTRET
M REQISTER

Hinh 3.6: So' @6 khdi 8250

Nhu vay, 8250 c6 11 thanh ghi no1, voi céch truy cap nhu bang sau:
Bang 3.1: Dia chi cac thanh ghi cia 8085

DLAB A, A; Ay Doc/ghi Thanh ghi
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0 0 O 0 dém thu (RBR) va dém phat (THR)
0 0 O 1 Doc/ghi cho phép yéu cau ngat (IER)

1 0O 0 0 Doc/ghi chét chia phan thap (LSB)

1 0 O 1 Doc/ghi chdt chia phén cao (MSB)

X 0 1 0 Doc nhan dang ngat (IIR)

X 0o 1 1 Poc/ghi diéu khién dong (LCR)

X 1 0 0 Poc/ghi diéu khién MODEM (MC)

X 1 0 1 Doc/ghi trang thai dong (LSR)

X 1 1 0 Doc/ghi trang thdi modem (MSR)

X 1 1 1 Doc/ghi nhé nhap (DM)

Moi thanh ghi trong 8250 tuong tng voi mot dia chi cong, trong d6 c6 hai thang ghi
dac biét, n6 co chl'rq nang cé thé thay thé tuy thudc gia tri bit’ DLAB (divitor latch access
bit —Bit truy cap chot) (DLAB la bit D7 ctia thanh ghi dang s6 li€u).

. Néu DLAB = 1 thi thanh ghi thyc hién chiic nang chdt chia phan cao va phan
thap.
e néuDLAB =0, hai thanh ghi ding dé dém va nhén dir liéu, va IER.

2. Mo ta cdc thanh ghi:

a) Thanh ghi dém thu (Receiver Buffer Register - RBR) Uing v6i DLAB = 0, thanh ghi

c6 dia chi la 3F8h (COM1), hay 2F8h (COM2):
Khi 8250 nhan dugc ky ty qua chan SIN (chan 10) ky tu duoc chuyén vao thanh
ghi dich, tai diy né duogc thdo khung (cic bit start, stop, parity) va nap song
song vao thanh dém thu (luu y thanh ghi c6 8 bit). CPU chi doc dir li€u trong
thanh ghi nay vi né thao tic voi BUS dir liéu song song tdi thiéu mdi 1an 1a 1
byte.

b) Thanh ghi dém phat (Transmitter Holding Register — THR) tuong tng v6i DLAB

=0, dia chi la 3F8h (2F8h)
Ky tu can phat di phai dugc ghi tir thanh ghi vo, thanh ghi nay né nam cho
(holding) ¢ d6 cho dén khi ky tu trudc né dugce phat di, sau d6 né dua vao thanh
ghi dich ctua bd phat, tai daiy n6é dugc dong khung va dua ra ting bit mot vao
chan SOUT (chan 11) ciia 8250, di liéu dau ra & day c6 dang ndi tiép.

¢) Thanh ghi cho phép ngit (Interrupt Enable Register - IER), bit DLAB = 0, dja chi
3F9h (COM1) hay 2F9h (COM2)
Thanh ghi nay thuc hién dé cho phép/cAm cédc nguyén nhin giy ra ngat khéc
nhau. Trong khi 8250 hoat dong, c6 tic dong dén CPU thong qua chan INTRPT
(chan 30), mdi bit trong céc bit D3, D2, D1, DO & murc cao s€ cho phép cdc hoat
dong tuong g vai cic bit dé dua ra nguyén nhan ngat tuong ung, va cdm ngat
khi ghi 0 vao céc bit.

Bit Chirc nang

7-4  Du trit, ludn dat bang 0.
3 cho phép 8250 phét yéu cau ngat trang thadi MODEM
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2 cho phép 8250 phat yéu c?1~u ngit theo trang thdi dimg truyén nhan hodc
ngat dong thong tin (101 chan 1€, tran khung).

1 cho phép 8250 phit yéu cau ngat khi thanh ghi dém phat rong.

0 cho phép 8250 phat yéu cau ngét khi thanh ghi dém thu day, dir ligu da
san sang

d) Thanh ghi chét chia phan thap (Divisor Latch - LS) tuvong tmg DLAB = 1, dia chi
l1a 3F8h, hay 2F8h.
e) Thanh ghi chét chia ph?ln cao (Divisor Latch — MS) tuong ung DLAB = 1, dia chi
1a 3F9h, hay 2F%h.
Pé dat téc do truyén mong mudn, gid tri tinh toan duoc dit trong hai thanh ghi,
duogc goi 1a thanh ghi chét chia tde d duoc tinh theo cong thirc
Tan s6 nhip chuan

Bo chia = 16 x toc d6 baud mong mudn
- tan s nhip chuan do dong ho thach anh ctia 8250 phét ra, n6 bang 1,8432
MHZ
- tdc d¢ t6i da tinh todn 1a 115200 baud.
- tdc d6 baud dé thuc hién cdc chan SIN, SOUT.
Bang chi mbi lién hé gitra tbe do ) li€u va cac hé s6 chia & dang hexa decimal nhu sau:

Baud S6chia |Baud | So chia
50 0900 1200 0060
110 0417 2400 0030
150 0300 4800 0018

300 0180 9600 000C

600 00CO 11520 | 0001

Qua d6 ta thiy gid tri trong thanh chét chia can 1 byte rudi dé luu tat ca. Dé thuén tién,
nguoi ta s€ dung 2 byte va ghi vao 2 thanh ghi, dé chinh 1a LSB va MSB.

f) Thanh ghi nhin dang ngit (Interrupt Identification Register - IIR), dia chi Ia

3FAh, hay 2FAh.
Thanh ghi nhan dang ngit (chi c6 thé doc) chira ma mirc uu tién cao nhét cia
cac yéu cau ngit (tai chan 30-INPUT cuia 8250) dang cho dugce phuc vu. Néu c6
nhleu ngit cung mot lc thi IIR s& chira ma ngat ndo can xir 1y truge. Do vay khi
can xur 1y ngat, CPU can doc bit Dy ctia thanh ghi nay dé blet co yeu cau ngat va
kiém tra cdc bit D; va D, dé xdc dinh nguon gbc cdc yéu cau ngit. Sau khi 8250
bi Reset, chi c6 yéu cau ngit uu tién s6 mot duge phuc vu. Ta c6 thé thay d6i
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diéu nay bang cich ding mit na che di cdc bit yéu cau ngat nao d6 bang cich
ghi vao thanh ghi IIR céc gia tri bit thich hop.

Céc bit D7+D; ludn dit bang 0.

D2, D1: mi ho4 cdc yéu cau ngat c6 muc wu tién cao nhat dang chd phuc vu.

D, Dy Mirc wu tién Nhan dién ngit
0 0 4 Trang thdi MODEM = chuong trinh
doc trang thii MODEM
0 1 3 Thanh ghi dém phat rong
1 0 2 TG dém thu day, s liéu d4 sdn sang
1 1 1 trang thai dong da thay doi

D0=0: ¢6 yéu cau ngit
DO=1: khong c6 yéu cau ngat

Tir cdc nhan dang ngét trén, VXL s& chuyén dén cdc dia chi chita cdc chuong
trinh con phuc vu ngit. VXL s& xod céc bit DO, D1, D2 vé 0 sau cic thao tic:
-doc thanh ghi trang thai chudi.

-doc dit liéu tir thanh ghi dém thu.

-ghi vao bd phat hodc doc thanh ghi nhan dién ngit.

-doc trang thdi thanh ghi thao tic MODEM (RS232-C).

g) Thanh ghi diéu khién dong (Line Control Register — LCR), dia chi 1a 3FBh, hay

2FBh.

1-0

Thanh ghi nay con c6 tén la thanh ghi dinh khu6n dang dir liéu vi n6 quyét dinh
khuon dang cta dir liu truyén trén duong day.
Chirc nang
=1 truy nhép thanh ghi chét chia (LSB & MSB) d¢é 1ap toc do baud
=0 truy nhap IER,THR,RBR
bit cho phép tin hi¢u Break
B5B4B3  Chon chén l¢

x x 0 Non

0 0 1 Odd

0 1 0 Even

I 0 1 High Parity
1 1 1 Low Parity

=1 thi dung 1.5 bit Stop néu do daitrla s, con néu d6 dai tir 6-8 bit thi ¢6 2 bit
Stop.

= 0 thi dung 1 bit Stop

Bl BO  Sé bit data

0 O 5
0 1 6
1 0 7
I 1 8
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Pé hiéu tin hi¢u Break, ta xem vi du khung dir li€u trén v4i 8 bit data,
khong kiém tra chan 1€ va 1 bit Stop.

Logic '1" — +3V

Start) 0 | 1| 2|3 |4| 35| 6|7 stp

Logic '0' ov

Khi dudng day ¢ trang thdi Mark, mtrc logic 1a 1. Bit Start s€ la murc logic
0. Sau d6 tung bit data s€ dugc goi trén duong day. Bit Stop (logic 1) sau
d6 duoc gan vao dé két thic viéc truyén. Sau bit Stop sé& 1a bit logic 0, c6
nghia 12 bit Start ctia mot dir liéu méi. Néu khong c¢6 thém dir liéu truyén
di, dudng diy phai ¢ trang théi rdi, mic logic 1. Do d6 néu duong diy giit
trang thai 0 sau bit Stop trong mot thoi gian bang d6 dai 1 tir, tin hiéu
Break s€ duoc tao ra.

Tin hi¢u Break 1a tin hiéu bdo cho CPU hay MODEM biét ky tu truyén da
xong va dang tam ngat viéc truyén.

h) Thanh ghi diéu khién MODEM (MODEM Control Register - MCR), dia chi 3FCh

Bit
7-5

Thanh ghi nay con goi la thanh ghi diéu khién cdc tin hiéu ra cia MODEM vi
n6 cho phép di€u khién cdc tin hi¢u tai cdc chan DTR (chan 33) va DTS (chan
32) cua 8250.
Chirc nang
Du trit, luén dugc thiét lap vé 0.
=1 cho phép 8250 lam viéc & ché do ndi vong cuc bd dé kiém tra cic chiic nang
cua 8250. )
=0 lam viéc ¢ ché do thuong.
=1 : kich hoat két xuat OUT2
=1 : kich hoat két xuat OUT1
=1 : tin hi€u tai chan RTS ciia 8250 dugc chuyén vé muc 0, mdy tinh phat
chuyén tin hidu RTS t6i MODEM dé bdo hiéu n6 da sin sang phat dit lidu.
=1 : tin hi€u tai chan DTR cua 8250 dat muc 0, ldc nay mdy tinh gui tin hiéu
DTR t6i MODEM (hay t6i MVT dau kia néu giao tiép khong ding MODEM) dé
bdo hi¢u né san sang lam vi¢c (tin hi¢u gui tdi chan s6 4 cia DB9 hay chan 20
cua DB25).

i) Thanh ghi trang thai dong (Line Status Register — LSR) dia chi 3FDh

Bit

Chtrc nang thanh ghi nay cho biét trang thai dong tin hiéu trén duong day
nhu thé nao, cdc bit DO+D5 déu c6 thé giy ra ngit néu cic bit twong (mg
trong thanh ghi IER duoc lap .

Céc bit trang thai c6 y nghia nhu sau:

Chirc nang
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Dy trir

=1: bio thanh ghi chuyén phét rdng (Transmitter Shift Register Empty), bao mot
ki ty da duoc phét di, bit nay bi xod khi c6 mot ki ty chuyén tir THR sang TSR.
=1: bdo thanh ghi dém truyén rong, ky tu chuyén tor THR sang TSR (Transmitter
Shift Register), bit nay bi xod khi CPU dua ki tu dén THR.

=1: bdo nhan dugc tin hi¢u Break, bit nay bi xo4 khi doc thanh ghi LSR.

=1: bdo 16i khung (framming error) chang han bit stop =0, bit nay bi xod khi
CPU doc thanh ghi LSR.

=1: nhan bdo duoc 15i kiém tra chan 1& (parity error), bit nay bi xod khi CPU doc
thanh ghi LSR.

=1: ¢6 15i tran (over run) xay ra khi ki tu trudc d6 bi maét, bit nay bi xod khi CPU
doc thanh ghi LSR.

=1: d{i nhan dugc 1 ky tu va dé né trong thanh ghi dém thu (RBR), bit nay bi
x0d vé 0 khi CPU doc thanh ghi RBR.

j) Thanh ghi trang thai modem (MODEM Status Regisster —- MSR), dia chi 3FEh

Thanh ghi nay con dugc goi 1a thanh ghi trang thdi vao tir RS232C vi né cho biét trang

théi hién thoi cta cdc tin hiéu diéu khién MODEM.

Bit

[ R RN |

S = N W

Chirc nang
=1 : DCD dang hoat dong, bdo lién lac vdi MODEM da dugc thiét lap.
=1 : RI dang hoat dong
=1 : MODEM (hay MVT dau kia) goi tin hiéu DSR (Data Set Ready) vé mdy
tinh d€ cho biét da san sang nhan dir li€u (qua chan 6 cua DB9 hay DB25)
=1 : MODEM (hay MVT dau kia) goi tin hiéu CTS (Clear To Send) vé mdy tinh
dé cho bict da san sang nhan dir li¢u (qua chan 8 cia DB9 hay chan 5 cua
DB25).
=1 : bit D7 vira ddi trang thai
=1 : bit D6 vira ddi trang thai
=1 : bit D5 vira ddi trang thai
=1 : bit D4 vira ddi trang thai

k) Thanh ghi nhé nhap (Scratch Register), dia chi 3FFh
(danh cho CPU, it sir dung nén khong nghién ctru)
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3.2.2 Ghép néi véi UART 8250:

. SouT RxD
D,+D, K——————— 3D, +D, SIN T;(D
Reset » MR RTS » R7S MO
MEMR H/OR » DISTR DIR » pTk DEM
MEMW /O W »DOSTR  DSR DSR
VXL 8250  DCD[* beb
CTS CTS
A, > A RI RI
A p| A N
A ouT1 >
A, > our2 —>
_ Giai -
A3TA15 — ma dlaO—V CS» XTALI o o
) 1
chi CS, |j O
| XTAL2 ¢ P
5v—+—CSo
ov ADS BAUDOUT j 1
[ |
DOSTR RCKL
DISTR 1

Hinh 3.7: So 6 ghép ndi véi 8250
3.2.3 Lap trinh cho UART 8250:

Luu dd thuat todn:
a. Khdi phat vi mach theo trinh tu sau:

- Ghi vao thanh ghi dang s6 liéu theo :
+D; =DLAB = 1 dé chuan bi ghi chbt cho bo chia tc do.
+ Khung tin véi s6 bit Stop
+ S bit cua tin

- Ghi gid tri bo chia tin s6 vao cdc thanh ghi chdt chia LSB, MSB tuy theo téc
do baud.

- Ghi cic phép yeu cau ngit vao thanh ghi yéu cau ngit.

b. Phat s liéu ndi tiép:

- Poc thanh ghi nhan dang ngat dé biét bo dém rdng, c6 thé phit tin.

- Ghi vao thanh ghi diéu khién MODEM dé dua 1énh DRT (bit Do-1) diéu khién
MODEM chuén bi phit.

- Doc thanh ghi trang thaii MODEM dé kiém tra cdc bit DSR (Ds), RI (Dg),
DCD (D7) xem da chuan bj phat chua? ( gid tri ching =1)

- Doc thanh ghi trang thai dong dé xem c6 sai s6 khong va hai thanh truyén va
dém c6 trong khong? (dé dua tin ra)

- Ghi tin ra vao thanh ghi dém phét tor MVT.

- Ghi 1énh RTS (D;=1) vao thanh ghi diéu khien MODEM d¢ diéu khién pht
s0 lidu.
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c. Nhan ) liéu ndi tiép:
- Ghi lénh DTR (Dy=1) vao thanh ghi diéu khién MODEM
- Doc trang that MODEM DSR, RI, DCD ¢ thanh ghi trang thdt MODEM.
- Poc thanh ghi trang thdi dong dé biét da c6 sb lidu thu chua (Dy=1); hoic doc
thanh ghi nhan dién ngat dé biét thém sd liéu thu.
- Poc s6 liéu vao tir thanh ghi dém sb liéu vio.

Vi du 8250 can trao doi tin 8 bit, tbc d6 9600 baud, khong kiém tra chan 1¢, 2 bit Stop,
dia chi lam viéc dau 03F8h.
Ghi thanh ghi diéu khién dong
DOD1=11, D2=1, D3=0, D4=0, D5=0, D6=0, D7=1 = datal_LCR=87h
néu D7=0=>data2_LCR=07h
addr_LCR=03FBh
Ghi thanh ghi chdt bo chia
9600 baud = s6 chia=000C
data_LS = 0Ch va data_MS = 00h
addr_LS=03F8h va addr_MS=03F%h

Ghi thanh ghi cho phép ngét khong lam viéc, cAm ngit:
data_IER=00h;
addr_IER=03F%h

Poc thanh ghi nhan dang ngit
THR_rong= 02h
addr_IIR=03FAh

Ghi thanh ghi diéu khién MODEM
Addr_MCR=3FCh

Data_ DRT=01h

Data_ RTS=02h

Doc thanh ghi trang thaii MODEM
Addr_MSR=3FEh
DSR (Ds), RI (D), DCD (D7) = 1 =datal_MSR=EOh

Doc thanh ghi trang thai dong
Addr_LSR=3FDh
Khong 16i D1 D2 D3 = 0; t/g dém rong D5 D6 =1=>datal _LSR=60h

Chuong trinh con thyc hién cdc cong vi¢c trén:
1. Khoi phat vi mach theo trinh tu sau:

port[addr_LCR] :=datal _LCR;

portladdr_LS] :=data_LS;

port[addr_MS] :=data_MS;

port[addr_LCR] :=data2_LCR;
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port[addr_IER] :=data_IER;
2. Phat s6 liéu noi tiép
repeat
Varl := port[addr_IIR];
Until ((varl and THR_rong)=THR_rong);
port[addr_MCR] := data_DRT;
repeat
Var2 := port[addr_MSR];

Until ((var2 and datal _MSR)=datal_MSR);

Repeat

var3 := port[addr_LSR];

until ((var3 and datal_LSR)=datal_LSR);
port[addr_THR] :=$50; {sé lieu truyén di}
port[addr_MCR] := data_RTS;

3.Nhdan 56 licu noi tiép
port[addr_MCR] := data_DRT;
Repeat
Var2 := port[addr_MSR];

Until ((var2 and datal _MSR)=datal _MSR);

Repeat

var3 := port[addr_LSR];

until ((var3 and datal _LSR)=datal _LSR);
Var4d :=port[addr_RBR];
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CHUONG 4: GHEP NOI PIEU KHIEN NGAT
4.1 Khai niém va phan loai ngit
4.1.1 Khdi niém

MB&i khi mét thiét bi phan ctng hay mot chuong trinh can dén su gitp d& cia CPU, né
gui di mat tin hiéu hodc 1é€nh goi 1a ngét (Interrupt Request — IRQ) dén bd vi xur 1y chi
dinh mot cong viéc cu thé nao d6 ma né can CPU thyc hién. Khi bd vi xir Iy nhan duoc
tin hiéu ngét, né thudong tam ngung tit ca cic hoat dong khdc va kich hoat mot chuong
trinh con dang c6 trong b nh¢ goi 1a chuong trinh xur ly ngat (Interrupt Service Routine

_ ISR) tuong tmg véi ting sd liéu ngit cu the Sau khi chwong trinh xir 1y ngit 1am xong
nhi¢ém vuy, cdc hoat dong cua mdy tinh s& tiép tuc lai tir noi da bj tam dimg ldc xay ra
ngat.

4.1.2 Phan logi ngit

C6 ba loai ngit chinh, dau tién 12 céc ngat dugc tao ra boi mach dién cua mdy tinh nham
déap lai mot sy kién nao d6 nhu nhan phim trén ban phim ... Céac ngit nay dugce bo diéu
khién ngat 8259A quéan ly. 8259A s¢ an dinh muc d6 vu tién cho timg ngat roi gui dén
CPU. Thtr hai 12 cdc ngat do CPU tao ra khi gap phai mot két qua bt thuong trong khi
thuc hién chwong trinh nhu chia cho 0 ching han ... Cubi ciing la cac ngit do chinh
chuong trinh tao ra nham goi cdc chuong trinh con & xa dang nim trong ROM hoic
RAM, céc ngit nay goi 1a ngat mém chiing thudng 1a bd phan cia cic chuong trinh con
phuc vu cua ROM-BIOS hodc cua DOS.

Ngoai ba loai ngit trén con ¢6 loai ngét dic biét 1a ngat khong bi che NMI doi hoi CPU
phuc vu ngay khi c6 yéu cau. Loai ngat nay thuong dugc dung dé béo hiéu sy cb nhu syt
diép 4p hay 18i bo nhé. Nhu vay NMI 1 mire ngit c¢6 do uu tién cao nhat .

Céc ngit trong PC ¢6 thé chia thanh 4 nhém nhu sau :

- Céc ngdt vi xt 1y :

Thudng goi 1a cdc ngat logic dugc thiét ké san trong bd VXL. Bon trong sb cdc ngit nay
(0,1,3,4 ) do chinh by VXL tao ra, con ngat 2 (NMI ) s€ dugc kich hoat khi c6 tin hi¢u tao
ra b&i mot trong cic thi€t bi ngoai.

1. Cdc ngat cirng
Duoc thiét ké san trong phan ctng ctia cia PC, tdm ngat trong sd céc ngit nay (2,8,9,tlr
BI} dén Fh) d}ch gan S:hét vao trong })(f) VXL hodc vao bang mach chinh cta hé thong.
Tat ca cdc ngat cung déu do 8259A diéu khién .

2. Cdc ngat mém
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Nhiing ngit nay 1a mot phan ctia cac chuong trinh ROM -BIOS, cic s6 hiéu danh cho céc
ngat cia ROM- BIOS 1a tir 10h dén 1C h va 48h .

Ngoai ra con ¢é cic ngat DOS va ngat BASIC phuc vy hé diéu hanh DOS va chuong

trinh BASIC .

3. Cdc ngdt dia chi

INT (Hex)
00
01
02
03
04

05 - 07
08
09
0A
0B
0C
0D
OE
OF

10 - 6F
70
71
72
73
74
75
76
77

78 - FF

Biang 4.1 : Bang chirc ning cic ngit trong may vi tinh

IRQ
Exception Handlers
Exception Handlers
Non-Maskable IRQ
Exception Handlers
Exception Handlers
Exception Handlers

Hardware IRQO
Hardware IRQ1
Hardware IRQ2
Hardware IRQ3
Hardware IRQ4
Hardware IRQ5
Hardware IRQ6
Hardware IRQ7
Software Interrupts
Hardware IRQS8
Hardware IRQ9
Hardware IRQ10
Hardware IRQ11
Hardware IRQ12
Hardware IRQ13
Hardware IRQ14
Hardware IRQ15

Software Interrupts

Common Uses

Chia mét sb cho 0

Thuyc hién tung budc

Non-Maskable IRQ (Cic 13i chan 18)
Diém dimg chuong trinh do nguoi st dung dit

Vuogt qua ndi dung thanh ghi hay by nhé

Bo thoi gian hé thong

Ban phim

Redirected

Cong nbi tiép COM2/COM4

Cong ndi tiép COM1/COM3

Reserved/Sound Card

Diéu khién dia mém

Cong song song

Ngit ROM-BIOS hay DOS

Dong ho thoi gian thyc

Redirected IRQ2

Reserved

Reserved

PS/2 Mouse

Math's Co-Processor

Hard Disk Drive

Reserved

Ba trong s6 cdc ngit nay tro dén ba bang rat quan trong, d6 1a bang khoi tao man hinh,
bang co s& dia va bang cdc ky tu do thi. Cac bang nay chtra cic tham so dugc ROM
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BIOS dung khi khdi dong hé thong va tao céc ky tw do thi. Céc s6 hi¢u danh cho cdc ngét
nay la tor 1D hex dén 1F hex.

4.2 Xir Iy ngit ciia nhiéu thiét bi ngoai vi

Thong thudng mot MVT can xir 1y ngit ciia nhiéu TBNV, do d6 can giai quyét cdc van
dé sau:

- Cho phép hodc cam ngat cho mot yéu cau ngit ctia mot TBNV.

- Ghi nhén va sap xep nhiéu yéu ciu ngt theo thir tu uu tién.

- Xdc dinh ngudn ngit do TBNV nao gy ra.

- Tao vector ng?it, tirc dia chi 6 nhé cta 1énh dau tién trong chuong trinh con
phuc vu ngit.

4.2.1 Cho phép hodc cim ngit

1. Cho phép hodc cam ngdt bang lénh
- Lénh c4m ngit DI (Disable interrupt) va cho phép ngat EI (Enable Interrupt) ctia 8085.
- Ghi vao thanh ghi ¢6 ndi dung bit IF (Interrupt Flag) cdc gid tri:
IF =1 : cho phép ngit
IF=0 : cAm ngat
2. Cho phép hoac cdm ngdt bdng mach phan cung.
Vi 16i vao NMI va yéu cau ngat ctia TBNV, ta c6 thé dung cic mach 1at dé diéu khién
cho phép hoic cAm ngit.

4.2.2 Sip xép wu tién ngit
Theo mot trong ba phuong phép sau:
1. Phwong phdp hoi vong (polling):

Diing chuong trinh, doc theo thr ty uu tién cic bit trang thdi cta cdc TBNV va kiém
tra ching. Néu bit nao xdc 1ap 1én 1, ttc TBNV tuong Gmg c6 yéu cau ngit, va VXL
chuyén sang chuong trinh con ngat phuc vu TBNV d6. Sau d6 lai doc va kiém tra bit
trang thai TBNV ¢6 mirc uu tién thap hon.

Phuong phap nay don gian vé thiét bi nhung mét thoi gian hoi vong.

2. Phuong phdp ngdt ciing

D¢ tranh mat thoi gian hoi vong, nguoi ta ndi céc bit trang thai cia TBNV voi mach
OR, 16i ra cong OR nbi vao chan INTR ctiia VXL. Khi bat ky TBNV nio ¢6 yéu cu ngit,
VXL sé& nhan biét qua INTR va tién hanh hoi vong.

Phuong phép nay giam dugc thoi gian kiém tra trang thdi khi chua c6 yéu ciu ngat
nao, nhung ciing khong thay doi duoc thir ty uu tién.

3. Phwong phdp xir Iy wu tién bang mach cirng
C6 hai loai uvu tién theo vi tri va uu tién tuy theo mach so sanh.

% Uutién theo vi tri dat gan VXL
So d6 mach vi dy trén hinh 4.1, voi hoat dong nhu sau:

- Tin hiéu tra 10i ngat INTA (Interrupt Acknowledge) tor VXL di ndi tiép qua
cac BGN, qua mach xur Iy ngit va tré vé lai VXL theo mot mat xich kin (daisy
chain). BGN nao dit gan VXL ¢6 muic vu tién cao
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- Néu mot BGN di ghi nhan ngat, tin hiéu INTA bi chin va khong truyén téi
B‘GN sau. Do d6, VXL khong nhan dugc tin hi¢u INTA, nghia 1a c6 mdt yéu
cau ngat da xay ra.

DIy=DI,

INTR

AAH

VXLINTA BGN;—»BGN,—»BGN;
DI,=DI, K v y v
INTA |¢

(a) (b)

Hinh 4.1: So @6 wu tién ngit theo vi tri va vector ngit

Phuong phdp nay tuy don gian nhung thir ty vu tién khong thay d6i duge va néu c6
mdt BGN nao bi hong, mach s& ludn bio c6 yéu cau ngat.

»  Uu tién ngat dung mach so sdanh

Diing céc vi mach Intel 8214, 8259 c6 thé thay d6i wu tién ngat bang chwong trinh.
4.2.3 Xdc dinh nguon gdy ngit

C6 nhiing phuong phdp xdc dinh TBNV nao gy ngit dé chuyén sang chuong trinh
con phuc vu ngat tung ing cho TBNV d6:

- Phuong phap hoi vong: VXL doc va kiém tra 1an luot trang thai cdac TBNV.
Néu két qua 1a 1, trang thai TBNV 1a sin sang va nguon ngit 1a TBNV d6.

- Phuong phép doc vector ngit tao béi tin hiéu ngit INTA trong uu tién ngat
theo vi tri.

- Phuong phép doc vao thanh ghi uu tién PR trong so d6 diing mach so sanh.

4.2.4 Tao vector ngit
Vector ngit chta dia chi ddu ctia chuong trinh con phuc vu ngat. Cac vector qg?it
cia MVT — PC dugc trinh bay trén bang 4.1. Ta c6 thé tao vector ngdt bang cong
AND colector hé nhu hinh 4.1 (b).

Phuong phdp nay thay d6i dugc muc wu tién va cich tim ngudn ngit, nhung mach
phtc tap va dat tién.
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CHUONG 5: GHEP NOI VAO RA PIEU KHIEN BANG DMA

5.1 Khai niém DMA co ban
5.1.1 Khdi ni¢gm DMA
Phuong phép trao di dit liéu theo chwong trinh s& cham do:

- VXL p}léi gidi ma va thuc hién I¢nh
- Trao d6i dir li¢u tung byte thong qua thanh chtra AX ctia VXL.

K thudt vao ra DMA (direct memory access) 1a phuwong phép truy cép truc tiép téi bd
nh¢ hodc I/O ma khong c6 sy tham gia cua CPU. Phuong phdp nay trao dbi dir liéu gitra
bd nhé va thiét bi ngoai vi véi téc dd cao va chi bi han ché boi toc do ciia bd nhd hoic
cua bo diéu khlen DMA. Téc do truyén DMA c6 thé dat téi 10 + 12 Kbyte/s véi céc bd
nhé RAM c6 tde do cao. DMA dugc tmg dung trong nhleu muc dich nhung thong thuong
n6 dugc dung trong qud trinh "refresh” DRAM, xuat man hinh, doc ghi dia, truyén dir
lidu gitra cdc viing nhé véi toe do cao .

5.1.2 Hoat dopng DMAC (DMA Controller) co bdn

Hai tin hi¢u dé yéu cu va x4c nhén trong hé thong VXL 1a HOLD dugc sir dung dé yéu
cau DMA va HLDA 1a du ra xdc nhdn DMA. Khi tin hiéu HOLD hoat dong (HOLD =
1), DMA duogc yéu cau. Bo VXL tra loi bang cach kich hoat tin hiéu HLDA, x4c nhan
yéu cau, dong thoi tha ndi cdc cong viéc hién thoi ciing cdc bus dir lidu va dja chi, diéu
khién duoc dit o trang thai tro 'khang cao. Trang thai nay cho phép cac thiét bi I/O bén
ngoai hoic cdc bd VXL khic nim quyén diéu khién bus hé théng dé truy cép truc tiép bd
nh¢ . Tin hi€u HOLD c¢é mirc uu tién cao hon INTR hoac dau vao NMI (ngét khong che
dugc) va chi sau RESET. Tin hiéu HOLD lu6n ¢6 hiéu luc tai bat ky thoi diém nio trong
sudt qud trinh thyc hién cdc 1énh khac cia VXL. Chii y rang tu lac tin hiéu HOLD thay
d6i cho dén khi tin hiéu HLDA thay di da trai qua mot s6 chu ky clock .

DMA thuong duoc thuc hién gitra thiét bj I/O va bo nhé. Qua trinh doc DMA 1a qué trinh
dua dit liéu tir bd nhd ra thiét bi /O, va nguoc lai qué trinh ghi DMA 1a qu4 trinh dua dir
liéu tir /O t6i bd nhé. Trong ca hai chu trinh nay thiét bi /O va bo nhé duoc diéu khién
dong thoi dan dén can c6 cic tin hiéu didu khién khic nhau. Dé diéu khién qud trinh doc
DMA ta can hai tin hiéu hoat dong MEMR (doc bo nhé ) va IOW (ghi 1/0). Dé diéu
Kkhién qué trinh ghi ta c6 hai tin hi¢u MEMW (ghi b bd nhé) va IOR (doc I/O). Bo diéu
khién DMA cung cip dia chi bd nhé va tin hiéu chon thiét bi /O cho 8088 trong sudt qua
trinh DMA. Do téc d6 truyén DMA phu thudc vao tbc do ciia bd nhd va tde do cua bd
diéu khién DMA nén trong trudng hop tdc do ciia bo didu khién DMA nho hon so véi bd
nhé thi by diéu khién DMA s& 1am giam tdc d chung ctia hé thong .

Hinh v& sau minh hoa qua trinh hoat dong DMA co ban ciing d0 thi thoi gian doc / ghi
DMA :
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EEATN  WERIFY

S0
REALN + WERIFY
REATIYS
4
HEO.HLDA fz)
[1] HEQ is set it DEO active
HEO + HLTIA [2] HEQ is reset it DREO mok active

DMA OPERATION STATE DIAGEAM

DO thi thoi gian doc / ghi DMA .

READ TIMING:

CHIF SELECT I A

1
'
, TaR ! 1+ TRa
ADD-BUS ! b ><
1
— a4
| AR 1 i :‘_Tm
TOFO : [
! 1
1 1
T 1
EDE , | TROF

DATA BUOS /'_'_:b—

WEITE TIMING:

1
CHIF SELECT 1

e
' "

r
}
1
1
. P
ADD - E03 ! ! 1)<
T 1
i Taw | :Twa: |
; P i i
DAT4 BUZ Do i ><
I
1
L i Tdw)  Twd |
TOWE U{_
1
1
) el
EESET TIMING : I
- Tistw Tizts ! T
g
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5.1.3. Cdc ché dé trao déi div liéu DMA
+ Trao doi dit lidu theo khdi: trao d6i nhiéu 10i dit liéu, dém tir gid tri n dén 0.

~ +Trao d6i 14y 1én chu ky timg phan: DMA phét hién data bus rdi, rdi thyc hién trao
doi dir licu DMA.
DMAC phai c6:
- Thiét bi phat hién duong day rdi
- Thiét bj bao dam VXL bi treo cho téi khi DMAC khéng st dung duong day,
khién VXL cho mot thoi gian Tw to1 khi DMAC thyc hién trao d6i xong trong

mot phan cua trao doi dir lidu va tiép tuc ndt & phan 14y 1én chu ky sau cho toi
khi két thic trao doi ca tir dir liéu DMA.

+ Trao d6i ldy 1én chu ky trong sudt: giéng ché do trén, nhung DMA bat VXL chd téi
khi trao d6i xong mot tir dit 1liéu tron ven.
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5.2 B diéu khién DMA - 8237A

Vi mach 8237A 1a mot bo diéu khién DMA cung cép dia chi bd nhé va tin hiéu diéu
khién trong sudt qui trinh DMA va truyén sb liéu véi toc do cao gitta bo nhé va thiét bi
vao ra. 8237 1a vi mach ¢6 4 kénh tuong thich véi b VXL 8088, cac kénh nay c6 thé m&
rong thém nhiéu kénh khac mic du ddi v6i hé thdng nho thi 4 kénh nay la qia di. 8237
¢6 kha nang thuc hién truyén DMA 1én t&i 1.6Mbyte/s .Mdi kénh c¢6 kha ning danh dia
chi téi 64 Kbyte bd nhé va c6 thé truyén 64 Kbyte theo chuong trinh.

5.2.1 So do khéi va chirc ndng cdc khéi ciia vi mach 8237A

1. So dé khoi

meO1 hd a0t
oW O 2 A AE
FERR O] 3 FE[AS
MERW O] 4 ITHAL
[END O] 5 36 [EOP
REaDY O & 35 [ A3
HLOA ] 7 sA0a2
ADSTE O & 0 a Pin ot diagram
AENDO 3 gongy 5 J2HA0 2237A-5 Programable
HRz O 1 AW
=oOn s0 DB DA Controler
cLE Oz za[DEA
RESET O13 2aDE2
Dackz 4 21 HDES
Dack s 015 26 [1DEA
DRER S CJ16 2s[ADACKD
DRER: O 24 QDACKS
DRER 1 OIS 23[DES
oreco O13 22 O DE&
was O] 20 1 HoET

Hinh 5.1: Vi mach 8237A -5
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EOP —1 Diecrementor IncDecrementar A0 - A
W0 Euffer
FEZET— Temp wWard T-:rrﬁp Addressz
— Count Reg [16] eq [16]
ci — [ B bit byz |
READT— Timing | T | — [ )
CLOCK—  And Fizad Buffer Feadrite Buffer Euffer |
HEM —1 Contral Baze Bzt Current | Current
Address whord Address ‘ward
A0ETE—
— 16 Count [16 Count [16]
MEMF—q (1] cunt (18] (18] Command
FAERTw—] | | Cankral
oR — | |
W —4 | writ; ?:chr | | Fesd B | ——
OREGN lr | ) B0 - DB
—1L Priarit Command [3] nEcrnal daka bus 1 WO Buffer
DRERS Encorder I“F " K
HLOA& =T  And |
HRE —fRatating | Musk[4) (:— T
04 CK e Lagic Read wrike | - - | | - - |
Plode (45 batusz cMmporar
DACKS Fequest (4] | ode (435 5] porary (8]

Hinh 5.2: So dd khdi chi tiét ciia 8237
- CLK : Puoc ndi véi tin hi¢u dong ho hé thong .
- CS :Tin hi€u chon mach, thong thuong ndi v6i dau ra cia mot bo gidi ma dia chi.
- RESET : Xo4 cdc thanh ghi tam, thanh ghi trang théi , thanh ghi 1énh,thanh ghi yéu ciu.
- READY : tao trang thdi chd cho 8237A-5 dbi voi b nhd hodc 1/0 ¢6 tde do thap.

- I‘-ILDAW (hold Acknowledge): tin hi¢u thong bdo CPU da tha ndi bus dia chi, dit liéu,
diéu khién cuia né.

- DREQo - DREQ; (DMA request) : Dau vao yéu cau truyén DMA cho mdi kénh cta
8237A-5, cuc tinh cua céc tin hi¢u vao nay la c6 thé 1ap trinh dugc .

- DBy - DB (dz}ta bus ): Chan ndi véi bus dit liéu ctia bo VXL 8088 dugc su dung trong
qua trinh trao do6i dit li¢u

- IOR va IOW : diéu khién doc va ghi I/O .
- EOP (end of process ) : tin hiéu hai chiéu bao két thiic DMA tai cudi chu ky DMA .

- Ao~ Az : Chon thanh ghi ndi can 1ap trinh va mot phan dia chi truyén DMA trong qué
trinh DMA .

- A7 - Ay : Cung cap 1 phén dia chi con lai cia DMA .
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- HRQ (hold request ) : ndi véi HOLD ciia VXL tao yéu cau DMA .

- DACKo- DACK; : (DMA channel acknowledge ) Dau ra chap nhan DMA ( c6 thé 1ap
trinh duoc) Thuong dung dé chon thiét bj can diéu khién DMA.

- AEN : Cho phép chot dia chi ndi v6i DB - DB7 dong thdi khong cho phép cdc bd dém
trong hé thong dugc noi vé1 VXL.

- ADSTB’ : (address strobe ) : hoat (K)ng nhu ALE qhung chi st dung béi bo diéu khién
DMA chét dia chi Ag- Ajs trong suot qua trinh truyén DMA.

-MEMW ,MEMR: Piu ra diéu khién bd nhé doc, ghi dit liéu trong chu ky DMA twong
ung .

2. Chitc nang cdc khoi va cdc thanh ghi

* Cac khoi chirc nang cua vi mach :

- Khéi dém bus dir liéu.
Day 12 bo dém 8 bit ghép ndi 8237 véi bus hé thong .

(Do- D7) : Céc duong bus dir li¢u ba trang théi, hai chiéu. Khi 8237 dang duogc lap trinh
diéu khién boi 8088 CPU, 8 bit dit liéu cua thanh ghi dia chi DMA, thanh ghi ché do
(Mode set Register ) dugc gui dén tr bus dit liéu. Khi 8088 CPU doc mét thanh ghi dia
chi DMA, hodc thanh ghi dém (terminal count Register), thanh ghi trang thdi dir liéu
duogc truyen dén 8088 thong qua bus dit lidu. Trong sudt chu ky DMA (khi 8237 dang
nam quyén dleu khién bus dir liéu), 8237 s& giri 8 bit quan trong nhét cta dia chi b nho
(tr mot trong s6 cdc thanh ghi dia chi DMA) téi bo diéu khién bus. Céc bit dia chi nay s€
dugc truyén ngay khi bat dau chu ky DMA, sau d6 bus dir liéu sé& dugc giai phéng dé
thuc hién qua trinh trao d6i dit liéu v6i bo nhé trong sudt qua trinh DMA.

* Cac kénh DMA (DMA channel ):

Mbi kénh (CHO - CH3) bao gdm hai thanh ghi 16 bit :
Thanh ghi dia chi DMA va thanh ghi dém (Terminal Count Register ) .

Hai thanh ghi nay phai dugc khoi tao trude khi cdc kénh duge phép hoat dong. Thanh ghi
dia chi DMA dugc doc cung vdi dia chi cia 6 nhé dau tién duge truy cap. Gid tri dugc
ghi vao thanh ghi dém (termianal count register) xac dinh sd céc chu ky DMA ngay trude
khi dau ra ctia b dém két thiic TC (Terminal Count ) hoat dong. N6i chung khi muon co
N chu ky DMA thi gid tri N-1 phai dugc dua t6i 14 bit thap cia thanh ghi dém cong vao
ra (Terminal Count Register). Hai bit cao nhét cta thanh ghi nay x4c dinh loai hoat dong
DMA cho kénh nay .
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* Khéi doc ghi logic (Read/ Write logic )

Khi 8088 CPU doc hodc ghi mot trong s6 cac thanh ghi ciia 8237, khéi logic diéu khién
doc ghi nhan 1énh doc I/O (IOR) hodc I/O Write (IOW) thong bdo cho vi mach diéu
khién bus 8288 giai ma 4 bit dia chi thap nhat (A¢- A3 ) va dong thoi ghi ndi dung cua bus
dir liéu vao thanh ghi dia chi (néu 1a tin hiéu IOW) hodc ghi noi dung thanh ghi dia chi
1én bus dir liéu (néu 1a tin hiéu IOR ). Trong sudt qui trinh DMA khdi logic diéu khién
doc ghi thyc hién 1énh doc I/0O va ghi bo nh¢ ( chu ky DMA ghi) hodc tin hiéu ghi /O va
doc bo nhd (chu ky DMA doc). Can luu ¥ rang trong sudt qué trinh diéu khlen DMA thiét
bi /O khong hoat dong trong ché d6 nay phai dugc dit ¢ trang thdi "cAm " st dung tin
hi¢u AEN.

* Cac thanh ghi noi:

- Thanh ghi dia chi hién thoi (CAR ): Luu 16 bit dia chi bo nh¢ trong sudt qué trinh
truyén DMA. Moi kénh déu c6 mot thanh ghi nay va CAR tang hoac gidm tuy thudc vao
cach 1ap trinh.

- Thanh ghi dém tir hién thoi (CWCR ): diéu khlen sO byte duoc truyen trong qué trinh
DMA . S6 ghi trong thanh ghi nay nhé hon sb byte da dugc truyén 1 don vi.

- Thanh ghi dia chi co s¢ va tir co s&¢ (BWCR): sir dung khi chon ché QQ tu dong kich
hoat cho mot kénh ,trong qua trinh nay thanh ghi BWCR dugc dung dé€ goi lai cdc thanh
ghi CAR va CWCR sau khi DMA két thuc.

- Thanh ghi 1énh (Command Register ): 1ap trinh cho hoat dong ctia 8237

DF D DS D4 D2 D2 M D0

\— 0 Mermory tommernary disable

1 Mernary tommernary enable

0 Charel 0 addres: hold disable
1 Chanel 0 addresz hold enable
« ifhitd=10

0 Controller enable
1 Comkroller disable
0 Hormal tirnitg
1 Corrpresszed tinitig
# ibhit 0 =1
| O Fixedpriority
| 1 Botatimg pricrity

0 Late wiite zelection

1 Eutended wiite selection
= iEhit3=1

0 DEEQ semze active high
| 1 DEREQ semse active low

0 DACE zenze active low
1 DACK semse active high

- Thanh ghi ché d6 (Mode Registe ): Thiét 1ap ché do hoat dong cho mbi kénh .
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O7 D& D5 D4 D3 D2 D1 Do

0] Chavel 0 zelect
01 Charnel 1 select
10 Chanel 2 select
11 Chanel 3 select

o0 ety transter
01 Write transter
0 EBeadtranster

11 illegal
o= iFhit B and T =11

0 Autoimitialization disable

1 Autommitialization enable

| 0 Address merernent select

| 1 Address decretment select

00 Derrand rmode zelect
01 Simgle tmode select

10 EBlock mode seleck
11 Cazcadernode select

- Thanh ghi yéu cau (Request Register): diing yéu cau truyén DMA bang phin mém .

DF D D3 D& D3 D2 D1 D)

Daon't care

00 Chanel 0 seleck

0 Chanell select

10 Chanel 2 select
11 Chanel 3 select

0 Reset reguest hit

1 Ser request hit

- Thanh ghi che set/reset (Mask register set/reset mode): xo0d ,thiét lap viéc cim cdc kénh

D7 D6 D3 D& D3 D2 I Do

Dom't care

00 Select charel O trask hit

01 Select chavel 1 trask hit

0 Select charel 2 tmask it
11 Select chanel 3 mask bit

0 Clear mask it

1 Set vnask hit

- Thanh ghi cAm (Mask register): xod hoac thiét lap viéc cAm cia tat ca céc kénh bing

mot 1énh .
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DY D& DS Dd D3 D2 D1 Do

Don't care 0 Clear chanel 0 trask it
1 Set chanel 0 rnasgk bit

0 Clear chanel1 wnask hit
1 et chanel 1 rnask it

0 Clear chanel 2 rmash it
1 Set chanel & rnask it

0 Clear chanel 3 ask bit
1 Set chanel 2 tnask hit

- Thanh ghi trang thdi (Status register -SR ): x4c dinh trang thai cia cdc kénh DMA .

OF D6 D5 D4 D3 D2 D1 D0

Chanel 0 haz reached TC
Chanel1 has reached TC
Chanel 2 haz reached TC
Chanel 3 has reached TC

Chanel 0 regquest
Charel 1 reguest
Chanel 2 request
Charel 3 reguest

Bang 5.1: Giéi thiéu dia chi va cac 1énh doc ghi cho cac thanh ghi.

As Ay A Ay JOR TOW Hoat dong
1 0O 0 O 0 1 Doc thanh ghi trang thai
1 0O 0 O 1 0 Ghi thanh ghi 1énh
1 0 0 1 1 0  Ghi thanh ghi yéu cau
1 0 1 0 1 0 Ghi thanh ghi mét na don
1 0 1 1 1 0 Ghi thanh ghi ché d6
1 1 0 O 1 0 Xoa flip-flop con tré byte
1 1 0 1 0 1 Doc thanh ghi tam thoi
1 1 0 1 1 0 Xoda chu
1 1 1 0 1 0 Xo4 thanh ghi mat na
1 1 1 1 1 0 Ghi tét ca céc bit cta thanh ghi mat na
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Ké | Thanh ghi Hoat | cs | JOR | ToW A3 | A2 | A1 |Ap | Int | Data

nh dong FF | Bus

0 dia chi co so Ghi 0 1 0 0 0 0 0 0 A+Ay
va hién hanh 0 1 0 0 0 0 0 | Ag+Ajs
dia chi hién boc 0 0 1 0 0 0 0 0 As+Ag
hanh 0 0 1 0 0 0 0 | Ag+Ajs
Pémldicosd |[Ghi |0 1 0O 0 0 0 1 0 |W=W,
va hién hanh 0 1 0 0 0 0 1 1 Wis+Wg
Pém1oihién |Poc [0 0 1 0 0 0 1 0 |W=W,
hanh 0 0 1 0 0 0 1 | Wis+Wg

1 dia chi co so Ghi 0 1 0 0 0 1 0 0 A+Ay
va hién hanh 0 1 0 0 0 1 0 1 Ag+Ajs
dia chi hién boc 0 0 1 0 0 1 0 0 As+Ag
hanh 0 0 1 0 0 1 0 1 Ag+Ajs
Pémldicosd |[Ghi |0 1 0O 0 0 I 1 0 |W=W,
va hién hanh 0 1 0 0 0 1 1 1 Wis+Wg
Pém1oihién |Poc [0 0 1 0 0 1 1 0 |W=W,
hanh 0 0 1 0 0 1 1 1 Wis+Wg

2 dia chi co so Ghi 0 1 0 0 1 0 0 0 A+Ay
va hién hanh 0 1 0 0 1 0 0 1 Ag+Ajs
dia chi hién Poc 0 0 1 0 1 0 0 0 A=Ay
hanh 0 0 1 0 1 0 0 1 Ag+Ajs
Pém 16i co sé | Ghi 0 1 0 0 1 0 1 0 W+W
va hién hanh 0 1 0 0 1 0 1 1 Wis+Wg
Pém1dihién |Poc |0 O I 0 1 0 1 0 |W=W,
hanh 0 0 1 0 1 0 1 1 Wis+Wg

3 dia chi co s¢& Ghi 0 1 0 0 1 1 0 0 As+Ag
va hién hanh 0 1 0 0 1 1 0 1 Ag+Ajs
dia chi hién boc 0 0 1 0 1 1 0 0 As+Ag
hanh 0 0 1 0 1 1 0 1 Ag+Ajs
Pém 16i co sé | Ghi 0 1 0 0 1 1 1 0 W+W
va hién hanh 0 1 0 0 1 1 1 1 Wis+Wg
Pém1dihién |Poc |0 O I 0 1 1 1 0 |W=W,
hanh 0 0 1 0 1 1 1 1 Wis+=Wg
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5.2.2 Ghép noivéi 8237A-5 trong hé vi xir ly 8088

Vi mach 8237 dugc sir dung trong mdy vi tinh IBM PC dé thyc hién céc qua trinh DMA
trao doi dir liéu truc tiép gitra thiét bi ngoai va may vi tinh .

Tin hiéu AEN va ADSTB ra cta 8237A-5 diéu khién dau ra ctia chot 82C82. Trong sudt
qua trinh hoat dong binh thuong cuia 8088 (AEN=0 ) c4c vi mach chét dia chi cung cép
céc bit dia chi As- Ag Dia chi bus As- Ay duge cung cap truc tiép boi 8237A-5 va chira
mot phan dia chi truyén DMA. Tin hiéu diéu khién MEMR ,MEMW ,IOR ,IOW ciing
duogc tao boi bo diéu khién DMA. Gia thiét dia chi dau cho DMAC 1a 0070h.

i DATABUS

| ADDRESS BUS

'—D "'D_. WEWR
_:D—; MEMW
MEMORY
__D—p OR 1o
TEMCS —» DEVICE
$__ o s DATA BUS

MEMW —»

NOTE: The address lines need pull-up resistors.

Hinh 5.3: So @6 ghép ndi 8237 véi 8088
1. Cdc trang thdi hogt dong

Vi mach 8237A c¢6 cic trang thai sau:

- Trang théi nghi SI: trang thai tré khdng cao, khong dugc chon mach (CS =1).
- Trang thai chd SO: Trang thdi dau cua qud trinh trao d6i DMA. 8257 nhén tin
hiéu DREQ, xir 1y va géi yéu cau Hold cho VXL nhung chua nhan dugc tin
hiéu xdc nhan theo HLDA. Khi nhan dugc xdc nhan, DMAC bt dau qua trinh
trao doi dit liu.
- Trang théi phat dia chi ngudn s6 liéu S1:
DMAC phit dia chi nguén s6 liéu (ctra I/O hodc Memory)
Trang théi phat 1énh doc cho ngudn sd liéu S2:
DMAC phit 1énh doc s6 li€u cua nguén s6 liéu
Trang thai cho SW:
DMAC cho trong thoi gian Sw dé s6 liéu duoc doc xong & ngudn phit sd lidu,
ghi xong vao thanh ghi dém, cho Ready cua DMAC.
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Trang thai phat dia chi cia dich sﬁ li€u S3:
DMAC phét dia chi cua nqi g6i s0 liéu (Memory hodc cua 1/0)
Trang théi phat Iénh ghi s6 li¢u vao dich S4:

DMAC phit 1énh ghi s6 liéu tir thanh ghi dém ra cira vao-ra

2. Cdc ché ds

Tuy noi dung thanh ghi ché do Iiic khoi phat, DMAC c6 céc ché do sau:

Ché 6 chuyen tung tir don (Single Transfer Mode)

Ché db Chuyen nhiéu tir (Block Transfer Mode)

Ché do chuyén theo nhu cau (Demand Transfer Mode) v&i s6 luong tir tuy
theo nguoi sir dung diéu khién.

Ché d6 ghép tang (Cascade Mode) 1a ché do chuyén lién tiép céc tir, diéu
khién boi cac DMAC mic ndi tang.

3. Cdc ché dg wu tién ciia yéu cau DMAC

Ciing giéng nhu xu ly ngét, DAMC c6 hai ché d6 uu tién:

Ché d6 uu tién cd dinh: kénh 0 c6 muc wu tién cao nhat, kénh 3 ¢6 muc vu
tién thap nhat.

Ché d6 uu tién vong: kénh vtra dugc phuc vu s€ c6 muc uu tién thép nhét. Khi
méi 1ap ché d9, kénh 0 ¢ muc vu tién cao nhat.

4. Khoi phdt va dam bao chwong trinh phuc vu

Trudce khi dua DMAC vao hoat dong, chuong trinh phai khoi phét nd. Qua trinh khoi
phat gobm 2 giai doan:

Xod cimg bang tin hiéu Reset, 1am céc thanh ghi vé 0.

Ghi cdc 1énh cua chuong trinh khéi phat: VXL ghi vao cdc thanh ghi chiic
nang nhu dia chi ban dau, sb tir trao ddi, s kénh, che chin yéu cau ciia kénh
khong can hoat dong, ché do trao doi, chiéu ting hay giam dia chi... Khi ghi
dir lidu vao thanh ghi 16 bit, phai ghi lan lyot 2 byte theo thir ty byte thip
trudc, byte cao sau.

Sau khi dugc khéi phiat, DMAC sé hoan toan ty dong lam viéc. Két thic
chuong trinh khdi phét nay, ludn phai cé 1énh ghi bit D4=1 vao thanh ghi ché
d6 dé cho phép tu khoi dong.

5. Két thiic trao déi DMA

C6 hai céch két thdc trao doi dit liéu:

Két thiic tw dong: Két thic khi bo dém sd tin trao d6i dém vé 0, hay sd dém
két thic TC (Terminal Count). V61 DMAC 8237, viéc két thic thé hién ¢ tin
hi¢u Hold két thuc, tirc tré vé mirc logic 0.
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- Két thiic cirong buic: ddy 1a tin hidu tir ngoai vao (do mach TBNV hoic do
nguol dieu hanh can thi€p bang cach an nuat 1énh) dé€ két thuc qua trinh trao
doi DMA.

6. Kiém tra su két thiic & kénh mong muon

Trong khi DMAC hoat dong, thanh ghi trang thai luén dugc cap nhat, tirc lubn ghi
trang thai hién thoi cia DMAC. Khi két thic, VXL c6 thé doc ndi dung nay cua thanh
ghi trang théi dé biét rang kénh nao cua DMA da dat dén s6 dém két thic TC, s6 101
da trao d6i 1a bao nhiéu ( truong hop két thic cudng birc do EOP tir ngoai vio) va
kénh vao dang cho phuc vu.

7. Ddc diém vé hoat dong cua 8237

8237 c6 nhitng dic diém chinh sau:

- Cho phép hoic cdm riéng biét timg kénh DMA trong s 4 kénh.

- Trao d6i dit liéu DMA truc tiép giira hai viing bo nho.

- Cho phép nbi tang cac DMAC dé tang s6 kénh DMA.

- C6 thé tao yéu ciu DMA bang chuong trinh

- Véi 8237-2, toc d6 trao d6i DMA c6 thé dat t6i 1,6Mbps. Do d6 ngoai phuc vu trao
d6i dir liéu gitta MVT va man hinh, dia, DMA con dugc diing trong mang MVT.

5.2.3 Lap trinh cho 8237A

a. Chuong trinh truyén dit liéu giita bd nhd-bo nhd bang DMA
Vi du can chuyén khéi nhé ¢6 dia chi 1000h-13FFh t6i khbi nhé 1400h-17FFh thong
qua DMA. Chuong trinh s& gdm cdc budc sau:
- Xod4 flip-flop con trd byte vé 0.
- Lép trinh cho céc kénh 0 va 1: Dua dia chi ngudn va dich vao kénh 0 va 1.
- Dit gid tri bd dém bang s byte can chuyén -1
- Lap trinh thong qua thanh ghi ché d6 cho kénh 0 va 1
- Lap trinh cho thanh ghi 1énh
- Cho phép kénh 0 va dua ra yéu cau DMA
- Kiém tra bit hét dir liéu. Néu di xong thi két thic DMA.

Xéc dinh dia chi c4c thanh ghi:

Addr_chanelO = $70;

Addr_chanell =$72;

Addr_CT1 =$73 ;//Pia chi by dém kénh 1
Addr_SR =878 ;// Dia chi thanh ghi trang thdi
Addr_CR =$78 :// dia chi thanh ghi diéu khién
Addr_MR =$7B ; //dia chi thanh ghi ché do
Addr_MKR = $7F;// dia chi thanh ghi cam
Addr_RR = $79 ; //dia chi thanh ghi yéu cau
Addr_pFF = $7C ; //dia chi flip-flop con tro byte
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port[addr_pFF]=$00;// xod con tré FF vé 0.

// Dat dia chi nguo”‘n vao kénh 0

portladdr_chanel0] =$00;

port[addr_chanelO] =$10;

// Pat dia chi dich vao kénh 1

portladdr_pFF]=301:// xod con tré FF vé 0.
portladdr_chanell ] =$00;

port[addr_chanell ] =$14;

//Chi dinh sé6 byte can chuyén 4000
portladdr_pFF]=301:// xod con tré FF vé 0.
port[addr_CTI] =$00;

port[addr_CTI1] =$40;

// Dt ché dg: kénh 0 doc 1011 1000b= B8h ; kénh 1 ghi: 1011 0101=B5h
portladdr_pFF]=301:// xod con tré FF vé 0.
port[addr_MR]=3BS;

port[addr_MR]=$BS5;

// Ldp trinh thanh ghi 1énh cho phép truyén M-M= 01h
Port[addr_CR]=$01;

// Bé mdt na che chan kénh 0 = 0000 1110 b=0Eh
port[addr_MKR]= $0E;

//Yéu cau DMAC = 0000 0100 b=04h

port[addr_RR] = $04;

//Kiém tra trang thdi két thiic dém: kénh 0 da truyén hét dit liéu (Dy=1) =01h
Repeat

Varl=port[addr_SR];

Until ((varl and $01)=$01);

//két thiic truyén

Return;

Sau khi khoi dong, hé thong DMAC sé ty hoat dong ma khong can thém chuong trinh
phu nao nira.
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CHUONG 6: GHEP NOI TUONG TU-SO VA SO-TUONG TU

Dé ¢6 thé diéu khién duoc cic mdy méc trong nha mdy, cdc thiét bi y té ching ta can
quan tim dén cdc anh hudng ciia mdi trudng bén ngoai nhu dp suét, nhiét do ... Thuong
c6 mot sd budc dé nhan duoc tin hiéu dién biéu dién cho céc yéu td d6 va bién doi tir
dang tuong ty sang dang sO dé céc mdy tinh ¢c6 thé xur 1y dugc. Hinh 6.1 biéu dién so do
don gian ciia mot hé thong diéu khién ty dong ding may vi tinh.

Setpoint He¢ thong thuc
>< » DK DAC (> KD 4>{ CCCH

A
o
KD

ADC

A

May vi tinh

Hinh 6.1: So' @6 ciu triic hé thong diéu khién ty dong ding may vi tinh

Dau tién 1a cdm bién (CB) diing dé bién ddi céc gia tri vat Iy nhu nhiét d9, 4p suét ... sang
mot dién dp hay dong twong tng. Sau cam bién thuong 1a bd khuéch dai (KP) va loc.
Khéu nay duoc thyuc hién béi mot s mach khuéch dai thuat todn. Sau d6, tin hiéu twong
tr ndy duoc chuyén sang dang s bang bd bién doi twong tu-sé (Analog-Digital
Converter-ADC), va duoc mdy vi tinh nhén, xtr 1y, luu trlt, so sdnh voi tin hi¢u dat, va tao
ra tin hi¢u d‘zeu khién (PK) twong trng. Vi mdy vi tinh chi lam viéc ¢ tin hi¢u s6 (logic 0
va 1) nén can c6 bd chuyen doi so- tuwong tw (Digital- Analog Converter-DAC) dé tao ra tin
hiéu diéu khién & dang tuong tu. Tlep theo 12 khau khuéch dai (KP) va léch 4 ap dé tao tin
hiéu phit hop cung cip cho co cdu chdp hanh (CCCH) cua hé thong thyc.

6.1 Giéi thiéu mot s6 mach khuéch dai thuit toan

Khuéch dai thuét todn 12 mot trong sd nhitng linh kién dién tir thuong gap nhat trong ky
thuat tuong tu, vi thé trong ky thuat do luong va diéu khién cong nghiép, khuéch dai
thuat todn cling ¢ mat trong rat nhiéu thiét bi va hé thong Kha nang st dung cua cic bo
khuéch dai thuat toan la rat van nang, ching dugc 4p dung trong nhiéu linh vuc nhu cac
bd khuéch dai mot chiéu, cic b khuéch dai xoay chiéu, bo loc tich cuc, bo dao dong, bd
bién dbi tré khang, bd vi phan, bo tich phén...

6.1.1 Cdc tham s6 co ban ciia mach khuéch dai thudt todn
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+Ucc

P Ip
o + Ir

U,

—

I
Ug
Uy Ucc Ur

Hinh 6.2: So' d6 b khuéch dai thuit toan.
= Uy, hi¢u dién 4p vao
=  Up, Ip dién 4p vao va dong di€n vao ctra thuén.
= Uy, Iydién dp vao va dong dién vao cura déo.

= U,, I, dién &p ra va dong dién ra.

Bo khuéch dai thuat todn khuéch dai hiéu dién dp U, = Up - Uy véi hé s khuéch dai
K, >0.Do d6 dién 4p ra:

U =KU, = KO(Up - UN)
1. Hé 56 khuéch dai hiéu K,

Khi khong tai duoc xdc dinh theo biéu thirc sau

2. Hé 56 khuéch dai déng pha Kcy

Néu dat vao ctra thudn va ctra ddo cua by khuéch dai thuat todn cic dién dp bang nhau,
nghia la:

Up=Uy=Ucy =0
thi Uy = 0. Goi Ucy 12 dién dp vao dong pha. Ly tuong ta c¢6 U,=0. Tuy nhién, thyuc té

khong phai nhu vay. Do d6 gitra dién dp ra va dién dp vao dong pha c6 quan hé ty 18 12 hé
s0 khuéch dai dong pha K¢y :

Ky =t
M AUCM

Key n6i chung phu thude vao mirc dién 4p vao dong pha.

Giang vién: Nguyén Vin Minh Tri 74



Tai 1liéu mon hoc: Ghép ndi va diéu khién thiét bi ngoai vi

3. Hé s6 nén dong pha CMRR

Diing dé danh gid kha nang 1am viéc ciia bd khuéch dai thyc so voi bo khuéch dai 1y
tuong (Kcep=0)

CMRR = K,

CcM
4. Dong vao tinh
La tri trung binh cua dong vao cua thuan va dong vao ctra dao:

I +1
I = p2 N V(ﬁUp:UN:O

1

Dong vao I¢ch khong 1a hiéu cdc dong vao tinh & hai ctra ciia b khuéch dai thuat todn
10=IP-INV6'i UP= UN=0

Thong thudng Ip = 0,17p. Tri s6 ctia dong vao léch khong thay ddi theo nhiét do. Hién
tugng nay goi la hién tugng trdi dong 1éch khong.

6.1.2 Cdc so dé co ban ciia bd khuéch dgi thudt todn

1. So dé khuéch dai khéng dao

Vap “

L

F1
RZ2

Hinh 6.3: So' @0 mach khuéch dai khong dao
Hé sb khuéch dai caa mach:
1
(1;0 "R f—sz j{l B C]\/;RRJ

Mot bo khuéch dai thuat todn ly tudng s€ co:

K =
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»  Hé s6 khuéch dai khi khdéng c6 phan hdi 4m 16n vé ciing.
»  Dién tro 16 vao 16n vo ciing.

*» DO rong dai thong 16n vo cung.

» Hé s6 nén dong pha CMRR 16n v cling.

»  Dién tr¢ 16i ra bang khong .

» Thoi gian ddp tmg bang khong

Do d6, hé s6 khuéch dai cia mach 1y tudng la:

2. Mach dém

Day 1a truong hop dac bi¢t cua mach khuéch dai khong dao

Vap © *

%_ - _I__OR.EL

Hinh 6.4: So' 40 mach dém
Mach c6 hé s6 khuéch dai bang K=1 va thuong dung dé phéi hop tré khang.

3. Mach khuéch dai ddo

YVao

Hinh 6.5: So' dd mach khuéch dai ddo

H¢ so0 khuéch dai cia mach:
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4. So do bién doi dong dién - dién dp

Hinh 6.6: So dd bién ddi dong dién - dién ap
Dién 4p ra dugc tinh theo biéu thuc:
Ur=-R.ly
6.2 Bo chuyén doi s6-twong tw DAC
Bo chuyén dbi sb twong tu diing Qé chuyén tin hi¢u ¢ dang s6 sang dang twong tu. Khau
nay hay dugc sir dung trong h¢ thong di€u khién c6 dung mdy vi tinh. Vi mdy vi tinh chi

lam viéc véi tin hiéu s6, trong khi hé thong thyuc can tin hiéu diéu khién ¢ dang tuong tu.

6.2.1 Hoat dong ciia DAC

"ot

fualnal
i

Hinh 6.7: Vi du vé bd bién d6i DA 4 bit

Muc dich ciia bd bién doi DA, nhu da néu, 12 bién d6i tin hiéu nhi phan » bit thanh dong
hay 4p tuong tmg. Hinh 6.7 12 mot vi du vé mot bo bién doi DA 4 bit don gian. Dya vao
vi tri ciia céc cong tit B; (1 1a dong va 0 1a mé), dién tro dau vao s& thay ddi theo. Do d6
dién 4p dau ra ciing s& thay doi theo :
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U-lO“S[B B, B, B4j

+ + +
10° 5.10° 25.10° 125.10°

Ve nguyén tic b chuyen dbi s6-twong tu tiép nhan mot ma sb » bit song song hoic ndi
tiép & 161 vao va bién ddi ra dong dién hodc dién 4p tuong ing o 16i ra. Dong dién hay
dién 4p ¢ 16i ra 12 ham bién thién phit hop theo ma s ¢ 16i vao.

Pauvio=d
BCOB1 Bn R
Bignap Thigt bi chuyEn mach wi
chudn | yaf dign tr

B30 ra tugng ty

Hinh 6.8: So d6 khdi DAC
Mot bo DAC hoan chinh bao gdm ba phan tir co ban:

» Dién dp quy chiéu 6n dinh bén ngoai (Vyep)
= DAC coséd
= Khuéch dai thuat toan

Nhu vay dién dp dau ra ctia bd bién doi V) s€ phu thudc vao ma nhi phan dau vao theo
cong thirc sau:

Vo = Viet (Bo2! + Bi2! + ... + B,2")/2"1

Trong d6 By 12 bit thap nhat va B, 1a bit cao nhat ctia ma nhi phan dau vao, V. 1a dién 4p
quy chiéu.

DAC co s& ciu tao béng céc dién tré chinh xac va nhiing chuyén mach tuong ty duoc
diéu khién boi mé sé dau vao . Cic chuyén mach tuong ty diéu chinh dong dién hay dién
ap trich ra tir dién dp quy chiéu va tao nén dong dién hay dién 4p & dau ra twong tng véi
mé s6 dau vao. Mach khuéch dai thuat toan ding & ddy dé chuyén doi dong thanh dp
ddng thoi ¢6 chirc ning tang dém.

B6 bién d6i DAC c¢6 dic diém 1a dai lugng ra twong tuy khong lién tuc, do roi rac cua dau

ra phu thudc vao so bit ctiia bo bién doi, nhitng DAC ¢6 s6 bit dau vao 16n thi tong s6 nac
dién 4p ra cang 16n va khoang cach gitra cdc nac cang nho.
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6.2.2 Cdc tham s6 co bén ciia b chuyén déi DA

D0 phén giai (Solution): Lién quan dén s bit ciia mot DAC. Néu s bit 1a n thi s6
trang thai cta tin hiéu nhi phan 12 2" nghia 1a s& ¢6 2" mirc dién thé (hodc dong
dién) khdc nhau, do d6 c6 do phan giai 1a 1/2". D9 phan giai cang bé thi dién thé
(hoic dong dién dau ra) cang c6 dang lién tyc, cang gan voi thuc té va nguoc lai.
D¢ chinh xéc (Accuracy): Co thé dénh gia chét luong cua mot DAC bang sai sO
cua né. Pai lugng biéu dién sai sb 1a do léch tdi da gitra dai lugng ra va mot
duong théng ndi diém 0 v6i diém FS (Full Scale) trén dic tuyén chuyén ddi DA.
Do tuyén tinh (Linearity): Do tuyén tinh cia DAC cho biét d¢ léch dién dp so véi
mot dudng thang di qua nhimng diém nit cta dac tuyén chuyén doi. D6 1a dic tinh
thudng gip nhat voi DAC. Puong cong dic tuyén 1a don diéu néu sy thay d6i do
1éch trén 1 khong d6i dau. Dé c6 mot DAC don diéu, do 1éch nay phai 16n hon 0
cho mdi nic thang. Ngoai ra muc do tuyén tinh ciia DAC phai nho hon hoic bang
1/2 LSB (Least Significant Bit- Tham khao hinh 6.14) dé né tro nén don diéu.
Nhu vay 1/2 LSB la dac trung vé gidi han don diéu cua mot DAC.

Phi tuyén vi sai: 12 dai lugng cho biét d¢ léch gitra gi4 tri thyc té va 1y tuong cho
mot nac dién 4p ra tmg véi mdi thay ddi cia ma sd vao. Dai luong nay cho biét vé
d6 nhan cla duong cong déc tuyén d6i v6i DAC.

Thoi gian thiét lap: d6i v6i mot DAC la thoi gian can thiét dé dién 4p ra dat t6i
gid tri toi han sai s6 xung quanh gi4 trj on dinh. Gidi han nay thudng 1a 1/2 LSB
hoic biéu dién bang gia trj FS.

Thoi gian thiét 1ap truéc hét phy thudc vao kiéu chuyén mach, kiéu dién tré va
kiéu khuéch dai dung dé xay dung bo DAC. Thong thuong né duogc dinh nghia
bang thoi gian tir khi dién dp bat dau thay doi cho t6i khi dat t&i viing gi0i han sai
s0 cho trudc. N6 khong bao gom thoi gian tré tinh tir khi ¢6 su thay d6i ma sb &
dau vao cho tdi khi dién 4p ra bat dau dép tng.

6.2.3 Cdc mach DAC dién hinh

Cic DAC c6 thé dugc xay dung theo mot trong nhirng kiéu mach sau:

Chuyén d(f)i DA theo kiéu dién tré trong lugng
Chuyén doi DA theo ki€u mach R-2R
Chuyén d6i DA theo phuong phdp ma hod Shannon-Rack
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1. Bo chuyén doi DA theo kiéu dién tré trong luong (Weighted resistor DAC)

Hinh 6.9: DAC theo phwong phap dién tré trong lwrong

Mach gém mot nguén dién ap chuén Ugp, céc chuyén mach, cic dién tr¢ c6 gia tri lan luot
1aR, R/2, R/4, ... ,R/2™" va céc mach khuéch dai thuat toan.

V6i mach nhu trén, khi mot kho4 dién thi i nao duge ndi véi ngudn dién thé chuén thi s&
cung cap cho b KDTT dong dién c6 gia tri la:

I' — Uch

i Iyi

Dong dién nay doc 1ap véi céc khod con lai. Nhu vay c6 thé thiy ngay rang bién do dién
4p ra phu thudc vao céc vi tri dugc déng hay mé khod nghia 1a dugc ndi véi dién ap
chuan U, hay néi cdch khic phu thugc vao gia tri cdc bit trong ung trong tin hiéu s6 dua
vao mach chuyén ddi. Mot céch téng quét, véi mot DAC c6 n bit thi tin hiéu ra duoc tinh
theo cong thurc:

u,=-U, %(2"‘1.8,11 +--+2°B,)

Trong d6 By = B,.; c6 gid tri "0" hodc "1".
Mach ¢6 vu diém 1a don gian, ‘nhung nhugc diém 12 do chinh xdc va tinh 6 6n dinh cua két
quéa phu thudc nhidu vao tri s6 tuyét dbi ctia céc dién tro va su 6n dinh ciia chiing trong

cac moi truong khic nhau. Ngoai ra con phu thudc vao tinh 6 on dinh va do chinh xéc cua
nguon dién dp chuan.
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2. Bo chuyén déi DA theo kiéu thang dién tro R-2R (R-2R ladder)

Rf

| I |
R R R
|_ _____
Ura
2R 2R 2R 2R
+
1 -1
2? 2 2"
Uch__I I _________ ___J

Hinh 6.10: DAC theo phuwong phap mach R-2R

DAC voi thang dién tr¢ R-2R khéc phuc dugc mot s6 nhuge diém cua DAC dién tré
trong lugng.

Mach chi gdm hai dién tré R va 2R mic theo hinh thang v&i nhiéu khod dién (mdi khod
dién cho mdt bit) va mot nguon dién dp chudn Uy,

Dai lugng can tim 1a dong Iy, chay vao mach KDTT khi c6 mdt s6 khod dién duoc nbi véi
Ucn. Theo mach dién ta co:

Ura = —Ith.Rf

Xét tai chuyén mach tuwong g véi bit thir i, nit tuong g trén mach hinh thang 1a 2,
Str dung dinh 1y Thevenin, khi déng chuyén mach vao U, thi dién thé twong duong
Thevenin tai nut 2% 12 Ue/2 va nguén twong c6 ndi tr¢ 1a R, nhu vay tai nut 2! (tién vé
phia mach KDTT) ta ¢6 ngudn twong duong Thevenin c6 tri s6 1a Ugy/4 va ndi tro 1a R.

Tir nhing két qua trén suy ra rang khi di chuyén vé phia mach KDTT thi tri s6 dlen thé
Thevenin tai moi nut bang mot nira tri sd tai nidt ké can bén trdi né, va tai nit 2™ do dac
tinh ciia bd KDTT dién thé duoc coi bang 0oVv.

Mot cdch tong quét, ta c6 cong thirc dé tinh dién dp ra cia mot DAC n bit voi dién tre
hinh thang R-2R nhu sau:

U =-U,—(2'B_ +-+2°B,)

r ch 2]1

Trong d6 By = B,.; c6 gid tri "0" hoac "1".
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Qéc DAC theo thang di¢n tré phai dung ) dién tré kha 16n, vi du néu mdt DAC n bit thi
can dung 2(n-1) dién tro trong khi phuong phdp dién tr¢ trong luong chi phai dung n thoi.
Nhung bt lai d§ chinh xéc va tinh 6n dinh cuia tin hi¢u ra dugc dam bao tot hon.

6.2.4 Ghép néi véi DAC

Vé nguyén tic mot bd DAC c6 thé ghép nbi twong thich v6i hau hét cic bo VXL. Bdi véi
cic bo DAC 8 bit, cong viéc tham chi con rat don gian khi ghép ndi véi cac VXL, 1y do
1a cdc VXL déu c6 BUS dit liéu 12 boi caa 8. Bdi véi cdc bd DAC 12 hay 16 bit ta phai su
dung céc dém trung gian c6 sd bit tuong mg sau d6 tién hanh trao ddi s6 liéu nhiéu lan.

Hinh 6.11 va 6.12 biéu dién mach ghép ndi h¢ VXL véi mot DAC 8 bit va DAC 16 bit.

Pia chi
Ao. . .A15
Gidi ma
3 Giaima ﬂ
WR
D, [ ]
"_|>_
oL u DAC
3 8 bit
> .
Bus MVT BGN ]
Hinh 6.11: Mach ghép néi hé VXL v6i mot DAC 8 bits
Pia chi
Ao...A
0=\ Giai ma
WR 5
€)]
D > *r—P
: 74 74
D 273 273 —>
L DAC
(1) N 16
74 bit -
273

Hinh 6.12: Mach ghép noi h¢ VXL véi mot DAC 16 bit
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6.2.5 Lap trinh xuit dit liéu ra cho DAC
Déi v6i DAC 8 bit, ta chi can diing 1énh xudt dif liéu
Port[addr_port] := data;

Trong d6 dia chi cong addr_port s& qua mach giai ma dia chi tao xung kich mé mach
dém dua dir li€u s6 vao dau vao DAC. S0 liéu can chuyén doi dugc dat trong data.

Ddi voi DAC 16 bit, ta can hai 1énh xuét:

Port[addr_portl] := datal;
Port[addr_port2] := data2;

Trong d6 dia chi cong addr_port] qua mach giai ma dia chi tao xung thir nhat kich mo
mach chdt dém 74273 tht nhat, luu gitr 8 bit thap cta dir liéu, thé hién trong datal. Lénh
xudt dir liéu thi hai theo dia chi addr_port2 s& tao xung thir hai kich mé mach chdt dém
74273 tht hai (phia duéi) dé dua 8 bit cao cua dir liéu, thé hién trong dara2. Dong thoi
xung thir hai ny ciing mé chdt dém 74273 thir ba dé truyén sd liéu 8 bit thip ¢ dau ra
74273 tht nhét sang dau ra 74273 tha ba. Két qua 1a DAC nhan duoc 16 bit dir liéu ciing
mot ldc.

6.3 Bo bién doi twong tw s6 ADC

Trong phan dau da gidi thidu dén viéc thu nhan céc tin hi¢u thong qua céc sensor nhiét,
4p suét ... va cdc mach khuéch dai thuat toan dung dé khuéch dai va loc céc tin hi¢u dién
nay. Bu’O’C tlep theo 1a bo bién d6i AD bién ddi tin hiéu tvong ty sang dang s6 dé c6 thé

lam viéc duoc voi CPU.

6.3.1. Nguyén tic lam vigc ciia ADC

ADC

Lugng tr Ma hoa
hod

Hinh 6.13: So' 40 minh hoa nguyén tic lam viéc cia ADC

Tin hiéu twong tu sau khi qua xtt 1y dugc dwa vao mach 1y mau. Mach 1y mau c6 hai
nhiém vu chinh:

» LAy mau tin hiéu twong tu tai c4c thoi diém khac nhau va cich déu nhau, néi cich
khac ddy 12 qua trinh roi rac hod tin hidu vé mat thoi gian.

* Luong tir hod va ma hod tin hi¢u. Qua trinh lugng tir hod vé ban chat 1a qué trinh
lam tron sb duoc thue hién theo nguyén tac so sanh, tin hiéu can Chuyén ddi duoc
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s0 sanh v&i mot don vi chuan. Con ma hod 1a qué trinh xap xép lai két qua da
lugng tir theo mot quy luat nhat dinh tuy thudc vao loai ma yéu cau ¢ dau ra bo
bién do6i (c6 thé 1a ma nhi phan hodc ma hexa).

6.3.2. Cdc tham sé co ban ciia by chuyén doi AD

C4c tham s6 co ban ctia b chuyén doéi gom cé: Dai chuyén doi cua di¢n dp twong ty dau
vao, do chinh x4c bd chuyén doi va toc do chuyén doi.

Dai bién doi cua dién dp tuong ty dau vao la khoang dién d4p ma ADC c6 thé thyc
hién chuyén d6i dugc. Khoang dién dp nay c6 thé lay gid tri tir 0 dén mot gid tri
am hay duong, hoic ciing c6 thé la dién dp hai cyc tinh -Uam ++ Uam.

Do chinh xdc cia ADC: Tham sb dic trung cho d6 chinh xdc cta ADC la d9 phén
giai (Resolution). Tin hi¢u & dau ra cua mot ADC la cdc gid tri s& duoc xap Xep
theo mot quy luat nao do. S4 cdc s6 hang & ma dau ra (sb bit trong tor ma nhi
phén) twong tmg v6i dai bién doi dién 4p vao cho biét mic chinh xéc clia phép
bien doi.

1ot —
— =1 LB
g 1011 —
[}
© oo -
=
[=5
g o1t —
£ oot —
Bb
1) R —
oo I I 1 | | | | |
D I vR;F I vR;F I 3"iJltEF I ‘;REF
Ve & 3Vem 2 SVem % W
= = 5

Analog Input (V)

1L ——; _—
o " AN

1]
The magnitude of the error ranges from Zeroto 1L5B

Hinh 6.14: Sai s6 ciia cac bd chuyén doi AD va DA

Vi du mét bo bién ddi AD c6 sb bit dau ra 12 N=12 thi s& phan biét duoc 2'*=2096
murc trong dai bién doi dién 4p dau vao ciia n6 - Uay chang han. Nhu vay mdi
mitc ADC phan biét dugc & ddu vao 13 Upw/2096. Trong thuc té ngudi ta ding s6
bit N dé dic trung cho d6 chinh xac ctia mot ADC khi dai bién d6i dién 4p dau
vao 1a khong doi.

Toc do Chuyen dbi cho biét sb két qua chuyén d01 trong mot gidy, con dugc goi la
tan sb chuyen dbi f.. Cung c6 thé ding tham sé thoi gian chuyén d6i T, dé dic
trung cho tbe do chuyen ddi (T. = 1/f.). Toc @6 chuyen ddi cang cao thi d§ chinh
x4c cang giam va nguoc lai.
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6.3.3. Cdc phwong phdp chuyén doi AD

Co nh1eu céch dé phan loai cdc bo bién doi AD, hay diing hon ca 1a phuong phap phan
loai Ve mat thoi gian. Phuong phép nay c6 uu diém 12 cho phép phan dodn mot cich téng
quat vé téc do chuyén doi.

» Chuyén dbi song song (Parallel Comparator ADC): Tin hi¢u can chuyén ddi dugc
so sdnh cting mot liic v&i nhidu gid tri chuan, vi vay céc bit dugc xdc dinh dong
thoi va dwa dén dau ra.

. Chuyén ddi nbi tiép theo ma dém: Qua trinh so sdnh dugc thuc hién ting budc
theo quy ludt ma dém. Két qua chuyén d6i dugc xdc dinh bang cdch dém sb luong
gid tri tin hiéu tuong tyu can chuyén doi.

» Chuyén dbi nbi tiép theo ma nhi phan: Qud trinh so sdnh duoc thyc hién timg
budc theo quy ludt ciia ma nhi phan. Cédc don vi chuan diing dé so sanh 1ay cdc
gid tri giam dan theo ma nhi phan, do d6 cdc bit duoc xdc dinh 1an lugt tir bit c6 ¥
nghia nhit MSB (Most Significant Bit) dén bit c6 it y nghia nhit LSB (Least
Significant Bit).

» Chuyén d6i song song - ndi tiép két hop: Trong phuong phép nay qua mdi budc
50 sénh c6 thé xdc dinh dugc tbi thiéu 1a 2 bit dong thoi.

1. Chuyén doi theo phirong phdp song song

Uzh

Y

MA
5 HOA

;
|

:

Hung ohip

Hinh 6.15: So' d6 nguyén Iy bd chuyén d6i AD theo phwong phap song song
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Nguyén tic hoat ddng ctia bo chuyén d6i: Tin hidu tuong ty U, duge dong thoi dua dén
céc bd so sanh tr S; + Sp,,. DBién dp chuin Ug, duoc dua dén dau vao tht hai cua bo so
sdnh qua thang dién tré R. Do d6 céc dién ap chuén dit vao bd so sanh 1an cin khdc nhau
mot luong khong ddi va giam dan tir S; + Sy. Pau ra cia cdc bd so sanh c6 dién dp chuan
lay trén thang dién trg thi 6 mirc logic "1", con nguoc lai c6 mirc logic "0".

Céc dau ra ciia mach dugc ndi voi mot mach "AND", dau con lai caa mach "AND" ndi
v6i xung nhip. Chi khi xuét hién xung nhip & dau vao mach "AND" thi xung ra cta bd so
sanh dugc vao mach nhé Flip - Flop (FF). Nhu vay xung nhip déng vai trdo ddm bao cho
qua trinh so sanh va dua tin hi¢u vao bo nhd, sau d6 bd ma hod sé bién ddi tin hiéu vao
dudi dang ma dém thanh ma nhi phén (c6 thé 1 dang khéc).

Mach bién doi song song c¢6 uu diém 1a tbc d6 chuyén doi nhanh , nhung két ciu mach
kha phtc tap néu ta ting d6 phan giai ctia phép bién doi AD (resolution). Thyc vy dé
thiét 1ap mot bo bién ddi c6 do phéan giai n bit thi can phai c6 (2" -1) bd so sanh, do viy
phuong phép nay chi diing cho cdc bd ADC tdc d6 cao va do phan giai thap.

2. Chuyén doi AD theo phwong phdp dém

Xung nhip
U Uszs
: 3
Resct » E Q
Mlach
DA - 18
Tin hiéu ra 58

Hinh 6.16: So 6 khéi mach ADC kiéu dém

Mach bao gbm cac phan ta: Bo so sanh, RS Flip-Flop, cong "AND" dung dé dong mo
xung nhip, bo d€m n bit va mot DAC n bit. C4c phan tir dugc mac thanh mach hoi tiép.

Hoat dong cua mach: Lic dau mach Flip-Flop va mach dém dugc Reset, 16i ra Q cua FF
o muc logic "0", b dém cling xod vé 0, do do dién 4p ra Upac cua DAC Ia OV. Céng
AND mo dé cho céc xung nhip vao mach dém. Liic nay dién dp vao U, 16n hon Upc nén
Ug O tri thép. Upac tang dan theo hinh bac thang vi mach dém lién tuc doi trang thai tur

Giang vién: Nguyén Vin Minh Tri 86



Tai 1liéu mon hoc: Ghép ndi va diéu khién thiét bi ngoai vi

thap 1én cao, khi Upac dii 16n hon U, thi Uy chuyén 1én cao lam cho 16i ra Q cta FF
chuyén lén muc logic "0" lam cong AND déng lai. Lic nay ndi dung bo dém la tin hi¢u
sO n bit twrong Ung vdi tin hi¢u tuwong ty U, can chuyén doi.

Nhu vdy thoi gian chuyén doi ciia ADC kiéu dém phu thudc vao d 16n cia tin higu
tuong tu U, va tan sd xung nhip. Néu U, cang 16n thi thoi gian chuyén dbi cang dai, néu

xung nhip cao thi thoi gian chuyén doi ngén.

Ngoai ra ADC kiéu dém con c6 mot dac diém la thoi gian chuyén do6i cia mach s€ han
ché tan s6 bién thién cao nhat cua tin hiéu tuong tu dau vao U,.

3. Chuyén d@oi AD theo phwong phdp xdp xi lién tiép

Ua LTsg Mlach logie
Eidu khidn

e [Hung nhip
DAC 5 fhanh W————

Tin hifu ra =8

Hinh 6.17: So' 6 khéi mach ADC xép xi lién tiép

Chuyén d6i AD theo phuong phap Xap xi lién tlep c¢6 uu diém 16n 1a thoi gian chuyén doi
ty 1¢ thuan voi sd bit ciia ma sb va thoi gian thiét 1ap ctia mach ghi chir khdng phu thudc
vao do 16n cua tin hiéu Chuyen doi.

Khoi dau mach ghi o trang thdi Reset, sau d6 mach diéu khién kich thich dé bit 16n nhat
xuat hién B,_, =1. Pau ra DAC sé& tr thanh U, = Uc% . Khi d6 s& xdy ra mot trong

hai truong hop:

»  Néu Upac > U, thi bit ndy dugc bo qua (thiét 14p "0")
= Neéu Uapc < U, thi bit nay dugc duy tri (thiét lap "1")
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Sau d6 lai kich thich dé bit ké tiép xuat hién B, , =1. Liic nay dau ra DAC s¢ dat duoc Ia

u, U. < A A . A AR v dm TR0 T
U,,c =B, T‘h + T‘h Va cong viéc so sdnh twong ty trén dé x4c 1ap bit B, _, .

Cong viéc so sanh ctr tiép tuc dén khi Upac = U, thi qud trinh chuyén d6i két thic.

4. Chuyén dsi AD theo phwong phdp song song- noi tiép két hop

1 B, B, By 3

| T A A |

f ADC ; I\?IAS . TANG
| song song ! > 1t | THU

: 1 HAI

| TANG THU NHAT Mach Nhan >

| hiéu b 2 !

| > —»

Hinh 6.18: B) chuyén déi AD theo phwong phap song song ndi tiép két hop.
Pay 1a sy két hop phuong phép song song va phuong phdp ndi tiép nham dung
hoa wu khuyét diém cta hai phuong phdp nay: giam bdt do phuc tap cua phuong phép
song song va tang toc do chuyén doi so v6i phuwong phép nbi tiép.
Ciing c6 thé goi ddy 1a phuwong phap phan doan timg nhém bit, véi s bit trong

moi nhém N > 2.

5. Chuyén doi AD theo phwong phdp tich phén hai swon déc
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Ngudn dao
dong

Mach Flip Flop Bo dé
logic € tran 4— Podm

v

Két qua

Hinh 6.19: B) chuyén d6i AD theo phwong phap tich phén hai swon déc.

Vc
‘ Do déc do
| / Uch tao ra
l >
tl ! t2 : t
Vss : :
A ‘ ‘
3 >
| | t
A Sz
| |

>
Hinh 6.20: D thi biéu dién nguyén Ij hoat dong ciia mach.

Trong d6, t; 1a thoi gian dém tmg véi s6 xung 1am bd dém bj tran.
t; 1a thoi gian tich dién 4p chuan V.
Ve 1a dién 4p ring cwa ¢ dau ra caa b tich phan.
Vs 1a dién 4p ra cua b so sanh.
Z1a s6 xung dém duoc.
Zo 12 s6 xung trong thoi gian to.
Vo la dién ap chuén ¢c6 cuc tinh nhu hinh vé.

V4 1a dién dp vao (cuc tinh nhu hinh vé€).
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O trang thdi dau tién, khéa K ludn dit & vi tri 1. Mach tich phan sé& tich phan V4,
trong khi d6 bo dém s& dém xung tir ngudn dao dong chuan tan sd f,. V duge tich phan
trong thoi gian t; cho dén khi bo dém bi tran (thoi diém t;). Lic nay mach logic s€ diéu
khién chuyén khéa K sang vi tri 2 va mach tich phan sé& tiép tuc tich phan V., nhung véi
chiéu nguoc lai vi V¢, ¢6 cuc tinh nguoc cuc tinh V. Khi tin hi€u ra cua bd tich phan V¢
giam xudng bang 0 thi mach so sanh s& déng cong. Noi dung ghi trong bo dém 1a két qua

bién d6i. N6 ti 1¢ voi thoi gian tich phan dién 4p chuén t,.

6.3.4. Ghép néi véi ADC

Phan 16n cdc ADC can mot tin hiéu Start dé bat ddu qud trinh chuyén d6i. Sau khi két
thiic chuyén d6i, mot tin hiéu Finish dugc thiét 1ap dé bdo hiéu qué trinh chuyén d6i da
két thiic. Do d6 ta c6 thé ding mach ghép néi ra sb lidu don gian c6 dbi thoai dé ghép ndi
v6i ADC. Hinh 6.18 biéu dién mot mach ghép ndi voi mot ADC 8 bit. Qud trinh chuyén
d6i duoc khoi dong bang mot xung duong Start. Két thic qua trinh nay, s6 liéu s& duoc
dwa ra 16i ra ADC, déng thoi tin hi€u Finish chuyén tr “0” 1én “1” . Lbi ra ADC duoc ndi
v6oi mach dém ba trang thai 74244. Chan Xuét cua 74244 duoc ndi v6i chan Clear cua
mach 14t 7474 dé x6a trang thai san sang s6 liéu cia ADC. Mot xung doc s6 liéu ADC sé&
d@)ng thoi x6a ludn dau ra Q cua 7474 vé “0” dé tranh viéc doc hai lan cung 1 s6 liéu.
Xung Finish dwa mirc “1” ra chan Q cua mach 14t 7474 rdi qua mach dém 3 trang théi
74125 dé dua vao duong dir lidu D.

D] 74 — D,
244 E

Vin D, > D,
e— ADC i
8 bit i

" at—— 37

Finish > 7474 138 : A

le|D Q I

74125 ‘ ! !

Start o<} | B
. Bus
7404 GN ' MVT

Hinh 6.18: So' d6 ghép ndi ADC véi hé VXL
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Déi v6i ADC 16 bit, chiing ta cin mot bo chdt dém thir hai dé doc s6 lidu 8 bit cao theo
mot dia chi thir hai.

6.3.5 Ldp trinh nhdn dir liéu tir ADC

Qua4 trinh nhan dir liéu tor ADC trén hinh 6.18 dugc thuc hién qua céc budce sau:
+ Tao xung Start dé bat dau qud trinh chuyén doi AD

+ Kiém tra viéc chuyén ddi da thuc hién xong ?

+ DPoc dir li¢u vao

Dia chi dé tao tin higu Start tr 74138 : addr_St
bia chi d@ tao tin hiéu mé chot 74125 : addr_Fh
bia chi dé tao tin hi¢u mé dém 74244: addr_ADC

Port[addr_St]:=0;

Repeat

Varl := port[addr_Fh];

Until ((Varl AND 1)=1)

//Delay(thoigianchuyendoi) -> khong dung mach doc finish
Data :=port[addr_ADC];
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CHUONG 7: ’NG DUNG MAY VI TINH TRONG PO
LUONG VA PIEU KHIEN

7.1 Giéi thi¢u vé cau tric may tinh:

Hinh 7.1 trinh béx céc by phan trén‘ bo mach chinh cua hé théng may vi tinh (MVT).
MVT la mot h¢ thong vi xur 1y bao gom mot bo xur 1y trung tam CPU, cac bo nhé ROM,
RAM, céc vi mach ghép ndi song song, ndi tiép, cdc bo diéu khién ngat va DMA ....

Pentium Il motherboard

BIOS

anviird

TRy — Power supply connection
: Pentium CPU

.| - = 4300 AGP slot for video card
IR ' +—— Chip set

N < Slots for RAM

— Battery

3 ' ' i g PCl slots for high speed
‘ T LUO devices

ISA slots for slower devices

Figure 7.1: All hardware components are either located on the motherboard or directly
or indirectly connected to it, because they must all communicate with the CPU

Hinh 7.1 va 7.2 cho thiy MVT ¢6 ra san mdt sd cac cong cho phép ghép ndi véi cic thiét
bi vao ra co ban (nhu man hinh, ban phim, chudt, mdy in...) va cic céng vao ra khac
(nhu céng USP, khe cim md& rong ISA/PCI slots) . Do d6 mot van dé dit ra 1a phai thiét
ké cdc mach ghép ndi gitta TBNV véi céc cong nay, phuc vu cho viéc do ludng va diéu
khién mot hé théng tu dong héa.

Giang vién: Nguyén Vin Minh Tr{ 92



Tai 1liéu mon hoc: Ghép ndi va diéu khién thiét bi ngoai vi

On/off switch

Power in
Mouse port

Keyboard port
USE ports

Parallel port

Serial ports

Video port (for monitor)

Network port
Microphone port

—
Phone line connection
for modem

Speaker port

Figure 72. Input/output devices connect to the computer case by ports usually found on
the back of the case

Chi ¥ rang VXL chi ¢6 mot bus dit liéu, trong khi ¢4 rat nhiéu thiét bi ngoai vi va 6 nhé
ciing muén trao doi dir liéu v6i VXL qua bus nay. Do d6 mdi thiét bi ngoai vi s& duoc
cAp mot dia chi riéng biét, cho phép né lam viéc véi VXL khi dia chi riéng biét d6 duoc
dua ra trén bus dia chi. Bang 7.1 trinh bay cic dia chi vao ra co ban cho cac thiét bi ngoai
vi trong mdy vi tinh IPM.

Bang 7.1: Pia chi vao/ra co ban cho céc thiét bi trong cac may vi tinh IPM PC

Base Address Device

OF - 1F First DMA Controller 8237 A-5

20 - 3F First Interrupt Controller 8259A, Master
40 - 5F 8254-2

60 - 6F 8042, Keyboard
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70 - 7F
80 - 9F
87

83

81

82

8B

89

8A

8F

A0 - BF
CO - DF
FO

F1

F8 - FF
170-177
1FO - 1F7
200 - 20F
210 - 217
278 - 27F

Real Time Clock, NMI mask

DMA Page Register, 74L.S612
DMA Channel 0

DMA Channel 1

DMA Channel 2

DMA Channel 3

DMA Channel 5

DMA Channel 6

DMA Channel 7

Refresh

Second Interrupt Controller 8259A, Slave
Second DMA Controller 8237 A-5
Clear 80287 Busy

Reset 80287

80287 Math coprocessor

Secondary ATA Hard Disk Controller
Primary ATA Hard Disk Controller
Game Controller/Joystick

Expansion Unit

LPT?2 Parallel port
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280 - 29F

2E8 - 2EF

2E1

2F8 - 2FF

2E2 - 2E3

300 - 31F

300 - 31F

320 - 32F

378 - 37F

380 - 38C

3A0-3A9

3BO-3BB

3C0 - 3CF

3D0 - 3DF

3E8 - 3EF

3F0 - 3F7

3F8 — 3FF

Tai 1liéu mon hoc: Ghép ndi va diéu khién thiét bi ngoai vi

LCD on Wyse 2108 PC SMC Elite default factory setting

COM4

GPIB Adapter 0

COM2

Data acquisition

Prototype Card

3Com EtherLink default factory setting
XT Hard disk interface

LPT1 Parallel port

SLDC/Secondary Bi-sync interface
Primary Bi-sync interface
Monochrome display

EGA display control
Color/Graphics Display (CGA)
COM3

Floppy disk controller

COM1
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7.2 Thiét ké mach ghép ndi giira hé théng tw dong héa véi cac cong cia
may vi tinh

C6 thé néi viéc tng dung mdy vi tinh trong viéc diéu khién tu dong mot hé théng thuc té
la rat da dang. Duéi day la mot vai ing dung d6, dugc giao cho sinh vién ty tim hiéu,
thiét k& va trinh bay.

Pé tai 1: THIET KE MACH GHEP NOI CONG MAY IN LPT1 BE PO CAN PIEN TU
OTO.

Pé tai 2: THIET KE MACH GHEP NOI KHE CAM MO RONG PE PO VA PIEU
KHIEN TOC DO BPONG CO BIEN MOT CHIEU BM.

D¢ tai 3: THIET KE MOT KIT VI PIEU KHIEN 89C51 CO GHEP NOI CONG NOI
TIEP COM1 CUA MAY TINH BE DO NHIET DO VA BAO CHAY.

D¢ tai 4: THIET KE MACH GHEP NOI CONG NOI TIEP RS232 BE DO ANH SANG
VA DIEU KHIEN DEN.

Bé tai 5: THIET KE MOT KIT VI PIEU KHIEN PIC 16F877 CO GHEP NOI CONG
NOI TIEP COM1 CUA MAY TINH BE PO VA BPIEU KHIEN NONG DO OXY
TRONG KHONG KHI.

D¢ tai 6: THIET KE MACH GHEP NOI CONG NOI TIEP DA NANG USB BE PIEU
KHIEN MOT HANH TRINH DUNG PONG CO BUOC.
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})é‘ tai 6: Thiét ké mét mach ghép ndi véi cong da ning USB dung dé
dieu khién hanh trinh dong co buéc

PHAN I: GIOI THIEU VE CONG PA NANG USB

I.  Gi6i Thi¢u Chung Vé BusUSB
Cong USB vé thuc chat la mét bus vi qua d6 c6 thé dau n6i dong thoi rat nhicu thiét bi
ngoai vi véi chung loai khic nhau. Vi vay c6 thé goi bus USB 1a mot bus noi tiép da nang

~—

1. Nhirng nét chung vé bus USB:

e Bus USB 12 mét bus ndi tiép

Dit liéu truyén trén bus theo ting bus ké tiép nhau .Dic biét, dit liéu truyén trén cing
cdc duong dan theo hai huéng.

Bus USB cho phép du ndi dén 127 thiét bi

Dit liéu truyén véi toc d6 dén 12 Mbips

V61 bus USB 1.0 ,tdc d6 truyén c6 thé 16n hon 12Mbps

V61 bus USB 2.0 ,tdc d6 truyén c6 thé 1én dén 480Mbps

Bus USB ¢6 mébi lién hé chit ché voi dic tinh “Plus and Play” duoc goi 1a ddu /ngit
nong

e Dién 4p ngudn nudi co the nhan dugc tir bus.Céc thiét bi nho ¢6 thé sir dung dién dp
tu trén bus ma khong can nguon nuoi riéng.

3% Cdc dic tinh co ban cua bus USB 1a:

> Céc cudc truyén dang thoi,c thé hiéu 1a truyén lién tuc, hd trg céc tin hiéu vidio va
am thanh.Vdi cac cudc truyén déng thoi, céc thiét bi truyén va nhan dir li€u theo kiéu
dugc dam bao va c6 thé doan trude.

» USB ctng duoc hd trg céc thiét bi khong dang thoi hay thiét bi ¢6 quyén uu tién cao

nhat , cdc thiét bi dang thoi hoic khong dang thoi ton tai ciing thoi dlern

» Cac thong s0 k§ thuat ciing c6 dic tinh cam va chay, cic cap ndi va cich két ndi déu

dugc tiéu chuan hoa rong rai trong cong nghiép.

» Céc hub duogc sap xép theo nhiéu ting v&i kha ningg md rong gan dén muc 16n nhat

va thao tdc xay ra dong thoi.

> Tbc do truyén 12Mbps vdi cac kich thude khac nhau.

> HJ tro nhiéu yéu cau dai thong thiét b tir mot vai kbps dén 19Mbps.

> HO trg toc d6 truyén dir liéu cua thiét bi trén mot pham vi rong cdc gid tri thong qua

viéc diéu tiét kich thude bo dém goi dir liéu va co ché tiém an.

» Co6kha nang cam nong ,nghia la cho phép cac thiét bi ngoai vi c6 thé dugc dau ndi

ma khong can phai | tat ngudn nudi cung cap dién cho mdy tinh ,c6 thé dau/ngit va thay

d6i lai cau hinh thiét bi ngoai vi mot cach linh hoat kha nang quan 1y dugc ting cudng

v6i cac ché do “ngt “va “ndm 1y “trén pham vi hé thong.

[
»

.<\<\..
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>

Tu nhan dang thiét bi ngoai vi ,tu dong ve€ ban d6 chirc nang do6i vai phan mém diéu

khién va cau hinh

>
>

HO tro cho céc thiét bi loai khac nhau, voi nhiéu chirc nang khéc nhau.
bicu khién ludng dir licu thong qua by dém bang viéc quan 1y giao thic dat san bén

trong .

YV V

K/
L X4 .lQ

X3

S

X3

S

K/
°e

X3

S

b

C6 co ché xur 1y 16i/ hoan tra 15i.

HO tro kha nang nhan dang cac thiét bi méc 16i.

Gigo thl:}'C don gian trong vi¢c thuc hién va tich hop

Pau noi va cap:

Bus USB ¢6 hai kiéu dau ndi khdc nhau: kiéu A va kiéu B

Bus USB str dung mot cap bon soi dé ddu ndi véi cdc thiét bi ,2trong d6 mot cap
duong truyén hai soi xoén dugc ding 1am céc duong dan dir liéu vi phan, con hai cap
kia dugc dung 1am dudng din 5V va duong nbi dat chung GND

Chan

Tén goi

Mau day

MOo ta

1

Vce

bo

+5VDC

D-

Trin g

Dir liéu-

D+

Xanh luc

D ligu+

2
3
4

GND

Pen

NOI dat

Béng d4u ndi ¢ bus USB

Cac mdy tinh PC doi méi nhat déu 12 kiéu A.Con cic truong hop khac thiét bi thuong
¢6 6 cam kiéu B.
Viéc dau ndi véi mdy tinh dugc thyc hién bang mot cap kiéu A-B
Céc cdp ding dé kéo dai khoang cch tir mdy tinh dén thiét bi thuong 1a kiéu A-A
Khi ket nbi céc thiét bi v6i bus USB ta thuong phai phén biét 1o cac thiét bi str dung
nguon nuoi riéng chang han mdy in ,v6i cdc thiét bi nhan ngudn nudi qua bus
Truyén dir liéu ndi tiép:
Toan bo dir liéu duogc trao d6i déu ¢6 mot khung ding bang 1 ms .Trong pham vi mét
khung ,nhiéu géi dit liéu ké tiép danh cho nhiéu cdc thiét bi khic nhau c6 thé duoc xir
1y,trong d6 c6 nhitng géi can giri véi tdc do thap va nhitng géi can giri véi toe do cao
cling ton tai trong mot xung.

c gbi dix 1 ¢u USB

B

H‘mh 1: Céc g6i dir lidu trong nhitng khung truyén 1 ms

XX e

+“—> <+—>
667ns 83,3ns

Hinh 2: Céc tin hiéu tc do thap va téc do cao
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¢ Khi can ghép ndi nhiéu thiét bi USB ,ta can c6 mot hop phéan phdi hay thuong goi la
hub.Hub ciing cho phép tranh xay ra tinh trang tin hi¢u téc do cao duge chuyén giao
t6i thiét bi c6 tde do thap

¢ Do khong c6 tin hiéu giit nhip dugc truyén tich riéng ra nén xung giit nhip can phai

duogc tao ra tir chinh tin hi¢u mang thong tin vé dir liéu.Nén k¥ thuat “khong tré vé

mirc 0 (goi tit 1a NRZI) da dugc st dung.Khi d6,

Dit lidu g véi gia tri 0 dan dén sy thay doi ciia muc dién 4p .

Con g vaéi gid tri 1 1ai gitr nguyén muc di¢n ap

AN

Tin hiéu s6 thong thudng

000 01 12O

_I_I_l I Tin hiéu NRZI

Hinh 3: Tin hiéu NRZI

¢ Ma hoéa va giai ma tin hiéu la cong viéc cua riéng phan ctrng .Bo nhan can phai phuc
hoéi va loai ra tin hi€u gitt nhip,nhan va gidi ma dir liéu

D+
{> D_ NRZV/
NOI tiép

D- song
Song —D > song
song/
nAT
— B6 nhan USB

B truyén USB

Hinh 4: B truyén va bo nhan USB

¢ D¢ thyc hién qua trinh ddng bd trong khi truyén ,ngudi ta sir dung mot phuong phap
rat 1a doc ddo :

v' Khi dong dir liéu chtra 6 s6 1 ké tiép nhau thi mot s6 0 duoc bo truyén ty dong thém
vao dé bat bude xay ra su thay dbi mirc ,bd nhan s& tu dong loai bo $6 0 nay ra khoi
dong dir licu.

v Ciing nham muc dich dong bo , mdi géi dir liéu déu c6 dau hiéu dic biét ,d6 1a byte

ddng bo(Sync-byte)

Trén thuc té bo truyén va bd nhan ludn dugc thiét ké trén cung mot vi mach:

M3di thiét bi USB c6 chira mot khdi SIE d¢am nhan nhiém vy nay

Pé thyc hién viéc trao d6i dit liéu gitra SIE va céc phan con lai cta thiét bi con can

dén mot bd nhé dém FIFO .Tét ci cdc cong viéce khdc do SIE thuc hién

v' Thong thudng ,mot thiét USB ¢ nhiéu bd nhd FIFO ,déng vai trd trung gian trong
cac cudc truyén dir liéu.

¢ Phan mém USB tao ra cic dudong dng dan tdi cdc diém cudi riéng 1é .Mdi duong dng
12 mot kénh logic dan téi mot diém cudi trong mot thiét bi Mot thiét bi c6 thé sur

ANIANE <
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dung nhiéu duong dng dong thoi ,vi thé tdc do truyén dit liéu tong cong duoc ning
1én.
II. Cac HUB
Dé dau ndi nhiéu thiét bi ngoai vi USB ta can 1 hub hodc nhiéu hub. Hub 1a hop
phan phdi bus cé nhiéu cong.
Mot hus ngoai ¢6 mot cong hudng vé may chit va 4 cong ra thiét bi ghép ndi
,ngay trong mdy tinh PC ciing c6 mot hub .Mdt loai hub trong d¢é tao ra 2 cong USB kiéu
A ¢ phia sau may vi tinh.Hub nay goi 12 hub gbc va hub nay dat ngay trén mach chinh.(
hinh 5)

Cong USB
Trén PC

Hub USB

Hinh 5: C4ch d4u néi hinh sao & mot hub USB

O congra thiét bi ghép ndictia mot hub c6 thé dau thém mot hub khac .Nhu vay
hinh thanh mot cau tric phan tang.( hinh 6)

Hinh 6: Cau tric phan tang cta céc hub khi ddu ndi vao bus USB
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M3di hub va mdi diy cdp déu gay ra sy lam tré tin hiéu, nhung thoi gian ttré khong
vuot qud thot gid tri cuc dai dugc qui dinh. Bub USB cho phép tong cong dén 7 hub dau
nbi ké tiép nhau, nhu vay c6 nhiéu nhét 1a 127 thiét bi c6 thé dau noi vao mot bus USB.

Mot nhiém vu ctia hub nhan biét céc thiét bi méi duoc dau ndi vao va con phin
biét d6 1a thiét bi téc dd cao hay thiét bi téc do thip. Ngoai ra hub c6 thé x6a di 1 thiét bi
da dau ndi vao bus nhung sau d6 lai duge thdo roi khoi hé thong. Dé thyc hién cic nhiém
vu nay c6 nhiing trang théi bus duogc tao ra theo cach dac biét.

Mot cong USB khong duoc sir dung s& khong duoc kich hoat nghia 12 hub khong
gui khung dir liéu t61.C4 hai dudong dan dit liéu déu & murc low va c6 mot dién tro 15k.
MGi thiét bi ngoai vi USB déu c¢6 mot dién trd 1,5k ndi mot trong hai dudng din tin hiéu
v6i ngudn +3,3V. Thiét bi téc dd cao dién tré nay ndi v6i ngudn +3,3Vvéi duong din
D+, thiét bi toc d6 thap thi néi v6i dudng dan D-. Hub ciing ¢6 thé nhan biét kiéu thiét b
va c6 thé xay dung méi két ndi dit liéu vai tde d6 truyén thich hop .(hinh 7, 8)

+3 3
|:| 15K
n i I+ 0+ B

Eid: towpen TTTTTTTTTTTTTITT oo ommm o B trupin

imhan TSE - - | ‘abin USE

¥l 5k [|:|
Thidt Li USE
Hub USE tée 45 can

Hinh 7: Nhan dang mot thiét bi tdc d6 cao

33V
m 1.3k
P I+ g 3
B truyén B4 truyén
hanlSB 1| 0| s
%15k g
Thiét bi USB
Hub TSR tdc dg thap

Hinh 8: Nhan dang mét thiét bi toc do thap

Khi 1an dau tién dit lai ché do cho bus, ca hai duong dan dit liéu dugc nbi mass
trong khoang thoi gian 10ms. Khoi SIE ciia thiét bi ngoai vi nhén biét trang thai nay va
x6a di mot tin hiéu reset ciia bo vi diéu khién dugce dau ndi vao. Sau ddy bo diéu khién
bat dau véi viée thyuc hién chuong trinh bo diéu khién ctia né va san sang trinh dién & hé
thong.

Hub ciing cung cap dién 4p nguén nudi cho thiét bi. Khi khoi dong mdi thiét bi
USB dugc phép tiéu thy dong dién dén 100 mA. Néu nhu can mot dong 16n hon thi nhu
cau nay can phai dugc khai bdo .Dong dién tiéu thu tong cong c6 thé dat téi SO0mA. Mot
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hub ngoai chi c6 thé cung cap 100 mA cho méi cong ra thiét bi ghép ndi béi vi né dugc
phép tiép nhan tong cong khong qua 500 mA va yéu cau riéng cho chinh ban than hub.

I11. Phin cirmg va phin mém may chi USB.
Mady chu USB tuong tdc véi cdc thiét bi USB thong qua bd diéu khién ¢ mdy chu.

Mady cht chiu trach nhiém vé nhiing céng viéc sau:

* Phdt hién viéc két ndi hodc loai bo cua cdc thiét bi USB.
Quan 1y viéc diéu khién dong dit liéu gitta mdy chu va cdc thiét bi USB.
Quan 1y dong dir liéu gitra mdy chi va cic thiét bi USB.
Thong ké trang théi tinh hoat dong cuia hé thong.
Cung cip dong dién di duoc dat dé han ché cong suat cho cic thiét bi USB dugc
két ndi .
Phan mém hé théng USB trén mdy chi quan 1y su tuong tic gitra céc thiét bj USB
va phan mém thiét bi dya trén mdy chi. C6 5 viing twong tic giita phan mém hé thong
USB va phan mém thiét bi ,cuy thé la:

 Diém danh dinh cau hinh thiét bi.
Truyén dit lidu trong ché d6 dang thoi.
Truyén dit liéu trong ché d6 khong dong bo.
Quan 1y nang lu’o’ng
Quan 1y thong tin vé thiét bi va bus.
Bt cir liic ndo ¢6 the phan mém USB sir dung céc giao dién hé thong may chu
hién hitu dé quan 1y cdc mdi quan hé tuong tic & trén.

Céc thanh ghi b diéu khién may chi USB

Thanh ghi nhan dang nha cung cip

VID ( vendor Identiication register)

bia chi offset: 00-O1h

Gia tri mac dinh : 8086h

Thudc tinh: chi doc

Thanh ghi VID chira s6 nhan dang nha cung cép .Thanh ghi nay ,cung v6i thanh ghi
nhan dang thiét bj xdc ding duy nhat bét ky thiét bi PCI nao .Vigc ghi vao thanh ghi
nay khong c6 tic dung .Cach viét cdc bit 15:0 dung cho s6 nhan dang nha cung cip

Pay 1a mot gié tr1 16 bit duoc Intel gan.

IV. Két ndi hé thong USB.
Két noi cdc thiét bi USB
Tét ca céc thiét bi USB dau ndi vao USB qua Céng dat tren mot loai thiét bi USB
chuyén dung, c6 tén la hub. C4c hub chi cho théy tinh trang két ndi hodc loai bod ciia mot
thiét bi USB theo ting trang thdi cong ciia né.

Cac mdy chu hoi (queries) hub dé xdc dinh nguyén nhan cua thong bdo. Hub tra 10i
(dép ung) b?mg céch nhan dang Céng da st dung dé két ndi thiét bi USB. May chu cho
phép cong va dinh dia chi thiét bi USB voi mot duong dng didu khién bang céch sir dung
dia chi mic dinh USB (khi dugc ndi vao 1an dau hodc khi chiing khai dong lai).

Mdy chi x4c dinh xem lidu thiét bi USB méi dugc két nbi 1a mot hub hay 1a mot
thiét bi chtrc nang va gan cho thiét bi USB mét dia chi USB duy nhat
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Néu thiét bi USB da két ndi la mot hub va céc thiét bi USB da dugc két ndi voi
cong ctia hub thi thu tuc ¢ trén tiép dién voi timg thiét bi USB da duoc két ndi. Néu thiét
bi USB di két ndi 1a mot thiét bi chirc ning, thi cdc théng bdo vé viéc két nbi s& duoc
phan mém USB giii t6i phan mém mdy chu duoc quan tim dén

Lodi bé cdc thiét bi USB

Khi mot thiét bi USB dé duoc loai bé khoi mot trong sb céc cong thi hub tw dong vo
hiéu hod cong va cung cap mot thong tin chi béo vé viéc loai bo thiét bi ra khoi mdy chu.

Sau d6 may chu loai bo céc s6 lidu di biét vé thiét bj USB, néu thiét bi USB bi loai bo
la 12 mot hub thi quda trinh loai bo phai dugc thuc hién vai tat ca cdc thiét bi USB ma
truéc d6 duoc ndi vao hub. Néu thiét bi USB di loai bo 1a mot thiét bi chtic nang thi cic
thong béo loai bo duoc goi téi phan mém mdy chi dugc quan tam dén.

Két noi hé théng USB

Hinh 3-55 cho thdy mét vi du vé két ndi cong USB vao trong hé thong. Lbi vao
CLK48 c6 dit dong ho tinh thé 48 MHz(sai s6 2500 ppm) duoc tao ra nho bd cong hudng
thach anh va dugc str dung dé tao toc do dir lidu bang 12MHz va mot khoang khung khai
tao bang 1,0ms (500ppm).

Thiét bi ting tdc PVIIDE/ISA (cdu PCI) c6 mot thiét ké thich hop vai téc do bang
1,5Mbps hodc 12 Mbps. Ngudn nudi ding cho thiét bj dugc 1ay tir ngudn dién dp -5v trén
ban mach chinh (Vcc). Nhu vy can cé nhiing bién phdp nao d6 dé chéng ngin mach,
ching han bang mot cau chi 2A. Hé thong gidm sat cta c4 dudng dan dién 4p ngudn nudi
cho USB véi cic duong OC#1 va OC#0 (¢ phia dudi cia hinh 3-54).

Khi thiét bj cau PCI phét hién ra mot 15i trén duong dan dién dp nudi thi né s& vo hiéu
hoa Céng USB tuong tmg. Trén cdc duong dir liéu, c6 mot dién tro nbi tiép bang 27(6m),
dung dé gidi han dong dién khi xay ra ngan mach vai dat(GND) Nhu vay dong sé bi gidi
han 6 mac nho hon 185mA. Céc cudon cam méc ndi t1ep mac noi tlep cling dugc tinh dén
trén duong dan dién dp ngudn nudi, dé tin hiéu nhidu trén cdc thiét bj bén ngoai khong
gdy anh hudng t6i nguon nudi ban mach chinh.

.| B& nhé cache
ot 20027
1 EBus cache

Boxrly | | B3 difukhitn | R
Processor | oom i "| ke thong b | DRAM

Hé thing Eus

hus L ACHLHRLO) DE AN

I
FCIBus
DM4 v
G PCIIDEASA Accelerator Bus [SA
f—
Eesat (P]IK 4) Bus IDE
| Cac mo1 ket no1 TSB * L
[
«—
Quin 17 nirg hnome - = -Bus
Voo
CLE48 QCo# o o
#
HSBP epo USBPO+ USEFD 560k
GHD
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#PHIEN BAN USB 2.0
Céc ky thuat chinh cua bus USB 2.0 la:
e Tbc do thép (1,5Mbps): cac thiét bi tuong tac(interactive),thong thuong 1a 10-
100Kbps.
e Tdc do cao(full-speed,12Mbps)cic timg dung véi dién thoai Am thanh.
e Tdc do rat cao (480 Mbps)cic ing dung video va bo nhd thong thuong 1a 25-
400Mbps.
Cong USB 2.0 s& ddy nhanh qud trinh huéng téi mot mdy tinh PC trong tuong lai
véi cac dac tinh legacy-free.

V. Cac kiéu truyén USB.
Cic thiét bi USB c6 thé trao d6i dit liéu véi may tinh PC theo 4 kiéu hoan toan khéc
nhau:

+ Truyén diéu khién: Dé diéu khién phén clig cdc yéu cau diéu khién (control
request) dugc truyén hay goi la truyen diéu khién (control transfers). Ching lam viéc voi
murc wu tién cao va c6 kha nang kiém sodt 15 tu dong. Tbc do truyén 16n vi c6 dén 64
byte trong mot yéu cau(request) c6 thé dugc truyén.

+Truyén ngit: céc thiét bi cung cap mot lugng dir liéu nho, tuan hoan, chiang han
nhu ban phim, chudt, déu str dung kiéu truyén ngat (interrupt transfers). Khac voi sy
phong dodn tur tén goi, ¢ day khong c6 mdt ngat nao duoc thiét bj xod. Céch tdt nhat 12 hé
thong sé& hoi theo chu ky, chang han 10ms mot 1an, xem c6 cic dit liéu méi goi dén.
Thong thuong c6 dén 8 byte c6 thé dugc truyén.

+ Truyén theo khéi: Khi 6 dung luong dir liéu 16n can truyén va can kiém sodt
16i truyén nhung lai khong ¢ yéu cau thic ép vé thoi gian truyén thi dit lidu thuong duge
truyén theo khdi (bulk transfers). Cic img dung ctia phuwong phép nay nhu: méy in va
may quét hinh (scanner). Tbc d6 truyén dir liéu phu thudc vao muc do dAu tai trén bus
USB.

+ Truyén ding thoi: Khi c6 luong 16n dit liéu véi tée do dir liéu da duoc quy
dinh, chang han nhu diing cho card 4m thanh, thi thuong dp dung kiéu truyén dang thoi
(isochronous transfers). Theo cach truyén nay mot gia tri tdc do dit lidu x4c dinh duoc
duy tri. Viéc hiéu chinh 18i khéng dugc thyuc hién vi nhimg 15i truyén 1¢ té ciing khong
gy anh huong déng ké dén chat luong truyén.

Vi céc ung dung trong linh vyc do luong va diéu khién , kiéu truyén thir nhét
(truyen diéu khién) thudng dugc str dung vi vira ¢6 d6 an toan dir liéu cao vira c6 tdc do
truyén 16n .Ngoai ra con dé dang thyc hién dugc giao thirc truyén riéng dé trong mot sd
truong hop tng dung c6 thé tiép tuc xir 1y.

VI. Goi phan mém diéu khién.

Chirc niing cia mjt phan mém diéu khién:

La mit xich lién két gitta phan ctmg va phin mém hé thong. Trong moi truong
Windows 98 vé trudc, khong c6 mot chuong trinh tmg dung nao c6 thé truy cap truc tiép
1én phan cting, cach t6t nhat 1a goi ra mot phan mém diéu khién thiét bi ¢o, phan mém
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nay trao doi tryc tlep v6i phan cimg hoac qua 16p dém nam sdu hon. Phan mém diéu
khién nay duogc ché tao va cung cip boi cac nha san xudt thiét bi do.

Hoat dong :

Tat ca cac phén mém diéu khién USB déu dya trén Win32_Driver_Model. Tat ca
cac 101 goi phan mém diéu khién déu théng qua phan mem _quan ly vao ra (/O manager).
Cac chuong trinh nguoi dung khac nhau gui goi yéu cau gan nhu dong thoi toi phan mém
quan ly vao/ra, phan mém nay sau ddy s& phan phdi cic gbi niy ti cac phan mém dicu
khién cu thé.

Tt ca cac yéu Cau déu duoc goi di dudi dang cac goi, va chuyén tiép gitra cac 1op
dém riéng 1é. Dé biét rd vé cach thirc truy nhap 1én cac thiét bi, ta xem xét  dén 5 ham
cua Windows sau:

CreateFile( ) Mé mot tép hodc mot thiét bi

CloseHandle( ) Dbong mot tép hodc mot thiét bi

ReadFile( ) Doc hoac nhan dir liéu

WriteFile( ) Ghi hodc truyén dir liéu

DeviceloControl( ) Thuc hién cac chirc ning cu thé ciia phan mém

diéu khién

Vi du xét doan chuong trinh sau ( Guri 1 byte qua COM2 bang Delphi):

Handle:=CreateFile.(Pchar(‘COM2’),GENERIC_WRITE,0,NIL,OPEN)_EX
ISTING,0,0);

Byt:=85;

WriteFile(Handle,Byt1,1,Count,NIL);

CloseHandle(Handle);
Giadi thich 1énh:

Trudce hét , Cong COM2 dugc mé bang ham CreateFile( ) dé sau dy giri mot
Byte bang ham WriteFile( ). Cubi cuing Ham CloseFile( ) dong kénh thong tin lai. Tén
ctia phan mém diéu khién & day 14 COM2 mang ¥ nghia thé hién méi lién quan tryc tiép
v6i giao dién phan ctimg “COM?2”.
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PHANII: DPONG CO BUOC.

I. Pic diém chung vé dong co buéc

Dong co budc thuc chét 1a dong co déng bd hoat dong dudi tdc dung cua céc
xung roi rac va ké tiép nhau. Khi mot xung dong dién hodc dién dp dit vao cudn day
phan tmg ctia dong co budc, thi roto (phan cam) ctia ddng co s& quay di mot géc nhat
dinh, va duoc goi 1a budc cua dong co, khi cidc xung dong di¢n dat vao cudn day phén
ung lién tuc thi roto s€ quay lién tuc.

Vi tri cua truc dong co budc dugc xéac b?lng ) lugng xung, va van tdc cua dong co
ty 18 v6i tan s xung, va dugc xdc dinh bang sé budc/gidy (second). Tinh nang lam viée
cua dong co bude duoc dat trung boi bude duge thyc hién, dat tinh goc (quan hé cua
momen dién tu theo goc gitra truc cua Roto va truc cua tir tm(mg tong) tan s Xxung gl(n
han sao cho cdc qua trinh qua do, khi hoan thanh mot budc c6 thé tat di trude khi bat dau
budc tiép theo. Tinh ning md mdy ciia dong co, duoc dat trung boi tan s xung cyc dai
¢6 thé mé may ma khong 1am cho Roto mat dong bd (bo bude). Tuy theo két cau cia
tung loai dong co, ma tan sd dong co cé thé tiép nhén duoc tir 10 dén 10.000 Khz.

Budc cua dong co (gid tri cua goc gitra hai vi tri 6n dinh ké nhau cua Roto) cang
nho thi d6 chinh xdc trong diéu khlen cang cao. Budc cua dong co phu thuge vao s6 cudon
day phan ung, sd cuc cua Stato, s6 ring cua Roto va phuong phap dleu khién budc du
hoic diéu khién nita budc. Ty theo yéu cau vé do chinh xac va két cdu cua dong co, ma
budc ctuia dong co thay ddi trong gidi han tir 1800 - 0,180. Trong d6: dong co budc nam
cham vinh ctru dang cuc méng va c6 tir trd thay doi tir 60 - 450, dong co bude 6 tir try
thay d6i c6 géc bude nam trong gidi han tir: 1,80- 300, va dong co bude hdn hop c¢6 gée
budc thay doi trong khoang 0,360 - 150. Céc gid tri géc ctia cic loai dong co ké trén duoc
tinh trong ché d6 diéu khién budc du.

Chiéu quay cua dong co budc khong phu thude vao chiéu dong dién chay trong
cdc cudn day phan trng, ma phu thudc vao thir tw cudn day phan tng dugc cap xung diéu
khién. Nhiém vu nay do bd chuyen phat thyc hién.

S6 cudn day phan tng (hay co goi 1 cudn diy pha) ciia dong co budc duoc ché
tao t 2 - 5 cudn day pha (hay con goi la bdi day) va dugc dat ddi dién nhau trong cac
ranh & Stato. Pdi v&i cudn ddy phai c6 hai cudn day thi chi ding cho diéu khién ludng
cuc (cudn diy c6 cuc tinh thay ddi), v6i 4 cudn ddy c6 thé ding cho ca hai ché do diéu
khién ludng cuc va diéu khién don cuc

Dong co budc 1a mot thiét bi duoc sir dung rong rai dung dé chuyén cdc xung dién
thanh chuyén dong co hoc. O mét s tmg dung, chang han nhu bo diéu khién dia, mdy in
kim ma trén va robot, thi dong co budc duoc ding dé diéu khién chuyén dong.

I1. Nguyén ly hoat dong cia dong co budc.
1.Dong co nam cham vinh ciru.

Nguyén ly lam vi¢c cua dong co nay la dua vao tdc dong cia mot truong dién tir
trén mot moémen dién tur, tuc 1a tdc dong gitta mot truong di€n tir va mot hoac nhiéu nam
cham vinh ctru. Roto ctia ddng co tao thanh mot hodc nhiéu cdp tor va momen di¢n tr cia
nam cham duogc dit thang hang trén tir truong quay do cic cudn diy tao nén.

Pong co c6 hai cudn day lép 0 hai cuc cua Stato, va mot nam cham vinh ctru &
Roto. Khi kich thich mgt cudn day cua Stato (déng thoi ngét dién cudn kia) s€ tao nén hai
cuc Bic (North) va Nam (South) cia nam cham. Roto s¢ théng ding voi hudng tur
truong.
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Néu ta cho dong dién vao cudn day W1 thi vi tri 1 va 3 ciia Stato twong ung sé& 1a
cuc Nam va cuc Bic.

Gia su truc cua nam cham vinh ctru cua Roto dang 1€ch voi tryc 1-3 mot goc ( dudi
tac dung cia Iyc hiit do cic cyc trdi ddu ciia nam cham s& sinh ra mét luc quay Roto vé vi
tri 1, vi trf niy goi 12 vi trf cAn bang. Sau d6 cho dong dién 12 vao cudn day W2 (lic nay
dong dién ¢ cuon W1 bi ngat), thanh nam cham s€ quay nhanh dén vi tri 2 mot gée 900
néu viée cap dién lién tuc va tuan ty vao cudn day W1, W2, W1, W2, .... Va dao chiéu
dong dién sau mdi budc, thanh nam cham s& quay thanh nhitng vong tron, tir mot phan tu
vong tron dén mot phan tur vong tron khac.

Céc cudn day cta Stato goi 12 cdc pha. Pong co budc c6 thé c6 nhiéu pha: 2, 3, 4, 5
pha, né dugc Cép dién cudn nay sang cudn khdc vai viéc dao chiéu dong dién sau mdi
budc quay. Chiéu cdc dong co phu thudc vao thir tu cung cép dién cho cédc cudn diy va
hudng cua tu truong.
2. Pong co budc tir tré thay doi.

Nguyén 1y 1am viéc ctia ddng co budc tir trd thay doi dua trén co s¢ dinh luat cam
ung di¢n tu, tirc 1a dya trén su tdc dong gitra mgt truong dién tir va mot Roto co tur tro
thay d6i theo goc quay.

CAu triic tiéu biéu cua dong co c6 budc tir thay doi.

Roto dong co dién duoc ché tao bang vat liéu dan tir, trén bé mit Roto thuong c6
nhleu rang. MOdi ring ciia Roto hodc cua Stato goi 1a mot cyc. Trén hai cyc dbi dién duoc
mac ndi tiép hai cudn ddy (vi du nhu cudn ddy AA') tao thanh mot phan cia dong co.
Nhu vy dong co nhu hinh v& c6 ba pha A, B, C, tir trd thay d6i theo géc quay ciia ring.
Khi céc ring cia Roto dimg thang hang vdi cdc cuc caa Stato, tir trd ¢ d6 s& nho nhat.
Néu ta cho dong dién chay vao cudn diy BB' né sé& tao nén tir truong kéo cuc gan né nhét
ctia roto va 1am Roto quay mot gée 300 theo chiéu nguoc chiéu kim dong hd. Néu dong
dién dugc dua vao cudn day CC', Roto lai tiép tuc quay mot gée 300 nita ... Cac cudn
day AA', BB', CC' goi la céc pha.

Hudng quay cua dong co khong phu thudc vao chiéu cua dong dién ma phu thudc vao thir
tu cép dién cho cudn day. Nhi¢m vu nay do cac mach logic trong bd chuyén phat thuc
hién. Véi cich thay doi thtr ty hodc thay ddi cach kich thich cdc cudn day ta ciing lam
thay d6i cdc vi tri géc quay.
Dong co budc c6 tir trd thay ddi c6 chuyén dong ém, s6 budc 16n va tan s6 1am viée ciing
khd 16n (tr 2 dén 5 Khz).

Mot s6 cong thirc tinh cho dong co budc tir tro thay doi
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Nr : S6 rang clia roto.
Ns : S6 ring cua stato.
Np : S6 pha.

Pr : Géc do rang roto.
0s : GOc budc.
Rs : Gia tri budc.

X =Ns/Np : S6 rang stato cho mot pha.
Gé6c d6 rang gitra hai rang ke nhau dugc xé4c dinh nhu sau
369° 360°

Pr= ;. Ps=
Nr Pr

Géc budce duoc xac dinh boi biéu thire:

0
@s = 360 ( d@6/budce)
Nr.Np
Gia tri budc
Rs = @
@s
Néu tan sb xung 1 f thi téc d6 Roto la:
= 69f = 60f = s (vong/phit)
Rs Np.Nr 6
S6 rang Roto cho mét pha:
_ Nr
Np+1
3.Pong co hon hop.

Dong co hon hop la su két hop nguyén tat lam viéc cuia dong co cé budc nam
cham vinh ctru va dong co budc c6 tur tro thay do6i nham cé duoc dat tinh tot nhat ctua hai
loai ké trén 1a momen 16n va s6 budc 16n.

So d6 dong co budc hdn hop.

Dong co gém hai ntra Roto (1) va (2). Ntra(1) c6 nhiéu rang trén Roto, ntra (2) 1a
nam cham vinh ciru. Do d6 c6 su két hop gitta hai phan nén tao ra sy kich thich roto
manh hon. Dong co loai nay cé 5O bu’(');c dat dén 400 budc, nhung gia thanh dat.

IIL. Cac phuwong phap diéu khién djng co budrc.

Mbi dong co bude déu c6 phan quay roto 12 nam cham vinh ctru, dugc bao xung
quanh la phan tinh, goi 1a stato. Pong co budc cé 4 cudn day stato dugc sap xép theo cap
qua tam d6i xtmg. Pong co budc dang niy goi 1a dong co budc 4 pha. Piém giita cho
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phép thay doi chiéu dong dién ctia mot trong hai 16i khi mot cudn day duoc ndi dat, do d6
dbi cuc cua stato. Luu ¥ rang, truc cla dong co thong thuong thi quay tu do, con truc
dong co budc thi quay theo ting budc c6 dinh, 1dp lai va dém ting vi tri cy thé. Pong co
quay nhu vay la tir co s ly thuyét tir trudng: cic cuc ciing diu day nhau va céc cuc
nguoc dau hit nhau. Chiéu quay duge x4c dinh boi tir truong ciia stato, ma tir trudng nay
thi do dong dién chay qua 161 cudn day gy nén. Khi huong cua dong thay doi thi cuc cua
tir trudng ciing thay ddi theo, gy ra chuyen dong ngugc lai cuia dong co (dao ch1eu)
Pong co budc & diy c6 6 dau day: 4 dau cua cudn day stato va 2 dau ddy chung diém
gilra cua céc cgp day. Khi chudi xung nguon dugc cap dén timg cudn day stato thi dong
co s& quay. Mdi chudi xung ¢ thé ¢6 cap d6 chinh xac khdc nhau. Bang sau gidi thiéu
chudi 4 budc thong thudng.

Bang 1
Chicukim | Buéc | Cuénddy | Cuondiy | Cudndiy | Cudnddy | Chicu quay
dong hd A B C D bo dém
1 1 0 0 1
2 1 1 0 0
3 0 1 1 0
4 0 0 1 1
A
B COM
C
D COM

Hinh1: Bd tri cudn day Stato.

Luu ¥ ching ta c6 thé bat dau voi chudi xung nao d6 trong bang 1, song khi da bat
dau bang chudi xung nao thi can phai tiép tuc theo diing thir ty ctia chudi xung d6. Vi du,
néu bat dau bang budc thir 3 1a chudi (0110) thi can tiép tuc voi chudi ciia budc 4 rdi sau
do lap lai 1,2,3 v.v.

Mt s6 thong s6 va khai niém.

Gdc buoc ( step Angle):Cau hoi dat ra 1a moi budc c6 d6 dich Chuyen l1a bao nhiéu?
Diéu nay phu thudc vao cdu tric bén trong cta dong co, dic biét 1a sb rang cua stato va
roto. Gée bude 1a dé quay nhé nhit ciia mot bude. Cac dong co khac nhau cé géc budc
khéc nhau. Bang 2 gi6i thiéu géc budc ctia mot sd ching loai dong co, trong d6 c6 ding
thuat ngit s6 budc trong mot vong. Day 1a tong sd bude can dé quay hét mot vong 360"

Bang 2: G6c budc cia dong co.
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Go6c budce Sb budc/vong
0.72 500
1.8 200
2.0 180
2.5 144
5.0 72
7.5 48
15 24

Duong nhu trdi v6i an tuong ban dau, dong co bude khong can nhidu dau day &
cudn stato dé c6 géc budce nhod hon. TAt ca dong co bude néi & phan nay chi ding 4 dau ¢
cudn day stato va 2 déu day chung & niit gitra. Mic dit nhiéu hang san xuat chi ding mot
dau day chung, song van phai c64 dau day stato.

Quan hé s6 budc/gidy va 56 vong quay/phiit RPM.

Quan hé giira s6 vong quay/phit RPM vdi sé budce cia mot vong quay va sb
budc/gidy l1a quan hé tryc quan va du’O’c biéu dién nhu sau:

S6 budc trong gidy =RPM x sd budc trong vong quay/60

Chudi xung bén bwede va sé rang trén roto.

Chudi xung chuyén mach trinh bay & bang 1 dugc goi 1a chudi chuyén mach 4 buéc,
boi vi sau 4 bude thi hai cuén day gidng nhau s& dugc bat 1én ON. Vay sau 4 budc nay
dong co quay dugc bao nhiéu? Sau khi thyc hién xong 4 budc thi roto chi quay, dugc mat
budc ring. Do vay, & dong co 200 budc/vong thi roto ¢6 50 rang vi 50*4=200 budc can
dé quay hét mot vong. Nhu vay, c6 thé két luan 1a géc budc t6i thiéu ludn 12 ham sb cia
ring trén roto. N6i cach khac rang cang nho thi roto quay dugc cang nhiéu rang.

Ngoai chudi xung 4 budc con c6 chudi xung 8 budc, chudi nay con duge goi la
(half-stepping), vi & chudi 8 budc thi mdi budc 12 mot nita clia gée binh thudng.
Bing 3: Chudi xung 8 buéc.

Chiéu kim | Buéc | Cudndiy | Cudnddy | Cuéndiy | Cudndiy | Chiéu quay
dong hd A B C D bd dém

1 1 0 0 1 N
2 1 0 0 0
3 1 1 0 0
4 0 1 0 0
5 0 1 1 0
6 0 0 1 0

v 7 0 0 1 1
8 0 0 0 1

Toc do dong co.

Téc do dong co duge do bang sd bude trong mot gidy 1a mot ham cua tde do chuyén
mach.Bang viéc thay doi thoi gian ta c6 thé dat dugc céc toc do quay khéc nhau.

Moment gitr.

Moment gitr dugc dinh nghia Ia lugng moment ngoai can thiét dé 1am quay truc dong
co tir vi trf giit ctia n6 véi diéu kién truc dong co dang ding yén hay dang quay voi toc do
RPM = 0. Pai lugng nay dugc do bang ty 1¢ dién 4p va dong cip dén dong co. Pon vi ctia
moment gitr 1a kilogram — centimet.
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Chudi 4 bueée diéu khién dang song.

Ngoai chudi 4 budc va 8 budc néi trén, con cé mdt chudi khac duge goi 1a chudi 4
bude dang séng. Chuoi nay dugc gidi thiéu ¢ bang 4. Chudi 8 budc trinh bay ¢ bang 3 1a
su két hop don gian cua cic chuoi 4 budc thuong va chudi 4 bude dieu khién dang séng

cho ¢ bang 1 va bang 4.
Béang 4: Chuoi xung 4 buéc.

Chiéukim | Buéc | Cudndiy | Cudndiy | Cudndiy | Cuondiy | Chiéu quay
ddng hod A B C D bd dém
1 1 0 0 0
2 0 1 0 0
3 0 0 1 0
4 0 0 0 1

PHAN III: CAU TRUC CHU'C NANG CUA CAC CON VI MACH.

I. Chip UCNS804B.

Day la chip trung tim diéu khién dong co budc, va diéu khién dong c6 budc theo

phudce phap 4 bude thong dung( hay goi 1a phuong phap budc du).

| 18| sUPPLY

QUTPUT
EMABLE

DIRECTION

GROUND
GROUMD

STEF IMFUT
(10| HALF-STEP

| 9 | OME-PHASE

So db chan ciia chip UCN5804B
Chéan 9,10,14,15 cua chip dung dé€ diéu khién ngd ra theo mdt chu ky, budc dtr,

haff-step va diéu khién hoat dong ngd ra.

~ Chip nay hoat dong hay khong phu thudc vao tin hi¢u xung ngé vao trén chéan 11
de thic day dong co lam viéc. Tin hiéu nay c6 thé dugc cap ngudn bén ngoai hay tir cong

tic tic dong bang tay.

%Déjc diém cia chip diéu khién nay la:
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- Dong dién 16n nhat ¢ ngd ra la 1.5A.
- Dién 4p chiu dung 6 ngd ra la 35V.

- Tiéu chuan hoat ddng budc du, nira budc va bude dicu khién dang séng.

- Sir dung céc Diod dé bao vé bén trong chip.
- Kha ning diéu khién ngd ra OE va diéu khién tryc tiép.
- Reset lai nang lugong.
- C6 mach tan nhiét tich hop bén trong.
Bang dé diéu khién kiéu hoat dong.

Drive Format Ping Pin 10
Two-Phase L L
One-Phase H L
Half-Step L H
Step-Inhibit H H

% Cac kibu hoat dong cia chip.
WAVE-DRIVE SEQUENCE

Half Step =L, One Phase=H
Step A B c D
FOR ON OFF OFF OFF
1 ON OFF OFF OFF
2 OFF ON OFF OFF
3 OFF OFF ON OFF
4 OFF OFF OFF ON

TWO-PHASE DRIVE SEQUENCE

Half Step = L, One Phase =L
Step A B c D
FOR ON OFF OFF ON
1 ON OFF OFF ON
2 ON ON OFF OFF
3 OFF ON ON OFF
4 OFF OFF ON ON
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HALF-STEP DRIVE SEQUENCE

Half Step = H, One Phase=L

Step A B c D

POR OMN OFF OFF OFF
1 OMN OFF OFF OFF
2 OMN OMN OFF OFF
3 OFF OMN OFF OFF
4 OFF OMN OMN OFF
5 OFF OFF OMN OFF
5 OFF OFF OMN OMN
7 OFF OFF OFF OMN
8 OMN OFF OFF OMN

I1. Chip FTDI- FT245AM.

1.Téng quan vé chip FTDI-FT245AM.

Pay 1a chip dé chuyén dit liéu tir kiéu ndi tiép cta cong USB sang truyén song
song dé dicu khién dong co budc thong qua chip 5804BM. Véi cdc dac tinh sau:

- 3.3V LDO dién 4p diéu chinh: 12 mdy diéu chinh dién dp LDO 3.3V trong qud
trinh USB truyén dir liéu tir by nhd dém ra ngo ra.

- USB truyén nhan: Khéi truyén nhan USB cung cap 1 giao dién vat 1y ciia USB
1.1 dén cap USB. Tai ngd ra cung cap mirc dién dp 3.3V dé diéu khién tin hi¢u, trong khi
mot may thu khic va 2 tin hiéu két thic tir mdy thu cung cép di liéu tir cong USB, SEO
va USB do tim diéu kién.

- USB DPLL: Khéi nay dé dang nhan ra céc bit md héa NRZI dir liéu tir USB
cung cip dén, va ty tao ra xung clock va dit liéu dén SIE block.

- Dao dong 6 Mhz: Dao ddoognj tao ra tir dao dong thach anh ngoai chip hay tur
hién tugng cong hudng ctia céc phan tir.

- SIE (Serial Interface Engine): ddm nhan nhiém vu truyén nhan dir li€u.

- USB Protocol Engine: quan 1y ludng dir liéu tir thiét bi diéu khién USB.

- Fifo Receive Buffer ( 128 byte): Bo dém USB nhan dir li¢u tbi da 128 byte, dir
lidu dugc doc va ghi tir b nhd FIFO théng qua chan ndi tiép truyén thong dir liéu USB.

- 384 byte by nh¢ nhan dir licu, 128 byte bd nh& truyén tin hi€u mirc cao

2.So do chan.
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'TEELERE
P PPN
eesk | 1 O T p1
EEDATA L — T b2
wer =F TDI [ o
RESET# 1] [T 1 D4
TEST T T DS
WI0UT T FT245AM T D6
UseDP I XXYY T o7
useoM 1| s 17 | enp
N L
sEi8fed
Chan Tin hi€éu Loai Churc nang
7 USBDP I/O | Tin hiéu dir liéu USB phuy thudc vdo tr¢g 1.5k dé
giam dién dp ngd ra con 3.3V
8 USBDM I/O | Két ndi chan dir liéu am cua USB
6 3.3VOUT | OUT | Chan tao dién dp 3.3V tai ngd ra
27 XTIN IN | Lay tin hi€u tir dao dong 6Mhz tir dao dong thanh
anh
28 XTOUT OUT | Pua tin hi¢u 6Mhz ra chan dao dong thach anh
31 RCCLK I/O | RC-Timer dam bao xung clock trén mode Sleep
va tdc dong muc Low trong suot qua trinh chon
mode Reset hay Sleep
4 RESET IN | Reset toan bo thiét bi st dung network RC ngoai
32 EECS I/0 | Tuy chon EEPROM-chip chgn
1 EESK /O | Tuy chon EEPROM-xung dong ho
2 EEDATA /0 | Tuy chon EEPROM-I/O dir liéu
5 TEST IN | bat thiét bi vao mode Text- thiét bi phai dugc noi
dat.
25 DO /O | Bus dir li€u truyén truc tiép Bit0
24 D1 /O | Bus dir liéu truyen truc tlep Bitl
23 D2 /0O | Bus dir li€u truyen truc tlep Bit2
22 D3 /O | Bus dir li€u truyen truc tlep Bit3
21 D4 /O | Bus dit lidu truyén truc tiép Bit4
20 D5 I/0O | Bus dir li€u truyén truc ti€p Bit5
19 D6 I/O | Bus dir liéu truyén tryc tiép Bit6
18 D7 I/0 | Bus dir li€u truyén truc ti€p Bit7
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16 RD# IN | Byte dit liéu DO....D7dugc tic dong mic thap boi
dir liéu truyén tir FIFO

15 WR IN | Ghi byte dif liéu trén DO.....D7 vao FIFO truyén
khi WR duoc téc dong cao — thap

14 TXE# OUT | Khi tidc dong high, khong dir li¢u vao FIFO. Khi
low dit liéu c6 thé dugc ghi vao FIFO.

12 RXF# OUT | Khi ¢ muc cao, khong doc dit liéu tr FIFO. Khi &

muc thép ¢6 thé duogc doc boi RD# sau d6 chuyén
tu thap sang muc cao.

11 | EEREQ# IN | Yéu cau EEPROM két nbi dé xir Iy qua bus dit
lidu

10 | EEGN# OUT | O muec thip, cho phép EEPROM nbi dé xir Iy qua
bus dir liéu

3,13,26 | Ve PWR | Thiét bi chuyén dién dp tir 4.4V — 5.25V
9,17 | GND PWR
30 AVcc PWR | Thiét bi ngudn xung clock

PHAN IV: NGUYEN LY HOAT PONG CUA MACH.

Ngudn duoc cip boi mot nguén DC bén ngoai hay ngudn DC P1. DPién dp c6 thé
dao dong tir 6 — 30V, phu thudc vao tbc do cua dong co budc. Pong co budc sur dung
hau hét cdc dong trong mach, vi vay né duoc cap ngudn thong qua tré R1,R2. Py 1a tro
gidi han dong dén dong co va cho phép dong co hoat dong v4i ngudn dién 4p cung cip
16n hon dién &p gidi han cho phép dong co lam viéc.

Dién dp On dinh 6 trang thai (khong tai) cua mach thu duoc bang cach diéu chinh
dién 4p ngd va dudi 5V vai con chip dleu chinh dién 4p LM78L05. Pay 1a mot IC diéu
chinh dién dp, v6i C7, C1, C5 cung cip thém vao dién 4p loc.

U1-UCNS5804BM c6 chirc nang cung cap dong 100mA, ddy 1a trung tdm b diéu
khién dong co budc lam viéc theo timg phuong phéap diéu khién. N6 gom 1 CMOS xap
xép va luu giit muc logic phan dién dp ludng circ ngd ra dé truc tiép didu khién dong co.
UNC5804BM c6 thé phat tin hiéu diéu khién v6i 3 mode khic nhau: FULL-STEP,
HALF-STEP, FULL-STEP WAVE.

D1-4 12 mot t6 hop Diod dé ngan can nguy hiém dén chip UNC5804BM néu cong
tac ngd ra & muc thap khi dong co dang hoat dong véi tai 16n.

Mdi LED1-4 sang twong g voi ngd ra 1am viéc & mirc thap va la vat c6 ich dé
nhan xét trang thai lam viéc cua ng6 ra. Tro R3 cung cép dong dién gioi han dén LED.

PIN 9,10,14 va 15 cua chip UCN5804BM dé diéu khién - ngo ra theo cdc phuong
phap diéu khién tity chon. Cong tac DIP1-4 cho phép diéu khién bang tay mdi hudng
lam viéc cua dong co budc theo bang trang thai sau:
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FUNCTIOHN

53-
PIN 10

FUNCTION

FULL-STEP
2=PHASE

L

FORWARD

FULL-STEP
WAVE DRIVE

REVERSE

HALF-STEP

OUTEUT
ENABLED

STEP
INHIBIT

L
H
H

OUTPUT
DISABLED

3 Coan . = DE £
O day ta dung mach ghép ndi dé diéu khién déng co budc hoat dong bang mdy
tinh, UCN5804BM phu thudc vao chan 11 ¢6 dugce tic dong hay khong dé thuc day
dong co lam vi¢c. Tin hiéu nay duoc cap tur chip FT245-USB.

Chip FT245_USB chuyén tin hi¢u 1y ra tir cong USB sang dang tin hiéu truyén
song song 8 bit dir liu tic dong dén chip UCN5804BM dé diéu khién dong co budc lam
viéc theo cidc mode dinh san va toc dd quy dinh. Ta chi can truyén dir li¢u vao céc chan

diéu khién ctia chip UCN5804BM theo so d6 két nbi dé diéu khién dong co 1am viée

theo 1 trong 3 phuong phdp trén.
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Pé tai 4: Thiét ké mach cong ndi tiép RS232 mach nay lam nhiém vu do
anh sang va diéu khién den.

Chuong I: Gi6i thi¢u chung vé truyén thong ndi tiép

Hién nay cic tiéu chuan truyén thong cing theo hai huéng phan biét nhau
dua vao cdch truyén : song song hay ndi tiép. Céch truyén song song rat dé bi
nhiéu tdc ~dong nén khong thé truyen di xa dugc, do d6 ciing it dugc st dung.
Truyen ndi tiép ciing c6 2 loai : dong bo hay khong dong bo. Trong cich truyén
ddng bo, day ky tir duoc truyen s€ kem theo ky tu ddng bo 1a SYN (ma ASCII 1a
22). Phuong thue nay cho toc do truyen kha cao nhung do mach xtr 1y truyén va
nhan (bao gdm mach thém ky ty dong bo, _ phét hién va bdo sai...) kha phuc tap
nén chi dung trong cac ung dung c6 yéu cau cao vé toc do truyen Con trong céc
ung dyung thong thuong, nhat 1a cac ung dung trong linh vuc diéu khién tu dong,
thi khdng c6 yéu cau veé téc d6 ma yéu cau vé do tin cay ‘nhung mach thyc hién
don gian, re tién. Khi d6, cch truyen khong dong bo rat phit hop. Theo cich
truyén nay thi cédc ky tu duoc truyen riéng ré, phan lam tung frame co bit bat dau,
cdc bit dir liéu cua ky ty can truyen bit chdn 1 (dé kiém tra 16i duong truyen) va
cic bit két thic.Trong khuon kho Luan Vin nay ,ta chi sir dung chuan truyen
thong RS-232C (RS :Recommended Standard) ,1a mot chuan truyén ndi tiép bat
ddng bo rat pho bién hién nay.

Chuan nay lan dau tién dugc gidi thidu vao nim 1962 do hiép hoi ki thuat
dién to EIA (Electronics Industries Association) dua ra nhu 1a chuan giao ti€p
truyén thong gitra mdy tinh va thiét bi ngoai vi nhu :modem, mdy v&, mouse, may
tinh khéc ......

1. C4u tao cong ndi tiép:

Bang 1.1 Sap xép chan clia cong ndi tiép & mdy tinh:

9 chan |25 chan | Chuc nang
1 8 DCD _ Data Carrier Detect (Loi
2 3 Vao)
3 2 RxD _ Receive Data (Lbi vao)
4 20 TxD _ Transmit Data (Ldi ra)
5 7 DTR _ Data Terminal Ready (Li
6 6 ra)
7 4 GND _ Ground (N&i dat)
8 5 DSR _ Data Set Ready (Lbi vao)
9 22 RTS _ Request to Send (Léi ra)
CTS _ Clear to Send (Lbi vao)
RI _ Ring Indicator (Ldi ra)
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®
B
B
7}
®
e
&
]
&
F;‘\
l-;::

PPOBOO00QO000DO

DB-258

DO BOAHBB Y
CPO0VOOO0BORDB

2. Cac Chuan Truyén Néi Tiép :

O dang ndi tiép ta c6 rat nhiéu chuan truyen nhu: RS-232, RS-422, RS-423,
7 . do khéng di sau vao céc chuan truyén nay nén ta chi khao sat
s0 2 chuén truyén RS 232 va RS-485:

RS-449, RS-485 .

DB-9S

Bang 1.2. So sanh céc tiéu chuan truyén EIA:

Thong s6 RS_232 RS_422 RS_423 RS_485

Cable I5m 1.2km(4000FT | 1.2km(4000FT | 1.2km(4000FT

length(max (50FT) ) ) )

)

Baud Rate | 20Kps/15m | 10Mbps/12m 100Kbs/9m 10Mbps/12m
(toc do 10Mbps/120m | 10Kbps/90m IMbps/120m
baud) 100Kbps/1.2k | 1Kbps/1.2km | 100Kbps/1.2k

m m
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Mode Unbalanced Balanced Unbalnced Balanced
Differental Differental Differental
Driver No 1 1 32
Receiver 10 10 32
No
Logic 0 +5V++15 +2v + +5V | +3.6V =+ +6V | +1.5V + +5V
\4
Logic 1 -5V+-15V -2V + -5V -3.6V+-6V -1.5V+-5V
Community 2V 1.8V 3.4V 1.3V
(truyén
thong)
Cable/Signa 1 2 2 2
1
(Cap / tin
hiu)
Methode Simplex Simplex Simplex Simplex
(Phuong Half_duple | Half_duplex Half_duplex Half_duplex
thtrc) X Full_duplex Full_duplex Full_duplex
Full_duplex
Short circuit | 500mA 150mA 150mA 150mA
current

3. Phwong thirc truyén dir liéu ciia RS-232 :

Dit liéu trao d6i dién ra trén hai duong dan TxD va RxD. Qua chan cam ra
TxD, may tinh goi dit liéu ctia né dén céc thiét bi khac. Trong khi d6 dit liéu ma
may tinh nhan duoc, lai dugc dan dén chan ndi RxD. Céc tin hiéu khéc dong vai
trd nhu 12 tin hiéu hd trg khi trao doi thong tin va vi vy khong phai trong moi ing
dung déu dung dén.

Cic bit dit liéu duoc goi di theo kiéu ddo ngugc, nghia 1a cdc bit ¢ gid tri
“1” s€ c6 muc dién 4p LOW, céc bit c6 gia tri “0” s€ ¢ mirc dién &p HIGH. Mtic
tin hiéu nhan va truyén qua chin RxD va TxD thdéng thudng nam trong khoang —
12V d&én +12V. Miic dién dp d6i v6i mirc HIGH nam giira +3V dén +12V.

Mot chudi dit liéu truyén di theo dang ndi tiép nhau trén mot dudng dan: bat
dau bang mot bit khoi dau (Start bit), tiép theo d6 1a cic bit dit liéu (data bit), bit
thap di truéc. S6 bit dir liéu nam trong khoang 5 dén 8 bit, tiép d6 1a bit kiém tra
chén 1¢ (Parity) va cudi ciing 1 bit két thidc (stop bit). Hinh thirc truyén nay c6 kha
nang dung cho nhiing khoang cach 16n , boi vi cac kha nang gay nhleu 1a nho hon
la dung cong song song. Téc d6 truyén duoc thiét 1ap bang tham s6 Baudrate, 12 s6
bit truyén di trong 1 gidy, thong thudng 1a 300, 600, 1500, 2400, 4800, 9600 va
19200.
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Mot nhuge diém khéng nhé ctia cong ndi tiép 1a téc do truyén dir lidu bi han
ché. Vi du nhu véi tdc dd 9600 baud cho phép truyén nhiéu nhat 12 960 byte mdi
gidy. Khuon dang dir liéu (Frame) can phai duoc thiét 1ap nhu nhau & ca hai bén
go1 cling nhu nhan.

Start bit Stop bit

+12V l l

-12V DO Dl D2 D3 D4 D5 D6 D7
N ol 1 0 1 0o 0 1 0
T= 1/fb.'slud
’ 1.04 ms .

Dong dit liéu trén cong RS_232 véi toc d6 baud 9600baud.

Mot trong nhitng yéu cau quan trong ciia RS-232 1a thoi gian chuyén doi tir
mdt mirc logic nay téi mic logic khdc khong vuot qia 4% thoi gian 1 bit. Vi thé ¢
téc d6 19200 thoi gian chuyén mirc logic phai nhé hon .

Van dé nay 1am gidi han chiéu dai duong truyén . Véi téc do truyén 19200
baud c6 thé truyén xa nhat 1 50ft (1ft = 30.48cm, 15.24cm)

Mot trong nhitng van dé quan trong can chd y khi st dung RS-232 1a mach
thu phat khéng cin bang ( don cuc ). Piéu niy c6 nghia 1a tin hiéu vao dugc so véi
dat. Vi vay, néu dién thé tai hai diém dat ctia hai mach thu phat khong bang nhau
thi s& c6 dong dién chay trén dat. Két qua s& c6 dp roi trén diy dat ( V= LR ) s&
1am suy yéu tin hiéu logic. Néu truyén tin hiéu di xa , R s& ting din dén 4p roi trén
dat s& 16n dan dén ldc tin hiéu logic s& roi vao viing khong xic dinh va mach thu
s& khong nhan ding dir lidu dugc truyén tir mach phat. Chinh sy khong can bang
trén mach thu phdt 12 mot trong nhitng nguyén nhén gi6i han duong truyén.
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Chwong II : Giéi thiéu cac linh kién dung trong
mach

I. Chip ADC804:

Chip ADC804 1a bo chuyén doi twong tu s6 thudc ho ADC804 ciia hing
national semiconductor. Chip nay ciing dugc nhiéu hing khéc san xuét. Pién 4p
nudi 12 +5v va do phén giai 8 bit. Thoi gian chuyén d6i duoc dinh nghia 1a thoi
gian ma bd ADC can dé chuyén mét dau vio tuong ty thanh mot s nhi phan. Déi
v6i ADC 804 thoi gian chuyén doi phu thudc vao tan s6 dong ho duoc cap téi
chan CLK va CLKIN va khong bé hon 110us.

CS chon chip

La chan chon chip, dau vao tich cuc muc thép duoc stir dung dé kich hoat chip
ADCS804. Bé tri cap ADC804 thi chan nay ¢ mic thap.

RD - Doc

Day 1a mot tin hi€u vao tich cyc muc thép. cac bd ADC chuyén d6i dau vao
twong ty thanh sé nhi phan va gilt né & mot thanh ghi trong. RD duoc sir dung dé
¢6 dit liéu dugc da chuyén doi téi dau ra cia ADC 804. khi CS=0 néu c6 mot xung
cao xudng thip dp dén chan RD thi dir liéu ra dang s 8 bit duoc dua tdi cdc chin
dix licu DO-D7.

WR - Ghi

Py 12 chan vao tich cuc mirc thap duoc dung dé bio cho ADC 804 bt dau qud
trinh chuyén d6i. Néu CS=0 khi WR tao ra xung cao xudng thap thi bo ADC 804
bat dau tién hanh chuyén d6i gid thi dau tuong tw V;, vé s6 nhi phan 8 bit.
CLKIN va CLKR

CLK IN 1a chan vao nbi téi ddng hd ngoai khi dong hd ngoai duge sir dung dé
tao thoi gian. Tuy nhién 804 ciing c6 mo bd tao xung dong ho trén chip dé diing
d6ng ho trén chip cta 804 thi chan CLK IN va CLK — R dugc ndi téi tu dién va
mot dién trd. voi tan sb
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Typical Application Schematic

O AT _°+5v 150pF
R0 CLKR
3 —
E,nwn CLK IN 10k | I;.”
d INTR
h 1] pg,
w
ANY ® 2 | -~ | oBs
13
uPROCESSOR O fe DBs 8-8IT RESOLUTION

- DESIRED
DBs  VIN() [ [ INPUTS 1 AnALOG INPUT

" DB, AcND|® VOLTAGE RANGE
17 9 |
DBy  Veer2| __oVRer/2 L

pBy Donp | 10 =

14 6
" DBy Vint [ 5 } DIFE | OVER ANY

7

ADC0802, ADC0803, ADC0804
(PDIP, CERDIP)
TOP VIEW

A
EI V+ OR VREF

cs [1]
RD [2] 18] cLK R
WR | 3] 18] DB (LsB)
CLKIN [4] [17] DB,

INTR [ 5] 6] DB,
Vin (+) | 8] 5] DB4

Vin (9 14] DB,
AGND [ 8] 13| DB
Vrer/2 [9] 12] DB
DGND |10 [11] DB7 (msB)

Ngit INTR
Ngit hay con goi 1a két thiic viéc chuyén dbi. day 1a chan ra tich cyc mirc thap.

Binh thuong chan nay ¢ trang thdi cao va khi viéc chuyén dbi hoan tét thi n6
xudng thip dé bdo cho CPU biét 1a dir liéu duoc chuyén d6i d sin sang dé 13y di.
Sau khi INTR xudng thap, can dat CS=0 va gilri mot xung cao xudng thap t6i chan
RD d¢ dua dit liéu ra.
Vin (+) va Vin(-)

Day la hai dau vao tuong ty vi sai, Trong d6 Vi, = Vi, (+) - Vi ()

Vi, (-) duoc nbi xuéng thép
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Vi, (+) dugc dung lam dau vao tuong ty va dugc chuyén doi vé dang s0.

Vee

La chan ngudn nudi.
Vref/2

Chan 9 1a dién 4p dau vaodugc ding 1a dién 4p tham chiéu.
DO0- D7

DO0-D7 1a c4c chan ra dir liéu Cac chan nay dugc dém ba trang thai va dir li¢u da
dugc chuyén doi chi dugc truy cap khi chan CS = 0 va chan RD dua xudéng mirc
thap.

Vin
kichthuocbuoc

out—

Chan dat twong tw va chan dit sd.
Pay la nhitng chan dau vao cap dat cho ca tinh hiéu tuwong tu va so, Tuong tu noi
toi Vin va chan dat s6 ndi té1 Vec.

IL. Cam bién nhiét @9 (hg LM35):

Bo cam bién ( Transducer ) chuyén d6i cédc dai luong vat 1y, vi du nhu nhiét
do, cuong d6 anh sang, luu téc va toc do thanh céc tin higu dién. Phu thudc vao bd
cam bién ma dau ra c6 thé 1a tin hiéu dang dién ép, dong, tr¢ khang hay dung
khang. BO cam bién nhiét dép tng su thay d6i nhiét do bang cdch thay doi tré
khang, song dap tng nay khong tuyén tinh.

B6 cam bién nhiét d6 LM35 cua hang National Semiconductor Corp la bd cam
bién nhét tuyén tinh don gian va dé dugc sir dung rong rai.

LM35 12 ho cam bién nhiét mach tich hop chinh xdc cao c¢6 dién dp dau ra ty 18
tuyén tinh vi nhi¢t do theo thang dg Celsius.

Nhiét d6 (0°) | Tré khéng ciia cam bién (KQ)
0 29.49
25 10
50 3.893
75 1.7
100 0.817

Tré khang ciia bd cam bién nhiét theo nhiét do
Ho cam bién nay khong yéu cau can chinh ngoai vi vén né di dugc cin chinh .
Ho nay cho ra dién 4p 10mV tng véi thay ddi nhiét d6 12 1°C. Bang sau gi6i thiéu
mot s6 thong sb k¥ thuat chinh ciia ho LM35.

Ma san pham Dai nhiét 3o Do chinh xac Pau ra

LM35A -55°C t6i +150°C +1°C 10mV/F
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LM35 -55°C t6i +150°C +1,5°C 10mV/F
LM35CA -40°C t6i +110°C +1°C 10mV/F
LM35C -40°C t6i +110°C +1,5°C 10mV/F
LM35D 0°C t6i +100°C +12°C 10mV/F

Thong s6 k¥ thuét chinh ciia cam bién nhiét hoLM35.

II1. Chip 74L.S151: ‘ ) ) )
74LS151 1a mot chip ¢6 8 dau vao s6 da chic nang toc dd cao.N6 cung cap trong

mot goi, kha ndng chon mat bit tur 8 bit nguén. 74LS151 c6 thé sir dung nhu mot chue
nang cua mdy phat dé phat nhirng murc logic churc ndng vai 4 gia tri.

CONNECTION DIAGRAM DIP (TOP VIEW)

Vee l4 15 g Iz Sp 89 S2
16| |15 [14] 13| 12| 111] |10] |9

3 b 14 g Z Z E GND

So +S,: Chon dau vao

Iy +I; : Ngo vao da chilic nang

E : Chan vao tic dong ( tic dong & mirc thap)
Z :  Ngo ra da chtic nang

Z . Ngo ra b6 sung da chirc ning

Ve . Chan nguén

GND : Chan ndi dat
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A

Tai li

5 puts

Address In

Data Inputs
A

5

©c

4

2

7

D)

112 —mm— 0

6

{13}

Dy

~ 4

15]

D)

o —
—

|

(otherwise Out put

Active on Enable LOW

—O
»

—0
-

s HIGH)

71
L7}

Enable

L LI

[

{id

sl
18}

Output Output

2
21
L=

GND

"

Y
Data Inputs

74151: 8-INPUT MULTIPLEXER

TRUTH TABLE

4 12 13 14 15 lg Iy

lo

E |S2 S1 So

HIGH Yoltage Level
LOW Voltage Level

Don't Care

H
L
A
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LOGIC SYMBOL

1 —
10 —

IV. Chip 74L.S373:
Intel gidi thi¢u 741.S373. 74L.S373 1a mdt bo cai dat 8 muc flip-flops tac
dong nhanh. Nhiém vu cia 74L.S373 dugc hién thi & ban dudi. “ Hi-Z” ¢6
nghia 12 ngd ra & trang théi tré khang cao. Ngo ra ctia mach dugc biét nhu ngd
ra 3 trang théi. Ngo ra 3 trang thai dugc st dung dé diéu khién cdc bus noi ma
céc thiét bi khdc nhau sé& duoc tic dong du dé dong con 3 trang thai dé diéu

khién 1 bus.
JAxx373

OEdql ~ 20
1Q g2 1¢
1D g3 18
2D g4 17
2Q 5 16
3Q g6 15
3D g7 14
4D 8 13
4Q g9 1
GND 10 11

ﬁ( Output Enable): Mo céng dém

o — Ny
) — [

Ve = PIN 16
GND = PIN 8

Hi-Z : Ngo ra tré khidng cao
Q, . Mtrc ngd ra trude khi cau
hinh ngd vao dugc thiét lap

Giang vién: Nguyén Vin Minh Tri

"'*'rcc

8Q OE G xD | xQ
8D

7D H X X Hi—Z
e L H L |L
6Q

> L H H[H
5D L L X [Qg
3Q

G

126



Tai liéu mdn hoc: Ghép ndi va diéu khién thiét bi ngoai vi
Chuwong III : Mach thiét ké ghép noi

L. So d6 nguyén Iy ciia mach thiét ké mach:

II.  Nguyén ly hoat dong ciia mach:

Mach do 4nh séng va diéu khién den thong qua cong ndi tiép RS-232. Mach
sir dung quang tré dé do 4nh séng diéu khién den, véi dién dp chuan 2.5V lay tir
Diod Zener REF25Z, sau d6 qua mach khuéch dai dua LM358 dua vao dién ap
chuan 2.5V vio AD0804. AD0804 chuyén dbi tin hiéu twong ty tir quang trd thanh
tin hiéu s6 tir DO —D7.

Pau vao quang tré ding tro 330 Q dé giam dong vao, 2 diod 4148 tao ra
ngudng dan.

Khi chan WR duoc kich muc logic 0 tir chan RTS cta cong ndi tiép RS-232
thi AD0804 bat dau 1am viéc. Sau khi két thiic 8 chu ky INTR bdo két thic. Tin
hiéu twong tu khi qua con AD0804 chuyén thanh tin hiéu sb, théng qua Dao 7414
dua bit 1 vao chan LE (chip dém) va OE ndi mass s& cho thong dir liéu. Pau ra
kich con ba trang thai thong dir lidu tir 8 dau vao DO — D7 khi dau ra bang dau
vao, mach con lai chuyén tin hiéu truyén tir song song qua ndi tiép.

Thong qua mach dao dong (7414, 10K, 10nF ) s€ tao xung dua vao IC74161
dém tir 000 — 111, sau d6 quay trd lai va cir dém mai nhu vay.

Qp duoc kich mire logic 0 s& kich md 74151(A), sau 8 1an dém cir 1an luot
dua dir liéu ra dau ra Y dén chan RxD ctia cong RS-232 thong qua mdy tinh diéu
khién, dién 4p s& dugc dua ra chan DTR +12V, dong qua Diod 20mA lam Diod
sdng 1én kich m¢ Tranzitor, md C828 va H106. Liic nay Role dién tir dong ndi
ngudn AC deén sang 1én.

QAQRQc lan luot tac dong nhu bang trang thai sau:

Qa QB [Qc | Y

0O (0 |0 |Dg
1 [0 |0 |D
0 |1 [0 |D,
0O (0 |1 |Ds

Khi két thic 111 chuyén qua 011 D, tit. Qua dau dao dicu khién tuong ty
74151(B) c6 duogc bit dit liéu D4 D;. Sau bit stop qua 3 bit Break. Vay cudi cung
thu duoc 8 bit data,0 parity, 1 stop, 9600 Baud, 6 bit Break.
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II. Luu d6 thuit toan:

Begn

Khoi phat ché do

A 4

Tao tin hi€u Start

A 4

Cho thot gian Ty,

Doc dir liéu trong RBR

Dt > Dto

A 4

T4t den DTR= -12 D6 den DTR=12

\ 4
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