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Nguyé&n Hitu Phuong - Nguyén Vin Thién
Truong Pai Hoc Khoa Hoc Tu Nhién
(Bai nhédn ngay 10/02/1999)

TOM TAT : Do dic tinh ciia bd vi xir Iy va cdc dic diém clia bo mach chinh hay bo chinh,
thudng d& ning c4p mdy vi tinh mdt cach ddng k& chiing ta phdi d6i bo chinh trong ldc cdc thanh
phin khéc cla médy (v va bd ngudn, card video, man hinh, v.v) vin dugdc si dung tiép tuc. Céc
bo chinh van con d6 rit nhidu kha ning nhat 12 cho cdc muyc dich sit dung & cdp thép hon 1a mdy
tinh nguyen bo.

Do d6 c¢an nghién citu st dung lai cdc bo chinh 386, 486 ma gin nhu do phé thai khi chung ta
chuyén sang dung cdc bo cao cip hon. Chiing ta thi€t k& thém phin cing va viét phn mém cén
thi€t dé chuyén bo chinh thanh cdc bd Kit tuong d6i da ning cho cdc dng dung gidng day va k¥
thuat. K&t qui da dat duge nhu mong mudn.

Bai bdo tém ludc dé tai nghién ciu cdp B ma s6 B96-18-18 dd dugc nghiém thu.

1. MO BAU:

Su phat trién nhanh chéng cia cong nghé vi mach dién tf va cong nghé théng tin khién
ching ta phéi ning cdp hodc ddi mai mdy vi tinh khd thudng xuyén. Thanh phén chinh cia
mdy vi tinh 14 bo mach chinh hay bo chinh (Mainboard) con goi bo me hay bo hé théng. B
phan trung tdm clia bo chinh 1a bd vi xif Iy (VXL) ma cung dugc goi bo xur 1y. Khi chiing ta
thay déi bo chinh 1&n cap cao hon thi cdc bo 386, 486 van con c6 thé si dung cho gidng day
c&u tric VXL, phin nao d6 cdu tric mdy tnh, va cho cdc ing dung k¥ thuit (do ludng, diéu
khién, v.v.). Viéc gidng day cu tric VXL va 14p trinh ngdn nglt mdy trén mat Kit 386 hay
486 ¢6 nhiéu thudn 1gi hon 12 trén Kit Z80 hay 6802 vi 386, 486 nam trong ho VXL 80x86
rat phd bién clia hang Intel, vi ching 1a cdc VXL 16 bit, 32 bit, v.v.

Bai nay trinh bay viéc nghién ciu sit dung lai bo chink 386, 486 cho cdc muc dich néu
rén. Ching ta khong sia ddi gi trén bo chinh ma chi thi€t k€ thém phan ciing ¢ dang cédc
Card cim vio khe mé rong (Expansion Slot) va viét cdc phan mém giao ti€p va diéu khién
can thiét. That ra trong pham vi bai nay chung ta st dung cdc bo chinh 386, 486 gan nhu la
bo mach 16 bit 8086 nhung di nhién véi t6c d6 nhanh hon nhiéu va rat nhigu khd nang tiém
tang khdc (Bus di liéu 32 bit, khong gian bd nhd 3o, dong x 1y todn, v.v.).

Vi cfu tric cla 486 bao gom 386 nén sau day ching ta chi néi VXL 486 va bo chinh
486. B6 Kit xay dung tif bo chinh 486 dugc goi CKIT-486.

IL. CHUC NANG ROM SCAN CUA ROM BIOS.

P6i v6i bo chinh dang VXL cda Intel, khi dugc cap dién cdc VXL hoat dong & ché do
thuc (Real mode), chuong trinh duge thyc hién tit 6 nhé OF000h + OFFFOh ndm trong ROM
BIOS. Tai ddy mot Iénh JMP FAR s& chuyén quyén diéu khién dén mot doan chuong trinh
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dinh sdn trong ROM. Poan chuong trinh nay kiém tra VXL, cdc thanh ghi v.v., néu c6 15i
mdy s& ditng lai ma khong thong bdo 16i. N&u viéc ki€m tra t6t, may s& so sdnh dé tim 13i
trong ROM. B§ digu khi€n DMA, bd diéu khién ngit, bd nhé hé thong (DRAM), ... sé dugc
kiém tra va khdi tao. Cdc bién BIOS va bang Vectd ngit mic dinh ciing dudc khdi tao. bay
12 qué trinh POST.

Ti€p theo doan chuong trinh trong BIOS kiém tra c4c ROM ngoai (tic cdc ROM gén
trén cdc Card cdm vao khe md rong cia bo chinh). Pdy 1a chic ning ROM Scan cia ROM
BIOS. Cdc ROM ngoai ¢6 thé hién hitu giita cdc dia chi 0CO00h +~ 0000h d&én OEOOOh +
0000h. Chuong trinh trong Rom BIOS s& quét cdc khdi 2 Kbyte nhim tim ra mét ROM c6
gid tri d€ trao quyén diéu khién cho né. Mot Rom ¢ gid tri duge dinh nghia niu sau:

Offset Kich thudc Noi dung

+0 1 Byte (Byte 0) 055h

+1 1 Byte (Byte 1) 0AAh

+2 1 Byte (Byte 2) Dung lugng ctia ROM/ 512

+37? C4c Byte sau 12 doan ma thi hanh (thong thudng 12 mdt 1énh nhdy gan dé€n mét doan
ma khdi tao).

Chuong trinh BIOS nhén ra cdc gid tri trén, n6 s& ki€m tra téng kiém (Checksum) bing
cdch cong gid tri cla tat cd cdc Byte ndm trong ROM. Gi4 tri nay phdi 12 bdi s8 cda 100h.
Néu thda, chuong trinh BIOS s& xdcnhin ddy 12 mdt ROM hgp 1€ va trao quyén diéu khidn
cho né bang mot 1énh CALL FAR dén Offset 0003. Tai diy doan chuong trinh trong ROM
s& dugc thyc thi. Chiing ta c6 thé goi ROM ngoai nay 12 ROM Boot.

Sau khi thyc hién xong doan chuong trinh trong ROM Boot chiing ta ¢6 thé 113 quyén
diéu khién lai cho BIOS bing mot 1énh RET FAR hoic ¢6 thé gianh quyén digu khién hoan
toan va chay chudng trinh Monitor tu viét nap chung vio ROM Boot dé diéu khién cic
hoat d6ng xuét nhip trén cdc mach ta 1ip vao khe md rong ma khoéng can thay ddi bat cif gi
trén bo chinh vé& phén cing cling nhu phan mém. Pay chinh 13 cdch ma ching ching ta s&
lam. :

IIL. NGAT.

Trong CKIT-486 bd VXL giao ti€p véi cdc bd phin ngoai vi theo phuong phdp ngit
(Interrupt) nén phin ndy trinh by tém lugc vé ngit.

C6 hai loai ngdt: ngdt mém dén tif cdc chi thi INT hodc mot vai diéu kién 156i (Error)
trong chuong trinh, v ngdt ciing dén t mot tin hiéu dién bén ngoai. Trén bo chinh da tich
hop sdn cdc vi mach diéu khién cdc qud trinh ngdt. M6t s& dudng ngdt duge st dung cho
chinh hé théng (b6 d&€m, ban phim, v.v.), con mot s& dudng ta c6 thé ding théng qua cdc khe
md rdng cia bo chinh.

Dé dédp tng mdt ngdt, VXL nging thi hanh chuong trinh hién hanh cda né va goi mot
chuong trinh con phuc vu ngdt. Mot chi thi IRET tai cu6i chuong trinh con sé trd quyén diéu
khién lai cho chuong trinh chinh va thyc hién ti€p chuong trinh nay.
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3 cusi mbi chu k¥ chi thi, VXL  MAINLINE Hgiﬁg?
kiém tra néu ¢6 mot ngdt dugc yéu BREREL PROCEDURE
cdu nd s& ddp Ung bang cich thyc PUSH FLAGS | /’T PUSH REGISTERS
hién cdc budc ¢ hinh 1. Khi VXL CLEARIF |/
thuc hién mot chi thi CALL FAR dén P CLEAR TF
mot chudng trinh con, né dit gid tri Lol PUSH CS
mdi vao thanh ghi Code Segment Fggéﬁ :I;A
(CS) va thanh ghi Instructions Pointer ADDRESS
(IP) tir 4 6 nhé. KByte dau cda bd | POP REGISTERS
nhé t 00002h dén 003FFh 13 noi cat IRET
céc dia chi bit ddu cla chuong trinh

POP IP

con phuc vu ngidt. T KByte do, 4 POPCS +
Byte chifa dia chi cda chudng trinh ljop FLAGS

con phuc vu ngdt s& dugc truy cap va

cat vao CS va IP. bia chi (4 Byte tifc
2 Word) bit dau cda mdt chuong
trinh con phuc vu ngdt thudng dudc
goi 1a vectd ngit. KByte chia cc vectd ngdt 1a bing vecto ngdt. C6 256 vectd ngit duge
danh s6 tir 0 d&n 255. Hang Intel goi chiing 12 cac kiéu ngit (Interrupt Type) gom: ngit chia
cho khong — kiéu 0, ngdt budc don (Single Step) - kiéu 1, ngdt khong che dugc
(Nonmaskable) — kiéu 2, ngit diém ding (Breakpoint) — kiéu 3, ngit tran (Overflow) — kiéu
4, cdc ngdt INTR c6 kiéu tix 0 dén 255.

Hinh 1: Ddp dng ngdt cla vi xit Iy

IV. CAC MACH CUA CKIT-486.

Hinh 2 12 so do khéi clia CKIT-486. Chuing ta thdy c6 card ROM va giao tlep véi may
tinh, card giao ti€p xuat/nhdp, va cic mach bén ngoai Card (hé thong dén hién thi, ban
phim). Nh& ¢6 chuong trinh Monitor nap vao ROM ma cu thé 13 m6t EPROM 2764, CKIT c¢6
thé hoat dong doc 1ap cho cdc ¥ng dung gidng day 14p trinh bing ngdn ngit mdy, do ludng,
didu khién, v.v. Nhung nhd ¢6 ngd ndi dé€n cdng nhap/xudt song song clia mdt may tinh nén
CKIT c6 thé nhan l1énh hay chuong trinh tif m4y tinh, diéu nay giip md rong tdm hoat dong
ciia CKIT hay bén thin cda mdy tinh va, ddc biét, gitp thi nghiém chuong trinh Monitor mot
cdch thuén lgi.
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Hinh 2: S d6 khdi CKIT-486

Card ROM.

Crad Rom giao ti€p vdi bo mach chinh qua SLOTPC (hinh 3). Vi mach chinh trén card
1a EPROM 2764 (8KBx8) chita chuong trinh Boot mdy va chwong trinh Monitor diéu khién
kit. EPROM phdi ndm diing ngay mdt trong cdc dia chi ma qud trinh ROM Scan s& tim t6i.
Viéc gidi mi dia chi dugc ddm nhiém bdi vi mach 74LS138. Trén cdc ROM nay con c6 vi
mach PPI 8255-2 dé giao tiép véi cdng song song clia mdy tinh (hinh 2) ma s& dudc trinh bay
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Mach giao ti&p véi cdng song song clia mdy tinh.

Khi s dung CKIT-486 d6c lap v6i mdy tinh thi néu mudn thuc thi mdt chuong trinh
chiing ta phdi go timg dia chi vA md mdy trén ban phim cda Kit. Nhu vdy s& mat nhigu thi
gid va d& nhim 14n. Viéc truyén File md méy tif mdy tinh sang Kit s& tién lgi hon. Céng
song song clia mdy tinh 12 mét dau ndi 25 chan gom 12 chén xuit, 5 chdn nhdp, con lai 1a
cdc dudng dat. Trong vi mach diéu khi€n c6ng song song c6 3 thanh ghi dé xdc dinh cdc ngd
nhép/xuat cda cng. Sau khi xdc dinh duge dia chi cia cng, ching ta c¢6 thé 14p trinh dé gdi
hay nhén tin hiéu bing mot s8 chi thi cda ngdn ng 18p trinh vi du véi hdp ngit 1a IN, OUT,
.., V6i C 1a INPORT, OUTPORT ... Hinh 4 13 mach giao ti€p card ROM vdi cdng song song
clia mdy tinh.
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Hinh 4: Mach giao ti€p v6i cong song song cla mdy tinh.

Card giao tiép nhap/xuat.

Card nay (hinh 2) mot mit giao ti€p véi bo chinh qua SLOTPC mét mdt giao ti€p vdi
cdc mach bén ngoai (hé thong d&n hién thi, ban phim, v.v.). Trén card chifa cdc vi mach:
7415138 gidi ma dia chi cho cc PPI 8255 trong Kit, PPI 8255-1 d€ giao ti€p v6i hé thdnz
den hién thi va ban phim, PPI 8255-3 cho cdc dng dung nhdp/xuat (trong do ludng, diéu
khién). Hinh 5 chi m6t phin cda Card nay (SLOTPC, 8255-1, 74LS138, v.v.).
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Hinh 5: Mt phén ciia Card giao ti€p nhap/xuit.
~ Hé thong den hién thij.

Hinh 6 va 7 12 mot khoi nhung dugc tdch 1am hai phan. Hinh 6 12 mach gidi ma cho hé
thdng dén LED 7 doan dé hién thj dia chi, dit liéu va chi thi. Cdc vi mach 7418373 1a cdc
chét. Hinh 7 1a mach gén 8 dén LED 7 doan, cdc chan ciia dén duge dua vao hai Connector
JP1 va JP2 d€ dén mach hinh 6.

M&i ngd ra cla chdt diz khién mét doan ctia LED 7 doan sdng hay tit. LED Ia loai
Anod chung nén mudn doan sdng ngd ra Q cla chdt phdi & miic thap, ngugc lai 1a mifc cao.
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Muén LED 7 doan hién thi mdt s& hay ky tu chiing ta phai dit 1én cdc chan Qo + Q ctia chét
md sdng cla dén. P& diéu khién viéc chdt/truyén dir lidu & cdc chét ching ta ding mach gidi
md 3 sang 8 dudng 74L.S138.
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Hinh 6 : Mach gidi ma h¢ thong den LED 7 doan dé hién thi
Mudn gdi dit liéu dén mot dén chiing ta 1am cdc budc sau:
» Gdi ma sdng cla dén ra Port A cia 8255-1.
> Pt céc bit 1én cdc ngd vao A, B, C clia 74LS138 dé dua ngd ra Y, xudng thap dé
chon dén (Yo = 0 chon dén LED 0, Y, = 0 chon dén LED 1, v.v.). Thii tuc WRITE-CHAR
trong chudng trinh Monitor (xem sau) phuc vu viéc gdi dit liéu ra gian dén véi thanh ghi AH
chita ma sdng cda dén va thanh ghi AL chifa vi tri cda dén mudn sdng.
Viéc ding nhiéu mach ch6t trong mach gidi ma hé théng dén 1am mach rudm ra tuy
rang vé mat gidi thich hoat dong cho muc dich gidng day thi don gidn vi mach chi diing cic
linh kién quen thudc. Céch khéc hién dai va c6 thé gon hon 12 diing mét bd vi diéu khién
(Microcontroller) nhu 8051 dé phu trach chic ning gidi ma hé théng dén.
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Hinh 7: Hé thong 8 dén LED 7 doan

Ban phim.

Hinh 8 1a2 mach ban phim ding co ché€ ngdt. Mach nay lién két véi card giao ti€p
nhép/xuat (hinh 5) qua Connector JP1. Khi ¢6 mét phim dugc nhan thi 1 trong 3 hang (PC4,
PC5, PC6 thudc Port C cia 8255-1) 1én mifc cao, tao mdt xung tit thdp 1én cao d ngd ngit
ciing & khe md rdng clia bo chinh (¢ day st dung ngdt IRQ2), liic bdy gid VXL s& goi chuong
trinh con phuc vy ngdt. Nhiém vu cda chuong trinh nay 12 gidi ma phim vita nhan l1a § hang
thif m&y va cot thi may. Vi tri hing va cot s& duge chuong trinh con chuyén ddi thanh ma
clia phim da &n, néu mi 1a ky ty thi s& dugc hién thi 1én man hinh, cdn néu 13 chic ning thi
chuong trinh Monitor s& thyc hién chitc ning da dugc dinh sdn. Sau khi thuc hién xong ngit,
tai m&i chuwong trinh con phuc vu ngit s& c6 1énh gdi ra Port C clia 8255-1 cdc gid tri thap tai
PBO va PB1 va chd mot ngdt khdc.
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Tap chi Phat trién Khoa hoc & Céng nghé,
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Erws

Hinh 8: Ban phim ding cd ché ngdt

V. CAC CHUGNG TRINH.

e
e

et VAV
2

"
<
"

CKIT-486 gom phin citng nhu mé 14 & trén va chwong trinh Monitor nap vaio EPROM
dé digu khién Kit. Tuy nhién Kit ciing ¢6 thé dugc 14p trinh va diéu khién tir mot mdy tinh
nhd qua cdng sang song. ‘
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DAT TR] STACK SEGMENT
KHOI TAO CAC NGAT CUNG
KHOI TAO CAC PORT
KHOI TAO CAC BIEN C.T
HIEN TH] DAU NHAC

2|
Lol B}

Y

[

GOI C.T GIAI MA PHIM

@ PHIM KHAC

C.T XU LY ENTER

YES

START

{t

LUU BJA cHI BAT PAU cUa
BANG LENH, cUA VUNG BO
NHG HIEN TH]

, 2

LAY LENG TU VUNG BO
NHG HIEN THJ

SAl

BUNG

BAO LOI RA BEN

GOQI C.T CON XU LY LENH

C.TXULY PHIM HIEN
TH] PHIM VUA NHAN
LUU MA PHIM VAO BO
NHG

-
-

RESET KEYCODE VA
SHIFT FLAG

fne. JU

Chuong trinh Monitor

START QUAY VE C.T CHINH

o

Chuong trinh x 1§ phim Enter

START

v

DQC %EGMENF
C.T CAN CHAY

v

POC OFFSET C.T
CAN CHAlY

v

GQI C.TCON
CAN CHAY

b

QUAY VE C.T XU LY ENTER

Chuong trinh thyc hién 1énh RUN

Hinh 9: Luu d6 chuong trinh Monitor va m6t s& chuong trinh con.

Chudng trinh Monitor

18

Hinh 9 12 Iuu d6 chuong trinh Monitor. Ngoai ra ¢dn nhiéu chuong trinh con ¢6 cdc chifc
ning riéng nhu x 1y phim ENTER, RUN d& thi hanh, CLRS x6a c4c deén, CLRS_ dé x6a cdc
dén nhung hién thi ddu nhic cdc dong, WRITE_CHAR viét mét ky tu ra dén,
WRITE_STRING viét m6t chubi ra deén, KEY_INT phuc vu ngit ban phim, v.v.

Hinh 10 12 luvu d6 chuong trinh d€ mdy tinh diéu khién va truyén File dén Kit. Ngoai ra
trong Kit cdn c6'chuong trinh con phuc vu ngdt dén ti mdy tinh.



Tap chi Phit trién Khoa hoc & Cdng nghé, Tip 2, S6 4+5-1999

VL. KET QUA. i =

Muyc dich ca d& tai
nghién cdu 13 tim cdch sk T
dung lai cdc bo mach 4 T— it o BAO HIEU KIT DA SAUN

chinh 386, 486. DPé dat

muc dich nay chung t6i da SAN SANG
thuc hién ba ndi dung: GOI MOT BYTE RA
T ) CONG 58 VA TAO BITPCO=07?
» Tim hi€u cau tric CANH XUGNG

cda cdc bo mach chinh
386, 486.

» Thiét k€& thém phin
cling va viét chuong trinh BAO LA NHAN ROI
Monitor d& chuyén ddi bo
mach chinh thanh b Kit
ding dé gidng day lap
trinh tdp 1énh cla cdc vi x¥  Hinh 10: Luu d6 chuong trinh truyén ti¥ may trinh sang
1§ ho Intel 80x86 va ciu CKIT-486
tric vi xi ly. Trong ung
dung nay phuong phap héi vong (Polling) dugc diing dé ti€t kiém chi phi 1dp mach, ngudc lai
viéc 14p trinh @ng dung bi mot s& han ché€. Vi khuon khd gidi han ciia bai bdo, phan nay
khong dugc trinh bay. ‘

> Thiét k& thém phin ciing v viét chuong trinh Monitor d€ chuyén d6i bo chinh thanh
mot bo Kit dé gidng day cdu tric vi xi¥ Iy va mgt phan nao d6 cdu triic méy tinh, dong thai
cho cdc dng dung ky thudt (do ludng, digu khién, tv dong) nhu mdt Microcontroller hodc
PLC manh. Phudng phép ngit (Interrupt) dugc ding khién mach phic tap hon nhung b6
CKIT-486 nay c6 kha ning giao ti€p va md rong chudng trinh 6t hon. CKIT-486 con c6 thé
giao 1i€p v6i mot mdy tinh nguyén bd qua c6ng song song khién viéc thi nghiém hodc cép
nhat chuong trinh digu khién rat thuin 1di.

Phin cing va phin mém ciia CKIT-486 thiét k& thém da dudc thyc hién va hoat dong
¢6t. Ty muc dich sit dung (gidng day cdu tric vi xi¥ 1, cdu tric mdy tinh, do ludng hay diéu
khién tr dong) chiing ta ¢6 thé thém phan ciing va phdn mém phi hgp.

YES

pQC DU LIEU VAO
PORT A VA PAT
BIT °C4 (ERROR )

ERROR =07

YES

USING DISCARDED 386, 486 MAINBOARDS FOR TRAINING AND
TECHNICAL APPLICATIONS
Nguyen Huu Phuong - Nguyen Van Thien

ABSTRACT : Due to the properties of microprocessors and features of mainboards, when
upgrading substantially a computer we often have to change its mainboard whereas the other
constituents (case and power supply, video card, monitor, etc.) remain in use. However the
mainboard still has many capabilities especially for the purposes at the level lower than a
complete computer set. This article presents our research result to reuse the 386, 486
mainboards which are almost discarded when we upgrate our computers. We designed

19



Science & Technology Development, Vol 2, No 4 +5-1999

additional hardware and wrote appropriate programmes to turn the mainboards into relatively

versatile microprocessor kits for training and technical applications. We have obtamed good
results.
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