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(Bai nhdn ngay 04 thdng 12 nam 2001)

TOM TAT: Noi dung bai bdo d& cap d&n mot s§ gidi phdp dé thigt k€ cdc “bang hién thi
chi va d6 hoa diing ma trin led” nhiim ting tinh linh dong, ting cht lugng, kich ¢d va gidm
chi phi. C4c gidi phdp bao gédm: k§ thudt xtt 1y va luu trit dir liéu, truyén dit liéu di xa,
phuong phép lap trinh d€ ¢6 bd nhd luu trit 1n va tdc do xit 1§ cao, k§ thuit quét dif liéu dé
gidm cOng sudt va gid thanh,

1. MGDPAU

D& bang hién thi ¢é céc tinh ning manh, ta can két hdp dng dung quang bdo vdi mdy
tinh c4 nhdn trong cdc k§ thuit nhip dit liéu, Iuu trit va x& 1y. Dua trén hé diéu hanh
windows 9.x (va cdc hé diéu hianh sau nay) vdi giao dién dd hoa, cdc cong cu va thu vién
1ap trinh ma no hd trg, ta d&€ dang xdy dung dugc cdc phan mém linh dong trong viéc nhip
dit liu, ¢6 khd ning md phdng dit liéu trén mdy tinh vdi bd nhd 16n (trong trudng hgp hién
thi d hoa), c6 khd ning nhin va hién thi ti€ng Viét, thay d6i phong chit d& dang (trong ché
d6 hién thi chit ma da s& cdc bing quang bdo mua clia nudc ngoai khong cé kha ning nay),
giao dién dep va tinh niing dong trong két ndi, téc dd x 1§ cao.

Bén canh dd, viéc st dung cdc k§ thudt cia mdy tinh PC trong linh vuc nay con cho
phép phan diéu khién dat dugc téc dd cao (thdng qua bus md réng va ngdn ngif assembly),
khd ning truyén di xa (thdng qua COM RS 232C va c¢6 thé md rdng vdi cdc chudn cdng
nghiép khdc). Dung lugng luu trit dit liéu 16n (dic biét 1a trong viéc hi€n thi hinh dnh) nhd
cdc tinh ning manh cia CPU ho Intel trén cdc mainboard (nhut ché d6 bdo vé) ma chi phi
cho phin diéu khién nay khdng cao néu chiing ta dung k§ thuit ROM Scan. D€ cong suit
ctta mach thap ciing nhu don gidn mach giao ti€p, ta phai diing k§ thuit quét luu dnh k&t hgp
v3i viéc chot dit liéu. M6 hinh thi€t k& nhw hinh 1.

Hinh 1: M6 hinh thiét ké bdng hién thi chit va do hoa.

2. PHAN TICH VA GIAI PHAP THIET KE PHAN MACH PIEU KHIEN
Nhu d3 trinh bay & trudc, ta mudn thi€t k& bang hién thi cé cdc tinh ning: tdc do xi

Iy va xuat di liéu ra ma trdn led cao, bd nhd 1dn, cong sudt thip, c6 thé 1dp ghép theo

module, va chi phi thap.

2.1  Phén tich va chon gidi phdp giao ti€p v4i ma trén led:

e Giao ti€p qua cdng ndi ti€p: tdc do xudt dif liéu ra ma trin led thap (t6i da 115200bps),
va cin thém thi€t bi chuyén ddi tir ndi ti€p sang song song nhu UART, vi di€u
khién..,diéu nay ddn d&€n mot s6 han ché 13 mach phic tap, téc dd xi¥ 1y chim.

e Giao ti€p qua cSng song song: Hién nay ¢6 3 chuin giao ti€p gdm SPP (Standard Parallel
Port), EPP (Enhanced Parallel Port), va ECP (Extended Capabilities Port) tdc do truyén
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t6i da 12 2Mbytes/s (theo chudn IEEE 1284 cong b& nim 1994, EPP1.9). Uu diém khi
truyén dit liéu qua cdng song song la tinh linh ddng, tdc dd khd cao,*dé 1p trinh va thiét
k& mach. Tuy nhién, do tSc d6 ctia cdng mdy in con han ché (2Mbytes/s) nén chi ¢é thé
diing cho cdc bang quang bdo nho.

e Giao ti€p qua bus md rong:

. ISA (Industry Standard Architecture): Tin hiéu ddéng hd ddng bd bus (BCLK)
8.33Mhz, nén vdi bus dif li€u 8 bit thi tdc do truyén toi da 4.165Mbytes/s, vSi bus dit
liéu 16 bit thi tdc dd truyén t5i da c6 thé dat dudc 1a 8.33Mbytes/s

- PCI Local Bus (Peripheral Component Interconnection): PCI bus dudc phdt trién bdi
Intel (Revision 1.0 ngay 22/6/92) va dugc qudn Iy va phdt trién bdi PCI Special
Interesting Group. Cho tdi hién nay PCI ¢6 cdc Revision 1.0 (22/6/92), 2.0 (30/4/93),
2.1 (1/6/95), 2.2 (18/12/98). PCI c6 2 tuy chon: vdi BCLK 33MHz téc do truyén dit
lidu tdi da 12 132Mbytes/s (vSi bus dif liéu 32 bit), 264Mbytes/s (vdi bus dif liéu 64
bit); vdi BCLK 66HMz cho phép t&c dd t6i da 264MBytes/s (vSi bus dit liéu 32 bit),
528Mbytes/s (vdi bus dif li€u 64 bit).

Thiét ké& card dung bus md rong theo chudn ISA: Tin hiéu DO - D7 truyén di khi

A0=0, D8 - D15 truyén di khi A0 =1, 16 bit dif liéu cla slot ISA duge dua vio 2 x 8255 s&

dugc 48 bit dit lieu cong vdi cdc tin hidu ngudn va dat (GND) 18y ra qua hai cdng 25 chin.

Hinh 2 14 so d6 mach.

Hinh 2: Card giao tiép vdi bus md réng ISA.

Thiét k& card diing bus md rong theo chudn PCI gém hai phan: Phan cdu hinh thiét b
dudc thuc hién thong qua PCI BIOS ( int 1AH, AH = B1H). Do cdc tin hi€u trén bus PCI
phan 1dn dugc thiét k€ theo ki€u da hgp (multiplex) ( vi du nhu bus dia chi, bus dif liéu..) va
toc d6 trén PCI bus cao ( 33Mhz hodc 66Mhz) nén phan thi€t k&€ mach doi hoi cdc linh kién
t6c d6 cao, do tich hgp cao ( nhu PCI FPGA, GAL..) vd cong nghé 1am mach in cao cdp nén
hién nay cdc thi€t bi nay phai mua & nudc ngoai. Quy trinh thi€t k&€ duge trinh bay & [1].

2.2 Phan tich va thi€t k& phin truyén dif liéu di xa:

Mot trong nhifng phuong phdp truyén xa don gidn, hiéu qud, chi phi thip 1a ding
cdng ndi ti€p. Phin thit 1dp cdc thong sd cda cdng noi ti€p duge thuc hién bing viéc truy
cip truc ti€p d€n cdc thanh ghi cdu hinh dé dat t6c do cao nhat (115200bps). Viéc truygn dif
liéu duge thiét k& theo cd ché hdi vong khong theo cd ché ngdt dé ting toc do truyén,
chuong trinh dudc viét biing assembly dé dat tdc d6 cao va khong phdi xay dung bdng mo ta
ngit ( Interrupt Descriptor Table - IDT ) khi 1ap trinh & ch& d6 bdo vé&. Sd dd két ndi phin
cing nhu sau:

D9 D25 s Do
3 2 TD * RD 3 2
2 3 RD « TD 2 3
3 7 3G < y 5G 7 3
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2.3  Qua trinh ROM Scan:

Sau khi khdi ddng hé thdng, CPU doc 1énh & dia chi FFFFOH (thurc hién noi dung ctia
ROM BIOS) kiém tra va khdi tao hé thong (CPU, DMA, Interrupt..). Sau dé BIOS thuc hién
kiém tra cdc ROM ngoai tir dia chi C8000H d&n DF800H theo tirng khéi 2K. Néu ¢6 ROM
hgp 1€, BIOS sé chuyén quyén diéu khién cho ROM nay. Nhu vay, ta ¢6 thé thigt k& mét
card c6 ROM & dia chi hdp 1€ (vi du nhu C8000H) va viét mdt chudng trinh assembly dich
sang ma mdy, sau d6 nap vao ROM. ROM nay s& giit quyén di€u khién hé théng. Gidi phdp
nay din d€n chi phi thi€t k€ thdp (c6 thé tin dung cdc mainboard cii nhu 80386,80486,
80586) nhung hi€éu qua dat dudc cao.

24  Tinh todn cdng suit, tdc do va thi€t k& cdc mach chon hang, ct:

D€ cong sudt cda mach thap va don gidn mach thi€t k&, ta quét ma trin led theo
phuong phép vira chdt dif liéu vira lua dnh, lic nay dong dién kich cho titng led 13 vai chuc
mA. Viéc chon dong va cft quét duge di€u khi€n bing céc transistor dé tdc dd chuyén mach
nhanh. Ma trdn led va phdn di€u khi€n chon hang, chon c6t dugc thi€t k& theo titng module
d€ thudn tién cho viéc ghép ndi, thay th& va sita chita. Theo sd dd thi&t k& ¢ hinh 3, s& 1énh
xudt dit ligu trong trudng hdp diing slot ISA 16 bit cho mét module ( gobm 40 x 16 x 8 led) la:
9 mach chdt x 31énh x 16 cot quét luu dnh = 432 1énh, véi BCLK = 8.33MHz thi thisi gian
quét cho mét module rat nhd.

Hinh 3: So dé diéu khién ma trdn led.

3. GIAIPHAP LAP TRINH
Cdch thi€t k€ nhu trén cho phép linh dong trong viée nhdp va xi 1y dit liéu, tdc do xi
1y va xuat dit liéu cao, bo nhd luu trif 16n.

3.1  Phin mém chay trén mdy tinh nhan d# liéu:
X Iy dit liéu dang vin ban:

Phong chit luu tri trén windows: N&u st dung phan mém Vietware, kiéu ddnh Vni thi
mot ky t khdng ddu dugc Iuu trit thainh mot byte, ¢ ddu 14 hai byte. Vi du:

Dongchﬁ“’ Dang I it (dang thap luc phan)
CAAAA 412041 D9 2041 C22041 CA

Phong chit hién thi trén ma trin led: Do phai hién thi ti€ng Viét ¢6 ddu nén ma trin
di€m cho mdt ky ty 1a 16 hang x 8 cot. PE linh dong trong viéc thay ddi phong chit khi hién
thi, ma trdn dinh nghia 256 ky tu cho cdc b phong khdc nhau duge lwu trit trong cdc tap tin
riéng biét, nhdy d6 ngudi st dung c6 thé thay ddi ki€u chit hién thi tily §. Chuong trinh chay
tr€n mdy tinh nhdn dif li€u s€ nhan dong vin bdn (hodc tdp tin vin bdn) va cdc théng sd
khédc (nhu thai gian quét, ki€u hién thi, phong hién thi...) sau d6 chuyé&n sang dif liéu cin xuat
ra ma trin led va truyén di.
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CAu tric dif 1iéu khi truyén & ch& dé vin bdn nhu sau:

Dt liu quét . | 4 byte thui gi | 4 byte chidu dai ditlieu |

Truc thdi gian

X Iy dif liéu dang d6 hoa:

" MB&i led trén ma trin duge bidu dién biing mot vong trdn, mdi vong tron ¢é cdc thude
tinh tuong 1ing v6i s& mau ma ma trin led c6 thé hién thi. Chuong trinh nhin vaA mé phdéng
s& nhan dif liéu nhip tit ngudi st dung va md phdng chuyén dong. Dit liéu nhip duge luu triv
va xit Iy theo tling trang, s6 bit trén mdi trang dudc tinh bing s6 hing x s6 cdt x 58 mau. Khi
md phdng, chudng trinh s& chuyén i trang nay sang trang khéc vdi thdi gian chuyén nhap tir
ngudi st dung.

Cau tric dif lidu khi truyén di:

‘byte chidudai dit liéu

Truc thdi gian

2

Phén truyén dif lidu di dugc viét biing ngdn ngit assembly dé dat dugc tdc do truyén
cao nhat. :

3.2  Phan mém chay trén mainboard:

Pé ¢6 bd nhd 1dn, t8c dd cao, va khd ning ding ROM Scan chuong trinh phai dudc
vi€t bing ngdn ngift assembly chay trén ché dd bdo vé (protected mode), sau dé dich sang
mi mdy rdi nap vio ROM. P& dat dudc cdc yéu cin dit ra, CPU dudc lap trinh d€ hoat ddng
nhu sau: GDT (Global Descriptor Table) vdi 6 bd mé ta (descriptor) bao gdm Null, linear
data, code, stack, va 2 dung cho ch& dd thuc (real mode), khong ding LDT (Local Descriptor
Table). Cdc descriptor ¢6 cdu hinh nhu sau: Segment Present bit =1, DPL = 00, segment type
= 12H cho doan dit liéu, 1AH cho doan ma, ¢ G=1 va Segment Limit = FFFFFh (dé kich
thudce cdc doan 12 4Ghytes - ngoai trit cdc Null descriptor va real mode descriptor), bit D/B
=] (diing ch& dd 32 bit). Chudng trinh dudc viét sao cho thdi gian xit 1§ 1énh va thdi gian
xudt dit liéu ra ma trdn led cang ngdn cang t5t. Vi du nhu mot s& phwdng phdp sau: thiét 1ap
miic dic quyén hién hanh clia segment hién hinh cao nhat (CPL =0), han ch€ viéc goi cdc
chuong trinh con, ngit, sit dung cdc 1&nh tdn it chu kj ddng hd...

Qua4 trinh xudt dit liéu ra ma irdn led: Gid sit cic module 40 x16 dudc chia thanh hai
phan 40 x 8 cho mau dé va 40 x 8 cho mau xanh. D liéu sau khi nhin dugc cho trudng hgp
tdng qudt nhat 1a di li€u hinh dnh bao gém 4 byte chiéu dai cla dif liéu quét, 4 byte xdc
dinh thdi gian quét gifta hai 4nh va phan dif liéu dugc luu theo tiing khung, mdi khung gom
40 x 64 bit cho mau xanh va 40 x 64 bit cho mau dd, luvu & ving nhd c6 dia chi dau la
2F0000H. Luu db ciia qud trinh xudt dit liéu ra ma trin led ding cho tdm module vdi cdc md
hinh thi€t k& nhu trén dudc trinh bay & hinh 4.

Hinh 4. Litu db ctia chuong trinh xudt dit liéu hinh dnh ra ma trdn led
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KET LUAN

Nhitng gidi phdp néu ra & trén di gidi quy&t dudc cdc van dé:
D6 linh d6ng cao trong viéc nhdp va xi 1y dif lidu.
Qui trinh dém va truyén xa dugc thyc hién khd hiéu qua, cé thé k&t hgp véi mdt s
phuong phdp truyén thong khdc nhu séng dién tit, modem...
B6 nhd luu trit 1dn.
Téc do xi 1y va xudt dit liéu ra ma trin led cao ma chi phi thi€t k& thap nhd viéc sit dung
mainboard chita chucng trinh chay trén ROM & ché& d6 bdo vé.
Cong sudt cung cdp cho ma trdn led thap nhd su k&t hgp giita hai phudng phap quét luu
dnh va chét.
Viéc thi€t k& theo dang module d6i vdi ma trdn led va phan diéu khién thudn tién cho
viéc thay th€, 1ip ghép va sia chita.
Trong nhitng nim gan day, xu hudng phat trién va dng dung cdc thi€t bi cé dd tich hop

cao, linh ddng va tdc dod chuyé'n mach cao (nhu FPGA..) dang dién ra kha nhanh chéng.
Cung véi xu thé d6, cdc gidi phép thi€t k& s& ti€p tuc tip trung vao viéc nghién citu va ting
dung céc linh kién tdc do cao dé lgi dung bus md rong PCI.
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Ma trin led

Chon ha

RS232C
115.200 bps

Mainboard

M4y tinh

Nhin dir
lidu va xuit

Di Liéu tir
ngudi ding

Hinh 1: Mé hinh thiét k& bdng hién thi chit va dé hoa.

D0 -D7
. - 8255
Reset PA Céng
€se Reset
> m 25
RD# p RDH lPB | chin
WR# P WR# PC
300h, 302h M
304h, 306h
AO-A10 Chét va
e O
dia chi 301h, 303h
305h, 307h
8255
D8 - DI15
Reset p| Reset
RD# p| RD#
WR# p| WRH

Hinh 2: Card giao tiép vdi bus md réng ISA.
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Hinh 3: So dé diéu khién ma trdn led.
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Bt ddu chirdng trinh

EBX = 2F0000H, ES tr6 d&n LINEAR_SEL .
v A
ES1=0, DI = 100H

r A
Chét 5 byte dif liéu & [ES: EBX+ESI] ra mach chét 0.
Chot 5 byte dit liéu & [ES: EBX+ESI +40] ra mach chdlt 1.
Chét 5 byte dit liéu & [BS: EBX+ESI + 80] ra mach chdt 2.
Chét 5 byte dif liéu & [ES: EBX+ESI + 120] ra mach chdt 3.
Chét 5 byte dit lidu & [ES: EBX+ESI + 160 | ra mach chdt 4.
Chét 5 byte dit liéu & [ES: EBX+ESI + 200] ra mach chét 5.
Chét 5 byte dif liéu & [ES: EBX+ESI + 240] ra mach chét 6.
Chét S byte dif liéu & [ES: EBX+ESI + 280] ra mach chdt 7.
Chon 8 cdt trd bdi DI ( xufit dit liéu chon 1 transistor diéu khién 8 ¢t
trong D1 ), dich trdi DI 1 bit, tft tAt ca cdc cot, ST=SI +5

ESI=0,DI=1H

L 3

Chdt 5 byte dit liéu d [ES: EBX+ESI + 320} ra mach chit 0.

Chét 5 byte dif liéu & [ES: EBX+ESI + 360] ra mach chét 1.

Chdt 5 byte dit liéu & [ES: EBX+ESI + 400] ra mach chat 2.

Ché't 5 byte dif liéu & [ES: EBX+ESI + 440] ra mach chét 3.

Chdt 5 byte dif liéu & [ES: EBX+ESI + 480 ] ra mach chét 4.

Chdt 5 byte dif ligu & [ES: EBX+ESI + 520] ra mach chdt 5.

Chdt 5 byte dif lidu & [ES: EBX+ESI + 560] ra mach chét 6.

Chét 5 byte di ligu & [ES: EBX+ESI + 600] ra mach chét 7.

Chon 8 cét trd bdi DI ( xudt dit liéu chon 1 transistor digu khién 8 ¢t
trong DI ), dich trdi DI 1 bit, tt ti't cd cic cdt. ST = ST +5

EBX = EBX+640

Quét hét dit liéu cha ndi dung?

Cé lénh dirmg?

K&t thic chudng trinh

Hinh 4. Luu db ciia chuong trinh xudt dit liéu hinh dnh ra ma trdn led.
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SOME SOLUTIONS FOR DESIGNING “DISPLAY PANELS FOR TEXT
AND GRAPHIC USING LED MATRIX”

Nguyen Huu Phuong, Huynh Huu Thuan
University of Natural Sciences - VNU-HCM
(Received 4 December 2001)

ABSTRACT: This paper deals with some solutions for designing “display panels for text
and graphic using led matrix” to increase flexility, quality, size and decrease cost. Solutions
include: processing and storing technique for data, data communication for long distance,
programming method for attaining large memory and high processing speed, technique of
data scanning for decreasing power and cost.

TAILIEU THAM KHAO

[1]  Huynh Hitu Thu4n, luin 4n thac si “Thi€t k&€ bang quang bao hién thi chit va dd
hoa”, PGS.TS Nguyén Hitu Phuong hudng din, Pai hoc Khoa hoc ty nhién,2001.

[2] Tom Shanley and Don Anderson, PCI Sytem Architecture, Third Edition, Minshare,
INC, 1997.

(3] Edward Solary and George Wills, PCI Hardware And Software Second printing,
Annabooks, 1994,

[4] PCI Special Interest Group, PCI Local Bus Specification, Revision 2.2, 18/12/1998.

[5] Xilinx Corporation, PCI DataBook, 5/1998.

[6] Quick Logic Corporation, The 32 - bit QuickPCI Design Guide, Revision C, 3/2001.

[7] Walter H. Buchsbaum, Microprocessors and IC families, Intel, 1993.

(8] Intel Corporation, Intel Architecture Software Developer’s Manual Volume 3:
System Programming, 1999.

[9]  PGS.TS. Nguyé&n Hitu Phudng, Mach S6, Nha Xuat Ban Thong K&, 2001.

[10] TS. Ngd Dién Tip, Po Ludng Va Piéu Khién Bing Mdy Tinh, Nha Xuit Bin Khoa
Hoc Va K§ Thudt, 1997.

Trang 13



