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BQ SOAN THAO SO PO LOGIC SCHED
TREN MAY VI TINH IBM—PC
DANG VAN DUC

I — PAT VAN DBE

Ngay nay trong cac mach logic nguoi ta khong chi Lhdy cae vi mach (IC) chudn ma
con thidy xuil hién nhidu c4c vi mach chuyén dung (ASIC Application Speccific Integrated
Circuit). Chire niing clia cae vi mach nay 14 bao gom nhiéu chie ning cla cac 1C chudin. Mot
trong cach ché tyo vi mach chuyén dung la di tir che 1€ bao chulin. Mbi cong ty ché tao vi
dién t& (INTEL, NATIONAL SEMICONDUCTOR...) déu dua ra thu vién t& bao riéng (xem
[3] va {4D). Viec c¢hé tao vi mach chuyén dung bao gdm cie bude chinh sau:

a) Xac dinh chéc ning cia cac vi mach.

b) Thiét ké so do logic.

¢) Mo phdng: kiém tra chirc ndng logic, thoi gian. xac dinh vée to md phéng 16i...

d) Xép sfip t¢ bdo chuln va di day.

e) Ché tan.

Trong chc cdng dogn tren diy, ngudi st dung ¢6 thé thye hién tr didm a dén didm d
ngay trén may tinh cia ho trwede kki giri di ché tao nhd mot cong cy phin wiém dic biét
goi 1a he tu dong thiét k& vi mach.

Trong khudn khd hop tac voi cOng ty Incosys (Tdy Dire), ching t0i di dvua ra mot
vai cong cu giip thuc hién mot s6 budc trén méy vi tinh IBM—PC.

1~ BO SOAN THAO SO BO LOGIC

Qua trinh n.d phéng légic yéu cu nhan biét danh sach 0di cac linh kicn (NETLIST)
trong so dd. C6 nhidu puwong phap dé-mhian bidt NETLIST coia mang. Song ching duge chia
lam hai nhém chinh sau:

1. Dick thit cong so d0 legic trén” gily sang NETLIST. Nho chwong trinh soan thio
vin ban d& nhipchtng vio may trudc khi mo phéng. Phuong phap nay d&é gay ra nhim lan.

2. Ding bo chuoug trivh c6 kha ning v& so do logic roi ty déng dich sang NETLIST
Bo soan thiio so d6 logic SCHED trinh bay & day thudc ho nay.

Truéc khi md 14 hé théng SCHED, chang toi trinh bay mot thi du d¢ minh hoa khai
ni¢ém NETLIST va nhiém vu cha SCHED.

Gi4 sk chung ta phai kidm nghiém hoat dong logic ctia by cong (ADDER) mi ching
c6 so do 1dgic sau :

SCHED Version 2/89. 1IIC— Ha Noi.

File's name: adder. sch.

Trong do, cac phin
t trong mangla cac phin

t& chudn trong (hu vién i
ctia hiing INTEL (xem[3]). W AL
b& kigm nghiém dugce so Gi——:
dd trén, moét trong cac Lot £0C
phuwong phap la thue hién

md phodng chung trén may '

tinh biing hé chwong trinh ) ‘ ,f’f/VD

md phdéng. Hé churong , il 7 il pap
trinh ndy nhén biét so @6 \ : j
trén qua quan hé (néid) €9
gitra cac thanh phin trong

mang. Ching dwgc bigu

hién biing qui tic sau:
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node : iio[,] type [, ] name;‘ ipadf

trong dé:

node : tén chia cae diem néi (ndb) lrong so 40, thi du ni, n2.. trong so 40 trén. Néu
mot nat ndo dé trong so 46 ma khong €6 tén thi ching tu dong nhin tén méi.

io: tén diu vao hodc d&ku ra cua linh kién treng mach, thi du OUT, I1, 01...

name : tén linh kién, thf du ico, icl...
type: kidu linh kién, thi du PCI, ADN2, EXR2...

s0 lin lip lai tuy y.

[ ]:ky te trong ngofic vudng cé thd thay thé ki tu diang trude.

pad: tén ddu vao hojc diu ra clia vi mach, (Trong ché& tao vi mach ban thanh phém,

didu vao va diu ra cia vi maeh duoc coi nhu linh kién co tré)
Tit so 40 cda bo cdng trén ddy theo qui the nay ta cb:
Snl: I1, EXR2, icl; OUT PCI ico; I2 ADN2 ie3
(dong trén day cling c6 th& viét nhu sau:
S$nl: I1, EXR2, icl; OUT, PCI, ico; I2, ADN2, ic3)
S$n2: 12, EXR2 icl; OUT PCI, ic2; Il ADN2 ic3
S$n3: 01 EXR2 ic1; Il EXR2 ic5; I1 ADN2 ic6

SO : PAD PCI ico
S4: PAD PCI ic2

Snd: I2 EXR2 icS; OUT PCI ic4; I2 ADN2 icb

$2: 01 EXR2 ich; IN PCNO ic8

$3: PAD PCI ict

S4: It OR2 ic7; 01 ADN2 ic6

$5: I2 OR2 ic7; 01 ADN2 ic3 —

S§6: 01 OR2 ic7 ; IN PCNO ic9

S7: PAD PCNO ic8

$8: PAD PCNO ic9

Danh sich trén day duogc goi 14 NETLIST cta bd cong. Muc tiéu caa bo soan thdo so

d5 logic SCHED 1a cho phép ty dong l4p danh sich nhu trén bing may tinh.

1. Cdu trac cia hé SCHED.

C4u tric tdng quat cla hé SGHED dugc mo ti trén hinh duéi day:

Nhd ban phim ho#c chuét,
ngudi s& dung chon céc 1énh
thich hgp d% soan thdo so 4dd,
qua trinh vé& ting linh ki¢n duge

{ Lo [ent &y 4 |

—

| 7hu' vien dohes |

goi thyc hién nhanh chéng nhé P " -
_ thw vién mé td hinh hoc cac linh /% ,-5;7;_,.{' /{”b ?/’/’
kién. K& qud clia soan thio Ia I8 1 Jr

so db c6 thd® dich sang NETLIST
va in ra miy in d5 hoa duoec.
2. Cac chirec nang ctua SCHED

2.1. Thu vién mé té hinh hec
cdc linh kién

Thu vién clia SCHED 12 tap hgp

cac mo tA hinh hoc d% duoc linh kién mong mudn. Viéc md td duwoc thue hién bing mot

trong bai phwong phap sau day:
a) LAp anh linh kién

M3i linh ki¢n dwgc md ta trong mot ma irin di®m. Mdi diém cda ma trin twong
tng v6i mot diém trén man hinh d9 hoa. Cac didm dwoc md héa t hodic 0 42 bidu thi
hojc khéng trén man hinh. Sau day 13 thi du lap ma tran &nh cho linh kién khuyéch dai

r—"{ Sz 56 /7 g/¢ ]————1

Q‘M.ra@lffl/.}"f‘}

nsedili it

(BUFFER). Linh kién dwg¢c v& trong ma tran 11 X 8.
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01100000
01010000
01001000
01000100
01000010
01000001
01000010

01000100
01001000
01010000
01100000

Phuong phép nay cho phép hién thj kha nhanh céc anh lish ki¢n trén man hinh,
soug nhwge didm clia ching 12 chi€ém khd nhiéu b nhé. Chang khong duge s& dung trong
h¢ théng nay.

b) Ngb6n ngir md ta lish kién

Ching t0i da x4y dung mo0t ngdn ngt kitu ngdn ngit CIF (Caltech Intermediat Form
(xem [1]) 42 md ti limb kién. Mot iinh kién, vé mit hinh hoc, 1a t4p hgp cda cac doan
thing hinh trdn hofic cung tron vA cic dong vin ban 1am tén, kidu v3 cac dliu vdo ra cia
ching. M8i thanh phdn cta linh kién dugc x4c dinh nho cic tea dd tuong A8i. Chang tbi
dd dish nghia cu phép che ching d& tranh dd phirc tap cha CIF trong Grng dung nay. Day
12 m(t ngén ngit don gidn mbi lénh dugc bidu didn trén mot dong. Sau day 1a ca phap
ctia chung:

Cac ky hiéu st dung chung trong eic dong lénh la:

”: s6 ln 1ip lai tuy ¥.
[}: ky tu trong d4u ngodic nhon c6 thd thay th& ky ty dimg trude d6.
text : ddy ky tu tuy y.
Toa 46 duge tinh bing 86 didm trén man hinh, k& tir géc trén bén trai cta ma trin di&m,
X text: sau dfu sao () 1a cha thich.
H’nanuz[J'): danh sach cic d8u vao. —
O(jname [,]}): danh séch cac diu ra.
trong d6:
name 1A tén diu viao hoic diu ra cda linh kién. P xo[,] yol.] x1[,]y1
(xo0, ye) toa d0 curc trén, bén trai cta linh kién.
(x1, y1) toa @6 cuc dudi, bén phai cha linh kién.
N{xiO [.] vio ] xname [,| yname |.] text
(xi0, yiO) toa A0 diu vao/ra thir i
(xpame, yname) toa d¢ cta tén ddu vao/ra
text tén diu vao/ra
Lixi, yi]
xi, yi toa d6 céc doan thdng hay dwong gdp khic
R’x, y, goc 1, géc 2, ban kinh!
(x, y) tAm chia dudng tron, hay cung tron vé tir goc 1 dén goc 2
ban kinb’: ban kinh cla dudng tron hay cung tron
T x, y, txt
(x, y) toa d¢ ctha tén linh kién
text tén linh kién,
Thi du:
M4 tA linh ki¢n INVERTER bing ngdn ngir trén.
% Linh kién ddo INVERTER

P 0, 0 50. 50
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N 0, 20 0, 12 11 50, 20 35, 12 0i
L 0.2 17,20

L 34, 20, 50, 20

L 17, 9 17, 31 28,20 17,9

R 32, 20, 300, 0, 2

T 5, 0 INVN

bé e SCHED v duge linh kiégn theo md ti tren dav, chang toi dd xay dwng mot
trinh dich mot buée voi tén 14 CPL, chwong trinh CPL iam nhiém vy chuyén cic dong 16l
clia ngdn ngir md ta thanh cfu trac dir ligu rieng ma SCHED higu duoe. 14p hop cia cie cdu
trac d6 !athw vién dd hoa cta SCHED.

Thur vién dd hoa clia SCHID chéra hiau hét ciac té€ bio chulln cha INTER dwa ra
trong [3l. Voi cdu tric ndy ngudi st dung dé€ dang thém bét, thay doi thw vién dd hoa
ctia minh cho phit hgp vai eong nghé ché tao etia tang hing.

2.2. Dig¢a khitn soan thdao so do logic

Sched [am viée lrén nguyén i hoi dap qua cac ¢l 6, ngudi s dyng d6i thoai nhe
ban phim hay chugt. Cac chire niing chinh gbm co:

— Thém bét, thay 1hé, chuyén dich hay sac chép wot hay mot nhém cice tinh kién,

~ Cho phép lip cac di¢m ndi. Trong mot so dd logic thuong phdi ndi cde didm &
cich xa nhau., V&i khd niing ndy, nguoi st dung chi cin lip cie dism ndi mi khong cin di
day d& néi ching lai v6i nhau,

—Tu dong 1ap va v& caec NACRO. SO lwong kinh kién cla mot so do thuoug 1a rét
16n, d& ¢6 thé ve ching trén man hinh va mo phong, ngudi sit dung phii chia chung tianh
tirng phiin voi chlte niing doc 1ap. Mo phin nay dwoe goi 1 MACRO. Viy, so o logic
cudi cling ¢6 the 1a tap bop cac MACKO vi efie livh kién chadin,

MOl so 30 logic thwong rdt 16n so voi man hinh vat Iy cfia may vi tinh IBM/PC,
trong thuc t& & he SCHED nguoi sit dung lam viée voi man hinh do véi do 16n gip 16 lan.
Thong tin md & toan b so do dugc luu tron diaduwdi dang ép kha (61 vu nho tranh duge
ki thuat Bimap.

2.3. Dich so do sang NETLIST

Tru6de khi chuyén sang giai doan mo phong trong qui trinh c¢hé tpo vi mach ban
thanh phAm, chung ta phii chuyén tép md td vira vé sang NETLIST. Ching ciing duge ghi
lén dia Lo duoi dang tép.

Véi phuong phap mo ta linh ki¢n va v& sy a0 trinh bdy tvés day, chiing 101 di dua
ra thuat toan thich hop cho viéc 1y ddng tap danh sach ndi gilta ching nhw sau:

a) Pil mae 0-cho tit cd chte diu vas, diu ra clia cc linh kién.

b) Xét duyét Lin lwet tieng diu vao ' ra cfia moi Jinh kién ¢6 mae 0, gid s& goi i 1a
e hién hanh cba chang.

bl. Gan 1—i cho d&u vao hoic diu ra néu théa min diém b

b2. GAn i+1—i cho cac diu vdo ! ra hoiic nat hoie doan thing ndi v6i diu vao
c6 mire i

-y
w

b3. Panh ddu citng mbe cho cac nit ¢ ciung tén trong so do

b4. Ti€p tuc lan truyén viéc danh déu theo nguyén tiic irén day cho che thanh phin
(dau vao / ra, nit, doan thing) néi véi che thanh phiin 6 mie danh ddu nkd hon mot don vi.

b5, Vige dinb ddu k& vhice khi ede nbanh lan truygn gip diu vao / ra cta linh kign.

¢) Cic dau vdo / ra cha linh kién di dwge danh ddu (c6 mirc khac 0 va —1) tip hop
thanh mét nat,. Gan mirc —1 cho cac ditu vio / ra ea nar viea nhan dwoe. Lap lai diém b.

Tap hop chc nat {4 danh sach nodi cae linh kicn (NETLIST) eta so dd di cho.

2.4. In su do logic

H¢ SCHED str dung miy in d6 hoa d8 in so dd Idgic. Chiing ta ¢4 khi niing in tirng
trang so 40 mong mufn.

¢ soan thio so 46 logic SCHED dwoc vist biing ngbn ngit C. C6 thd thye hiéa
ehlng trén cac may vi tinh IBM P/CXT/AT hofic twong thich ¢6 wan hinh dd hoa (CGA,

EGA, VGA, HERCULES..)) bd nho RAM {6i thigu 640 kbytes. Co thé s dung chudt. MS MOUSE
hofic tuong thich, (Xem tigp bia 3)
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B0 SOAN THAO SO PO...
(Tiép theo trang 3%)

11 - KET LUAN

. Trén thi trudng khéng cé nhidu hé soan thio so 4d logic she ché tgo vi mach chuyén
dung trén mdy vi tinh IBM-PC ma.phiin 16n céc cong cu CAE/CAD 12 huéng téi sn xullt
mach in (EE Designer, OrCAD, E/Z CAD, ....). Do chc han ché cta may vi tinh IBM~PC v
t6c 49, dung lrgng bO nhé trong, man hinh 40 hoa, phuong phép thyc hién céc cong cy
giap mod phong cac mach 1dgic trinh bay trén day 1 thich hgp.

bjc tinh chl y3u cia hé SCHED via trinh bay trén day la d& sit dung, 4G 42 cho
phép thye hi¢n buée tidp theo cha qua trinh ché 1ao vi mach ban thanh phim 12 md phdng
l6gic. Vi toan by chuong trinh duwge vidt bing ngén ng® C nén 43 thich nghi trén chc ho
mdy tinh khic nhau. B} chwong trinh SCHED dugc thye hi¢n voi sy cdng tac cla K.S. Phan
Minh Tan vAa clc dong nghiép khac trong nhém nghién ciru v& ASIC cia vién KHTT va BK.
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ABSTRACT
Logic Capture for Logic Simulation en IBM/PG
The article refer to SCHED system, a logic capture for logic simulation. It deals

with schematics library organization, draw’s scheduler and an algorithm for translating
from schema in to netlist.



