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Abstract. In this paper, a hardware description language CDT and a design system using it are described. CDT is a
language whose form is rather similar to Pascal, and has features for describing parallel execution of state-
ments. The behavioral descriptiohs of the circuits are written using all it’s features, while their circuit descrip-
tions are written using it’s subset CDT-L, which include only logical operations, gates, flip flops and some
simple features for expressing repeated structures. So, to design is to transform programs in CDT to programs
in CDT-L. We present the features of CDT-L and CDT, the design system which we are now developing, and
at the end, discuss about simulation briefly.
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circuit R(n);
input d[0..n-1], s;
output q[0..n-1];
module DFF: f[0..n-1];
(ns:=NOT(s);
for i:=0 to n-1 do
(fTi).d:=(fTi].Q AND ns) OR (d[i] AND s);
qli):=Fil.).
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1 circuit DR(n);

2 define module R(n);
3 input d[0..n-1], s;

4 output q[0..n-1];

5 module DFF: f[0..n-1];

6 (ns:=NOT(s);

7  fori=0ton-1do

8  (f[i].d:=(fTi).Q AND ns) OR (d[i] AND s);
9  qll=F{l.Q)
10 input d[0..n], s;
11 output qa[0..n-1];qb[0..n-1};
12 module R(n):a, b; DFF: f;
13 (f:=NOT(f) ANDs;
14 fori:=0ton-1do
15 (ad[i]:=d[i]; b.dfi]:=d[i];
16  qalil=a.q[i]; qblil:=b.q[il)).

10 TRT 749 2A94FNNEY FLTR
T35, £NrRlEn, 270 NEY | LY
Z9 Aebw 12478 CEF I, ERETHR
TAaES51:RE. 3, 44500 B3 #E0H:
242972 -R T, ¥ OFaFERT -, a.5,
b.s, a.dli] % 2 e (¥ okl t—EE1R
%, Q1.1 » DFF =3+ X5 AR g =
Zﬁ‘z’hl’n%aﬁz_— e L T T R T
H2,
2.3, %ot K%L

B o mER 4, %4515'91141@%}’5( <
BT, 2y @\E%’Z?ﬁéﬁ&(ﬁﬁ?%E
9, EVz-VEDFORIR Tz FI I L
k. 9%bs, 4o eti'=-val3e
HEP L’Z"g%l,zna, [@ﬁ["./ N3 A= 71
MIaf¥mzgaif L4HHT? 2.

8. n-ky=7iedE T

CDT ravAR |- 7T Fie B TS 35 ¢
%,

W ExoBa, v b ie), BE (in-
tyjer), X3 ZHCH, (Mo ETEk
Tadges), $reigc7a. ,

@ €vb, Uy AR LT, Bk
l'gr, %ﬂ@%ﬁ , B3% (comcatenakion ),
Wk (extrachon) Wi sl 5. ¥




By F@W){:?%g“&

(3) BEHRL 1, while X, repaat X, fors,
cfs[, case X e w4k BN T 4.

@ MAXn, B4 RiTI AL 2 tiER
AN AL 2058y, BiF o L e
e DY TBBe Y, fRE

beyim v end CID iz 85 TRHEY

(5) R 2R Nt cpT-L LF ¢ s,

N @B'z[:vﬁkéumfyc‘cu‘r it7w T
Bait g ', DT o X2 Fofir, COT-L 9
LTRVT e (8 UHIAT 2.

31, ERrta¥3

TR BH( +0 TR b L, mpur G XofE
$5.% EfhrorvcEe 18575
L,

imput bity dio.n-1], s

%, Me'w ba 'y b BLs) d o Ly b o B
SEFETR. IR, 7V v T T oL
295 hb I roakio el T, store
ND A,

stkore  bitsalo.n-1], s,

2Ny b avy29ar 7y £7vyrs
A RAT 5.
d, bits Bk Lcd $.

3,2, X

s 3R RIREIR ALY +,—, X, +, mp,
LR, NOT, @ (B#%) TEHATHNT 5. &Y
Wik e, B att 2, () e0C73m.

270F acbalt% 2a@b m, g 2L
Ml T azhe BRERT: {9 U3 5.

FR,H8 a2 2 ~TE bRz RE L LT
TRECY Lo T8,

alz..71]

“H A, -ﬂ?!b;t;]}i__fz"ﬁ L3 u, = {,,ﬁtﬂ
T7 A, ‘
EISOREE S 2 EX NWEE Ty ST
MBHE 2 - A A, NI Koo e i
SR G1AR NN Ul S S ATy

0@ rleo.,m-2]

BT 1M5EL> F UH any, TEAND L F 4
1Hpi> b @HEEbT. ET;,

06 (at+b)

L, Qe bowei ey b 2 ER SR,
270 NEYy } o 2FEKE2WL 2O 0ik,
ey vy o M Y LakrrXNA2z B
A2 KAy 2 YO E IR EER e L
1TEFM I B % 2 n BOHEY 2 v ok
niv, FAEA5% T 200 |2 ¥ B aHT0 B03) ¢
LTET I ak B a,

3.3, %

iz, ICAL, if X, ase X, forx,
while X, Tepedt X, wait X, % o~
By, IS TERrRR TR T 74N Fge
B BEBR A TREE 700 &, K LAXARSY
BBV &, WAX AL 2 TES T 2P %
LoF apBOMASEL T 3 &\ F4 |
Ertda,

3.3, 1, AUAZ

AT
THG="N;

PR Thb TR AN A we stere v

fort 4§l (L hRLT 24t cic T

A ) t‘%éizha, Z ) Ty, O§4et;

Pz, Fhbt, Bhvok - da e USRS,
B R %47 T4 AR L

bejim sL; 59, -~ 5snend ;



» ’%179%%:1 St~ SN 0 E45 03P Fa wa 2.
-7, ?1’25)‘%471 1&&7424>>“t

(51 52; "‘157\)

o RGHEm R, Stusm o 53 ko B9
PrELw v % 23,

R
Aign ifxease X [$5rT1EMT,

(hGo XBFEREHRB L, AN EDER
BAAXE & 0 TBHBENN T2 4.

3.3,2,

if c then stelse 525

1L, si» si 2 BEWIER ¥ LK<,

if ¢ then si;

2% BWbEPA I, oo B r v st o FR
BREEL<, cridms DU a.
case L
case C of
c1y 81
cchr sk
end, ‘
1%, B4 Caf@8r s>, cl~ck 2559
e 1o%2%4798. cizsix MREER
LR e 2 § B,

ANge 8 L T, wait X e K (towkinae)
AT T B, Tx»; 1o s G 1o £,
wik Xuif Xowd, <102l BRAT
ZROABRDIE, R L,

if ¢ Hen s1 else wadk ;

K, covB7%ss1 ZELFLTIE X2 AN
cﬂ\wm HHR A ToBNolkR ufxm%éﬂ
T £ zpﬂ?é

3.3.3, w2 BEREW

1o awpmmEpge, < LT ESEREE

By T r B RERTZ 2. RenrE, 2.2
¥ U R L@ DR I, 5 2279
BaaL AV o RWTTHTS A.

T, BAFRE L LT, Ratar Bz
& .

1 circuit DR(n);

2 input d[0..n-1], s;

3 output ga[0..n-1], gb[0..n-1];
4 store a[0..n-1], b[0..n-1];
S (repeat

6  begin

7 if s then a:=d else wait;
8 bi=d

9  end

10  until off;

11  repeat

12 (qa:=a;

13 gb:=b)

14 until off).
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1 circuit DR (n);

2 input d[0..n-1], s;

3 output qa[0..n-1], gb[0..n-1];
4 store a[0..n-1], b{0..n-1], state;
5 (repeat

6  case state of

7  O:if sthen (a:=d; state:=1 )else state:=0;
8 1: (b:=d; state:=0)

9 end

10 until off;

11 repeat

12 (qa=a;

13 gb:=b)

14  until off).
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circuit ps(n);
input bit: a[0..n-1]; s;
output bit: z;
store bit: r[0..n-1]; c: integer;

begin
repeat
begin )
if s then (r:=a; c:=0) else wait;
while c<=n-1 do (r:=0@r[0..n-2]; c:=c+1; z:=r[n-1])
end
until off
end.
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circuit ps(n)
define set control= { c0, cl,c2};
define module am(n);
input bit: a[0..n-1]; com: control;
output bit: z,.q1;
store bit: r[0..n-1]; c: integer;
(repeat
(case com of
cl: (ri=a; c:=0);
€2 : (r:=0@r[0..n-2]; c:=c+1; z:=r[n-1]);
end;
ql:=(c<=n-1) );
until end );

input bit: a[0..n-1}; s;
output bit: z;
module A:am(n);

(repeat
begin
if s then A.com:=cl; else wait;
while A.ql do A.com:=c2;
end;

until off;

repeat
(A.a=a; z2=ql);

until off ).
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(case com of
cl: fl;
c2: f2;

ck: fk
end;

ql:=exl;
q2i=ex2;

qm:=exm ) ;
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(repeat
case state of
0: if s then (A.com:=cl; state:=1)
else state:=0;
1: if A.ql then (A.com:=c2; state:=1)
else state:=0
end;
until off;
repeat
(A.a=a; zz=ql);
until off);
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