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UDL/I 2ND PHASE DEVELOPMENT
—LOGIC SYNTHESIS SYSTEM PROJECT —

Makoto Endo

NTT LSI Laboratories
3-1, Morinosato Wakamiya, Atsugi-Shi, Kanagawa 243-01, Japan

UDL/1is a hardware design language for LSI. UDL/I Standardization Steering Committee in Japan Electronic Industry
Development Association has been standardizing UDL/I. The committee has developped a simulator and a logic synthesis
system.

Develdpment of a logic synthesis system is an important activity for UDL/I standardization to show its feasibility,
because the language is designed for synthesis.

A logic synthesis system has been developed by a Japanese company, a U.S. company and an Indian company in the
second phase development project of the UDL/I committee for one and half years.

We present the scheme of a UDL/I logic synthesis system project and programs in the system.
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o HERAA = B;

o HEERAA = BUIC!ID!L..;

o BEBMIX A := function(B,C,D,...);
o RMHRAX

IF cond THEN
A := B OFFSTATE offstate END.IF;
o Jay ZfFERAX

AT RISE (clock) DO A := B END_DO;



o Joy s ftEEHERAX
AT RISE (clock) DO IF cond THEN
A := B END_IF END_DO;
AEYBBIA 1= MEM <address>;
e VIR « Uy MX
IF cond THEN RESET (REG1,REG2,...);
o LURYF - FUEy b
IF cond THEN PRESET (REG1,REG2,...);
o F— b= b URIBEBX
AT RISE (clock) DO IF cond THEN

statel— > state2 END.IF END.DO;
o A— v FUREIME VAKX ‘
IF cond THEN - > state END_IF;
o F— b= FHERMIED AL
IF cond THEN =>state END_IF;
¥ R 7 {E¥EC
AT RISE (clock) DO IF cond THEN
FINISH (taskl,task2,...) END_IF END.DO;
F AT X
AT RISE (clock) DO IF cond THEN

[ ]

task —— > task END.IF END.DO;
e R IRE
AT RISE_HIGH (clock) DO IF cond THEN
state— >> task END_IF END.DO;
e R Uk b
IF cond THEN
RESET (taskl, task2,...) END.IF;
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// D-type FF With Reset
cell entity of DFFR : FDR, SEQPRIM;
input D, RN;
‘clock CK;
output Q, QN;
function
TABLE: D, CK, RN : Q : Q, ON;
o' P 1 : 2?2 0 13
1 P 1 ? 1 0 ;
? N 1 K4 - -
? B 1 2 - ;
?2 07 0 2 0 1 ;
END_TABLE;
end function
end entity
cell body of DFFR : FDR, SEQPRIM;
fanin
D : 1;
CK : 1;
RN : 2;

end fanin
max fanout

Q : 19;
ON 19;
end max fanout
area 17;
path delay
Q<-CK : Q(HIGH<-LOW): 0.74 +
Q<-CK : Q(LOW<-HIGH): 0.57 +
QN<-CK: QN (HIGH<-LOW): 0.74 +
QN<-CK: QN{(LOW<-HIGH): 0.92 +
Q<-RN : Q(LOW<-HIGH): 0.61 +
QN<-RN: QN (HIGH<-LOW): 0.77 +
end path delay
constraints
setup : D CK : 0.94 ;
hold : D CK : 0.62 ;
synchronous : D : CK ;
default value RN : HIGH ;
pin properties
D : D;
Q : Qi
QB : ON;
CLOCK : CK;
RESET : RN;
opposite Q@ , ON ;

end pin properties
end constraints

;

0.31
0.10
0.32
0.19

end body
// 2, 2-Input AND-OR-Invert
cell entity of AOI22 : AQ2I22
input A, B, C, D;
output Y;
function . )
Y ="((A&B) ! (C&D));
end function
end entity
cell body of AOQI22 ;
fanin
A : 1;
B : 1;
c : 1;
D : 1;
end fanin
max fanout
Y @ 11;
end max fanout
area 5;
path delay
Y<~-A,¥<-B: Y (HIGH<-LOW) :
Y<-A,¥Y<-B: Y (LOW<-HIGH) :
Y<~C,¥<-D: Y (HIGH<-LOW) :
¥Y<-C,¥<~D: Y (LOW<-HIGH) :
end path delay
constraints

pin properties

IN : A, B, Cl D;
QuUT : Y;
NEGUNATE : A, B,

end pin properties
end constraints
end body

C, D;

FO*0.065;
FO*0.053;
FO*0.062;
FO*0.043;
FO*0.053;
FO*0.062;

+
+
+
v

FO*0.112
FO*0.063,
FO*0.112,
FO*0.063



