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Abstract

This paper describes the design of a high-level synthesis system, ISyn’ Interface
Synthesis System for ISPS-A, which generates hardware satisfving timing constraints. The
original version of [SPS is extended to be used for the description/capture of interface
operations and timing constraints in the ISPS-A. To generate the schedule satisfying
interface constraints the scheduling process is divided into two steps: pre-scheduling and
post-scheduling. ISyn allocates hardware modules with 1/O ports by the clique partitioning
algorithm. Experimental results show that [ISyn is capable of synthesizing hardware
modules effectively for internal and/or interactive operations.
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Differential_Equation{ }
input port : ready_in{>, a_in<15:0>, dx_in<15:0)>,

X_

in<15:0>, y_in<15:0>, u_in<15:0>

output port : ready<{>, y_out{l5:0>

begin

variable: a, dx,

X, u, y, ¥, ul, u2, u3, ud, ub, ub:

Ll: wait{ready_in) :

£2: x = inport{x_in) :

L3: y = inport{y_in} :

L4: u = inport{u_in)} :

LS: dx = inport{dx_in) :

L6: a = inport(a_in) :

while( x < a ) begin
ul mu¥de s u2Z=x%5:
u=y*3 1yl =u®dx:
X =x+dx ufd=zul *u2:
uS =dx *ul iy -y + oyl
ub =u-~u4d T u = ub - ud

end

readyt =1 | y out =y
L7: outport( ready ) :
18 outport{ y out ) :
LY: freel ready )

sinioum timing constraint

(L1, L2 : 50
(Ll L4: 50

nsec ), ( L1, L3 : 50 nsec ),
nsec ), ( L1, L5 : 100 nsec ),

( LI, L6 : 100 nsec ), { L7, L8 : 50 nsec ),
( L7, L9 : 150 nsec }

maximum timing constraint
( L7, L8 : 100 nsec )

end

a2 4. u]_‘?_uol-x Al 0447],4 519 7]3
Fig. 4. Behavioral description of differ-
ential equation.
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Table 1. Synthesis results under delay
constraint.
ISyn | HAL
# of Reg. 8 6
# of FUs 3 3
# of MUX inputs 4 17
# of BUSes 6 0
# of Interconn. 31 35
# of 1/0 ports 6 n/a
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CheckSumGenerator{ }
input port : ReqInd>, Dataln{7:0>, LastInl>
output port @ AckOut{>, ReqOut{d>, Datalut<7:0>
ChkSumGut{7: 0>

LastOutd,

begin
variable: Byte(7:0>, ChkSum<{7:0>
while{ Not LastIn ) begin
/% Receive phase, */
L1: wait{ Reqin ) :
L2: Byte = inport{ Dataln )
AckOut = 1 :
outport{ AckOut ) :
wait{ not Reqln ) :
AckOut =1
outport{ AckOut ) :
/% Send phase. %/
ChkSum = Byte + ChkSum :
ReqOut = 1 :
© outport{ ReqOut } :
DataOut = Byte :
outport{ DataOut } :
ReqOut = 0 :
outport{ ReqOut ) :
free{ DataQut )

L3:
L14:

LS:

L7:
L8:

end

LastOut = 1 : ChkSumQut = ChkSum :
outport( LastOut )

outport( ChkSumOut }

L9:
L10:

mininum
(L1,
(L4,
(L7,
maximum
( 16,

timing constraint

L2 : 20 nsec }, ( L2,
L5 : 20 nsec ), { L6,
18 : 20 nsec ), ( L9,
timing constraint
L7 @ 20 nsec },

20 nsec
20 nsec
, 20 nsec )

(L7, : 20 nsec

end

(b}

Az o)
(a) eho]d clole)La)
(by Az wh7] 9] 7%

08 6.

Fig. 6. Checksum generator.
(a) Timing diagram.
(b) Behavioral description.
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Fig. 7. Data path of checksum generator.
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