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Abstract

This paper presents an algorithm for synthesis of sequential statements described at RT
level VHDL. The proposed algorithm transforms sequential statements in VHDL into data-
flow description consisting of concurrent statements by local and global dependency
analysis and output dependency elimination. Transformation into concurrent statements
makes it possible to reduce the cost of the synthesized hardwares, thus to get optimal
synthesis results that will befit the designer’s intention. This algorithm has been
implemented on VSYN and experimental results show that more compact gate-level
hardwares are generated compared with PowerView system from ViewLogic and
DesignAnalyzer from Synopsys.
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GP = P(0)
GGo= G s

LAST C = CIN
C{0) := CIN ;

for 1in 1 to 3 loop
GI?P = GP and (D
GG = (GG and PD)) or G(D
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C(l) = LAST C
end loop
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Fig. 2. Description of CLA using sequential
statements at RT-level.
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global output_dependency_chmination ¢ VISM, )

/* VIBM, t (st VISM an the domain ol concern */

' tor cach output port p ol VIiM, |
it N has an outgoing od link |
/* generate an internal variable 'Y/
I' = getinternal _variable ()
if there exists a VBM, s t. VBM, = VI3M, |

for cach VBM, which has incoming dd link
from p to input port q of VBM, )

if there is no control VBM on g
create control VBM & connect it to g

substitute input port r of control VBM with T ;
{ Eclse !
for each VI3M| which has incoming dd link
from p to input port q of VI3M,
substitute g in VBM; with T ;
(.\suhstitute p with T
{
/* get VBM set which must be executed after VBM, */
NVSET = get_next_order VBM _sct (VBM)
if NVSET == @ return ;

for cach VBM,_ in NVSET
#lobal output dependency elimination ( VBM,, )

2 &=

—_-L%J 5 z\'lo—:%-v‘é“

Fig. 5.

H &g AA dalE
Algorithm for global output
dependency elimination.
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else
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¢ =aand b ; ] BB3 Ted

a = aand b ;

clse
¢ = aandd ; 1 B34

ViMGe

VIM5Sa VBM5¢

Tc3

end i
end if
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a and b ] B35

g =c¢cund ¢ ;

r 4

Tal <= b and ¢ VisMy

Tbl <= b and d ;

Tel <= Tal and ¢
T1 <= Thi and d ;

Tel =TI and Tel ;
Ta2 (= Tel and d ;

VBMI

Tc¢2 <= Tbl and d ; Vi3M2

Ta3d {= Tal and Tbl ;

Ted <= Tal and d 5 ViiM4

{ {= Ta4 and Th! ; VI3MS
g (= Ted and Tod

i Ta4 <= Ta2 when k = 17 clse VI3Mba

]
Te2 <= Tal and bl ] VI3M3
3
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ﬁ [—J——A—] Tal ; -
VIsAL 3 VM 4
\ / Ted <= Tel when k = 17 else :l VI3M5e
‘,/; Te2

ab ; ¢e Ted <= Tel when k = 17 else J VBMbe

Te2 when j = '17 else
Te3 ;
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Table 1. Synthesis result for 8085 ALU

block by PowerView and VSYN.

E:

Rock Count) VSYN PowerView
Arca/Blk { Cell/Blk | Arca/Blk | Cell/ Bk

alu 1 1 355 237 394 263
alu 2 i R’3 37 RO 36
alu reg H 2 a1 35 129 41
bulf ¢n 1 20 13 t6 u
bulfer g 3 24 ) 24 8
code ass { 2 56 79 56
{lay blk ! 133 R 19 70
flag reg 1 T2 16 47 25
mux2x1 1 32 24 32 24
shifter i 59 45 HY 45

TOTAL 1690 603 1206 626

E 2 DesignAnalyzer ¥ VSYN9 8085
ALU &30l izt g4 A
Table 2. Synthesis result for 8085 ALU block

by DesignAnalyzer and VSYN.

Block Count| VEYN DesignAnalyzer
Arcu/Blk | Cell/Bik | Area/Blk | Cell/BIK
alu 1 1 641 328 682 361
alu 2 i 90 62 101 60
alu reg 8 2 K’ 33 Rl 13
buff en 1 1R 13 17 12
bulfer ¢ 3 16 H 16 A
code axs 1 15 60 107 61
flag bik 1 163 97 178 104
flag reg 1 65 17 65 17
mux2xi 1 24 R 24 R
shifter 1 R4 ah 72 44
TOTAL 1287 651 1343 710
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