% 1993% 2f WFTPEHTHE 304 AR B2um

#393-30A-2-10

A A HSS

1% = Ala"e] AdA

(Design of A Logic/Timing Extraction System for
Higher-level Design Verification)

FHE, CH &' E N
(Yong Jae Lee. In Ho Moon and Sun Young Hwang)

& =2 53“11*51 2 B2 7l deE HEY 7le SYHAA =2 H gelw) & Aaddl o
3te] Awdic} &3zl she AlClE g 7ls B2 Fx 7eS dlaxelA] sl g ALy
o2y 32 T Zled FHAA 2 FF0] 73l E ek 7™ A2 cell-based A Aol
A FE3taA} she Ak Jledess AR o AR 4 Qb Alo|ES] A7 AdE xR AY
RC 2d& 0|83l elo]n) F&¢& &% et A 23} =2 2ol glojA ALE Ad AL
SPICEs} vlatsle] 10% WS A5 7i3lct, =8 338 58 Ag @A e 3t AA A2k
Aad dE 5 ok

Abstract

This paper describes the design of a technology-independent logic, function, and timing
extraction system from SPICE-like network descriptions. Technology-independent
extraction mechanism is provided in the form of technology files containing the rules for
constructing logic gates and functional blocks. The designed system can be more
effectively used in cell-based design by describing the cells to be extracted. Timing
extraction is performed by using a linear RC gate delay model which takes
interconnection delay into account. Experimental results show that estimated delay is
within 10 percents for logic gate circuits when compared with SPICE. Through higher-
level design descriptions obtained by extraction, design cycles can be considerably
reduced.
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* G =(V, A) : Circuit graph
*T={(VL, Al). —. (Vi, AD} : Rule table
* Circuit_partition() partitions G into subcircuit s

i

procedure Global netlist_extract(G)
begin
Circuit_partition(G):
for each subcircuit s in G do
for each rule structure t in T do
if structure of s and t match
begin
Create logic element:
Set input/output port:
Calculate gate delay.
Report the logic description:
end:
end:

12| 9. Netlist extraction dx=&
Fig. 9. Netlisrt extraction algorithm.
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Table 1. Step response of distributed and
lumped RC circuits.

Time elapsed Time elapsed
Output range | piivipited RC | Lumped RC
0 to 50% 0.4 0.7 RC
0 to 90% RC1.0 2.3 RC
10 to 90% RC 0.9 RC 2.2 RC

2 Timing Report in VHDL
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ARCHITECTURE testarch OF test IS

COMPONENT AND2
GENERIC(rise, fall: TIME: load:
INTEGER):

PORT(a.b:IN t_wlogic:

¢:OUT t_wlogic):

END COMPONENT:

variable ina. inb, outl. inc, ind. out2:
BEGIN

El: AND2 GENERIC MAP(2 ns, 3 ns, 3)
PORT MAP(ina, inb. outl):

E2. AND2 GENERIC MAP(3 ns, 4 ns, 5)
PORT MAP(inc, ind, out2):

END test_arch:
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Fig. 12. Use of “generic statement’ .

3. Subcircuit Path Analysis
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i) VvbD - P1 - OUT

i) VDD -~ P2 - P3 - OLUT

ii) \DD - P4 - P5 - P6 - OLT
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Fig. 13. Constructing path list in subcircuit.
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Table 2. Run time of logic extractor.

{Sun 4)

Circuit # trs # cells § # gates elapsed time

exl 22 4 4 0.12(s)
shift reg. 32 2 16 0.14(s}
4-bit addery 272 7 82 1.5(s)
4-bit ALU 348 6 91 3.2(s)
32-bit ALU 2784 [ 728 21.5(s)
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Fig. 14. Full adder cell logic diagram.
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Table 3. Comparison of delay with SPICE.

(ns)

TILEX SPICE Td %Td
Sum Rise 14,66 13.85 +0.81 +5.84
Sum Fall 18.72 16.71 +1. 41 +8.44
Carry Rise 9.16 9,22 -0.06 -0.65
Carry Fall 8.16 7.68 +0. 48 +6.25
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Sutup P

al44 :  .nor;
generic map ( delay => 3.89 ns )
port map (nd274 ,X1 ,ndd63 );
€045 : .oy
generic map ( delay => 2.38 ns )
port map (P3_1 ,nd779 };
o6 : .inv
generic map ( delay => 2.38 ns )
port map (X3 ,nd325 );
e047 :  .nor2
generic map ( delay => 1.62 ns )
port map (nd794 ,nd797 ,S2 );
8048 : .nor2
genertc map ( delay => 3.89 ns )
port map (64 ,nd761 ,nd758 );
€049 : .nor2
generic map ( delay => 3.89 ns )
port map (nd243 ,x4 ,ndd54 );
050 : .inv
generic map ( delay => 3.58 ns )
port map (BB3 ,nd15 X

sarning
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Fig. 15. TILEX layout verification environment.
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