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Gate-Level

Synthesis ECO, DFT P&R

RTL Switch-Level
Design Design
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Tuxedo-LEC ( Logic Equivalence Checker )

GUIY—ILI BATT /O R&TINYT
<Tuxedo-LDD> ( Logic Diagnosis/Debugging )

FSUURATFUOL AV E T — DT L
toT—3ay

Tuxedo-LTX ( Logic Transistor Extraction )
ET JLFvh— ( Logic Modeling Checker )

NEXT Release

Tuxedo
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=l LEC

File Setup Report Run Tools Preferences

Help

ElIE DjTed Fol

Golden {../DATA/515850.bench)

Revised (../DATA/s15850.bench)

B 7518 primitives

=] {DATAS15850.bench B /DATAS 15850 bench
& 563 library cells and 8482 primitives

—H
Golden 15 87 563 0 0 o 1] 1] 0 665 B
Revised 15 87 563 0 L1} o 0 o 1} 665
Unmapped key points:
Revised:
Unmapped points PI PO DFF DLAT X z RAM BBOX CUT Total
Extra 1 1 0 0 0 o 0 1] 0 2
Unreachable 0 o 0 0 o 1] 0 1] 1} 0
Unmapped 0 0 0 0 0o 0o 0 0 0 0
LEC> add compare point —all
/¢ 650 compared points added to cowpare list
LEG> compare
Coxpared points PO DFF DLAT RARM BBOX CUT Total
Equivalent a7 563 0 ] 0 o 650
[-1 L |
SETUP> read library fuser/slee/dac98/demo_scan/lib.v -Both —-sensitive -Verilog &
SETUP> read design /user/sleesdac98/dewo_scan/s15850.blif.v -Verilog -Golden -sensitive
SETUP> read design /user/slee/dac98/demo_scan/s15850.blif.fs.v —Verilog -Revised -sensitive
SETUP> add pin constraints 0 scan_en -revised
SETUP> set system node lec
LEC> add compare point -all
LEC> compare
LEC>

i

Compare done! [0 B

SETUP
mode

\ and

A 4

Constraints
Specification

Circuit flattening

key-point mappin

Design and
( Library Input
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= LEC Manager

QK Cancel

Gate Manager | Mapping Manager | Diagnosis Manager |

Refresh

I~ Pl Unmapped Points M
" PO (Eir1 16 scan_inl
- DFF (Eipo 11883  scan_outl
I~ DLAT
r X
=
I~ RAM
I~ BBOX
- cut
[~ ALL |Mapped Points | e T
PI 1 gl8 PI 1 gl8 o
P 2 27 PI 2 27
PI 3 gl09 PI 3 4109
PI 4 g741 PI 4 g7l
PI 5 g742 PI 5 g742
PI 6 o743 PI & o743
P 7 g7dd P 7 o744
PI 8 o872 PI 8 872
PI 9 o873 PI 9 4873
PI 10 o877 PI 10 4877
P 11 o881 pr 11 G881
PI 12 ql712 PI 12 ql712
Compared Points Class|
(@ DFF 19 seql DFF 2272  seqO/dff
(@ DFF 20 seql DFF 2271 seqldff
(GHDFF 21 seq2 DFF 2270  seq2dff
(@ DFF 22 seqd DFF 2269  seqd/dff
(@ DFF 23 seqd DFF 2268  seqd/dff
(@ DFF 24 seqs DFF 2267  seqS/dff
(HDFF 25 seqh DFF 2266  seqf/dff
(©HDFF 26 seq? DFF 2265  seqlydff
(@ DFF 27 seqd DFF 2264  seq8/dff
(@ DFF 28 seqd DFF 2263  seqd/dff
(S DFF 29 seqll DFF 2262  seql/dff
mnEs an el NEE 9061 coddsdfE

LEC
mode

Functional
Comparison

Compared
Reports

y

Diagnosis &
Debugging
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SOLULANS

Y—ALAJL: RTL, Gate, Transistor LN JL
A #3*)—X: Verilog, VHDL, NDL and Spice
AHZA4T3"): Verilog (UDPEED)

VHDL
RTL LEERT® “Don’t-cares” 1 H - 5 s
Directive ( Full case, Parallel case,Translate _on/off )
A{EYR—I(0,1,%,2)
SiEE7EEE

VER?LEX
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BATI IR TINYX Y
Gate to Gate
ITS5—{x#E T B B2
WEI—VHNOA—HAZERREL—T7—TERTR
RTL to Gate
RTLY—RZEEEE 21— —TxRR
Y—AULANIITIS— =M E Tz B 7l
IS—IREEDBE/ N\MSM bR
AR EICTS5—/\ 39— % KRR

VER?LEX
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= LEC Manager

Jl =] <Debussy:nschema:z> Golden

QK Cancel

Schematic View Analyze Trace Format Options Window Help

Gate Manager | Mapping Manager f Diagnesis Manager

Schematic | Refresh |
Compared Point

Golden DFF_29 seql0 Reviced DFF 1699  seqlO/dff

P A T R ey = S |

x 0.01r

Selected: (L)seqlifl

Golden (0] OR 5150 ©U49 Revised 1] M 11713  seql0/mux

Diagnosis Points {(inputs)

|OR 5450 49 M 11713 seqlOfwux

CerespondmgSupport B E—————————

[¢oy  DFF 19 seqll [coy seqlydff
{[¢8] DFF 20 seql {1y seqlydff
|ty  DFF 29 seqll 0) seql0dEf
1 DFF 30 seqll (1) seqll/dff
(1) DFF 3 seql2 le1y seql2/dEf
l¢1y  DEF 32 seql3 |¢1y seql3/dEf
|¢coy  DFE 33 seqld |0y seqld/dEf
:'(1) DFF 34 seqlh {1) seqlbydff
Non-corresponding Support

1 (1) PI 17 scan_en

=] <Debussy:nSchema:3> Revised

Schematic View Analyze Trace Format Options Window Help

P A T R ey = S |

x 0.01r

Selected: (3)scan_en “seqlOduux NeeqlO/dFfsl

f_Error Candidate

Error Pattern o
i 10607 T

L. M 11713 segl/nmx
1(0.49) BUF 11712  seql0/SE
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4.  Physical

£ 5 W Layout

@ TranS|_stor
=+ Netlist

Physical
Extraction

Extracted
Verilog
Model

Simulator/
Accelerator/ |
Emulator/
Cycle-based

SPICEICHERTHTELDAE—F
switch-level VerilogD && 22l — 3>
accelerators, emulators, cycle-based simulatorE @ =& k4 Al 6E

VERBEEX

101010101010
01010101



RTL-Gate :Benchmark Example 1

> Hewlett-Packard

Platform: HP with 500MB RAM

&2 RTL to 5wk gate / don’t cares#E L
Size Runtime Memory
700K gates 40min. /00MB

Note:don’t caresD B YELIL. /N TA—T R [ZKRELEE
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Application:
Circuit;
Size:
Runtime:
Memory:

Application:
Circuit:
Size:
Runtime:
Memory:

Manual engineering changes
Graphics chip module

350K gates

4 minutes 51 seconds (UltraSparc 10)
187 MB

Clock tree synthesis

Video phone (whole chip)

500K gates

7 minutes 30 seconds (UltraSparc 10)

215m
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