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Basic Concept of the Synthesis
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Cell-Based Design Flow
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What is Synthesis

[0 Synthesis = translation + optimization + mapping

m Translate (HDL Compiler)

if(high_bits == 2’b10)begin
residue = state_table[i];
end
else begin
residue = 16’h0000;
end
HDL Source

(RTL)

No Timing Info.E>

4 z - G —
o ::)-D_D

=D

\ P —=

D= )

Generic Boolegn
(GTECT)

The synthesis is constraint driven
and technology independent !!

Timing Info.|:>

Optimize + Mapping
(Design Compiler)

~

g0

-

— 5\

D =

—{) Do,

00

U

Y

Target Technology
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Compile

or netlist )

N
[ RTL code » Optimized Desigﬂ] (Gate-Level Netlist)

Compile ~ Schematic

> Reports | (Timing, Area, Power, ..., etc)

N
Attributes &
Constraints}

Flatten Structure

(Can be s'et by the GUI Logic Level Optimi@n\l

interface or user-defined
Script File 1)

i

@Level OptimizatE

Technology UMap
Library
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Synthesizable Verilog

[1 Verilog Basis
B parameter declarations

wire, wand, wor declarations

reg declarations

input, output, inout declarations

continuous assignments

module instructions

gate instructions

always blocks

task statements

function definitions
m for, while loop

[0 Synthesizable Verilog primitives cells
B and, or, not, nand, nor, xor, xnor
B DbufifO, bufifl, notifO, notifl

Advanced Reliable Systems (ARES) Lab.



Synthesizable Verilog (Cont’)

[1 Operators

Binary bit-wise ( ~, &, |, , ~")

Unary reduction ( &, ~&, |, ~|, *, ~)
Logical (!, &&, ||)

2's complement arithmetic (+, -, *, /, %)
Relational ( >, <, >=, <=)

Equality (==, I=)

Logic shift ( >>, <<)

Conditional ( ?:)

Concatenation ({})

Advanced Reliable Systems (ARES) Lab.



Notice Before Synthesis

Area A
: Better
[J Your RTL design k P
ycle

Functional verification by some high-level language “Time
[0 Also, the code coverage of your test benches should be verified (i.e. VN)
Coding style checking (i.e. n-Lint)

[0 Good coding style will reduce most hazards while synthesis

[1 Better optimization process results in better circuit performance

[0 Easy debugging after synthesis

[1 Constraints

ll'\ﬁl "- IM aYae f\" e~ :lﬂ FaS d aall avye

The area and timing Ot your circuit are mai |i‘y' determined b 0y your
circuit architecture and coding style

There is always a trade-off between the circuit timing and area

In fact, a super tight timing constraint may be worked while synthesis,
but failed in the Place & Route (P&R) procedure

Advanced Reliable Systems (ARES) Lab. 9



Synthesis Using Design Compiler
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Related Files
| Folder |  Name | Description |

.Synopsys_dc.setup Design compiler setup file
Gl my_ script.tcl Synthesis script file
my_design.v Verilog files
tmy_design.v Test bench
tsmcl8.v Verilog model of standard cells
EX: File Manager — cael 1:GTL

A A dA— J— —
/usr2/grad97/tjchen/tutorial_of_DV/GTL

-
-

Advanced Reliable Systems (ARES) Lab. 11



<.synopsys dc.setup=> File

[0 link_library : the library used for interpreting input description
B Any cells instantiated in your HDL code
B Wire load or operating condition modules used during synthesis

target_library : the ASIC technology which the design is mapped
symbol_library : used for schematic generation

search_path : the path for unsolved reference library
synthetic_path : designware library

O 0O 00O

Advanced Reliable Systems (ARES) Lab.
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<.synopsys dc.setup> File (Cont’)

[0 MEMSs libraries are also included in this file

EX:
Text Editor - .synopsys_dc.setup
File Edit Format Options Help

FYARHFAHD 1 BUM =
set search_path "SAPP/cel1 _11b/CBDKDT B_TSMC_Artisan/CIC/SyhopsysDC/db $search_path”
set search_path "fusrfcadfsynopsysfsynthemSfcur"ﬂ1brar1e5fsyn $search_path”

"IAPP e A ymbols/synopsys $search_path”
CiUSEZ/graday t]c en tutorial o Add a “Search path”

DV

Mes & s

Tink_T1ibrary "RAM_G4B_fast@-40C_syn.db RAM_G4E_fasta@dC_syn.db RAM_G4B_sTow_syhn. db RAM_B4E_typical_syn. dbl typical.
set target_library "R#M_ME_F&H@—%C;SW.db RAM_G4B_fast@dC_svn.db RAM_G4E_s1 owisyn.db RﬁM_ESdrB_tyDica]iSyn.db typical.
set symbol_library SMCl &, Sdb

set hdlin_translate_off_skip_text "TRUE" . . .
et ediftout_netlist_only “"TRUE" MEM lerarles (db flle)
set verilogout_no_tri ftrue

set plot_command {1pr -Plp3

[

] e
(.synopsys_dc.setup File)

Note that the MEM DB files are converted from
the LIB files which are generated from the Artisan !!

Advanced Reliable Systems (ARES) Lab. 13



Settings for Using Memory

[1 Convert *.lib to *.db .
any memory LIB file

B %> dc_shell -t e
B dc_shell-t>read _lib|t13spsram512x32 slow syn.lib

B dc shell-t> write lib[t13spsram512x32| -output \

13spsram512x32 slow syn.db|  Suser library name, which should

. : be the same as the library name
[l Modify <.synopsys_dc.setup> File: i, the Artisan A

I B setlink_library “* slow.db tlBSpsram512x32_sIow.db\
memory DB file dw_foundation.sldb” add to the file
B settarget_library “slow.db t13spsram512x32_slow.db”/

B add a “search path” to this file

[1 Before the synthesis, the memory HDL model should be
blocked in your netlist 77 inciude "er_memory_ik.vT >

module bisr_mem{clk,rst,ams,C5]
,bisr_mode ,cmd_dorle , BGO,CS0, shi

parameter WORD_LEMGTH = &4

Advanced Reliable Systems (ARES) Lab. F’aEaTeEeE '&‘DREEENA e 1 .3- a 14




Synthesis Flow

( )
Design Import DFT Insertion
\. J
( - * - \ -
Setting Design Compile After
Environment | .
r - * N ( - - - )
Setting Clock Assign Violation
Constraints | | Avoidance
( * ) ( * )
Setting Design Naming Rule
| Rule Constraints | | Changing
* ) 4 * )
Compll_e iz Save Design
Design ) \ )
I
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Getting Started

0 Prepare Files:
m  *vfiles

m *.dbfiles (i.e. memory is used)
B Synthesis script file (i.e. described later)

O

linux %> dv& (XG Mode)

o

Filg Edit View Select List Hierarchy Design Schematic Attributes Timing Test MHU'E[N'AG 8
e &]a w =] Hleaseall-=ls =42 ol
= _[ofx

3
@y LOgWCH\ Hi | Cells (Hierarchical) -
= CellMName | RefName |[Cel Path D
L)

Log@ic Hierarcny
View

nitializing gui preferences from file /Jusrd/grad92/zwtseng/.synopsys_dv_prefs.tcl
i isi ui_ s

Log Window

| | BN
Log [History | Errors/warnings | .
design vision—t> || COMmaania 1 arie

Feady Selected: =y

(GUI view of the Design Vision)

Advanced Reliable Systems (ARES) Lab.
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Read Fl Ie { Design Import]

[0 Read netlists or other design descriptions into Design Compiler
[0 File/Read

] Supported formats |Elle Edit View Select List Hie
. Verilog: .V | moge All Designs
. Analyze..,
® VHDL: .vhd -
B System Verilog: .sv - Setup..
Link Design...

H EDIF Import ’
B PLA (Berkeley Espresso): .pla - iz:g N kS
B Synopsys internal formats: o :

O DB (binary): db Execute Soript...

. Licenses...

[0 Enhance db file: .ddc e e

[0 Equation: .egn Cloge GUI

00 State table: .st i

{ Command Line }
[ read_file —format verilog file name ]

Advanced Reliable Systems (ARES) Lab. 17



PAD Parameters Extraction

set_driving_cell -11ib_cell FDIDGE -1ibrary tpzarvigbc -pin C -from_pin FAD
D Input PAD -ho_design_rule [get_ports £ADDR_S[013]
set_driving_cell -T1ib_cell FDIDGE -1ibrary tpzarvigbc -pin C -from_pin FAD
—-ho_design_rule [get_ports fbira_eni]
set_driving_cell -11ib_cell PDIDGZ -1ibrary tpz973gbc -pin C -from_pin PAD
. InpUt delay —no_design_rule [get_ports ftest_donei]
set_driving_cell -1ib_cell PDIDGZ -library tpz97igbc —pin C —from_pin PAD Y
HY- -no_desian_rule [get_ports fbisr_mods[1]13]
. Input dflVIﬂg set_driving_cell -Tib_cell FDIDGE -library tpzafigbc -pin C -from_pin FAD
-no_design_rule [get_ports fbisr_mode[0]3]
set_load -pin_load ©0.06132 [get_ports fcmd_done3]
D Output PAD set_load -pin_load 0.06132 [gef_ports zBGOE]
set_load -pin_load ©.06132 [get_ports £CS03]
Set_jl oag —pjn_]l oag 0.06132 Eget_ports %Shift_@ﬂ}é}]
set_load -pin_load ©.06132 [get_ports funrepaire
. Output delay set_load -pin_load ©.06132 [get_ports fdonei]
set_load —pin_load 0.06132 [getf_ports zhira_out_validi]
. O t t I d set_]joad —p'in_q ?ad1 0506113%2 [get_por%tsbfaddr_changeé] : \
set_driving_ce -Tib_ce PDIDGZ -Tibrary tpz973ighc —-pin C —from_pin FAD
u pu Oa‘ Ing -ho_design_rule [get_ports fsei]
set_driving_cell -1ib_cell PDIDGZ -1ibrary tpz973gbc -pin C -from_pin PA&D
-no_design_rule [get_ports {si13%]
set_driving_cell -Tib_cell PDIDGZ -1ibrary tpz9?3gbc -pin C —from_pin PAD %
-ho_design_rule [get_ports fscantesti]
set_load —pin_load 0.06132 [get_ports iso3]
(delay, driving) d - chip const.tcl
elay, loadin .
—— CORE.v ( = ay, 9) P_
CHIP.v
{ Command Line }
current_design CHIP
characterize [get cells CORE]
current_design CORE
write_script —format dctcl —o chip_const.tcl
Advanced Reliable Systems (ARES) Lab. 18




Uniquify

[0 Select the most top design of the hierarchy

[0 Hierarchy/Uniquify/Hierarchy Hierarchy Design Schematic Attributes Timing
Group
MName | Cresign Area | Dont Touch Ungroup...
MEN 0 undefined
R 0 undefined
=ES D 0 undefined
sSYMN_DEC 8 0 0 undefined
SYN_DEC_5_1 0 undefined
=SYMN_DEC 5 2 0 undefined
SYN_DEC 5.3 0 undefined
=SYMN_DEC 5 4 0 undefined
SYN_DEC 5.5 0 undefined
sSYMN_DEC 5.6 0 undefined
SYN_DEC 8.7 0 undefined
addr_pres;nt Gundeﬁﬂecj design_wision-zg-t> uniguify
addr_prev!oum Dundef!ﬂed Removing uniquified design "b_to_g’.
addr_previous2 0 undefined Removing uniguified design "2YN DEC &7,
b to g0 0 undefined Uniquified 2 instances of design 'b_to_g’.
b_to_g_1 0 undefined Uniguified 8 instances of design '"SYN_DEC_8'.
(Design View) (Log Window)
{ Command Line }
[ uniquify ]

Advanced Reliable Systems (ARES) Lab.
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Design Environment | Seting Desian |

Setting Operating Environment
Setting Input Driving Strength
Setting Output Loading

Setting Input/Output Delay
Setting Wire Load Model

OoOo0ooaod

Advanced Reliable Systems (ARES) Lab. 20



Setting Operating Condition

[0 Attributes/Operating Environment/Operating Conditions

Specify Clock...

P e e

Operating Environment  »

Optimization Constraints »

eI Bl
Optimization Directives  »

Crive =trength...
|| =n |
Characterize...

Ciperating Conditions...
Wire Load...

Timing Range...

Current design: |bisr_mem

=Analysis condition
 Single

Setup/Hold time is evaluated

- Maximum operating condition —

Mininum operating condition

Library: |s|0w j Library: |fast j
Condition: Islow j Condition: (B
Ok Cancel | Apply
il . é
{ Command Line }
set_operating_conditions —max “slow” —-max_ library “slow” —-min “fast”\
-min_library “fast”
Advanced Reliable Systems (ARES) Lab. 21



Setting Drive Strength/Input Delay for PADs

[0 Assume that we use the input PAD “PDIDGZ”

Input PAD D—A@—D Q -
PAD — C
FF Il:
—
(PDIDGZ2)
{ Command Line }

set_drive [expr 0.288001] [all _inputs]

set _input_delay [expr 0.34] —clock clk [all _inputs]

Advanced Reliable Systems (ARES) Lab. 22



Setting Load/Output Delay for PADs

[0 Assume that we use the output PAD “PD0O24CDG”

D—

clk

D—

FF

—{ D Output PAD

OEN

PAD

{ Command Line }

(PDO24CDG)

set _output _delay [expr 2] [all outputs]

[set_load [expr 0.06132] [all _outputs]

Advanced Reliable Systems (ARES) Lab.
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Setting Wire Load Model

[0 Attributes/Operating Environment/Wire Load

Ciptimization Directives

Specify Clodk...
Operating Environment

]

Ciptimization Constraints »

3

[ el = A

i e =,

Lirive Strength...
IEejzte ]

Characterize...
Cperating Conditions...

Wire Load...

Timing Range...

(Worst Case

"

{ Command Line }

- = o
Current design: Ibisr_mel'n
Wire load model; |tsm0'l8_wl {1 [ slow )
ForedA, i fTast ) -]
[tsmcig_wl20 Csiow ) Recommend
L ( Recommend
tsmcl& w30 [ slow )
tsmcl & _wldo I slow )
tsmcl18_wlso I slow )
Forcs, { slow Bl
Ok I Cancel Aoy |

set_wire_load model —name “tsmcl1l8 wl10” —library “slow”
set_wire_lode_ mode “top”

Advanced Reliable Systems (ARES) Lab.
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Clock Constraints | Setting Clock |

1 Period

1 Waveform

1 Uncertainty
B Skew

[1 Latency
B Source latency
B Network latency

[0 Transition
B Input transition
B Clock transition

[1 Combination Circuit — Maximum Delay Constraints

Advanced Reliable Systems (ARES) Lab. 25



Sequential Circuit - Specify Clock

[0 Select the “clk” pin on the symbol
[0 Attributes/Specify Clock

Clock name: |clk
Specify Clock... . Port name: [clk
Operating Environment  » r Aemove clock
Optimization Constraints » ﬁ:’fgjﬁmn—
Cbira en bira out valid(3 Optimization Directives SroE r | Add edge palr |
) i Fallin 10,000 _Remave edge patr|
[0 set fix_hold: respect the hold time ) irwert wave form |
requirement of all clocked flip-flops
[0 set dont touch_ network: do not re-buffer
the clock network . O
a ~ Dllon’tgouoh network D | @
Ok | Cancel Apply |
k= =

{ Command Line %
creat_clock —period 10 [get_ports clk]

set_dont_touch_network [get_clocks clk]
set_fix_hold [get_clocks clk]

Advanced Reliable Systems (ARES) Lab. 26



Setting Clock Skew

[0 Different clock arrival time

Ex:
FF
clk
FF
FF FF memory 0K B4 Zr Zejaru/U486,Y (MATJXL) 0. 40 10,69 ¢
memory_Sk_64 2r Zefaru/UB68/Y (NORZX1) ] 10,77 £
memory_ 8k 64 2r Zefarufdata_in sco[0] (aru) 0.00 10.77 £
memory 8k 64 2r Zefso memory/D[0] (so_memory) 0.00 10.77 £
data arrival time 10.77
clock olk (rise edge) 10,00 10,00
cloclk network delay (ideall 1.00 11.00
clock uncertaint -0.10 10.30
memory_Sk_64 2r Ze/fsc_memory/CLE {(sc_memory) 0.00 10.90 r
. library setup time -0.12 10.78
D experlence data required time 10.78
. . data required time 10.78
B Small circuit: 0.1 ns data arrival time <105 77
. . slack (MET) 0.00
B Large circuit: 0.3 ns -
9 (Timing Report)
{ Command Line }
[set_clock_uncertalnty 0.1 [get_clocks clk] ]

Advanced Reliable Systems (ARES) Lab. 27



Setting Clock Latency

[0 Source latency is the propagation time from the actual clock origin to
the clock definition point in the design

[0 This setting can be avoid if the design is without the clock generator
Ex:

Your Design

Origin of Clock

[l experience
B Small circuit: 1 ns
B Large circuit: 3 ns

{ Command Line }

[set_clock_latency 1 [get_clocks clK]

Advanced Reliable Systems (ARES) Lab. 28



Setting ldeal Clock

[1 Since we usually let the clock tree synthesis (CTS)
procedure performed in the P&R (i.e.
set_dont_touch_network), the clock source driving
capability is poor

[l Thus, we can set the clock tree as an ideal network
without driving issues
B Avoid the hazard in the timing evaluation

{ Command Line }

[set_ideal_network [get ports clk]

Advanced Reliable Systems (ARES) Lab.
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Setting Clock Transition

set_clock_transition
create_clock

O—

CLK D—D—[>—

D1

[0 experience
B <0.5ns
B CICtester: 0.5ns

{ Command Line }

[set_input_transition —max 0.5 [all_inputs]

Advanced Reliable Systems (ARES) Lab.
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Combination Circuit — Maximum Delay

Constraints

[1 For combinational circuits primarily (i.e. design with no clock)
B Select the start & end points of the timing path

Hread_threshold[3:~ 50 [f

[Acmd_en shift_en[d
done A}

(4 bisr_modb[gfmeramd_done[H

1l

B Attributes/Optimization Constraints/Timing Constraints

specify Clock...
Operating Environment  »

!_éﬁbutes Timing Test Window Help

Design Constraints...

Cptimization Constraints »

Cptimization Directives  »

Timing Constraints...

Cerive Constraints...

Erom: ii

cmd_en

: N
L‘ Maximum

To: Delay

shift_en L Constraint

/(5ns = 200|N1Hz)
/

— [Delays
M Zame rise and fall
M rise: |5 M fall: I: ..
Minimum

Migee | —— i el Delay

Group name: | L Constraint

I~ Reset path
L I Cancell Apply |

Advanced Reliable Systems (ARES) Lab.
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Design Rule Constraints | Setiing Design |

[0 Area Constraint
[0 Fanout Constraint

Advanced Reliable Systems (ARES) Lab. 32



Setting Area/Fanout Constraint

[0 Attributes/Optimization TR Core e 0@ ®
Constraints/Design Current design: [bisr e
Constraints - Optimization constraints

Constraint value: LUnit;

1 If you only concern the circuit
area, but don’t care about the
timing
B You can set the max area

constraints to 0

Max area 0l

Mz dynamic power:

Wz leakage power:

Mz total power:

- Design rules

|I Wz fanout;

Max transition:

Ok Cancel Apply

= !

{ Command Line }
[set_max_area 0] t d

set_max_fanout 50 [get_designs CORE]

Advanced Reliable Systems (ARES) Lab.



Compile the Design

[0 Design/Compile Design

_Qgig_n =chematic Attributes T

Compile Design...

Compile Wtra...
Check Design...
Feport Design...

Feport Design Hierarchy. ..
Feport Design Besources. .
Report Constraints. ..
Feport Reference...
Feport Ports...

Feport Cells...

Feport Mets...

Feport Clocks...

Feport Area...

Feport Compile Options...
Feport Power...

Feset Current Cesign

Compile the
Design

]

~Mapping options - Compile aptions
v Wap design I~ Top level
Map effort: I~ Ungroup all
Area effort: | high I Scan
I~ Exact map

I Incremental mapping
W Allow boundary conditions
I Auto ungroup

& e
1 [Delay

- Design rule options
& Fix design rules and optimize mapping
© Optimize mapping only

T Fix design rules only

 Fix hold time only

- Background compilation options

™ Background

= e i oy

Bl direcions: |-"tc.orr|pile SIOWEE
Host WaEme: |
Anehiteciile; | sparcEh J

OK

b=

Canoell Apply |

{ Command Line ¥

compile —map_effort high —boundary_optimization

Advanced Reliable Systems (ARES) Lab.
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Assign Problem

[Assign Violation

Avoidance

]

[l The syntax of “assign” may cause problems in the LVS

assign \A[19] = A[19];
assign \A[18] = A[18];
assign \A[17] = A[17];
assign \A[16] = A[16];
assign \A[15] = A[15];

assign ABSVAL[19] =\A[19];
assign ABSVAL[18] =\A[18];
assign ABSVAL[17] =\A[17];
assign ABSVAL[16] =\A[16];
assign ABSVAL[15] =\A[15];

BUFX1 X37X( .I(A[19]), .
BUFX1 X38X( .I(A[18]), .
BUFX1 X39X( .I(A[17]), .
BUFX1 X40X( .I(A[16]), .
BUFX1 X41X( .I(A[15]), .

Z(ABSVAL[19)]) );
Z(ABSVAL[18)]) );
Z(ABSVAL[17]) );
Z(ABSVAL[16]) );
Z(ABSVAL[15)]) );

{ Command Line ¥

[set_fix_muItiple_port_nets —all —constants —buffer_constants [get designs *]]

Advanced Reliable Systems (ARES) Lab.
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Floating Port Removing

[l Due to some ports in the standard cells are not used Iin
your design

{ Command Line ¥
[remove_unconnected_ports —blast_buses [get cells —hierarchical *] ]

Advanced Reliable Systems (ARES) Lab. 36



Chang Naming Rule Script | Mamnarue |

[0 Purpose: Let the naming-rule definitions in the gate-level netlist are
the same as in the timing file (e.g. *.sdf file)

B Also, the wrong naming rules may cause problems in the LVS

{ Command Line }
set bus_inference_style {%s[%d]}

set bus_naming_style {%s[%d]}

set hdlout_internal_busses true

change_names -hierarchy -rule verilog

define_name_rules name_rule -allowed "A-Z a-z 0-9 " -max_length 255 -type cell
define_name_rules name_rule -allowed "A-Z a-z 0-9 _[]" -max_length 255 -type net
define_name_rules name_rule -map {{"\\*cell\\*""cell"}}

define_name_rules name_rule -case_insensitive

change_names -hierarchy -rules name_rule

Advanced Reliable Systems (ARES) Lab. 37



Save Design | save Design |

[l Five design files:
B *.spf. test protocol file for ATPG tools (i.e. TetraMax)
*.sdc: timing constraint file for P&R
*.vg: gate-level netlist for P&R
*.sdf: timing file for Verilog simulation

*.db: binary file (i.e. all the constraints and synthesis results are
recorded)

{ Command Line }
write_test_protocol -f stil -out "CHIP.spf"

write_sdc CHIP.sdc

write -format verilog -hierarchy -output "CHIP.vg"
write_sdf -version 1.0 CHIP.sdf

write -format db  -hierarchy -output "CHIP.db"

Advanced Reliable Systems (ARES) Lab. 38



Synthesis Report

Report Design Hierarchy
Report Area

Design View

Report Timing

Critical Path Highlighting
Timing Slack Histogram

OoOo0o0oano

Advanced Reliable Systems (ARES) Lab.
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Report Design Hierarchy

[0 Hierarchy report shows the component used in your each block & its

hierarchy
[0 Design/Report Design Hierarchy

Ex- B Report.1 — Hierarchy
X|= =

Report : hierarchy

Dezign @ bisr_mem
Version: X-2005.09-5p4
Date : Fri Jul 27 14:53:58 2007

bisr_mem
GTECH_ORZ
bisr
GTECH_RNDZ2
GTECH_EUF
GTECH_INOT
bira_top
GTECH_RNDZ
GTECH_NOT
GTECH _ORZ
bitmap
GTECH_RND2
GTECH_RND3
GTECH_RND4
GTECH_EUF
GTECH_INOT
GTECH_ORZ

e 7 e e e e de e Je e Je Jo T Je de e e o o e e o de o Je Je Je e e e g o o o e b ok e e

FhEE kA hAih kit dd ko dd ok ko

Information: This design contains unmapped logic.

gtech

gtech
gtech
gtech

gtech
gtech
gtech

gtech
gtech
gtech
gtech
gtech
gtech

{RPT-7;

Advanced Reliable Systems (ARES) Lab.
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Report Area

[0 Design/Report Area

Ex

Eate e e e R T e e e e e e e e e e e e T e

TENEEE N Gsd (0.18um Cell-Library: 1 gate = 10 um?)
Design : bisr_mem (0.13um Cell-Library: 1 gate = 5 um?)
Version: X-2005.09-5P4

Date : Fri Jul 27 15:31:1& 2007

b e e R e e b e e e e e o R e e R e o e e

Library(s) Used:
gtech (File: /jusr/cad/synopsysfsynthesis/cur/libraries/syn/gtech.db)
USERLIE (File: /jusrd/gradf9Z2/zwtseng/dv _training/RTL/MEM/DE/memory 8k 32 fast@-40C svyn.db)
USERLIE (File: /jusrd/gradf9Z/zwtseng/dv _training/RTL/MEM/DE/sc memory fast@-40C syn.db)
USERLIE (File: Jusrd/gradf9Z/zwtseng/dv training/RTL/MEM/DE/sr memory fast@-40C syn.db)

Humber of ports: 105

Mumber of nets: 244

Mumber of cells: 3

MNumber of references: ]

Combinaticnal area: O, 000000 2

Moncombinational area: 32?150?.GODﬂﬂ0(urn )

Het Interconhect area: undefined (Mo wire load specified)
Total cell area: 3271507 .000000

Total area: undefined

Information: This design contains unmapped logic. (EET-7;
Information: This design contains black box funknown) components. (REBET-8)

J e de ek End oOf Report o

Advanced Reliable Systems (ARES) Lab. 41



Design View

[0 List/Design View

Ex:

All the block area are listed !!

array_or 851.558undefined undefined undefined
bitrnap 15501 undefined  undefined  undefined
bisr_mem 3.3417 5e+06Undefined undefined undefined
memory_8k..|3.29505e+06Undefined undefined undefined
aru Fr7 .25undefined undefined undefined
remapping_... 4440 74 undefined  undefined  undefined
address_de.., 8276.08undefined undefined undefined
fin] 1293 .87 pndefined  undefined  undefined
bisr 46686UNdefined undefined undefined
bira_top 26953 8undefined  undefined  undefined
rermap g016.62undefined  undefined  undefined
remap_DW. . 192.93 1 undefined  true false

multi_bit 1593 35 undefined undefined undefined
bitrnap_DW... g3.16pundefined  undefined  undefined
fam 1816.2 1jundefined undefinad undefined
bist 17413 7 undefined undefined undefined
tpag 15151.8pndefined  undefined  undefined
ADDR 2421.62undefined undefinad undefined
ADDR_DW.., 435755 Undefined true false

ADDR_DW.. 472.349undefined true false

ZMP 9433.67 undefined undefinad undefined
DATA, 219,542 undefined undefined undefined
DECO 204,988 undefined undefined undefined
ROk 1147 .61 undefined undefined undefined
cir 2261.85undefined undefined undefined
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Report Timing

E setup time
xl 7 mgm th
O Timing/Report Timin T i
g p g Point Incr Path
clock olk (rise edge) 5.00 5.00
olock network delay {ideal) .00 .00
9.E.¥ memory_8k_ 64 2r 2e/sc_memory/CLE {sc_memory) 0,00 .00 r
memory_8k_64 2r 2e/sc_memory/Q[0] {so_memory) e 5 R
: r— e memory_8k_64 2r 2c¢/faru/fQ sc[0] (aru) 0.00 5.7
From: {pn x| B ST memory 8k _64_2r Ze¢/aru/U825/Y (AOT22X1) 0.06 5.78 f
Hn B et memory_B8k_64_2r Z¢/faru/U447/Y (INVXL) 0.70 £5.47 r
Thrgugh‘lp‘n —” @LW]I memory_6k 64 2r Zc¢/faru/UB43/Y (AOIZ22X1) 0.086 6.53 £
To: n = Selentionls memory_8k_64_ 2r 2¢/aru/Ut42/Y (CRIZBEL1X1) 0.12 6.64 r
B |p _” @;UL]I memory_8k_64 2r 2efarufdata_out[47] (aru) .00 6.64 r
T memory_8k_ 64 2r 2e/data_out[47] (memory_8k &4 2r 2ol
~Report options 0.00 664 1
Worst paths per endpoint; |1 Maximum path delay: bisr/DO[47] (bisr) 0.00 6.64 r
bisr/bist/DO[47] (bist) 0,00 6.64 r
et paths per group: 1 Minimum path delay: bisr/bist/ml/DC[47] (tpg) 0.00 6.64 r
T h ; bisr/bist/ml/CME/DO[47] [CME) .00 6.64 r
Path type: |full v rue patfireporting—————————————— bisr/bist/ml/CME/U207 /Y (XNOR2X1) 0.20 6.85 r
I" Report timing loops bisr/bist/ml/CMP/UL185/Y [NAND4X1) .07 6.92 £
Delay typer|max <] ‘ o | bisr/bist/ml/CMP/U204/Y [NOR4X1) 0.20 7.11 r
I Justfy paths with input vector bisr/bist/ml/CHP/U202/Y [NAND4X1) 0.06 L.l
max: setup: ti P s et bisr/bist/ml/CMP/U171/¥ (BND2X2) 0.13 7.30 £
. h I group bisr/bist/ml/CME/UL1T74/Y [INVEL) 1.43 .74 r
min: hol¢ J;erm » Path delay thrasold: [0 bisr/bist/ml/CMP/ULT0/Y (NAND2X2) 0. 64 9.38 £
f#d@ts v I bisr/bist/ml/CMP/U334/Y (ORI22¥1) 0.32 9.70 r
F No e splt F Enable asynchronous arcs bisr/bist/ml/CMP/syndrome_reg[0] /D (DFFNRX1) 0.00 9.70 v
. = data arrival time 9.70
I~ Show nata in combinational path I~ Show net transition time
lock colk {(fall ed 10.00 10.00
I~ Show input pins in combinational path I~ Show net capacitance lezk getwn‘ir}ac deia;gze::[ideal) 0.00 10,00
I~ Shaw dont_touch, size_orlly attributes for nets and cells bisr/bist/ml/CME/syndrome_reg[0] /CKN (DFFNEX1) 0.00 10.00 £
library setup time -0.09 9,91
- Qutput options data required time 2,91
= To report viewsr data required time 9.91
I Todle: [Report.tit Bitvise, etRlbemtwaloms @@ 000 waelD
e Aoz o i slack (MET) 0.21
=l Slack = Data Require Time — Data Arrival Time
L a *xx%% End Of Report **x*x
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Critical Path Highlighting

[0 View/Highlight/Critical Path

[Ptest_done

readd_threshalc
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Timing Slack Histogram

O Timing/Endpoint Slack

Totally 190 paths are in the slack range between

0to1.78 /
288 | |Ex:

Delay type: | ma - Endpoint Slack
- Binning settings- 500 -

& Number of bins: [3 £ | Resolution

¢ Yalue range per bin: |

ol
| <= Slack <= |

r Lower bound strict

I~ Upper bound strict

- Histogram settings

Y masimum;  [{autoscale) 2
Histograrm fitle: |Endpoint Slack 50 7
A-ais fitle: Slack
Y —axis fitle: MNumber of Paths 0 -
0 178 356 534 712 849 1068 14.24
............. OK | Cancel Apply | 0,211841 14 1784
L 2| (\Worst) Slack (Best)
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Edit Your Own Script File

[0 For convenient, you should edit

your own synthesis script file.

Whenever you want to synthesis a new design, you just only change

some parameters in this file.
Execute Script File

B File/Execute Script

B Oruse “sourceyour_
script.dc” in dc_shell
command line

Ex:

| R R S R P B TOr SHR R R R R R R R R

#sat cycle 10

#zet t_1in 5

#zet t_out 0.5

#zet in_pad_delay €. 34

#set out_pad_delay ©.96

AR AR ARRESet Current Designd#disd s a i n g adiagiaiiy
current_design bisr_mem

uniguify

BHAFRBRERRBRRRRREOperating Evironmen SR # i iRt R a R R a R e R sy
set_operating_conditions -max “"slow" —max_library "slow” -min “fast"\
-min_1ibrary "fast"

set_wire_load_model -—-name "tsmci1i_wli10" -Tibrary "slow”
set_wire_load_mode "top"

RHAGFH AR AR ARHHCT OCk SetTingsAd#f #RHER R R R AR R AR AR R R Y
create_clock -period 10 [get_ports clk]

set_dont_touch_network [get _clocks clk]

set_fix_hold [get_clocks clk]

set_clock_uncertainty 0.1 [get_clocks clk];

set_clock_Tlatency 1 [get_clocks clkl;

set_ideal_network [get_ports clkl]

set_input_transition —-max .5 [all_inputs];

RHBHRBRERRBRRBRREINSOUT Delay,
set_input_delay
sat_input_delawv
#zet_input_delay [expr 140.34] -clock clk [get_ports clk]
set_output_delay [expr 0.541.5]1 -clock clk [all_sutputs]
set_load [expr 0.06132] [all_outputs]

set_drive [expr 0.282001] [a11_inputs]

Driving, and Loading Settingas##i#sss
[expr 0.34] —-clock clk [all_inputs]
[expr 0.34] -clock clk [get_ports clk]

REpgpppiagiagialesign Bule ConstralnTa#ddsdddsdisgingiagiagingigg
set_max_fanout 50 [get_desians bisr_mem]
#set_max_area 0

AR Ao T d MUt -Instance WrnTngss s s i s s s s s
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Gate-Level Simulation

[ Include the Verilog model of standard cell and gate-level netlist to
your test bench

el ude " temeld v Standard Cell Library

dnclude "bisr_mem.vg" Gate- Level Netlist
1 ude memOr"}.-"_SK_EE Y

“include "sc_memory v
include "sr_memory v

[0 Add the following Synopsys directives to the test bench

initial

begin

Ffedbbumpfiled "bisr_mem. fsdb" > ;
Frsdbbumpfiled "bisr. fsdb" 3.
Ff=dbbunpvars;

end *_sdf\File Insta/nce Name
initial
begin
F=df_annotate! "bisr_mem.sdf" bisr_meml;
end
initial begin
#0 clik = AEho:
forever #50.0000 k=

erd

]:li:Eir_Iru:l de[1:0]

i
shibt reqill-B]
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Lab.

cp —r —f /usr2/grad97/tjchen/tutorial_of DV/Lab .
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