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Cell-based ASIC il KR
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cadencelJSoC encounter [ E

O Ll im it GEMATEANZHLE) 5ElE, FRIZG 4
i L ) SRS B v FR G T D R R

1% 1 MR 12 N2 H sh AT mAn g L H S, dE-47 b B R
floorplan (RFXt BrE BIAR#E B i 4T A Rplace) FIAT 4
route (R 4% {8 P 28 HH 1) 34 42 ¢ 22 6 48 U B s 14 B G IR R
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A AR 8B HIHE %

o HITHINMMRME, TS THIF:
Verilog Netlist (.v)

Timing Library File (.lib)
Library Exchange Format (.lef)

Timing Constraint File (.sdc)

DN N N N

IO Assigment File (.i0)
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X AP Bl ——netlist.v & *.lib

® Verilog Netlist (.v)
v GRERAEREITTRMEE
® Timing Library files(.lib)
v" Max Timing Libraries: for setup time check

v" Min Timing Libraries: for hold time check
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XA Bl——LEF & SDC

® Library Exchange Format (.lef)

LEF 22 $5 i b1 500 e 1) L 2 A R T (ce 1 1) B0HE
it T 72 o LE R S A = M TEHAE B
ALk a2 FH ) via oo
coreflpad i B E X
® Timing Constraint File (.sdc)
v\ SDCH% TR T2 SR A
® |O Assigment File (.10)
v G TREL/0 PADKII

<X X X
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® 7MW FEnetlist.vHHFHEANI/OFIPAD, #NXHPI(PAD,C), %
HXHPO2(PAD,l), PIFIPO2#REPADH.ITFE

® JIAEJEHPAD, %corefitiE PVDD1(VDD), PVSS1(VSS)

o HikfiERss netlist.v (FTHEE) P& THEHMZGETIE
ffﬁ@%adder@% -BEPAD, BJE#E—/adder_ PADEEEE%

YER#FT R TIZ *ﬁﬁ% S48 P ad d er A B

module adder_PAD(Data_a PAD., Data b _PAD, Cin_PAD, Data_out PAD. Cout_ PAD):
input [15:8] Data_a PAD, Data_b_PAD:
input Cin_PAD;
output [15:08] Data_out_PAD:
output Cout_PAD:

wire [15:0] Data_a, Data_b:
wire Cin, Cout;

wire [15:0] Data_out;

wire UDD, USS
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W& TIE1I— & Mnetlist.v X4

adder U_adder(Data_a, Data_b, Cin, Data_out, Cout):

PUDD1 U_PUDD1{.UDD(UDD)):
PUSS1 U_PUSS1(.USS(USS)):

PI U_PI1(.PAD(Cin_PAD). .C(Cin));

PI U_PI2(.PAD(Data_a PAD[B]). .C(Data_a[®0])):
PI U_PI3(.PAD(Data_a PAD[1]). .C(Data_a[1])):
PI U_PI4{.PAD(Data_a_PAD[2]). .C{Data_a[2]));

ok & I 1 [ T¥adder PADEEHL KN 76 55 44
o T[] &R, ARIKELIGAIPAD, {H KSZUG ESR IPAD!
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% T

® &4 1 netlistv 4, TiZ A2k [ adder_PAD, LA
constraints.sdc 3t BN A M, W -

ocurrent_design Haddert{ adder PAD
® it & it [ delay ) #y 2 Hget_ports4:#htit vadder PAD ) 5 11,

LUSE

set_input_delay -clock [get_clocks clk] -add_delay 5.8 [get_ports

set_input_delay -clock [get_clocks clk] -add _delay 5.8 [get_ports/{Data_a PAD[B]}]
set_input_delay -clock [get_clocks clk] -add _delay 5.8 [get_portﬂ {Data_a PADP[1]}]
set_input_delay -clock [get_clocks clk] -add_delay 5.0 [get_ports|{Data_a_PAD[2]}]
set_input_delay -clock [get_clocks clk] -add_delay 5.8 [get_ports|{Data_a PAD[3]}]
set_input_delay -clock [get_clocks clk] -add_delay 5.8 [get_ports|{Data_a_ PAD[4]}]
set_input_delay -clock [get_clocks clk] -add_delay 5.8 [get_ports| {Data_a_ PAD[5]}]
set_input_delay -clock [get_clocks clk] -add_delay 5.8 [get_ports|{Data_a PAD[6]}]
set_input_delay -clock [get _clocks clk] -add_delay 5.0 [get_ports\{Data_a PAD[7]}]

O X VR SZIG A R INPAD, [Bltix B 4 A A& 4 !

SRR L BTS2 3] — LTS Y
HrRmGg ot
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B SEFRH

® ERBEFR TFEAN>soch2, HAMMNEZRT, 8> encounter J83)SoC encounter L E A

Encounter — /export/home/student/lab4/layout_bak/run [ 7]
| Design Edit  Synthesis Partiton  Floorplan Power Place Cock Route Timing S| Verify Tools Help |

signis: Mot in Memory H

ol @lQjel@| S of B Aln] D] 5] s| &) o) o|

I i) 2] S 7 o] %] =] S | 2Y movors |
 —
V'S
Module il WA
BlackBox | |
Fence o N
Guide i o
Obstruct | ] |
Region i N
Screen i
Instance .
Net | ] i |
SNet L
P/G |
Pin T =
Ruler _
VCongest M _I
HCongest |l _|
Text |
Rel.FPlan | |
Vield Cell W _| -
Vield han = 1 ¥

[ Attributes Value

e ( -0054, 0013
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B

4

Start Silicon

Ensemble
SE—NE T F ‘mport Hles
) floorplan, Initialize
place. route . E

Place |

Place Hard BlgckI

Create Power

QPlace

Adjust Floorplan
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Final Route

Extract RC

Calculate Delays

Verify

'

Export Data




1. BB EEE

® iy N AU 0 B #EAT MG L

=

E

==

=
=

Import Netlists and
Timing Files

Initialize the Floorplan

Save the Design

:

Place |/Os
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FAMR K Fp A

gj%ﬁﬁﬁﬁ: '@]\E’ IX_XJEE’ U&H—J‘ﬁ l:lu_n

Verilog Netlist
I

Import LEF
Import TLF
|
Import Verilo
: g Use a Macro
Import SDF
l

Import DEF | —pm{ Save Design

’

Institute of Microelec Q:’hysical Design Database )_... Initialize Floorplan
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B NLEFXC {4

Ok FE . Design ->design import

fEBasic Hx FHMHENAE TN
netlist, lib, lefllsdc3CfE.
BN AR A%
H,

Design Import

T I e 1 S A, 4 R fox Tining Lbrares: | ibsmicasos1 2 maxlb |
Auto Assign. Sommon Timing Ubrares:| ibsmicssos a2 bpib |
2y Il ef SO B BHE S TR | O Er—

.fconstraint/adder.sdc l—

smic35 stk 4lm. lefXf. )5
WHNEATC A smic350s142. lef

3) RN TPAD, IR4FERIOIA:
S B T o B BB I N ZE AR LA
B, BRI EFR!
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B NLEFXC {4

Ok FE . Design ->design import

VA PO, N i .
N :
(I—: )= Design Import

3) ){_:_':T_-E‘EJ:% E{]AdvanCEd Delay Calculation
HEE, fEPowerEIAE | v

IPOICTS
EPowerNet L K& iz
GroundNet ] 4 #x 2 5l
JNVDDHIVSS,
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o B R FF

® i i K hsavefi ik,
PR AR FAIAC & -

B 4 HT B B ATAT
constraintH ¢ . A
B A G 2544 N .conf.

o (rfF e K], WRG
T 22 B dh ik, AR
EV IRV ERINEIEI
BRER ). S
OK, il 4R

o 5 K2 T PADH) (4
A 2t — ), B
=]

e
Encounter — /export/home/student/dt_smic/layout/constraints/routed.enc — Top Cell: (TOP_pad)
|gasign Edit  Synthesis Partition Foorplan Power Place Cock Route Timing SI  Verify Tools Help

O] Q@@ & of BE | @)+ B e 8o o Designis: _inemory ||
EERREEEE R EEE N ESEE R ER Hﬂﬁ{_ﬂE_Jl

—

Madule A
Black Box
Fence
Guide

Obstruct

| R SRS
¥ N EEEEEREE

AR I I EESEEEEE SR NN -

T
o
o
2

[0 UERE § AR

Yield Cell
Visld Man

[ Atributes Value

po_21pa 220 23po 24poe 250 26po 27po. 26pa 29

=

( 1288.810, 1512.986 )I
]
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2. MRE#HKIFloorPlan——¥ i+ #]454k

Specify Floorplan

O FESEH ;

®Floorplan —> Coro s by: ~ aspect

0.80833

Specify Floorplan S0 Em

100.

o RIRBAEMHIE, Rf S —— =
BN K3 s T
S, HR A R A e

corefI/O row

|

~ 3 ~ o
oo = o @
o o o opOpf 0 (3] w a
7
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FPix &

1. Design Dimensions: il FIR/N, ATLAFERE:
% aspect ratio: it FEE/EE A

<  Core Utilization: & F AR &

< Core height: &E&&E, HFPITEREE

< Corewidth: WE%E, HFPIHHEEE

1. Coreto IO Boundary: #EcorefllO rowHEE
«  Standard Cell Rows: #ilcorefIHiR

< Double-back rows: EJii%E

< Bottom row orient: JEZrowEX )i E
< Row Spacing: rowl&a]E
<% Row height: rowHEE
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Flip Every Other Row

[E e e R e e SRR |
fic EGL View Foorpion Placc Foule Roport vonry

el

Nrale: Hig.Ned
ubjoct 51 Ve

® -824 55 ¥ 478.26 ¥ -2l Zl dY 228.32 Sel 1
WTHNAG TN (=" Q90 =02 30 (L UL Al
Use left mouse bution to click and drag for zoam

Double-back Rows

Row
Spacing:

3 Tracks

For Every 1 Row

—_—

—
—
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FPix &

® Die Size ConstraintifAspect Ratio, FJUf
WEMEKHA 1.
® Core Utilization ifHA: 0.8

® core to I0 Boundary: ¥E A10, 10, 10, 10
® ;iiApply, FpitEEB 2| ESLHZSEE, #H

Mix BRI SH=F /P2 XEIBERE
B IDEI'J = AN P R R &I w
ERIAR R &R

® STHOKENAEIE.

.
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FloorplanZ &

O RAF Il : EFHEH
Design->save design

{R174E constraint H 3%

', floorPlan.enc
® H ] 353 s A X
o T — BT
FARATAR D 1T
XFE T8 B ) @ e
[E1R7; 8

e
Encounter — /export/home/student/dt_smic/layout/constraints/routed.enc — Top Cell: (TOP_pad)
| Design Edit Synthesis Partiton Foorplan Power Place Clock Route Timing S| Verify Tools ueip|

EEEECEEEERREL R Desonts _invenery |
[< ]2 2] Y1) ] 3) 3] 30 N ) ) 2{ ) E s

—

Module
Black Box

A

Fence
Guide
Obstruct
Region
Screen
Instance
Net

Shet

PIG

Pin

Ruler
VCongest
HCongest
Text

Rel. FPlan
Yield Cell
Visld hMan

pi it pi2 [pi3 f;:rin‘l pi5 - pi6 fpo tdpo 1po12po 13

| R SRS
¥ N EEEEEREE

AR I I EESEEEEE SR NN -

[0 UERE § AR

[ Atributes Value

po_21pa 220 23po 24poe 250 26po 27po. 26pa 29

=

( 1288.810, 1512.986 )I
]
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THENONLE L Nl A corner BL K filler

O (RAF I IT: IEFEH
Design->save->1/O File
33— MR AR MION &
7€ XA
adder_PAD.save.io

o FEI |
adder PAD.save.io X
ks IO MR AT B

® % INPAD A FH Al b 20 1

Text Editor — TOP_pad.save.io £

File Edit Format Options Hel

]

I‘uu“- uuuuuuuuuuuuuuuuu B0 A A A BEH
#

# Cadence Designh Systems, Inc.

# Cadence(R) Encounter(TM) I0 Assignments

#

FHAAFRRARAR AR HERHERTAR RN

Version: 2

Offset: 238,8000
Pad: pio N
Offset: 328.8000
Pad: pil N
Offset: 413.8000
Pad: pi2 N
Offset: 508.8000
Pad: pi3 N
Offset: 598.8000
Pad: pid4 N
Offset: 688, 8000
Pad: pisS N
Offset: 7738.8000
Pad: pi6 N
offset: 868.8000
Pad: po_10 N
Offset: 958.8000
Pad: po_11 N
Offset: 1048.8000
Pad: po_12 N
Offset: 1138.8000
Pad: po_13 N
offset: 238.8000
Pad: po_14 W
Offset: 328.8000
Pad: po_15 W
Offset: 418.8000
Pad: po_16 W
Offset: 508.8000
Pad: po_17 W
Offset: 598.8000
Pad: po_18 W
Offset: 688.8000
Pad: po_19 W
Offset: 778.8000
Pad: po_110 W
Offset: 868.8000
Pad: po_111 W
Offset: 958.8000
Pad: po_112 W
Offset: 1048.8000
Pad: po_113 W
Offset: 1138.8000
Pad: po_20 W
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VIO

B LLEFEAcorner L Kfiller

® 1% il & H A\

freeDesngnA/v\/ﬁ

él il E’Jiﬁu)\
iXWJﬂ
Assignment File.

®ix NS
1!41%2?325&%}:

4|Imll

J:IO

I i B

@’ INPAD A it
D IR

Design Import

Inetlist/adder.v |_

[ braries.
ax Timing Libraries: |./lib/smic350s142_max.lib =)
ming Libraries: |./lib/smic35os142_minlib =]

n Timing Libraries: ./lib/smic350s 142_typ.lib =

Jleffsmic35_stk_dim.lef . /lef/smic350s142 lef [_
)

Institute of Microelectronics, Peking University
Copyright © 2011-2012
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THENONLE L Nl A corner BL K filler

Encounter — /export/home/student/dt_smic/layout/constraints/fp.enc — Top Cell: (TOP_pad)
IME“SWMMM Hoorplan Power Place Clock Route Timing S|  Verify Tools

ey
® 15 3 it core AT J&) EEEERER: FERE R EERE ]

Module
Black Box
Fence
Guide
50 s 56 1166 5 Obstruct
I,,,“A,____;__, e e T T Region
Screen
Instance
Net

SNet

P/G

Pin

Ruler
VCongest
HCongest
Text

Rel. FPlan
Yield Cell
Viald Man
VDD ipadi } - =

\ \\(/

P

A mRTImmEEEREEE

ERml U Bebei R B U R B U ERDENEN I

| IO § SERENENE CUEEN SRS

UVDO1padd =

Attributes Value
Type| 10 Cell
Name|  comer_|l
No. of Terminals| 5
Cell Type| PCORNER
Cell Width| 238.8
Cell Height| 236.8
Location| 1467.6 0.0
Location Origin| Lower Left
Orientation| RO
| i i i L Status| UNPLACED
po: 27ipo 28pc 295 i 5 Routing Halo| None

InstGroup| None
Q I 1( 1511688,
—
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TAENONLE A K A corner BL K filler

®ffi \.corner

® X H ficorner ] 4 #X NPCORNER

ot - 217 % HaddInst UL & placelnstance, 4 3k61% LA IEI
corner

®addIinst —cell <44 ¥ (PCORNER) > —inst <S4k 44 Fr>

®placelnstance <2tk & Fr> <xABhr> <yrhFr> [HEks f ]

®addinst —cell PCORNER —inst corner I

®placelnstance corner |10 0 RO

% INPADAS H 48 A cornerfiifiller !
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THENONLE L Nl A corner BL K filler

Encounter — /export/home/student/dt_smic/layout/constraints/fp.enc — Top Cell: (TOP_pad) ﬂ
/, Design  Edit  Synthesis Partition FHoorplan Power Place Cock Route Timing S| Verify Tools Help
.T%§”THA§]\CORN ERE/\J P @le w8 ¢ EE o~ @ B s 8o o [Designis:  Placed H
A5 5 B 1 X N RHEEEEEEEEENE [T
CORNERIf] )7 Fi fii {2 =LE
$ b 4o JE e 0 B i
JE RN e LDC
o EC
- mm
Pin o E L
Ruler _I
® i A iAMAF=cell ' -
blkg LA Kinst Pinm] LA : !

E Flpadii 4@ 2
® 7 PB HH (1) Hb 5 FEAE e [ i

Name| FILLSO_1

Pad I‘ETJ EI/(J /"_—_I':' IK:%I EF% g“ﬁ?ﬁ ; No. of Terminals| E

Cell Type|  PFILLSO

NfillerdE#pix tb 2= {1 o=

Location| 1467.6 0.0
Location Origin[ Lower Left
Orientation| RO
Status| UNPLACED

Routing Halo} None
InstGroup| None

! Q 1( 56426, 1591.649)
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THENONLE L Nl A corner BL K filler

® i AFILLER

O (£ 1/OIPAD%S [ b3 N\
FILLERAE/S.C F H i —
B PADHS & % AHIE T AL
— ML R[]

NGB RASE PN
CORNERH) 2 AH A .
K AT L2 FleffE
A, HAPEANE S E
FIFILLER. #R¥Ex T H
ITIEFE:

® PFILLER50 % Z50nm
® PFILLER20 7% & 20nm

Encounter — /export/home/student/dt_smic/layout/constraints/fp.enc — Top Cell: (TOP_pad)
|nesagn Edit Synthesis Partition Foorplan Power Place Clock Route Timing 81  Verify Tools

JJJJJJJJJJJJJJJJJJ

Net
SNet
PG
Routing Blkg

Metal Fill 1
Violation

Implant 0 _ =
Implant 1 i

Layers o4

Attributes Value

la

( -103084, 1100.006)
—

Institute of Microelectronics, Peking University
Copyright © 2011-2012

SRR L BTS2 3] — LTS Y
HrRmGg ot



4. AiJFPlace

@create power routing & place instances

Ol I F klFloorplan
B e 1 HIR 2R g [X 3k
bR B oA R 1 [X

Initialized Design

I

Place 1/Os

I, ZJEHHT R ITH
A1 J=]

® fii Jm i & .

Add ring/strips —>

Place Hard Blocks

Create Power Routing

Connect ring—>
Place cells —>
Place filler

End Design Session

il —

Open fplan Design

Qplace

( Placed Design )

Complete the floorplan

Institute of Microelectronics, Peking University
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Power Planning

Encounter — /export/home/student/lab4/edi/run — Top Cell: (adder) i

IQesign Edit  Synthesis Partition FHoorplan Power Place Clock Route Timing Sl  Verify Tools HHPI
ElEEERERE R EEEE Desmnis_nvenoy |
I~ #]ea] 3] 0 B8] 5] 0] 1 Bl ] X] 51 g mowrs |

|E

<
1||en

Module j
Black Box
Fence
Guide
Obstruct
Region
Screen
Instance
Net

SNet

P/G

Pin

Ruler
VCongest
HCongest
Text

Rel. FPlan
Yield Cell
Vilnlrl M’".

|
|

|
— -

| W

W,
EEEN

| UCUENIE SEUEE
]

|

_li

|

| § QN
m T

(] .
ol
L

Attributes Value

| o| ( -4732, 60789) I
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Plan Power

.jij:%% A} l - SRoute
Route ->

Special Route .

@i i sRoute

S, 2R

RN INER
® . HOK
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Plan Power

|| Encounter— /export/home/student/labd/edi/run — Top Cell: Gadder) |- [
Igescgn Edit Synthesis Partition Floorplan Power Place Clock Route Timing S Verify Tools Helpl
‘SROUte}: E[/J % DO Qe Lo EE o~ o8 el 8o

[Desugn ist_ InMemory H

[ sl i) 2| ) 1 8] ] 0] ] 0] Nd ] %] ] ] BT

Module
Black Box
Fence
Guide
Obstruct
Region
Screen
Instance
Net

SNet

P/G

Pin

Ruler
VCongest
HCongest
Text

Rel. FPlan
Yield Cell
Viald hdan

[ | A
HENEL BB

(] .
M

[ Attributes

Q (3730, 30873)
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Plan Power —— Add Rings

Add Rings

® LEPEKE e s o

P —

®power -> Power Planning (lselsw__J5
-> Add Rings
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Plan Power —— Add Rings

® Net(s) — fRERIANet A FR . B8 I AR E0E 2 A H IR B 1) H YR 2R TG
F— M HIINetls HBIFERINg I & W3 (B EFEiECore)

® Ring Type —X EringJZE4Y, SL4G K Haround core boundary2& %!
® Ring configuration — W E Ring ) Hc & & P

layer - FTHIE)EZE CRH “Biadd” 1EN, EitopFibottom:=& H metal3.
leftAlright>% fimetal4)

width - BEring %852, X BN 2;
spacing - BN ring 2 [A][A] R, X BN 1
offset — H PN &l f¥ringfEcore ) FE 55, X B % °40.7.

BiOK, SERRE .
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Plan Power —— Add Rings

Encounter — /export/home/student/lab4/edi/run — Top Cell: (adder) [

IDes.gn Edit  Synthesis Parlition Foorplan Power Place Cock Route Timing S| Verfy Tools ﬂel{.l|

® Add rlngs)ﬁ EEECCEEEFEREELETEE oo mveroy |
[~ il % | (5] 56 1 0 0 3] B B Al < e ] = = sl Ancoors |

Black Box
Fence
Guide
Obstruct
Region
Screen
Instance
Net

SNet
P/G

Pin

Ruler
VCongest
HCongest
Text

Rel. FPlan | [

vieldcell W L
Viald hMan - L]

<
(%]

11
L N |

|
1

. g

EELLELLEL
BN
w

AREEN
T m

[ ]

| 8 QN
HETITImm

Attributes

a ( 24188, 57.538)
—
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Plan Power —— Add Stripes

Add Stripes

® /i o L Power ->
Power Planning ->
Add Stripes

@5 Hiadd stripesZ H
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Plan Power —— Add Stripes

® Set configuration — ¥ & stripelic & J& 1
Net(s) — T8 EFrknet ity L FR . BRI 7220 2E A H 30 A ) P I 4 A i 22
layer — [AFERH “BEEmIIE” , KHmetald;
Direction — &% vertical; width — stripe%i &, #WN 2;
spacing — &4 stripes (I AIEE, WM 1;
® Set Pattern—ix B stripesxf ) J&
Number of sets — s ilistripesfxt £, X Hi% A3,
® First/Last Stripes — ¥ & stripes/ 41 & 14
X from left: # 15 X from right : # 415
mOK, TERKE
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Plan Power —— Add Stripes

®Add Stripes JE AR, RAFIRTTF G design->save design)

Encounter — /export/home/student/lab4/edi/run — Top Cell: (adder)
IDeslgn Edit Synthesis Partition Foorplan Power Place Cock Route Timing sl Verify Tools

o1 elcieiel ol Bl o1 ol B[ Sls! alei ~ Joens

In Memory |

‘‘‘‘‘ 17811 1] 31 3] 31y ] L % ] )

Al Colors ‘l
J
Vs

Module
Black Box
Fence
Guide
Obstruct
Region
Screen
Instance
Net

SNet

P/G

Pin

Ruler
YCongest
HCongest
Text

Rel. FPlan
Yield Cell

Viald Man ¥
;qrtribu‘tes Value
| il ( -4732, 80789)
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Place Cell

® AFSKHEH. Place -> Standard Cells And Blocks
® KB ETIH Tplace, MFOKZERL
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Place Cell

o A LAKMEYIHIZM, BEplace/HE R
o {R7FEi&it (GEH:. design->save design)

Encounter — /export/home/student/lab4/edi/run — Top Cell: (adder)
| pesign  Edit  Synthesis Partition  Foorplan  Power Place Clock Route Timing  SI  Verify Tools

Ol Qo|® A of BE o] 3% B e| 8o o)
I el ni] 2] ] ] ] X =]

Vs
Modul =0 §{IA
BBBBBB ox W[ [
Fence M .
Guide e
Obstru o
Regia =l N |
creel ol
Instance M m.
Met e FE
Net LB
-
{ = 8l
_I |
|}
u
|
o
N =
- 7

=

( as7z,  Boi2ad)
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Place Cell

® TEIZEMH G A

4 report_timing

encounter > report_timing > placeTiming.rpt&& B FHRE . Ficsk

slack KB

encounter 7>

Institute of Microelectronics, Peking University

Copyright © 2011-2012

SRR L BTS2 3] — LTS Y

HrRmGg ot

Console [l
Window Edit Options Help
| addinc_add_11_43/g102 | CI v -> CO v | adoidl | ©0.530 | 10.347 | 7
162 |
‘I addinc_add_11_43/g101 | CI v -» CO v | ado1d1 | ©.530 | 10.877 | 7
691
| addinc_add_11_43/g100 | CI v -> CO v | adoidl | ©.530 | 11.407 | g
221 |
| addinc_add_11_43/g89 | CI v -> CO v | adoid1 | 0.530 | 11.937 | 8
751 |
| addinc_add_11_43/g98 | CI v -> CO v | adoid1 | ©.530 | 12.466 | 9
280
| addinc_add_11_43/g97 | CI v -> S 4 | adoido | 0.720 | 13.186 | 10
000
| | data_out[15] » | | 0.000 | 13.186 | 10.
000
——t
encounter 6> report_timing
Path 1: VIOLATED External Delay Assertion
Endpoint:  data_out[15] (r) checked with leading edge of ‘clk’
Beginpoint: data_b[0] (v) triggered by leading edge of “clk’
other End Arrival Time O 000
- External Delay . 000
+ Phase shift 15‘000
= Required Time 10.000
- Arrival Time 13.186
= Slack Time -3.186
Clock Rise Edge 0,000
+ Input Delay 5.000
= Beginpomt Arrival Time 5.000
I Instance | Arc | Cell | Delay | Arrival | Regquired
| | | | Time | Time
1 + +
| data_blo] v | | 5.000 1.814
| addinc_add_11_43/g127 I v->2ZN& | invod2 | 0.082 5.082 1.897
addinc_add_11_43/g124 | A2 & -> 2N v ndoz2d2 0.086 5.168 1.983
addinc_add_11_43/g122 Al ¥ => ZN & ndozdz 0.113 5.282 2.098
addinc_add_11_43/g121 Al A —» ZN v ndoadi 0.165 5.446 2.260
addinc_add_11_43/g115 A2 v -> ZN A ndozdi 0.167 5.613 2.427
addinc_add_11_43/g113 Al A > ZN v ndozd1 0.155 5.768 2.582
addinc_add_11_43/9112 AZ ¥ => ZN A ndozd1 0.162 5.930 2.744
addinc_add_11_43/g110 | A1 & -> ZN v ndoadi 0.174 6.104 2.818
addinc_add_11_43/g108 CI v -> CO v ado1di 0.536 6.640 3.454
addinc_add_11_43/9108 CI v ->COv ado1d1 0.530 7.189 3.983
addinc_add_11_43/9107 CI v -» CO vV ado1d1 0.530 7.699 4.513
addinc_add_11_43/g106 CI v ->» CO v adoidi 0.530 8.229 5.043
addinc_add_11_43/g105 CI v ->COv ado1di 0.530 8.758 5.572
addinc_add_11_43/9104 | CI v -> CO v ado1d1 0.530 9,288 6.102
addinc_add_11_43/g103 CI v -» CO v adoidi 0.530 9.818 6.632
addinc_add_11_43/g102 | CI v -> CO v ado1di 0.530 10.347 7.162
| addinc_add_11_43/9101 CI vi—% COV ado1d1 0.530 10.877 7.69
| addinc_add_11_43/g100 | CI v -> CO v ado1d1 0.530 11.407 8.22
| addinc_add_11_43/999 CI v -»COv adoidi 0.530 11.937 8.75
| addinc_add_11_43/998 CI v -> CO V adoidt 0.530 12.466 9.280
| addinc_add_11_43/997 ¥a=3G ado1do 0.720 13.186 10.000
| data_out[iS] A 0.000 13.186 10.000




5. AR it P AERMES, FELREE, AHED

® EHEEIE B E U

® Clock -> Create Clock Tree Spec
® Biffer Footprint :buff 1
® Buffer List :buffdl

‘ | Create Clock Tree Spec

Wals
{
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5. BARSHN (XiHPANMES, FLmEa, AHEO

® TEALIEMTOP pad.ctstch
XA

o HAHBZINSH

® MaxDelay/MinDelay : &
KNI /MER

® MaxSkew : R AER
o I LLESMIA—LEL R

® LevelNumber : Bohi
FH

® MaxFanout: AT

) J

= Text Editor — TOP_pad.ctstch |IE

File Edit Format Options Help

# FirstEncounter(TM) Clock Synthesis Technology File Format
#

#-- MacroModel --
#MacroModel pin <pin> <maxRiseDelay> <minRiseDelay> <maxFallDelay> <minFa

#-- Special Route Type --
#RouteTypeName specialRoute
#TopPreferredLayer 4
#BottomPreferredLayer 3
#PreferredExtraSpace 1

#End

#-- Regular Route Type —-
#RouteTypeName regularRoute
#TopPreferredLayer 4
#BottomPreferredLayer 3
#PreferredExtraSpace 1

#End

#-— Clock Group —-
#CTkGroup
#+ <clockName>

# o
# Clock Root : CLK_pad
# Clock Name ¢ clk

# Clock Period : 2000ns

#
AUToCTSRootPin CLK_pad

Period 2000Nns

MaxDelay 2ns # default value
MinDelay 0ns # default value
MaxSkew 300ps # default value
SinkMaxTran 400ps # default value
BufMaxTran 400ps # default value
Buffer buffd1 buffdi
NoGating NO

LevelNumber 2

MaxFanout 2

DetailReport YES
#SetDPinAsSync NO
#SetIoPinAsSync NO
#RouteClkNet NO

#Postopt YES
#0ptAddBuffer  NO
#RouteType specialRoute
#LeafRouteType reaularRoute
ThroughPin

END

Institute of Microelectronics, Peking University
Copyright © 2011-2012
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5. AR (RIFPEN#HES, RERKE, AHRED

® & SN B T
® Clock -> Specify Clock Tree

R
® Clock -> Synthesize Clock Tree
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WA BN (It P ANES, RLmEeh, HAHEO

Encounter — /export/home/student/dt_smic/layout/constraints/cts.enc — Top Cell: (TOP_pad)

[=
| thesis Power K 1 rify  Tools
' m H‘j‘ %[F m‘ﬁ ngmm@l .@l ¢'Q g"m:ﬁi :EWETQ] ﬂlﬂa@] Eélm@]m : = |Design ist CIockSynthes]i!z:l; ‘l
ELESRE AN EI

AR B il

Net

INEEIEERS . * -

bid 3 & s S5 ¢ 5 P Eees Routing Blkg |
S = S == ? Placement BIKE
CellBkg M

. CIOCk '> LE'LL&Q E ]| ¥ ‘ Congestion

A 5 Pref Track
fpo 20 i : ixig L : q |
s 2 NPref Track

Dlsplay o 11 — . = 2oadt GCell

!

L

IElEhal T & Debabhehebal T E LT L]

1™

Inst Pin
Row
Metal Fill

® Tn]LIERTH o ==——— o

BUfLL R 5 . E— =
H?J‘%[P*H j@ B/‘J poi7 ' . Attributes
b . B H

EETIETITIOAT T Imm mTm

LL L mmmL

feorner i o 21lpe 23po: 23p0 ‘J ¢ 28pg 2600 27po 28p0 29 - | cornet I

i ll ( -74678, 1167.744)
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5. AR (RIFPEN#HES, RERKE, AHRED

® BRI AT

® XHMAEMmS:
set_propagated clock [all _clocks]
setAnalysisMode —skew —clockTree

Report_clock_timing —type skew

Institute of Microelectronics, Peking University £2 R L TS 2] — B e s e U
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6. fizkRoute —— Routing Flow

Completed floorplan

Connect Special Nets

Global Route

|

Final Route

|

Fix Violations

( Routed Design )

Post-Routing Checks

Institute of Microelectronics, Peking University
Copyright © 2011-2012
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Routing — Wroute

EFEKHE. Route -> wRoute
KA E T HRRHEETRE S ZLEGlobeRfinal 77 28
SHEINT BT IR E

18]
~
A 4
~
~
~
~
~
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Routing —— WRoute

®Globe Route — AT & RIM AL IFE M ZE K. £ JRAMLRT, Meds
FEFRAE A BB R A 2l IE b, SERI T IDEF A 8 ST B H2 48
P EENR . & R B TR, HAMATEIR ML, FHdtiT 2 k%
R R 2k, FRIEELRKE, b viasifE R . [RGB
K], Global Route H % B WRoute.Global¥f 3 4r & .

®Global and Final Route — T4 g & A2k . fEfinal fiZem), A
2 e IR A A e R AT SE bR 2k, R gl I RIA N 1)L b, [F
I AERR AT Zeviolation R/ NER LK T kvias & .. FinalfiZk H3)
PIHT SRS B EE, BRAEH PR AR . L PR Er
A LRI Ta] BR ], B @A REX AT Z A B R), FinalfiZes H 3T 1L,
final fizk HBEAE global Lk J5 4 gt T. Global XFinalfigkix &
WRoute.GlobalflWRoute.Final A 1545 &
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Routing —— WRoute

®Timing Driven Routing — 457711 25 4% i F 54 7 v (1 R 20 5. A
LA B T 2 R BRI R HEAT SRR AR AT 2 S LR TR 2R
MAARBEA BB P2, W — AN E DR B 55 2. AZkn] B
ARAEHHAT, BAEATLIN A 2% R L. B T

WRoute. Timing. DrivenIf i 4r &
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Routed Design

Encounter — /export/home/student/lab4/edi/constraint/placed.enc — Top Cell: (adder) i

IQesbgn Edit Synthesis Partition Foorplan Power Place Cock Route Timing Sl Verify  Tools
IN o] Acel@a ol BE oo Bw e 8o

S'EEE OK, Fi5H NN GERER

ZhAn 2k

VS

Module .

O R )E, W o ST
\ Obstruct - .
R&Herror, TRIF b g
LA RRouted. enc L Y
i . o i E

.E%%Ué EP%)\ ; : : B ; : SR U jiEl
oy S SR s ey
report_timing, & H =l e L -

B R A e =
%Z-ﬁﬁmﬁ\j‘?i&ffﬁ: A4 S - - . N
X e Saal e L

I 1 il (46681, 96.438)
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7. HEANCORE/Filler

. P I ace - > F i I | e r - > Ad d Encounter — /export/home/student/dt_smic/layout/constraints/routed.enc — Top Cell: (TOP_pad) [~

® Cell Names : feedth

Instance X
Net H
SNet W
PG I
. : : i : : RoutingBlkg | | |
corner uf D pid - ipid 4 . : ; Placement Bk | |
: + i : - : CellBlkg W I I
FILL5O 1 s : T i e Congestion | o] LI
; PrefTrack | 2] I
NPrefTrack [ |
GCell _ Il mf| m{
Inst Pin | EE
Row I
MetalFill W[ |
violation | [ |
Implant 0 = |
= Implant1 | |
—UvSStpadd e Fr
= ——17
= UVDD1padi —
= \\\/’
SUVDDpadd '4,'/\

Attributes Value

| i | t i
carner | 21lpo 22po 2300 24po 25p0 26po 27po 28pop 28 ; corner: I

I g ( -92159, 1587.276)
——— —
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8. S HDRCLAKLVSTH B

®saveNetlist : MR KT H RSN
ewrite_sdf : 5 iP5 Esdf 30
owrite_spef : $EHXRCILIR
®streamOut: 7 GDS3 A
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BT e i SE 06 B 55

O L 7 ARG ) JE i IR R
® )L # & Cadence H sh A Ak T. A SE
® 52 il H B AR Ry A 2k
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