M EFHEAR

http://www.chinaaet.com

CadenceLIVE China 2021

5 nm MSOA RapidPDK

(1. P , 518055 ;
2. , 518055)
,  SoC , ° DEF/GDS
, Mixed Signal Open Database(MSOA) RapidPDK PDK
Innovus Virtuoso . 5 nm MSOA RapidPDK s PDK

5 nm IP ) MSOA flow 5 nm o
: MSOA RapidPDK ;5 nm; ; Virtuoso ; Innovus
. TN402 : A DOI; 10.16157/j.issn.0258 —=7998.219805
, . 5 nm MSOA RapidPDK 1. L2021 ,47(8):59-63 ,67.

: He Kaihua, Ding Xuewei. 5 nm physical implementation with MSOA RapidPDK][J]. Application of Electronic Tech-
nique , 2021 ,47(8):59-63,67.

5 nm physical implementation with MSOA RapidPDK

He Kaihua', Ding Xuewei'?
(1.IP Design Department of Sanechips Technology Co., Ltd., Shenzhen 518055, China;
2.State Key Laboratory of Mobile Network and Mobile Multimedia Technology , Shenzhen 518055, China)

Abstract: Success in today’s electronics market place,most SoCs currently being developed have analog or mixed signal blocks,
many so—called analog blocks actually have digital—control logic. Virtuoso—innovus flow with MSOA RapidPDK allows for all or parts
of the physical hierarchy to pass back and forth between Virtuoso and Innovus easily without having to generate a DEF/GDS file.
In this paper, we firstly describe the way to generate 5 nm RapidPDK, then use this PDK with digital flow to finish 5 nm IP de-
sign with custom lib. Additionally, this Virtuoso —innovus flow provides our analog designers with advanced techniques for 5 nm
floorplanning, pin optimization, track generation and auto place & routing with RC extraction and timing analysis aware which will
simplify the flow to enable virtuoso users to run 5 nm layout implementation, and also could help us to do full chip STA analysis.

Key words: MSOA RapidPDK ;5 nm ; Virtuoso ; Innovus

0 DRC , GDS stream in out
(Block) X , (2) Virtuoso Innovus techfile
, s 5 nm double patten s
LEF DEF import export
database double
pattern , debug .
, o (3)
1 5 nm MSOA Rapid Innovus Virtuoso
PDK flow block o
1.1 5nm 1.1.2
5 nm , 5 nm
3 , Boundary cell \Filler ~ Dcap  physical
1.1.1 ) ) physical
(1)5 nm , pin cell,

) 2021 47 8 — 59

http://www.chinaaet.com



MEFHEAR

http://www.chinaaet.com

CadenceLIVE China 2021

physical cell o

1.1.3
5 nm
1.2 flow  MSOA RapidPDK flow
1.2.1 flow
(1) TechFile : Innovus
foundary tlef ,  Virtuoso foundary
basicPDK .
(2) : :
layout o
(3) RC :
design , RC layout LVS Pass ,
design LVS pass o
1.2.2 MSOA flow
(1) TechFile ; Innovus Virtuoso
OAdb s techfile MSOA RapidPDK,
(2) : Innovus engin
(3) Innovus
RC , LVS Pass,
2 MSOA flow
2.1

Innovus :
setenv. CDS_ENABLE_EXP_PCELL TRUE
setenv CDS_EXP_PCELL_DIR <dir path>

non

envSetVal("we" "mixedSignalWireEditingEnvironment"

‘boolean t )
2.2
Virtuoso
Innovus OA db
/1 / cds.lib  .cdsinit

setenv. CDS_ENABLE_EXP_PCELL TRUE
setenv. CDS_EXP_PCELL_DIR <dir path>
2.3
OAdb Innovus
library name . cell name
3 MSOA RapidPDK
MSOA flow
RapidPDK ,
Techlef Basic PDK .
3.1 MSOA RapidPDK
(1) RapidPDK

5 nm

Virtuoso s

view name ,

Virtuoso MSOA
MSOA RapidPDK

Innovus

Cadence lef20a
MSOA RapidPDK

unix >?bsub lef20a —useFoundrylnnovus —lef $lef —lib
$RapidPDK —techRefs $BasePDK
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$lef: Innovus tech LEF from foundary
$RapidPDK: MSOA flow tech lib?
$BasePDK: Tech lib from foundary

(2) MSOA stdeell ~ Macro abstract
MSOA flow MSOAPDK ,
design lib cell OA o
unix>?bsub lef20a —lef stdcell.lef —lib stdcelllib—techRefs
RapidPDK
unix>?bsub lef20a —lef MACRO.lef-lib macrolib—techRefs
RapidPDK
(3)MSOA RapidPDK error
warning , WARNING : (OALEFDEF -23174)
Cadence o
3.2 MSOA RapidPDK
3.2.1 Innovus dumped techlef
(1)  Innovus OAdb LEF-DEF db
tlef , thdiff .
write_lef_library —tech_only —ordered 1 xxx.tlef
mismatch cadence
DVIA : VIA
, VIA shape , s
- @USEVIA :USEVIA
Innovus s DRC
VIA violation - BSPACING : MSOA
tlef spacing , tlef
SPACING , o

3.2.2 Virtuoso QA
MSOA RapidPDK Re-attach design library,
attachPDK  library LVS DRC

) o

3.2.3 Innovus QA

(1) LEF-DEF MSOA flow
init  postroute . (2)
DRC  LVS , DRC
. (3) DRC , flow
DRC , MSOA flow
LEF -DEF flow place  route
DRC o
3.2.4 Innovus database OA
LEF-DEF
LEF —-DEF flow database 0OA
database , LVS DRC ,
4 5 nm MSOA flow
5 nm
, MSOA flow
s flow
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4.1

@

5 nm MSOA flow
(1)5 nm
@ Innovus ;
MSOA flow
16))
(2)MSOA flow
, 5 nm MSOA RapidPDK flow

o

4.2
4.2.1 Mix Signal Design
LEF -DEF flow MSOA flow Innovus
) Lo
1 LEF-DEF Flow MSOA flow
LEF-DEF flow MSOA flow
init_oa_ref_lib
init_lef file init_abstract_view
init_layout_view
saveDesign xxx.enc saveDesign —cellview {---}
restoreDesign xxx.enc restoreDesign —cellview {+)
invs_db cds.lib
restore cds.lib restore
Lef —def flow database OA
Innovus>?restoreDesign ${design}_${layout_step}.${view}.
enc.dat topDesign
Innovus> set init_oa_default_rule LEFDefaultRouteSpec
Innovus>?set init_oa_ref lib { RapidPDK_lib ref oa_lib }
Innovus>?set init_layout_view {layout}
Innovus>?set init_abstract_view {abstract}
Innovus>7set init_lef file ""
Innovus>? createlib ${library} —attachTech{RapidPDK_lib}
Innovus>?set init_oa_lib { ${library} }
[nnovus>?saveDesign —cellview { §{library} ${design}
${layout_step_view} }
4.2.2 Schematic ~ Mix Signal Design
MSOA flow flow attatch
PDK s 2,
2 flow  MSOA flow
Basic PDK Design RapidPDK OA design
Attach PDK Basic PDK Rapid PDK
Virtuoso flow layout OA
Innovus )

Virtuoso > create new library with RapidPDK tech lib
Virtuoso > copy cell to new library
Innovus > set init_design_netlisttype {OA}

##H#netlist—driven use “init_verilog”

Innovus > set init_oa_design_lib ${library}
Innovus > set init_oa_design_cell ${design}
Innovus > set init_oa_design_view ${layout_view}
Innovus > set init_oa_ref_lib {RapidPDK_lib stdcell_lib
macro_lib customized_lib }
Innovus > set init_abstract_view { abstract }
Innovus > set init_mmmc_file {}
Innovus > init_design
4.2.3 Schematic  custom digital block
5 nm ,
cell s custom
digital block , custom digital
cell stdcell , Innovus
block ,
(1) abstract generater custom digital cell
lef
(2) 5Snm  double patten, LEF
FIXEDMASK R color lock ;
(3) Innovus site ,

SITE coreW57H448
CLASS CORE;
SYMMETRY Y ;
SIZE 0.114 BY 0.448;
END coreW57H448

custom digital cell innovus  custom
digital block , TCL
physical cell | s 1~ 3 o

1 Custom digital block Schematic View

2 custom digital block open in Innovus

3 custom digital block open in Virtuoso
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4.2.4 Schematic  custom stdcell
5 nm custom digital block custom
stdcell MSOA flow Innovus
s routing constraint
, designer , 4, 5 0

5 custom stdcell open in Virtuoso

4.2.5 Schematic  Innovus

5 nm block . net

VSR Virtuoso s
block
s Innovus NanoRoute
Innovus

s s constraint In-
novus o

Innovus NanoRoute :NDR -

routing , shielding , differential pair match length, resistance

match , layer match , bus routing, length control .

setIntegRouteConstraint —type netClass —net {A B} -rule
NDR_rule —toplLayer Metal5 —bottomLayer Metall —shield-
Net VSS —connectSupply anyPoint —shieldType side —toler-
ance 20.0

4.2.6 Schematic design
(1)schematic—driven  netlist—driven design OA db
GDS database ,
(2)schematic—driven  block Innovus
LEF/DEF LEF/DEF

s

’ )
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Innovus> write_lef abstract xxxx

Innovus> defOut —floorplan —routing —netlist xxxxx

(3)Innovus 5 nm double patten  add_
track , Innovus track ,
Virtuoso WSP rule,
DRC °
4.3 MSOA flow
5 nm MSOA flow
, MSOA flow
5 nm °
4.3.1 Schematic
(1)Power Ground pin Power Ground ,
signal .
(2) signal pin tie cell VDD/VSS
4.3.2
(1) generate from source layout, Schematic
(2) peell VIA | Innovus peell
block , net o
(3) create—>P&R objects pr boun—
dary,  pr boundary (0 0),
(4)Block type design  pin shape o
(5) create —>pin pin,  pin
MO MO o
(6)Power nets geomelric nets create —>shape —>
path , "part of a route" = false.

(7)signal nets symbolic type route , create — >

wiring—>bus/wire.

(8) Schematic  layout XL complience
4.3.3 Abstract

Abstract View color lock , LEF

FIXEDMASK o

4.4 MSOA flow

(1) flow TCL ,

, flow ,
Innovus/ Virtuoso .

(2) TCL/PERL

power mesh \endcap . welltap . filler

Innovus
physical cell,
set step [set Mx_step] ; set w [set Mx_width]
set space [expr $step/2]
set dir [dbget [dbget head.layers.name Mx —p].direction]
addStripe —layer Mx —direction $dir —nets "$pwr $gnd"
—width $w —set_to_set_distance $step —spacing $space
—area $area —snap_wire_center_to_grid Grid
(3) Innovus track ,  Virtuoso

skill WSP rule,
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DRC violation , :

wspDeleteCellViewAllWSPData (geGetEditCell View())

cv = geGetEditCellView()

wspCreateWSP(cv "MO_WSP" ?allowedRepeatMode "

any" ?defaultRepeatMode "stepped" 0.03 0.08 "color:1" )

wspCreateWSSPDef(cv "MO_H_H280" "MO" "vertical"

0.28 ?defaultActive "MO_H280" ?allowedPatterns -

("MO_H280"))

4.5 Virtuoso VDI Innovus

; bsub

Innovus block s
Virtuoso GUI , Virtuoso
VDI Innovus , load Innovus
, Innovus , 6~
9 -
\anc Fe {3 yew Cmer ety Comeowry (poms Joas mecon -vrrﬁrﬂo tadence

% 20 =18_=Ji

:,_IZR

6 Open VDI in Virtuoso

Innovus mode & Default o/ Stylus CUI

nsHeo B3

Process setup

Start Innowvus using
w AVerilog netlist
& An DA database containing connectivity for the design

« An existing script

Innovus run directory N5_VDI

License to use vol n

Local-Host n

Launch method
nmand

Load existing form configuration

7 MSOA flow VDI (1)
Netlist and floorplan data
e Library \—Browse,
Cell; MSOA_test
View: [Layout_invs
Technology data
OA reference libraries MSOA_PDK STOCELL_MSOA \Selectrefivs.
Layeut view names [Layout
Abstract view names abstract
LEFDefaultRouteSpec LEFDefaultRouteSpec
OADRChecker
scan chain
Sean chain fles (]
Power routing
Power Nets AVDD Ground Nets AVSS
Cell P/G Connections & PG connection defined in the floorplan

8 MSOA flow VDI (2)

5 5 nm MSOA flow block
5.1 custom digital block

custom digital block , Virtuoso

setlesigntode —process 5

NS

#eees Design Metlist Input #HHH

set init_desisn_netlisttupe {0R)}
set init_oa_design_ lib {Libraru}

zet init_oa designocell {HSDA_test}
zet init_oa_design_view {lauout_irws}

wases Technologuy and Cell Abstract Information WHEEE
_1lib {HSOA_POK STOCELL_HSOA }
St_wieu { abetesct

 { Layout 3
%th-ue}-m]tknutaspec}

wawws Top Level PG Nets swwww
# Ensure that the sigType For the power and ground nets in OA 1s set correctly to supply and ground
respectiveluy.

et init_par_net { AVID }

st init_andnet { AVSS F

waees Desion Tnitialization Wi
et Ganerateli sbode ~

nit_desion

source route_design.tcl
= klatalocked true
flzaveleston —cellvieu “Library MSDA_test layout_route”

9 MSOA flow VDI

flow  MSOA Innovus flow , 3
physical cell

, MSOA flow  physical cell

El o

3 custom digital block

NS Virtuoso flow Rapid MSOA flow
project
Sub—flow /d Sub —flow /h
Casel :
=e 1 2 75%
Virtuoso Inoovus
Case2: P&R P&R 75 % ~
2~ 4
3 83%

5.2 custom stdcell
flow Virtuoso
MSOA Innovus flow s
4 o )
, MSOA flow
, MSOA flow
, MSOA .

custom stdcell

4 custom stdcell

N5 virtuoso flow Rapid MSOA flow
project
Sub -l Sub - flow
u ow /d u ow /h
Virtuoso
Casel :
e 1 vCP 87 %
Virtuoso Placement |
Casel P&R &
ases: 2 Innovus 939
NanoRoute
5.3
Innovs  Virtuoso
OA database, GDS
, Innovus OA db LEF

DEF , LEF  DEF
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( 63 ) designer , Power mesh o power
mesh  routing 6 o
5
N5 virtuoso flow Rapid MSOA flow 6 power mesh routing
project N5 virtuoso flow Rapid MSOA flow
Sub —flow Sub —flow .
project i
Sub - flow Sub —flow
Innovus OA /h /h
Virtuoso restore & Power mesh . - . )
= LEF/DEF 2 Innovus 1 >90% or highly Vlrlu?so f"ower reL %(,npt for
LEF/DEF it Planning/ Group/ 2 special nets 2
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routing unit
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> OA ' save o 593%
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