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1. Prepare design library

2. Create die designs

3. Create floorplan/bumps/TSVs

4. Routing TSVs to backside bumps

5. Create top-level design

6. Assign nets, bumps, and TSVs
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7. Perform 3D check

1. ®itXHES AN (DRAM NDM €I )

B 5K 3DIC IR HY tf, ref_libs, csv IR BT tol BIAH, BIEFE ndm $UE,

sh rm -rf DRAM.ndm

source scripts/dims.tcl

set_host option -max core 8

create 1ib -tech /1nput data/die bmetal.tf DRAM.ndm
set_ref libs -ref libs "bump creation/die bmetal bumps.ndm"

create_block -dimensions "$dram width $dram height” DRAM \
-design_type die
read design_io -file name list ./input_data/DRAM.csv -overlap_check none -power {VDD} -ground {VSS} -create ports

create bump_array -lib_cell UBUMP_36 HEX -name "DRAM VDD " -origin {85 135} -delta {300 300} -pattern inline
create bump_array 11b cell UBUMP 30 HEX -name "DRAM VSS “ -origin {85 285} -delta {300 300} -pattern inline

#remove cell at data bump

remove cells [get cells -filter "name =~ *DRAM V=" -within {{766 370} {1166 1070}}]
#prevent PG mesh at data bump

create routing blockage -layers {M8 M9 AP} -boundary {{926.60 530.00} {1036.00 940.00}}

## Create PG mesfj

create port VSS -port_type ground
create_port VDD -port_type power
create_net VSS -ground

create_net VDD -power

connect_net -net VSS [get port VSS]
connect_net -net VDD [get port VDD]

set_app_options -name plan.pgroute.disable floating removal -value true
set_app_options -name plan.pgroute.via site threshold -value 1.0
set_app_options -name plan.pgroute.maximize total cut area -value all

set app options -name plan.pgroute.fix via drc multiple viadef -value true
set_app_options -name plan.pgroute.treat fixed stdcell as macro -value true
set_app_options -name plan.pgroute.patch via enclosure -value false
set_app_options -name plan.pgroute.realign straps for cell gap -value true

set_pg strategy via rule NO VIA -via rule { {{intersection: undefined}{via master: NIL}} }

set_pg_strategy via_rule NO_VIA -via rule { {{intersection: undefined}{via_master: NIL}} }

create_pg_mesh_pattern PG_TOP_MESHL PTRN \
-layers { \
{{horizontal layer:M9}{width:5 }\
{spacing:15}{pitch:150}{track_alignment: track}{trim: false}{offset:135}} \
{{vertical layer:M8}{width:5 }\
{spacing:15}{pitch:150}{track_alignment: track}{trim: false}{offset:85}} \
n
-via_rule {{intersection : all}{via_master:NIL}}

set_pg_strategy PG_TOP_MESH1 STR \
-pattern { {name: PG _TOP MESH1 _PTRN}{nets: VDD VS5}} \
-palygon {{5.0000 5.80007 {1995.6 1495.0}}

compile pg -strategies PG TOP MESH1 STR -via rule NO VIA -tag M8 M9 MESH
# remove boundary VDD shape
remove shape [get shapes -within {{4.9500 1487.4500} {1995.0500 1492.5500}} -filter "layer name == M9"]

set_app_options -name plan.pgroute.optimize via when_maximize cutarea -value false
set_app_options -name plan.pgroute.fix via drc multlple viadef -value false
set_app_options -name plan.pgroute. treat fixed stdcell as macro -value true

set app options -name plan.pgroute.patch via enclosure -value true

create pg vias -from layers M8 -to layers M3 -nets {VDD VSS}
reset_app_options plan.pgroute.optimize via_when maximize cutarea
reset_app_options plan.pgroute.fix_via_drc_multiple_viadef
reset_app_options plan.pgroute.treat fixed stdcell_as_macro
reset_app_options plan.pgroute.patch via enclosure

## Create PG bump via array

create pg bump via array -pg net VDD -pg layer M3 -cells *DRAM VDD * -max num 20
create_pg bump _via_array -pg_net VS5 -pg_layer M9 -cells *DRAH VSS * -max_num 20
remove_routing_blockages -all

save_block; close_block

save 1lib; close lib
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2. Die_Stack interposer package X% top HYEIZE KM
DRAM & B

Die_Stack B%& base_die 1 top_die.




TENETERELEREMNEE, 7 3dic_shell FFTFF base #1 interposer die database,
1551 DRAM #1 Base die B985,

open block base die.ndm:base die i7

3. Base_inst_pg # interposer pg ZFEMNIEE

## connect top die PG bumps

connect net -net VDD [get pins top VDD */BUMP]
connect net -net VsS [get pins top VSS */BUMP]

write verilog basedie.post assign.w

save bhlock:

open_block interposer.ndm:interposer

### Create PG ports and nets
create port {VDDJ}
create port {WSS}

create_net
create_net

##H Connect
connect_ _net
connect_net

connect_net
connect_net

### Connect
connect_ _net

comnmect net
- —

close bhlock:

-port_type power
-port type ground

-power {VWDD}
-ground {WssS}

die PG bumps
VDD [get ports VDDI]
VDD [get pins base VDD *=/BUMP]

Vwss [get ports Wss]
Vwss [get pins base VSs_ */BUMP]

PG bumps

VDD [get pins dram_ DRAM VDD _ =/BUMP ]

VwsS [get _pins dram_ DRAM _VSS *=/BUMP]

close 14iM



4. Create interposer_c4bump By €I &

TERIZE interposer # c4 EIEKENX, B& name, lib_cell , pattern, delta, origin
1€ 3dic_shell & O TFTFF interposer database #H{TH#1{E

create bump_array \
-name "C4 V55 " \
-1ib cell C4BUMP 98 HEX \
-boundary {{-3506.0688 -3560.8800} {3370.00080 33708.8800}} \
-pattern inline %
-delta {300 158} \
-origin {300 158}

## Remove c4bump in HBM routing area (example only)
## Follow own bump planning
remove_cells [get_cells -filter "name =~ C4 *" -within {{-1750.0000 -700.0000} {2250.8000 700.0000}}]

B ]

connect_net -net VDD [get_pins C4 VDD_*/BUMP]
connect net -net VSS [get pins C4 VSS */BUMP]

### Auto create and place TSVs for C4 PG bumps

derive 3d_interface \
-from [get_cell C4_VDD_*] \
-to object ref [get via defs -tech [get techs interposertech] VIAB1] %\
-name _prefix TSV VDD

5. Create_pg _routes fy €I &

£ 3dic_shell I NHIAFRAIZ E

# PG routing
B e e

open_block interposer.ndm:interposer

1## hbm routing region
|create routing blockage -layers {M1 M2 M3 M4 AP} -boundary {{-1750.0008 -700.0000} {2190.0008 700.0000}}

#H
|set_pg strategy via_rule no_via macro -via rule {{macro_pins : all} {via_master: NIL}}
]

## M1 [(voDfl

create_pg wire pattern VDD _M1_ptl -direction vertical %
| -layer M1

-width 24

i -spacing 28

! -pitch 388

Jjcreate pg composite patternm VDD M1 pt2 -nets {VDD}
-add_patterns {{ {mets: {vDD}} {pattern: VDD_M1_ptl} {offset: 195 158} }}

;set_pg_strategy VDD_M1_S1
| -pattern { {pattern: VDD M1 pt2} {nets: VDD} } -design boundary

Jcompile pg -strategies {vDD M1_S1} -via_rule no_via macro

J## M1 (vss)

;createipgiwireipattern VS5 M1 ptl -directiom vertical %
-layer M1

-width 24

-spacing 20

-pitch 308

create_pg_composite patterm VSS_M1_pt2 -nets {WSS} \
-add_patterns {{ {mets: {vss}} {pattern: VSs M1 ptl} {offset: 345 308} }}

||set _pg strategy VWSS M1 S1 \
-pattern { {patterm: VWSS _M1_pt2} {nets: Vvs5} } -design_boundary

Jcompile pg -strategies {VS55 M1 51} -via rule no via macro
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inst

-to NCPackage

inst
rposer

inte

-prefix
-4p00.0000} {4000.0000 4000.0000%%

-4000.0000} {4000.0000 4000.0000}}

create_pg vias -nets {VDD VSS} -from types stripe -to_types stripe -from layers M4 -to layers M3

create pg vias -nets {VDD VSS} -from types stripe -to types stripe -from layers M2 -to layers M1
create pg vias -nets {VDD VSS} -from types stripe -to types stripe -from layers M3 -to layers M2

## remove extra vertical VSS without bump

remove shapes [get shapes -within {{34
## remove extra horizontal VSS without bump

remove shapes [get shapes -within {{

## VIA creation

-from imterposer

-ref cell C4BUMP 98 HEX
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-boundary {{-406808.0800
-pattern inline

-delta {

-boundary {{-4000.0008
-pattern inline

-delta {

1
\
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bump_to_package
250}
e 258%

]

p M interposer to NCPackage

_array

BGA
-lib_cell BGABUMP_ 506 _ 64POLY *\

p_array B

BGA
-lib cell BGABUMP 508 64POLY

2000 leee}

2eee 1leee}

block MCPackage.ndm:NCPackage
-name
-name

Irror

-origin {
-origim {12

£ 3dic_shell BEEFTH ZAIEIEH top.ndm

## Create BGA bump in whole area

save block -hierarchical
-all
create bump

create 3d mirror_ bumps
close_lib

Mirror_bum
## connect Package PG
create_bum

open
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7. Commit_upf_connect_top_pg

7t 3dic_shell BEEFTH Z BIFTE A ndm database, tbn:

Interposer.ndm DRAM.ndm base_die.ndm top_die.ndm NCPackage.ndm
BEAEBR upf X, BEREZBENEIR

BlIE top-level VDD/VSS ports and connect to interposer/die/package

BIIE UPF for the top-level

### Create UPF for the top level system
create_power_domain PD

create supply net {VDD} -domain PD
create supply port {VDD}

create_supply_net {VsS} -domain PD
create_supply_port {VsS}

connect supply net -ports {VDD interposer inst/VDD DRAM inst/VDD base inst/VDD top die/VDD NCPackage inst/VDD} VDD
connect supply net -ports {VSS interposer inst/VSS DRAM inst/VSS base inst/VSS top die/V¥SS NCPackage inst/VSS} VSS

set_voltage -object [get supply nets VDD] 0.8
set_voltage -object [get supply nets VSS] 6

set net type -net VDD -type power
set net type -net VSS -type ground

set_domain_supply net PD -primary power net VDD -primary ground net VSS

add_port_state VDD -state {HV 1.88} -state {LV 0.8}
add_port_state V55 -state {GND 0}

create pst design pst -supplies {VDD VSS}
add_pst_state HI -pst design_pst -state {HV GND}
add_pst_state LO -pst design_pst -state {LV GND}

commit_upf

8. B4 3D &Rl 2D M 3D R THIE
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