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CMakeL1ists.txt
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init_design.cpp
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elERow
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init_floo’nplan . -
-die_area $D A Hﬁ?‘nyﬁ“h

-core_area $CORE_AR Tracks (Prefer8 Non-Prefer)

e s o HHEIE

-corner_site

=

wn

DIE_AREA "90.0 0.0 1499.96 1500"
CORE_AREA "169.96 170.6 1330 1325.6"
PLACE_SITE core

IO_SITE pad

CORNER_SITE corner

t
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e

se

set
e
e

n 0

=1

DIEAREA ( © @ ) ( 2999920 3000000 ) ; TRACKS X 6920 DO 333 STEP 9000 LAYER AP ;
TRACKS Y 7000 DO 333 STEP 9000 LAYER AP ;
ROW CORE_ROW_O core 668080 2649400 N DO 7114 BY 1 STEP 280 © TRACKS Y 8@0 DO 1875 STEP 1600 LAYER M9 ;
gern_track -layer M1 -x_start 140 -x_step 280 -y_start 200 -y_step 200 8 TRACKS X 2320 DO 1874 STEP 1660 LAYER M9 ;

source ./script/iFP_script/module/gern_tracks.tcl

gern track —layer' M2 -x start 120 -x step 200 -y start 200 =y step 208 ROW CORE_ROW_1 core 668080 2647600 FS DO 7114 BY 1 STEP 280 © TRACKS X 2320 DO 1874 STEP 1600 LAYER M8 ;

3

gern_track -layer M3 -x_start 120 -x_step 280 -y _start 200 -y_step 200 ROW CORE_ROW_2 core 668080 2645800 N DO 7114 BY 1 STEP 280 @

gern_track -layer M4 -x_start 120 -x_step 200 -y start 200 -y _step 200 ;
ROW CORE_ROW_3 core 668080 2644000 FS DO 7114 BY 1 STEP 280 ©
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Pad Placement
Port Placement (3%&FR)
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place_port -pin osc_25m_in_pad -offset_x 69500 -offset_y 63000 -width 62000 -height 60000 -layer ALPA
place_port -pin_name osc_25m_out_pad -offset_x 2500 -offset_y 63000 -width 62000 -height 60000 -layer ALPA
place_port -pin_name osc_100m_in_pad -offset_x 69560 -offset_y 63000 -width 62000 -height 60000 -layer ALPA
place_port -pin_name osc_100m_out_pad -offset_x 2500 -offset_y 63000 -width 62000 -height 60000 -layer ALPA
place_port -pin_name sys_rst_pad -offset_x 2500 -offset_y 63000 -width 62000 -height 60000 -layer ALPA

place_port -pin_name clk_sel_25m_pad -offset_x 2500 -offset_y 63000 -width 62000 -height 60000 -layer ALPA
place_port -pin_name clk_sel_100m_pad -offset_x 2560 -offset_y 63000 dth 62000 -height 60000 -layer ALPA
place_port -pin_name clk4div_out_pad -offset_x 2500 -offset_y 63000 -width 62000 -height 60000 -layer ALPA

_o_pad_PAD PAD60GU + FIXED ( 2046000 2
2_o_pad_PAD PAD6OGU + FIXED ( 19:

ddr10_o_pad_PAD PAD60GU + FIXED ( 18
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#inBlockage (ff8. 7h%k)
#@iNHalo (fp%k)
PDN/G iR LR

add_placement_blockage -box "339920 2324000 667920 2652000"

add_placement_halo -inst_name u@_soc_top/u®_vga ctrl/vga/bufferll -distance "2000 2000 2000 2000"
add_placement_halo -inst_name u@_soc_top/u® _vga ctrl/vga/bufferl2 -distance "2000 2000 2000 2000"
add_placement_halo -inst_name u@_soc_top/u@_vga_ctrl/vga/buffer2l -distance "200@ 2060 2000 20600"
add_placement_halo -inst_name u@_soc_top/u@_vga_ ctrl/vga/buffer22 -distance "2000 2000 2000 2000"
add_placement_halo -inst_name u@_soc_top/u@_ysyx_210539/dcache/Ram_bw/ram -distance "2000 2000 2000 2000"
add_placement_halo -inst_name u@_soc_top/u@_ysyx_ 21@539/dcache/Ram_bw_1/ram -distance "2000@ 2000 2000 2000"

T e

I
I
I
I

add_routing_halo -inst_name u@_soc_top/u@_vga_ctrl/vga/bufferll -layer "M1 M2 M3 M4 M5 M6 M7" -distance "2000 2000 2000 2000"
add_routing_halo -inst_name u@_soc_top/u@_vga_ctrl/vga/bufferl2 -layer "M1 M2 M3 M4 M5 M6 M7" -distance "2000 2000 2000 2000"
add_routing halo -inst_name u@_soc_top/u@_vga ctrl/vga/buffer2l -layer "M1 M2 M3 M4 M5 M6 M7" -distance "2000 2000 2000 2000" ° E@tﬂ%&;&
add_routing_halo -inst_name u@_soc_top/u@_vga_ctrl/vga/buffer22 -layer "M1 M2 M3 M4 M5 M6 M7" -distance "2000 2000 2000 2000"
add_routing_halo -inst_name u@_soc_top/u@_ysyx_210539/dcache/Ram_bw/ram -layer "M1 M2 M3 M4 M5 M6 M7" -distance "2000 2000 2000 2000"
add_routing_halo -inst_name u®@_soc_top/u@_ysyx_218539/dcache/Ram_bw_1/ram -layer "M1 M2 M3 M4 M5 M6 M7" -distance "2000 2000 2000 2000"
add_routing_halo -inst_name u®@_soc_top/u@_ysyx_210539/dcache/Ram_bw_2/ram -layer "M1 M2 M3 M4 M5 M6 M7" -distance "2000 2000 2000 2000"

soc_top/u@_ysyx_210539/icache/Ram_bw_1/ram TS5N28HPCPLVTA64X128M2FW + FIXED ( 5210060 370000 ) N

“M1 M2 M3 M4 M5 M6 M7 M8 M9 A x "339920 2324000 6

clear_blockage -type routing
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Endcap
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- IR, TERRAXITRIE

Tapcell

- SRTERERTTRINHFIA R AR E IR
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tapcell \

-tapcell TAPCELLBWP48P140 \
-distance 58 \
-endcap BOUNDARY_LEFTBWP4©P149@

o AIHEUE

- PHY_© [TAPCELLBWP4©P14d + SOURCE DIST + FIXED ( 340760 338400 ) FS

- PHY_1 TAPCELLBWP4©P14@ + SOURCE DIST + FIXED ( 571760 338400 ) FS

- PHY_2 TAPCELLBWP4©P14@ + SOURCE DIST + FIXED ( 803600 338400 ) FS
5

- PHY_3 TAPCELLBWP40P148 SOURCE DIST + FIXED ( 135440 338400 ) FS

- ENDCAP_© BOUNDARY_LEFTBWP40P140 + SOURCE DIST + FIXED ( 20 400 ) FS

- ENDCAP_1 BOUNDARY_LEFTBWP40P140 + SOURCE DIST + FIXED ( 2659160 338400 ) FS
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add pdn_io -net_name VDD -direction INOUT -is_power 1
add_pdn_io -net_name VSS -direction INOUT -is_power @

global_net_connect -net_name VDD -instance_pin_name VDD -is_power
global_net_connect -net_name VDD -instance_pin_name VDDA -is_power
global_net_connect -net_name VSS -instance_pin_name VSS -is_power

create_grid -layer_name M1 -net_name_power VDD -net_name_ground VSS -width ©.15
create_grid -layer_name M2 -net_name_power VDD -net_name_ground VSS -width ©.15

connect_two_layer -layers [

connect_macro_pdn -pin_layer "MA" -pdn_layer "M7" -power pins "VOD" -ground pins "VSS" -orient "R R180 MX MY"

SPECIALNETS 5 ;

- VDD ( * VDD ) ( * VDDA ) ( * VDDESD )
connect_io_pin_to _pdn -point_list "938 4456 938 4297" -layer ALPA + USE POWER

connect_io_pin_to_pdn -point_list "1006 4450 1006 4337" -layer ALPA # ROUTED [ 26 < SREPE FOLUONPIN ( Z2eep) 22uiey )) (26 -
NEW M1 SHAPE FOLLOWPIN ( 339920 342600 ) ( 2660008 * )

connect_pdn_stripe -point_list "1011.995 4331.72 1011.995 4373.04" -net_name VDD -layer METALS NEW M1 SHAPE FOLLOWPIN ( 339920 345600 2660000 *

connect_pdn_stripe -point_list "1131.995 4331.72 1131.995 4373.04" -net_name VDD -layer METALS NEW M1 SHAPE FOLLOWPIN ( 339920 349200 2660000
NEW M1 SHAPE FOLLOWPIN ( 339920 352800 2660000
NEW M1 SHAPE FOLLOWPIN ( 339920 356400 2660000
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floorPlan init_floorplan IRIRESE, EEEaSDIEEFH. COREEFH. SITEER
gern_track HRiRE Track{ER
placelnstance place_instance BE, NRBETTAFE, NicHigEccellmastergliZErt, B ITRITHE
addInst create inst BUERERTT
createPlaceBlockage add placement blockage "R Efn/FBlockage
add_placement_halo IREIEERRITRIfmEHalo, HRRTUEVMEEMETEhREF
addRoutingHalo add_routing_halo REfEEREITHIMmEZHalo
createRouteBlk add_routing blockage iREfhZBlockage
addloFiller place io filler 1ZRIOFiller, SZEUMNABRNER
addWellTap tapcell & tapcellLAfendcap

clear_blockage iakRblockage
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add_pdn _io FEEENetiZ&NIO Pin
globalNetConnect global net _connect Bl AR IRMIZS
createPhysicalPin place pdn _port EIO Pin, BAEHIEEMNIO CellRELERE
sroute create_grid 4 PR R TTIHFE 4R
addStripe create_stripe & AN EERTTSR RIS,
editPowerVia connect_two _layer EREIE R ERYERIRMIZE
connect_macro_pdn R TTHIREIRS,

. Mot 2% :,\,‘; L . . ) d, o :/\" SRS
add shape add segment stripe giaoﬁ?ﬁ?éé%?g??ﬁgﬁ ANERIZE T point_beginFlpoint_end, HEHNEEEEAIEIRT



o fp db.rpt (floorplan/FRIIREZFESUMmMary)

A R R R R R

Summary

DIE Area ( um™2 )

DIE Usage

CORE Area ( um™2 )
CORE Usage

Number
Number
Number

Number
Number

Number
Number
Number
Number
Number
Number

Site

Row

Track

Layer

Routing Layer
Cut Layer
GCell Grid
Cell Master
Via Rule

I0 Pin
Instance
Blockage
Filler
Net

Special Net

2249946 .000000
0.166554
1340542.224000
0.279541

20

32

1e

1@

e
16314
516

110
306234
21

e
311863

1499.960000 *

1160.040000 *

iFP/iPDN3R S #FiE

1500.000000

1155.6060000




iFP/iPDN3R&SHRIE
o fp db.rpt (Instance#tit)

Summary - Instance

All Instances 306234 1540250545312

Netlist 283484 . 1498943713312 .973182
Physical 22750 .0742896 41306832600 .0268183
Timing (%]

Core 305518 .997662 990416448000 .643023
Core - logic 282768 R VEEYY) 9491096166000 .616205
Pad .00176336 63126315520 .0409844
Block .5106e-05 22214492576 .0144226
Endcap (%]

Cover .000499618 464493289216
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iIFP/iPDN3z & f#i5E

Summary - Pin Distribution

o fo_dbrpt (PinfsEt) [

| Pin Number

________________ +
Instance Number Instance Ratio |

L
'
'
1
1
1
1
'
'
'
1
i
1

-
|

+

| .075594 .874789
| .000103 .000176
| 190758 .611672 .181570
| 56737 .181929 .276885
| 17285 .855425 .135922
| o805 .831440 .325921
| 2252 .807221 .004412
| 1042 .803341 .600800
| 775 .02485 .000330
| 1387 .004447 .000007
| 439 .001408 .000000
| 217 .800696 .000000
| 488 .801565 .000000
| 257 .800824 .000000
| 128 .000410 .600800
|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|
-

LUo T RN (o )TV, [ R VS S I i v

208 .000667 .00Be0e0e
1e8 . 000346 .0o0ee0e
519 . 001664 .0o0ee0e
294 .000943 .0o0ee0e
110 .000353 . 000000
98 .000314 .000000
132 .000423 .000000
231 .000741 .000000
1064 .003412 .000000
66 .000212 .0o0ee0e
330 .001058 . 000000
119 .000382 . 000000
64 .000205 . 000000
100 .000321 . 000000
105 .000e337 .000000

.000186 .000000

.000199 .00Be0e0e

.000401 .0o0ee0e

.009277 . 000869
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wE#HY: 106K, ZRxHE. BRI, BEMEA.
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BirfIRE, RERERE, ERSHEBTMRGITALIREITERRAE.

fifE: HWENLEMmET, BPRTHE; KEESEAIE, REEETHRRE
gt Rt

PHEIRE IHERE

—_  wEmw S —\_sEmw |
N_®8_~ —> w8/

N AR \ mwm
. =
ER25% ) BR=2%

AL REER, Pl IRZE R N T HER £

26/22



IR
RRAE

REREE




HEIQZERThR: 7R
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mE&=ETThE: RS
e 5iZ (How)
o BHLEX: —MEUERAER, BFEREZEEAMEEERD AT EEBE
EERAIBEN MERBRLE.
0 ETZRERNROTEZE: [VEEE—MERIKERICERIGE.
ENEAREEBEIE—CHEERIERNEE BRI,
O i BIEAEIERE, R EE (nesterov, CG) HHHHARERTT
HINE.
o Al: B8t=x3
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REIRXGER—MERNERMAEZ, HBBREFEEH
FRLENIIEPEEIRMERNRIRE. BB KG B ELIE
FHAERR KSR, SR

ERELRXGZER, BRREEN—EERY, ALRE
BfRE&. AR, E—1 MR (EERS) RIBERETHEN
HiEn, RGNS, RIF—ErMERESIaEER
MSEIRE. &8, SRFHEEE, ERMSRESHRNER,

HESNMEE TES LiddiE. BEAEERDE, JEIEX
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ERHTR: SRR IR T RN, BRIFHIRE.
HHEERE: HEHBRESIRRZENREERERE.
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E 1=16H2V75VH34HV

Rk

ACost = Cost(E,) — Cost(E;)

cost(E) = AWL(E) + Area(E)

o Area: area of the smallest rectangle
o WL : overall wirelength
o A: user-specified parameter

WAl

E 2=16H7H24H53VHV

[Ny 2

X —X;|+ max

mi,mj ce

WL, o (X, Y) = Z( max
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FloorplanFZi AN 2 EHTE

Floorplan Representation

- Slicing Tree[ll_- 1986 Slicing Tree
+ Sequence pairl?l -1995

« O-treel¥l-1999 v

« B*-treel* -2000 T 5 4 T,

« Corner Block List! -2000 P NVAN

< Corner Sequence 61 -2003 6 VANRVAN

- Twin Binary Sequence [/l -2003 2 3 AN

* TCG, TCG-SI¥-2004 1 E = 16H2V75VH34HV

« ACGPFI-2004

[1]1 D. Wong and C. Liu, “A new algorithm for floorplan design,” in Proc. Des. Autom. Conf. (DAC), 1986, pp. 101-107.

[2] H. Murata, K. Fujiyoshi, S. Nakatake, and Y. Kajitani, “Rectangle- packing-based module placement,” in Proc. Int. Conf. Comput.-Aided Design (ICCAD), 1995, pp. 472—-479.

[3] P.-N.Guo,C.-K.Cheng,andT.Yoshimura,“An O-tree representation of non-slicing floorplan and its applications,” in Proc. Des. Autom. Conf. (DAC), 1999, pp. 268-273.

[4] Y.-C. Chang, Y.-W. Chang, G.-M. Wu, and S.-W. Wu, “B*-trees: A new representation for non-slicing floorplans,” in Proc. Des. Autom. Conf. (DAC), 2000, pp. 485—-463.

[5] X. Hong, G. Huang, Y. Cai, J. Gu, S. Dong, C.-K. Cheng, and J. Gu, “Corner block list: an effective and efficient topological representation of non-slicing floorplan,” in Proc. Int. Conf. Comput.-Aided
Design (ICCAD), 2000, pp. 8-12.

[6] J.-M. Lin, Y.-W. Chang, and S.-P. Lin, “Corner sequence - a P-admissible floorplan representation with a worst case linear-time packing scheme,” IEEE Trans. Very Large Scale Integr VLSI Syst.,
vol. 11, no. 4, pp. 679-686, 2003.

[71E. F. Young, C. C. Chu, and Z. C. Shen, “Twin binary sequences: A nonredundant representation for general nonslicing floorplan,” IEEE Trans. Comput. Aided Des. Integr. Circuits Syst., vol. 22, no.
4, pp. 457-469, 2003.

[8] J.-M. Lin and Y.-W. Chang, “TCG-S: orthogonal coupling of P*- admissible representations for general floorplans,” IEEE Trans. Comput. Aided Des. Integr. Circuits Syst., vol. 23, no. 6, pp. 968—
980, 2004.

[9] H. Zhou and J. Wang, “ACG-adjacent constraint graph for general floorplans,” in Proc. Int. Conf. Comput. Aided Design (ICCAD), 2004, pp. 572— 575.
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o 1HH4 (Slicing tree)

o FEI
v
7N /N
% v 3 4
6 H/ \2 7/ \5
2 /\
1 3 16
E = 16H2V75VH34HV
o T

— M1 (Operand Swap): Swap two adjacent operands.
— M2 (Chain Invert): Complement some chain (V=H,H=V).

— M3 (Operator/Operand Swap): Swap two adjacent operand and operator.

e Packing: Wif=%, BFERZRE-O(n) . .
o fRZSE: o(n!22.6n/n1;) MR WL, ﬁ?lﬂ’J\,paCklngﬁﬁlﬁ‘ﬁi
BRA: HEERsslicing €.

[1]D. Wong and C. Liu, “A new algorithm for floorplan design,” in Proc. Des. Autom. Conf. (DAC), 1986, pp. 101-107.
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| [1] I Aa(,\ — fo! | 3 : Theor 2:
L rgyji‘j ( Sequence palr) M?32(z) = {2’ | 2’ is after 2 in both I'y and Lt eGn:idding(II) CTLTL). T2 € M),

I'-%
., g e A
° ’N then 2’ is right to z in II.
§Lit Mbb(w) = {2’ | 2’ is before z in both T The claim holds replacing the pair of words (“M?22”
and I'_}, and “right to”) with any of (“Mbb” and “left to”),
Mba,(w) - {:I!' I zl is before z in 1-\+ and (“Mba.» and “above”), and (“Mab” and “below”).
after z in '}, Before the proof, an example is shown. In Fig.3,

b modules d, e, f are in M32(b), and they are right to b
M?3%(z) = {z' | 2’ is after z in T} and be- in IT
fore z in I'_}.

Loci of module b Positive loci: abdecf Negative loci: chfade
(T,, T) = (abdecf, cbfade)
e Packing: -
- BEFHREA: A

WAMEF — O(n2) = O(n+e), where o(e) = o(n2)

Packing for sequence pair: Horizontal constraint graph

et e (Transiive clgeserenetshown) - Yot onsrinsgraph, i AIPARAT AR E, pack®CRn] #2527
B fR=RIR, packingflik R L
- HBFRKAHFFFIP -O(nlogn)
o fR=SlA): O(n!)?

[1] H. Murata, K. Fujiyoshi, S. Nakatake, and Y. Kajitani, “Rectangle- packing-based module placement,” in Proc. Int. Conf. Comput.-Aided Design (ICCAD), 1995, pp. 472-479.

[2] Xiaoping Tang, Ruiqi Tian and D. F. Wong, "Fast evaluation of sequence pair in block placement by longest common subsequence computation," in IEEE Transactions on Computer-Aided Design of Integrated
Circuits and Systems, vol. 20, no. 12, pp. 1406-1413, Dec. 2001, doi: 10.1109/43.969434.



o B*-treelll

3,
o FiXX -
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by bs
b, |

A non-slicing floorplan =~ Compact to left and down B*-tree

e Packing:

PYE- Y e
- EFHE: GIESHRBRENR (4 = xi + wi) .
- BFPE: EASE—NEEHESBIRIOR 4 = xi) . —O(n)
YAEHR:
- EFHA: BEERySTFNEES—ME (vj = i) . ‘ |
BT, EREERBAERE (7 = Y1 h) . LR BRFHEH, MM/ packingZFE R,
o fBZSE: O(n!227/n1.5) Al EL3Rznnon-slicing i

B REeAcompackted45H#

[1] Y.-C. Chang, Y.-W. Chang, G.-M. Wu, and S.-W. Wu, “B*-trees: A new representation for non-slicing floorplans,” in Proc. Des. Autom. Conf. (DAC), 2000, pp. 485-463.
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o WMAMIBERRTTSIFERTTZIARIRR? placement

region i
e  MP-Treell: ¢8

X =X
Standard-cell area?? & e T—@) %
TL-packing @‘@ @‘@ TR-packing macro 3
= Vg ¢

M11 M8

y "
M0 [ @ @)
Mi2 ” M14 y v

e 4N =
M5 BL-packin :
v wa w3 pacns @‘@ @’@ BR-packing standard |
e " cells <>
@‘.@ @"@ ‘ -

Mixed-Size Placement

onoooononoan Ooonoonooaon
- = =
] oo _
. L E.DIZIEIEIIZIIZI; (a) Two — stage
| o -:I:IDEIEIIZII:II]Eh (b) Floorplanner guide
|| = e AT (c) One - stage
HEN 4 I C
guooogoagood guoogoogood
X5 R IRESRTTI R

[1] T.-C. Chen, P.-H. Yuh, Y.-W. Chang, F.-J. Huang, and D. Liu, “MP-trees: A packing-based macro placement algorithm for modern mixed-size designs,” IEEE Trans. Comput.-Aided Des., vol.
27, no. 9, pp. 1621- 1634, Sep. 2008.
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MB*-treell F &[] 5K
Capol H T0 [m) T B 1 4
IMFE] A Tt e T 8 2% 53
Defertl T [ I 273
Qinfer!! H 10 m) T P 2 O

H T B*-tree R ALLE K
F T SPRIBALIR K
HFB*-tree LR -k

FTGSTHI T LA B
A Ak

2003

2004

2008
2010
2021

clustering /

ElEjD single clustered -|- ...... 5

clusterir} B E

cRoooopy

i

LIo0n

module

declustering

declustering

clustered block
....... chip boundary

i \

|
T

|
|

[1] H.-C. Lee, Y.-W. Chang, J.-M. Hsu, and H. Yang, “Multilevel floorplanning/placement for large-scale modules using B*-trees,” in Proc. Des. Autom. Conf. (DAC), 2003, pp. 812-817.
[2] S. Adya, S. Chaturvedi, J. Roy, D. Papa, and I. Markov, “Unification of partitioning, placement and floorplanning,” in Proc. Int. Conf. Comput.- Aided Design (ICCAD), 2004, pp. 550-557.
[3] T.-C. Chen, Y.-W. Chang, and S.-C. Lin, “A new multilevel framework for large-scale interconnect-driven floorplanning,” IEEE Trans. Comput. Aided Des. Integr. Circuits Syst., vol. 27, no. 2, pp.

286-294, 2008.

[4]1J.Z. Yan and C. Chu, “Defer: Deferred decision making enabled fixed-outline floorplanning algorithm,” IEEE Trans. Comput. Aided Des. Integr. Circuits Syst., vol. 29, no. 3, pp. 367-381, 2010.
[5]P. Ji, K. He, Z. Wang, Y. Jin, and J. Wu, “A quasi-newton-based floorplanner for fixed-outline floorplanning,” Comp. Oper. Res., vol. 129, p. 105225, 2021.
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. Bl LEE @ @

e Dead space: The area utilization for clustering two modules 77 and m;

can be measured by the resulting dead space s;;, representing the unused - : |
area after clustering mm; and m; . Let s;0+ denote the dead space in the final @) I @) | J'_ | : :
floorplan P. We have sior = Aot — Zm.-GM A;, where A; denotes 7 (m) @ @:_ _____
the area of module m; and Ao+ the area of the final enclosing rectangle D) . : i I

|

of P. Since A; is a constant, minimizing Aso¢ is equivalent to @
m;EM (b) ©
T

minimizing the dead space sto¢-
o Connectivity density: Let the connectivity ¢; denote the number of nets @
between two modules mn; and ;. The connectivity denisty d;; between @ (g g

two (primitive or cluster) modules m; and m; is given by S
dij = cij/(ni +nj), 1) @\—b

where n; (n;) denotes the number of primitive modules in r2; (m;). Of-
ten a bigger cluster implies a larger number of connections. The connectiv-

@
()
ity density considers not only the connectivity but also the sizes of clusters ™
between two modules to avoid possible biases.
. CIRCHIPC 2
qb mg, My = asd ij + =
({miym;}) - el @ m @ ® ®
) s o —
m.@ @= |® ®
®

o HINMTHEERSE -

EFB*-treeftElR K 2] mg o @% @ @ ()
@@ ® d R JeoP 5
w1 @ ® O ® | —m @

[1] H.-C. Lee, Y.-W. Chang, J.-M. Hsu, and H. Yang, “Multilevel floorplanning/placement for large-scale modules using B*-trees,” in Proc. Des. Autom. Conf. (DAC), 2003, pp. 812-817.
[2] Y.-C. Chang, Y.-W. Chang, G.-M. Wu, and S.-W. Wu, “B*-trees: A new representation for non-slicing floorplans,” in Proc. Des. Autom. Conf. (DAC), 2000, pp. 485-463.



KAZPIEERGIE

BRERARMIEIRS, SRIGRIEIEIRSIN P XK. B, SHEXE#ESEIRRRABIn, PARF, RMASequence
pairBFRILE XARE M2, EEEXIS XA E 2 E#{TFixed-outline floorplanning,

200 -
1000-3-”
500-%

0 500 1000 1500 2000

[1] S. Adya, S. Chaturvedi, J. Roy, D. Papa, and I. Markov, “Unification of partitioning, placement and floorplanning,” in Proc. Int. Conf. Comput.- Aided Design (ICCAD), 2004, pp. 550-557.
[2] S. Adya and |. Markov, “Fixed-outline floorplanning: enabling hierar- chical design,” IEEE Trans. Very Large Scale Integr VLSI Syst., vol. 11, no. 6, pp. 1120-1135, 2003.
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(] I M F [1 ] Perform clustering to the single clustered module Recursiv§ly decluster the.c]usters
— and use simulated annealing to

o mogu:es ?nd ﬁreale cllus'lelred I_E—l T F—r—— & refine the floorplan.
° E]ﬁrﬁj-lztljﬁ modules for the next level. : :

[ Interconnect-Driven Multilevel Floorplanning (IMF) " 7 S—
Input: Modules, nets, I/0 pads, fixed-die parameters. clustering \ declustering
Output: A feasible floorplan within the fixed-die with ﬁ l_'—\ speeeprasane =
wirelength (HPWL) being minimized. Dl L | i R |
1. Initialize the data structures and the chip dimension; E iz 7 : : .
2. Set all modules at the center of the floorplan region; . /' --------- : : E = \ declistann
3. The Partitioning Stage: C'“Ste”“g L &
4. until every region has fewer than 7,4, modules |:| [] ]l:l
5. Choose a partition; |:| |:| D clustered block F_J_ —
6. Create a hypergraph model; |: D :II: ________ chip boundary
78 Bipartition the hypergraph;
8. Move modules to the new sub-regions; (a)
9. Generate the partitioned floorplan;
10.  The Merging Stage: ) mmal floorplan T floorplan region final floorplan
1. while there exists more than one region ShadNiRsEmiERdRsesiie : l—
12. Choose two neighboring regions; : e ) floating modules —
13. Apply ﬁxed—ou_t]ine floorplanning; : __j_l _________ —— @ packed modules  omeurun. ]
14. Merge two regions; : apull H : : j—_rl—l ——
— - |

15.  Generate the final floorplan; : :: b overlap area
16. return the final floorplan, | s f_ﬁ:ﬁ. ......... TSR IR wressasenny *
pamtlonmg\ @ q: :P L = Jmer ing/refinement
T S gl Lk s
o HixM LEREEE ... SRR ;..
partitioning K' J i @ jmergmg/rcf'ncmcm
EHFB*-treefiEILE X (2] N E Sl

Perform partitioning to the circuit and Use the flat floorplanner to pack the

: : modules in the partitions and
determine the global locations of partmoncd floorplan T e
modules for the next level. egalize/refine the solution.

[1] T.-C. Chen, Y.-W. Chang, and S.-C. Lin, “A new multilevel framework for large-scale interconnect-driven floorplanning,” IEEE Trans. Comput. Aided Des. Integr. Circuits Syst., vol. 27, no. 2, pp.
286-294, 2008.

[2] Y.-C. Chang, Y.-W. Chang, G.-M. Wu, and S.-W. Wu, “B*-trees: A new representation for non-slicing floorplans,” in Proc. Des. Autom. Conf. (DAC), 2000, pp. 485-463.
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® i FH i1 iIFloorplanning— %73 NN EX
o ZEIRKIBT B, AR A AR AR A, A A A T VR T B R
o AV EL, R AKX TTEE, B B A R LR A E

® fEMTIRAI R ETIRE
& ] EN

Analytical "1 bell-shaped smoothing and Density control function pl2sp() in Parquet-4 [] 2006 B E“

AR (2 Attractor-Repeller model SOCP based on relative position matrix 2008 g -

UFO BI Push-Pull model SOCP based on constraint graph 2011 )

F-FM [l placement model based on NTUplace gradual partition based on position and 2014 i n

area Slicing-Tree " . m

Ref. B placement model based on NTUplace SAINTIE 2021 I

PeF®] Poisson’ s Equation Base density model Constraint Graph based legalization 2023 :
i

[1]1Y. Zhan, Y. Feng, and S. S. Sapatnekar, “A fixed-die floorplanning algorithm using an analytical approach,” in Proc. Asia South Pac. Des. Autom. Conf. (ASP-DAC), 2006, pp. 771-776.

[2] C. Luo, M. F. Anjos, and A. Vannelli, “Large-scale fixed-outline floorplanning design using convex optimization techniques,” in Proc. Asia South Pac. Des. Autom. Conf. (ASP-DAC), 2008, pp. 198-203.
[3] J.-M. Lin and Z.-X. Hung, “UFO: Unified convex optimization algo- rithms for fixed-outline floorplanning considering pre-placed modules,” IEEE Trans. Comput. Aided Des. Integr. Circuits Syst., vol. 30,
no. 7, pp. 1034-1044, 2011.

[4] J.-M.LinandJ.-H.Wu,“F-FM:Fixed-outlinefloorplanningmethodolo- gy for mixed-size modules considering voltage-island constraint,” IEEE Trans. Comput. Aided Des. Integr. Circuits Syst., vol. 33, no. 11,
pp. 1681-1692, 2014.

[5] J.-M. Lin, T.-T. Chen, H.-Y. Hsieh, Y.-T. Shyu, Y.-J. Chang, and J.-M. Lu, “Thermal-aware fixed-outline floorplanning using analytical models with thermal-force modulation,” IEEE Trans. Comput. Aided
Des. Integr. Circuits Syst., vol. 29, no. 5, pp. 985-997, 2021.

[6] X. Li, K. Peng, F. Huang, and W. Zhu, “PeF: Poisson’s equation based large-scale fixed-outline floorplanning,” IEEE Trans. Comput. Aided Des. Integr. Circuits Syst., vol. 42, no. 6, pp. 2002—2015, 2023
[7] S. Adya and I. Markov, “Fixed-outline floorplanning: enabling hierar- chical design,” IEEE Trans. Very Large Scale Integr VLSI Syst., vol. 11, no. 6, pp. 1120-1135, 2003.

[8] J.-M. Lin, P.-Y. Chiu, and Y.-F. Chang, “SAINT: Handling module folding and alignment in fixed-outline floorplans for 3d ics,” in Proc. Int. Conf. Comput.-Aided Design (ICCAD), 2016, pp. 1-7.

[9] T.-C. Chen, Z.-W. Jiang, T.-C. Hsu, H.-C. Chen, and Y.-W. Chang, “NTUplace3: An analytical placer for large-scale mixed-size designs with preplaced blocks and density constraints,” IEEE Trans.
Comput. Aided Des. Integr. Circuits Syst., vol. 27, no. 7, pp. 1228-1240, 2008.
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Force-directed method places

Chip RL agent places macros one at a time standard el
canvas +=—Wirelength
, o= 0 a, ry=0 a, r;=0 -A x congestion
o u —y % density
& @p @& ~ﬂmﬂﬁ0'
So S, S,

[1] MIRHOSEINI A, GOLDIE A, YAZGAN M, et al. A graph placement methodology for fast chip design[J]. Nature, 2021, 594(7862): 207-212.
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e f#trix: “Handling Orientation and Aspect Ratio of Modules in Electrostatics-based Large Scale
Fixed-Outline Floorplanning” , ICCAD-2023. (accepted)
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X density
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ISPD’2005
ISPD’2006
ISPD'2011
DAC’2012
ICCAD’2012
ICCAD’2013
ISPD2014
ICCAD’2014
ISPD'2015
ICCAD’2015
ICCAD’2017
ICCAD’2022
ICCAD’2023

HAIXB IR/

20054

ISPD’2005
ISPD’2006

Placement

Placement

Routability-Driven Placement

Routability-Driven Placement

Design Hierarchy Aware Routability-Driven Placement
Detailed Placement

Detailed Routing-Driven Placement

Incremental Timing-Driven Placement
Blockage-Aware Detailed Routing-Driven Placement
Incremental Timing-Driven Placement

Multi-Deck Standard Cell Legalization

3D Placement with D2D Vertical Connections

3D Placement with Macros
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110nm -> 28nm
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110nm node, 0.7M gates, 25MHz 110nm node, 1.5M gates
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Two PLL on SoC, Support Linux)

28nm node, 1.5M gates
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Two PLL on SoC, Support Linux)
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