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CMakeL1ists.txt

ifp_api.cpp
ifp_api.h

CMakeLists.txt
CMakeLists.txt

L CMakelLists.txt

CMakeLists.txt
1fp_enum.cpp
1fp_enum.h
1fp_1interval.cpp
1fp_1interval.h

CMakeL1ists.txt
L CMakelLists.txt
CMakelL1ists.txt

init_design.cpp
init_design.h

io_placer.cpp
io_placer.h

CMakelL1ists.txt

E CMakelists.txt
L
L

CMakeL1ists.txt
CMakeL1ists.txt
tapcell.cpp
tapcell.h

L— CMakeLists.txt

L— CMakeLists.txt

Floorplan

Database

IFP / IPDN

iIFP API

Init Design
Macro Placement

10 Placer
Tap Cell/Endcap

iIEDA E Floorplan Flow

IPDN API

PDN Plan

PDN Via

IPDN EH 211 &

CMakel ists. txt
ipdn_apti.cpp
ipdn_api.h
CMakeL1ists.txt
CMakel ists. txt

L— (MakeLists.txt

CMakeLists.txt
ipdn_basic.cpp
ipdn_basic.h
ipdn_enum. cpp
ipdn_enum.h

CMakeL ists.txt
CMakeLists.txt
pdn_cut_stripe.cpp
pdn_cut_stripe.h
pdn_plan.cpp
pdn_plan.h
pdn_plan_macro.cpp

L CMakelists.txt

L CMakelLists.txt
CMakeLists.txt
pdn_v1ia.cpp
pdn_via.h

L— (MakeLists.txt
L— CMakelLists.txt

L CMakelLists.txt
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Rows

=

wn

DIE_AREA "©.0 8.0 1499.96 1500"
CORE_AREA "169.96 170.0 133@ 1325.6"

=

PLACE_SITE core
IO_SITE pad
CORNER_SITE corner

=

wn 1]
M ® ® ™ @
t

=1

n 0

init_floorplan \
-die_area $D

-core_area
-core_site

Tracks o Prefer& Non -Prefer 8

-Q ’?'Q

B x

-corner_site

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

B

Port Placement € 1 (

place_port -pin_name 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 PAD6OGU + FIXED ( 2046000
o_pad_PAD PAD6OGU + FIXED ( 192

PAD6OGU + FIXED (
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hopf °

hpf ®.J

Wt Blockagee up ui4
Wt Haloge u 4 (

PDNe | uy 4

I

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"

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"

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"

x "339920 2324000 6 2652000"



B

FNDF ©J
Endcap
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Tapcell
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tapcell \
-tapcell TAPCELLBWP46P140 \

-distance 58 \
-endcap BOUNDARY_LEFTBWP4©P149@

Z W

é

31390

n/Ao0=PcC

PHY_© [TAPCELLBWP40P144
PHY_1 TAPCELLBWP40P140
PHY_2 TAPCELLBWP40P140

3

PHY_3 TAPCELLBWP46P14@

ot

bl O /1

SOURCE DIST

SOURCE DIST

SOURCE DIST

SOURCE DIST

+

FIXED ( 340760 338400 ) FS

FIXED ( 571760 338400 ) FS

FIXED ( 803600 338400 ) FS

FIXED ( 1035440 338400 ) FS

- ENDCAP_© BOUNDARY_LEFTBWP40P140 + SOURCE DIST + FIXED (

ENDCAP_1 BOUNDARY_LEFTBWP40P140 + SOURCE DIST + FIXED ( 2659160 338400 ) FS




anxodN
Global Connect
dahpfF20 4N
A% DFIOJN

JITIENTHT

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 1
global_net_connect -net_name VDD -instance_pin_name VDDA -is_power 1
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

VDD -net_name_ground VSS -width 8.45 -pitch 10 -offse

connect_two_layer -layers [

connect_macro_pdn -pin_layer "MA" -pdn_layer “M7" -power_pins "VOD* -ground pins ient "R R180 MX NY"

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 # ROWTED [0 2 < SHAPIE FOLLONPIN ( 22eep) S2eiey )) (@ 26E@EE = )
R = NEW M1 SHAPE FOLLOWPIN ( 339920 342600 ) ( 2660000

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 ~Dpvg3Ur JY9DIE M CORE M SITEs U
gern_track 1 & v g Trackz U
placelnstance place_instance DF®Jt b " DfFjépt . X* “Yhcellmaster, &b f1 W DF .
addInst create_inst . aonf
createPlaceBlockage add_placement_blockage J u p Blockage
add_placement_halo J°Yhhpo FoiupHalor TADFHJ0 TJAdOIPVGA
addRoutingHalo add_routing_halo J°Yh h b F @y 41 Halo
createRouteBlk add_routing_blockage J u 1 Blockage
addloFiller place_io filler A IOFillert "HY#HA s 0! X
addWellTap tapcell  J tapcell @ 3 endcap

clear_blockage | blockage
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add_pdn_io w3 ¢ Net] 1 10 Pin
globalNetConnect global_net_connect L adxodNn
createPhysicalPin place_pdn_port WJIOPInt hy ' "Yh@ilOCell3 J° h
sroute create_grid 1 % Df &2 AN
addStripe create_stripe 1 % DfT €204
editPowerVia connect_two_layer i "Yh Gib PG ¢ 1 A
connect_macro_pdn i hpf @D ¢ 4

RYh20JAWT 204 Pb- 4~ point_begin = point_ end 1 W71t 3 ¢ 4 GBia H|

add_shape add_segment_stripe 0 point end o % £ i d
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fp_db.rpt € floorplan @ G&iv g, "Q'QSummary

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

iIFP/iIPDN € ©

1499.960000 *

1160.040000 *

1500.000000

1155.6060000




iIFP/iIPDN € ©

fp_db.rpt € Instance/d (

5

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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Summary - Pin Distribution

fp_db.rpt € Ping U4 ey

| Pin Number

________________ +

2 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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A Area: area of the smallest rectangle
A~ WL : overall wirelength
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Floorplan Representation
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Sequence pairl? -1995
O-treel3 -1999 v
B*-treel’l -2000 71 5 4 T,
Corner Block List!® -2000 P NVAN
Corner Sequence 61 -2003 6 VANRVAN

Twin Binary Sequence 71 -2003 2 3 AN

TCG, TCG-SI8l -2004 1 E = 16H2V75VH34HV
ACGI -2004
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an

I M1 (Operand Swap): Swap two adjacent operands.

I M2 (Chain Invert): Complement some chain (V=H,H=V).

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

Packingo 1 Judee d =~ —-0O(n) . 5
G O(n!2 26n/n1.5) n |

7 slicing

ﬁ,packing
A
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A

Z | Ma Sequence pair)

Loci af module b Positive loci: abdecf Negative loci: cbfade

(T,, T) = (abdecf, cbfade)
Packing o -

~ ~ /\

A+ HNYfo >

Horizontal constraint graph
(Transitive edges are not shown)

Packing for sequence pair:
(abdecf, cbfade)

a

M?2(g) = {z' | 2’ is after z in both I';. and
.},

Mbb(m) = {z' | ' is before z in both '}
and I'_},

Mba‘(w) = {z' | 2’ is before z in T'} and
after z in I'_},

M3 (z) = {2’ | 2’ is after = in T'; and be-
fore z in I'_}.

Vertical constraint graph I-I

(Transitive edges are not shown)

~

g 27
o O(n!) 2

21 -O(nlogn )

Theorem 2 :

Let Gridding(Il) = (T'4+,T-). If 2’ € M?32(z),
then 2’ is right to z in II.

The claim holds replacing the pair of words (“M?22”
and “right to”) with any of (“Mbb” and “left to”),
(“MDb2» and “above”), and (“M2P” and “below”).

Before the proof, an example is shown. In Fig.3,
modules d, e, f are in M32(b), and they are right to b
in II.

i O(n?) = O(n+e), where o(e) = o(n?)

|4

K. ~ pack
packing
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[2] Xiaoping TandRuigiTian and D. F. Wong, "Fast evaluation of sequence pair in block placement by longest common subsequence compuEERmEhisactions on Computekided Design of Integrated

Circuits and Systems, vol. 20, no. 12, pp. 14463, Dec. 2004oi: 10.1109/43.969434.
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5
bs be
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mem
b, bs
b,
A non-slicing floorplan =~ Compact to left and down B*-tree
Packing o

A Xxq O
-Tdi oXea "HIA " gvrdaxji=xi+ wip

-Kdi os™H €Tl aWxq "daxj=xip i O(n)
A yg O
-Tdi oTiaWyq "s'H edayj=yip , . .
-Kdf oKaa "HdA  yudayj=yi+hip n ) o ,packing
o O(n!2 2'/n1.5) Y non-slicing
‘7 compackted

[1] Y.-C. Chang, Y.-W. Chang, G.-M. Wu, and S.-W.  Wu streef: B hew representationfornon-s I i ci ng f | o or p |Aatons Coof. (DAC), Z2000ppp. 485D163s .
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Standard-cell area?? G"‘o 9“@ ¥
TL-packing @‘@ @‘@ TR-packing macro
M9 % @

M11 M8

¥ ¥
M10 |
oy B ) | PR
M15
M7 M T M5 BL-packing @ @
[y [ @ B/ I
M2 M1
X X I
| Juj—

) (a) (b) (c)
Mixed-Size Placement

BR-packing standard
cells

N1
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- = =
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. L E.DIZIEIEIIZII]; (@) Two I stage
| o -:I:IDEIEIIZII:II]Eh (b) Floorplanner guide
|| = o (c) One - stage
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guooogoagood guoogoogood
X5 R IRESRTTI R

[1] T.-C. Chen, P.-H. Yuh, Y.-W. Chang,F.-J . Huang, a n-deesDA padkingtbasedimddpo placement algorithm for modern mixed-s i ze de s i g ns Camput.fAiddd Desrvaln s .
27, no0. 9, pp. 16211 1634, Sep. 2008.
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MB* -tree [1]

‘ ol .
/= N\ ()
e 0 EI@ iiElE

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 (mg) . : i I

|

of P. Since Zm M Aj; is a constant, minimizing A, is equivalent to
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
two (primitive or cluster) modules m; and m; is given by @\ S

dij = cii/(ni +nj), M
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;}) - é@@ @ m @ @ ©
. S —(m)—] @ ()
®

® | M

: Q
+ ~ B*-treev 4 H (2 m@ms Q @%@ () (ny
ol ® R R e @ mE @
@ e ® 6O ® [ —m Q

@@
®
®
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