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METHOD FOR ANALOG PLACEMENT AND GLOBAL ROUTING CONSIDERING WIRING
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The invention provides a method for analog placement and global routing considering wiring symmetry.
The method performs a layout for a circuit which is described by a netlist having a set of components and
wires connected thereon. First, the method inputs the netlist, whereas each component of the netlist has a
design constraint and a corresponding priority. Based on the priorities, it performs a sorting on the
components to establish a constraint library. Then, based on the design constraint and corresponding priority
of each component, the method establishes a hierarchical constraint tree. According to the hierarchical
constraint tree, the method performs placement of each component, wherein possible shapes of each
component is represented by a shape curve. For each placement of the component, the method calculates a
corresponding cost function. Then, it selects an optimum placement of the component according to the cost
functions. The method establishes a Rectilinear Steiner Minimal Tree for each wire and then performs an

analog routing.
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The invention provides a method for analog placement and global
routing considering wiring symmetry. The method performs a layout for a
circuit which is described by a netlist having a set of components and wires
connected thereon. First, the method inputs the netlist, whereas each
component of the netlist has a design constraint and a corresponding priority.
Based on the priorities, it performs a sorting on the components to establish a
constraint library. Then, based on the design constraint and corresponding
priority of each component, the method establishes a hierarchical constraint
tree. According to the hierarchical constraint tree, the method performs
placement of each component, wherein possible shapes of each component is
represented by a shape curve. For each placement of the component, the
method calculates a corresponding cost function. Then, it selects an
optimum placement of the component according to the cost functions. The
method establishes a Rectilinear Steiner Minimal Tree for each wire and then

performs an analog routing.
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ABRAZEIZEMNGARB - BFEAFAGRY
HBrzBLGEAFE BRABEAAGBULEEIAS R K
A At EENE EAXBATLRHEAN  ERARSR
EEBHZAKESEAARAREBAAHRAMELERACERXK
2 .

REBEABFRAZ —He AFARE - HEL EAMHA
U SBZBELEHEBRFT R BRLER T EARBATN -
ERF > UAEBZETHMITHRAT-BRLEREL B2 R
%14 b — 48 % & (netlist) AT 45 i » 3% 48 % & (netlist) & & —
MAtRERRG BAFFERES S(A). BAZER
% (netlist)» £ ¢ » W@ H &k (netlist) ) HF — AL HF A A — K
3t & #| (design constraint) ° # — % i M #] (design
constraint)%&ﬁé‘%i*@:%ﬁkﬁ' (B) ®Ri#E B — L &K

#| (design constraint)ff # B Z A HE A R A # & — T H
®ATHR > B E 3 — M4 & (constraint library) ;s (C) 4K
# & — A ¢ 3k 3t MR # (design constraint) & HEGERL
R B 2 — M B X M % # (hierarchical constraint
tree); (D) 4k #% 5 & & & #] #t (hierarchical constraint tree)
HE-—ABBEAAHEE EF B HHTREK
1% 16 B 7 4 ¥ % (shape curve) & 7= : (E) XN HB— L H ¥

H-RE B 4B ¥ M & it & & # (cost function) » 3 4K
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it & & # (cost function)ER ZAHF A REHR E 5 (F)
#HE -2 HE A %A LB N KD B (Rectilinear
Steiner Minimal Tree) ;s (G) #h4iTH L L & -

[ &% 5 K]

B2k AR A — A EAHRGERHBZ LA R
FikzhER RBULEAFEGRITIN—-—FTH T K
BHEERTRAT—BLERGS - HBLER G —
% & (netlist) it > @B Xk &4 — @ (device) R £
i 4 & (wire) ° %Zﬁif‘é‘it%&%(A)q’%/\%Z%x%ﬁ’
* o+ o 32%%%%-@"7144’-%%‘"%‘;’k%ff‘&?ﬁ'](design
constraint) * & — i M H # & £ — 4 % KR F (priority) °

B3k A% — W ikzrE 8 - @% kG- ER

X B &spicett X i - MAHEA P 0 %W B & (netlist)
# — SPICE(Simulation Program with Integrated Circuit
SPICE)# R f il » MBI MHGAREZITXFLENH
49 % % (netlist)¥ - SPICE# Xty M4 A T*, 24 ' &
B3 = > & & B M1 B A symmetryl 3% 3t R & &
proximityl3x st %) » Z E xR 4 T b T %I L H
A BB HFEUNBAFTEFTENEAH  MAEAESZT
4 & 3% TR H] e

AEEERF T ZRFTRFMTAIENA — K
£ MEeEaEHHSPICEH EAR —HF -

HHEET P 0 FEBA)F TR T # A & schematicéy
HEBRBILAEMELHEBRE  RTXRBEEAZEALHN
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(device) B H i& 3 & (wire) » & 18 T4 6§ 3% 3t R & T # —
BT RE -

BA44 A F A RXRIMHZITER - wBA4HF » LR
i R O# T A # A (input) - £ & (differential) -~ 4% &
(mirroring) - Ut & (matching) ~. #F 34 (proximity) ~ & iR
(power) ~ & H & (others) ° % % ¥ Mk % ¥ #9 & A (input) ~
£ & (differential) ~ 4% & (mirroring) ~ & & (matching) ~ #f
i (proximity) - & /& (power) ~ B & 4 (others)Z % & R &
KAEBH6-5-4-3-2-1-0-FF HFHRAREARS

BRHBRHPNAEFMBAMAE > BHFBB)Y > AH A
ERAKERARAFETHAKLAE R — R H B (constraint
library) e ¥ E A HEEARAFAHRFTRFF » HAEKSR
FEHIEFHFEE RE 0 BH RIF > 4w X Proximity2 fv
Proximity3 B 8% 7 £ ¥ — 18 T 4 > B Proximity2 € £ #& &
@ o

NHFBOCO)F  REB—AHHXRFRFREESHE
R A 2L — B E X R # # (hierarchical constraint
tree) °

f£ & %] € $) &9 44 /& (constraint-driven placement) ' &
B RREEZS —F - AEALTRB S HE— W4
BT — R EHOHR XAMH B — B8 BAKREK
—#HERPEA - EP S BEARIIBOILEHGKRE
WM ERAMGHONEELE -
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Bsth —EERAAS2ERE - BG4 BEXERE
B #% K £ (folded cascode operational amplifier) - B 64%
BSEFARBSIBRBEARMBMYTER - B SH T -
EH AT ETHBEMI M2 A > B E &ML - M22
BHRHBBRAMAKX > BHABAR

BT BF nZMEEXRBBF > — A
(proximity)3x 3t FR % T /&% 2 — £ X M B — T & &
HRY - dBESTRA S ¢ £ A # L (proximity) sk st Fk 4
THHBRSI B oAt REERAHGALE £ Bt
FRHhBREBAHFTE -

wE6m < MEARFMHMSE—HBEA —HFEAKX
F o AGBRITAMARE -G B - SBHRKRGET A
P AARBRSBARFOBMEAIAHCTBREAEARBRERL
REHOBEBAIAHARE BAEARFEELGEE L&
BOBAKRAMATOBTRANELRAE -

A ED)Y  REEREARFBHEE - T/ BT
HREE  HY HF-ABSTRBRKLAEAB KSR
(shape curve)k 5= °

AREHED)Y EAREN AR AEHARKS T
# 0 % & B 6F &9 Mirroringl » & 2 7T 4 €K Bk & M
% > BFrREH AR EFEREET S K F (queue)N » @ Bk 7
REYEFR RAEKBELRFRDBET -

o R AR Y TH R LR — 18 HE (proximity) 3k 3t &
# ¢ > 40 % & M MIl4e # 2 Mirroringl » € & #MII&
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Mirroringl & & F] — 18 #F ¥ (proximity)k 3 R & # » Rl &
BHENFEE S KT (qQueue)A °

o 2B N K B &9 4 ¥ (proximity) 3 3t R & » #] do Fo
Mirroringl 48 i & Mirroring2 ° R| #& A Bt 7] (queue) #9 &
Proximity2 * & #% & 4 % 18 A 48 F] % #& 49 Constraint& A
¥ B %) (queue) P ° 4o R # K A & # i (proximity) sk 3t R
H 2z BERRAFLLE RS DS RN E G (proximity) & 3
M4 IEAT K (Quene) ) T AT @ TAREEEE AR
Fo At Faaduyatihgds-

AHHRtTRBEELREH AR —8H K LK (shape
curve)e B st A # 8845 A T #4148 & (device folding) 4 ¥5
QEEEOBE c KAAEABEE KO TEY KA
7 8k # 4 (shape curve) k7= » AL AL T RE A L#H B E
(device folding)H *5 > A B UL AHEEINEFT ESH I
T

7 # 48 & (device folding) T ## K # & ® b (large
aspect ratio) T ¥4 % # A £ # & — & & Ik (uni-aspect ratio)
8 B s L o st 0 T A6 4T 89 47 & R <+ (folded dimension)
2P KAt mH o

HF-—EBHFBRITHALEEFILAALRSR LG
— B2 JRE B — e Mk & % (shape curve)fh K 3
% 7 4 18 & (device folding)m & & - # B> —H K
% (shape curve) L 9 B # B A H E A # T ¥ 2 & K

(folding dimension) °
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FeEid HHALAARGEH H-HLITH
HMAITAE & 4 B & 7L 4 48 & (device folding) & R T 478 TF
PR E R O —BLEAHRITEBEAH > AR — A
BLELAGH TEBEIKPETEREZSREKAMN > BALZEZD
4% d 4 (shape curve) & & # (discrete) °

T4 A B — o 2 418 B (device folding)#&y 7~
tE c-B8GBTHAHRAAHBEMAEALELRGKS
FEE - BaET L4 BAFTE  EABKE KT
RV BAREM BEHENBEINEITHREMGLAOY
o

RABERAF  EABSBRERFFPARERSF T
BPEARSFBRSHAAHLTUREE - TAHTEAHRE
MIEFRAHTROBRE  ETRARRRABENT & -
AABRAY B AHEFTAHSREGRERANER
# & &4y 4 & (force-directed method) °

RABHAY  EREHLE BAE -—AHBERE
E—XWHME ABERIAKLOER - AEAIBRE
# %) #) # & (force-directed method)4& K i& & WAk & — #
oA R - M AR RA B A EEgmE

FRYMEBRFRLABAGATREISF SCME -
T-—S$ A MBEOAS/EAE - ST aHsH  HEN
BREOAMH/SBABARANBRELRFEE N RARE
MR Eem B ABTHERAE BB EHLH/HAEA
THRALTEOBA I G o N CERZRAGE AT BT
ZATRE -
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BO%AZEANBREETOA T EHREZIAER °~ Lo
BOF > MSHoM6R EH{ Ay L ML~ M2Ffo MI117]
TLBERHAE - wBEIb) ()T ABABRESER
89 ¥ ik (force-directed method):E A2 g M 12t B &£ ;4
{r & (ideal position)i% * & A | & T 4 (MS5Fv M6) @ W 18 K&
Gt AAAFERAL -

B Ak dh 4 (shape curve) L &9 & — B K %k — T #
B T f2 % Hk 0 B b # N B Ak 8 4 (shape curve) L & 18 %
(L ATRAOBK) HEAERGHF EXABAEES
HAEM > AT XA A & (flipping)y ¥ ARG EHHF
oy B R o

WwBINMT  #HnGHhiEEe ARIHEEIHLET
N BAESHBOHBNE  AREEZAFREM -

NEBE)Y AR EF A E—RE Gt HERY
JE & it & & # (cost function) ° 3 4k 3 it & & # (cost
function):ER Z L4 e REHEE -

HNEHEBEEHLE R KK & & #(cost function)
HELE B 2T

Cost(P) = ax(1+Total Wiring Difference)xWirelength
+Aspect RatioxLayout Area® % A X # & & % f @ # &
BE HY ofBTHERZKLEREPOHARIOH#E
f Total_Wiring_Difference & A R & 3t 4 & # 45 (wiring
symmetry)#) 2 & > o RLBHFHKRK e BAS 0 KT
HIEBELREFRIREH LY WirelengthB & g 48 k B
Z 4544 0 A A4 A 25 48 36 & ( Manhatton distance)
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% 3+ i % & B - Aspect Ratio &R # A & Kk & it
Layout_Area & # B @ #% - B 10 44 KX # 9
Total_Wiring_Difference ¢ 5+ E B - & B 10 3T % -
Total Wiring Difference& /s » 6 4 # #% (wiring symmetry)
A K e

BlLLABIDL)-(DREHLEREZITEER - B #HE
TRER MSPMORHRKAELERLEER  BAHAFMHR
£ B (wiring difference) * 8 B Costi& & * M5F M64 7
MAEEE R STHESE > HCostBhIS85 AEEH FLIE
AERABOEY  REAEMMSAHMOEMIF M2A/NE
Bl » A G EELMSPMO6R AR A ELF T R ERE
ke £ & EE R T CostiR ¥ 8 M M55 M6F]
WA A LT -

NEBE)F  HE-—2RLBIEILALEAR
/v #t (Rectilinear Steiner Minimal Tree, RSMT) & & X &£
Bk NBMRSMT)Z — BG4 L ER e — Ry %k B E
Buh e B AT ALK LMK DB RSMT) B4 AL
BRI ER A B R

N BG)T  RATHRLELER - -NFERG)Y - KA
— # % 4 & (pattern routing) R & &% » W RAF LR K ° &
A ik ¥ 4 4% (maze routing)# f| T e R BT %K -

EHRBAEAHE - KR ETKHEMSE S W (Wiring
symmetry analysis) > H 4K 4% fk %] & (constraint library)#
BEgmEEY A IR ARFETWE  XELEE -
R GL gl BRES —GROGE R BT RKR -
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BI2AARAFAKLHEIHZIFTEER - B 12T
Net 2i2 3 3| M1~ M2 M1l =B AHFAFEARFRAR
661" FUNet2B B S H R LELKERS
Fr BA B K B 4 0 B S NetlFoNet3 & — 44 H # &
(symmetry wires) * Ff A4 fieh 5 # X — ) > KB LK
I A > NetlfoNet3 B Z G HF EZHRRE » i LAt @R
EEAAL SR RAEHRFKRHM(viring symmetry) Z 4%
.H:_o

Bl134BSs#hast itz rE8  aBI3AT AHHA
BEayfi HALOBLREIALRRXGERFR TH
HEN RAERBAESRHEMBE By BILA HRI A
HILHEBRALTEEAAHKRLAONSG  PLRTARRR
SRHOFFLARLAAEZRLEAARTHRLE - MRKK
EROPELAHBABLAALAH P RERZIHHB
AR ELRAAHSE RTEARARS AT ER > R &
*&?%%%%%ﬁﬁ°$%%ﬁm%ﬁ#%%%ﬁ%
LY BABEEOHKRIHRFET - RHFAFKL
BHHBENRTRAL L EHBORR

BATHRA AFALBETHFERL T -

1. #ABFELRELHBENL  BLIRAGHBAHAER
YETHRARLEE  ALHBHAHBTHARKRAK
B &%ﬁﬁm##%ﬁﬂ%%ﬁ%wﬁ% & & ¢
HEMRFTREABREFREL R  ALRBBERLESEH
BHERRAR  AHEAARA TR OBAE -
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2. REEAH HAM4BELOHBHEARTHE T
AEBBO ARG — A S BEBEIORAHE -

3 BRHBHROEE T A REBRG T EERS
AR R A

4, RBVRBRE  AEBUGEAT K EAHTHELR
REHESH AR OH EFSRETREOKR LLET L
BA #MARALRSSLB LSBT B HEETOL
HTERNLEBERLNEY  ARZBRLETEERB
R > BB B R AL B AT
Mo A RFEREHGHER -

BLl T ABAEBRBN - FRASHK £
EMEBALOEN T oz B BAKXAMBE - #®
B EME s Pl ST RGELRAETENALA ARG
e ABRAERZIMALEB A RARNY FEAEE A
Bk o @k RN LK

(B XHERA]

Bl(a)~(b)~ () (D) —_EHLEXHEHZTER -
B2 A#$A L EAHAGLEBIBRALG AT E
zZmfEE -

B34 A% — @ R2ZTER -

Batt A ARTRFAZITER -

B5% —EERAKBSXERE -
B6i2BSEERARZIHRRARFMOTER -
B7#4AHA -z A HEE2YgTER -
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B8t B 7 A RATAHBEAALAHMKSEKATE
B -

BohAHA N BRELSOS T EHREZITER -

B 1044 A % 8 Total Wiring_Difference#y ;= & B -
BLIABEID)-(NDREGVLEEHIHKZTER -

Bl AEALHBIWHZITER -
BI134BS#HAHELERXZFTER -

A

(2 AHSHRNA)
% % (A)~ ¥ % (G)
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201355 B 178 » £ 99114823 RBIEH

G iV 75 R'(X)

- FHEHER

1. " BFEFTAMHLGKUBLBLRELE T E %H
W AT EGRAN - P » AEZTHBTHT R
Lk BB H A > ZHLERLE — EB & (netlist) A7 K if >
mEB A(etlis)O 4 —m A ALBEE  BHkaH
¥R

(A). 8 A %9 % & (netlist) £ ¥ » % ¥ % & (netlist)
& 5 — o B A — %3t B ¥ (design constraint)’ % & — &
3t fR #i (design constraint)$# & £ — & & R A |

(B) ¥ %% — &%kt R ¥l (design constraint)
FHRENZBEARFAHEZST A ETHEF > AR
— & 4! & (constraint library) ;

(C) ¥ E— #é&y% kst R4 (design constraint)
BHBOHOZELRF 23 —FE A R 4% # (hierarchical
constraint tree) ;

(D) 4 & % P& B X & # # (hierarchical constraint
o tree ) - A EFAHBEE LT BAE-AHY

_T’Tﬁ%ﬁﬁﬁﬁﬁﬁiﬁﬁﬂkﬁﬁ(shape curve) & 7~ ;

(BE) #n 3 & — At —BRE HFEHHEHHKEE
ek 3 (cost function) > it &K 4K f& & & L (cost function):fE B
BAHHRERE |

(F) #i8 — & g2y iR X LiEmi b#
(Rectilinear Steiner Minimal Tree) ; ¥ &

(G) iTHL s K -
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(s 735 }‘(7& EJ(‘R) ‘ 20134E.5 § 17 B + 5 99114823 RBER

‘‘‘‘‘

2. W B EHNEBE R IEAEZBLSG AT E K
t > %% st R #l (design constraint) & & A (input) ~ £ %
(differential) - 4% 1% (mirroring) * & & (matching) ~ #&F iT
(proximity) - & & (power) * & H & (others) °

3. WY HEMNEB B 2EMEZHLAE LSS K K
d oo iR P&y A (input) ~ £ $ (differential) ~ &
% (mirroring) * I & (matching) ~ #8 3 (proximity) ~ & &
(power) ~ B H #& (others) 2 A RAF&KF AH6~5~4~3~
2~1~0- |

4. WO H EHEE E3AA ARG AT E > £
+ o *Bﬂ%ikﬁ-a‘? R MRAUKBFEEFRE L
#% o

5. WP HFHEE RARAMLZ B B H & > 3
$ > % 493 & (netlist)h — SPICE# X » 3 3 MR %] % X
M H XG LN EB & (netlist) P -

6. W FEHNEBESEMAEZBRAR T & &
$ » % PR X M4 #(hierarchical constraint tree)#) & #
fh % 4 3% M % & (netlist) T # 0 % #6 & 4 .

7. w9 B EHNEBERMEZBLFE AT & - £
$ » AL PR X MR 4 #f (hierarchical constraint tree) ¥ °
— §§ i (proximity) %k 3 & % T i% % — 4 1% (mirroring) 3%
3+ PR 4] & — [ & (matching) % 3F K #] -

8. W ¥ HEMNEBETEMEZBULE AT L &
bW E - K 4% (shape curve) R K IR T 18 2
(device folding)™m & 4% -



1410819

DV 5/!(7&;:;.*‘(,,&]

9. W FEHEBRSEMEZIB RS E - &
 + — M K # % (shape curve) b & % $ 8 15 % & T # T #
£ 4 & (folding dimension)

10, P HF EHEBEZIOEMAEIBUEAGAY E» £
¢ o+ %A Hk d 4 (shape curve) & &k #% (discrete) °

1. ¥ H EHEBFLI0BEMEZFALE B H ik
Yo uUBE-—AFETAHOBEEGERANBRES S S
ii-(force-directed method) °

12 w9 FEHMNEBRIIAMEZTLG A F &>
¥ FHR(G)E LS

(Gl) #E KR ETKHUBIY EERBEZRHE
(constraint library)#f % & — kg mE L O A H 2 Z LK
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