FERPILE

JiMNIEAT, APERMe . A5 B BH A= 3l g
XTSRRI, XA GERE IR BIFHEZ Power 1 Ground . fEEF@HEH, HJFEA
BRI R R, AR, NiZulE 2 0 E TR .
W R e — P, RIS LRI LRCTRT B ) o Wt o ) 32 BT 55 v DANERE S PR A i) -
1. WAERERRE R G EE hard macro Y] power/ground pin.
2. WA ORAE At 2 0% 1 L PR AR R
HLIR s
XtF standard cell K, WIFTHTA, cell #4%M site row HER—HE—HERT, power/ground pin
S AITE cell FITTE AR HS . (Al R B E site row [ L A 4F 48 2 (power rail) B A] . ixut
power rail TR FEIZEC F TUER power ring b, MM SZHL 5 Y8 (R4 4% .
macro cell [f] powe pin K2R FANE A, KB routing 1A 5 FERD T
HIRIITE 2
HkAfE T RIS EZE A EER, mitsdxesEEar= Bk, 2N IR Drop.
K RIS, R RHFH. IRDrop HIERZ M Ae FEEELE cell HHIF RGN AR,
N T80 IR Drop, R/ BRI 2% 1 B BH , SEBRETHH I = BTV Power Grid,s
BT P9 LR O P RN B () 4 J8 )2 (Power Strap). 1X2E Power Grid [AFEE[H] Power Ring #HiZ,
T T EEAS B YR 25 R B . AU, XN Power Grid 1% B 1 Power Strap 1% & 1%
WA 5E
EEM S, HBAREWHIE, M EME&TIE. MuEms, SR EEEHREER
SN, FE B K2 RS EE R B> R B R N TE &R
Power Planning
ASIC it — AN EEILEE Power Planning —F 2t A2 Wit — AN BRI 2% DU AT Be /b 1) A 2
PRIRTR AL R W I R . R S T A 1. Power Analysis A% — AN O I HL
TR 28 o3 L AR, £ E2 IR Drop A1 EM.
Power Analysis 7E 40" 2 [H] 32 250 A& FE K Y 25 537 -
ZHJE (Multiple Supply/Multiple Voltage)
Z WIFR X LA L RERAT FIME S, T SEWe, BOZi 2 YR FFAPEAE . @H SR 1 10 #0
0553 B FH PR R AN 2 BB AR5 43 B R BRI AN [F ) 10 IR AR EE 1 A HL AR . X L
FIr 15 1) 32 B A2 3B 0 O AR B B 22 U
22/ HL YR R IR D AT ] DUYA 485 T R P O
»  ANFEFEREE T EARP R B EEAE, AR B EAME, (HE

PRGN LA ST
= PR ESRFE AR, (EILE WRE 7 EERTIN OC P LR AN AR B A BRI
#Eo

AN, BEARE B BB IR EIEARD #F4 Multiple Voltage; HUT AR, HLIFANFEHAK
N Multiple Supply. {HSEPR F, IR X 73 (R SUOFAZRER, PIE Z R DR AL AR A
5 G T AN T PR FELIRN S 1 5 BT F AR



Legalize &4

Legalize
F T AR IT IR T 1C Wit CR OO RIFR VT 1IC ) Y legalize ROHIHLZ cell /2
BHCEEIEANAIE L. AR Legalize N Detail Placement
FEHCT 1C Beik s FRvE T (cell) B BEIE R ARSER, 90 BN 2 — B R R st . TR
FORFIR A
* H=Hunit,
= W =Wyt * N (N>0)
PATH B EN Wonie, BN Hone FIFETERRZ N Siteo IXFEFRATTHLRT LLUE FRifE 5T (cell) Y
RN Site RN HIEEHU -
— ANt (Design) R A BT LT RS UE R T (cell), UK IX A4 22 1) Cell a7 5 i R HEAT 76—
&, R T AN
BR— T —MRMFERY), WREAERL, F R EEEEE, B—E 2 MR 2 FR
o TR FATHE IS AL G T B 3 1) 0 B A R 53 R 245 2507, IR B4 ZE AT il —HF— 1
REZE AL A AEAE AL
FER T 1C Wt R 2 R AR M, FRATTHE Site ZERL—HE—HER), ZREEAD Ccell 20
JWAE Site W o IXBURALFAF AT AL N —FFS
HIRT, ARATRECAARR] T, — A Cell W RERR 2 HHEELILF LA Siteo A2, FATHAE
LERM B VRGN Gl ERIRA E IS TP X A 4D
X TR St e T AL SRR — 2RI Cell ABIBAE Site 1Y (R LU
BAELEALAD .
FATX BYAHEEWLF, Cell HBCE WA, HSZHRRT UG AR —A> 4P 1 A LA 1) 8
BR—AZ4e P ErsfE KA JUETEDE, Br 7 AL, oA B AR R . “Trin” &
A, ORI BE UL BB Mzt E—.
= 5 BUMEL ], B BRATT AT DA SR BT R AR A2 Sk e B Bl R A, IXRE
A DA 45 A P ARG R B 7 L
» B FETWUEEREN EAGEZE? B EAARERERMERA T B,
), WMVRIEEAT . (HRERINAXA4—MZE, e L THWnEaR1, &l
AR X1, RN B2 TR MELY, RBZiH &
HMEH B AR — T8 o W]
PFZET LU FEEER, JCE Cell AT DUXFEEER . 1 HH &) “HiM5” Hactn] LEAE—Fh 7
], AT LU A KRN cell BI5 T LARFEER (AT 2200 IR ) D6 24
HER, BN
AFRAEAN N, B AZ . BIE, BRTENE. X RITRMEE, I E R BT
FAHAER T, FAAHEA . AARE T, H—A Cell BAZ S 1.
FEE T 1C Wit FA1ZEId Blockage FlsE —LL[X 2 AN T LR RINE Cell 11, X AETE R
TEHE=2%JEN: cell EEHTE Blockage T .
W, REAREAE AL R — AN AL AR ? IXARIEEY (RO, xf, 2K, (A1
PR RGBT, XA SERIE ARSI R T . BFEL: A cell ARTUES
(Overlap).
AT LAE B DU SRR B T IR S “ARAL7 (legality) FRIFEAJE I
o BB Cell WAMEIAE Site Y



o EETAKJEN: Cell MUY ML G BR

o BESKJEN: Cell AREGNAE Blockage T

= SEPUSKIRN: PIAS Cell AT LLEE & (Overlap)
TE Synopsys [/ 1C Compiler 7, 774 check_legality JEAS b it 2 AR 45 b 1 ) DU A T A 2 1)
BTl “HUREAE, 7B B3 T ArT & IR, B R R0 A e A TR R e A IR
A1t legalize ETEIE cell HUCE REMMALE EEFE.
IC Compiler H1, 774 legalize_placement jifl J& F RAMIX A4 H 15 1 .
Multi-Height F1 Multi-Site
KT, BT X B2 W) EH R — M2 R — 3, Xt AR 1. IR
FIXR T2, K ELEARIEZ HEER, W IR
UL TINTE 4, REATREE L, XK AZ AT T . Cell 72—+, G 1N,
AL Cell i ft A2 2 L AR L8 Cell = — R EL B . BRIRAFAEBISL, AbBE 72 B % 18
Bl TATRXFN Cell HE R Site mi A7 LA LMIEHAN “Multi-Height 7.
Cell TJAA—FF, Site AJPAA—HE (PN, — Design H ] UIA ZR—H Site,
KRN “Multi-Site”.
ERRER, HEWLMIESEA Cell “FHAL” Blf. XFARBATLLEM legalize 3G T ——
FHARBIFAE Cell AT IERHLCRIhAT T B Site 125,

Placement G}

Coarse Placement
KRTZHE, ge—mmets, FaEL. SBKE, WA H KW, mEsRELE=E.
Cell ] Placement 7RI . TET Legalize 2, 7554l Cell HIRELEILHIE F K. 1X
AN E Cell KEUALE WS FEHNY L Coarse Placement.
Coarse Placement 1] LU#IR XL —/ Nl 7E38 € W13 E (Floorplan) P, #fiE &1
FRUEFRTT Cell N E, DUMER FPaE st atn il -
Coarse Placement Hf EDA T HARYE 1T 23K H 3h 58 . Wit AT S5 k2 25 H R 1) 22
Ko YR W I ——IX i B AR FAE T REA KA 5y, (HARST —FF R 2 W a5 MRl ] 5 7
Z T, XA V2T IRIERT 1, KA A A KA, (HARER A H AT
BEORIW R, B RS T .
ARSI Coarse Placement 458 ?
Rk I8, MEGE Ik C. R ZHFE M.
Frig gt “25K”, 8t Placement SKiji, HZ5ER, KITTHIGIEM K.
= 3 FEE Cell RREMEIEA X I, XANFRZ N Blockage
= B FRE Cell HEEEIEAN X, XANFRZ N Bound
KT Placement [ERZJ A EEA | #0HH i AR T K
= Hard Blockage: fiTA Cell —@EAREIIESR E XA -
= SoftBlockage: A5 Cell RATEREE IR (LU Legalize) H 4 RETAAESR & XA -
=  Bound: FREM Cell LITHAESR & HIXIHA
= Exclusive Bound: f57€ ) Cell A AUMAESR & BFIX AN, 1 HIHAR Cell AVFBAESR E X
A
= Group Bound: #53E Cell WAUJBAEFE K BEAN T BE ((HE A Fia 7€ A7 BD WA TR XA
»  HAL S EFRAE], BRI A




KU EJLE, TR AR alk? B A,

BB R FTdE, AWz 00 R BAEIE, AT W M- PRI A s KRN OREI I 2 p, RIAK
FEMINA . MO, RIVERIBE BT A A S S A ARG &R, BERT B TA00R, REMREZ
e

HSEALAE Placement, BEHH &N BRAREOR UM . 2 T ATk BZAEHIZOR, ToE,
ME AT REAE T -

TR B LSS B v, S IR 1C Wik 5Nl Floorplan fELEEN 2.

L& ignore pin X7 non-stop pin

B clock tree

i HAE T 1C Compiler EFEH, FEff CTS B, KINH —A register ] clock pin B/ ignore pin
/& non-stop pin.

W2 ignore pin, M ZEWRIE CTS I REIXAS sink HERRESR: WIE 2 non-stop pin, NI &Mk
B LIXAS sinko X PIFRE Bl 7 JE [ o

WEFRRISE A, KISE TR clock S5 Ris ). W K.

Lx’l
D @ | PAD O

GCLK

implicit ignore

> CLK

implicit non-stop

HA ) register 7 FC 4040, i Q IBIE—A inverter R T H SR AN IG_ ;. Q U
5% X7 —4 Generated Clock(GCLK) .

(Rl T ELAHE 5 XA register Y CLK pin #&—7> non-stop pin.

[RIE, 3XA~ GCLK JBId— PAD firth B A, A 15 At register HIFE. [H4d, TH
HES HIX &> implicit ignore pin.

Gl TR, BRINESE S Z T . K EY register B CLK pin BB N ignore pin B oA FE

s,

Verilog Hfi Blocking Assignment
#1 Non-Blocking Assignment

Verilgo A HFIR(EIER), H"="K<H"Blocking Assignment"FlH]"<="%& /7~ {]"Non-Blocking
Assignment",


http://noyesno.net/page/asic/floorplan.html

HREBZ, XRS5 "blocking" AR I A G = T ASKE 2 T B
BN, Sl ) H PR SEERE R F i

module rtl_a(clk, data, regc, regd, rege);

input data, clk;

output regc, regd, rege;

reg regc, regd, rege;

always @(posedge clk)
begin
regc <= data;
regd =regc;
rege <= regd;
end
endmodule

module rtl_b(clk, data, regc, regd, rege);
input data, clk;

output regc, regd, rege;

reg regc, regd, rege;

always @(posedge clk)
begin
regc = data;
regd <= regg;
rege =regd;
end
endmodule
IF 2 () G B2 rege,regd,rege IX =AM E T, BEPRAN R R XS rtl_at R, R RARIAA
regd==regc MJif, HSARELES T -
IEFIRE SR CREER AR rtl_a).



data regc regd rege
—» GLK —» CLK > CLK
I r
D or— YHb o D o —
data regc regd rege

N ’—> CLK ’—> CLK |—> CLK

Blocking & Blocking T H4

G ST i 8 114 5 B it S HE A BT U 11 "Blocking" B I 2 £ XA AT & o "Blocking" & f1 4 B0 2%
(simulator) KUt

MEF|"=", BEPFTIEM Blocking Assignment i, simulator 2% 31)1% 2515 A6 B2 3/ SE B

ITIEAERE—T&iEA]. Mi"<=", El"Non-Blocking Assignment" | It 75 25 518 A1) 1 SLBR AT

AT L2 HRAFE T — 2180

KHA 7RI AN ], A simulator BUAE S5 SEBR_ A ER A — R Y1) "event" IR A,

AR — DR

CTS: Clock Tree Synthesis

CTS HI4FX & Clock Tree Synthesis, H: H 12 X A] 58RI [F]— N 8115 5 2108 SN i 15 5
Y TR A 7] o

CTS FYSEIN M2 a5 LI A28 I R I 1S 5 B0 %57 3 A buffer B0 inverter >k balance
IS 5 I EIR

Pin 45 ;R EY
Pin K%Y VilEA #E
exclude pin ignore pin AN AT R
stop pin sync pin e S TR D=
non_stop pin (EREEE S UBr S v}
float pin AT R R “AEJE
TODO

HF R IR RIZ BIREIT

N TR AR E AN IS RO, A0 /N TR I A % FE T DG R o XA




Wit 2RI FR N Multi-Voltage(MV) .
I AR N7 R L R X 3R ] L X 3k 1 2 22 mT AR A R

VDD IVDD/IVSS ?
VSS RVDD/RVSS ?
| PVDD/PVSS |
| IVDD/IVSS ? |
input | RVDD/RVSS ? | output
R > +omeee > level shifter
R > +omeee > isolation cell
N > o >

| retention cell |

+ 4

SR 2 1 DX FLE L R AT A AN ] IS S A% A 75 2 P e . X ] DO I R (S 5 4
(]38 AR A Level Shifter 1 cell SSZIR .
SR 2 T X IR S DX ) — N B OC T T, A SIS 5 4 B B3 R Bl Csink)
M G5 ARE. XA LUESIE ABEFRA Isolation Cell 1] cell SRSZH
T SR 2 i DX FRLYEA DR FT T, (B S X RR A R B B R BT, XL
B M FR 2N Retention Cell 112 % 570 (cell) KSZH .
Level Shifter
Level Shifter 1R i SR W] DUBCEE 4 AT XA S, AT LATBEE SR «
7E IC Compiler #1, JZi#id insert_level_shifter iX ™2 K ATHAE 11
AT AT R IEN RS (strategy), FIHIPIANM A MismA::

= set_level_shifter_strategy

o HSPEMRETTIA: s BMKIS AR R ?
o FAWME: LWL IN?

= set_level_shifter_threshold : % KHJHEZ 4 72 level shifter?
Isolation Cell
Isolation Cell )3 ZAER /2

= EABEKE TRV buffer

= WL ETE LB R A A AR E AR S
MZHE H, IREIR, Isolation Cell F2—M&HHI{E 5 (-isolation_signal) >kt TAERE .
EAFRE MG SE (-clamp_value) JodEA2E —MEHL: 0. 1. B3 latch (BifFEds) HUfE, &
SRIX NS B = Fh AR Isolation Cell 24,
1T Isolation Cell 75 EE7EAH G LU BT FL 500 B I8 TAE, & WA TR E— DML B R R
IXTE IC Compiler F4#% N Isolation Power.
FHRAHIR 1solation Cell F1fd A SEms 7] LLH a7 2

= set_isolation : il Power/Ground {55 . BifA{E . WHLE port | 7 E4H N5

= set_isolation_control : i % {5 5 A4 A7 B
Retention Cell
Isolation Cell 32 #HF—ANHYRX IR L S . Retention Cell M 3= % FH i XA, E0T
DATE % X S5 fL 5 00 B R R e 08, JRERENIKE . WIIHE E&, Retention Cell 52
MHME AR S 274 (Register)o MHRIEHEN BF, & RAAM T E— s ) gt .




XA PEHE N AE IC Compiler H# % A (Retention Power) .
F Kk Retention Cell R4 A S 1 2
= set_retention
* set_retention_control
Power Switch Cell
Multi-Voltage JEHY (R385 v Bt vh, BEAR FLUR I T A S AR 5 LK), AR 75 B — SRAF BRI cell
RIS IR BRI OG . X PRSE AL cell FEMPRERE B AR E —MPRFBR I 10 Cell, B THAI
{5 F B AR AR o
it B AEVE R MUK chip HH Y chip——7E:05 P CE — >/ MO Ring".
S —Fh AR 2 3 power switch cell 14153 cell —FEUETE row L.
TODO
UPF Abstract Demo

create_supply_set primary_sset

create_power_domain PD

set_domain_supply_net PD
-primary_power_net primary_sset.power \
-primary_ground_net primary_sset.ground \

set_isolation iso_cstr -domain PD \
-isolation_power_net primary_sset.power \
-isolation_ground_net primary_sset.ground \

-clamp_value 0 | 1 | latch \
-applies_to outputs | inputs | both \
-source \
-sink \
-diff_supply_only true | false \
-elements port | pin \
-no_isolation \

# -isolation_supply_set

set_isolation_control iso_cstr -domain PD \
-isolation_signal pin | port | net '\
-isolation_sense low | high \
-location self | parent | fanout \

set_retention ret_cstr
-retention_power_net primary_sset.power \
-retention_ground_net primary_sset.ground

create_supply_net VDD -domain PD

create_supply_net VSS -domain PD

create_supply_set primary_sset -update \
-function {power VDD} \



-function {ground VSS}

Scenario in ASIC Design

IC Compiler HH Scenario K4k design A [F LA/EIRZE (Mode) B T /E¥ 55 (Corner) .
A HEM Scenario I%LH =Mode % H x Corner %1 H .
Mode & Corner
=  Function Mode
= Scan Mode
o Scan Shift Mode
o Scan Capture Mode
o Scan Compression Mode
= MBIST Mode

= Boundary Scan Mode

= Fast
=  Slow
= Typical

=  OCV(On Chip Variatio)
Scenario Diff
b design RIZFEHIFE S, — design fEFEAE N AFIN scenario, X4 scenario 2 [A][1) %
A B FEARIBA KT .
— MR W SR R R LU A AN ] scenario Z [A] IX A EAEF T o

&= ASIC 1ZiTHIE : Ad#h ( Clock)
B

oy, FERPTATHEMABE, BARBKAGE TIESHRARF, mTLliie
WG SRS, FHERZE.



clock reconvence

i

>
I PAD O L;—DF—

crystal
sitive unate
D Q H CG PO -
GOLK
r__dockganng

negative_unate

OSCI pLL [+
DT non_unate

10
.

ole

:
Sy

I
Clock: pulse generator
latency
skew D a 5 5
uncertalnty —Ghechs:
setup
hold

> CLK > CLK recover

removal
[y [y
= ="

sinks: floating pin, stop pin, non_stop pin

BIFZY%R ( Timing ) @7t

TR, MEAFPAAe A, A A A . e, MU .

oyt WP edEA, R RE IS

E- YN v

FATHT U RECT et 2 AU R ECR Fa (0 R 2D 2 . g R84, U I P 4R Al
BRI N e . XRBREKREIE, FIRZMOASSE, KEHMRE RS0 R 2
g2, REFHEST. MAHME SRR HIRZ T HTZA — MR R ST %
Aoy e LEn T B2k E

PRI TAMHT— AR =R (a7 dh, A —FF, RERA T PN &
AN N TR 88723 18] A T8 — A v I 7 it 0 2 1 o 3B G — S R 4 1) 7 i 52 21 R — MR L
T BN TR o A RIS RS, it R AT — D AT R R B, B e
AR T, ENRAC TR P A RSX AN R 1, B RAE T AN ANRERFE TR L.
AT — PP Ol & P ERUK IR EL, Ja— R O0 N SR R RCR N R RIE, R E 1K
LRCREORY , B I AT EESRAGAL TNHC — AT A 87 e % 1R — 7 TN R 1]
ABERPREAREAR S o XA LS U, A ORUESEAL AT AR I B2 — N 5 (R 1)
T, RATA REPRUEFUK ZRAE 12 RS % IR IS 1T .

A0 AR A T B A B BT — N LR BRI “PKE”, RAEIX MK E R hf%
i R R B A AL AR AE PR ST AR, AR H I B R (T ek
SE o BRI EICAER BT GEF N BE S 1 LIRS 154N IE. WEASN TS
P Z A 5 LI 8] — 4, BEASAE Ak BT I A A7 i A o BRI o 8 EOR AR A IR I



BTSN T R 2 1 (FRATHEIXAMN AR setuptime, 10N tewp), I HAXADEL
P IR FEAAL — B B B 5 BN TA] (FRATHEX AN AIFR Y hold time, C4 thold)
7 Re e S AE A . BB TR B AR BT — N TN T R ATIEA teaw, REET
ETRKEAB T, FAMRE S G, v 1 ORIESEE B IEifE i, UER:

thold < tdata < T - tsetup

WERAIE thowd < taatar ML TN —MEMEEITURATIEIR AL WERAZ taan < T - tsetwps
N AMEE R TTHORA B AR T — DN . SLPRrO TE T 0T, XM R AT AR
y‘j:

tslack-max = (T - tsetup) - tdata >0

tslack-min = tdata = thold > 0

ZRE—K, AT TER AR WML ITTZ I toackmax M tsiackmin /& 7 Y IEELAT L T o
PAHEZ A ZEFRN Slack o Slack ik, FATIRZ Y "MET", Slack Jfi, AN
Violation,

FL b, WA FERERITZ A E S A H GRS, CAIRAAEEdE, to BT “n
T (a5, AR T EE S G5 EE, e 2% A Cree Kb
GEFEPUE) RERM o V3R LA BT CRbinit a5 5 B MOV HIE, 6T
6 B PN I ESCHR A i O 2B OB i CEEIn Qg )R R A A (GRATIEN takg) o
Kt I PN AE A BT 8] ) 2SN TAC N teome, AT :

tdata = teik-g + tecomb

I, BATNZ O ERIE T PR PR 484 o HSEPRN Y, 7 i
AR IR A A5 R, FRATTIE 7 B — AR RS 0E X

Timing Path
input delay L > ol }D o oLt
input transition | .- output delay

driving cell io latency

o !—5-@—“ ’—>I-CLK

IR toaw FLCHUR BRI S — SR B @G AL 18 I F (RIS [R] . X 25 B i, A1
FEAUM Timing Path. .45 —> Design H A GEFK) Timing Path, A N[ PUff:
= AR T g 21 55— AN AE i 5 T B AR S\ i 1 () A i
= ML B 3 design ()% H 2 1
= M\ design (1% N\ 3 A7 570 00 B A\ i
= M\ design Ff NS 2] design F%a H i 1
A 1 Timing Path [)& X, KT B FRTHEHS ERinT DR i design T A 1)
Timing Path , TFEEAIN Slack.
» FalsePath: ITif False Path, ]S oRULHLZTRASLEH IS FARAE, (HEEPR EAIAT] fE
AR EALHIT Timing Path.
= Disabled Timing Path : Af/1f3 S iRHHAERFEF) Timing Path .
= Multicycle Path : JEH ) Timing Path 7E—/N ol i BA P 58 e e fan . ARy, 2ds
AR LIRS, T2 T — e A A e 58 e A% 38, X FRREER ) Timing Path 1Y




% Multicycle Path .
K855 (Clock)
E_ LB A, FATHr e a5 5 #2 BARIE AL T 1Y ISt A E EH A A R AR
8
I 5 5 A 3 2 AN T s BT FH RIS TA) AN 2 i 2 A R 1R o BB -5 9 S FH AT JE B RO AN
e,
= Latency : AL B0 (F 5 A% 2 B A7 A 5T 10 S N\ i BT A BB 8] € SN Clock
Latency -
= Uncertainty : N5 5 4% 356 2 P9 AN AN [ 59715 5500 A 10 I 18] 1 Z {5 JATTFR A Clock
Uncertainty. Ifi Uncertainly 52 3 AT LA N 47 o
o Skew : [Fl—WEHE S H AL ISR R SBUN S A 2 57, AR R
Skew o
o litter (B13h) : WIANAFIRZ) (EEZAHLIAN D B0 (E 5 T I e
A G AR E TP AR G S s N A 2 R, AR A Jittero
tuncertainty = tskew + tjitter
XFT litter, G HEAHNT Skew 11 5 ELEL/N, AT A BRI AT BEPIE AR E TR IS B0 5 U
TESERRBE T, FRATHE L Skew Z—%&, FATHE VLI CTS (Clock Tree Synthesis) 3% H
[t 2 dnfa ik Skew JRAHEHL/N

INFES BT IR

(RDFEMR L, OADIFERCERA . e A s IR TB) L sk bt R e

Leakage Power

Leakage Power ;& — Pl HIRIIFE. FTiBeErs, ZIRE DIREARAESCERIG LT =&
I Th#E. MOS & BRI R AERS E RS MR

Leakage Power ¥+

—MREETCHY Leakage Power TEANF M AR T RIBE—AS—FE . A 7 AUTHSAE 5 S2hr
ESERGE, AT RO &AM N RS BB A MR HEAT A

Eean—/~Pifn A 5 HETT(NAND)H Leakage Power RJ DLTHELUN T :

Power = P(AB)*Power(AB) + P(A'B')*Power(A'B') + P(AB')*Power(AB') + P(A'B)*Power(A'B)
Fe i P(AB) IR AB IX i NARAS IR AEME R . IR AR MRS IR MR iZ 55T
7t Synopsys B lib FE SO, B0 BonHhE ST FEMARASXT R leakage power, B8535 14 FH BR
M cell_leakage_power
cell(AND2) {

cell_leakage_power : 0.00123456 ;

leakage_power() {
when : "IA1&!A2";
value : "0.00654321" ;

}



leakage_power() {
when : "IA1&A2" ;
value : "0.00345678" ;

}
T HIE S AN GRS B R AR, BT B H B S SAIF(Switching Activity Interchange
Format) 3. ff 853 VCD(Value Change Dump) 3 1.
Dynamic Power
BN TFEA HH T35 5 B A thoR AR DG B S kAT 1 A8 80 51 S Y
Dynamic Power=V2 * f+ C
S 2 WL, EARFEAIC Dynamic Power, BUH [EACHE, B FRACHIE, 2=T0E C W FEEH
SR TZWET .
SAIF & VCD
= SAIF: Switching Activity Interchange Format
o BEETH toggle count FE FIELANRES (0/1/X/2) BN A EE(E R
o JEH LK VCD U,
= VCD: Value Change Dump
o iGN EAESL (simulation) it FE HHE 5 & AR AR LA 40T
o vcd2saif 7] LLFEH vCD S A SAIF SCA:

Design Rule Constraints B2 X F{k
32

Design Optimization i 7 T ik ) DRC(Design Rule Constraints) = % /&f§ max_transtion .
max_fanout. max_capacitance =},

* max_transition / min_transition (input pin, output pin)

* max_fanout / min_fanout (output pin)

* max_capacitance / min_capacitance (output pin)
max_transtion 3= %2 F7E input pin _I, max_fanout 1 max_capacitance - %2 f17E ouput pin
o
max_transtion F max_capacitance & j5 KI5 X
max_transition 1 max_fanout A% i _- /& [A]#% ] (indirectly) "] max_capacitance.
TEHE cell FOAEIR (delay) i pin _E /Y transition B, FEA DL input pin Y transition time
Al output pin XN capacitance fEAZETE R . HTH P EE R ZIEL M (nonlinear) 1],
SEFRA ST LUT Table 25 1A 54 H (interpolation) 1575 H . 24 input transition B{# output
capacitance #H T LUT Table FJYEEIY, #t 75 2Lt FH 41 {E (extrapolation), X2 5205
IR
HA | max_transtion Fl1 max_capacitance [FJ{E N 1% 5 /& LUT Table AR B 2 8 K1E



HIE T %1, DRC Violation K/, B IE R AL T ERTHR SRR .
DRC LB

min_capacitance

max_transition

max_fanout

max_capacitance

¢ or W e

. cell_degradation : max_capacitance = f(input_transition)
FEr i DRC 15 B
report_lib -timing 1] LA%I|H lib_pin [#] DRC 15 E..
PIN(name) : in, capacitance, fanout_load, max_transition,
rise_capacitance, fall_capacitance ;
PIN(name) : out, capacitance, max_fanout, max_transition, max_capacitance,
min_fanout, min_capacitance ;
PIN(name) : inout, capacitance, fanout_load, max_fanout, max_transition, max_capacitance,
min_fanout, min_transition, min_capacitance,
rise_capacitance, fall_capacitance ;

SRR (ASIC) FRRYTR/EERTT
(standard cell)

H 4R 8 FRL I (ASIC) HH T 2 F 21| MR L6 BE A BT (standard cell)Wé ? 1X AT LLA Synopsys T.H[¥)
gtech £ HHg IL— Bt

= buffer

= inverter

= AND/NAND
= OR/NOR

=  XOR/XNOR
= Mux

=  Adder

= D Flip-Flop
= JK Flip-Flop
= Llatch

= |SO/ISO Latch
= RS Latch

#name #pins #inputs Houtpus #pin_function_class #pin_names

GTECH_ZERO 1 0=>1a0 | Z
GTECH_ONE 1 0=>1a0 | Z
GTECH_BUF 2 1=>1al | AZ
GTECH_NOT 2 1=>1al |AZ



GTECH_AND2
GTECH_AND3
GTECH_AND4
GTECH_AND5
GTECH_ANDS
GTECH_NAND2
GTECH_NAND3
GTECH_NAND4
GTECH_NAND5
GTECH_NANDS
GTECH_OR2
GTECH_OR3
GTECH_OR4
GTECH_ORS5
GTECH_ORS8
GTECH_NOR2
GTECH_NOR3
GTECH_NOR4
GTECH_NOR5
GTECH_NORS
GTECH_XOR2
GTECH_XOR3
GTECH_XOR4
GTECH_XNOR2
GTECH_XNOR3
GTECH_XNOR4

GTECH_AND_NOT
GTECH_OR_NOT

GTECH_AO21
GTECH_OA21
GTECH_OA22
GTECH_AO22
GTECH_AOI21
GTECH_AOI22
GTECH_AOI222
GTECH_AOI2N2
GTECH_OAI21
GTECH_OAI22
GTECH_OAI2N2
GTECH_MAIJ23
GTECH_MUX2
GTECH_MUXI2
GTECH_MUX4
GTECH_MUX8

2=>1a2
3=>1a3
4=>1 a4
5=>1 a5
8=>1 a8
2=>1a2
3=>1a3
4=>1 a4
5=>1a5
8=>1a8
2=>1a2
3=>1a3
4=>1 a4
5=>12a5
8=>1 a8
2=>1a2
3=>1a3
4=>1 a4
5=>1a5
8=>1 a8
2=>1 xor2
3=>1 xor3
4=>1 xor4
2=>1 xor2
3=>1 xor3
4=>1 Ixord
2=>1 a2
2=>1 a2
3=>1 a2b2
3=>1 a2b2
4=>1 a2b2b2
4=>1 a2b2b2
3=>1a2b2
4=>1 a2b2b2
6=>1 a3b2b2b2
4=>1 a2b2b2
3=>1a2b2
4=>1 a2b2b2
4=>1 a2b2b2
4 3=>1 maj23
4  3=>1 mux21
4  3=>1 mux21
7 6=>1 mux4l
12 11=>1 mux81

U'lU'l-l>U'l\lU"-l>U-,U-,_b_bwwU-,_bwmbwwmmpwmmmbwwmmbwgommhw

|ABZ
|ABCZ
|ABCDZ

| ABCDEZ
| ABCDEFGH
|ABZ

| ABCZ
|ABCDZ

| ABCDEZ
| ABCDEFGH
|ABZ

| ABCZ
|ABCDZ

| ABCDEZ
| ABCDEFGH
|ABZ

| ABCZ

| ABCDZ

| ABCDEZ
| ABCDEFGH
|ABZ

| ABCZ
|ABCDZ
|ABZ
|ABCZ
|ABCDZ
|ABZ
|ABZ
|ABCZ

| ABCZ
|ABCDZ
|ABCDZ
|ABCZ

| ABCDZ

| ABCDEFZ
| ABCDZ
|ABCZ

| ABCDZ

| ABCDZ
|ABCZ

| ABSZ
|ABSZ

| DOD1D2D3ABZ
| DO D1 D2 D3 D4 D5 D6 D7



GTECH_ADD_AB 4 2=>2 a2 xor2 | ABCOUTS

GTECH_ADD_ABC 5 3=>2 maj23 xor3 | ABCCOUTS
GTECH_ISOO_EN1 3 2=>1a2 | DIEN DO

GTECH_ISO1_EN1 3 2=>1a2 | DIEN DO

GTECH_ISOO_ENO 3 2=>1a2 | DIEN DO

GTECH_ISO1_ENO 3 2=>1a2 | DIEN DO
GTECH_ISOLATCH_EN1 3 2=>0 | EN DI DO
GTECH_ISOLATCH_ENO 3 2=>0 | DIEN DO

GTECH_OUTBUF 3 2=>1 unknown | DATA_OUT OE PAD_OUT
GTECH_INOUTBUF 4 3=>2 unknown al(2io) | DATA_OUT OE PAD_INOUT DATA_IN
GTECH_INBUF 2 1=>1al | PAD_IN DATA_IN
GTECH_TBUF 3  2=>1unknown | AEZ

GTECH_FD1 4 2=>0 | DCPQQN

GTECH_FD14 13 1=>0 | DO CP Q0 OQNO D1 Q1 QN1 D2
GTECH_FD18 25 1=>0 | DO CP Q0 OQNO D1 Q1 QN1 D2
GTECH_FD1S 6 4=>0 | DTITECPQOQN

GTECH_FD2 5 3=>0 | DCPCDQOQN

GTECH_FD24 14 2=>0 | DO CP CD Q0 QNO D1 Q1 QN1
GTECH_FD28 26 2=>0 | DO CP CD Q0 QNO D1 Q1 QN1
GTECH_FD2S 7 5=>0 | DTITECPCDQOQN
GTECH_FD3 6 4=>0 | DCPCDSDQAQN
GTECH_FD34 15 3=>0 | DO CP CDSD Q0 QNOD1 Q1
GTECH_FD38 27 3=>0 | DO CP CDSD Q0 QNOD1 Q1
GTECH_FD3S 8 6=>0 | DTITE CP CDSD QQN
GTECH_FD4 5 3=>0 | DCPSDQOQN

GTECH_FD44 14 2=>0 | DO CP SD Q0 QNO D1 Q1 QN1
GTECH_FD48 26 2=>0 | DO CP SD Q0 QNO D1 Q1 QN1
GTECH_FD4S 7 5=>0 | DTITECPSDQQN
GTECH_FJK1 5 3=>0 | JKCPQQN

GTECH_FJK1S 7 5=>0 | JKTITECPQQN

GTECH_FJK2 6 4=>0 | JKCPCDQOQN

GTECH_FJK2S 8 6=>0 | JKTITECPCDQQN
GTECH_FJK3 7 5=>0 | JKCPCDSDQQN
GTECH_FJK3S 9 7=>0 | JKTITECPCDSDQ
GTECH_LD1 4 2=>0 | GDQQN

GTECH_LD2 4 2=>0 | DGNQQN

GTECH_LD2_1 3 2=>0 | DGNQ

GTECH_LD3 5 3=>0 | GDCD QQN

GTECH_LD4 5 3=>0 | DGN CDQOQN

GTECH_LD4_1 4 3=>0 | DGNCDQ

GTECH_LSRO 4 2=>0 | RSQQN

BIRERH lib_cell

flhn, BRI GGKS TT(AND2), ££ IC Compiler FF AT BLRI U1 64>
get_alternative_lib_cells [get_lib_cell gtech/GTECH_AND?2]



IC Compiler PR H#RTS

Bl RGAR B
print_variable_group system
print_variable_group timing
print_variable_group power
print_variable_group test

report_app_var *

IC Compiler g2l Timing it&RIE
=

Timing TH & ELPE K — AN FH RN 1 )
1. Operating Condition Xf. PVT

2. —/NPVT 0] EAXS R Z A library U1
3. —library AT LA —/N 52 %5 R[] min version
4. T\ L] ocv(On Chip Variation)#) 77 2 fii15 constraint A8 5 55 Ay ™ 4%
5. A[LLEIL set_timing_derate HE—B'E constraint
TODO

High Fanout Net Synthesis

High Fanout Net
= Clock Tree
= Reset Network
= Scan Enable Singal Network
= Normal High Fanout Net
=Bk High Fanout Net
icc_shell> printvar high_fanout_net_threshold
high_fanout_net_threshold = "1000"

all_high_fanout -nets -through_buf_inv -threshold 1000

High Fanout Net f¥)ZbF2

Ideal Network

7E design 317 layout Z fll, cell [1] location ZANHE N, XK X T high fanout net [ timing
il B ARARA R .



SR A VRV 2 high fanout net HACFEHEIR 215 v, 110 7E B St 2 IX B8 net 24 {EHAR )
%2k, B Ideal Network.
Xt ideal network, AFFE AT L, WATFEHIT DRC KL, Timing THE i iR BEAR(E 1
7o
A AL
set_ideal_network

=  DRC Check Free: max_capacitance, max_fanout, max_transition

= Latency and Transition Time are constant (default 0)

o set_ideal_latency / set_ideal_transition

= size_only for cells on ideal network

= dont_touch for nets on ideal network
Ja At

remove_ideal_network

DeCap Cell

£ CMOS HLERIZATIEFEH, (5 5 A KA Ak v] fE 2> T B r i R AR OE o« X AT DA R AR E
FR) B B (DC) B 1 — S8 (AC) TP L s .

SR AE FLE Y] Power AT Ground Z [AJ42 A\ —N1d 24 K/ capacitor, FJFH capacitor (13 52 i
BH B AR, P AT B Y P R R 51 o IX AN R APR N Decoupling Capacitor (A% HLZY) o
ASIC it SRSZEX AN H I cell #{#% N Decap Cell. HHT'EH KA E®INGE, BT
physical only cell ffJ—#ii,

Decap Cell ] A SEILAR AR 5t & — AN i%E 4% Power FI Ground Y capacitor.

Decap Cell il % B 1E row %, B3 hard macro HIFfT.

N Decap Cell #1 Tap Cell FZH-&44, 8% W] LU AE Endcap Cell.

ey
W e L EE HAH AN N EEE L EE NS s fl

A

R EEE R E |

ﬂII!'JII!'JII!'JII!E!ijl!ﬂ'.ﬁﬂ'.ﬁﬂﬂ'ﬂﬂl'

ISR BT A poly, FITHREIZL (] M1 4L AP i ) Diffusion Capacitor (N Well Capacitor
B —FRSEE ). IXA capacitor F P i 7331 Fil Power A1 Ground AHIZ

Tap Cell

N Well £ P-Substrate ik T —~ PN &5, SN 1 B4 iX A~ PN 45 4% 1F [ {f & (Forwad Bias), %
Gy IME I N-Well HEBE R m B E b, R P-Substrate EERIRAKHEIE L. v T7xA
H 10 FR L Well Ties A1 Substrate Ties, A B 11 {4 Well Contacts 5% 7" Substrate Contacts.
W ETE R PN S545 FIE RS, R RETE R Latch-Up ZU8, MR EEANE e


http://en.wikipedia.org/wiki/Decoupling_capacitor
http://noyesno.net/page/asic/tap-cell

1E CEER AR AR ELA ) X FEEZS Well Ties A1 Substrate Ties:

= Rule of Thumb: There is no such thing as too many tie-downs.

= Rule of Thumb: Wherever there is any spare space in an N well, put in a well tie. Wherever

there is any space in the substrate, put in a substrate tie.

= Rule of Thumb: Place your well ties and substrate contacts before you do any wiring.
Horp— Ml A ties (1) SRBE 02 M€ BERG — € [A17E, B 7 ZE — > well contact M substrate
contact. JITiH tap cell it & FH RSZHLX — H I
it B LLEEE well tie BERAERAHE S TTH, XMIF LA 75 E M tap cell 1o
SZE R, tap cell 7E floorplan B BY ik N iZ B 47 T . 7E IC Compiler ', #] LLH @y 4
add_tap_cell_array fll insert_tap_cells_by_rules K52,
T ElZ&— tap cell 1] FRAM View L& HRIZREHE 7372 “TUR" 1] poly.

—A“H group bound fiift timing
path BI5IF

% timing path FIFEH— B R Bros:

buf_SMC_2/A (THHBUFFXT) 0.013 * 21.471f (1126.96,3018.00)
buf_SMC_2/Y (THHBUFFXT) 0.263 21.735f (1130.33,3018.60)
buf_SMC_N_2 (net) 0.000 21.735f # dont_touch,long wire
buf_SMC_1/A (THHBUFFXT) 9.619 * 31.353f (1279.84,-4059.60)
buf_SMC_1/Y (THHBUFFXT) 1.145 32.499f (1283.21,-4060.20)

buf_SMC_N_1 (net) 0.000 32.499 f # dont_touch
buf_SMC/A (THHBUFFXT) 0.006 * 32.504 f (1364.60,-4071.60)
buf_SMC/Y (THHBUFFXT) 0.121 32.625f (1367.97,-4071.00)

— buffer JAETE design FITIHES, SR 9\ A “KiEBIH” 7000nm £, ZFid— thin channel
K3 design FIKHS, & T 9ns ZH) delay. 1M HHT net #ik53F N dont_touch, AHERIAT
et

Ut 1945 &) (placement) 45 SR N 1% 24 3 /S buffer AE—i .

X E R Dy TRBA 2% “Hin]”, FATHAT LLE B 4P constraints 2K 515 T HA1F 58
it

create_bounds -name buf_SMC -effort medium [get_cell {buf_SMC_2 buf_SMC_1 buf_SMC}]



Buffer/Inverter B9 EEY QoR AY=2
i

—ANSEBRBI T, B T AHFS(High Fanout Synthesis) i %6 F 1Y) buffer/inverter YE I AT AN, Hith
AEAHIA . 13RI H A 2 R AR KR——3F ZL& Routing DRC % H -
set bufs { TM7BUFXC TM7BUFXH TM7BUFXJ TM7BUFXL
TM7BUFXM TM7BUFXN TM7BUFXP TM7BUFXQ }
set invs { TM7INVXC TM7INVXH TM7INVXJ TM7INVXL
TM7INVXM TM7INVXN TM7INVXP TM7INVXQ }

set_ahfs_options -default_reference [concat Sbufs ] ;# Flow A
set_ahfs_options -default_reference [concat Sbufs TM7INVXP ] ;# Flow B
set_ahfs_options -default_reference [concat Sbufs TM7INVXC] ;# Flow C

set_ahfs_options -default_reference [concat Sbufs Sinvs ] ;# Flow D

T %58 post-route hold fixing J5 14558 (timing 45 5A4H24):
Flow A B C D
Buf/inv cell count 272534 285452 299507 267999
Route drc violations 694 4327 115 91

M routing [ FH R, Flow D &5 4T, buffer/inverter F1% H A BRI
"Flow B"&5 SEANGE, J2FAN TMZINVXP 1] size KK T o #li/h—2E/) 2 J5, "Flow C"4&H T ik
ANEEE R,

Timing Related Script

% i #24E Timing Path [ clock
proc list_clock_group {}{
set all_clocks [get_clock *]
echo "# clock = [sizeof collection Sall_clocks]"
foreach_in_collection clk_from Sall_clocks {
set name_from [get_object_name $Sclk_from]
foreach_in_collection clk_to $all_clocks {
set name_to [get_object_name Sclk_to]
# Skip same clock
if {Sname_from == Sname_to} continue
set timing_path [get_timing_path -from Sclk_from -to $clk_to]
set n_path [sizeof collection S$timing_path]
if {Sn_path]>0} {
echo "TIMING PATH: Sname_from -> Sname_to : $Sn_path"







