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RSB 43 #ir -Static Timing Analysis
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Bl ( clock skew )
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AT$hE|ZE 7 clock to setup path

AP E|E D clock to pad path

LR TEIEHS| ) paths ending at clock pin of flip-flops
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BT$PBI3ESL  clock to setup path
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EHBIZESL pad to setup

clock

interconnect

pad _»

and
logic

clock
| I |
\ valid X : valid
: L input : logic and routing Eﬂip-ﬂﬂp:
@ delay | delay 1 setup
i external i i
Lomarging | . !
| ' path delay |
g >

minimum clock period



B i o T B A2

KRR

XREFRTRERERLEERKY, HAE1ZEMNER
AR, BREHXRBEEN I ERE R
HYBS PR B 12

FRAS I A AT LA BB dE ISR KRR, B E
BN F RS, ATLARE XEEBE

BRAMMAFE: Retiming « Pipeline

27



B RT3 7% -Ritiming

Clock Period = 10 ns
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B FFL4L 73 7% -Pipeline
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Timing Analyzer
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Timing Analyzer

Timing Analyzer — Delay Matrix

LoTining Analyzer X
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Timing Analyzer

Timing Analyzer — Setup/Hold
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Timing Analyzer

Timing Analyzer — Registered Performance

s Timing Analyrer

5B MR e B +
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Timing Analyzer

Timing Analyzer Summary

Type ’-?';I:_;L;al From To
1§ Worsteasetsu | AT )] B s ———————— :..f.l.'jatiHE!:EF!.’.'.-'."C:f—':*':.'.’.!?!:?!.t.a”—":"
E Wiorst-caze too 9526 n= ctl_cordic:ct_corels_out[17] w_out[11]
i Wiorzt-caze th 0257 nz rezet ct_cordic:ctl_corelbs
i Clock Setup: 'clk’ | 22.49 MHz [ period = 44 468 nz | floating_cordic:f_corelzhift_right:shitt_2kmp[4] | ct_cordic:ct_caorelxo[23]
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Report K138

Arrival Time- {55 1A 07(8]

=X ERENESEIREEREPTE— S e
XA, FT{ES AR FREFESNEIEM EESEIX
FEE ERIZ e B g a) R EBERTHY 2 A
Required Arrival Time- 23K E| 1A g]

BFR RAT , RRBEKESEIZEHEBHRE—IFERL
HY 2l 1& 18]
Slack- K=

FNEIZER R —45E R 0K 2R [8) 5 5K FR
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5%

37



PT T 15
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1. BEagifE
- BRI (search path ) FIiEFEEKE ( link path )
- ENZITHE

- EERINEEIT o ‘ \ \
- BMEEFH. EZGEER, iwwORE. IREIFI(EEATE]
2., WiRART AR (Z)5R)
EMXEIEEER, K. AAEM (uncertainty) F0;% f5 B (E]

(laten g}%
N i im O BY &R
3. IHEH B 5 9ME R ( timing exceptions )
- yﬂﬂﬂﬂgé (multlcycle aths )
- SRR (false athsg
- lfﬁﬁﬁﬂ‘j(ﬂ: =g\ LHT\ FZ1E 0 E| ( path segmentation ) FASLRE/N
( disabled arcs )
4. HTORAMERIRS
- 1‘ BT
- HERRARRE
- R FRS
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set search_path . $QUARTUS_ROOTDIR/eda/synopsys/primetime/lib"

set link_path {" alt_vtl.db apex20ke_asynch_mem_lib.db
apex20ke_lvds_receiver_lib.db

apex20ke_cam_lib.db apex20ke_Ilvds_transmitter_lib.db apex20ke_io_lib.db
apex20ke_pll_lib.db

apex20ke_lcell_lib.db apex20ke_pterm_lib.db}

read_verilog
{ $QUARTUS_ROOTDIR/eda/synopsys/primetime/lib/apex20ke_camslice_pt.v }

read_verilog
{ $QUARTUS_ROOTDIR/edal/synopsys/primetime/lib/apex20ke_ramslice_pt.v }

read_verilog shug_pt.vo

current_cdesign snug

link_design shug

read_sdf shug_v.sdo

create_clock “CLK"” -period 4 -waveform {0 2}

check_timing
report_analysis_coverage

report_timing



PrimeTime

m ENREGE

Maxinmam Data Delay

— Regl [~ —h Rez 2
Clodk Delay 1 > /
tsu
— D — 21
Clock Delay 2 -

clock delayl- clock delay2+max data path+t [ clock period

Max data path & Fas8 t, N EHFF&FEHEHEIZIEL
1R
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EAUFERE

® clock delay1=0ns

® clock delay2=0ns

® max data path=tco+path delay=1.449ns+0.258ns=1.707ns
B T=4ns, N slack=4ns-1.707ns=2.293ns
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| EIARERE

Startpoint: 1_inst (rising edge-triggered flip-flop clocked by clk)
Endpoint: 1 inst2 (rising edge-triggered flip-flop clocked by clk)
Path Group: clk

Path Typa: max

clock clk (rise edge) a

clock network delay (ideal) 0.

i inst/clk (apexz20ke lceall) d.000 0.000
1
a

i inst/regout (apex20ke_lcell) 449 w 1.449
1_insta/datad (apex20ke_lceall) .258 1.707
data arrival time 1.707
clock clk (rise edge) 4.000 4.000
clock network delay (ideal) Q.000 4,000
i_inst2/clk (apexzoke_ lcell) 4.000
library setup time d.000 4,000
data required time 4.000
data required time g Sanp 4,000
data arrival V MET: i 5 VL[] -1.707
slack (MET) VIOLATED: "1 2.293
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PrimeTime

B REFRf(E)RE
Mirnmum Data Delay

-_._ Rezl { @w > | Ree2
Clock Delay 1

..

Cl-:-cl-;]:?aﬂ_‘ ‘ L \ — "

clock delayl-clock delay2+min data path -t,,[10
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{RFFETIE HE 2

® clock delay1=0ns

® clock delay2=0ns

® min data path=tco+path delay=1.449ns+0.258ns=1.707ns
® intrinsic hold time=1.284ns

B 0l slack=1.707ns-1.284ns=0.493ns
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 REHERE

Startpoint: i_inst (rising edge-triggered flip-flop clocked by clk)
Endpoint: 1 _inst2z (rieing edge-triggered flip-flop clocked by clk)
Path Group: clk

Path Type: min

Polnt Incr Path
clock clk (rise edge) 0.000 Q.000
clock network delay (ideal) 0.000 0.000
i _inst/clk (apex20ke_lcell) 0.000 0.000 T
1_inst/regout (apex2dke_lcell) 1.449 + 1.449 1
1 _inst2/datad (apex20ke_lcell) 0.258 ¥ 1L.707 T
data arrival time 1.707
clock clk (rise edga) Q.000 a,.000
clock network delay (ideal) 0.000 0.000
1 inst2/clk (apexzOke_ lcell) 0.000 r
library hold time 1.284 * 1.2384
data required time 1.284
data required time it U 1.284
data arrivaltkj_V MET: /e L[ -1.707
slack (MET) VIOLATED: " A 0.423
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KRGt B R
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D mRIEBRERE TRt EIAMER SN RERLER
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L/ ARFFATE RIS FN L SR F IR
PrimeTime RYEAR1Z 1z

51



#hFERE

B 287 setup time /hold time BYERH|, ERkF W &/ EEA
O 1‘|_7,__[lz,(é E FFJHAFN setup time #A hold time , TTEBTE#E .

- ?*21111 I BT s B HAZ 20, B MM & eS8 cell EIRZ 1, il &
e HYEENIRT B 2 1, ﬁﬁﬂ‘hﬂjm 0.5, 7 NHIEIPBIE RS
I‘Eﬂ AMIRFFETB]AY slack o
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Logicy

Td?=2

Logicl Logic2 Logic 3
[ | Tl =2 Tdz=3 Td3=2

CLK B

IF b,
20 > Logicd Logic5 Logicé
Tdd=4 Tch=3 TdE=1
h\-\_\_,_.--"f-ﬂ_._l

Logics \

=

AT HARE 20, A4 2RRY cell LIRZE 1, A =S

BYIESIRTE 2 1, 1%¢#Hﬂeﬂm 0.5, T E

~

FEATI8)AY slack o

E

:H’JL_LHT@%M%
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m EFIEIT, BAESTRE, s EEE, BA
dc HEESH IR IEARM SR HE M KR RFITSEE
EEERY

B BETRRIGESTERZERD

m XAEARIZ (input delay) FIFZREEE (output delay) ,
MR 2rER L EHE BRE
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-

CLK

Td=Tcell+Td4+Td5+Td6+Td8=1+4+3+1+2=11
Td=Tcell+Td1+Td2+Td3=1+2+3+2=8
Td=Tcell+Td7+Td2+Td3=1+2+3+2=8

T EBRRE:
TR B ERER:

2 Lagicy
I.-’/F_ Ta7=2
|
\
_—!-: Tdl=2 Tde=3 _I‘qii
b [togt |  [ioges | | o6
—— |
T4 =4 TdE5=3 Tdo=1
Logics
STFLIEIEIZR: Td=Tcell+Td4+Td5+Td6=1+4+3+1=9
SFEEKEZE:
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Ffr LA Tlongest=11,Tshortest=38
T setup time BY slack : Tclk-Tlongest-Tsetup=20-11-1=8
3T hold time BY slack :  Tshortest-Thold=8-0.5=7.5
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