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= Without global timing constraints = With global timing constraints
= Logic tends to be grouped to = All timing paths are evaluated
improve internal timing at the = 1/0 paths are improved (CLBs

expense of /O timing are place closer to I/ pins)
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° Hﬂq%#lkbrgﬁ create clock -period 10 -waveform {0 5} find (port CLK) ]
B

0 5 10
set clock latency -rise 1 —-fall 2 find (clock CLK)

1 7 11

set clock uncertainty -rise 0.8 -fall 0.5 find (clock CLK)
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0.2 1.8 65 7.5

» Clock latency & uncertainty
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* Need to specify timing relationship from ASSP to FPGA to guar
antee setup/hold in FPGA

T,, represents tota
| clock-to-output ti

me of ASSP (i.e. d ASSP FPGA/CPLD
atasheet SpeC) \ reP%l /T&—b Tdata_PCB Tdataint rePgRE
D { D Q
\ /@— _L C .
> T L Toikzint >
CLR = CLR
H_J
To,/Th
Teiki @ Tikoext
OSCU

* Represents delay due to capacitive loading
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* Need to specify timing relationship from FPGA to ASSP to guar
antee clock-to-output times in FPGA

FPGA/CPLD ASSP
reg1 reg?
5 PRE q Tdat?int TdatajiCB 43\_[3&@-
Toktint G
> 1 > | Te/T
H_J
Teo .
\ Teu/Ty, represent to
tal setup/hold tim
Tk (ext) /I——Ll\ Tl e of ASg{3 (i.e. da
UOSC tasheet spec)

* Represents delay due to capacitive loading
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Source-Synchronous# e
D - Q { (\ jdatain Dir;;eEgQ ;upthSgQ —d%
> — § ( i > — > — clkout
[ ] e g [P [Re

ASSP2

PRE

CLR

« Both data & clock transmitted by host device with designated ph

ase relationship (e.g. edge or center-aligned)

No clock tree skew included in calculation
Target device uses transmitted clock to sample incoming data

« Data & clock routed identically to maintain phase relationship at

destination device

Board delay not included in external delay calculations

» Clock trace delay (data required time) & Data trace delay (data arrival time) are equal and offset

AV

Enables higher interface speeds (compared to using system clock)
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Multicycle (1)

Standard single-cycle register transfer

FPGA/CPLD reg1 reg2
PRE PRE
D Q D Q
CLR CLR
clk
Launch edge S °
regl.clk I\ ‘ ‘ ‘
‘ S QD
reg2.clk ‘ AI \ ‘ ‘
H O 81 Latch edge

— * Multicycle Setup = 1 (Default)
Multicycle Hold = 0 (Default)=*
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Understanding Multicycle (2)

Change to a two cycle setup; single cycle hold transfer

FPGA/CPLD regi reg?2 In this example, there is no
o PRE 5 5 PRE 5 enable to prevent partial da

ta from being clocked into

P CLR —P oL REG2, so hold timing analy
sis will check if data can ar

Launch edge clk rive too soon at the input t

- L~ o REG?2.
regl.clk I\\ ~ ‘ ‘ ‘

reg2.clk ‘ \ ‘
HO 32 Latch edge

— — * Multicycle Setup = 2
Multicycle Hold = 0 (Default)
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A false path is the path which is never sensitized/cared du

e to the logic configuration, expected data sequence, or ope
rating mode.

e It will not be checked in STA

FPGA

regi reg?2 reg3
data PRE PRE PRE
D— D Q D Q D Q
clki
e

| > cua > cun
clk2 T
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Xilinx FPGAR A% £ &% (1)

oINPT 25 (1R B A 0

o HIANMIE (Input paths)

o 620845 (Synchronous element to synchronous elem
ent paths) .

o i #41% (Output paths)
o JEEEkMAE (Path specific exceptions)

o BHBWINERNERLIRAGE, NGRS
2R . FPGASEIL T BAEN P 2R AR K, 58 AR
iR 4, &L T H AR

o ZIWgmiEARTRM T — g — A E it A T4
W, HIRAEETEAC R S R A AR
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Xilinx FPGAR AR £ 5@ (2)

o R FLREAM NI R TE HE S R E N R R

, ERZIRFMRERENR 1. Wi B AR 2R
FEAFE:

o REEFEP R4 R EHHZ R (Global Period)

« R AREZ LA (Global OFFSET IN)

. R IREZIE (Global OFFSET OUT)

© N TIREARHERTE, 60T LU R IR ER AR A K

- ZJEWIEIE (Multi-cycle Path)
« TIG (Timing Ignore)

© TR X P BI AR, AR IS M SE R R R i B R4

HAH . )R8 AT Jy AA 2 B TR T P S I B2 o5
PSR, 2 S mn B R Fe e
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#37. Timing Constraints

= #£57.Timing constraints 7 2 P 20

Step 1: 1% path endpointsi#f 17 53 2H.

Synchronous element 1/O pads
Step 2: fE4 54 2 [A]F5 ﬁﬁﬂ?é&k

= Global timing constraints use a default grouping of path endpoints whic
h makes it easy to constrain your design
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S DIRDEE et U R 1
NET SYS_CLK PERIOD=10ns HIGH 4ns
XA LI HOKE 4 B INEISYS. CLKAT KN A B A [R5 e 1 I

* PERIODZJIR H sl AbH &5 A7-#% i B 1) S AH 0] @, G SR AL [F] 22 oo s
BOARGAIAE I, IS4 EATTIB) B RE 3R K BRI FR 1) APERTODZ SRAE B — 2,

FF1 |
B E: _._{
. CLKE#mAZ ETABTIZAETHEST ™

- B RAH10 ns = QLK_"’>

BUFG
- B AFF245 2 A CLK#) FTREE AR A, ﬁfrwés&ﬁ/\ﬁiiaaﬂ?
FRE94YREAH10 ns - 5 ns = 5 ns

JS2 AFESS i B 240 2R ] L) 51
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« TS _Period_1 TS Period_ 240K #35, TS Period 25 HiZ]
HAEAETS_Period 1FMAZIRAA 245, WA PLE I 321 5R0A

 TIMESPEC TS Period_1=PERIOD "clk1 in_grp" 20 ns HIGH 50%;
 TIMESPEC TS Period 2 =PERIOD "clk2_in_grp" TS Period 1 * 2;




-/_\_
DCM# o % & & #d4¢ % %

» DCMiir A\ i B2 50K B S0 450 04 o 1R A R
B AR SAZ R AT - R AR AR A S Y AR
TIMESPEC “TS_clk20” = PERIOD “clk20_grp” 20 ns HIGH 50 %

o  CLKO#HnH i 1 _F H 3= K B HIZ RN
TS clk20 0=PERIOD clk20 0 TS clk20*1.000000 HIGH 50.000000%

o CLKOOHy im0 FHBIF=A R B2 WA
TS clk20 90=PERIOD clk20 90 TS clk20*1.000000 PHASE + 5.000
000 nS HIGH 50.000000% DCM

clk20 CLKIN

CLKo| clkeo 0
CLK20] clk20 90
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(#s 21 R IR BARFNET 3R Z Bl LR, WS ZI R E 1 FMER I B A Zs da
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1m B HT N
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BUFG
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o WAL LIRANAL LA B ZE B AR
o M NE IR [E] 20 o4 B % A\ (OFFSET IN)
o MI[FIZE oo 2 g A g ' %67 (OFFSET OUT)

o N T RTRC i B R AR AT SEAL N s i 2[R IR AR Y AZ 2
Y, R 2 RSN ERI A E s S N\ e L 5] B TR RO
Fo WBEZARNANBTREZ], MIRIES T — 2 #f I
FPRZR. TRGRG A ML M AL RE NN %], B
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% %3 %9 % OFFSET IN

. OFFSET _IN _BEFORE
o ULHH 7 H N LA R RS TR BT 2 K B TR HE A4
FI T30S P 0B S i N S AL 638 4. T2
5P P S B 4L 2 BT AR A R KT
Al (CEBR, S AE) , 7 MR SRR .

- OFFSET_IN_AFTER

* I A A B AR A XU B JE 22 I TR) Bk A Y
WG, WAl DA R A IR ) _EFR
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% % ) £ OFFSET IN

FRPRREF

T TI(I;IC T

UTAT ImOT
A
jml “ﬁ)\ﬁﬁﬁ & Tsm
r> |4 > D
CLK —

« WA ZARTET R FR
o 155 b — 20 g IR N ] S B AR 5
Tarrive=Tcko+Toutput+Tlogic
« EEBEBNEMIEZ B TarriveBIZ2A, ARIZEN:
NET SIGNAL_IN OFFSET=IN Tarrive AFTER CLK
o BITKINF )R B A B ) 5 044 -
Tarrive +Tinput+Tsetup<Tperiod
KIIENET SIGNAL_IN OFFSET=IN Tdelay BEFORE CLK
Tdelay<Tperiod-Tarrive
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Tros1c
Lo — 1w

T Q,M{ AP

CLK
o R Tperiod=20ns, Tcko=1ns, Toutput=3ns, Tlogic=8ns, 1&Z%

H W AZ 21K
B Tarrival=Tcko+Toutput+Tlogic = 12ns,

O RAOFFSET IN AFTERBHTIREELIR N

NET DATA IN OFFSET=IN 12ns AFTER CLK
Ot e LIEFOFFSET IN BEFOREHITIREBAIR, '©Al]
=EMHK
NET DATA IN OFFSET=IN 8ns BEFORE CLK

36
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B L N

SYSCLE I
_OFFSET N _OFFSETIN | |
i =1.25ns : =1.25ns | |
l Data X Data X
| | |
| |
Data 2 | Data IX Data |
§
|

——VALID=2.5ns VALID=2.5ns —=

NET "SYSCLK" TNM_NET ="SYSCIK";

TIMESPEC "TS_SYSCIk" = PERIOD "SYSCIk" 5 ns HIGH 50%;
OFFSET = IN 1.25 ns VALID 2.5 ns BEFORE "SYSCIk" RISING;
OFFSET = IN 1.25 ns VALID 2.5 ns BEFORE "SYSCIK" FALLING;
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OFFSET IN BEFORE % #

 TIMESPEC TS clock=PERIOD clock grp 10 ns HIGH 50%;

« OFFSET = IN 3 ns BEFORE clock;
clock_in ‘ ‘ ‘ | ‘ \

L—1U NS —e —_— |<_3n5

data

Slack: -0.191ns (requirement - (data path - clock path
- clock arrival + uncertainty))

Source: reset (PAD)

Destination: my_oddrA ODDR_inst/FFO0 (FF)

Destination Clock: clockO_ddr_bufg rising at 0.000ns

Requirement: 3.000ns

Data Path Delay: 2.784ns (Levels of Logic = 1)

Clock Path Delay: -0.168ns (Levels of Logic = 3)

Clock Uncertainty: 0.239ns
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OFFSET IN BEFORE % #

 TIMESPEC TS _clock = PERIOD clock 10 ns HIGH 50%;
 OFFSET = 1IN 3 ns BEFORE clock RISING;
 OFFSET = 1IN 3 ns BEFORE clock FALLING;

oo LA

a—10 nE—DJ - |‘_3n5

data

Slack: 0.231ns (requirement - (data path - clock path
- clock arrival + uncertainty))

Source: DataD<9> (PAD)

Destination: TmpAa 1 (FF)

Destination Clock: clockO_ddr_bufg falling at 0.000ns

Reguirement: 3.000ns

Data Path Delay: 2.492ns (Levels of Logic = 2)

Clock Path Delay: -0.038ns (Levels of Logic = 3)

Clock Uncertainty: 0.239ns
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1% %3 5 £ OFFSET_OUT

. OFFSET OUT_BEFORE
%%T 0 Fr B N AZAE R R PP 22 BT 25 BB ]

© MR TR A\ g B SE IR AT PATHSRCHS = Einiss v 0 6 20
FEII RS E TR, AR X B e 5L T4 H g ) S8 B A 2 AT
@%,UWE?—ﬁ%LEN@ﬁX,%ﬁ?—&%#ﬁﬁ%
JE o

. OFFSET_OUT AFTER

RSB A M S K CEIR, %
e b e vew B

2
il
X
E‘%T
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% % ) £ OFFSET OUT

padasd: b=k s

/T‘ CEO) .
rf SR |—’ > >
CLE

- TTEZEKBH LR ERTIE]
« €M : Tstable= Tlogic+Tinput +Tsetup
o WEHETcTH e H w0 2E EER B SR AT Tstab 1 ARG E T oK
N2 CIRYNIR TP =5 &/
o SEIL T ECRE 55 045y H o B B3R 7 LR
Tcko +Toutput+Tstable<Tperiod

NET SIGNAL_OUT OFFSET=0UT Tstable BEFORE CLK
NET SIGNAL_OUT OFFSET=0UT Tdelay AFTER CLK

H fhTdelay<Tperiod-Tstable -




1% 93 79 £.OFFSET_OUT 52 #

FF i B 8%

T

T LOEIC T

R S
/T‘m:n \ )T
r AR |—‘ L

CLE

« 5F:
BEIS B W1 920ns,  J& S NIBRIERS TinputN4ns, FENLI[A] Tsetup
Nlns, " [aJiZ%E TlogicHAER] A8ns, &5 B 1% B e 2101,
- EFE:
« OFFSET OUT BEFORE fW#2Z1HE A:
NET DATA_OUT OFFSET=0UT 13ns BEFORE CLK
« OFFSET OUT AFTERZJR:

NET DATA OUT FFSET=0UT 7ns AFTER CLK

SETUF
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OFFSET Constraints Reporting

» Timing constraint reporting is handled by the Timing Analyzer
» The Offset In/Out constraints take into account the clock delay and jitter

Timing constraint: QFFSET = OUT 15 ns AFTER COMP "clk pin" "RISING";

8 paths analyzed, 8 endpoints analyzed, 0 failing endpoints
0 timing errors detected. I

Minimum allowzble cffset is 7x§.449n9.n

Slack (slowest paths): €.551lns (requirement - (cleck arrival + cleock path + data path + uncertainty))
Source: led ctl i0/led o 1 (FF)
Destinaticn: led pins<l> (PAD)
Source Cleck: clk rx rising at 0.000ns
Reguirement: 15.000ns
Data Path Delay: 3.8léns (Levels of Logic = 1)
Clock Path Delag: 4_e33ns (Levels of Legic = 2)

Clock Uncertainty: 0.000ns




OFFSET_OUT_AFTER%

 TIMESPEC TS clock=PERIOD clock grp 10 ns HIGH 50%;
 OFFSET = OUT 3 ns AFTER clock;

clock_in
|-<—10 ns—.l — 3 ns
data
Slack: -0.865ns (requirement - (clock arrival + clock
path + data path + uncertainty))
Source: OutD 7 (FF)
Destination: OutD<7> (PAD)
Source Clock: clock3 std bufg rising at 0.000ns
Requirement: 3.000ns

Data Path Delay: 3.405ns (Levels of Logic 1)
Clock Path Delay: 0.280ns (Levels of Logic = 3)
Clock Uncertainty: 0.180ns
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B Given the system diagram below, what values would you pu
t in the Constraints Editor so that the system will run at 100
MHz? (Assume no clock skew between devices)

Upstream Device F P G A Downstream Device
ans| | S, ... -
IR >l R [ >
D Q B—8 o 0 o—j—H D Q

> |>_ >

45
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ANswer

Given the system diagram below, what values would you put in t
he Constraints Editor so that the system will run at 100 MHz?

Upsteam Dvis FPGA Downstam Deice
UL - .‘:H‘s‘"""'mﬁ """ A LT

D Q B—8 o o o~ j—H D Q

> > >

« Answer: PERIOD =10 ns, OFFSET IN =6 ns, and OFFSET OU
T=5ns
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« ZJAH] (Multi-cycle) B8 BEARLEIR FOVF#5 8Kk 22 I 4 3]
), Z A2 H 84 FHHFROM: TOZ) A5 1) 78 i o

« FROM:TOZI W M EETE o A [F] B s [a] 18] 22 J& HA g4

- — =

e FLOP Fror €% rfop
—\ D Q —Q)— D Q —Q— D Q Sl
CLKA - - —t

. BUFG FLOP ~<— ¥ FLOP
BUS [7:0] N OuT2
CLKB > g S S

CDATA  BUFG

D
- &

= Unconstrained Data Path

Vv = Constrained Data Path




SRAMNKBH R

D a . a Mutiple-Cycle Path Ao a do a
REG REG REG REG
CLK EN CLK EN CLK EN CLK EN
—\ CLKA | |
-—/
D Enable

o TEPINIT R 18] E 2 R R AR 2 R B VRS O
« TIMESPEC "TSid" = FROM "MC_GRP" TO "MC_GRP" <value>;
- K, “MC GRP’IN 7oA 2 M “Enable” N £ {8 G215 5 WX Bh 11
TAEaH, INEHEEE(E S LS H 0 — A8 4k
° Z‘J%ﬁ[ﬂ:
NET "CLK1" TNM_NET ="CLK1",
TIMESPEC "TS_CLK1" = PERIOD "CLK1" 5 ns HIGH 50%;
NET "Enable” TNM_NET = FFS "MC_GRP";
TIMESPEC TS _Example = FROM "MC_GRP" TO "MC_GRP" TS _CLK1*2;
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FROM:TO#® %

IR AR AR S [ e £

o U TR R AR A BT, ARSI N
SEESTHISE SR Z, AR P 25 R 2 20 o B FROM: TO
345 SUT R oK

DATA

CLK_A
CLK_B

R AN B B FE RS 7 8 X sE R AR, H TR Bf
B2 18] NAFE R AR T8 290K, A PLEES7. FROM:TOZ) K

D

Q

e

L

7€ X LI [AJSEIR

TIMESPEC TS_clkA _to_clkB = FROM CLK_ATO CLK_B 8 ns;




Y N
) £ 3 X 3 3

Ignored Path
o WP SR I e o g
BeAE, LA P 2 AEG EG
|3//f|§ o CJI:K CkK
o /D SCINRRERS [E], H 2 -
BRI RE I F R .
[ >

o BEERRLRDIR: fog —HFALS NN T od; F8E Rsh—4H
AT 2R N HARR 74

o fFHHA “TIG” KHFFIFROM-TOZ R F% I8 7 /NN 43 2H 27 T
A% . (ER it e, B P aires s 3 BRiX s igiz .

o  TEN oAz a2 (TIG) HiEvks2: TIMESPEC"T
Sid" = FROM "SRC_GRP" TO "DST_GRP" TIG;

NET "CLK1" TNM_NET = FFS "GRP_1";
NET "CLK2" TNM_NET = FFS "GRP_2";
TIMESPEC TS_Example = FROM "GRP_1" TO "GRP_2" TIG;
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B Constraints Editor

Processes: uart_led

¥ Design Summary/Reports

 Expand User Constraints int | %  oeign usiities
. - User Censtraints
he Processes window i °

Create Timing Constraints
I/0 Pin Planning (PlanAhead) - Pre-Synthesis
I/O Pin Planning (PlanAhead) - Post-Synthesis
. - [@] Floorplan Area/I0/Logic (PlanAhead)

- P21\ Synthesize - XST

=) €21\ Implement Design
« Double-click Create Timing | = 8% v
H P El Generate Post-Map Static Timin
ConStraI ntS t)% Analyze Post- l&ap Static ngng

~~~~~ @}  Manually Place & Route (FPGA Editor)
)  Generate Post-Map Simulation Model
=t ()_ﬁ Place & Route
=) () Generate Post-Place & Route Static Timing
Analyze Post-Place & Route Static Timing

[@| Analyze Timing / Floorplan Design (PlanAhead)
‘j‘ View/Edit Routed Design (FPGA Editer)

NN



BEAT FRSHZIR

« PERIOD constraints can be entered Timing Constraints cOex
by clicking Clock Domains ey &
« Constraints can be deleted by right<c ) Show constraints from spedfied e only
IiCking the Constraint @ Show constraints from all files
. . Constraint Type
+ Right-click here and select Create
Constraint to make a PERIOD cons o
traint 7 E)x;eegt;i:rr:Conditions
i#- Group Constraints
- Miscellaneous

\ Create Timing Constraints for Clock Domains (PERIOD)

1 TS_clk_pin clk_pin clk_pin 37 ns 50 % HIGH

TIMESPEC Narge * © Clock Time Name Clock Net * Reference TIMESPEC Pericd Duty Cycle Factor Edge Phase Shift Input Jitter
2




n
G GEAD il

) -

Inttial active edge used for

T I M E S P E C n a e OFFSET value is setto HIGH\| k— peroD —
I 1|

Specific constraint value =g
« Active clock edge e

* Clock net name: ;dk _pin

D Uty CyC I e Clock signal definition

@ Specify time

Relative to other PERIOD >
TIMESPEC Rising duty cydle: |50

(7) Relative to other period TIMESPEC
« Useful for designs with multiple oo
C I ock S i g n al S Operand: @) rjlulnpiy by Divide by
« Can define both frequency and P *

phase relationships wie: B
Input jitter




n
H4TOFFSETZ R

Timing Constraints 08 X

Constraint Files

- Global OFFSET IN and | et 5

OFFSET OUT constrain e ek
ts can be made fromInp |
: Clock Domains
« Right-click here and sele | |[_ Ipp
ct Create Constraint to | |, orgming Condtor:
make an OFFSET constr L= ™
aint

Clock pad net and period

* Input clock pad net:
Ik pin

Input clock period information:
Clock Name : dk_pin Create/Edit ...
Period : 37 ns

Duty Cyde : 50%

Input pad timegroup/net

j_Input pad net: [3 ‘ B

Create ,..

utS Or OUtpUtS El Timing Constraints
Outputs

Constraint information

* External setup time (offset in):

_ Unit:
E s [5]

Data valid duration: _ Unit:
'8 | Ins
Input register timegroup:

‘ E] Create ...
Clock edge
@ Risi

/ Create Timing Constraints for Inputs (OFFSET IN)
Pad Group Port Value ™ Valid Duration Clock * Register Group Clock Edge/Phase Source
1 S5ns 8ns clk_pin RISING uart_led.ucf
2




- ———
UCF&X # # #

# Define CLK
NET "CLKP_I" TNM_NET = TNM_CIk;
TIMESPEC "TS_CIk" = PERIOD "TNM_CIk" 10.0 ns PHASE 0.000 ns HIGH 50%;

#OFFSETS
NET "DAT*_I" OFFSET = IN 5.0 ns VALID 2.7 ns BEFORE "CLKP_I" RISING,;
NET "DAT*_I" OFFSET = IN 5.0 ns VALID 2.7 ns BEFORE "CLKP_I" FALLING;

NET "DAT*_O" OFFSET = OUT 15.0 ns AFTER "CLKP_I" RISING,;
NET "DAT*_O" OFFSET = OUT 15.0 ns AFTER "CLKP_I" FALLING;

NET "DATAL_I" TIG;
NET "DATA2_O" TIG,;
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TimeQuest Timing Analyzer

« Timing engine in Quartu

s |l

software

 Provides timing analysis
solution for all levels of
experience

Features

Synopsys Design Constraints
(SDC) support

« Standardized constraint met
hodology

Easy-to-use interface
« Constraint entry
« Standard reporting

Scripting emphasis

e Presentation focuses on usi
ng GUI

Fle Edt View MNetist Constraints Reports Script Tools Window Help

+ [ x [ o4
5 Timefuest Timing Analyzer Summary
S 50CFis Lit Command Info Summary of Fathsl
BR Summary (Setup) Fiom Node | ToMNode | Launch Clock | Lateh Clock ~
B8 Summany Hold] 7 inst2[15]
o~ Report Timng 2 inst2[13] b |
3 |1.045 [inst2(3] [l clk clk1
4 11048 [inst21]  [q1] clk1 clk1
5 |1.045 [inst2(2)  [qf2] ok ck1 &

Path Surmary | Stetisios  Data Path | wiavetom | Path Surmary | Statistios | Data Path ‘wavefom |

Path #1: Setup slack is 1.045 Path #£1: Setup slack is 1.045 I

Data Arrival Path

Total  |lner RF |Type  |Fanout  |Location Elemel

+ .| [{]oooo oo = 4,255 ns

—— e ———————————————— | [2]1.257 1287 R k del )

(=1 Launch =1
g Peport RoKM 2 (3]s nzs0 dTeo |1 Unassigned _[instzll | | | L2noh Block I—L
= HEEUHSDC 4)1547 D000 RRCELL |1 Unassigned |...lrege o
=1 - 0ons
% Fieport Unconstiained Paths |5]1.547 0.000 RR IC 1 Unassigned Jldate Setup Relationship
B Report Ignored Canstraints |6]4.255 2708 | RR CELL 0 Unassigned | g[15]
R Fieport Datasheet < | > Latch Clock Lat:hl
B3 Check Tining Data Required Path
s ES Total Inct RF Type Fanout Location Elemei Data Arrival
] Feport Net Timing.. |1]6.000 8000 ..ge fi
] Report Path |2l6000 o000 A K del
] Report Mirimum Pulse Width... i 5.300 0700 R oExt 1} Unassigned | q[15] L
] Create Slack Histagram...
42 Macros

BB Report All Summaries g |
E8 Report Top Faling Paths Slack 1.045 ns
5 Report&11/0 Timings 3 | 15 | > v

tch read_sdc "C:/altera_trn/Quartus_IT_Software_Design_Series_FoundationsQIIF7_2/5olutions Final_projects /Schematic/pipemult.sdc”

icl> update_timing_netlist;

icl: create_timing_summary -setup -panel_name '‘Summary (Setup)"

tcl> create_timing_summary -hold -panel_name “summary (Hold)"

icl: report_timing -to_clock clkl -setup -npaths 10 -detail path_only -panel_name {Report Timing}
i) Info: Report Timing: Found 10 setup paths (0 violated]. worst case slack is 1.045

& 10 1.045

tel

i) 1nfo: Reading spc Filer 'cifaltera_rrn/Quartus_II_software_Design_series_Foundation/QIIF7_z/solutions/Final_projects/schematic/pipemulc.sdc’

+ |\ Console /| Histary

For Help, press F1 Ready
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- Opening the TimeQuest Interface

* Toolbar buttor &3
* Tools menu
. Tasks window

. Stand—alone mode
. quartus_ staw

Command line

' i Fl == ' Fl i Al E . = : = = i Ll i '
@ File Edit Wiew Project  Assignments Processing Window  Help
J Dedd & @ =8 | < o |[pip|  EDA Smulaton Too b g
Project Mavigator . x Run EDA Timing &nalysis Tool —

Eﬂt":_lrl B Launch Design Space Explarer

Eyn:lu:nnell EFZCEF256CE

;E; pipernult

Advisars 3
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ImeQuest GUI

File Edit View Metlist Constraints Reports

Scripk

Fodalimes dem i Venctem 1] Sofhware De-*

- (L,

Tools  Window  Help

L) Heport Liming

B Timeluest Timing Analyzer Summary
ER SDC File List

% Surnmany [Setup]

ER Summary [Hold)

o Beport Timing

Report Pane

Command Info Summary of Paths

ey

smsamemgriprmiesemss  rofrecies

Menu access to all TimeQuest features

ToMode |Launch Clock | Latch Clock

From Mode

- inst2[13] qli3] clk1 clk1
1.045 |inst2[3] qld] clk1 clk1
1.045 [instZ[1] ql1] clk1 clk1
9 [1.045 |inst2[2] ql2] clk1 clk1

Path #1: Setup slack is 1.045

Path Summar_l,l] Statistics  Data Path l Waveform]

View Pane

b

Data Arrival Path

,|] Statistics] Data Path  Waveform l

Total Incr RF Tvpe Famout Location Eleme
o i (T ot 42
A
B Feport RSKM A~ %::;i; ;;2; R - :”k gel Launch Clock Launchl T
% Report DOR — | [E[1 X uTco 1 Unassgned inat2[1
P Fepot SOC 14]1.547 0.000 RR CELL 1 Unassigned ... Jreqe 66 ns
% Feeport Uinconstrained Paths 21.54? 0.000 RR IC 1 Unassigned | ...]JIdat: Setup Relationship . ¥
% Repott Ignored Constraints 54.255 2708 RR CELL u] Unaszigned | q15]
E& Report Datasheet < | R4 Latch Clock LatChI
E& Check Timing Data Required Path
;n; HDZD_?::; Tatal Irer RF Type Fanout Location Eleme: Data Arrival
[Report Timing. | :
Tas kS Report Net Timing.. [1]e000  [5.000 .gelti
Repott Path... |2|6.000 0.000 R .k del
|: Fieport Mirimurm Pulss ‘wWidth,.. 15.300 0700 R oE st 1] Unazzigned | g[15] L)
[ Create Slack Histograrn...
Macros
B8 Report &l Summaries B
% Feport Top Failing Paths Slack :1‘.045_ns
E& Report All 1/0 Timings . < | > v
*lzz tclr read_sdc “C:galtera_trn/uartus_II_software_Design_series_Foundation/QIIF7_2/SolutionsFinal_projects/schematic/pipemult, sdc' Y
E é') Info: Reading S0C File: 'C:ifaltera_trn/Quartus_TI_Software_Design_Series_FoundationQIIF7_2Solutions/Final_projects/Schematic/pipemult.sdc’ )
24 tol: update_timing_netlist;
25 | tol: create_timing_summary -setup -panel_name "summary [(Setup)”
B tcl: create_timing_summary -hold -panel_name "Summary (Hold)"
27 | tol: report_timing -to_clock clkl -setup -npaths 10 -detail path_only -panel_name {Report Timing}
E j') Info: Report Timing: Found 10 setup paths (0 wiolated). worst case slack s 1.04% ConSOIe Pane
33 < 10 1.045
134 | = H =
— v
< | >

60 + _Consolegﬂ History fn'r

For Help, press F1

Ready




SDC File Editor = Quartus Il Text Editor

TimeQuest File menu = New/Open SDC File

* Use Quartus II e

ditor to create
and/or edit SDC

* SDC editing unigq
ue features (for

.sdc files)

* Access to GUI dial
og boxes for const

raint entry (Edit
= Insert Constra
int)

* Syntax coloring

* Tooltip syntax hel
p

61

Quartus Il Fi

le

menu

s Quartus Il - C:}
File Edit Wew Project Tools  Window

= New = Other

Files

q; 35

3G

M 3'? =#*****1‘*1‘*1‘*1‘*1‘*1‘*1‘********************************************
an 3 # Create Clock
G 39 #**************************************************************
40
41 create chock -name {clkl} -period 6.000 -waveform { 0.000 3.000 } [get_
4z create_clock [-add] [-name <clock_name =] -period <valuez [-waveform <edge_list>] [ <targets=]
43 -add: Adds clock to 2 node with an existing clock

44 Efraees TAme <eclock_name=: Clock name of the created clock
| -period <value=: Speed of the clock in terms of clock period

A 45 # 3t 1 aveform <edge_lisk=: List of edge values
S% 46 HwwwE % otargets>! List or collection of targgts
= 47
A 45 set_input_delay -add delay —tlx -clock [get_clocks {clklr] 3.250 [get_
;& 49 set_input_delay -add delay -gin -clock [get_clocks {clkl}i] 1.750 [get_
50 set_input_delay -add delay -jax -clock [get_clocks {clkl}] 3.2Z50 [get_
@ Si set_input_delay -add delay -pin -clock [get_clocks {clkl}i] 1.750 [get_
ES 5z set_input_delay -add delay -frax -clock [get_clocks {clkl}] 2.500 [get_
53 set_input_delay -add delay —nin -clock [get_clocks {clkl}i] 1.000 [get_
Ea 54 set_input_delay -add delay rax -clock [get_clocks {clkl}] 2.500 [get_
E& set_input_delay -add delay jmin -clock [get_clocks {clkll] 1.000 [get_
2; =13 set_input_delay -add delay qmax -clock [get_clocks {clkl}] 2.500 [get_
b 57 get_input_delay -add delay fmin -clock [get_clocks {clkl}] 1.000 [get_
55 get_input_delay -add delay pmax -clock [get_clocks {clkl}] 2.500 [get_
| 59 get_input_delay -add delay fmin -clock [get_clocks {clkl}] 1.000 [get_
— [=10] get_input_delay -add delay fmax -clock [get_clocks {clkl}] 2.500 [get_
61 get_input_delay -add delay [min -clock [get_clocks {clkl}] 1.000 [get_
= B2 get_input_delay -add delay[-max -clock [get_clocks {clkl}] 2.500 [get_
CeR B3 get_input_delay -add delay-min -clock [get_clocks {clkl}] 1.000 [get_
- 54 zet_input delay -add delay]-wax -clock [get_clocks {elkl}] 2.500 [get_
55 zet_input_delay -add delay]-win -clock [get_clocks {elkl}] 1.000 [get_
BE& zet_input_delay -add delay| -wax -clock [get_clocks {elkl}] 2.500 [get_
57 set_input_delay -add delay -win -clock [get_clocks {clklli] 1.000 [get_
JFor Help, press FL

ports {clkl}] -add

ports
ports
ports
ports
ports
ports
ports
ports
ports
ports
ports
ports
ports
ports
ports
ports
ports
ports

{data=za[1]}]
{data=za[1]}]
{data=a[3]}]
{data=a[3]}]
{wraddres=s[0] }]
{wraddres=s[0] }]
{wraddress[1] }]
{wraddress[1] }]
{wraddress[2]}]
{wraddres=[2] 1]
{wraddre=s=[3] 1]
{wraddre=s=[3] 1]
{wren}]

{wren}]
{rdaddres=[4] }]
{rdaddres=[4] }]
{wraddress[4] 1]
{wraddress[4] 1]
ports {rdaddress[0]}]
ports {rdaddress[0]}]

Ln41, Col2

v

Place cursor over comm
and to see tooltip




m
SDC File Editor (cont.)

Construct an SOC file using

TimeQuest graphical constr Cockrame:
aint creation tools Peiod T E——

“Wawveform edges
Rizing: ng

e Quartus Il - C:/faltera_trn/Quartus_II__Software_Design_Series_Foundatio Falling: nz

0.00 5.00 10,00
File BEE[ view Project Tools Window
@ Targets: |[93t_|30lt8 felk}] J
SOC command: |create_clock -periad 10,000 -name clk [get_ports {clk}]
Paste Crley Inzert Cancel | Help |
i=s Select all Ctrl+A
&=
A
'3 GoTo., Ctr+G
A
}" Increase Indent
Decrease Indent
0 _
o Insert File. ..
”ser empat"' £ Quartus Il - C:faltera_trn/Quartus_II_S jtware_Design_Series_Foundation/QIIF7_2/Ex6/Sche;
nsert Constraink
Create Generated Clack, .. File Edit W%iew Project Tools ‘Window
267 Toggle Bookmark. ChrH-F2 =et Clock Latenc
2% | Jump To Mext Bookmark  F2 mt CIockUncert:iInlII: = 1 HEecreate clock -period 10.000 -name clk [get _ports {clkl}]
ab Jump To Previous Bookmark. Shift+F2 ¥o
Clear Al Bookmarks Ctrl+Shift+F2 ek Clock Groups... ik
= ooRmar d : Remove Clock..,
— i Al
..... Replace Tabs with Spaces Set Tnput Delay... N
= Set Oukput Delay. .. ﬁ.‘
o) .
2 et Fase P = Constraints inserted at curs
Set Multicycle Path. .. e o
Sek Maxirurm Delay. .. = Or |Ocatlon
Inserts a create_clock SDC command Set Minimum Delay...
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SDC Netlist Terminology

Term Definition

Cell Device building blocks (e.g. look-up tables, registers, embedded
multipliers, memory blocks, I/O elements, PLLs, etc.)

Pin Input or outputs of cells

Net Connections between pins

Port Top-level inputs and outputs (e.g. device pins)
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SDC Netlist Example

cell cell=atom/wysiwyg
ina pin = iterm; pin = oterm

¢ inrega

|:>_’Cjombout dataig : ] oo co:mbout port - |/O

out
inb datain
0 ©
J
inclk[0]
.................... Sample Pin Names: Sample Net NameS:
clk clk~clkctrl ina | combat o e ame
inregaldatain ab
[ OO ( i“fega}dk clk~clketrl
outclk inrega|regout .
ab | combout inrega
n et ab|datac

m Paths defined in constraints by targeted endpoints (pi
ns or ports)
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SDC Timing Constraints

* Clocks <t
* /0
* False paths

* Multicycle paths
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Clock Constraints

« Create clock

 Create generated clock

 PLL clocks

« Automatic clock detection & creation
« Default constraints

» Clock latency

» Clock uncertainty




= N

create clock Examples

create_clock -period 20.0 -name clk 50 [get ports clk _in]

clk_in (clk_50) - ‘
| | | |
0 10 20 30

create clock -period 10.0 -waveform {2.0 8.0} [get ports sysclk]

sysclk (sysclk) - |

| I |
0 2 81012 1820

L



Create Clock using GUI

TimeQuest main: Constraints = Create Clock
SOC Editor: Edit = Insert Constraint = Create Clock

Create Clock

Clack narme:

Period:

Wavetorm edges

Rizing;

F alling:

T argets: [aet_poarts {zlk11]

......

SOC command: create_clock -period B -name clk1 [get_ports {clk1}]

[nizert Cancel |

Edit any field
(change values; use wildcards in
targets or command)

Name Finder (

next slide)
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Creating a Generated Clock

« Command: create_generated clock
« Options

[-name <clock_name>]
-source <master_pin>
[-master_clock <clock name>]
[-divide by <factor>]
[-multiply_by <factor>]
[-duty cycle <percent>]
[-invert]

[-phase <degrees>]
[-edges <edge_list>]
[-edge_shift <shift_list>]
[<targets>]

[-add]




Create Generated Clock using GUI

Create Generated Clock

Source clock loca
tion

Clack, name: |'3||“'~='<2

SoLnce: |[get_|:|in3 finst1|altpll_componentipllinclk[0}] < J

Felationzhip to source

f* Bazed on frequency

Divide by I— Phaze: I—

A ultiply by IE— Offget; I—

Duyeyole | Relationship to th
(" Bazed on wavetorm e source

Edage lizh: | | |

Edae shift lizt: | hs | hs | nz

[ |nvert wavefarm

T argets: /|[get_|:|in3 {inst1laltpll_component|plilclk[0]}] J
Target location

SOC command: |n::reate_generated_n:ln:n:k -name clkxz -zource [get_pins finst] laltpll_compone

Inzert Cancel | Help |
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Generated Clock Example 1

Source pin

.............................................................................

EELH .................................. e G T Target pin

create_clock —period 10 [get_ports clk _in]

create_generated clock —name clk_div \
—source [get_pins inst|clk] \
-divide_by 2\
[get_pins inst|regout]

- o



Generated Clock Example 2

masteredges] 2 3 4 5 6 [/ 8
clk_in

pulse_clk_out L

create_clock —period 10 [get_ports clk_in]
create_generated _clock —name pulse clk out -source clk_in\

—edges {145}
[get_pins pulse_logic|out]
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PLL Clocks (Altera SDC Extension)

Command: derive pll clocks

« [-use _tan_name]: names clock after design net name from Classic timing analyze
r settings instead of the default PLL output SDC pin name

» [-create_base_clocks]: generates create clock constraint(s) for PLL input clocks

Create generated clocks on all PLL outputs
« Based on input clock & PLL settings

Automatically updates generated clocks on PLL outputs as chan
ges made to PLL design

Not in GUI; must be entered in SDC manually
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derive pll clocks Example

my_pll

g S e s e e s s |n|:|ku
{in_clk A= B inclkd frequency: 100.000 MHz

c:U

c100

Operation Mode: Normal

c:1

c200

2

c200_shift

Clk |Ratio | Ph (dg) [ DC (%)
cO0 | 11 | 0.00 | 50.00
cl | 21 | 0.00 | 50.00
c2 | 21 | %000 | 50.00

inzt Cyclone Il

Using generated clock commands

Using derive pll command

create clock -period 10.0 [get ports in_clk]
create generated clock —name cl00 \
—source [get pins {inst|altpll component|pll|inclk[0]}] \
-divide by 1 \
[get pins {inst|altpll component|pll|clk[0]}]
create generated clock —name c200 \
—source [get pins {inst|altpll_ component|pll|inclk[0]}] \
-multiply by 2 \
[get_pins {inst|altpll_component|pll|clk[1]}]
create_generated clock -name c200_shift \
—source [get pins {inst|altpll_ component|pll|inclk[0]}] \
-multiply by 2 \
-phase 90 \
[get_pins {inst|altpll_ component|pll|clk[2]}]

create_clock -period 10.0 \
[get_ports in_clk]
derive pll clocks

# Note the clock names for
# the generated clocks

# will be the names of

# the PLL output pins
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File Edit Wiew Metlist Constrainks  Reports

Scripk

B Timeluest Timing Analyzer Summary
= 'ﬁ Llnn:cunstrame

l {:l Setup Analysiz
G- {7 Hold &nalysis

=

Toaols  Mindow  Help

Unconstrained Paths Summar
Froperty Setup |Hold

1 Flllegal Clocks 1] 1]
< ﬂ%rﬁained Clocks 1 ‘.tz/
3 |Unconstrained [nput Farts a4 a4
4 | Unconstrained [nput Port Pathe |51 A1
5 |Unconstrained Output Parts 32 a2
E |Unconstrained Output Part Paths| 32 a2

75 H B £nodes %
BRI T

4¢ Quartus Il TimeQuest Timing Analyzer - C:/altera_trnfQuartus_|lI_Software_D

File Edit ‘“iew Metlist Caonstraints

Feparts

Scripk

Tools  Window  Help

l {:l Huold Analysis

B Timelluest Timing Analyzer Summary
= 'ﬁ Unconstrained F'aths

L

Clock Status Summary
Clock Type |Statusz

1
2

clk t trained
clk_in_100mhz| Baze |Unconstrained

—




SDC Timing Constraints

* Clocks
° I/O <

* False paths

* Multicycle paths




w0 N
Input Delay

specifies the input arrival time of a signal in relation to the cl
ock. It is used at the input ports, to specify the time it takes f
or the data to be stable after the clock edge.

set_input_delay —-max 23.0 —clock CLK {datain}

0 15 30

o

datain | >< Valid Data><

77 > Y { o P4 7ns—>.
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set input delay Command

 Constrains input pins by specifying external device timing param
eters

« Options
-clock <clock_name>
[-clock_fall]
[-rise | -fall]
[-max | -min]
[-add_delay]
[-reference pin <target>]
[-source latency included]
<delay value>
<targets>




OSC

ASSP.CLK

ASSP.OOUT

FPGA.DIN
REG2.D

FPGA.CLK

REG2.CLK

Teua pce

“100UT L. oINf=—

CLK

CLK

Data Valid >
Tdat4int
Data Valid
D QR sFTAE:
’ T oikoext Teikoint

\ 4

\ 4




m
[FIZE R LIR
« Use set_input_delay (-max option) command to constrain input setu

p time (maximum time to arrive and still meet T)

input delay max = Board Delay (max) - Board clock skew (min) + T eomax)
= (Tdata_PCB(max) + TCL) - (Tclk2ext(min) - Tclkl(max) ) + Tco(max)

data arrival time = launch edge + input delay max + T g int

data required time = latch edge + T yoint - Te,

slack = data required time - data arrival time

« Use set_input_delay (-min option) command to constrain input hold
time (minimum time to stay active and still meet T,)

input delay min = Board Delay (min) - Board clock skew (max) + Teo(min)
= (Tdata_PCB(min) + TCL) - (TclkZext(max) - Tclkl(min) ) + Tco(min)

data arrival time = launch edge + input delay min + T,.inc

required time = latch edge + T oine + Th,

slack = data arrival time - data required time
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Output Delay

set_output delay command is used at the output port, to define
thetime it takes for the data to be available before the clock edge.

set_output_delay —max 19.0 —clock CLK {dataout}
This means that the data is valid for 11ns after the clock edge
the clock edge.

0 15 30

CLK J . ‘
dataout Valid Data X

‘«— 11 ns I 19 ng —p;
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set output delay Command

* (Constrains output pins by specifying external devic
e timing parameters

* Options
-clock <clock name>

—clock fall]

rise | -fall]

—add delay]

[-
[-
[-max | -min]
[-
[-reference pin <target>]

<delay value>
<targets>

g



OSC

FPGA.CLK
REG1.CLK

REG1.Q
FPGA.DOUT

ASSP.DIN

ASSP.CLK

i
(= S
N D'“QT = Tz rce
T 1§ —|oouT %CL-DIN
] o= | =
CLK CLK
Tertien @ Terz
UOSC
—> Tclk1int
Tdataint
— |——>

Data Valid

Tdata_PCB

Data Valid

Data Valid

6C|k2

S UA

T ——



B R
[l 25 % H 29 R

« Use set_output_delay (-max option) command to constrain maximum clock-to
-output (maximum time to arrive and still meet ASSP’s T )

output delay max = Board Delay (max) - Board clock skew (min) + T,
= (Tdata_PCB(max) + TCL) - (Tclkz(min) - Tclklext(max) ) + Tsu

data arrival time = launch edge + T int + Teomax) T T dataint

data required time = latch edge - output delay max

slack = data required time - data arrival time

« Use set_output_delay (-min option) command to constrain minimum clock-to-
output (minimum time to stay active and still meet ASSP’s T,)

output delay min = Board Delay (min) - Board clock skew (max) — T,,
- (Tdata_PCB(min) + TCL) - (Tclk2(max) - Tclklext(min) ) - Th
data arrival time = launch edge + T yqint + Teomin) + Tdataint
data required time = latch edge - output delay min
slack = data arrival time - data required time
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ﬂ
Input/Output Delays (GUI)

Set Input Delay

Clock narme: I.:Ik

7 Use faling clock edge

— |nput delay ophions

" Minimum

&+ Maximum
" Both

Delay value; 5 [ Add delay

Targets: [get_parts d7]

SOC command:  |=et_input_delay -clock { clk }-max 5 [get_poarts 4%

Inzert I Cancel |
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Synchronous I/O Example

ASSP1 T cotman = 5 N8| FPGA/CPLD ASSP2 Toy =2 N8
Tco(m/'n) =3ns X 7,=04ns
n_reg out_reg
PRE 1ns datain PRE PRE dataout 1ns PRE
D Q { [ >——1D Q D Q { D Q
> CLR clk l_> CLR |_> CLR > CLR
' T
Tsu/Th co I
Tskew= £0.5ns T oeriog= 10 Ns Notice inversion o
— @ s n input register

create_clock -period 10 -name clk [get_ports clk]

set_input_delay —clock clk —max [expr 1 — (-0.5) + 5] [get_ports datain]
set_input_delay —clock clk —min [expr 1 - 0.5 + 3] [get_ports datain]

set_output_delay —clock clk —max [expr 1 — (-0.5) + 2] \
-clock_fall [get_ports dataout]

set_output_delay —clock clk —min [expr 1 - 0.5 - 0.4] \
-clock_fall [get_ports dataout]



SDC Timing Constraints

* Clocks
* /0
* False paths s

* Multicycle paths
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False Paths

o ZHAHK
o 1EH BRI RS AR FE A AR O
 eaniaZ i

© I FPAHOR
* [FI20 AL ) S 20 B B RS

o WIRAHRUFIE, 1L F 23 b 1 H ZREAfAT]
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set false path Command

* [ndicates paths that should be ignored during fitting
and timing analysis

* Options

-fall_from <clocks>]
-rise_from <clocks>]
-from <names>]
-through <names>]
-t0 <names>]
-fall_to <clocks>]
-rise_to <clocks>]
-setup]

-hold]

<targets>
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Set False Path (GUI)

Set False Path

Frarmn: [get_clocks {clk}]

T hrough:

Ta [get_clocks {clkx2}]

SO0 command: |32t _falze_path -from [get_clocks {ck}] -to [get_clocks {clk=2}]

lrizert I Cancel Help
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False Path s&41
FPGA/CPLD
regi reg?2 reg3d
‘ data PRE PRE PRE
[ >—10 Q D Q D Q
clk1
~
> CLR > CLR > CLR
clk2
=<
|

set_false path —from [get_pins regl|clk] \
—to [get_pins reg2|datain]




7 N———
False Path S22

FPGA/CPLD

test_out

test_logic

ID—T—C> o

set_false_path —fall _from clk1 \
—to [get_pins test_logic|*|datain]

set_false_path —from [get_pins test_logic|*|clk] \
-to [get_pins test_logic|*|datain]

set_false_path —from [get_pins test_logic|*|clk] \
-to [get_ports test_out]
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SDC Timing Constraints

* Clocks

* 1/0

* False paths

* Multicycle paths s
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set multicycle path Command

 Indicates by how many cycles the required time (setup or h
old) should be extended from defaults

« Options
[-start | -end]
[-setup | -hold]
[-fall_from <clocks>]
[-rise_from <clocks>]
[-from <names>]
[-through <names>]
[-to <names>]
[-fall to <clocks>]
[-rise_to <clocks>]
<targets>
<value>
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Set Multicycle Path (GUI)

Set Multicycle Path

Franm: [aet_clocks {clk}]

T hraugh:

Tao: [get_clocks {clk=2}]

Analpziz type Reference clock
f* Setup " Start [launch clock]
" Haold f« End[latch clock)

Walue:

SOC command: |set_mulicycle_path -fram [get_clocks {elk}] -to [get_clocks {clkx2)] -=

|rzert Cancel Help
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MulticycleZ) 3R L4

Change to a two cycle setup; single cycle hold transfer

regi reg?
PRE PRE
D Q D Q

FPGA/CPLD

—P o —P
Launch edge e l ‘
.
SN~} \ !
aEnaEEs . G
o [ [~
HO S2 | Latchedge

set_multicycle_path —from [get_pins regl|clk] —to [get_pins reg2|datain] \
-end -setup 2
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SDC 5 #

create_clock -add -period 36.000 \
-waveform { 0.000 18.000 }\
-name Xin \
[get_ports xin]

create_generated_clock -add -source fi_pad|pll_ctrl|ddrc_pll|altpll_component|pll]INCLK][O]
-name ddr_clk_2x\

-multiply by 2\

-master_clock xin \

[get _nodes fiji_pad|pll_ctrl|ddrc_plljaltpll_component|pll|CLK[2]]
#sflash
set_input_delay 23 -max -clock flash_root [get_ports spi_flash_din]
set_output_delay 10 -max -clock flash_root [get_ports spi_flash_dout]
set_false path -from [get clocks xin] -to [get_clocks spd_clk reg]
set_false_path -from [get_clocks spd_clk reg] -to [get_clocks xin]

set_multicycle_path -hold -from fi_core:fi_core|pl340_dmc_2411:upl340_dmc|pl340 padif
2411:u_padifjdata_cntl_en_sdr -to ddr_data* 1

set_multicycle path -setup -from fi_core:fi_core|pl340_dmc_2411:upl340_dmc|pl340 padif
_2411:u_padif|data_cntl _en_d* -to ddr_dgs[*] 2
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Using TimeQuest TA In Quartus Il Flow

Synthesize
—> ,

Quartus Il project

v

Use TimeQuest TA to speci
fy timing requirements

\4

Enable TimeQuest TAIn Q
uartus Il project

\4

Perform full compilation
(run Fitter)

Verify timing in
TimeQuest TA
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Timing Requirements: Create Post-Map Netlist

* Follow TimeQuest flow

« Use -post_map argument for synthe
sis (mapping) only netlist

- If design already fully compiled, choose -p [ ————r"—-—-
ost_fit (default)

. Tgsks list command c_lefaults to post ey ]
'flt, SO mUSt Use Net“St menu In G GPDSt-mEp) (" Fast comer

U I v ZemlC delaps

« Zero IC delays auto-enabled with

Post-map

« Assumes no interconnect delays to determi
ne if it will be possible to meet timing

Input netlizt Delay model
" Post-fit fe" Slow corner

Tl command: |-:reate_timing_netli$t -pozt_map -model slow -zerno_ic_del

Qk Cancel Help
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Timing Requirements: Enter Constraints

* Three ways in two locations

 SDC File Editor: Edit = Insert Constraints submenu (
preferred method)

e Main TimeQuest window: Enter commands directly into c
onsole

* Main TimeQuest window: Directly into console using GU
I dialog boxes in Constraints menu

* Be aware of the method you choose!
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Enable TimeQuest TA in Quartus Il Software

e Tells the Quartus II software to use SDC constrain
ts during fitting
* File order precedence

1. Any SDC files manually added to Quartus II project (i
n order)

2. <current revision’. SDC located in project directory
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TimeQuest Summary Reports in Compilation Report

L= Quartus Il - C:faltera_trn/Quartus_II_Software_Design, Series_TimingfQIIT8_0fTimingftop - top - ... |: ilb__(l
File Edit “iew Tools ‘Window

Cormpilakion Repork Setup Summary

g Legal Notice Clock Slack | ENd Paint
R Flow Summaty THS
%@ Flow Settings inztlaltpllcomponent|plliclk[1]{-1.706 |-12.483
gg F:DW NIDH-DZFE'-I"Z Global Settings inst1altpll_componentpliclk(0]| 2526 | 0.000
Flow Elapsed Time
EHE Flow Log
+ %l:l Analysis & Synthesis
+-ZH_] Fitter
+-&h_ ] Assembler
| %@ TimeQuest Timing Analyzer
&SSP summary
E5ER Clocks
SHER Froax Summary
&HEE Setup Summary
5B Hold Surmary
S} Recovery Summary » SDC files used during fitting

B8 Removal Summary
SEEER Minimurn Pulse Width ° ClOCkS generated

+ G Datashest Report * Timing violations
%g Multicorner Timing &nalysis Summary

+- &5 Clock Transfers » Unconstrained DathS
&hB Report TCCS
EhE Report RSKM
B8 Unconstrained Paths
(L} Messages

—_

[ra

103 Far Help, press F1




Y N
Timing Reports

* Timing results available in both the Quartus II
Compilation Report and TimeQuest GUI

* TimeQuest TA includes more extensive reporting
capabilities

* Create reports while creating constraints (post
-map netlist) before fitting to see if design ¢
an meet timing requirements

* Create reports after fitting (post—fit netlist)
to verify that placed & routed design meets tim
1ng requirements
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