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2. SDC 274 IVDERE %
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TEREALETY

2-1. Analysis & Synthesis (GRS ) DRIT

Quartus Il @ Processing A=a1— = Start = Start Analysis & Synthesis F£7=[3 7 T Analysis & Synthesis
GREEB)EETLET . I5—PHBEE. T5— Avt—CZHEL T, T5—Z2EEL TS, £565
Ao, Fitter (BREECHR) FTEITLTERBUOFER AN, RIETE Analysis & Synthesis FTIFEITLTIZELY,

@ Quartus II 64-Bit - C:/lab/TimeQuest_Intro/pipemult - pipemult
File Edit View Project Assignments Tools  Window  Help =

DE A ¥R 9 o A Stop Processing Cirl+5hift+C  fz S 9 =) 6} G 9] %4: Q w i
|Project Navigator Start Compilation Ctrl+L
2 ¥4 Analyze Current File
Entity Start % Start Hierarchy Elaboration
@ Cydone V: SCGXFCSCEF27CT Update Memory Initialization File Start Analysis & Elaboration
= pipemult “& 4  Compilation Report ctrl+R Start Analysis & Synthesis Ctrl+k I
& Dynamic Synthesis Report Start Partition Merge
ﬁ PowerPlay Power Analyzer Tool SEREFlE
W 55N Analyzer Tool SErisTn i
Start TimeQuest Timing Analyzer Ctrl+shift+T
Receive Compilation Status Notifications Start EDA Netlist Viriter

< m | 3
& | a : | 3 | 7 , Start Design Assistant
Hierarch E| Files Design Units | |
i Start PowerPlay Power Analyzer Ctrl+Shift+P
|Tasks 18 x| Start S5N Analyzer R
: | Compilation - ize...
[P [ = ] [ Customizs ] Start Rapid Recompile
Task
Start SignalProbe Compilation Ctrl+shift+I
4 @ C ile Desi
omple Zesian Start I/0 Assignment Analysis

[ B Analysis & Synthesis

YPEE O ERar el

Start Check & Save All Netlist Changes

¥ Fitter (Place & Route)

¥ pAssembler (Generate programming files)
¥ TimeQuest Timing Analysis

# EDA Netlist Writer

w Program Device (Open Programmer)

Start VOM Writer

[»
[»
4 Start Equation Writer (Post-synthesis)
[»

Start Equation Writer (Post-fitting)

Start Test Bench Template Writer

[ R EEEEEEEEEEEEEEEEEEEE—————
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2-2. TimeQuest Timing Analyzer Z{#->T SDC 77 ILDIERK

Quartus Il @ Tools A*=a2— = TimeQuest Timing Analyzer FE7=I& O < TimeQuest Timing Analyzer %z
BLET,

%; Quartus II 64-Bit - C:/lab/TimeQuest_Intro/pipemult - pipemult

File Edit View Project Assignments  Processing §| Tools |§Window Help =
NS @ %m0 o fmn] Fnsmnnd Fo O ron 60 E2 QP A
> ; - ]
Project Navigator 0@ x Launch Simulation Library Compiler emult @
Launch Design Space Explorer II
Q, PN ign Sp. pl g m
¥ " Flow Status Successful - Tue Sep 08
Entity d TimeQuest Timing Analyzer ) . .
Quartus II 64-Bit Version 15.0.0 Build 145 04/22/
{8y Cydone V: SCGXFCSCEF27CT Advisors Revizsion Mame pipemult
> Eé pipemult fI'z"l Topevel Entity Name pipemult
@ Chip Planner Family Cydone v
r@ Design Partition Planner Device SCGXFCSCeF27CT
TR Timing Models Final
SISt VIewers Logic utiization {in ALMs) NfA
SignalTap II Logic Analyzer E ErEEs ®
) Total pins L
y |+| : w= In-System Memary Content Editor Total virtual pine 0
= 7 | Logic Analyzer Interface Editor Total block memory bits 512
/Y Hierarchy | E| Files | #* Design Units | ) Cl | locks
|  In-System Sources and Probes Editor Total DSP Blo 1
Tasks nax . ! Total HSST RX PCSs 0
5i |Probe Pins...
LRI RS Total HSST PMA RX Deserializers 0
Flow: ’Compilaﬁon '] [Customize... w Programmer Total HS5I TX PCSs 0
ok \‘ﬂn ITAG Chain Debugger Total HS51 PMA TX Serializers ]
= Ay Fault Injection Debugger EIRLE 1
4 = Compile Design g & Total DLLs 0
L4 > Analysis & Synthesis System Debugging Tools
> W Fitter (Place & Route) ﬁ IP Catalog
> W Assembler (Generate programming files Nios IT Software Bild Tools for Edipse
> @ TimeQuest Timing Analysis
& Qsys
> W EDA Netlist Writer
w Frogram Device (Open Programmer) ﬂ Td Scripts...

RIZ. TimeQuest T Create Timing Netlist #3£{TL T, 24327 ARV ANEERLET . CORF. KEED
Quartus Il T Analysis & Synthesis ETEITLTLVSD\, Fitter FTEITLTULSMNTIRIENELZYET,

B Analysis & Synthesis FTEITLTLSIBE
Netlist A=2— = Create Timing Netlist Z321T#&. Input netlist T Post-map Z:&ERLT OK
B Fitter F¥TERITLTL\SEE
Netlist #=2— = Create Timing Netlist Z3E17#. Input netlist T Post-fit Z:#RL T OK
EJkS
Task RA> D Create Timing Netlist % 7 /L) v
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File view Reports Script  Tools  Window Help 5]

Report

Getting Started

Repo Set Operating Conditions. .. ‘

Delete Timing N Netlist A=a21— = Create Timlng Netlist

Update Timing N Welcome to the TimeQuest Timing Analyzer

Tasks 2 x
+ (& Open Project... -
Rea e
¥ Update Timing N
P Resetlesian Task A2 @ Create Timing Netlist 24 J L) wH
[ set Operating Condition|
| Reports
4 [ Slack

5 Report Setup Summary

ﬁ Report Hold Summary
ﬁ Report Recovery Summary
?J Repart Remaoval Summary
?J Repart Minimum Pulse Width Summar
?J Repart Max Skew Summary
.?J Report Net Delay Summary
4 |Z Datasheet

114 Create Timing Netlist =
Input netlist Delay model
@ Slow-corner
() Post-fit Specify Speed Grade

Speed grade:

() Fast-corner

[¥] Zero IC delays

Analysis & Synthesis FTERITLTULVSIHE

| netlist -post_map -model slow -zero_ic_delays

[ 0K ][ Cancel H Help ]

#LV T, TimeQuest @ File #=31— = New SDC File T SDC IT«4%#28ILET,
TimeQuest Timing Analyzer - C:/lab/TimeQuest_Intro/pipemult - pipemult
View Netlist Constraints Reports Script  Tools  Window  Help =

Mew SDC File g )
TimeQuest Timing Analyzer Summary
[~ Open... Crl+0  wzer Summary Quartus II Version  Version 15.0.0 Build 145 04/22/2015 53 Full Version
Close Revision Name pipemult
Device Family Cyclone v
(] PageSetup... Device Name SCGHFCSCEF27CT
& Print Preview Timing Models Final
ILE_:] Print... Ctrl+P Delay Model Slow 1100mV 85C Model
Rise/Fall Delays Enabled
SDC Files
Tasks 18 x
« X Open Project... -

=7 Metlist Setup
LY 4 ¥ Create Timing Netlist
# Read SDC File
¥  Update Timing Netlist
¥ Reset Design
[ set Operating Conditions...
| Reports
4 |7 Slack

m
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D%, 7O /0, TAILAINREEDRAIVT A< RFE SDC T T4 EICERdLTLEFES , Z
CT.EEAEEBLTOERAM., File A=21— = Save As ZEIRL. T7MILBEIEELTRE HLEF
(& sde) LTHBEELLS, Z7MILAIFTOS OO TEEBERICZRIZL THLCEEHEHLET,

TimeQuest M TF AT F 4R (SDC TT44) TlE, AT REFBALI-LMTIZH—YIILEAE-IKEET. Edit
A=a— = Insert Constraint Z3& A&, ARG RAIUTHIFIATURARTEINE T, FATUREEIRT 5E
BRDKREI,VEINENDIDT, LELHIFIERERELET, 3HllE. Fav U FDEHRBATHN-LERL
*7,

45 Text Editor - C:/lab/TimeQuest_Intro/pipemult - pipemult - [pipemult.sdc]

File §| Edit I View Project Processing Tools Window Help =
|9 U culsz 28 | > EFEE
1 (¥ Redo Ctrl+Y
g Cut Cirl+X
53  Copy Cirl+C
L  Paste Crl+v
Delete Del
Select All Cirl+a
& Find... Ctrl+F
2 Find Next F3
54 Find Previous shift+F3
{7 Find Matching Delimiter Cirl+M
R:B Replace... Cirl+H
=+ GoTo... Ctrl+G
-§§ Increase Indent
€=  Decrease Indent shift+Tab
'=| Comment Selection Ctrl+Q
r’_: Uncomment Selection Ctrl+shift+Q
I InsertFile... Ctrl+E
S InsertTemplate...
Insert Constraint 4 l Create Clock. ..
M Tougle Bookmark Cl+E2 Create Generated Clock ...
E Autocomplete Text Set Clock Latency...
| ﬁ‘ Jump to Next Bookmark F2 Set Clock Uncertainty...
]
l ‘ﬁ Jump to Previous Bookmark Shift+F2 Set Clock Groups...
@,e Clear All Bookmarks (Current) Ctrl+Shift+72 Remove Clock...
[Ril  Clear All Bookmarks (All Files) Set Input Delay...
Replace Tabs With Spaces Set Output Delay...

Derive PLL Clocks. ..
Derive Clock Uncertainty...

Set False Path...

Set Multicycle Path...
Set Maximum Delay. ..
Set Minumum Delay. ..

Set Met Delay...
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2-2-1. 70y D%

=&, 7OV DFIFETHEFHENOLET . 7OV IDFHIFIIZIE FPGA/CPLD SNERh LSS ER
404 (Base Clock) & FPGA/CPLD RERTHERLI=ERY O Y% (Generated Clock) 53%Y . FNENiRE-T-T
IURTHIFILET  PLL TERLE=OvIELERIOVIIZEFNET .

F=fZL.PLL TEML=YAY0Z BEMICHIFIL TNAERGIT U FHARESATOES . COaTURE
FRY BRI, EFRIVOVIRADIT N EFERT HILEIHYFEE A,

HETROTCTB=OIZ, AAVMTEANTEEELLS # 1THRCCFIFaAVMENERY , Quartus 1T HYER
BECIFET BB TimeQuest MNEAIU YT BT AR E T EEINE T,

<4 Text Editor - C:/lab/TimeQuest_Intro/pipemult - pipemult - [pipemult.sdc]*
File Edit View Project Processing Tools Window Help =
FaAMNT == a0 DB IS 28y | 2EEE
1 # Clock
2 —_—
# | THECSRIF AT ML
(SDC TT44TlE #F TERF)

B EAEXH/Ov (Base Clock) <3< K:create clock>

FPGA/CPLD #EphvsiiticEnd ooy, EARY Oy (Base Clock) HDav U REERLET, SDC
ITF4BTATURERALIZLMTICh—YIILEEET=IREET Edit A=21— = Insert Constraint = Create
Clock %3#&iR9 B &, Create Clock FADEE 1V ROMKRRENET,

g Create Clock [=]

Clock name:  dock_in_50mhz

Period: 20,000 ns

Waveform edges | |

Rising: ns

Falling: ns

0.00 10,00 20.00 Name Finder

Targets:

I SDC command:  create_dock -name dodk_in_50mhz -period 20,000 l

Insert
J4VRINTIRELIZNED SDC it RTINS

Clock name
TimeQuest L TRIEBSB-VBMEIEELF T, TH IV LDEBRERGLHBIILIZLMEEITA S
LET . SNIEATLa D TEATHLRINTT A, ZHICLIFET YA/ TFERLTLSESAN
TimeQuest 4> Quartus Il TEAINET,

Period
IavODREERRELET,
Waveform edges

T a—T 4D 50% USNDEFIZ, 315 _EMY Iy (Rising) E3LH THY Iy (Falling) DX
ELET, ZAICLIBAIE. Ta—TAlEA 50%EBHEINFET,

— R —
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Target

A=y k&R0 DR—ROE U ERELET , TimeQuast DIRFEHERETH S Name Finder ZfF
FALTIEET A28 LET,

Name Finder (&, 2—4 wk&liEbdR—MPEY, YOV ILEERRT H#EETT , Quartus 1l @ Node
Finder &BITULVET,

Name Finder MExBAZ 9 ARIIIZ. SDC AEEIZDL\THIN THEET,

= coze

Cell AR T 57007 (Bl LUT PLOREAAAHTRER. AEY-TEYY. 10, PLL %5E)
Pin Cell DAAE=ITHES

Net Pin REDERE

Port = EGEBOAAEHA G TINAR-EY)

¥ Port & Pin MEZEDEWNTEELTLESLY,

Z 1=, Name Finder T{§5E$ % Collections &l&. Port > Pin 72& —9T BLBIDYARNETHFADH
YR A SERERL T T A-OIZFERALET,

Collections ‘ A

get_ports THAVDARIEL (TINAADEY)
get_pins BEILDAAOHEAES

get_clocks EBRBEADIOVIIES

all_clocks TRTOIAVIES

all_registers FTRTOLURE

all_inputs FTRTDAN

all_outputs TRTOHEAN

— e
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%9 % Collections Z&iR

BRLMES O8N (F—T—F) = * EE-TANT BE.
| FUBHBRTDTIE (Bldoat
<5 Name Finder \ / ) ARERAVETRE (191 data*)

Collection: |get_ports Filter: * k/ﬁ/
Epﬁons

N

D Case-insensitive

_ Case-insensitive: Filter #ICAALTzF—7—FI&, KXFINIFERXBILELY
S Hierarchical:Filter #lIZ ANLI=F¥—7—RT—HLI-40% FHBEOIESEEH TERREES
Mo duplicates Compatibility mode: BICLMEBEERERT S

Matches

| 46 matches found

| 1 selected name
AusussssssssEEsssssEEEsEEm
"ock_in =

WIS e n s n s nannnn
® clock_in

Mrapreeessaannnnnnns Zirs
datzalil 3

YRRT YT ENIHERD D, BZEHD
IDEBRIRT B1=0IC > 0y | =

dataa[7]
ot ERCRAL RO RN,
it ) . COTREHERET AR UPEEEIEETES,

ISDC command: [get_ports {dodk_in}] /I/

oK. H Cancel H Help ]

RISHETESEBIZIZL, Insert #9')vILET ., 95E.SDC TT44I12 SDC avRARMENET,

i Create Clock

Clock name:  cdock_in_S0mhz
Period: 20,000 ns
Waveform edges | |
Rising: ns
Falling: ns
0.00 10.00 20.00
Targets: [get_ports {dock_in}] E]

% 5DC command: create_dock -name dock_in_50mhz -period 20,000 [get_ports {dock_in}]

Insert [ Cancel ] [ Help

<k Text Editor - C:/lab/Ti
File Edit View Project

B RNT =E

_Intro/pipemult - pipemult - [pipemult.sdc]*
ssing  Tools  Window Help =

Cham S %Sy | 2EEE

o
2 s create clock -name clock in S0mhz -period 20.000 [get ports {clock in}] 1
3 AN NN R RN NN NN NN NS EEEEEE S NS AN NN EEEEEENEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEed

[ R EEEEEEEEEEEEEEEEEEEE—————
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B &RpEY0v% (Generated Clock) <3< F:create_generated_clock™>

SE By PLL £E@oOvoHED FPGAICPLD RAERTHRLI=yOv (k. £l vy
(Generated Clock) DAY KRZEERALET , SDC T T2 TaAVUREBALIZWMTIZh—YIILEEET-
IREET Edit A=a1— = Insert Constraint = Create Generated Clock Z3iR9 % & . Create Generated
Clock FADEEVAVRINKRIREINFT  BEGIEEZIT o125, Insert £49')vYLT SDC ITT44RIC
RBREETLZEW,, (BLEAT SR ERNRDAERBALET . )

54 Create Generated Clock

Clock name:  pll_dack_150mhz Name Finder
Source: [get_parts {dack_in}]

Relationship to source

@ Based on frequency

Divide by: Phase:
Multiply by: 3 Offset:
Duty cyde:

) Based on waveform
Edge list:

Edge shift list: ns ns ns

[ 1nvert waveform
Name Finder
Targets: s {pll_inst|pll_inst|altera_pll_ilgeneral[0] . gpll~PLL _OUTPUT_COUNTER |divdlk}]

I SDC command: jet_pins {pll_inst|pll_instjaltera_pl_iloeneral [0]. gpll~PLL_OUTPUT_COUNTER |[divdk}] !
Insert d

AURYNTHEELENED SDC RBEARTEND

Clock name

TimeQuest LRS-V EAMEEELET . THAV LDEBREELGDIBIRLIZLMESICAT
LET . SIEFTLar BN TEATERVNTT A, ZAICLEEXIOYINEY HTOENDRAD/
—RREBYET,

Source
Aoy ID)ITFLUR-IAVIERELEY . ARV OVIEERT BERE S ERID O v % E
EL.PLL £RoOvITHNIE PLL AAAL TS IOVIFBELET
Divide by
VI7LUR- 00w SN AL EEELET .
Multiply by
JI7LU R0 HEfELLEEELE T .
Duty Cycle
Ta—T4EEELFET BilE % TT,
Phase

JI7Lo R 09I DIE LAY IYDITH Y HMUMBLIEERELEY  Biuld ° (B)TY.

— e
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Offset

D77 R o099 0T oA Ty EEELE T, BhIlE ns TY,
Invert waveform

HELE=EGOREBREL-IO0VIEHBILIZWORHF Ty ILET,
Target

A—FyhEE B BY I DIR—MOEVEIEELET

B PLL &£y BE# <3<k :derive_pll_clocks>

PLL TERLIzZOv % BEIMICHIKIL TN AEFRIAZITU R T, COIATUREFERT 58 (L.
PLL TERENT=70v9(ZBE>T. Create Generated Clock A< R FEHT 2L EIHYFEE A, SDC
ITAATATURERALIZWMTICA—YILEESET-IKRET Edit A=a2— = Insert Constraint = Derive
PLL Clocks %:#iRY %<&, Derive PLL Clocks FADERE VAV FIMNERRENET . GH . EHD PLL &
FRALTWTE, 2OaVURIE L EETGEE) THIERLKXTT,

4 Derive PLL Clocks (==
Options
[] create base docks
Use net name as dock name

S0C command:  derive_pll_docks -use_net_name

Insert ] ’ Cancel ] ’ Help

Create base clocks

FHAR-Ow% (Base Clock) HEEIBFICHIFIL TN E T, f=FZL. EXRYDOvY(E Create Clock aAY 2/ R&{#E
ALTBER THIHNT 2558100 LET .

Use net name as clock name

PLL £mo0voD&RIELTRYNEEFERLET,

B  FPGA/CPLD R/RAYIDIESDENEEFIH <3< F:derive_clock_uncertainty>

FPGA/CPLD HERMD IOV DIE5DE(RF1—0H—RN\URGE) BB THIFIL T 213U T ##T
[CRBLTNASIATYURTY . SDC TTARTAVURERBALIZLMTIZA—YILEEETIKRET Edit 4
—a— = Insert Constraint = Derive Clocks Uncertainty Z3#E#R9 %<&, Derive Clocks Uncertainty FAMDE%
EV1URINRRENET,

< Derive Clock Uncertainty (23]

Options
[ Add dock uncertainty assignment
|:| Overwrite existing clock uncertainty assignments

SDC command:  derive_dock_uncertainty

[ Insert l[ Cancel ][ Help ]

— e
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Add clock uncertainty assignment

Set Clock Uncertainty 3<% FTEEIZ/Ov DS DZDHF%EL TLVSIHEA L. Set Clock Uncertainty
AR DOFIFEE Derive Clock Uncertainty O ROFFIENEESNET,

Overwrite existing clock uncertainty assignment
Set Clock Uncertainty O >R TBRIZZOvIDIESDEDHIFIZLTLSIHFEIE. ThE LEEELFET,

CCETHBALI-aATUREES L, YO0y BHED SDC HIFIMNTEE T, PLL ZHAAAET AU DIBE.
LUTD&I% SDC FEBIZHE-TWLSERNET , (COHFITIE, PLL ARS8 Y21 derive_pll_clocks Z{fEAAL
TWETPLL &RYBYYIC create_generated_clock ZEALTERBREENNTULET A, EREEITH-0IC
OAVMRLLTULET )

)

44 Text Editor - C:/lab/TimeQuest_Intro/pipemult - pipemult - [pipemult.sdc]*
File Edit View Project Processing Tools Window Help S

FaAMT == afTem 0SS 2 2 | 2EEHE

1 # Clock

2 create_clock -name clock in 50mhz -periocd 20.000 [get_portz {clock in}]

3 #c:eate_ge:e:ated_c'_cck -name pll clock 150mhz -source [get_ports {clock in}] -mu
s derive_pll clocks -use_net_name

= derive clock uncertalnty

&

09I DHEIFINTES ., 7Oy o DFIFI%Z TimeQuest [ZFRAIAEE TH T, IELL TimeQuest AMERETE
BENEREELTHELELD, TimeQuest M Tasks XA IZ&%HS Read SDC File 7T ILIUvIF Bh .
Constraints A—a1— = Read SDC File TiAAEES SDC I7MIIEERL THRARBFELEET , SGEPAR
ILDIRITE THEMAIARIRBLI-E AL, Status A NG ERTENET , FDBE SDC T7/ILEREELT.
SCEPRARIWEEEHEDRL T BIELTEBERAAEE TS,

i1§ TimeQuest Timing Analyzer - C:/lab/TimeQuest_Intro/pipemult - pipemult
File View MNetlist Constraints Reports Script Tools  Window  Help =

B # 2 | spcFile List
,__E TimeQuest Timing Analyzer Summary SOCEile Bath Siafue Beadat
EH sDCFile List 1 pipemult.sdc OK __ WedSep 09 14:40:33 2015 I
Status
OK: Ftd+ A+ RN
NG: FeArAF KB
Tasks
+ [ Open Project... LiR—h&RR

|5 Netlist Setup
# Read SDC File,
pd =
# Reset Design
[ set Operating Conditions. ..

| Reports
4 | Slack

4

FITNDIvY

— R —
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RIZ Tasks KA Update Timing Netlist 5 7L vo LT, FAZU T BTRAR YR RMIAAZ 5]
WETVIT—LET,

{14 TimeQuest Timing Analyzer - C:/lab/TimeQuest_Intro/pipemult - pipemult

File View Metlist Constraints Reports Script  Tools  Window Help =
Report 28] TimeQuest Timing Analyzer Summary
8 TimeQuest Timing Analyzer Summary Quartus II Version  Version 15.0.0 Build 145 04/22/2015 5] Full Version
E= spC File List Revision Mame pipemult
Device Family Cyclone V
Device Name SCGXFCSCEF27CT
Timing Models Final
Delay Model Slow 1100mV 85C Model
Rise Fall Delays Enabled
[Tasks 1a x|
« [i& Open Project... -
| Metlist Setup
'y B Create Timing Netlist
v i =
" || update Timing Netlist 1

] set Operating Conditions. .. 9\‘7) Loy
| Reports

4 |15 Slack

CCETTERL, RIZKHWIOVIDEFEEHEET 51012, Tasks XA D Diagnostic = Report
Unconstrained Paths Z4 7 JL41)v4LZE 9, Unconstrained Clocks A% 0 %25l K& OV D RN EEEK
LEd,

{13 TimeQuest Timing Analyzer - C:/lab/TimeQuest_Intro/pipemult - pipemult

File  Vie: etist  Constraints  Reports  Script Tools Vindo Help &
7 s
&P‘”t g | Unconstrained Paths Summary
|=E TimeQuest Timing Analyzer Summary Property Setup Hold
B3R sDC File List PRI
4 |£F Unconstrained Paths 2 Unconstrained Clocks 0 0 I
B summary T ncons T aned INput Ports g g
55 Clock Status Summary 4 Unconstrained Input Port Paths 208 208
5  Unconstrained Qutput Ports 16 16
> [ Setup Analysis R 1
6  Unconstrained Qutput Port Paths 16 16
> [ Hold Analysis
Tasks oax|

@ Report Metastability Summary
4 [ Diagnostic
@ Report Clocks

@ Report Clock Tree
== i+l T

-

LR—hRT

@ Report Unconstrained Paths
Eport SOC

@ Report Ignored Constraints
@ Check Timing
@ Report Partitions

EITIG9Y

ver. 15

2016 £ 2 A

15/32

ALTIMA Corp. / ELSENA,Inc.



A ALTIMA Quartus 11 [ZLHTHAE - TimeQuest IZkBRA/IV T FIFID % EISENA
—

Unconstrained Clocks A% 0 TRIFTNIEKRFH IOV INSHHENITEITLEEHD T, Report KA D
Unconstrained Paths = Clock Status Summary & R2&EXRHIFIIOVIDLR—bINTINDD THERAL TIZELY,
KEIFIOVIDFIFIE SDC T7AILITEMLTHRAELTS, Tasks XA D Reset Design E1T7# . Report
Unconstrained Paths ZBERITL T, XKDV IHLEAE>TIND T EETEREL TS, (CDHBF. Read SDC
File & Update Timing Netlist (X BETEITINET )

{14 TimeQuest Timing Analyzer - C:/lab/TimeQuest_Intro/pipemult - pipemult
File Vview MNetist Constraints Reports Script Tools  Window  Help =

EELiik g Clock Status Summary
.:E TimeQuest Timing Analyzer Summary Target Clock Type Status
B3 sDC File List 4 oo stk ad
4 |£F Unconstrained Paths I 2 dodin Base Unconstrained I
- =
I B Clock Status Summary :I
> || Setup Analysis AN Kooy y
> [ Hold Analysis 2199
Tasks 18 x |
| Netlist Setup . -
B Create Timin *%'Jﬂ?l:l‘y7’él§7]l]l,7’:b

¥ Read SDC File
aging Netlist

¥ Reset Design

EL Uperaung con
| Repaorts
> [ Slack
> | Datashe ‘ ‘
> ] Device 5 m
4 [ Diagno!
BT Rreportifacks
BT Report Clock Tree

| = ;epor; U:ﬂc‘;n:h'ained Paths
§ R:E:.:t Igncored Constraints SEITID)vH
SDC FIRRDEA—7YNMEEPA T IV BB A IELLAELMEE &, SDC DRI RN EH>TH. Read SDC
File TIS—IZHLRVNIENHYFET , TDHEEEHFINERINTLVSD T, Tasks XA D Diagnostic =
Report Ignored Constraints TEfRSN F-HIKIDF EEHEFRL TFZEL Y, No constraints were ignored. EFRRENT

LI, BRENFINEHYEE A BRENHFIALR— SN TLV=5 SDC TbZRELT. BEEL
RSN TLS M EREEL TSN,

EITINGI9Y

ﬁ! TimeQuest Timing Analyzer - C:/lab/TimeQuest_Intro/pipemult - pipemult
File View Netlist Constraints Reports Soipt  Tools  Window Help 2

Report Y-
.:E TimeQuest Timing Analyzer Summary

SDC Command Name Period Waveform Targets Add Clock Location Comments

SDC File List 1 create_dock dock_in_S0mhz 20000 {0,000 10,000}  [get_ports {dock_i}] pipemult.sdc:2  Ignored
|= Ignored Constraints

EH Create Clock

Tasks e x
|5 Netlist Setup -
#  Create Timing Netlist &
¥ Read SDC File
¥ Update Timing Netlist
¥ ResetDesign
:l Set Operating Conditions...
| Reports
> [ slack 3 =
> [ Datasheet Lik—hRiR
> |1 Device Spedific T
4 |7 Diagnostic
BT report Clocks
BT Report Clock Tree
.ﬂ Report Clock Transfers
@ Report Unconstrained Paths

| B Report Ignored Constraints -I\r. @7‘}[47|J ‘77
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RIZ, 7BV DFFIMNELERH SN TUOSNEHEFELE T, Tasks XD Diagnostic = Report Clocks %
BTNV T BE. 7OV DHFIFHRARRINET , BRI Type. B BiREGEMNELLLR—bEh
TWAOIERERLTIZELY,

HLERIOVIDEEREA 1000MHz (1GHZ) [THSTWV=LFIESN TUORNIENEZONFEFT DT, B
ERELT AL,

15 TimeQuest Timing Analyzer - C:/lab/TimeQuest_Intro/pipemult - pipemult
File View Netiist Constraints Reports Soipt  Tools  Window Help 57

Epcrt J;lﬁll

é TimeQuest Timing Analyzer Summary

Clock Mame Type Period Frequency Rise Fall
=000 =B 1 dock_in_50mhz

= Base 20.000 50.0 MHz 0.000 10,000
B8 Clocks Summary pli:pll_inst]pl_0002:pl_inst|altera_pll:altera_pll_i|general[0] .gpll~FRACTIONAL_PLL_QO_VCOPHD — Generated  3.333 300.03 MHz 0.000 1.666

pl:pll_inst]pll_0002:pl_inst|altera_pll:altera_pll_ijoutck_wire[d] Generated  &.666 150.02 MHz 0.000

v

50
3.333 50

Tasks oax|
@ Report Metastability Summary -

D Report Clocks

.ﬁ Report Clock Transfers
@ Report Unconstrained Paths|
5D Report 5DC

@ Repart Ignored Constraints
.ﬂ Check Timing i
.ﬁ Report Partitions | |

EITIND)0Y
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2-2-2. 110 DFIFY

oY DEFIDRIE, 110 DEIFIZEITOELELD CSTIE. BIERD T /NS RPBEDTINA ADEAZIY -
INSA—RELRE DS, B— k&L D FPGAICPLD M 110 B4 %4893 B 55E8BNALET,

B AA /0 OFI#s <3< R:set input_delay>

TEROKISLGETNAREFBENTWSEETH>TH, RLY/OVIRTEMELTLSD TRIEABIMEEL TR
AFET,

AR /0 EFIFITBIZIL, BIERDT /31 AD Clock-to-Output B (Tco) DIEFFHT—RL— EET
FARTHEDENHYFET , Ff=. BIERDT /A AMoA—4 &7 D FPGAICPLD FTHDHR—KE®DIE
SEHHETE (Tdata PCB) 04 L—%4(0SC) MHT /N1 RETD YOV EHHEIE (Telkl 1> Telk2ext) £4
AT HIFIIZBEY AT & BRI TEWNICSD TN TEE T, 20 set_input_delay v RI(E, SxK{E
(-max AT ay) ER/ME(-min A TLa0) Dy THIFILET , BIEROT /A1 XD Teo X, JRKIEE
R/MEZFFRTHNTESLY,

¥ uTsu / uTh |3 FPGA/CPLD FIEEL. 142 50
toow b 7w P =L
ASSP FPGA/CPLD
regl TCD {max/min) T _ regl
o [ Tdata_pca sl I
//’ﬂ’ T
clk2int
> >
\_Y_n’
UTS u / UTh
I osC T
clkl l/“\ clk2ext
L

AR V0 DFFEZELT BICIE, T REEEAATERT ILENHYFT . AEHTIE. A
FEEEAADRPATEBLTOET 5T, REMZEAFLIY A AN UTOEREAFLTIES
1=Eby,

TimeQuest ~RAAS T EMTDABLEZ A~

< AHtEvr7y TR O FI# >

ABeyb 7y TEROFI#ZF 175 Data Arrival Time (Max) & Data Required Time (Setup) (&, AT D
FOTHYET,

Data Arrival Time (Max) = Tclkl + Tco(Max) + Tdata PCB

Data Required Time (Setup) = (Tclk2ext + Tclk2int) — uTsu

Data Arrival Time (Max) (&7 —4ZZEREITHY . T—5HY FPGAICPLD D AAR—MZEET HEHE
#&RLF T, Data Required Time (Setup) [Ztyb7yvTRIDT—2ERBERBTHY . CCETIZT—ANHETE
(BE) LTWDRELNHIEHERLET, TLT. BTV T RS9 0 UTORTRI ZENTESE
ER

Setup Slack = Data Required Time (Setup) — Data Arrival Time (Max)

— e
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TINT VT ZSVINEDETHNIL, LI THH (ER) EFBL TS ENSENTE, ZDIEA
REFNEKREVFERTYY (RIBE) BAREVNENSIEITBYFET , TNITHL T, BINT YT -R597
AEDETHNIE, 2T H(ER) /L TOENENDITEITRYFET,

ARV TEERIE. set_input_delay A RD -max A7 arEFERALTHFPLED , FIFDIEIL.
UTOXTEELET BB, HFEYEEZHLILAUL D2, R—F LDIEHHELE (Tdata PCB & Telkl,
Telk2ext) [E—EELET

RAATEE = R—FLOEE — R—FEDYOYY-XF2— + Tco(max)

= Tdata PCB — (Tclk2ext — Tclkl) + Tco(max) =--&D

BRAATEEAKEST=5, SDC TT12IZHIfIZRIBL THELLD VAV DRERL LI, A
TEANTEEELELD,

8 $ 1/0 s
# ITEHRCCERIFaAU MR
(SDC ITF44TIE FF TERT)

SDC I TR TATURERALIZLMTIZh—YIILEEETIKEET Edit A=21— = Insert Constraint =
Set Input Delay Z3E3#R9 %<&, Set Input Delay FADERE VAV R OMNRREINTET , (BEATIHHRERNE
DHERALET )

44 Set Input Delay

Clodk name: dock_in_50mhz

[ use faliing dock edae
Input delay options

() Minimum ©) Rise

Delay value: 5 ns [ Add delay Name Finder
Targets: [get_ports {dataal0]}]
I SDC command:  set_input_delay -clock { dock_in_50mhz } -max 5 [get_ports {dataa[0]}]

’ Insert ] [ Cancel ] ’ Help\

NADBAE.1EYRSTE1F Name Finder TERL T,
CT * #EoTRET Do ENTEET
i)

{EIERT: dataal0]

{E1E : dataa[*]

@ Maximum ) Fal

) Both @ Both

Clock name

HAELRDI090FERLET , BH. BRIIZ/OVI OHIFIEHAIAEE T Update Timing Netlist %
ETLTWVEWEEBIRTEFE R A 7O IDIE THY Ty D HEEEICLILMEE (L, Use falling clock
edge IZFTvIEANET,

Input delay options

ERANEBEZEFINT HBE(E, Maximum ZEIRLET,

— e
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T

Delay value
iR RXOTEHL-EEZAALET,

Target
B— k&t B AR 110 R—IEHEELES, Name Finder ZEFALTIEET B LEHEDLET,

< ANTF—ILRERE D H# >

ARR—ILREEREDF#912¢517% Data Arrival Time (Min) & Data Required Time (Hold) (&, LATD LS
[TRYFET,

Data Arrival Time (Min) = Tclkl + Tco(min) + Tdata PCB

Data Required Time (Hold) = (Tclk2ext + Tclk2int) +uTh

Data Arrival Time (Min) [&T—4ZZEREITHY . T—4HY FPGA/ICPLD D AFR—MZEET HEHHE
#%&LF 9, Data Required Time (Hold) [Zrk—I/LRBIDT—2ZREMTHY . CCETT—IDMRESN
TWARLENHIEMERLET , TLT A—ILR-RSVIE UTOXTRI ENTEET,

Hold Slack = Data Arrival Time (Min) — Data Required Time (Hold)

R—ILR RSV EDETHNIL, ZAITHIHI(ER) EHLTVDENSIEMNTE, TDEAK
FFNIERZVFERTYI GRIBE) BREVENSZEITHEYET , TNITHLT, m—ILE- RSy I8
DETHNIL, FAITHHIER) L TORNENS T EITRYET,

ABR—ILRBEREIE, set_input_delay A< KD —min 77232 FRALTHFILET, HIFIDMEE. KL
TORTEHLET . BB, HFYEEZHLILEWL=OIZ, R—F EDIEHHELE (Tdata PCB & Telkl,
Telk2ext) (E—EELET .

R/NATEE = R—FLEOEE — RA—FEDYOYY-XFa— + Tco(min)
= Tdata PCB — (Tclk2ext — Tclkl) + Tco(min) ==+=X@

SDC I T AR TATUREBALIZLMTICA—YIILEEETIRRET Edit A=a2— = Insert Constraint =
Set Input Delay Z3E4#R9 &, Set Input Delay FADERE VAV R IMNRREINFT , (BLEATHERERNR
DHEFALET )

Clock name

HELGDIO9IEBRLE T AH. BRNIZ/OVIDHIFIZESAAFE T Update Timing Netlist %
EITLTVVEWEBIRTEE A, VOVIDIETHAY IO EEEEICLIZLMEA L. Use falling clock
edge IZFTvIEANTET,

Input delay options
B/NANBEZEFFIY DHS(E. Minimum Z284RLET
Delay value
LEROROTEHLI-EZANLETS,
Target
B—7FyhERB AR 10 R—IEIEELET . Name Finder ZERALTIRET 52 LEHENDOLET .

— e
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B HA /0 OF# <avR:set output_delay>

TROLIGET NAREBENTWSIESTH>TH, ALYV IRETEEL TL D TREAEELL TR
AFEY,

HH 110 ZHl#3 BIZIK. BRERDT /A ANy b7y THEE (Tsu) E7R—ILREERE (Th) DiEEFHT—
B—NEETRARTEWDELGHYET Ff-. 53— vh&lid FPGAICPLD MDD T/NARETD
{ES GBI (Tdata_PCB) %4~ L—4 (0SC) M 5T /3\M RETD VA THEIE (Telklext 4> Telk2)
LAV HIFIZEY AT & EHISEWAASU T BRITATEE T, 2D set_output_delay AR, &
KIE(-max A FLay) ERIME(-min A7 aV) Dy THIFILED,

# uTcold FPGA/CPLD PIFRL- 272 5
Clock-to- Output BERE

FPGA/CPLD ASSP
regl reg?
= Tdataint T =
o a = data_PCB 'I—-—-—-—-_.H Tsu/Th
Tclklint
> >
Uleg
05C
Teikzext @ Tokz

<HHAFTEKX Clock-to-Output D FIF >

H AKX Clock-to-Output EFREIDHIFIIZF 175 Data Arrival Time (Max) & Data Required Time (Setup)
F. AT D&Y ETS,

Data Arrival Time (Max) = (Tclklext + Tclklint) + uTco(max) + (Tdataint + Tdata PCB)

Data Required Time (Setup) = Tclk2 — Tsu
Data Arrival Time (Max) (&7 —4ZZEBETHY .. T—2HRED T/ 1 RD A HR—MZEET HrHHE
#%LFE 9, Data Required Time (Setup) [Ftyb 7y TRIDT—2ERERTHY . CCETIZT—EADHEE
(BFE) L TWARELAHIEMERLET . LT, EUb7YT - X591 UTOXTRI ZENTEE
ER

Setup Slack = Data Required Time (Setup) — Data Arrival Time (Max)

TINTYT RSVIDEDETHNIL, ZAITHIFI (FR) Em- LT ENSTENTE, ZDEH
REFNIEREVNZERTYY (RIBE) HBRENEVNIZEIZHRYET . ZNITHLT, BTV T-R5vY
MNEDOETHNIE. T HIFI(ER) EB-LTUENENSZEITBYFET,

H AKX Clock-to-Output BEREIE. set_output delay I R®MD —max A7 a2 EALTHFLET,
FHDOEF. UTOXTEHLET . G HFYEZHLILAGW DI, R—F EDGHGEE
(Tdata PCB & Telklext, Telk2) [F—EELET

AHEBE = A—FEDEE — AR—FEDY/OYY-XFa1— + Tsu

= Tdata PCB — (Tclk2 — Tclklext) + Tsu ==-&®

— e
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SDC I TR TATURERALIZLMTIZh—YIILEEETKEET Edit A=2— = Insert Constraint =
Set Output Delay Z:&#R9 %<&, Set Output Delay FADEEE V1V FoDRRSNE T, (BREATHEE
ABRDAHRBALET . )

% Set Output Delay FADERTED1 K[ Set Input Delay FADERE 71 R EFIERICTY,

Clock name

BEELGHIO90ZERLET 46 BRilZ/0v I OHIFIZERAIAFTE T Update Timing Netlist %
EITLTWVEWSEIRTEFE R A, 7OV DILETNY Ty D EEE(ZLI-LMEE 1L, Use falling clock
edge [CFTVIEANET

Output delay options
RAHEEZFIFT HI5E & Maximum ZZEIRLET,
Delay value
LREOHXOTEHLI-EEZANLET,
Target
A—lFyh g BN 110 R—FEHEELFET . Name Finder ZERALTIEE T 5 LaBE1OLFET,

<HAFT;/M Clock-to-Output D FIF >

H A&/ Clock-to-Output BFREIDHIFIIZF 175 Data Arrival Time (Min) & Data Required Time (Hold)
F. AT D&Y ETS,

Data Arrival Time (Min) = (Tclklext + Tclklint) + uTco(min) + (Tdataint + Tdata PCB)

Data Required Time (Hold) = Tclk2 + Th

Data Arrival Time (Min) (&7 —4ZZBETHY .. T—2HRED T/ 1 RD A HR—MZEET D
#&LF T, Data Required Time (Hold) (FR—ILFEIDT—2EREFETHY . CCETT—IHREFIN
TWSLENHIHEREZRLET , ZLT R—ILR-R5U9E UTOXTRI ENTEET,

Hold Slack = Data Arrival Time (Min) — Data Required Time (Hold)

R—ILR - RS9I EDETHNIE, FAIUTHIE(ER) EHELTNDENSTENTE, TDENK
ZINIERZVFEERSYI (RBE) BKRENENSTEIZHEYET  FNISHL T, R—ILE- RSV E
DIETHNIE, FAZUTHIH(FER) Eb-LTURNENS T EITBYET,

H A&/ Clock-to-Output BFRE (. set_output delay A< K@M -min A7 a2 AL THHILET,
FIHDEIX. UTORXRTEHLET . GH. HFYVEFELTHLILLGEVW O, R—FEDEHEL
(Tdata_PCB & Telklext, Telk2) (E—E&ELET

RIMATEE = R—FLOEE — A—FED/AYY-XFa— — Th

= Tdata PCB — (Tclk2 — Tclklext) — Th ==-X@

— e
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SDC ITARTATUREBALIZLMTICA—YIILEEETAKRET Edit A=a2— = Insert Constraint =
Set Output Delay Z:ERY BH&. Set Output Delay FADERE V1 FIMNRRENFT , (REATHRTE
NEDHERBALET )

Clock name

BRLGDHIOVIEERLET . GH. BRNT/OVIDOHIFIZERAAFE T Update Timing Netlist %
EITLTWVEWSERTEFE R A, 7OV DILETNY Ty D EEE(ZLI-LMEE L. Use falling clock
edge [CFTVvIEANFET,

Output delay options

B/NEABEZEFIFIY HEHS(E. Minimum Z8RLET
Delay value

LFREDOXDTEHLI-EZANLET,

Target
B—FyhElEHH A 110 R—IEIEELFES . Name Finder ZERL TIEE T 52 LEHEOLET

CCETHBALE-OTURE[ESL /0 BEED SDC #IFIATEET,

(451)
7
8 $ I/0
a set_input_delay -clock { clock in 50mhz } -max 5 [get_ports {dataa[*]}]
10 set_input_delay -clock { clock in 50mhz } -min 1 [get_ports {dataa[*]}]
11 set_input_delay -clock { clock in 50mhz } -max 5 [get_ports {datab[*]}]
12 set_input_delay -clock { clock in 50mhz } —min 1 [get_ports {datab[*]}]
13 set_input_delay -clock { clock in S0Omhz } -max 5 [get_ports {rdaddress[*]}]
14 set_input delay -clock { clock in 50mhz } —min 1 [get ports {rdaddress[*]}]
15 set_input delay -clock { clock in 50mhz } -max 5 [get ports {wraddress[*]}]
16 set_input delay -clock { clock in 50mhz } —min 1 [get ports {wraddress[*]}]
17 set_input delay -clock { clock in S5O0mhz } -max 5 [get ports {wren}]
18 set_input delay -clock { clock in S50mhz } -min 1 [get ports {wren}]
15
20 set_output_delay -clock { clock in S50mhz } -max 1 [get_ports {g[*]}]
21 set_output_delay -clock { clock in S5O0mhz } -min 0.5 [get_ports {g[*]}]
22

— e
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110 DHIFINTES, 7OV IDHDECATHBELIZDERLLSIZ, 110 DHIFIE TimeQuest [ZFEA A
FHTHT, EELL TimeQuest A FRHTEAMNEHERLTHEL LD, TimeQuest M Tasks KA (Z8H S Reset
Design 2 T ILD) LT, R4SV BT ATR YR AREERLI-IREEIZRLET , TD&. Read SDC File %
BT VD) vF Bh, Constraints *=—1— = Read SDC File THAAFHES SDC T74ILEEIRL TixAA
FEFET EPLARIVLDIRGE THRMFAAHITEKBLIZIGE X, Status AX NG ERRESNET , TDHEIE
SDC F74IVEFEFRL T, SGERANGEEHEZEL T BEL THESMAAFE THZELY,

RIZ Tasks XA D Update Timing Netlist % J)LY) v LT, FASV T BEITRARYNIRNMZZAZ 54
WHET7TYITT—MET,

CCETTEREL, RITKHWNKR—FOFELHERT H7-0IZ., Tasks XA D Diagnostic = Report
Unconstrained Paths %4 7 JL4')w4LZE3 , Unconstrained Input Port 4> Unconstrained Output Port A% 0 7%i51E,
KA 110 DN EEBRLET,

Unconstrained Input Port 4> Unconstrained Output Port A% 0 THIFHIERFIFIAR—E BB ENSZEIZHEDD
T. Report N4> ® Unconstrained Paths = Setup Analysis > Hold Analysis = Unconstrained Input Port %>
Unconstrained Output Port ZR%&. REIFIR—IALR—EN TS D THESEL TS, KEFIAR—FDH
#9% SDC 774 ILIZBMLTRELT=S. Tasks RA 0 Reset Design E17#. Report Unconstrained Paths %
BERTLT, KHEFR—MO 7o TWND I EEREEL TZELY, (CDBF, Read SDC File & Update Timing
Netlist (XEBITEITSNET )

i3 TimeQuest Timing Analyzer - C:/lab/TimeQuest_Intro/pipemult/pipemult - pipemult
File WView MNetlist Constraints Reports Soipt  Tools  Window  Help =

Report Rl Unconstrained Input Ports
4 |[[F Unconstrained Paths & Looutport Comment

B summary ‘ 1 wren No input delay, min/max delays, false-path exceptions, or max skew assignments found I

B9 Clock Status Summary =
a ; I
== Unconstrained Input Ports J *%Ilﬁ}’\]ﬂ{_l“
3 Unconstrained Output Ports

4 1] ﬁ 2099

Tasks 18 x
« [iZ Open Project... ‘ - |

e KOy T EELES

4 ¥ Create Timin
L4 P Read SDC File
anging Netlist

# Reset Design

Set Operating Conditi
[ Reports HEITILI)vH
> [ slack T
> 1 Datashe 0
> [ Device 5
4 |7 Diagno!
BT Report@cks

5T Report Clock Tree
= 4 ol T

£
4 @ Report Unconstrained Paths
] REpOrt So0
BT Report Ignored Constraints Q°j}|,7l) vy
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SDC FIRRDEA—7YNMEEPA T IV BB A IELLELMES &, SDC DEERIR M EH>TH. Read SDC
File TIS—ITEBLGWIENHYET  TDHEEITFIFINERINTLNSD T, Tasks XA D Diagnostic =
Report Ignored Constraints THERSNI-HlHID B EEFEEL TFZELY, No constraints were ignored. &EFRRENT
LIE, EREINFIRIEHYEE A BESNHHLALR—EINTULV =5 SDC BiERELT. BEIEL
(RSN TLSOERERRL TSN,

RIZ O OHFIMNELGEESINTLNDINERERLET , Tasks XD Diagnostic = Report SDC &% 7
WDV I$HE IBYIX 110 R—FDFIFIFHRI TR REINET , BRTPHIFIERAELLILR—FEN TV
MEREEL TSN,

{3 TimeQuest Timing Analyzer - C:/lab/TimeQuest_Intro/pipemult/pipemult - pipemult

File Wiew MNetlist Constraints Reports Script Tools  Window Help 5] Se
Report 1a Set Input Delay
F= 5DC File List i SDC Command Add Delay Source Latency Induded Clock Fall Flags Clock Name Reference Pin Delay Ports
4 |5 5DC Assignments |1 | set_input_delay -add_delay -max [get_clocks dock_in_50mhz] 5.000 [get_ports dataa[0]]
B Create Clock 2 § set_input_delay -add_delay -min [get_docks dock_in_50mhz] 1.000 [get_ports dataa[0]]
3 Create Generated Clack Elf 3 set_input_delay -add_delay -max [get_docks dock_in_50mhz] 5.000 [get_ports dataa[1]]
4§ set_input_delay -add_delay -min [get_docks dock_in_50mhz] 1.000 [get_ports dataa[1]]
I: Set Tnput Delay L3 |5 set_?nput_de\ay -add_delay mrax [get_docks dﬂck_?n_ﬁﬂmhz] 5.000 [get_ports dataa[2]]
6 | set_input_delay -add_delay -min [get_docks dock_in_50mhz] 1.000 [get_ports dataa[2]]
(T Set Cutput Delay “li7 set_input_delay -add_delay -max [get_docks dock_in_50mhz] 5.000 [get_ports dataa[3]]
Tasks R x| (8] setinput_delay -add_delay -min [get_docks clock_in_50mhz] 1.000 [get_ports dataa[3]]
\.f L\_'§ Open Project... Nk set_input_delay -add_delay -max [get_docks dock_in_50mhz] 5.000 [get_ports dataa[4]]
[ Netlist Setup [ | 10§ set_input_delay -add_delay -min [get_docks dock_in_50mhz] 1.000 [get_ports dataa[4]]
« B Create Timing Netiist 11| setinput_delay  -add_delay -max  [get_docks dock_in_50mhz] 5000 [get_ports dataa[S]]
J » Read SDC File 128 set_input_delay -add_delay -min [get_docks dock_in_50mhz] 1.000 [get_ports dataa[5]]
J B Update Timing Netlist 13) set_input_delay -add_delay -max [get_docks dock_in_50mhz] 5.000 [get_ports dataa[s]]
b ResetDesign =14 set_input_delay -add_delay -min [get_docks dock_in_50mhz] 1.000 [get_ports dataa[s]]
15§ set_input_delay -add_delay -max [get_docks dock_in_50mhz] 5.000 [get_ports dataa[7]]
D ser Operating Conditis... 16Q set_input_delay -add_delay -min [get_docks dock_in_50mhz] 1.000 [get_ports dataa[7]]
I Reports 17Q set_input_delay -add_delay -max [get_docks dock_in_50mhz] 5.000 [get_ports datab[D]]
> [ Slack || 18§ set_input_delay -add_delay -min [get_docks dock_in_50mhz] 1.000 [get_ports datab[0]]
> [ Datasheet 19§ set_input_delay -add_delay -man [oet_docks dock_in_50mhz] 5.000 [get_ports datab[1]]
> [ Device Speg set_input_delay -add_delay -min [get_docks dock_in_50mhz] 1.000 [get_ports datab[1]]
218 set_input_delay -add_delay -max [get_docks dock_in_50mhz] 5.000 [get_ports datab[2]]
228 set_input_delay -add_delay -min [get_docks dock_in_50mhz] 1.000 [get_ports datab[2]]
set_input_delay -add_delay -max [get_docks dock_in_50mhz] 5.000 [get_ports datab[3]]
244 set_input_delay -add_delay -min [get_docks dock_in_50mhz] 1.000 [get_ports datab[3]]
25§ set_input_delay -add_delay -max [get_docks dock_in_50mhz] 5.000 [get_ports datab[4]]
26l s el o ekl 2 TR

— e
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2-2-3. TAILR IS ADEIH

H0v5E 110 DRI T HIF9%ENT1-1KEET Report Unconstrained Path [ZR&EFID/ AN E-TINDIHGE
(&, EREAR—FTHL AR HYFET , TH A2 (EIER) DEMEICEARLGL AR PRETEDNERMICZAS
VUBHELLCTERVEEZ TV AR THoTH, TimeQuest [T 74 /LTINS DSR2/ J AT
DRHRELET  BAZIVTBITET DRENELVARIETHILR -/ SADFFIZE#NTHET, 2437 BTN
HEDSBENT HIENTEET,

TRD LS IEREID A HHR—k HBAR—FD/IRZAPERLGEZIO007 - KA UBORERZ D /NX, HOY
S TIFTLIHIE, THILR - IRRIZHTEBRRERBIZLEYET,

(B11) R DA hR—k

> CLR

areset [ :ig'-:ﬁgqa)/\";(

B Dr—XRIE, areset EEDERTHATEIZEREITHSIHS. set_false_path AT FTHIFITEF
T TAHILR-INADFI#ZH (+7 V15 & (K. Recovery/Removal D BT RELYET,
(Recovery/Removal [ZDUWVTIE, KEHTIEFRAZABLTLES,)

(§12) R7:57097 - FA VRO FELRZ D/IR

E/HELEOVAVS
regl reg2

D Q D Q
> >
CIOCk_E] —_— | From Clock | To Clock

clock b

Bl2M4r—2R [, set false_path A< KA set_clock_groups <K@ -asynchronous 473> D EL
LM THIFTEFET , THILR - RDFHFIZEHNTELMFZE (&, Setup/Hold DFEMTIRELYET,

BI3)Yravy - IFTLIY
regl reg2
TILFILOYEREEIE
ShibDIay A ERHZZER AR D a D Q
ﬂ > CLR r> ClR
clock a —\
- o
c I oc k—b From Clock To Clock
select
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BISDr—RIL, set_false_path < KA set_clock_groups @ -exclusive A7 a>DELLMTHIFIT
FET THILR - NRADQHFIEENTEVGE ., HYFLEL /A2 DBITELITO>TLEID T, TAILR-
INADFFIZEENT T, KREHR/ SR DEHELLENESIZLET,

(BYFE/E—) - BEQRANRELTHETT DBEHY

ToClock : clock a

From Clock : clock a

From Clock : clock_b ToClock : clock b

(BYFELNE—) - FRELGVDDTIAILR /A ZADHIFI TR

ToClock : clock b

From Clock : clock a
ToClock : clock a

From Clock : clock b

Tasks XA Diagnostic = Report Clock Transfer #3179 %&. From Clock & To Clock #fEh s
AYY - RAAVRED N RFELR— L TNET , B—7897-FALUBD NI THNIE, 709 0FIf9T
T TITAAIVTHNTETNS LAY FET  LLEGS IOV - RASVEID XD B L BEIC
IECTIAHILR - NADFIFIETVET  (CETULWDIREISELTEE, B457099 - RAMUBDT—4
EETHIID T BB ETEL AR POHYFLELINI— DNRERELET )

[ Setup Transfers © "]
From Clock To Clock RR Paths FR Paths RF Paths FF Paths

1 pllaltpll_componentjauto_generated|pli1|ck[0]  plljaltpll_component|auto_generated |pll1|ck[0] 33 _

2  plialtpll_component|auto_generated|pli1jcdk[1] plljaltpll_component|auto_generated|pll1|ck[0] 16 16

3 plijaltpll_componentjauto_generated |pll1|ck[0] plljaltpll_component|auto_generated |pll1|ck([1] 438 16

4  plaltpll_component|auto_generated|pll1|ck[1] plljaltpll_componentjauto_generated |pll1|ck([1] 272 _

RRPaths : EELPRR(regl) B¥iLb EAYI VDT, REL DR F(reg2) H3LhE LMY TvD D/ NRE
FRPaths : 3EELP AR (regl) NILLTAY T YD T, RIEL DR R (reg2) B ILh LAY TV D/ IRE
RFPaths : XEL P AR (regl) BIIH EMYI YD T, RIEL P AR (reg2) MIIBETHY I D D/ A
FFPaths : E{EL I RA(regl) BB TMYI VDT, ZIELURA(reg2) HILHTMRY Iy D/ A%

THILR ISRFIT B/ NZADREST=5, SDC TTAZRIZFIFFTERL THELLD, 7AOYI% 110 D
BFERICKSIC, AAVMTEANTHEEELLS,

22

23 # False Path ~

24
# ITHECCFIEaA MR
(SDC TF4ATIE #F THRFR)

—
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B RN /—FIZIRET D74V RNADHK <a<wK:set false_path>

SDC I TR TaAVURERALIZLMTICh—YILESETIKEET Edit A=21— = Insert Constraint =
Set False Path Z#8iRT B&. RE V1V RINRKRTINET, (BUERT IR ENBDHERBALET, )

From
IRAVRTIAILR IRRIBET DIHE(X. thmDR—b (get_ports) £f=ILE > (get_pins) TIRELET
Iy - RA D THRELLMES . From Clock BI04 (get_clocks) TIEELET . DR, B
ANZOBY Y DFREFRAAFEET Update Timing Netlist ZZE4TLTL VAL &, Name Finder TIEEIR
TEFEEA,

Through
BRI EIRAUNEFEEL-WMESIE. Z2ITHEELET,
To

RAVRTIFILR - INRIEET DHEIL. #EDR—k(get_ports) F7=[FE > (get_pins) THEELET
o899 FALTHRELLMEEIL. To Clock Bl 0v% (get_clocks) THEELEY , T DFE. FHIIC
09 DFIFIEFRAAEE T Update Timing Netlist Z3E4TLTL VAL E, Name Finder TlILEIRTE
FtH A

@® RAUMTHE

< Set False Path

From; [get_ports {areset}]

Through:

DEOE [

To:

SDC command:  set_false_path -from [get_ports {areset}]

’ Insert H Cancel H Help

@ YDy THEE
44 Set False Path

From: [get_docks {dock_a}]

Through:

a3l )

To: [get_clocks {dock_b}]

SDC command:  set_false_path -from [get_docks {dock_a}] -to [aet_docks {dock_b}]

’ Insert ” Cancel ][ Help ]

— e
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T

B OOV FASOTIRET H74HINR/SADHK <a<UR:set_clock_groups>

SDC I TR TaAVURERALIZLMTICh—YILESETIKEET Edit A=21— = Insert Constraint =
Set Clock Groups ZEIRY 5. BEVA VR INKRRINET , (BEATIRENBTDAHHRALET . )

Group

IR RAL %094 (get_clocks) TIRELET  FREV/4VEDITIE 2 DOFIIL—TF (Uavy-Ki
AN ETULIMEETEFEAN. 3 DULDY IL—TE4IHLI-LMES (L. SDC TTF 2RI RIS HE1=
BICFHTRELET,

@ -exclusive A FLavTHE

Group THRELYAvIRILEARBZEMICASEWEEIZERT 54730 T3, SDC command
HIZ -exclusive DEEIRAELMEE (L, FEITBMEEIRL T,

gk Set Clock Groups (=23
Group 1: [get_docks {dock_a}] E
Group 2: [get_docks {dock_bY] (]

SDC command:  set_dock_groups -exdusive -group [get_docks {dock_a}] -aroup [get_docks {dock_

[ Insert ][ Cancel ][ Help ]

@ -asynchronous 73> THRE

Group THEL=IAYY - FAUEID T —UREEZAI T BT O RNV FERT S
#7332 T9F, SDC command ##IZ -asynchronous D ELHRAELMEE (X, FEITEMEDBL TS

LY,

< Set Clock Groups (=25l
Group 1: [get_docks {dock_a}] E
Group 2: [get_docks {dack_b}] (o]

SDC command:  set_dock_groups -asynchronous -group [get_docks {dock_a}] -aroup [get_docks {d

[ Insert ][ Cancel H Help ]

COFETTHALIATVEDBISE, HALTVENA T LAy N FEL TS EDABYES, Fiz, IFEH
SZADFFIORIVF =S A7)/ SZADFHIEE DFALTLELATELZ A BYET A, AEMB DA
FOEHTHEH, cNLRFABLTOETS
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3. SDC 2741 DZE§xEIA I IILDELT

SDC 74 ILHM5ERLT=5. Quartus I T SDC 7/ ILD&EEFEAVNAILEETLET .

3-1. SDC Z7MILDESF

oo

a7\ A JLELTRIIZ., Assignments A=a1— = Settings = TimeQuest Timing Analyzer T SDC 774 /LAY
Quartus Il [CERIN TSI LEHRELET  BfRSINTLVEM of=5, #EFLTz SDC I7MILEENT ITEER
LTLIZEW 485, SDC T7AMI)LE, —F-O090L IP BRHRED&SITEBBEZT HIENTEET . TD
MR, EMSIEICHAAENE T, SDC SRR DAEAIZL > TEHEAAD IEBENEEIZHESD T, FEL TS
LY, A AL EZEIX. Up *° Down TEETEEY,

_ " Settings - pipemult e =]

General TimeQuest Timing Analyzer
Files
Libraries Spedify TimeQuest Timing Analyzer options. E*Rl,’ciﬁj]ﬂ
4 Ip Settings . . X
IP Catalog Search Locations 5DC files to include in the project
Design Templates
4 QOperating Settings and Conditions File name: II Add
Voltage
Temperature File Mame Type Remove
4 Compilation Process Settings I pipemult.sdc Synopsys Design Constraints File I
Incremental Compilation Up
4 EDA Tool Settings
Design Entry/Synthesis Dawn
Simulation
Formal Verification \
Board-Level
4 Compiler Settings Eﬁﬁﬂtmﬁ%wgi
WHDL Input
Verilog HOL Input
Oofo )b +;
l TimeQuest Timing Analyzer I
Enable Advanced IO Timing [ Report warst-case paths during compilation
;Zigpl':psslllstaong'i:c Analyzer Td Script File for customizing reports during compilation
Logic Analyzer Interface Tel Seript File name: E]
PowerPlay Power Analyzer Settings
S5M Analyzer Run default timing analysis before running custom script
Metastability analysis
Synchronizer identification: |Off -

32, AVIMILDEST
)L aVnRAIIVERTLET , T5—D 5, T5— Ay t—UFHERL T, T5—FEBL TG,

BE. -V IVRIZEAIVT BTN ET A REERLI-BERENZIIU T RINERB-EES
&Y. I5—TLhFLHI LAV ILIEREFTEITINET,
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3-3. AVIAIL-LR—FDOFERR

aAVILILHEED =5, AV )L LIR—hEREZEL TS, O/ ()L LIR— b TIE7—XEIZEEA
BAVINAWAEREHER T DIEMNTEETH 2AZIVT BT OVNTIEY I —1BEROAERTEE T BLiE
BR LT FEREN AT HINE RO EDELIV T ERDHH-15EE. FFETRRSNET, a2
AR, FTHFFOHEERERL TS,

€§ Quartus II 64-Bit - C:/lab/TimeQuest_Intro/pipemult/pipemult - pipemult
File Edit View Project Assignments Processing Tools Window Help )

DS H@ % 9@ 9 o [peemt Y L EFRC PR TR QP A0
Project Navigator Agx | i@ Compilation Report - pipemult [x]
9 | [Table of Contents na| — 1100mV 85C Model Setup Summary
ity = P summary :‘ 1 lock 50mh; Cw‘ 5%‘ ESE;::
, Setti dock_in_50mhz -5. -88. I
&) :éd::;Z:L|iC;FC5C6FZ?C? ; :::: iztnh-nDisfau\t Giobal Settings 2 pll:p\l:in;t pll_0002:pll_inst|altera_pll:altera_pll_ijoutclk_wire[0] -2.471 -45.833

E= Flow Elapsed Time
= Flow OS Summary

Z| Flow Log
|1 Analysis & Synthesis
> [ Fitter
o )| s -
(8% Hierarchy ‘ E| Files | ' Design Units | ﬂll = EE;L:;;TW”Q Analyzer I N i
@ e x | EH parallel ;ampl\anon ﬁq_o?ﬁéﬁéﬁfﬂ?é"
Flow: |Compiaton -] [customize... | =1 sDCFile List AL LiR—ME, B — 1RO A,
= Clocks

Task
@ ] Slow 1100my 85C Model

[ Slow 1100mVy OC Madel
» (I3 Fast 1100mV 85C Model
> (] Fast 1100mV 0C Model

4 P Compile Design
> B Analysis & Synthesis
> B Fitter (Flace & Route)

> #® Assembler (Generate programming files)

EH Multicorner Timing Analysis Summary

> B TimeQuest Timing Analysis
> ™ EDA Netlist Writer
% Program Device (Open Programmer)

> Multicorner Datasheet Report Summary
» [J Advanced IjO Timing
» [ Clock Transfers

AN L SLSE SIS

MR A ST RTHRER (X, TimeQuest ZFEENIL THESET A &ITIEYET , TimeQuest ZFEALIAM3Y
ENTIER DR A EL, REHEAFLI-Y AN UTOEREAFLTIEZSLY,

Quartus Il [XUSHTHAR —TimeQuest 1Z&BRAIVT BTN A%
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Revision %R Bz

1 2015 4£ 9 A #Ihix

2 2016 4£ 2 A ARECATIE
r2-2-2 110 O#IFIOI<HATRK Clock-to-Output BRI DHIFI> 1&
<A/ Clock-to-Output EFFEIDHIHI> 10D Target DEREA
R)A—TIhERBAN 110 R—rEEELET .
E)A—4ybhEdE R 110 R—rEBELET .

RESLUSFRALOEE

2. AAMBFEUEERETIIEAHYET,

BHIVEHEAFENELEBSERICEMNELTL, TROEALOFEE—FH LW ETIEACESN,
1 AEREFRETT  FAREETE T S PRIER T HLEHLET,

3. AEHOERICEBLEHLTOFETH. B—CTHALRORY, BBRENGEBR ITOANHYELL KAEHEAFELFELLTRRBEEFTCT— RV EIThEENTT,

HBRRHT VT4 FR—LR—T: http://www.altima.co.jp B8R A+ EDISON: https://www.altima. jp/members/index.cfm
#ARHLTILEF R—LR—: http://www.elsena.co.jp BEifE&RY A+ ETS https://www.elsena.co. jp/elspear/members/index.cfm

4. KEMTRYE-TLBEE, Hiff. TOVSAICALTGEALBROZZICOVTE. BEZAEVARETOTHLMLHI T RIS,
5 AEMEREZFATIROMBMLENTYT, HBEEAITLIRE. FA—DRTORBHEOENLHHLE TIRAESLY,
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