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ComrMnd Info mary o\aths
Relationship  Clock Skew  Data Delay
inst2[13] q[13] pll_clock pll_clock 3.333 -4.430 2.003
inst2[11] ql[11] pll_clock pll_clock 3.333 -4.430 2.891
inst2[9] gle] pll_clock pll_clock 3.333 -4.431 2.868
inst2[&] gl[e] pll_clock pll_clock 3.333 -4.430 2.856
inst2[4] gl4] pll_clock pll_clock 3.333 -4.389 2.882
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TData Arrival Path
Total Incr RF Type Fanout Location il
1 0.000 0.000 | 5.882 ns
2 +85% 855 o e | | | | | | =
1 0.000 0.000 b
2 0000 0000 1 PIN_L8 Setup Relaticnship 3.339 ne
3 0.000 0.000 RR IC 1 IOIBUF_X15_Y61_N1 Latoh Closk J ‘ Lateh I | ‘ | ‘
4 0.890 0.890 RR CELL 1 IOIBUF_X15_Y&1_N1
B 1.879 0.289 RR IC 1 PLLREFCLKSELECT_X0_Y20_ Data Arrival X
6 2.212 0.333 RR CELL 1 PLLREFCLKSELECT_X0_Y20_
-; ‘ ~man —'.”—\.—.—. ~e — | anm A STIALI AL I ArA Ara s -;—r
Data Required Path L
Total Incr RF Type  Fanout Location I Slack -5.98 ns
1 3.333 3.333
2 4 7462 4129 = Data Required
1 3.333 0.000 B
2 SEER 0.000 1 PIN_L8
& 3.333 0.000 RR IC 1 IOIBUF_X15_Y&1_N1
4 4,223 0.890 RR CELL 1 IOIBUF_X15_Y61_N1
5 5.161 0.938 RR IC 1 PLLREFCLKSELECT_X0_Y20_
? ‘ 5.471 C'Jr.r310 RR CELLI 1 PLLREFCLKSELECT X0 Y2D’ k2 b

RAZUT - I5—HFRILTWE/IREWET 5120 . I—HFIEINSDFEHRI SRR (BR) EET 0E
DHYES BT OBEEBNLET

3-3-1. Path Summary
N TERLIAT(V—FED 2B T DRV IEENNRAD YY) R RLTULNET,

Path Summary | Statistics | Data Path | ‘Waveform | Extra Fitter Information |

Property Value
From Node inst2[13]
To Node q[13]
Launch Clock pll_clock
Latch Clock pll_clock

Data Arrival Time 11.462
Data Required Time  5.882
Slack -5.580 (VIOLATED)

S oW B W N

Data Arrival Time (T—AZIERE) &Ik, /A9 -V —RDEETYONSEEL D AFIEB>TREL DR A
T—ADEETEETOERINDIETT , INIF EELDRRIETODIOYIBIEEEEL D AINEIE, Z{EL
DRAETOHOT—HEEDEHTY,

Data Required Time (T—A2ZKEFH) &I, RIEL D RIMNELLT —2EZ(TES=0DIZ, ZIEL I RZIZT—
ADFIEL THEREF[MNDETT,

— e
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Slack I& SDC #If9I1ZxL T, ERDRIEHAFDZA(IVIDIT—0DIETT UTORICKYERSh ., [
BHRDTRTO/NRRIZHHLTRASVINTSAEIZHENIE, FORKIFEAZVTEREBE-LTELEET S
—EEFRLET,

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

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

BASVTBENET BICIE. TTRELBAFEZERTILENHYET . ABNTIE. AELEAAOHRBAZE
AL TOEY ML, TREMESEZS,

[TimeQuest ~AASV T BITOREEEZ A~]

3-3-2. Statistics

ARG ) TERLAT(/—FRD 2B 1T\ RBED#ETZ R RLTLET,

Path Summary | Statistics | Data Path | Waveform | Extra Fitter Information |

Property Value  Count Total Delay % of Total Min Max
1 Setup Relationship 3.333
2 Clock Skew -4.430
3 Data Delay 2.903
4 Number of Logic Levels 0
Ey 4 Physical Delays
1 4 Arrival Path
1 4 Clock
1 IC 6 4171 49 0.000 2.419
2 Cell 6 4.388 51 0.179 1.738
2 < Data
1 IC 1 0.000 0 0.000 0.000
2 Cell 3 2.903 100 0.000 2.311
3 uTco 1 0.000 0 0.000 0.000
2 4 Required Path
1 4 Clock
1 IC 4 0.938 26 0.000 0.938
2 Cell 3 2.670 74 0.3170 1.470
3 PLL Compensation 1 -0.149 0 -0.149  -0.149

Arrival Path &1 Required Path (&, Data Arrival Path & Data Required Path DI ET—2NDNEREERL
TWET,

FE7=.IC (Inter Connect) &, NEEHRDBEEDEFTERLTULVET, Cell £, REREIL(EDPODYI-TLA
UNREBBUSNDERD) DBEDEETERLTLVET , uTeo (X, REBL- X2 D H 773E3E (Clock-to-Output Time
/TCO) —Gj—o

— e
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3-3-3. Data Path

Quartus® Prime [ZLHTHAK - TimeQuest [Z&BRAIVT BRFTD A X ELISENA

N HIYTEIRLI=IT(V—R) 2B T H/ N REED 3l (B8 # R RN TWVET , —H (XD Data Path

BIEAUIZHREELE T, EIEIE Data Arrival Path & Data Required Path 25N TULVT,

“ =

T—REREE D/ARERTRLTVET,

b —

T—HEERRM"E

LITFIZ. Report Timing MEEHL )L (Detail Level) IZ Full Path Z3&RLI=IEE D /R AT 9 - LIR—LTT,

Path #1: Setup slack is -5.580 VIOLATEDI

| Path Summary | Statistics” Data Path ‘
——

Data Arrival Path

|waveform | Extra Fitter Information ‘

an\ya./\"x Incr RF Type Fanout Location Element
__Uuuu 0.000 launch edge time
2 4 8.559 8.559 clock path
mmmmmm,
1 0.000 = 0.000 ' source latency
.
2 0.000 1 0.000 5 1 o0 . N in
o3 Frl
3 0000 20000 =RR IC BV (ED LDRR T BE) in~input]i
= .
4 0.880 20.890 [RR 1 I0IBUF_X15_¥61_N1 clock_in~input|o
5 1.8790 10089 RR Ic 1 PLLREFCLKSELECT_XO_Y20_NO plinst|pll_inst|altera_pll_i|general[0].gpll~PLL_REFCLK_SELECT|clkin[0]
" "
6 2.212 210333 FRR CELL 1 PLLREFCLKSELECT_X0O_Y20_NO pll_inst|pll_inst|altera_pll i|general[0].gpll~PLL_REFCLK_SELECT|clkout
aﬁ' = 2212 20000 WRR FRACTIONALPLL_XO_Y14_NO pll_inst|pll_inst|altera_pll_i|general[0].epll~FRACTIONAL_PLL|refclkin
.
8 2.301 E 0179 =RR CELL FRACTIONALPLL X0 Y14 NO pll_inst|pll_inst|altera_pll_i|general[0].gpll~FRACTIONAL_PLL|vcoph[0]
9 2.391 2 0.000 IRR [[o 1 |_inst|pll_inst|altera_pll_i]gen...gpll~PLL_OUTPUT_COUNTER|vcoOph[0]
S A F—ax o (REERR) | -TP e P een. el Bl OUTRUT s
10 4.129 . 1738 =R CELL 1 - I_inst|pll_inst|altera_pll_i|gen...[0].gpll~PLL_OUTPUT_COUNTER|divclk
11 4892 50763 [RR IC 1 CLKCTRL_G1 plinst|pll_inst|altera_pll_i|outclk_wire[0]~CLKENAO]inclk
12 5216 0324 ERR CELL 46 CLKCTRL_G1 pll_inst|pll_inst|altera_pll_i|outclk_wire[0]~CLKENAO|outclk
.
13 7.635 12419 RR [ [o4 1 DDIOOUTCELL_X2_Y0O_N&4 inst2[13]|clk
14 8.559 10924 =R CELL 1 DDIOOUTCELL_X2_YO_N&4 inst2[13]
— - uy
3 4 11.462 L data path
samEmmEa
1 8559 20000 1§ DDIOOUTCELL_X2_YO_N&4 inst2[13]
2 9.151 E 0.592 :FF DDIOOUTCELL X2 YO N84 inst2[13]]|q
- -
3 9151 5 0.000 F s 13]~output|i
I | : ¥ LERED Teo al13l-output
11462 =2311 #F e g[13]~output|o
»
-7—‘_&./ \R 1462 = 0.000 FF CELL 0 PIN_V& ql13]
Sssasnasy
Data Required Path R
Total Incr RF = 5 Location Element
™ gxrvTomE
1 3333 3.333 latch edge time
2 4 7.462 4129 clock path
1 3333 0.000 source latency
2 3.333 0.000 1 PIN_L8 clock_in
3 3333 0000 RR IC 1 I0IBUF_X15_Y61 N1 clock_in~input]i
4 4223 0.800 RR CELL 1 I0IBUF_X15_Y61 N1 clock_in~input|o
5 5.161 0.938 RR IC 1 PLLREFCLKSELECT_X0_Y20_NO pllinst|pll_inst|altera_pll_i|general[0].gpll~PLL_REFCLK_SELECT|clkin[0]
[ 5.471 0.310 RR CELL 1 PLLREFCLKSELECT_X0_Y20_NO pll_inst|pll_inst|altera_pll_ijgeneral[0].gpll~PLL_REFCLK_SELECT|clkout
7 5.471 0000 RR IC 10 FRACTIONALPLL_X0_Y14_NO plL_inst|pll_inst|alera_pll_i|general[0].gpll~FRACTIONAL_PLL|refclkin
8 5322 -0.149 RR  COMP 1 FRACTIONALPLL_X0_Y14_NO plLinst|pll_inst|altera_pll_i]general[0].gpll~FRACTIONAL_PLL|vcoph[0]
] 5.322 0000 RR IC 1 PLLOUTPUTCOUNTER_XO_¥18_N1  pll_inst|pll_inst|altera_pll_i]gen...gpll~PLL_OUTPUT_COUNTER|vcoOph[0]
10 6.792 1.470 RR CELL 1 PLLOUTPUTCOUNTER_XO_Y¥18_N1 IL_inst|pll_inst|altera_pll_i|gen...[0]l.gpll~PLL_OUTPUT_COUNTER|divclk
. KO_¥18_| piL_| pi_| _plL_ijg gP - _
11 7.462 0.670 clock pessimism removed
3 7382 -0.080 clock uncertainty
4 5.882 -1.500 F oExt o PIN_V8 ql131
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ZOH. FHITIEUTOLIBGABINHERTEET .

/—FETOEEFBO &
/—RETOEERHE
{EB DL EMY (Rise) I TAY (Fal) DEE SEMMTLI=/ SANVERLET
/—FDRATERLET
CELL wEIL
IC B4R (Inter Connect)
COMP PLL DfIABFHIENE
uTco/uTsu/uTh L REO B/ b 7y TR/ — )L R B
iExt/oExt ABD/HDOFIKIREE
Fanout /—FDT7U TN
Location /—FOEEINI-LE
Element /—F D&

3-3-4. Waveform 27

NR-HTYTRERLIZIT(/—R)[ZH1T5 Data Path 4T DIEHRET T4 HILITKBERRLTULVET , I
(T T —REERRE T —2ERERH, RSV DBEFRMNEE TRTENSD T, ERMANDREMIHLHAY A
Y URENTEFT

BIZABAZAMSIUT OFBMTIE. a—F DR ER =843V T FIE2 (I T BL-ERMASEONERATY
S E DR, Data Path 2THEDHIEDH TIEIHMYIZKWWZENHAHD T, Data Path 2T EFEIREFIC
Waveform 37 &RAZETHRELLILLGYET,

— e
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| Path #1: Setup slack is -5.580 (VIOLATED

Path Summary | Statistics | Data Path | Waveform | Extra Fitter Information

5.882 ns

Launch I
%{§7D‘y7 Launch Clock

3.333 ns

Setup Relationship

=i=HOw
R{ETEvY Latch Clack Lateh I

?—Qzﬂgﬁrﬁﬁ Data Arrival X

Zi“/’? Slack -5.58 ns

?—9%*5#%1 Data Required

3-3-5. Extra Fitter Information 27

INR B TEIRLIZT(V—R) 2B T5 7002158 (BLBEHRIER) #HEMICRRLTOET , C04T 1L,
60/65-nm LIEDTALADT/INA A TRTRINET,

|Path #1 o Jack is -1.243 (VIOLATED)

| Path 5ul Statistics | Data Path | Waveform I Extra Fitter Information I

tion El t Partition fing Box  Location Constraint Sources Routing to Node Constrained Placement Data Path @70)
is Constrained . e

‘ 1 PDIOINCELL X34 ¥&1_N48 insti[5]|g Top ¥9_YB1 ¥83_Y81 IO register packing (Fast10) nfa no Data Arrival Path (_T’JH'ZD
2 JF_X53_Y66_N inst2[5]|d Top nfa nfa nfa no FT—R)NAD CELL &R

phicalData P EEVITYI

The thumbnail view shows a quick visual representation of the extra fitter information related to this path.

The path connections appear as heavy black lines. Netlist nodes along the path and routing drivers along the
routing path appear as black dots. The routing connections appear as thin black lines. No directional information is
wn for path or routing connections.

—>

hoxeslisted in Extra Fitter Infarmation annear as shaded hlue rectangles,

CELL DEEEHRES 574D -E2—T
WEEHERRTED

#2

Y &

X By
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BIZIE, EBITRENTZRD 1 BT —2/N\RDIER. RRENT—2 /N\ADELT, HIZEBFYITRRS
NET, ZORDI—TAV T IEBBTRIRINET, =1L, CDII—T10 T FrlE, EEOEHERRERT
LTWWBERTIEHYEE A, CELL DEIBEFERMIZFEATZDLDTY , 8. Location IBIXEIZ(X, Y) TRSN., T
INARDET e I—2) HER (X1, Y1) TT,

— e
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4. THO=HIL-Ea—JDEHR

TimeQuest M/SA A5 -LiR—bDIEHRZE . Quartus | DT S5T4AHIL-Ea—7T-Y—)LEBEERTTEE
FTERIENTEET , BHEDOAH DRI T EITERICINZ T, HEHTIEERNTSRENDEIET, —FIELY
IRRFILET B ENTEET,

HHLAR—FD/SR-HTDRTHERLIZLSAD Slack fHEZHEELT. HIVVITENBZTILE DA
—a—M5 Location Path = Locate in *** IHEMS, HEITAE1—JFFEIRLET,

Command Info = Summary of Paths
From Node
9] i inc+al421 q[‘l 3]
5 Copy Ctrl+C al111
3 Select All Ctri+A qro]
4 Undo Sort ale]
5 Collapse All ala]
& Expand All ql14]
7 al15]
o Report Worst-Case Path —
Report Timing...
Path #1: S¢ Path #1: Setu

Report Timing Closure Recommendations...

Path Sum Set False Path (between nodes) r Information Path Summez

Data Arrivi Set False Path (between clocks)

T Set Multicycle (between nodes)... Location
1 0.0 Set Multicycle (between clocks)... —
2 agas EXDOLL =

4
mcate Path I L Locate in Chip Planner
Data Requ T

Locate in Technology Map Viewer
‘ Total Incr RF  Type Fanout Locate in Resource Property Editor

4-1. Chip Planner

BAZT HG-SHWRRIIHRL TIN, F0D 1 DIEEEDORIE I HYET . TNERIITHDIZEFE
Y—JLH Chip Planner TY,

Chip Planner [, T/AAAD)Y—R (AU -TLAVROAE)-TOYSY, DSP TAVY . I/0 EVZE) DfE
FAIRROT A AREDEZICRELTWNAMNET ST HILICHER TESEL—I T, TDHEEEERL T,
TimeQuest [Z&YBFoNT-F1Z T DFMLAR—FTIREL-T—2 N\ ABD /L EEREREEALET .

X KEHTIL, Chip Planner DFFAIZDINTIAEIELFET,

4-2. Technology Map Viewer
BAZI T H#Fm=SHWRRIIHR A TTA, 0 1 DIZ‘ERROERFEZORRE AHYET , TNERIITH
DIZEFIY—ILHY Technology Map Viewer TY,

Technology Map Viewer &, {ERLT-SRIERIERNE O LR IET OV I TSN, IEHFSNTLSOHNES
STAHIIFERTEBE 2—TTY , TOHREZEAL T, TimeQuest XY BONT=2/Z T DML AR—K
THRELLT—2 N\ REO /L EREHERELET,

X KE#T/L, Technology Map Viewer DFERHIZ DUV TIZZIELE T,

— e
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4-3, Resource Property Editor

Chip Planner %> Technology Map Viewer &332, ME(ZECTHERT HEERZY—ILHY Resource Property
Editor T,

Resource Property Editor [&, OUwYDEELIEGDFHMET /N\AADEE(T/NA R T—FTOFv)LAN)L
THERTEDY 574HIL-E2—"TTT, Chip Planner 2 Technology Map Viewer HVi5, SHIZT /31 AFEELA
ILDECEERE G EET, KE 21— M5 Resource Property Editor [ZVOR-TA—TF BENo=fHLVAD
FTY,

X AKEFLT/E, Resource Property Editor DFEFHIZDINVTIFEZIELFET,
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5. 343 - IS—RED-HDFi%

BAIVT LR SMIV T BRDNARDHIEEE. IV T BRIZES>TVSREEZRYET , 24

-
-~
~

\i

J-I5—F, EITUTOREANEZLNFET . (RBDA. ChO SN OERLHYFES )

TR N\REDZEODYY
EEADEI7UTIMES
PIERHIFI D& R (BB ECHR)
BLULEASU T il

BAZVYT DFEMLR—NOTIZAIL-Ea—TREMND, (3057 - T5—DRAZHEL T HESE LD
ENHYFET,

®  Timing Optimization Advisor M;EF (Tools A=21— = Advisors = Timing Optimization Advisor)

— e
2018 £ 3 A 20/22 ALTIMA Company, MACNICA, Inc. / ELSENA,Inc.

Ver.17 / Rev. 1

Advisor (&, TH AU ZEmEIET 5= DR ELIREL TN IEEETT , IRESNEREZHAT S
ET KRR RETHAREENHYET, L IV BRSN TWVELERETHIZEFRLTLVE
T, A—HIEIRNBFEHEAL T AL THBMELHEINESHZHIBTLET , FREICK D TIL. Settings [
mEZx RN ECTH., Correct the Settings 974 512 I1T CRABICHREEZ RSELHIENTEET,
v =% BISEREADREERLTVET . Undo 291y T dE REBEFEDREICRT LM
TEEY,

%z Timing Optimization Advisor @] |

@3 Timing Summary

= Timing Summary
\l) How to use the Timing Optimization Advisor

4 \./) General Recommendations Status j') COptimization A_dvisor summary is not available_ when the
. TimeQuest Timing Analyzer is used or the design has not been
\l,) Get more information fully compiled.

\\i) Create a revision
I\ Use smart compilation
J) Review timing constraints -TQ
1) Select a Faster Speed Grade Device
4 M Maximum Frequency (fmax)
> /I Use High-Effort fmax Optimization Settings
> /4, Other Recommendations
4 M 1/0 Timing (tsu, too, tpd)
%" Use timing-driven compilation
%" Turn on Auto Global Clock
> /0 Use dock options
I Use fastinput, fast output, and fast output enable registers
J) Use higher drive strength
4 [ Hold Time & Minimum Delay Timing
" Use multi-corner timing
" Turn on Optimize Hold Timing
" Turn off Auto Packed Registers

1. Enable docking topology analysis during routing

Quartus® Prime [ZLHTHAK - TimeQuest [Z&BRAIVT BRFTD A X ELISENA
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o ELEEMHEA T a3 DZEE (Assignments *=1— = Settings = Compiler Settings)

BN\ TH—T U RITEDIILECERRHRTE CHEENERIZES IOLEEBRIRRE. VY —REHD
RGHELAGWIY 7ERDEBEZERENHYET , TIAILNINNTA—I R E/NRT—, T T DI\
SUZADEMNT-EZETHS Balanced IZH-TLVET,

Specify high-level optimization settings for the Compiler (including integrated synthesis and fitting).

These settings control the optimization focus and algorithms that will be performed throughout design
compilation.

Optimization mode
@ Balanced (Normal flow)
) Performance (High effort - increases runtime)

) Performance (Aggressive - increases runtime and area)

© Power (High effort - increases runtime)

© Power (Aggressive - increases runtime, reduces performance)

) Area (Aggressive - reduces performance)

Prevent register optimizations

[C] Prevent register retiming

lAdvanced Settings {Synthesis}...] ’Advanced Settings (Fitter)...

o THAUDREL

BARICESTIE. THAUDRELTHET HMBHMNFR A B3IV T ERDERICE>TIE, #&E
TEAVENHAINBHNEE A

® FAIUJHIKIDREL (RBITELLHIKIZLTLSA ? ZELLEICELLGIRIICTGE>TUOEL A ?)

BAZIVTHIFEES—ERELT. #IHNEISRL T ELLLRENESHEHERL TH TSN &
ABZX, BT HIR—D U520 EEIHYFEE A, (100MHz TEIET H0090(ZxL
T.110MHz DYV THAEWNST-BEIZIAZ T EIRE5Z 575E)

0 TNARADAE—R-JTL—REEET NI A~NLTHE

TIAADRAE—RTL—RDEENHBTEDHE L, ML THIERVABHNFEE A
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Revision
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2018 &£ 3 A #hiR

REBLUTHRLOZER
BHIVEHEAFENELEBSERICEMNELTL, TROEALOFEE—FH LW ETIEACESN,
1. AEREFRRTT  FAREETE T S PRIER T HLEHLET,
2. AAMBFEUEERETIIENHYET,
3. AEHOERICEBLEHLTOFETH. B—CTHALRORY, BBRENGEBR STOANBHYELL KAEHEAFELFELLTRRBEEFTCT— RV EIThEENTT,
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4. KEMTRYE-TLBEE, i, TOVSAICALTGEALBROZEICOVTIE. BEZEVARETOTHLMLHT T RIS,
5. AEMEREZFATIROMBMLENTYT, HBEERAITLIRE. FA—HRTORBHEOENLHHLE TIRALEESL,

Ver.17 / Rev. 1

2018 £3 A

22/22 ALTIMA Company, MACNICA, Inc. / ELSENA,Inc.


https://www.alt.macnica.co.jp/
http://www.altima.jp/members/
http://www.elsena.co.jp/
https://www.elsena.co.jp/elspear/members/index.cfm

	Quartus® Prime はじめてガイド - TimeQuest によるタイミング解析の方法
	目次
	1. はじめに
	2. コンパイル・レポートの確認
	2-1. 各フォルダの概要
	2-2. サマリ・レポートの概要
	2-3. 詳細レポート（パス・スラック・レポート）の生成

	3. 詳細レポート
	3-1. 詳細レポートの概要
	3-2. パス・サマリ
	3-3. パス・スラック・レポート
	3-3-1. Path Summary
	3-3-2. Statistics
	3-3-3. Data Path
	3-3-4. Waveform タブ
	3-3-5. Extra Fitter Information タブ


	4. テクニカル・ビューワの活用
	4-1. Chip Planner
	4-2. Technology Map Viewer
	4-3. Resource Property Editor

	5. タイミング・エラー改善のための手法
	改版履歴


