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E15E BRERKRORIAIVIHEH

BofEBLAE (Place & Route) FEATHIZ, FEAMIEBIETDZ A I v 7 #EHT (PAR Trace, 1/0O Timing Analysis)
L. VI al =Y a VIR AREREE AT N TE T, KETIE, A IV IO FITHIELS T
TarVREDFEAMISOWTHBHALET, Fy MR MEEHLEZFZFAR Y I 2L — a3 O FEIIOWTIX
21 E [Lattice Diamond ¥ 2 aL—< 3] ML T,

15.1 Lattice Diamond ® % A X > 7 &M

Lattice Diamond D% A 2 o M1, = —FNERE L 7=HIFICx U TSR 2 L R — 3% [Place and
Route Trace] (LAF [PAR Trace]) 7ut A&, 10 ¥ A 227 % HERYIZMENTI D [1/0 Timing Analysis] 7' &
TANRH Y T,

[PAR Trace] IZECERARE D R b U AR Z o 72§00 % A X 2 7 FRGE (STA) T3, [PAR Trace] 1%, 7 7 v
7 JEBEEHRSORF E /S ANTKE T DI RIBIE 72 & AT O B LS W TR E L7256 QREE, SEIREL.,
A=K7V —FK) ORI EITVET, 1FE ALY OFHIFINCKTTDHENTILIT 7 0 R T —A N r—
ALV FETN, AJMEZDOEY b T v 7/ AHR— IV RIERIXT — A b r— A L 72 5 RN EIEE RS A
VITHEAET 5728  [PAR Trace]l DF 7 # /L G771 TIXIE L WEREZ L AR — F TEXRWATREENH Y £
7,

ZHZxF LT [I/0O Timing Analysis] X, AHIES (NEICL UV AZIZERINLTHDH D) 2k L TH
BRI R E S TN A ITOIEREE L FO&EE2 L R—NLET, 20D, ANDOX A2 7T
[PAR Trace] 7 u ¥ 27217 Tlx7e <. %7 [I/O Timing Analysis] Th ERTH 2 & Z2HEREL £,

15.2 9% A4 X 7 #EHT (Place & Route Trace)
15.2.1 & A X v TR D FELT

B2 A X T BENTIE  Process 7 A > K 7 @ Place & Route Design 7 2t 2> J —®D FIZ&H 5 [Place & Route
Trace] T (¥ 15-1) EITLET, 7"mEAALDOLEMICH DT =y V7R Yy ZJAZTF =y ZBA->TND &
Place & Route Design 7' B ¥ A THRICHBNIZEITEINET, T v 7R A>TV R2WEETEH, YrtE XA
BT TNT )y 7T URFEITINET,

X 15-1. Place & Route Trace D-EFT

Process 8 x

-7, Syntheszize Desien
L B Synplify Pro
% Tranzlate Desien
%4 Map Desien
i ] ¥ Map Trace
=|:| o Werilog Simulation File
‘[0 & WHDL Simulation Fils
B %, Place & Foute Degien
@ Fl=ce & Houte Trace I
T = FO Timing Analysis
Bl 3% Export Files
[ 2 IS Model
,D = ‘erilog Simulation File
>|:| = WHDL Simulation File
i [] & Bitstream File
LT 2% PROM File
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FUTAANTRV Y =R )= L LR —HERHLLEELHVEET, BENELELEAIE. 77 4 A v I3 72— EBRELE OEAMTH AR — b~ 24 12881
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15.2.2 BZAIVTHBITOANTTUVRE
X 15-2. Place & Route Trace DX ;b 7 7 2 #E

‘:::‘ Strategies — Strategyl ] ilil
Descripgtion: |
ot | Place & Route Trace
B nthesize Design
_ Synplify Pro Display catalog |All 'I Default
MNarme A | Tvpe | Value |
Analysis Optinns List Standard Setup and Hold Analysis
Auto Timing T/F True
Check Unconstrained Connections T/F Falze
Check Unconstrained Paths T/F Falzz
Z=| Timing Simulation Full Mame T/F False
“ 5| Bitstream Mumber of Unconstrained Paths (0 to 4086) Num 4
Report Asynchronous Timing Loops T/F False
Report Style List Werbose Timing Report
Speed for Hold Analysis List m
Speed for Setup Analysis List default
Warst-Case Paths (0-4086) Murn 10
I

Place & Route Trace TlX, A K 77 VK E CHMTFHEROLV R — N AX ANELZERVTHI ENTEET,
ANTGTUREY AV R UEMO—ED S [Place & Route Trace] ZE#INL £, LLFIZKEA T > a O
L £,

Analysis Options

sXF A—X% : Standard Setup and Hold Analysis / Standard Setup Analysis ~~ Hold Analysis ,/ Standard Setup
with Hold Analysis on IO

57 # /L M : Standard Setup and Hold Analysis
FATT DINTNAEDEINTT,
ENTNRIEZE 15-1 DL DI £,

F15-1. 43I THEHT T 9 ENE

NEL O REEAAIZT AREBRAZVT | HAEBRA(SVY
2 ;& B E fE I
RRATNEEIR (J%ié(?{%%i%l) Wﬂﬂa;ﬁzﬁﬂ Setup-time] Hold-time | RAEIE | f&/INEE
Standard Setup and
Hold Analysis O O A A O o
Standard SetupAnalysis| (@] X A X e) X
Hold Analysis X (@) X A X O
Standard Setup with
Hold Analysis on 10 O x A A O A
CRETDNEITSND
CREBTIESE T S L0

CFEATIISATEND N, T 7 AN IREDRETIET —A N T —ATIEHRWGAERSH 5
CFEATIZSATEND N, T 7 AN FBREDFRMETIIV — A N — AT

> xO

skkksksk

ANty 8T w7/ Bm—/ KR IZEREAE RS (K AF L CY — A N —R e DN R ) £7,
W9 Trace 7217 C72 < [I/O Timing Analysis] & 21T L TL 72 &0y,
B

Auto Timing
/NT A—H4 : True / False
7 4 )L MHE : True

JUG_D3.3PARtrace_v1.1 15-2
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Hl# 7 7 A v (prf) NIZH A 2 U ZHIFIN 2 BRE I TW R WEA OB T 5 5% E T, [True]
(T 7V F) OEAIE, prf 7 7 A NVRNIZELHRINRRTE S N TV E . BEIIZHIKIZ prf [28
L. FOHKICK L THAT M T £,

[False] Z 8 R L 7285808, prf lZIZ X A I U 7R RENEFA, 72720, ZOHETHEITIT
T, NABEO KX RANLIEIZV AR —F & ET,

Check Unconstrained Connections

IXNT A—% : True / False

T 7 # )L ME : False
B AT HIRIORERI (220, 80T BLOCK i) &b axrs g DL R—MIET
HEIRETT, T 74N (False) TIIMHLAR—FEINFEHA,
[True] 23R L 725813, T8 L rol-ax s a DU A RNBLR—F ENET,

Check Unconstrained Paths

/XT A—H : True / False

7 # /)L MHE : False
H AT HIFIORGS (FIFID 72\ BT BLOCK #ilf9) &7 /8 A0 L AR — MZET 5% ET
T 774K (False) TiHdLAR—hIhEHA,

[True] % 38IR U 780 B 0d. FRNT RGN L 72 5728 AD Y A R BSLE— kN SN ET, SEMEAT AR T
ALDI-1TEEZ 2SR ITEEI 0,

Full Name
/XF A—X : True / False
7 # )L MH : False

LIR—FHNOEWY Y =24 DOFERICETHHRETT, 7 74/ 5 (False) TlX, VY —R4NE
WE (R WEIPHT) AL TERRENET,

[True] Z3BRL 125813, A ShFIc&TERENET,

Number of Unconstrained Paths (0 to 4096)
INT A—% [0 - 4096]
F 7 F IV ME 0

LR — N T B RIS AEICEE T 55% € TJ, [Check Unconstrained Paths] % [True] (2L 723412,
UVIR—= T REARZEZEZHIETAIL £,

Report Asynchronous Timing Loops

/XT A—H : True / False

T 7 # )L ME : False
HFRHTEZBNV—TFTHNZADLR—MIHEATLHRETT, 774/ K (False) TiHfad LaR—
FENEHEA,
[True] ZBIRL 723580, K153 DL 9 RL P RAZEN SRV —TERM Y £y NEEN LI
IR DN — 7% B2 BIEDINE TITIEL <A A TERWATREIED & 2 /X A ITOWNW T LR — |
SHEDHZENRTEET,
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& 15-3. FEaEL— 7N X DG

F/'F

F'F

——D Q— Lur

ﬁm

Report Style

/XF A—% :Verbose Timing Report , Error Timing Report

57 # /v MM : Verbose Timing Report
LAR—=FTEHERNRICOWVWTORETT, 74/, (Verbose Timing Report) TiX, ¥4I/ =
T —OFEIZEDL L THINIH L Te—Vr D/ EZNWRANL LR =R ENET o TH A IS
TT =N CH YA N —ARRAEMD Z LN TEET,
[Error Timing Report] Z#IR L 7= 2 A IV 25— B LEARNRAE TR L AR—F SN ET,
WosT, ZAI VT T —=PEPoTGE, RREEREBIILV A —F SNETHR 2O FERITL
A—hFEnFEHA (K 15-3),

] 15-4. Error Timing Report Z1ZIR L /=55 D L — F DF

Preference: FREQUENCY PORT "SPMCLEK™ 50.000000 MHz ;
4095 items scored, 0 timing errors detected.

Reporc: 164.015MHz i3 the maximus frecuency for this preference.

Report Summary

Preference | Constraint| dctual |Levels
1 | |

FREQUENCY PORT "SPMCLE™ 50.000000 MH=z 1 50.000 MHz| 164.015 MHz| o

Speed for Hold Analysis

INTG A—=H m FTFETNAAT7 7 I U THR—FTHAE—RK L — RN 2K THIE

F 7 F v M

RV R RN 2 5 e [/ NEBIETY — X b7 —RIZR D) 2479 BRI T2 A8 —K 7

1/ R GMFEORETT,
m] (F 74V b)) 1%, 7 L — R CTBIEN /NI /2 556040 (KR, &EE) TR ThitEd,
A =R —RE2RTEMEEZZEIRL 551X, D7 L — K CRENKRKICRHEM (G, (KE
J£) TS TONET,
Fenll 72556 2 BV T, [m] DIAMEEIRL 7 T2 s,

Speed for Setup Analysis
NRTA—=% m BL W default F/2IFIETNAATZ 7 IV THR—FTHAE—F 7L —R 2R THE
T 7 )V MA : Default (o y=2 kb TE?RLT»\%XE°~P7“I/~P)
Ty b 7 v TR 2 St TIRIBIETY — A N 7 — RITR DT | 2179 BRI T A A — 1R
T —REMEOBRETT, 774V FTIE, 70V F TEIRL TWH A —R 7L — R OBIERN
BRICR D504 (RE, &EE) THETMThvET,
BUEIX, ZOAE—R 7L —ROBIENRKNIZR D504 (IRIR, &EE) TR M ThihvET,

[(m] 1%, FHET L — N TEEN RN D 5F (KR, mEE) T ThhET,
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Worst Case Paths (0-4096)

RT A=K 11 ~4096 £721% 0

77 4V ME 1 10
AL AR —h SN N AEDOBETT,
1 ~ 4096 OHEIL, HIFIZ LICEDMEEFRICTET ORAOFEM (BB Y Y —ADEIEE) AL
R—hSNET, 0 DBEAIE. RTOAROEMNBLE— K SNETH, KEAFTFALELT 74
NP AZXNRKEXTECEHIT R R ELHLADTHEEL 1,

15.2.1.1 Place & Route Trace L7/R— k73

Place & Route Trace 7' 2t A FEITHFIZIX, ATV AT —Y gy « 73xA0F 2 html ET7F A MELDL
A—FRNHEDENET, NFIFELLHRICTYT, 77 ANVLITENENLTOLH T/ £7°,

html 723 T N AT AT — g U4 twr.html
TEXAMEA eV N AT VATV a4 twr

html JTEZ D L 7R — b 1. Lattice Diamond @ Report W A > R CRAZ LN TEE4,
[X] 15-5. Place & Route Trace L 45— P )

iE Start Page Reports [ | =
D512 Parallel 2
Design Summary IL Place & Route TRACE Report
B0 Propet _ R . N i
- # Project Summary gcadlng design for spplication tree from file dsiZparallel dsiZparallel.ned.
BT Process Reports esign name: top
& @ Sungliy Pro et 2 FEHTRZA DR
- @ Map Vendor: LATTICE
- % Bl R Device: LCMX02-1200HC
lace & Route Package: CSBEA132 (Setup or Hold)
=¥ Signal/Pad Performance: &
D ‘JEDEO Leoading device for application tree from file "yf2cl200.nph' in envircnment: C:/lscc/diamond/2.2_x64/
B Analysis Reports Package Status: Final Version 1.39
: Performance Hardware Data 3tatus: Final Version
= Setup and Hold Report L —_ e ° 1IN — L
KBTS R/ AE— R L— RN
iming summany
= Setup Lattice TRACE Report 4 Setup Version Diamond %0)*‘/ rU R B ﬁff@77/{}l/@‘l‘§$[§
~Top . Mon Jun 16 12:44:01 2014
H Report Information
- Praference Summary Copyright {c) 1991-1994 by NeoCAD Inc. 211 rights reserved.
* Report Summary ) Copyright (c) 1995 ATsT Corp. All rights reserved.
~Clock Domains Aralysis. Copyright (c) 1995-2001 Lucent Technologies Inc. All rights reserved.
: UPQDHStrﬁ‘nEd Cannections Copyright (c) 2001 Agere Systema All rights reserved.
é H“"L‘mlng summary Copyright (c) 2002-2013 Lattice Semiconductor Corporation, All rights gfserved.
“Ho
~Top . Report Information
Report Information 0 T
“F’reference Summany Command line: trce -v 10 -¢ -u 5 -gt -sethld -sp & -aphld m -o DSI2Parallel DSI2Parallel.twr DSIZ2Y
___Re'x'rt Summaw . Design file: dsiZparallel_dsiZparallel.ncd
Clock Dumalns Analys\s‘ Preference file: dsiZparallel_dsiZparallel.prf
Unennstrainsd Comnections Device,speed:  LCMRO2-1200HC, &
T\mlng 5ummar§" Report level: verbose report, limited to 10 items per preference
[M 140 Timing Analysis
BT Tool Reports
= [1/0 820 Analusis S —

15.2.2 Place & Route Trace Vi — N N DHEE
LAR— ML, T ofERLE L TEIU T L NIV TLR—h &N ET (LAR—HMIE),

c EMTSATERBED L AR — B

« A HIFINT 6 2 MM DFEM L AR — b

- fRETRE R~ Y

c 7 UT 4 IV F Y S ER
Ty IR A A RN

* BLOCK PATH A" — F (Diamond 2.1 LAR%)
 EHTRI BN R A D L R — b

c AR ZBERIEMT N DL R — b
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15.241 BHETRIEDOLR—

Bl 155D XV AR— 7 7 ANVOEFITIZ. ~v F L LT ZITo 7Y — AR T A7 7 Y DOR—T g
VTR D Ry N U A NBIOHT 7 A NVEOFERNS L AR — F EFUET, Report Information] <~ 4
W21 TPreference Summary] & L C, &JEWEHFICKIT 20~ U KX, £ D% Diamond 2.x LAE
TlX lUnconstrained:] & L CRHIFINAICEHT < VBRI LN THET (X 15-6 /),

ZHITA N T VFHET [Check Unconstrained Paths| % [True] IZL723AICVAR— s S, #2447
L L T CLOCK_DOMAIN, INPUT SETUP, CLOCK_TO_OUTPUT, B X MAXDELAY ® 42U A kXN E
T, TNENZ Vv 7 THLET Y T THML A~ v arE2TF oy TH5Z 81280 (K156
). AREHFI SN D REZEITDNIRALTOD R WD OREN TE £,

B 15-6. K#HIFg N2 D%~ Y 55 & ZEH6)

U 1Tems 3coreq, U Tlmling €rrors aQetected.

°

N 1

« FREQUENCY NET "gddr7tcltx/eclke™ 350.000000 MHz (0 errors) ﬂeﬂ%n;f‘(g/ X@‘H‘V )
0 items scored, 0 timing errors detected.

Report: 378.215MHz is the maximum frequency for this preference.

+ FREQUENCY NET "lwvds7tolrx wopll/gddr7tolrx wopll/eclk™ 378.000¢00 MHz PAR ADJ 10.000000 (0 er
1 item scored, 0 timing errors detected.
Report: 405.186MHz is the maximum fregquency for this prefergfic

L Preference: Unconstrained: MAXDELAY
# Timing Rule Check(0 errors) 2 unconstrained paths found

9 items scored, 0 timing errcors detected.

Unconstrained Preference:
* Unconstrained: CLOCK DOMAIN (unconstrained errors) MAXDELAY FROM FORT "DCK" TO CELL "PIXCLK_adj”
. _ Report:  17.718ns delay DCK to PIXCLK adj
5 or more unconstrained paths found -
Hame Fanout  Delay (ns) Site Resource
® Unconstrained: INPUT_SETUE (unconstrained errors) o 3 ity e e IO s e DX
- Ol . . o + C0.ECLK CK_c
C20UT_DEL -— 0.000 *LKSYNCO.ECLKI to DPHY_RX_INST/u_iDDRx4/In|
5 or more unconstrained paths found ROUTE 4 0.000 *LKSYNCO.ECLKO to <1 DPHY_RX_INST/u_iDDRx4/ec|
CLKOUT_DEL -—— 0.324 BCLEDIVO.CLKI to BCLK i_DPHY_RX_INST/u_iDDRx4/In|
. PR P ; N / ROUTE 30 1.529 BCLKDIVO.CDIVE to LPLLREFCS.CLK1 byte_clk_c
* Unconstrained: CLOCK T0 OUT (unconstrained errors) CLK10UT_DE - 0.000 LPLLREFCS.CLKL to *EFCS.PLLCSOUT u_pll_mux
ROUTE 1 0.000 *EFCS.PLLCSOUT to LPLL.CLKI muxclk
N £ CLKI20S_DE -—— 9.259 LPLL.CLKI to LPLL.CLKOS pll/FLLInst_0
S or more unconstrained paths roun ROUTE 1 1.134 LPLL.CLKOS to B1.PADDO PIXCLK adj_c
\ DOPAD_DEL -— 3.448 B1.PADDO to B1.PAD PIXCLE adj
® Unconstrained: MAXDELAY(4 errors) % . v 4 em2vem.. | = T
R ﬁ D > 7 ‘(\‘%ﬁfﬁf'f;ﬂ]m 17.718  (79.9% logic, 20.1% route), & legic levels.
4 unconstrained paths found I ]

15.2.4.2 £HIH T BT OFHAL R—F

R L T2 SRR AT R S L AR — h S E T (K 165-7) . JeEEICE. HRRLR. 2 Oflfoxis
ERSTENABBI O T —OEB LR — b INET, 2B, TG S ABOFRIE, AR T T VO [Worst
Case Paths] OFREMEITKFEL 3, [0] ISR E SN TV DEAITIE, 5/ AM [4096] #H 2 TV ThH
FOoREN D RMEIL [4096] TF, [0] ZRE L 72HA 1%, [4096] 282 - FrRENET,

skkksksk

ViR — b DTS 2D FRRD [4096] Th o TH | fENTIE 4096 2 2 H 2 TO/NNRERRIZITDOI
TWET
skskekesksk

ZOHIZ, AT ~—=VrDMRVSANBIEIZ, FEHEEAL R - ShEd,
NAZEDOLVR—FD ITHIZIEZ A I U THIRICRHT2EBHEL, FAIV T ~—Vr (7 —0
BIIARRL) BFRENET, THIC [Passed] LELNTVAUT, 4 IV EREMWLLTVD Z L &R
LET, TRIZEPDL TV OBIEIZF A I T ~—V 0 TY,

2 AT ERNET STV WA IIFTEAIC [Error] EFRENET, ZOEE. TRICEH I LT
HEAEIE, BRI T AR BRI £,

WIZLR—F ENADIFTRNADWBERBIOKEOA TV 27 "ADEFEHR T, 7y 7=y Y TEIET S
F7V 7 h (FF 7y 7 AEVE) 3. 7 V7 NAOAAFEINICER SN TS 7 ay 74 &
Ty (BB ENRY —:NTY) BNERINNET,
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ZHUTHNT, T—=FNRAE T vy 7 ORRE LEBIEFRN LR — b SNET, N ADRE & BIEFRIT,
HIR OFAPCIE ARG E TRE L END B DBV R —h S ET,

B 15-7. 72 L 35— DB
|ﬁﬁ@ﬁ%ﬂxﬁ|

| T — R &

X _
I—‘re:’erence* FREQUENCY FORT SW -

4096 items |scored] 0 timing errors|detected.

A IV TERIIHTDE
BHEE, FAIvT<—

I Passed: The following path meets requirements by 0.830ns I/

DA

Logical Details: Cell type Pin type Cell/ASIC name ({clock net +/-)
Source: FF Q CEGAL/sr spiclk ren (from SEMCLE c +)
Destination: FF Data in SPIRL/sSr_wrlen 2 (to SEMCLE c +)
FF SPIAZ/Sr wrlen 1
Delay: 5.082n3 ({13.0% logic, 87.0% route), 3 logic lewels.
Constraint Details: M
AT B S A DIR A &
5.082ns physical path delay CEGRA/SLICE 285 to SPIRA/SLICE 15 meg ﬁ'@lﬁ
6.250ns delay constraint less
0.000ns skew and
0.338ns CE_SET requirement (totaling 5.912na) by 0.830ns I N A DR & BICIEH
Physical Path Details:
Name Fanout Delay {(na) Site Resource
REG_DEL -—= 0.303 R2C75B.CLE to R2C75B.Q0 CHGAR/SLICE 285 (from SPMCLE c)
ROUTE 47 3.088 R2CT5B.Q0 to R14CE87D.Cl n_spienr
CIOF_DEL S 0.17%9 R14C87D.C1 to R14CE7D.F1 SPIRA/SLICE_310
ROUTE 19 0.412 R14C87D.F1 to R14CE7D.D0O SPIRRA/N 11
CTOF_DEL -—= 0.179 R14C870.D0 to R14C87D.F0 SPIAL/SLICE 310
ROUTE 5 0.911 R14CETD.FO to R14CE2B.CE SPIRASsr wrlene 0_i (toc SEMCLK c)
5.082 {13.0% logic, 87.0% route), 3 logic lewels.

Clock Skew Details:

Source Clock:
Delay
1.522ns

Connecticn

Destination Clock :

E19.PADDI to R2C75B.CLK

7 ay 7 ORENH |

Delay Connecticn
1.522ns E19.PRDDI to R14CE2B.CLE
2
15.24.3 BififER Y <)
HilA) & RFERE ROV~ U N LR —h EET,
K 15-8. Place & Route Trace ? Report Summary D #]
Report Summary
Preference | Constraint| Actual | Levels
| | | S Jik
FEEQUENCY PORT "3FMCLE™ 50.000000 MHz ; | 50,000 IMHz| 164,015 MHz| 7 Ejk{ﬁ%mfhﬁ’_c
[ [ | WRWEEIZHRR
INPUT_SETUP PORT "SPMADE 3™ 10.000000 | | |
ns HOLD 5.000000 ns CLEPORT "3PMCLE™ ; | | | éﬂéﬁﬂ
Setup Analysis. | 10.000 ns=l 1.411 ns| 1
| | |
CLOCE_TO_0QUT PORT "SPMDO_3" 4.000000 ns | | |
MIN Z.000000 ns CLEPORT "3PMCLE™ ; | | |
Setup Analysis. | 4.000 ns| 5.618 nsl 2
|

15-7
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[Preference] I3 HllfF01R . [Constraint] (& OMENT T H S 7=l O BRAE . [Actuall 1XENTRE R, [Levels]

X7 VT 4 IR AOGREE B Cd, fil Ao TR VWA
FINERENET,

15.244 ) T4 ALy FEHR
BJ15-9. 2 V74 /K> p DL— PG

THIZ DWW T,

Errors| % of total

'Critical Nets | Loads|

NPUTOSPIZMPUIF_INSTANCEQ/REGAL/N 114 1 | 1]

| |

MPUTOSPIZMPUIF INSTANCEO/REGAL/N G572 | zZ|

| |

HPUTOSPIZMPULF_INSTANCEO/REGAL/sr_rdaten| |

z i azo0_4 I 71

| |

HPUTOSPIZMPUIF INSTANCEO/REGAL/un3 rfren| |

1 I 17

| |

HPUTOSPIZMPUIF INSTANCEO/REGALSN 114 i 1| 1l

| |

NPUTOSPIZMPUIF_INSTANCEQ/REGAL/sr wdat ml| |

15 I 11

| |

MPUTOSPIZMPUIF_INSTANCEO/n rfadr 14 | 1]

| |

MPUTOSPIZMPUIF INSTANCEO/n_rfadr 13 | 1l

| |

HPUTOSPIZMPUIF INSTANCEO/n rfadr & | 1]
|

31
1
31
|
1
31
|
1
31
|
31
1
|
31
1
11
|
11
|
1l
1

1o0.

100.

100.

100.

100.

100.

33,

33.

33.

0oz

o0%

o0%

o0%

o0%

0%

33%

33%

33%

af ER[A S B DA NS [+]

HAI VT 2T —=NHoT=5801E, TEROY~ VI, XA 7HERAEMTZL TRz odk
BTOXA IV THEREZT-L T A5
[% of total] IZF DXy M &EierH

HBLTEENLTWD Ry MABLR—FanvExd (VAR 3),

. ZOHEBIXLVAR— SN FH A, [Critical Nets] IT3%4 T 5%y M.

AIV T Z2FT—RADEEEFEL T,
15.245 20Oy 9 K A A U BIHTTER

ZAIVTIRTY — A3 xy U XL L7 vy 7y b & ZRUTHEH S22 A 2 7K

DYV ARNNBLAR—FENET,
B 15-10. 2 2> 2 N X1 HEHFL — PG

4| Clock Domains Analysis

Design Summary
#- ¥ Place & Route

“| Place & Route Trace
~Top Data transfers from:
iming sumrmary Clock Domain: rx inst/sclk c

EI Setup

Data trans fers from:

Lo Unconstrained Ganne stions
= Timing summary
EI Haold

Source:

Covered under MULTICYCLE FROM "LPENEI

" 8 Signal/Pad Found 7 clocks:
B0 Analysis Reports Clock Domain: RCLK in ¢ Spurce: RCLK in.FAD
- # Map Trace Covered under: FREQUENCY NET "RCLE_in c"

~Top
- Report Information Clock Domain: CLE Tx ¢ Source: CLK Tx.PRD
- Praference Summary Covered under: FREQUENCY NET "CLE Tx c" 108.

Loads:

Loads:
000000 MHz ;

108.000000

151

"tx_inst/sclk

S R A A > LR

LP.NEI "R"LP' in c™ 2.000000 X

£ RAL VKR ETBH
RAAL U RBH DR LEIK

""'LP' Ix_c" 2.000000 X ;

= Timing summary L

D 170 Timing Analysis Clock Domain: rx inst/eclk  Source:

~Top Clock Domain: rx _inst/sclk ¢ Source: rx inst/pll inst0 0.CLECK  Loads: 150

- Report Information Covered under: FREQUENCY NEI "rx_inst/sclk c"

- Praference Summary

- Report Summary Data transfers from:

~Clock Domaing Analysis Clock Domain: RCLK in ¢ Source: RCLE in.PRD

- LUnconstrained Connections Covered under: MULTICYCLE FROM CLENET "RCLK in c" IQfCLENET "rx inst/sclk_c™ 2.000000 X

rx inst/pll inst0/PLLInst 0.CLEOS

L e T N S i | 1

== Tool Reports Covered under: Timing Rule Check

Iransfers:

5
i

JUG_D3.3PARtrace_v1.1 15-8



BEKEDOI A SV TBN

Iy IR AL RSN ARD 212

Z DR AV A S TR, %®%Mm0ﬁ%&&vﬁp~1ﬁﬂbﬁ< hEIET,

BlIEARA N SN TRADIEEML CAZ D7 vy 7 OF#RE .

RAEKIPETRESNTND Z L 2MERL TIESN,

15.246 RFFHaRI 3> - LIR—

ZOLAR—KT, LHE

A kT 5T [Check Unconstrained Connections| % [True] IZiREL7=33E. Z A X T HIKIET Oxf 5 &

RO holRXABLNaxsy a VOEFERNPLEA—F S ET,
BT, ARITHIN G2 HNDERENRZALa Ry

B 15-11. FEFIZ RS 52 « LF— PG

Tarving

Wk A
FIL TR

-~
~

J

-—
—

VML AR — R EEEED
L DOREREHELEL 97,

- Unconstrained Connections

15.2.4.7 DRC (Timing Rule Check)

2 i Connections not covered by the preferences
Design Summary I_I
& ¥ Place & Route
8 Signal/Pad Delay Element Het
D JEDEC
E- 7 Analysis Reports 1.756ns RCLK_in.PADDI to tatus_RCLE out.PADDO RCLK in c
Map Trace 0.000ns RCLE in.PFADDI to RCLK_in MGIOL.DI RCLK in c
L‘—J--g Place & Route Trace 0.849ns SLICE 52.Q1 to ut_3[6]/5LICE_682.R0 err_alf]
i “Tap 1.495ns SLICE_387.Q0 to ut_3[2]/SLICE_&7&8.R1 tx b[0]
~Timing sumrmary 1.596ns SLICE_387.QL to ut 3[3]/SLICE_&79.Bl1 tx_b[l]
E| Setup 0.000ns _3[6]/5LICE_&&2. CFXG to t_3[6]/5LICE_&E82.FXR Status_out_3[&]
C Top 0.000ns _6[6]/SLICE_570.0FX0 to t_3[6]/SLICE 632.FXB Status_out_6[6]
- Report Information 1.5966ns tus_out_sel[1l].FADDI to ut_3[0]/5LICE_6&07.M1 status_out_sel c[l]
- Prefarence Summary 1.966n3 tus_out_sel[1l].FADDI to ut_3[1]/5LICE_&77.M1 status_out_sel c[l]
- Report Summary 2.280ns3 tus_out_sel[l].FADDI to ut_3[2]/5LICE_&7&.M1 status_out_sel c[l]
- Clock Domains Anal 2.289n3 tus_out_sel[1l].FADDI to ut_3[3]/5LICE_6&79.M1 status_out_sel c[l]
2.899ns tus_out_sel[l].PADDI to ut_3[4]/5LICE_&80.M1 status_out_sel c[1]
= Timing sumrmary 2.899n3 tus_out_sel[1l].FADDI to ut_3[5]/5LICE_6&E81.M1 status_out_sel c[l]
E| Hold 2.280ns tus_out_sel[1].PADDI to ut 3[6]/SLICE_682.M1 status_out sel_c[1]
~Top 3.498ns tus_out_sel[1l].FADDI to SLICE 745.C0 status_ocut_sel c[l]
- Report Information 1.367n3 _3[6]/5LICE_&282.0FX1l to Status_put[6].PRADDO Status_out_c[6]
- Prefarence Summary 1.656n3 tus_out_sel[2].FADDI to ut_6[6]/5LICE_570.M0 status_out_sel c[2]
- Report Summary 3.280ns tus_out_sel[2].FADDI to ut_6[0]/5LICE_606.M0 status_out_sel c[2]
- Clock Domains Analysis 2.284n3 tus_out_sel[2].FADDI to ut_3[0]/5LICE_6&07.M0 status_out_sel c[2]
2.580ns tus_out_sel[2].PADDI to ut_3[1]/SLICE_&77.M0 status_out_sel c[2]

2TCma Frra s + 221021 DATAT +a e 2021 /ST TAF £78 MA a+=tis ;o aal 021

DDR Generic ° DDR AF Y A Z—7 = A A7 Y INPUT_SETUP = CLOCK_TO_OUTPUT #IFINE- 2 b
TWDAEBATT A AREED (BEI7uay 7250 7C) B0 I7ay 7 RZKEHRI N—R~r7anA71
THRHISNDSGA, By T v 7 [/ A= VRV AR — BV a VORZBICAHEENL R —F SET,

~ 7 upNEFEET 5720

WCHIESNTWARNEZ A 27 @D DRC R TT, X 15-12 1ZF DO HITF,
B 15-12. ~2 2 NEEBES A 3 222 D DRC

| L~|'_'-| Start Page |

Reports (£ | Floarplan Wiew |

Timing summary

Report:
> B I/O Timing Analysis

4 =7 Tool Reports
™ T/0 8GN Analu=is -

« FREQUENCY NET

* Unconatrained:

SENSOR_IF
- Ll dv_wud Laatd GGl 4S5l LTauUdUUDS o LLELL WAL LA QW msidiag
Design Summary - 2 items scored, 0 timing errors detected.
4 0 Analysis REDOI’tS I » CLOCK TO_OUT PORT "MIPI_HS_D2" 14.000000 ns CLEPORT "CLKIN" (0 errors)
— 2 items scored, 0 timing errors detected.
. ¥ LSE Timing Report '
: fa Map Trace s CLOCK TO OUT .I—‘C-RI "MIPI_HS_| 33" 1-1.000000 ns CLEPCRT "CLKIN" {0 errors)
2 errors detected.
4 ¥ Place & Route Trace
Timing Rule Check(4 errors)
Top

g items scored, 4 timing error

"\U_teop/LPCLK 1 I 0/aclk™ 16.875000 MHz (0 errors)
38 items scored, 0 timing errors detected.
345.068MHz i3 the maximum fregquency for this preference.

CLOCE_DOMRIN

86811 unconstrained paths found

15-9 JUG_D3.3PARtrace_v1.1



Lattice Diamond BAZEA—FH A K

ZAIVTERPLVAR = SN TOWL5EEE. TheHT 286E Y £9, @I, Y%~ il
WD AN 7 ay 77 SRR S Z DALTWRWEGE, W52 6T TH REY) (R EM)
RGBEDIRE T, NAOFEML AR —F 2Z ML T, HIKOBEMN - TWEEZITI L IIZL £7,

15248 RO aVBMEBIHNLYSDLR—F

LAR—RNORBIZIZ, aRx 73 a NI THBITFO AL v PN R—FSNFET, B850 v P2 100% T
HOMETH D FEAD, LTFEHL A — N TSI TV ADIEREZIT-> TLTE S0,

B 15-13. ST DN > D LN— P G

Timing summary (Setup):

Timing errors: 2 Score: 20635
Cumilative negatiwve zlack: 20635

Constraints cowver 7088 paths, 5 nets, and 3338 conmections

15.31/0 &% A X v T ##HT

/O % A X 7P (1/0 Timing Analysis) 13, BLEEAREZEDO R b U AN EHES72 10 OBOFHZ A
YT RGE (STA) TF, fiE2HEL TWaed Th, HEIMICAJIEED Yy b7 v 7/ HR—L KBS,
HIME DR K S T/ NEBIEDENT 2TV ET, ZOBABMICAY —RF 7 L —RE2Z X THITL., ZOHhn
LEAAIVTOREMEFDEEZ DAY R T L —FREZL AR —FLFET,

BB, BMMThNAAE—RZ L —RiZ, ey FTRBIRL TWARE—R L —FR X EE~RE
DDHTT,

—
Tl N TE =y hF XA AL LT LatticeECP3 7 7 2 ) (A —F 7L —F X -6,-7,-8) D
AV 7L — R[] ZBIRL TOBEA, 1/0 % A 32 ZHEHF ORFFRIEIE 7, -8, -m DHT -6
IS N ETA (mITRES L — R ORBEARREIEET L)

15.3.11/0 # A X v J T D FELT

ERRBEILTD /O X A X T~ 1 & AL Process 7 A > K o7 @ Place & Route Design 7 & 2> J —
D TFIZH 5 [1/0 Timing Analysis] T9~ (¥ 15-14),

B 15-14. 10 5 1 3 > 2 SR DELT

Process 8 X

£ 74 Synthezize Desien
‘o Ty Swnplify Pro
-~ T Translate Desien
= T Map Design
i ¥ Map Trace
[ & Werilog Simulation File
[ & WHOL Simulation File
% Place & Route Desien
i ] ¥4 Place & Route Trace
W % 10 Timing Analysis
b & Export Files
[ 2 TBI5 Madsl
i 2 Werilog Simulation File
i [] 2 WHDL Simulation File

TV RALOEMNIHDTF = IRy 7 AZTF = VA>T 5 &, Place & Route Design 7 2 A5 T
BICABICEITSNE T, Ty ZBA>TORWESETH, 7e A4 2X T V7 ) v 73 uddETa
nET,

[98.6% coverage)

JUG_D3.3PARtrace_v1.1 15-10
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15.321/0 BA IV TN DARNTFTY

/O ZA IV 7T T, AT T VBRIETHITRMFZ LR T ENTEET,
& 15-15. 1/O Timing Analysis DX f 7 7%

£»Strategies - Strateey |

g 21x|
Description: I
Erocacs IO Timing Analysis
B} Synthesize Design

| Synplify Pro

| Precision

anzlate Deszign

lap Design

-| Map Trace

sce & Route Design

| Place & Foute Trace
=| 10 Timing Analysis

l ming Simulation

‘-[Z3] Bitstream

Dlsplaycatalog'lml = Default |
Name /l Type I

Walue I
All Speed Grade : T/F False

All Speed Grade
/XT A—H4 : True / False

LAR— N ARICET DRE

Td, 774/ (False) TN OY~Y ELTCY—ANr—ADH
DFERENLR—F SN ET,

7 # /L MME : False

[True] Z&R L 725E81E. ETCOAE =R 7L —RKTHIT 217\, v~ U LA =R 7L —RZ L Dfif
MifE BN R—F S ET,

15.3.31/0 # A IV THEHTL R — |k
15331 LIR—bk 77 M ILH A

/O B A IV TRRHTEITRCIZ, A>TV AT — gy« 740X 2 html ETF XA FNERXOLR—F R
HAhEnET, NEITZELLHFEILTT, 77 ANAITFNENLLTDO L 512720 £7,
html FE=

T NG AT Y AT —3 3 4 iotiming.html
Fx A M

e NG ATV AT — g 4 or

html JE= D L 7" — b 1%, Lattice Diamond @ Report W A > R TCTRAZ L Tx £,

15-11 JUG_D3.3PARtrace_v1.1



Lattice Diamond HARZEA—HH A F

& 15-16. /O Timing Analysis L 35—} (—Z5)
=10l x|

H
Design Summary | 1/0 Timing Report =
- 0 Project // Design: MPUTOSPILTOP
‘- ¥ Froject Summary // Package: FPBGR424
= Process Reports // ned File: example? impl2.ned
# Spnplify Pro // Versicn: Diamond_1.2_Production (92)
Map f/ Written on Wed May 11 16:53:22 2011
@ Place & Route £/ M: Minimum Speed Grade
Signal/Pad // iotiming -v example? ImplZ.ned example? Tmpl2.prf
) Bitstream
27 Aralysic Reports I/0 Timing Report (All units are in n3)

# Map Trace
i3 Worst Case Results across All Speed Grades (M, 8, 7, €):

] L0 Tinine Analysis // Input Setup and Hold Times

ey ey

h %UO S50 Analysis Fort Clock Edge Setup Speed Grade Hold Speed Grade
5] Generate Hierarchy = =
Fun BKM Check SEMADR 0 SEMCLK R 0.000 2l 1.542 &
SFMADR_1 0.000 8 1.548 e
SEMRDR_2 0.000 g 1.548 &
SPMADR_3 SPMCLK R 0.000 8 1.548 [
SEMCSN SEMCLE R 0.000 8 1.548 1
SPMDI_0O 0.000 8 1.548 L3
SPMDI_1 0.000 8 1.548 [
SFMDI_10 0.000 8 1.548 1
SFMDI_11 0.000 8 1.548 a
SPMDI_12 0.000 8 1.5438 [
SFMDI_13 0.000 8 1.548 L
SFMDI_14 0.000 8 1.548 a
SPMDI_15 0.000 8 1.5438 [
SPMDI_2 SPMCLK 0.000 - 1.548 L]
SFMDI_3 SPMCLK R 0.000 8 1.548 a ;I

15332 L R—F REDHE
LR — MZiE, fTOfERE L CTULFORRICOWTHA I ET,
C RNTEITERBEO L AR — K
- ENTRE RO~V
- AT L — N TOMNTRER

RITETREOLAR—F
LAR—F 7 7 A /VDICEHIZIE, ~v X E LTI EIT 72— T A7 F ) DR — 9 > f@lTkt
BDOXy F U ANBLIOBTI R LRS- A — R 7L —ROFBFEHRALR—F &N F9 (¥ 15-17),

B 15-17. 51 3 > 2 BEITEITIRIED L N— b

I1/0 Timing Report =
// Design: MFUIGSFISREGFILE
// Package: FIBGR256

// ncd File: test_teat.ncd ﬁﬁﬁ‘i’j‘ﬁi@

/f Veraion: Diamond 1.1 Production (517) AEP—=F7L—F
/f Written on Wed Jan 26 17:17:08 2011
S/ M: Minimum Speed Grade

// iotiming test_test.ncd test test.prf

I/0 Timing Report (All units are in ns)

Worst Case Results across Speed Grades| (M, &, 5):

BiTREROY<)
HBAE =R I L —R T TR S . BB L ZDOHEDAE =R 7L — R, [ A F A3
Y7 DIMAEAI T IDMEICL B - ERET,

JUG_D3.3PARtrace_v1.1 15-12
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X 15-18. SEPTAERD Y~V (ALEZ A4 I>7)

Worst Case Results across Speed Grades (M, 6, 5):

// Input Setup and Hold Times

Fort

Clock Edge Setup Speed Grade Hold Speed Grade

BUFSTATE_O
BUFSTATE 1
BUFSTAIE_2
BUFSTATE_3
BUFSTATE_4

& 15-19. BRITAGRD Y~ VB (51 3>2)

// Clock

SEMCLE R
SEMCLE R
SEMCLE R
SEMCLE R
SEMCLE R
SEMCLE R
SPMCLK R
SEMCLE R
SEMCLE R
SEMCLE R
SEMCLE R
SEMCLE R
SEMCLE R
SEMCLE R
SEMCLE R
SEMCLKE R

to Output Delay

-992
-511
.81z

.125

L1 L DN L R DN R R DR AR R LR

-1.
-0.
-1.
-0.
-0.
-896
.098
.19z
066

Clock Edge Max_Delay Speed |

111
472
0&2
&50
701

IEERRERERERERERovERE R R

Min Delay Speed_Grade

.864
.658
. 658
. 658
. 658
. 658
.658
. 658
.876
. 658
. 658

.876

&FJTL—F TORITHER

SEMCLK R
SPMCLK R
SEMCLK R
SEMCLK R
SEMCLK R
SEMCLK R

0 SPMCLK R

SPMCLK R
SPMCLK R
SEMCLK R

4 SEMCLK R

SEMCLK R

13.
12.
12.
12.
12.
12.
12.
12.
13.
12.
12.
13.

401
276
276
276
276
276
276
276
447
276
276

447

P L LWL W LW W W W

) 0 O CO CO CO CO CO CO CO CO €O CO

REEEEREEERERERERRR

WCEZAI VT DU —AMEE, fRfTORAEL R 70y 7, 2O yY (R
LB ERY, F:NB V), V—AMEEZEDAE =R L —RFNLAR—FENET,

71— R TORPRERBHAShET, 74—~y MEF~ ) LFL T,

5 4FAIVITTFIVR e a2—

HAILTTF YA ¥ a— (Timing Analysis View) X, TN F TR L TE 72K L AR—MNHNEEZ AT
Ly Ry —hMERXGUI TUAR—FT2HEETT, 7F AL (or HTML) N—ZXD L A — MIMHENIZT = v
I3 DT ENRRGTIERVGEENZNTT R, A a2—Z2HWDH &Y — MERESL Y r 27 0 — 7 HEEDTTH
ERDED T LT, BN HERIEENFRICRD £,

B, BRENLZZA IV ITRIHEROT — 2 RXR—2FM—TFT DT, ZNETHHALIZLR—FOFE
FER MR DZ LT EEAL

1541 ZAILVITTFHFIUT R« Ea—DiZE) L HE

EENIX 15-20 12 FOFRMCTRI T Aarm 7y 7350, A==2—3—"C[Tools] => [Timing Analysis

View] 2% L £7°,

15-13
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Lattice Diamond HARZEA—HH A F

BJ15-20. %4 3I> T F VX« Bz —DEE

4 Lattice Diamond — Timing Analysis View — Untitled (=]
File Edit View Projct Design Process Tools Window Hel
Ie=E-
lzEaE 8
Process & Start Page Reports 2 Timing Analysis View £ | PR
E- %L Synthesize Design — - = &
S Sty Pro . |Settings [ values [«] Jpath Tabe
% Translate Design o | Device Famiy MachX02
€ Map Design —=|Device LCMXOQ2-7000HE Source Filter: Destination filter: ¥ Case sensitive
=% Place & Route Design 2 |Package TQFP144
i % Place & Route Trace ‘= | Setup Performan... Defautt
0 2 /0 Timing Aralysis B Hold Performance... Default Sourse | Destiration |sightedSla / | Amival | Recuied | DataDels
B Sk e [0 | Check Unconstrai. . No 4
[ |Check Unconstrai... No
= £ Report Asynchron... No z
e e Ricses Report Style Verbose Timing Report
File List 5 [~ | Full Name No —|=
T8 b sschk =f|[S ) vorst-Case P? r,éf N
LT —— (= bhurnar ot erence Names! Path Table
Strategies N[ Preference Name Analysis Tyg
e 'ﬂh;”-;i“gll;a 5 [Analysis Resuits
¥ et _sschk/sourca/ramt 8hit51 2w vhd [w -%? CLOCK_TO_OUT PORT "p_prbs9[0]" 40.0000... setup Ql |

- ¥ lab!_sschk/saurce/sinstableBbit vhd [wor
- ¥ lab _sschk/source/sinetableBbit_led.vhd [
{0l b1 _sschk/source/th top x02_lakvhd [we
- ¥ labl_sschk/source/top_xo2_lab.vhd
-~ M labt_sschk/saurce./tx_prisd.vhd [work]

- fr labt _sschik/ gl o

%2 CLOCK_TO_OUT PORT "p_prbsQ[0]" 40.0000. . hold
-5 CLOCK_TO_OUT PORT "p_prbs9[0]" 40.0000.. hold_window [MBerort

£% FREQUENGY NET "cki_prbs_c" 25.000000 MHz ~ setup
53 FREQUENCY NET "cki_prbs_c" 25.000000 MHz  hold
8 FREQUENCY NET "clk_osc_out_c" 10.230000 ... setup

- ¥ labt_sschk/romt whd [work]
Synthesis Gonstraint Files
LPF Constraint Files

[ labl_sschkIpf
Debug Files

- R labl _sschk/rvl_course rvl
Sorlpt Files

B labt _sschk/rtl_sim/ rtl_sim.spf
Anahysis Files

L]

38 FREQUENCY NET "clk_osc_out_¢" 10.230000 . hold

5% FREQUENCY NET "clk_pll_out_c_c" 45.000072... setup

2% FREQUENCY NET "clk_pll_out_c_c" 45.000072.__ hold

%2 INPUT_SETUP PORT "enb_prbs" 1.000000 ns . setup

%2 INPUT_SETUP PORT "enb_prbs" 1.000000 ns .. hold

( -5 INPUT_SETUP PQRT "enb_prbs" 1.000000 ns - hmd_wmnlw
= 4 3

INREFHHILAR—F

E a2 —NTE I e — SR EDF LORFRINFT,

Ea—WNOE TTRIIEEES - B (B v T o7/ BS—)V R Z A 2 7RIS xd 5 STA iR o
~ ) ZFKT % "Preference Names” # 7 NFR/R S E T, [A UFAIE “Other Reports” # 7 HIRTX, T

FHRINEZ LN THNRWUTOHERE LD N TNET,
CLOCK_DOMAIN, CLOCK_TO_OUT, INPUT_SETUP, MAXDELAY

Ea—WNOAE EFEIART =T 1O~ U T, £ FFHRTERLZHREBICEEY T 5, BIrd G o4

ADEA I T H <Y RREATERINET,

B = —NOA THIEER S 2D

WCHA L7225 B— RN [0S 2 ORRIE & 2B LR LT,
B 156-21. %4 3 28R BB 385D Preference Name ## T DI

Preference Name b |Analys;|

- % FREQUENCY NET "vds7totrx_wopli/sclk’ 108.000000 MHz PAR_... setup
7% FREQUENCY NET "IvdsTto1rx_wopll/sclk” 108.000000 MHz PAR_ . hold

- % FREQUENCY NET "pli0o_clkop” 108.000000 MHz setup
i FREQUENCY NET "pli0o_clkop” 108 000000 MHz hold
- FREQUENCY NET "pli0o_clkos" 378.000000 MHz setup
ﬁ FREQUENCY NET "pllDo_clkos" 378.000000 MHz hold
-~ % FREQUENCY NET "pli1o_clkop” 100.000000 MHz setup
7% FREQUENCY NET "plito_clkop” 100.000000 MHz hold

- % FREQUENCY NET "pll{o_clkos" 350.000000 MHz

i FREQUENCY NET "
-2 FREQUENCY NET |
-} FREQUENCY NET ")
-2 FREQUENCY NET |
- FREQUENCY NET ")
- FREQUENCY NET "
I_ FREQUENCY NET "

P

FREQUENCY NET "

plito_clkos" 350.000000 MHz
pli4rxTto1/buf_clkop” 108.000000
pll4rxTto1/buf_clkop" 108.000000 MHz hold

pll_clki" 25.000000 MHz setup
pll_clki" 25.000000 MHz hold
gddritoltx/eclke” 350.000000 MH setup
ddr7to1tx/eclke” 350.000000 hold
lvds7to1rx_wopll/gddrito1rx_wopli/eclk” 378.0... setup

4

~ i+ FREQUENCY NET "

lvds7to1r_woplligddr7to1ne_wopli/eclk” 378.0... hold

-

|;|

Preference Reports | Other Reparts |

L AR— T, ALHTBIR L7 R RICET23MZ A I 7830130
FATHEK RSN ET, "Detailed Path Tables” & ”Schematic Path View”, % L T "Report” &\)9 = >DF7R
HIEATOUVR— RN PBIRTE  ZNENY 7T DBHE I LT ET, "Report” & 7 B FO KGO IL15.2.4.2

BAIVTEBRDOHBHFIRE

JUG_D3.3PARtrace_v1.1
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15.4.2 Preference Name

2 FHED Preference Name #IT A WD 7 v v 71252 5 BEEE - BRI D22y T v/
RV RIFHOEERY <~V L L TERRENET, XA IV TEXDZD HHEA XK 15-21 O X 5 IZRF TR
INFETDOT, BEIHBIFIRETT, Z ORNTITRICEEMICHER T XITEH 28R L 7,

Diamond 3.2 LAFE TiL, INPUT_SETUP # X T8 CLOCK_TO_OUTPUT #HIfJHEICEAL T, 7 AT L L L T
“hold_window” 2MBAMZ72 W £ L 7-, 24 £ T FREQUENCY HIFIZEIc W T "setup” L TCY A &b &
[FIFFIZ “hold” 2N MUFEER Y Y —RA / R AL NZOWTHBRICY A EaNET, ZNIFA N T TVRETHE
ELTEAE =R 7L —F (F74/VHMEM) IZRTEHHR— NV R TF =y ZEERTT, ZHEERELEDY £
B AN FT-ITBME U7z “hold window” 134 —47 v F L Ca—P2BIRL A —R 7L —RIZxf L Cfig
MLz — VR T2y 7OREZY A NTHHDTT,

15.4.3 Path Table #*

FHEOZOPZIZ, ECEREINZHKEBICEY T IRBEIADOY <N, T 74/ N TIEIAT v 7
“Weighted Slack” & L TY — M SNTERINET, BARINDNAEITIANT TV « A7 3 2D "Worst
Case Paths” THE I NTZE T,

X 15-22. Path Table 761

Fath Tahle — “ FREQUENGY NET “ gadr7to? tx/sclk_tx" 108.000000 MHz PAR_AD.J 10000000 * (setup) &
Source Filter: | Destination filter: | [¥ Case sensitive
Source Destination Weighted Slack Arrival Re quired Data Delay | Route % | Levels | Clock Skew Setup/Hold Jitter Color
Ivds?tmrx?wan"‘gddrhmmﬁwan«‘lr‘ustﬁilDDR,\CT1M gddr7to1tdInsts_ODDRX71A2{5.559 1 [1]
|2 |vdsTtolr_wopliigddr7totrx_wopliinst6_IDDRX71A2 gddr7toitx/Insts_ODDRX71A2 5559 37 9259 424 823 1 -0.555 0147 0
|3 [wasTto1rx_woplligddrtotr_wopliinsts_IDDRX71A2 gddrtottinsts_ODDRXT1A2 5606 3653 9259 4193 82.1 1 -0.555 0147 0 |
|4 |vdsTtolrx_woplligddrtotn_wopliinsté_IDDRX71A1 gddr7toltxinsts_ODDRX71A1 5.637 3.622 9.259 4.162 81.9 1 -0.555 0.147 0
15 | IvdsTto1rx_wopllifgddr7to1rx_wopllfinst6_IDDRX71A2 gddr7to1tdinsts_ODDRXT71A2 5637 3622 9.259 4.162 819 1 -0.555 0.147 1}
|6 |WdsTto1nc_wopliigddr7totr_wopliinst6_IDDRX71A1 gddr7toitdinsts ODDRXT1A1 5649 361 9250 415 818 1 -0.555 0147 0
|7_|vdsTtolr_wopliigddr7totrx_wopliinst6_IDDRX71A1 gddr7toitx/nsts_ODDRXT71A1 5943 3.316 9259 3856 805 1 -0.555 0147 0
|8 |vdsTtolrx_woplligddritoTn_wopliinsté_IDDRX71A1 gddrtoltxinsts_ODDRX71A1 5.943 3.316 9259 3856 805 1 -0.555 0147 0
|8 |vdsTtolrx_woplligddrtotn_wopllinsté_IDDRX71A1 gddrtoltdinsts_ODDRX71A1 5.943 3.318 9.259 3.856 80.5 1 -0.555 0.147 0
|10 | vdsTtoTrx_wopll/gddrtoTne_wopliinstG_IDDRX71A2 gddr7tolbdinstd_ODDRX71AZ 5.943 3.316 9.259 3.856 80.5 1 -0.555 0.147 0
o — 1 1l

“Required” 23MFIFIFR Y O 7= _ X {E. "Arrival / Data Delay” 75 45% /3N 2 D EBRDIEIE, “Clock Skew” 23
V—AFF LT 42T 4 3% —2ary FEICESEND 7y ZIIED A % = —{F ., ”Setup/Hold” 285 4 2T 4
F—vary FRICHER SN D RE~v—T B, T,

FHALDOENEZ 7Y v 732528 T, ZOHEBAIEALTY—FTEET, HIE - BIHZZ Y v 272 LI
by £9,

FRTHEBALZRETHAZ &b TEFET, K 15-23 D X 9 1T FERDIE A4 (Source, Destination,,,,Jitter
£RKE) 2HEIZ Vv I THEEREREINETOT, RERETEILODOF =y 75T TLET,

X 15-23. Path Table 78 H DEE

Source | Destination | Weighted Slack | Arrival | Requ

1 |datain[0]  Inst4_IDDRX4B0 -0.247 0.407 0.16 |, Bectination

PB catain(10]  [inst4 IDDRX4B10]-0247  |0407 | [+ Slack

3 |datain[11]  Inst4_IDDRX4B11 -0.247 0.407 016 | Arrival

4 |datain[1]  Inst4 IDDRX4B1 -0.247 0.407 0.16  |iv Reduired

§ |datain[2]  Inst4_IDDRX4B2 0247 0.407 016 | Ezﬁfe'a"

6 |datain[3]  Inst4_IDDRX4B3 -0.247 0.407 016 |5 Loweks

7 |datain[4]  Inst4_IDDRX4B4 -0.247 0.407 016 [ Clock Skew

4 v Setup/Hold
v itter

Totailad Dotk Tahklos
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15.4.4 NWAFEMIL AR — b B

15-24 13/ R REEML R — 1~ D 9 B "Detailed Path Table” 5”4 T4, Path Table ¥+ CiEIR I LT A%
2L CHFOFEMIEREZFZ T L ET, EEIC=20F 701V . ZNF 1 "Data Path Details” (XH ) &
”Source Clock” (™ FZ) . L "Destination Clock” (K™ FA) T,

K] 15-24. /NRFEMIL — P #E. Detailed Path Table % 7 DRG] (LE5X 73 2% EREHAT)

Detailed Path Tables
Data Path Details

Source Clock | Destination Clock |

Name | Fanout | Delay | Source [ Destination [ Resourse |
C2INP_DEL 0 0.752 I0L_B29ACLK  I0L_B29ARXDAZ RD_in[2]_MGIOL
ROUTE 1 3488 I0L_B29ARXDA2 IOL_T14ATXD2  R2_out[2]
Total=4.24
Detalled Path Tables J|_Sohematio Path view | _Report: sstup | [CEHENISE (e TEESD
Data Path Detalle | Source Glogk | Destination Glock ||
Detailed Path Tables Narme Fanout | Dely | Source Destiration Resource
Data Path Detalls | Source Glook || Destination Glack | PADI_DEL 0 1.123 N6.PAD N6.PADDI RCLK _in

Name | Fanout| Delay | Source [ Destination Resauros ROUTE 85 1111 N6.PADDI DCMB CLKO RCLK_in_c
PADI_DEL 0 1.123 N6.PAD N6.PADDI RCLK_in MUX_DEL 0 0 DCMB.CLKD DCMB.DCMOUT DCMA
ROUTE 85 0635 NB.PADDI RPLLCLKI RCLK_in_c ROUTE 1 0.909 DGWB.DCMOUT LPLLCLKI pll_clki
CLK2OS_DEL 0 0.661 RPLLGLKI RPLL.CLKOS pll4ncTtot/inst2_EHXPLLI CLKI20S DEL 0 0 LPLLCLKI LPLL.CLKOS pll4tc7to1/PLLINst_0
ROUTE 1 0655 RPLLGLKOS BECLKSYNCO.EGLKI  plioo_clkos ROUTE 1 0.467 LPLL CLKOS TECLKSYNCO.ECLKI pli1o_clkos
C20UT_DEL 0 0 BECLKSYNCO.ECLKI BECLKSYNCO.ECLKO Ivdstolr_woplligddr7totn  wopllinstd_ECLKY [ c2ouT_DEL 0 0 TECLKSYNGO.ECLKI  TEGLKSYNCO.ECLKO gddr7totxInst3_ECLKSYNCA
ROUTE 6 0 BECLKSYNGO.ECLKO BCLKDIVO.GLKI IvdsTto1n woplligddr7to T wopllieclk ROUTE 6 0 TEGLKSYNGO ECLKO TCLKDIVO.GLKI gddrTtottiecko
CLKOUT_DEL 0 0.324 BGLKDIVO.CLKI BCLKDVO.CDVX  IvdsTto1rx_woplligddr7totn_wopliinsts_CLKDI| [l ckouT peL o 0324 TCLKDIVO.GLKI TCLKDIVO.CDIVX gddrTtoTtuinstd_CLKDIVG
ROUTE 14 1.567 BGLKDVO.CDIVX  10L_B29A CLK vdsTtoln wopllisclk ROUTE 5 1586 TCLKDIVO.CDIVX IOL_T14AGLK gddrTtoThusclibx

Total=4.965 Total=5.52
FB Path: FB Path:
CLKFB20P_DEL 0 0 RPLLGLKFB RPLL CLKOP plldrx7tot/inst2_EHXPLLJ CLKFB20P_DEL 0 0 LPLLCLKFB LPLLGLKOP P70 PLLINSL 0
ROUTE 2 0.36 RPLLGLKOP GLKFBBUF1A pli0o_clkop ROUTE 4 1555 LPLL CLKOP LPLL GLKFB plito_clkop
A27_DEL 0 1.327 CLKFBBUF1.A GLKFBBUF1Z plldrx7tot/inst3_CLKFBBUFA Total=1.565
ROUTE 1 0 CLKFBBUF1.Z RPLL CLKFB plldr7totibuf_clkop
Total=1.687 Detalled Path Tables | Schematic Path view | Report: setup |

Detailed Path Tables | Schematis Path view | _Report: setup I

Data Path Details # 7 28R4 5L, Y —AFFMNHT 4 AT 43— a3 FF £TOHTL AL T LT
77T NROBIEMEAEEFZEXTERRILET, BB, T4 TIEBEAMENRLS, ZoFETEHEEL

NOSCERFHEATN EE Ay ~ 7 ABETHE A R EIES 2 FIEICNA, ©a—ElicbsT (= &8 %

70y 7352/ OENBEICERELSIVET, VXX 15-25 O K 95 12, Detailed Path Rables N C
vl A F ZRIRL THEZ U v 7%, "Fit Columns” Z 38R L TH [[EETT,

] 15-25. “Fit Columns” IZ J- 3 & /LIED H BlgH#

Destination

n_instO/reset_s Si i e

%-| Hide Selected Rows
rx_inst0/pll_lock S o

[v Filer

4] Find...

3
4 |ncCinstOfreset_s g
2
4

Jetailed Path Tables

Source Clock # 7" & Destination Clock # 7I3ALIL T Y . FNEND FFIZXT 5 7 1 v 7 /XN XD EIEE
HERCITVREXTERLET, 70y 7 AF 2 —0VNESLLBWGEARY, V=R ET 4 AT 4 X — 3
VT EGHEJICHH TCTF =y 7 TEET,

15-26 |% Schematic Path View % 7 &R IF D4 T, Path Table # TR S dL7z /N AT DWW TRIEEX] A A —
VTR AEF R £,
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K] 15-26. /N FEM LN — P FE, Schematic Path View DZéaHl

Schematic Path wiew

TIMING PATH

Source Pin:lvds7to1 ncwopll/ gddr7tol m_wopll/Inst6_IDDRX71 A2
Destination Pin:gddr7to1tx/Inst5_ODDRX71 A2

Data Path Delay: 4.24

Setup Time: 0147

3488

—GLK R2_outl?] —cLK

10L_B25A I0L T14A

Fanln FanOut

Detailed Path Tahbles I Schematic Path view I Report: setup |

[X] 15-27 1% Report Setup % 7 i®IRIFFDOHF|TJ, Path Table # CE-IR SN T2/ R RZHOWTHERD T F A N
K CARBIEEHR A TR 97,

B 15-27. N XFERMIL- N — F . Report Setup DZH

Report: setup

preference: FREQUENCY NET "gddr7toltx/sclk_tx" 108.000000 MHz PAR ADJ 10.000000 ;
28 items scored, 0 timing errors detected.

BN The following path meets requirements by 5.555ns

Logical Details: Cell type Pin type Cell/ASIC name (clock net +/-)
Source: FF Q lvds7tolrx wopll/gddr7tolrx wopll/Tnst6é IDDRXTIA2 (from lwdsTtolrx wopll/sclk +)
Destination: FF Data in gddr7toltx/Inst5_ODDRXT7122 (to gddritolix/sclk_tx +)
Delay: 4.240ns  (17.7% logic, 82.3% route), 1 logic levels.

Constraint Details:

4.240ns physical path delay RD_in[2] MGIOL to TD out[2] MGIOL meets
9.391ns delay constraint less,
Detailed Path Tablas Schematic Path view I Report: setup I

15.4.5 7 u A a—v v Jkie

BAIVTTFIVTA - Ea—IZXEXT LR THERES 77 4 WNVICERTH, /7rAT B—
BV BRI IS L TWET, B 2 —WNA VD Path Table N TTHE R T 25322 8IR%, F27 ) v r35L
15-28 ED X 912720 £9 DT, Show In => FloorPlan View / Physical View Z &R L £,

L, B 2 —WNA FHO Detailed Path Table N CRIERIZWTNND L A R &Z@&IR%E, £27V v 77
ALK 15-28 5D X 51270 £9 DT, Show In => FloorPlan View / Physical View Z &R L £,

B2 VT 4 IR A LI o TDD R ADNERFR EEMRNAED X D272 > T D0 O R IZH H T,

ZOEIRT Vv aryDREROFRTRB AKX 15-29 1R L £9, AN EPIC ([ZHAEL L 7= Physical View 7,
473 FloorPlan View T3, Z Z TsrJ Physical View TIZH| D IZ < WTT 2, BRI N/ XA ZHOW TN
INATANEZINTHEATED XD 127> T T B 72 FORRRR I 237~ & 71U E 97, FloorPlan View Tl Physical
View & 1358720 | MEBBAHETE 5 L9 EK 0B E o T ET,
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K] 15-28, 12 N X 2B T FloorPlan / Physical View 52 V » 2 TZo
Path Table kN TCTHZ U v 7 Detailed Path Tables # 7N THZ U v 7

= - z 7 Detailed Path Tables
_ Weighted slack Artival | He guits Data Path Details Source Clock I Destination Clock |
gddFTtO’]D(ﬂﬂ‘\Lr OD I:--vl it Co\umns Name |Fanuut| Delay | Source Destination
? gddrTtolteinst5_ODC [ Visie Columns PADI_DEL 0 1123 N6 PAD Na PADDI Rougn
2 grTtotixinsts, ODE o+ I YR T —
=N P [Roe CLKI20S_DEL 0 0.661 RPLL(:LKMH"E‘tODIummS pll4rxTto1/instz
1 gddrTto1txinsts_ODC : A
7 qddrTtoltx/insts ODC gi2lfplos Se CEtet e S R ROUTE 1 0.656 RPLL_CLKCD: Vet 2 oIS NECIKE nilin rlkn
> gdrrtoTtiinsts_ [F7] FloorPlan View C20UT DEL 0 0 BECLKsYN EERBestL e ;] e Yy | .
1 gddrTto1tx/insts_ODC v Eiltar :— : ROUTE G 0 BECLKSYN . e
1 gddrTtoltxinsts_ODC g | Find.. y CLKOUT_DEL 0 0.324 BCLKDIVO.CLKI BCLKDIVO.CDIVX hvdsTto1rx_wo
1 gddrTtoltxinst5 ODDRXT1A1 5943 ROUTE 14 1.567 BCLKDIVO.CDIVX I0L_B29A CLK lvdsTtolrx_wo
Total=4.965
X 15-29. FECANH & #17= Physical / FloorPlan View ZE7~ 6
Physical View FloorPlan View
@ StartPage [ | [ Reports [ | B Physical View | @ Timing Analysis View [ Floorplan View £
v
]
5
@ |
=
[Ed
’f
@]
e
k
-
g 1
. i

15.56 X A IV TRITOILDa~> KT A VT

~ v BT BERRLEFEZ SIS, ry b U R ML CTERNCE 2 2R eI & B a2 5T H
AI VTR LT — AR5 ) F97,

2—HOFRET HHIFINLT 7 A/ <named>.Ipf IZFLAR - fREL 7, 2z T, THFANTHEH SR
TV P~ 7 BB L Ty — L BEYCHBI - fhH L 725150 %2 & TT 5% 2 F B <name>.prf (2 & H
SNFET, STAZU VU BB H5DIXZ D PRF T, RMEEEZET L TH A IV TIIT O % FEITLIZ0W
A, APRF ZHEL Ca~r FETLET,

FIFNIDOT 4RI L AT 7 FTiE, GUI O TFEICize 7 HAFE I TOutput] Z 7 08BIREI T
WET, <2 FEITERT [Tel Consolel] #3&IRL F9°,

& 15-30. "Tel =222 —n”

Tcl Canzole
> prj_project close
> prj_project open "C:/aDiWork/ClarityDDRG/clarity ddrg.ldf"
C:/aDiWork/ClarityDDRG/clarity ddrg.ldf
> |
Ertor | Output | Tol Console | Warning | Infok Find Results

Ready

JUG_D3.3PARtrace_v1.1 15-18



BEKEDOI A SV TBN

Bz 1E. COMMECIAL 7'V — R Yy 7y avilELarEREFEIL. V—A N 7r—AHA z)>77zhﬂ/l\'(
HY., FTNETISSFE, 1.14V TT, THEXANr—ATHRITL 7mWGE. LLFOREZRFtik 2 PRF NI
(fWEE) L £,

VOLTAGE 1.26 V;

TEMPERATURE 0 C;

ZFOH%, Tl 2 —T, v hU AL <named.ned OHHFT 4LV 7 FJIZCD a~<~>RTEBEILEH L.
FIZIZUTOL S Iea~wy FEXAT7 L, EITLET, AT 4LV 27 F VIZIENCD & PREF ST HETT,

trce.exe —v 50 —sp 9 —sphld 9 —setuphold —sethld —o <output_file>.twr <netlist_name>.ncd <preference>.prf

kB, avr R A7y a o OFFMIE Diamond Help X—Y 7 8% T EE W (A= 2 —/3—@ Help =>
Lattice Diamond Help, % —7 — R #—F T "trce command” & & AJJ L THiER),

15.6 KETIERE

Ver. Date page W =

Strategy: [X] 15-2 Z L % . THHFIRIBN (Check Unconstrained Connections,
Number of Unconstrained Paths)

15-6 15-5 FHL. HY AR 3-1 [RITEFTBREED L R — b 20N - Bk
June 30 1571 [W 156800, HYU A 32 (XA FAEY) LELER
15-10  [[X 15-10 ##H, HY A b 3-6 =Lz

15.2.4.6 TH Rz xr7 a9 « LiR—b] &L TIHHE BLOCK PATH
& RITXIRINVRAD L R— k| A - ., A TX 15-11 & L THEH

15-2 ~ 4

2.3F

15-10

3.3 Mar. 2015 15-1  |IB 15-1 HlIBR
17-18 |15.5 81, a~>r K 74 E{THE%Z B3

3.3.1(3.3,

vl 1) Apr. 2015 15-9  |Internal Error (Z-2W\WCiBFEC

May 2015 | 15-15 |TA, "hold_window” {2V TiHED

——— ok ———
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