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MACNICA 5, v 5. FO4R (Map Design) o wweoves
2021 412 A Lattice Diamond AARFE1I—H—H 1 F
F6E TwvEIS - FTAEAX (Map Design)

6.1 HBEE

vy BT - I RATIEHEONHDOLENTONET, RANRLBEITGREASERN G, 2—F v b -
TNRAADT =X T 7 F ¥ Iit->T LUT BLO7 U v 77y (FF) IZA#L £9, ZOBIZmETHE
RFE{L A ITWET, F7-. PIC (Programmable [/O) * EBR + PLL + 3L —% - GSR 2 X DFEZL A MZ
Bl BT, RFEHeY v 70 1/0 A—bFDHIBRHITWET, £7-. w72/ L —71{t (partitioning) 72 &
DOHFN KT DB H TV ET,

IR, A~ AT A AW AND LUT &7V v 7 7uy” (FF) OMAEGbEERD Ly F 7
(Packing) AW AZ4TVWE4 (LUTHLUT. FF+FF, LUT+FF, X 6-1) , B—RA 5 A AI21F LUT &7V v 77
0y P ZOTORRET, ATV arREICLY, BEEEREE AT ARERAEOLE L L AEE ST D)
BIRT D2 N TE TN BERMR (PAR) FERICH RESEELHEX 7, Ny X 7 %O LUT/FF
TlER<, ATAAR=ZDEE (xv h U AN) 270 £7,

<~ BT WA T BRE BT R RO O TR T B B - Ny XU T BT DBRT
T, MR OPEIZRD PAR 70 AN TWET, 2D, Ny T TR TIIH A 3 v 7 HKIC
KT DR 21T O BT, T ARARR Ze BRI AR B A W TR b A2 TV ET,

B 6-1. /N F 2 THYBED A X —

EDIF h & (ERREA Tz o b 2 (* ngd)

SLICE_3 SLICE_4

PLEOMBLZINZ T, 2—H% =052 % LPF&EHHIN 7 7 A VD%, 7V v 77 ay THENS AT
A AGNIEHT B LT W BT 7 AV *prf AR L £97, prildid. ZN4 T 558 121X RTL Y —
A7 7 ANVNICFEIR SN DHFIC, 1P/ =~ 7 aRETLFREOHIKIG (Ny 777 RT) i3 ivEd, PAR
T ARLPAR B DX A I v I ifF oY TR SN ET,

TatvRA -4 ROy B TEICIE, 7 ek R E LT "Map Trace” (Z A 2 7 M) &
“Verilog/VHDL Simulation File” (2 =L —3 a3 VA RTLARK) 2H0V £+ (K6-2), Z2hbHPT77atkv R
BZOEMET = IRy I ANRSHY, F=v 7P A-TND L~y BT FETHRIC, 26 b HEIRIZHT
TEITEINET, Tz IR A TWRNWGEETH, Y7 7 e X422 707 ) v 75 RFEITTEET,

7 : A Lattice Diamond AAGE~ == 7 /Vid, AAGHIC K D2 PEO /20— & U TR L TOET, ERICHTo - TEK FE y ZIZOWTHREZRRY EfEZ L Tk
D ETR, LT LS MIEN D 2 WITEFT CRVATREMES, A DT ARGEIRE L T A AV T RBFER ¥ 2 A2 N EAR—ERD DR D D IF ET, RS
TOBB IR AR — MRYFICBWEDEEL 2 EERFOWGEA Y PF L - Y —AE ST 5 L0 BBV EL £,
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Process

%L Synthesize Design
%L Translate Design
v L Map Design

[ & Map Trace
[] & Verilog Simulation File
[1 & VHDL Simulation File

= Place & Route Design

= Export Files

I ——
Hierarchy---Post Map Resuurce( Process )
e e——

vy - T RAETH% (PAR TR (2, RECAGEIEZ AW 725702 1 2 > 7 fEFT (Map Trace)
U XY MY ARNERTLICEHL =7 7 ANVICE DY I 2ab—2 g COMEMRIEZIT) Z N TE ET,

~y TRER S A X 2V RETIE RENALBERFE MR < 72 W 3B 722 PAR 7 0 ADRNIMEEEZIT ) T &
(&> T, FAIVTPRIBICH L WASARERNZHMEL T, S0 COMREITI Z L2 miICL £,
~ v B TIEERBLIIIITO RN | RORBEEMZ VT, §6.41HEZ Z2MITES 0,

6.2 A TTV—RE

6.2.1 ARNTTV—REY 4 NUDEHE)

T ANY AR« B 2—0 Strategies” ¥ 7 a SIFA N T TO—DO—ENRFREINTWET, KA
TVAUT—=varyTHERAENDDIE, KETERENTWD (77T 477%) 1297200 TY, METE?
DIL. T 7 /v h TIL Strategyl " DA TT  HX T NIV v I FTHEANTTU—RET 4 RUNKHEET,

K 6-3. v k22" (Map Design) DX P Z7— « 37> 92

- Strategies - Strategy1 ? X
File List
v ([} SoCtut hwX0O3D Description: | |
B g . MapDesign
Process
v Strategies 8 Synthesize Desi ag DeSI
v t
[% Area n ESIZ,E esign Display catalog: All - Default
[‘:} I/0 Assistant Synplify Pro
x =
[ Quick — LSE Name Type Value
Loing ‘:‘ans\[:epesmn Command Line Options Text
e
‘_“’;d ‘?” 10 Registering List Auto
v [ = ap race . Ignore Preference Errors T/F True
- : Fil v Place & Route Design
nput Files = Infer GSR T/F True
Y e orasr A Place & Route Trace| 5 .
& 10 Timing Analysi Overmap device if design does not fit T/F False
iming Analysis : R
Thermal Analysis Pack Logic Block Util. [blank or0to 100] Num 0
Timing Simulation Register Retiming T/F False
=] Bitstream Report Signal Cross Reference T/F False
Report Symbol Cross Reference T/F False
Timing Driven Mapping T/F False
Timing Driven Node Replication T/F False
Timing Driven Packing T/F False
< >
Cancel Apply Help

ARNTFYETORREY T TR EICERSNET DT, "Process”
L &9 (1% 6-3),

ey 5 "Map Design” % @R
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6.2.2 A h 77 U —REHE DFEA
LKA N T TV— « A7 a v Otz iiab L £,
Command Line Options
NG A=F L TFH TIHNE T T
HEDRE R A T v a USR58, EESI B2 Z 212k L £7,
10 Registering
/X7 A—4 :Input / Output / Both / None / Auto F7 %)L : Auto
/O LY AZDERZRIET 547> a T, LPFHlI# T 7 A VRIZ /O LY R &2 REHD
RIS FLIR SN TWDHIHEITIE, T BEInET,
Auto (FZ7 4/ F)  GREESHAEROEBYIZI/O LY AZMER SN ET

Input ANDL o2 20BMERSH, HAHL Y ZZIMERESNEEA, A KRE
WALV R MMERH SN THNTE, AT ARNDOL A BMER I ET

Output HAOLV A OHRBMER S, AWV AZIMEHINNETA, mEAKHE
ANV ZZMERENTHNTE, ATAZARNDL Y AZ P SET

Both AN/ WAV 22 PMER S VET

None [/JOVyARZFTELMEHINEREA

Ignore Preference Errors
/NT A—H : True / False F7 4Lk : True
Preference File (LPF {17 7 AV ) ORI T —0NH > =S ONBIZEET 2R ETT, bbb
DOEBELHIFT 7 ANVOFRIZET 5 Warning Ayt —1Ea s 7 v A NVICORHHHEN, LR—b
7 7 AN Gemrp) (ZIFH S EREA,
True (¥ 7 #4/V 1) K7 7 A NIRRT LT =N o720, fFESNTZY Y —AREON D
2 ThH, BT Ay =V EHNTLHOAT, ZOHKIFIRZ BE L TR ZITWET

False T 7 7 ANICRTERD D =T — L LT e AL A2 {ZIE L $£9
Infer GSR
/NT A—H : True / False 7 4Lk : True

GSR (Global Set/Reset) F h DFEHICEIT 2R ETT, GSR *rv MIFEFITAMPRKELLSTHLR T

AT TEDLIHIICERFHENZA—1—Ry T 7 TF,

True (7 #/L 1) v B TBRRICRL 7 7 T U FOZWIERBIY > MMEES % GSR R v
MZEID Y CTET, 2=V —RBHRMIZGSR *xv M2 (VY ) EEEEETIHAIL. 7R
© A FZATHINC LPF #l# 7 7 A VICLL FOFR 2B iMmL £

GSRNETNET <K U tv MEE4 > ;

False GSR FHZITE T T A v S E A
Overmap device if design does not fit
/XT A—X : True / False 57 4V & : False
Map Design 7Bt A T, U YV —AREDZOIZT—|\ZholzE5D %y b U A M (ned) HII12H
THRETT,
False (77 4/VE)  UY—ARBDIOZT—|ZholzGEExy MY A MBRHAEREEA
True UY—=ARRETET =l o B EThb Ry P AR AOLET, 721,

ZORy MY ANEFEHLEERER Y 2 RIFETTEXEEAL

Lattice Diamond ¥ wE >4 - O+ X 6-3
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Pack Logic Block Util. [blank or 0 to 100]
N A= HfE 0 ~ 100 FTIHINVNME T T
AT A AMFHRO BEERE T, BT % T, 772713 97% 2EW%L £,
T AN TCREIRAT A RN = b« TRARADAT A AR E B T-HETH, 2047

VarThEREICRET DI ETINELZ &b HV EF, Lol /hETE D LRLERMROBRIT)E
P2 B ) Y — ZAORMEC LD . FAREBEEEZGONLRWEERH Y 9,

Av U RAT T a r TCRT AT Y X NIEEREA 72T 52 EHAEET, Lo XS IcL £7,
—exp parUseNBP=0
Register Retiming

sXT A—4 : True / False F 7 /)L ME : False

LORZ Y RAILT (7 T 7y FHiEOMBE DERIBIICRNT o NRT o ARG 58
EBlIZ, wmBEEBEL TR kL, BEZ vy ZREEEE BT A0 X 6-4) (TS
False (7 #/V 1) LIOAR « JE AT ITOERTA
True LIOAK < YR A TR EITWNET
K64 2B e T XTDLIPRL « Y& 43I THBE

RETT.

| | Retiming

s

0 S e cfgﬂrm'IAWﬁ }_ilk’
e (AFE » y CcK

() KAV a % True I T, AEEREH S5 RTL SER03H 25513, EESASLETY, V—
NN—=T g T IRy B U AR LAYV TEA TR AR WAREMES T 57280 T, [True] 1IZL 72 <
THLRWE Y7, NTUAOERT RTL R lZT 5 2 & T, Y — = 3 NUKAFT 2 ATREMEDN
HDHERNEIIHERRT 5 = L= HELREL £,

Report Signal Cross Reference
/NT A—A . True /False

7 4Lk : False

Ry 7)Y —=ADNNy F T RERVAR— MCETORETT,
False (77 #/ k) LAR—FINFEHEA

True ViR—h & Ed (X 6-5)

[X] 6-5. Signal Cross Reference L i5— F 4

Signal clk osc out c - Driver Comp: L1:05C
Load Comps: clk_osc out:I0, LZ/PLLInst_ 0:CLKI

Signal adr_count[0] - Driwver Comp: SLICE_0:04
Load Comps: SLICE 0:I¢

Signal adr count cry[0] - Driver Comp: SLICE 0:06
Load Comps: SLICE_25:I17

Signal adr_count_s[0] - Driver Comp:

SLICE_0:01
Load Comps: SLICE 0:Il3

Signal rstn c - Driver Comp: rstn:00

Load Comps: U2/wkQ 2_0_0:R5T, Ul/wkQ_1_0_0:R5T, GSR_INST:GSR
Signal adr_count_s[l2] - Driwver Comp: SLICE_20:01

Load Comps: SLICE 20:I13
Simal 1l nll oant ¢ = Oriwver Comne 1.2 /PLLTnat (A-CLENAP

6-4
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Report Symbol Cross Reference
/XF A—2% : True / False F 7 4/ k : False
FREER Y N BBERIC E D AT A RZED B ToONTENE LR — N T OERICET 2R ETT,
False (77 /L 1) LR—hSHEHEAL
True LiR—hanFET (X 6-6)

[X] 6-6. Symbol Cross Reference L 35— F £

U4/S5LICE_29 (PFU) covers blocks: prbs% 3 0[4], prbsS% 3 0([5], U4/prbs9[4],
U4/prbas[5]

U4/5LICE 30 (PFU) covers blocks: prba% 3_0[€], prbsS 3_0([7], U4/prbas[E&],
U4/prbss[7]

U4/SLICE_31 (PFU) covers blocks: prbs® RNO[E8], prbsS RNICV4I[5], U4/prbsa[E]

SLICE_32 (PFU) covers blocks: prbs% RNISR4I[1l], VCC, enb prbs_ sr[l]

U4/SLICE_33 (PFU) covers blocks: prbs% RNIDOSI[&], prbs9 RNIBU4I[4]

U4/SLICE_34 (PFU) covers blocks: prbsS RNIEISI[7], prbsS_RNIAT4I[3]

U4/S5LICE 35 (PFU) covers blocks: prbs® RNIF25I[£], prbksS RNISS4I[2]

T2 /ST TR 22 [TVETIA i | 1= A 1 r17 1r11

Timing Driven Mapping
/NT A—A : True / False T 7 # )L b : False
A IVTHFINREZ DN TNDRTO/NRAIDNTH A IV T « ATy JoA% T L | GRBEOE
Mg L B EIT, 2T A INNRADEA I T HRETHRETT,
False (77 4/ 1)  GBEEMEREZZOEE v LET
True HAIVT « RUT v e RoR o FEfTnEd
Timing Driven Node Replication
/XF A—H : True / False 57 # /)L |k : False
HMARNERDO TV v 77 ay FICEHHEESNTWD LUT 8L T, ¥ M7 5 %ETLIRET
T, BRLZLUT 7 ) w70y PRE—ATA RNy T TELLIICRY, BIENLES
x4 (X6-7),
False (77 #/LL)  LUT HRLELIZI TV EHA
True LUT 8 L 5 B RA ATV E T

[X] 6-7. Timing Driven Node Replication D1E/H

Timing Driven Node Replicafion= False Timen Node Replication = True
SLICEEH/-hVYa %y

COBEEHEREN D

s IsENESE T
miinE EE Ty EE

SLICE 3 SLICE_1 : SLICE | ) SLICE 2 SLICE_S

Lattice Diamond ¥ wE >4 - O+ X 6-5
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Timing Driven Packing
/XT A—H : True / False 7 4Lk : False

LA I TR RS ANy T VA ([ — A T A AZE Y ¥ TAHLUT/FE,FE/LUT,LUT/LUT)

T HRETT,
False (77 4/ 1)  EHARELRO Sy X 7 2T0ET

True BAILT R T v e Ry FJTUMEPITWET

6.3 7ut X+ LHR—Fk
6.3.1 LAR—F « 77 AL

~ BT T av AETRICIE, ATV AT =gy s T —IZ HIML ¢ T7F A MEXD L
R—rBZHDENFET, ABIZEBELLEILCTY, 77 ANVAIFENENUTO LB T,

HTML 7Y Ny AT AT —3 9 4 mrp.html

TEXANERX eVl N ATV AT —T 3 4 mrp
HTML LAR— kX, VAR—FE 2—CHETZZ N TEET (X 6-8),
K 6-8 v kb2 XD HTML L iN— F Z-6]

G Start Paze Reports
impl1

Design Summary

Design Infermation
C:/usr_ss/D3Cworks/chk_meta/eSversa/fit/promote.xml

Target Vendor: LATTICE

Target Device: LFESUM-45FCABGA3S1

Target Performance: €

Mapper: sa5Sp00m, wersion: Diamond (&4-bit) 3.12.0.240.2

Mapped on: 07/2%/21 1€:10:33

Design Summary
Design Errors/Warnings
10 (PIO) Attributes
Removed logic
PLL/DLL Summary
ASIC Components

GSR Usage

PGROUP Utilization

Design Summary

Run Time and Memory Usage Number of registers: 50 out of 44457 (0%)
™ Place & Route PFU registers: 49 out of 43848 (0%)
B signal/Pad T TemisTers: L ;;2463&:;@%)

: N er of CEs: 7 out of 9 )

o ) Bitstream/JEDEC SLICEs as Logic/ROM: 47 out of 21924 (0%)
= Analysis Reports SLICEs as RAM: 0 out of 16443 (0%)
= Tool Reports SLICEs as Carry: 24 out of 21924 (0%)

v 7 Messages Number of LUT4s: 76 out of 43848 (0%)

Number used as logic LUTs: 28

# All Messages
Number used as distributed RAM: a

# User Defined Filters

v [ Project Design Information
@ Project Summary
~ 7 Process Reports Command line: map -a ECPSUM -p LFESUM-45F -t CABGA32l -s € -oc Industrial

checkMetaE5S_impll.ngd -o checkMetaE5_impll map.ncd -pr
checkMetaES_impll.prf -mp checkMetaES_impll.mrp -1pf C:/usr_ss/D3Cwork
_meta/eSversa/fit/impll/checkMetaES_impll_synplify.lpf -1pf
C:/usr_ss/D3Cworks/chk_meta/eSversa/fit/checkMetaES.1lpf -gui -msgset

6.3.2 L R— F NEDOHE

vy BT s TaAOMRIT, REUILTOL I LART LIS TVR—F SN ET,

Design Information
BT s TR RAFETREOa R
SRR LIRS T AL R, S8

Design Summary

C AT ARFRE KR E VY = AOMEME, AR

cruv 4, a—an) ey MEEAREDOAN (FTAT L TWDHATARE) Il

oy 7l NUANTTZ 70T 7 FDOEWMETLA, 7L

6-6 Lattice Diamond ¥ wE >4 - O+ X
©2021 Macnica, Inc.
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Symbol Cross Reference
AN TT— « A 3 [Symbol Cross Reference] 25 [True] DS DIHL R—k L £9
CATARLE, FNICRy X ENTZT U v T 7wy 7R LUT 4 Oxfits

Signal Cross Reference
A~ TTY— « A7 3 [Signal Cross Reference] 2 [True] DFE DI L R —F L ET
c ATARFEDOHKY Y — AT A1E 54 & FOERE (KT A /3— & Af)

Design Errors/Warnings
« &-F& Error 33 X O Warning T
(LPF #K7 7 A VL DFIR = 7 —IZBT D FHRIIL A — b SN EEA)

I0 (PIO) Attribute
< 1/O 4 & 51
10 AT
- 10 UV R X OfE A

Removed Logic

VSN VAR oTD EWV o EBE I THIBRS uzim Bl ) Y — AT

Memory Usage

AV ARBL AT LD AFEY —ORERY - EBR / RAM SLICE / Logic SLICE / PFU Reg.. E v Mg/ &
OEtE, L

PLL/DLL Summary
- ffi H PLL/CLKDIV/ECLKSYNC 72 ED A v A X v A% ZA T4, @ik, 7y

ASIC Components
« PLL/DLL/CLKDIV/DQSBUF/DPRAM & Wolz</r 1 « A R—R bDA L AH L AL TT

GSR Usage
* GSR (Global Set/Reset) ([ZEIN ¥ THNT-EFH. BLOD
*GSRIBMEDT 4 =TSN, WIS F—T v ENTma R —3r b EA VAKX RS

PGROUP Utilization
- PGROUP $lfIfEEN o DA DGR v¥y 78, =V T7H A X

Run Time and Memory Usage
vy BT T aBRAFELTICE L2 CPU R & A E Y —

6.3.3 v ¥ « 11t RAD Error/Warning X vt —

~ v b e ot RZBWTHIRAIZ BT 5 Warning / Error A v 2— OB & SHALTEIZ OV TR
WLFET (Ao B—VIETARAA AT 7 IV =L TEHETEDLY £9),

Ayl—Y
ERROR - map: Design doesn't fit into device specified, refer to the Map report for more details.

BT AU RNEL T A ) — ZERTNAADY ) — 2 E B2 75 O F 0 EARN 100% &
Bzl xR LET

X : LAR— bk ® [Design Summary] & fifEad L TN 100% 282 CTWDH U Y —R&ZH6 L £7

Lattice Diamond ¥ wE >4 - O+ X 6-7
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PIO/ 7V v 7urv>7 /EBR/PLL BB TWAEAIX, TV AL DIEIENT SN A ADEEZITN
ESch

LUT 2B TWAEAIE. MDA T TV— 7 a0 ZEEL CGREAERNOBETT S
N, THEA U HEEL £

LUT / 7 U w778y 75 100 % Kjii TA T A AT 100% 22 CTWAEEIE. T AN T
¥ — « A7 3 > "Pack Logic Block Util.” % ’0’ |Z§% @& L 72 Y . “Timing Driven Packing” % [True] {Z
LCwy BV 7 H2HETLET, TNTHHEHAEN 100% 2 B2 5581, TV A &=EEL£T

Ayl—Y
WARNING — map: IO buffer missing for top level port ‘ IR— k£ ' ...logic will be discarded.

BN RTL Y—A7 7 A)LT, R—=FBESENTOTHREHADEEC., HEHENHIBRENTLE-2
TEERLET

XRB : HIERS LD~ & TIHARWAR— b OEAIE, WA KLY AN — b 258 L THIER S 75K 2 i
L, MBS TEEL £

Ay—v
ERROR - map: Illegal assignment of single—ended IO_TYPE 'I0 & 4 7' 1’ to differential ‘I/0 & 4 72’ buffer
"AVARRVRA .

B :RTL Y —RAT7 7 AN TLVDS DNy 7 7 ZEEL TWHDIZ, ALy Ry —hk « B 2a—%T
BRDVOPATEREL L LERLET

®R  ELONOREEMET A, —BHOHLREICLET

Ayl—v
WARNING - map: 97 7 41 )L (T 5—FT) : Syntax error on, ‘ HlFI5Eahk ’, in this preference,
HlF9EER

B A7 7 ANV =T — R 2R L ET
K LPF 7 7 A VOFRH S AT ATIZERR S TW A H A EEL £3
Ay—v

WARNING: Using local reset signal ' 1) 2w F{E5 4 ' to infer global GSR net.
Bl Ay —YHNDOEENGRICTH A SN LE2FELET

KR 1 GSR ~D TV A ANZHIEN R T IVUTIEHE L £9°, GSR ZFEH L 72 <220, BWVE GSRIZT WA >
THEESEZLEHEL WAL, 556220 [Infer GSR] A7 3 v 2T E W0

6.4~ THROBHT A I TN (Map Trace)

6.4.1 v v L7 - FutRTBIT BB ELE

AAIVTIINILUT o7 Y v 7’7 a y 75D/ — NRIE, T — X R AOESFREE, 83X 07 1 v 7R
DOIIEZF AL TiThbivEd, 7 — N EBEFEEMOE T M ThNE T2, T—% /32 L7y 7 OF#HE
BEIEIZOWTIE, PAR LA CIXEREICHD Z ENTEEFHA, 20D, v~ v BV ITHOEHIZ A I T
AT CIX, ZHOITRMES Vi (Bik) ZEHAL TR 21TV E9,

6.4.2 B X A X U THERT D ELT

v BT HBOEN Y AT (STA) X, 7 7P at& R "Map Trace” T (X 6-2) , EMlicH 5
T2 IRy VAT 2y VAT B T E2FTTDHN, Y7 awx452X T 000 v 7 L THELT
[_/35‘?_0

6-8 Lattice Diamond ¥ wE >4 - O+ X
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6.4.3 FHIZ A IV THNTDAN 7TV —&E

ARNTTV— ATV a VREICL 5 TMAP Trace DI GFIECL R — M AX ANV EEEETLHZ LNT
x F9°, M|l "Process” #T "Map Trace” Z &R L 9 (X 6-9),

X 6-9. Map Trace DX p Z720— « 7232

#> Strategies - Strategy1 ? x
Description: | ‘
Process Map Trace
v [ Synthesize Design
o = IZ_E == Display catalog: | All - Default
Synplify Pro

LSE Name Type Value
Translate Design
Map Design
I:E Map Trace
Place & Route Design
Place & Route Trace|
10 Timing Analysis

Analysis Options List Standard Setup and Hold Analysis
Autoe Timing T/F True
Check Uncenstrained Connections T/F False
Check Unconstrained Paths T/F False
Full Name T/F False

Thermal Analysis Mumber of Unconstrained Paths (0 to 4096) Num 8
Timing Simulation Report Asynchronous Timing Loops T/F False
Bitstream Report Style List Verbose Timing Report
Route Estimation Algorithm (%) Num 0
Worst-Case Paths (0-4096) Num 1
< >

Gancel Apply Help

Analysis Option

sNZ A—%& . Standard Setup and Hold Analysis / Standard Setup Analysis / Hold Analysis / Standard
Setup with Hold Analysis on [Os 57 # /L k : Standard Setup and Hold Analysis

FATT DTN AE DI T,
Standard Setup and Hold Analysis &> b7 w7/ dx—/V K BERIAENT O 5 247V E 5
Hold Analysis AR—/V R O 2TV ET

Standard Setup Analysis Yty Ty TR OB ATV E T, ST R O HI KT
FREQUENCY. CLOCK.TO OUT. 3 X OVINPUT_SETUP T3 %

Standard Setup with Hold Analysis on [Os  INPUT_SETUP & CLOCK_TO_OUT HillfIZ5%t3 2 it 2 17

WET
Auto Timing

/XF A—H : True / False F 7 )L B :True

LPF K7 7 A M A I v ZHIFIR 2GRk S TWRWIEE OWBRIZBET 55 ETT,

True (FZ7 A/ 1) HENIZEREIR2 hH - B2 E L (prf ICEXHL) . #4127 - LAR—F
WHZORKIEB EED T

False pri lZHFNFFR U A, 7272 LIREHT BIRIZAT V), BIEDO R E /X202 B )IE
WCLVAR—hLET

Check Unconstrained Connections

/NT A—H# : True / False F 7 /L | :False
HAIVTHKIN 2 Wax 7y a DL R—MIETLRETT,
Lattice Diamond ¥ v E> 4 « A+ X 6-9
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False (77 #/L k) ML A—FENnEHA
True TR RIN L T oT-aRx 7 a BV AR—F IR ET

Check Unconstrained Paths
/XT A—H : True / False F 7 )L b :False
B A THIFINIRNRZAD L R — MBI HRETT,
False (77 #/V 1) iy LA—hENEEA

True FRATSI RN E 7 o T2 X ANR L R— N ENFET
Full Name
/NT A—H4 : True / False 57 4L I :False

LIR—=FHNOEWY Y —24OFRFICHET 5% ETT,
False (7 #/L 1) AR — FEADEWEEML TERLET

True BT ER L FT
Number of Unconstrained Paths (0 to 4096)
INT A—& [0 - 4096] 73V NME: 2L (R

L AR— k35 RHF XA AT 5 3% E T9, "Check Unconstrained Paths” 723 [True] ®3FHIZ, LR —
M RENZFEBMETANTE LT,

Report Asynchronous Timing Loops
/XT A—H : True / False 7 4L 1 :False
X 6-10 DLH 77V w7 7uy PEREpVIL—7, ERMY vy b 2N T 2ERBOL—T 72
&L HMZRRBIEOMA TIFIEL <N TERWABEED & 5 /3 22 OWNTO L AR — MIBET 28E

T,
False (&7 #/L 1) L AR—FLETA
True LAR—bFLFET

& 6-10. FE[GE /L — 7N R DG

F/F

FD

r>
CLKO [ —e .
Report Style

/X A—H : Verbose Timing Report / Error Timing Report 57 4V Verbose Timing Report
HZAIVTVR—=MIEDDLAFEICONTORETT,
Verbose Timing Report (&7 #/L'F) =7 —OFEICEDL S, HHICH L Tvy—T D/ E R
AMBLUR—RMLET, FAIT T DR TCHOYV—A RN T —ANRAEZHAH I LN TEET
Error Timing Report BAIVITZT—DHDHNADIRNBLR—FEINET, ¥4I T T—N
WA RREMEREEIIL A —F SN ETHAIAFERIILA—F S ERHA

F/F

Route Estimate Algorithm (%)
NI A—=H 0 F-IX1~100 FT7H/LHE:O
AT DARECAREEIE D FLFE S 0 IZEET DR E T AL BLARBIE ORI S TIER W Z LI EL £7°,
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0 (F74/L1H) YV—LDF T F )V THESNTOAERLEIEEH S ES
1~ 100 BIR U7l AREIED B 7 — N BIEOEIS (%) 2785 X )R I

BB A SN FE T, HlzIL[30] ZRELIZHE T — M BIEOEBEFN 6ns D/XARH B L
T 5 &, BIROBIEIL 20ns TT O T, FHHELEDS 14ns (27225 X 9 VB i A S v E 7,

[X] 6-11. Route Estimate Algorithm % 30 IZFRIE L 7= BE DL H— P 4

Physical Path Details:

"R"DEZ T (estimated)

Data path SLICE_32 to U4/5LICE 2o+

Hams Fanout Delay =) Site Essource

REG_DEL -— QerdS2 SLICE 32.CLK to SLICE_32.Q0 SLICE_32 (from cki_prbs c)
ROUTE 17 e\l.104 SLICE_32.00 to U4/SLICE_29.Cl1 enb _prbs_sr[l]
CTOF_DEL -—= 0.495 U4/SLICE_25%.Cl to U4/SLICE_29.F1 U4/SLICE_29
ROUTE 1 e)1.104 U4/5LICE_2%.Fl to */SLICE_29.DI1 U4/prbsS_3[5] (to cki_prbs_c)
3.155 ((3\3.0% 1cgi§ 70.0% route), 2 logic levels.
e
¥, X 6-11 2BV TERIEEER "ROUTE” 1TI2H % "e” ANT. IROBIHELEEZ WV TWnD Z &%

BHL 7,
Worst Case Paths (0-4096)
INT A=K 1 ~4096 F/21X0 T 7 AL MME:1
FEAIC L AR — N SN ANABUCEHT A ETT,

1 ~ 4096 HHRI S LAHRE AN A OFEMA L AR — b Sk
0 “Report Style” 2% [Error Timing Report] ®O¥A. b L AR—F SN FEFTA,

[Verbose Timing Report] DA, BN ADFMNL AR —hSNET, RERTHF AL 774
WY A ZXPBEGHIIRE L2 VBT CRITR< 252 L5HD EFTOT, BRPGICHERETIHILENRD
D ij«o

6.5 v~y THDODEAILVT « LR —h

6.5.1 L R—bF « T AN

H7 7 ut R "Map Trace” A4 F—7 L ENTWNWEE vy E LT - b RFETRIC. AT AT —
vay e 7NV —ICHIML ¢ TF A MNERDOX A I T - LAR—FRHAENET, REIZELLHELT
TN, 77 ANLITFNENLULTO LI F9, HIML LR —FE, LA R—FE 2a—CHETXE1,

HTML &= KT 2V NI ATV AT — 3 4 > twl.html
TEARMER (T aVz I AL AT AT — g 4 >twl
6.5.2 L AR— MNMEE
L AR —MIEICUTO LY REANEG TN ET,

- JRMNTFATEREE BRI K3 D fRAT O FEH
- ENTRE RO < U — 7 UT 4 Ty MMER
a7 R A A ENE R RN GRN a7 2 a R A

C RN AERZ A I TR S Y

Lattice Diamond ¥ v E> 4 « A+ X 6-11
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K] 6-12. Map Trace L 75— F

€3 Start Page [ ( = Reports [ ) &
imp1 -
Design Summary *| Map TRACE Report
dap Iratlh hepolrb
v [ Project
g Project Summary Loading design for application trce from file labl_impl_map.ncd.
~ [ Process Reports Design name: top_xo2_lab
# synplify P NCD version: 3.3
= J:g"}' e Vendor: LATTICE Setup / Hold
=] Device: LOMX02-7000Re ,— > ~
-~ R
> “B) Place & Route Package: TQFP144 FiTa<erF. 2v YR M4E.
“B) signal/Pad Performance: 4
i i i _—
» ‘P Bitstream/JEDEC Loading device for application drce from f | —_ R
v mil ‘Aa hysis Report Package Status: Final $J$J7 / /r}l"%“' T {2‘
— - Performance Hardware Data Status| Final o N . -
g Map Trace Setup and Hold Report z t — I‘ 7 D — }‘ f; t
Top /
Timing summary
v Setup i
Top Thu Aug 05 16:11:15 2021
Report Information . X
Preference Summary CDPYE:-I.ght {c) 1%51-199%4 by NeoCAD Inc. All rights reserved.
Report Summa Copyright (c) 1955 ATsT Corp. All rights lserved.
Clp Domai g4 vsi Copyright (c) 1955-2001 Lucent Technologies finc. All rights reserved.
ock "?H'MA"EYS'S Copyright (c) 2001 Agere Systems All righfs reserved.
Unconstrained Connections Copyright (c) 2002-2020 Lattice Semiconducfor Corporation, All rights reserved.
Timing summary ¥
v Hold Report Information
T |} ———
Report Information Command line: trce -v 1 -c -u 5 -gt -mapchkpnt 30 -sethld -o labl_impl.twl -gui -magset
Preference Summary Design file:_ lablf::.mplimap.ncd
Report Summa Preference file: labl impl.prf
CIPkD i r: i Device, speed: LCMX02-T000EE, 4
oc ow'"s nalysis Report level: verbose report, limited to 1 item per preference
Unconstrained Connections
Timing summary
> 'ﬁ Place & Route Trace Preferance Summarwv ¥
P LY

6.5.2.1 SEMTETREDL KR—F

6-12 DL HICVHR— b7 7 A VDL, T EITo1Y — AR T AT TV —DR— 3 fijT
KNGO Ry MU ANBLORIKI 7 7 A VEOFHRNS )1 S E T, "Report Information” D% 1213 ”Preference
Summary” (X 6-13) & U CHEBBEHFIDORRENY A b ZivET, A b T T P —FE T "Check Unconstrained
Paths” % [Truel IZ L 7285A11E, RHIFEE O RN Z 0% ICH IS E T,

ENENORKIE 7V v 735 LML AR — MBI v 7 LET,

X 6-13. ##9 (Preference) ¥~ Y —E5DH

Design Summary
~ 7 Project
#) Project Summary
~ I Process Reports
# synplify Pro
® Map
> % Place & Route
"ﬁ Signal/Pad
B Bitstream/JEDEC
7 Analysis Reports
v # Map Trace
Top
Timing summary
v Setup
Top
Report Information
I Preference Summary I
Report Summary
Clock Domains Analysis
Unconstrained Connections
Timing summary
v Hold

T

REHER O
#2l—

Unconstrained Connections
Timing summary

Preference Summa

e FREQUENCY NET "clk osc_out_c" 10.230000 MH=z (0 errors)
0 items scored, 0 timing errors detected.

* FREQUENCY NET "clk_pll_out_c™ 45.000074 MHz (0 errors)
540 icems scored, 0 timing errors detected.

Report: 75.420MHz is the maximum frequency for this preference.

e FREQUENCY NET "cki prbs c™ 25.000000 MHz (0 errors)
46 items scored, 0 timing errors detected.

Report: 269.542MHz is the maximum freqguency for this preference. %h%‘h@%u%"]lﬁﬁ %

* INFUT_SETUP PORT "enb_prbs™ 1.000000 ns HOLD 5.00

1 item scored, 1 timing error detected.

00 ns CLKPORT

Vw53

= e o o
. CK_TO_OUT PORT "p_prbs$[0]" 40.000000 ns MIN 0.000000 ns CLKPOI E¥%ﬂ’\"/'\’ 77

1 item scored, 0 timing errors detected.

® CLOCK_TO_OUT PORT "p_prbag[l]" Preference: Unconstrained: INPUT_SETUP

1 item scored, 0 tin 5 Or mOre unconstrain

ed paths found

Unconstrained: CLOCK_DOMATN

0 unconstrained path Unconstrained Preference:

PUT_SETUP PORT "rstn™ CLENET

Unconstrained: INPL‘T_SETUP"
S or more unconstrai

. PR Name Fanout Dzlay (ns)
Unccnstran;ed. CLOCK_TO_OUT |Pap1 DEL — 1.372

or mors uncenstralpoow 3 e 3.201 10
Unconstrained: MAXDELAY 4.573 (30.0

0 unconstrained path

Unconstrained Preference:
INPUT SETUP PORT “"rstn™ CLENET

Report: 4.992ns delay rstn to Ul/wkQ 1 0 0 (4.573ns delay and 0.41%ns setup)

"elk_pll_out_c”

Site Resource
109.PAD to 109.PADDI rstn
9.PADDI to *wkQ_1_0_0.RST rstn_c (to clk_pll_out_c)

% logic, 70.0% route), 1 logic lewels.

"clk wll out c"

Lattice Diamond ¥ v E >4 « A+ X
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6.5.2.2 ZHF DML R—

H 21280 EAZRERR TS RS L AR — b SN ET (X 6-14), JCEAIZIE., HIFIGLE, ZOHoxt5 &
IRoTeNRABB L ORI =BV AR— N ENET, 2B, TR ARDOFERIT, AT T —0 "Worst
Case Paths” OFREMITIKIFL £, 2B, MR/ XADRTEMEBIIRKD 4096 DA THENENEZBZ TH
Th. HTIEER RSN D RKMENIE 4096 T, AT B IRIZ 2SR W TEITESNET,

ZORIZ, ZAIT~—=Vr (RT v 7)) O/NSUVSANLIAIZ, FEERNSLVR—F S ET,

NAZTEDUVR—FDITHIZZA IV 7HIICRIT A2 ERHEE, XAIVT~—Vr (=27 —D%5
WIARRESY) DERINFET, THEAN "Passed” THIUEL, ¥ A I Z7HKIZMTZL TOET, {TROEMHEM ¥
AI VT ~—UrTT,

Z AT HIFIDE T2 SIVTWRWGEIIATHIC "Error” EFRRSNET, ZTOHE, TTRICEHI LT
WOHEMED . BRI 2R sy (RHT 47« AT v 7)) TY,

B 6-14. FERL K — P G

Preference: FREQUENCY PORT "CLED™ 100.000000 MHz : JI T T — R
[ 56 items dcored, |0 timing errors|detected.

A IV TERIINTHEE

Passed: The following path meets requirements by 5. 567ns | ‘#U/ka\ 57/{ 2 ?/7"\7‘—“\/‘?/

Logical Details: Cell type Pin type Cell/ASIC name (clock net +/-)
dource: FF 1] 2r_adra 1 (from CLED_c +)
Destination: FF Data in sr_adra 6 (to CLED_c +)

Delay: 1.358ns  (79.2% logic, 20.85% route), 4 logic levels.

Constraint Details:

FRNTSHER /R A DA & ¥ S

1.358ns physical path delay SLICE_Z to JLICE_d4 meets
10.000ns delay constraint less
0.075ns DIN_SET requirement (totaling 9.925ns) by §.567na

: _ | <xoms LR

Phy=sical Path Details:

Hame Fanout Delay (ns=) Fite FEezource
REG LDEL -— 0.303 SLICE_Z2.CLE to SLICE_Z2.00 SLICE_Z (from CLED_c)
ROUTE 3 e 0.279 SLICE_Z.00 to SLICE_Z2.A0 sr_adra 1
COTOFCO_DE  --—- 0.485 SLICE_Z.A0 to SLICE_2Z.FCO BLICE_2Z
ROUTE 1 e 0.001 SLICE_Z.FCO to SLICE_3.FCI sr_adra cry 2
FCITOFCO I  -—- 0.070 SLICE_3.FCI to SLICE_3.FCO SLICE_3
ROTTE 1 e 0.001 SLICE_3.FCO to SLICE_4.FCI sr_adra_cry_4
FCITOF1_DE --- 0.238 SLICE_4.FCI to SLICE_4.F1 SLICE_4
ROUTE 1 e 0.001 SLICE_4.F1 to SLICE_4.DI1 sr_adra s 6 (to CLED o)

1.358 [79.2% logic, 20.8% route), 4 logic lewvels.

WIZLR— K I DT RADME M (Source) B LU SE (Destination) DA 7Y = 7 &4 TT, 7w
JTEMETAAT7 V27 (o7 7ny 7 ay 7 A VE) X, A7V NAOAERFEIRNIZ 7
Oy 4 EAET Y (B ENRY, —NTFY) BRERERINET,

RIS A VAR — b DfcflE, NARBPEFIEELETL A T L DOREIEE, AT A A LR—FTT, BlHEIE
(ROUTE) (RS VEAEH SN TS Z L 2RI, BIEMEOLEMIZ "e” LERILINET, HilFKDTE
FRRIEMRISIGE T, Z7ay 78BS LAR— b S ET,

6523 LAR—bk - Y71 —

“Report Summary” EB2NHEIKD & fEMTRE RO~ U —T9 (X 6-15), "Preference” 192K, “Constraint”
VX SV HIROME, T Actual” TEAENTAE S, TLevels” 137 U T 4 AR ADGHEREIREEEL T, il A 7
L CWeWEBIZOW T, BRI B O AN " FIRERRENET,

Lattice Diamond ¥ wE >4 - O+ X 6-13
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X 6-15. Map Trace DL K—p « ¥~ J —p

Eeport Summary

Preference | Constraint| Actual |Levels

S0.000 l‘ﬂ{z: 164.015 MHz: 7 ES;WE%?%T:"@_"C

|

l —

| | | WRWBEICFRT
INPUT_SETUP PORT "SPMADE_3" 10.000000 | | |
ns HOLD 5.000000 ns CLEPORT "SPMCLE™ : | | | énéﬁﬂ
Setup Analysis. | 10.000 ns| 1.411 ns| 1
|
|
|
|
|

FREQUENCY PORT "3PFMCLE™ 50.000000 MHz ;

| |
| |
| |
4.000 ns| 5.618 ns| 2 *
| |

CLOCE_TO_0UT PORT "SPMDO_3"™ 4.000000 ns
MIN Z.000000 ns CLEPORT "3PMCLE" ;
Setup Analysis.

6524 VT 4 hILRy FER

HAI VT 2T —=NHDIHE. XA I 7 HIKIZRTZ L TR A 2dkim Lfainﬂ\éz/%%ﬁ:
LAR—=FENET, BTCOXAITHIKIZMTZL TWAEAIT., ZOHEBIZLAR—F &N FH A, "Critical
Nm&@@%#é*y%%\%m«mﬁ@%@%y%%€@54iyﬁi5%-NX®%Q%%LE¢O

6.5.25 /0y U K A A RHER

HAIVTIENTY =A%y "YU A b LZ7ueyr « Xy bU—27 & FRICEAINEZZ A3
VIHEKIDO Y AR NLUAR— SN ET (X 6-16),

Ty IR AL EETSRAND T8, RAOWBSEMZ7 ) v 7y o ray RS, F0
RN ST, T DOHIIDORM R E IR o TR RN, F AT 4 v T TLAR— b ENET, 7y
IR AALVEOERTO/NRRIZKL T, BEREFIDRESILTWNDNE 9 DR TE ET,

K 6-16. 2 12 2 B X1 HEPTL 3 — G

|‘| Clock Domains Analysis

Design Summary

= Process Reports

B ¥ Synplify Pro Found 7 clocks:

[}-@ Map

F- ¥ Place & Route Clock Domain: RCLE in ¢ Source: ECLK in,PAD  Loads: 232 s N

- ¥ Sigral/Pad Covered under: FREQUENCY NET "RCLE in_c™ 108.000000 MHz ; *EE,:H FAA /kﬂéu{fﬁ
- [ JEDEC

5wl Analysie Reports Data transfers from:

B # Map Trace Z LCLECH
Top I0 LI‘ENEI "RCLE in_c™ 2.000000 X

-~ Timing summary EFRAL VEREET BRI

E| Setup Clock Domain: CLEK Tx c Source: CLE Tx.PRD  Loads: 151
RRAA HER DS EHIK

= Top Covered under: FREQUENCY NET "CLE Tx c" 108.000000 MHz ;

Report Information
‘Preference Sumrmary

Data transfers from:

..c:vere:l under I’ULII"YCLE FROM CLEWET "tx 1r13t/3clk

: icic FNET "CLE_Tx_c™ 2.000000 X ;
Unconstralned Connectlons

- Timing summary Clock Domain: rx inst/sclk ¢ Source: rx inst/pll insc0/P¥LInsf 0.CLEOK  Loads: 150
. Hald Covered under: FREQUENCY NET "rx_inst/sclk_c™ 189.00Q#00 M
- & Place & Route Trace _ _
-~ B 140 Timing Aralysis Data transfers from: )
== Tool Reports Clock Domain: RCLK in c Source: RCLE in.PRD
D /0 550 Analysis Covered under: MULTICYCLE FRCM CLEMET "RCLE in c" TQYCLENET "rx inst/sclk_c" 2.000000 X

¥ Higrarchy Parsing Report

D Run BKM Gheck Covered under: Timing Rule Check Transfers: 3
- [3 PIO DR == ' a

6.5.2.6 RFEH/ R EXRFHaRITa Y

AT T Y— « A7 3 "Check Unconstrained Paths” % [Truel] IZ8REL7ZHBEIZIREBY . K 6-13 1T/~ T
X2, ZAIUTRNT OB L2 B IRDo TR ADIERB L R — %éﬂi#(%v)w%®%%®% )
HRNEZLNDIRERABREGEENL TR WNNE I MNEHERTE T, Rl SN2AD X 4 7|Z
CLOCK_DOMAIN, INPUT.SETUP, CLOCK_.TO_OUTPUT. BX W MAXDELAY ® 4 20B3&H Y £,

NRATHEH L Xy NETAREEERA T a v, AT T7Y— -« 473 3 "Check Unconstrained
Connections” T3, [True] ICREL 7256, 7uvy IR ALy « LAR—FDOWICHEEFET, 525 &0HH9

Clock Domain: rx inat/eclk  Source: rx inst/pll inst0/FLLInst 0.CLKOS

6-14 Lattice Diamond ¥ v E >4 « A+ X
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DR &V D BIID T2 I1T1E, JEHES LW BLET/NRADIE ) B RIITITAES T
6527 B4 XI5 )—)L - Fx v ¥ (Timing Rule Check)

DDR Generic R DDR A& U — =+ A Z—7 = A Z72 & INPUT_SETUP < CLOCK_TO_OUTPUT #ll#173 5- 2.
BNTVLHAET, A REFOERD 7 vy 7RG aW I N— R~ 7 uPNFESNTWLHE, By b
T[RRI AR — b7 v a VORBICAHEE B LR R SN ET, v/ e BRIEHBIET 720
WCHESNTWDHNEH A 227D DRC (Design Rule Check) #&5HE T,

EAIVTERPVR—FENTWDEEIE, ZNEET0NERDH Y 3, BHEIL. Y%~ 27 1l
B2 A S 7 1 v 7 72 EICAREESRN 5 2 5 TR WES ., BU0IEE 2 5N TV T At (R Ef)
RGADIRE T, NAOFEML AR —F S ML T, HIKOBEM - fWEEZITI LI L £T,

6528 A4 IJ - YT —

Setup/Hold #iL AR — h DRI, TS NI AE/ o M/ axrva e, Wb Ly
(coverage) DL AR—hTT (X 6-17), BLOCK filfI72 &, BIRAIZHENT T 2 MR R2NE L THRELTZH O
T, IRV DIZEERSNET, ANy DI LS B8 L EERD L HITT LT EEHEEL £,
B 6-17. #4322« p~V—0] (B> F7>7)

Timing summary (Setup):

Timing errors: 2 Score: Z0635
Cumialative negatiwve slack: Z0635

Constraints cower 7088 paths, § nets, and 3338 commections (98.6% coverage)

6.6 >3 =l — g A RTL AR

V32— arHO RITL Xy U RN, v v B - Zav A TFToHW 77 rt A "VHDL Simulation
File” 35 & T" "Verilog Simulation File” ([X] 6-2) THAKL £7, EMOF = 7Ry 7 AZF = 7B A>T
WhHE, vy B RIGEBL TEITENET, T2y 7B A TWRWEAETH, M7 ek x452 47
NIy 7T 5HEFITINET,

S FUARARNZRTLIZEH LT 7 AN sdf 77 AN, ATV A FT—ay « THLVE—DFIT
HhsnEd, 77 A4 ENENLTOL T £9,

%> FUZK (VHDL) KT N> A T AT — 3 4 > mapvho.vho
SDF (VHDL) KT Y 2T MO AT Y AT — g 4 > mapvho.sdf
v b U AN (VerilogHDL) <70y =7 "> ATV AT —3 9 4 > mapvo.vo
SDF (Verilog HDL) KTz N> AT AT —3 3 4 > mapvo.sdf

sdf 7 7 AVOBIEEIL LUT 07 U v 77 1y 77 X AR Bl A > TV ET 2 BUfEIEI X4 T Ops
TT, 2B, AEIPRTH A NTEENTWDEHE, ZOKEOFEITIIINFZEIPO 7 4 —F ¥ — - T4 %
VANMEETTOT, THELIZEE N,

——— sokok ——
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