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UG1231: UltraFast Wit HiERFES2ETard

J UltraFast Design Methodology

Quick Reference Guide (UG1231)
INTRODUCTION BOARD AND DEVICE PLANNING DESIGN ENTRY AND IMPLEMENTATION
The UkraFast™ Design Methodalogy fs 2 set of bext PCB Designer FPGA Designer Logic Designer
practices recommended by Xilinx to maximize productivity - -
and reduce design iterstions of complex systems, including Analyze Device for Pinaut Define a Good Design Hierarchy
; = = Validate on:m *  Examine trarsceiver and =00

embedded processor subsystems, analog and digital o e, :
processing, high-zpeed connectivity, and network and key interfaces 3 :"’dgd vsgm Vo - lﬁoorpllzn;: e
processing. See the UltraFost Design Methodology Guide for Examine the PCB Layoutill SR ology pora et L,

Vivodo Desion Suite (UG43} fo informats Perform the Memory planning = Add regizters 3t main hiersrchical boundaries
the Vivado Design Suite { } for more information. : s : «  Validate part . - G 18 2kl review tarmst erath
The UltraFast Design Methodology Checkfist (XTP301) Cheddizts and key interfaces Build and validate RTL Submodules |
includes common guestions that highlight typical sreas =  Follow PCB layout Define IO Pinouts for Key j *  Ensure design adheres to RTL coding guidelines
where design decisions have downstream consequences recommendations Interfaces 4 i = Add sufficent registers around DSP and memones
and draws attention to potential problems that are often = Engure final FPGA pinout iz = Create /O planring projects b 3: control signals only when absolﬁun:lly ),

; < - signed off by FPGA «  Define and validate memory 2 symthesis Sttnbctes to control final logic mapping
un.lmown or gnored.ﬁlt Pravnd.e. easy access to rgla:ec ot jers. GTs, 3nd PCle® «  Create simple timing et ek ceated
collatersl. The checkfist is available within the Xilinx — ¢ =X g 2
Documentation Navigator tool {DocNav) Review the Schematic [l S HEE W iy et ! Mkiss Ko sy Sl Seves

£ 5 e Complete PCB Checkiist = Estabiish 2 dodking skeleton *  Review symthes log files, utdization report, and
This quick reference guide highlights key design SR = Minimize fioorplan disance efaborsted view to identify sub-optimal mapping
methodology steps to achieve guicker system integration = Check PDS, configuration, " Sxmected P - : :hmMetho::)gy s R'?l'l;d'edts S s
and design implementstion 3nd to cerive the greatest value and power supplies Defmne F'l Pinout 5 1 mp:’;:' submodule in out-of-context {00C) mode
from Xilinx® devices and tools. Pointers to related collaters! = Validate |/0 state before, = Merge interface projects t“ovr e oy peformEnee
are 30 ided. The main design tazks covered in this during, and after inta 2 final /O project B Lo md Sy ctgi g
e e “gn 2 o g «  Validste DRCs 2nd SSN +  Simulste the desizn to validate functionalk
~ooven | anuctreand et S s s —
< . N natysis op-Level Design
= | Board and Device Manning Manu’fure and Test ] *  |Implement design to check = Synthesize the top-level RTL design and resoive il
. sign Entry and Implementation = Venfy the configurstion clocking and |/0 rules connectivity msues
*  Top-level Design Validation x:um WMF:‘:: «  Usathe finl /O project for > Review top-evel utikzation and dodking guidelines
* Design Analyss :\!!V:%faﬂw Sroc UChon tEst = Creste and validate top-evel constraints
* Design Closure projecs Estimate Power ; = lserate the ATL and constraints to fix Methodology and
- ; «  Determine power budget DRC izsves and meet timing
4 Fast Design M —Sys - J P f1o irol ¢
Re er ta .the Ultrlz ?« De ign N e:'.@dolog, Sy"’ter.n Leve = i i z o
Design Flow available within the Xilinx Documentstion X Btis (PE)
Navigator tool (DocNav) for painters to 3ll design hubs and - Apply using
specific collztersl ) x SeeAlso: { %
See Alzo: knowledze of prior designs 1G949: Desizn Creation and Implementation
PCE Design Chegidiz UGS49: Bosrd and Devige Planning Lzing |P integrator Dezien Hub
Memory interface IP Dezign Power Extimation and Ootimization Logic Syntheziz Dezen Hub
§. XILINX e e M et
AL PROGEANMANLE. Schematic Mm Checklists ltg and Clock Plaming M Hub IMM Mﬂ Hub
L1251 (va0s.3) Novernber 11, 2008
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>1 hi CDC: Py A2 el B 21 2951 “ gk
> %A1 CDC: f# ] set max delay - datapath only #F1/8 set bus skew
« 10 43R
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- I BEHRER=E
« J6F: WAMEHZER 500 ps (1 A4 LUT + 1 AN
o T AT
report_design analysis - logic_level distribution —extend
o Y
« 224 RTL DA/ ZERTIEE
o {5 FHEE T S22 A R A B
>ORAIE T EER . Xk, PRRE. TIATZR S

7 &4 575ps 500ps 425ps
UltraScale 490ps 425ps 360ps
UltraScale+ 350ps 300ps 250ps
UltraScale+ LV 490ps 425ps 360ps
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« i XDC SEHLEE LB AL

set property BLOCK SYNTH. RETIMING 1

[get cells Ul]

set property BLOCK SYNTH. STRATEGY {ALTERNATE ROUTABILITY} [get cells U2]
set property BLOCK SYNTH. STRATEGY {AREA OPTIMIZED} [get cells U3]

set _property BLOCK SYNTH. LUT COMBINING

o« SCRFREIEIN
o« DATRE NN
« SCVFZAMIZHRIEI

[get cells U3/inst1]

TTE stz

U1 4

H R EN Al Ze 1t

b3
R
no Ic
TSl AW E

[ BRIA
e, 4 IR
HE
TRHHE) ES=12
; B faLkit
EERT

adder_threshold
comparator_threshold
shreg_min_size
fsm_extraction
lut_combining
flatten_inside_partition
extract_partition
flatten_hierarchy
control_set_threshold
max_lut_input
muxf_mapping

\ keep_equivalent_register
& T S ) SR
I A 1R T

AT <
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ffiFHreport utilization 1 report control sets —verboseif47q medule top (input clk,
input [9:0] din, a, b

: ( e
RIS SR AR AN s e I
. jﬂé% reg [9:0] dinr, ar, br;

PR

o HRME—IEHIERBEARNL slice BB 7.5%, NI PIEEZ wire en = ar = br;
o WIHRME—IFHIERIEEBIT slice BEHI 15%, NFEEHAT oM always @(posedge clk)
begin
- Eg‘i’)‘( 8 ar <= a:
o FENEHEHHEFALEBATH PhysOpt e
o FMHEREGEEEIENREIUE  (—control set opt threshold) dli(:;dm;
> HRAE A A8 FH AN [R] 1B i
v 7 ZAMEHPIBME AN 4, UltraScale 1 UltraScale+ fHHBIREN 2 ond
LA I ARG (<8) Bl < ) |
> fE RTL " ffif extract enable HY extract reset — = P
> 7£ XDC 3 AFH: 4
set_property extract_enable/reset “no” [get_cells Ul/tmp_reg] CE

AT D #HAMK CE iR
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1= f HE Y 2%

iz{Treport high fanout nets HAT7HT
= RTL &1

o WIHRASEOCHEN T, T H S W B L FR block_A
> )I%);,_TL'J Hj >25k E@ IX_X‘@%TE}L @Jé Ejﬁﬂ‘ﬁ] rst_gen_inst RS:z
set_property CLOCK BUFFER TYPE BUFG [get_nets netName] o
s o
> ffiF KEEP J&P:7E RTL HE T4 e
> {H pblock LHAEREA SLR AT & il
o JBEGuE ke g DSP/BRAM bock ©
- FEREN: 8-
o WSS MAX _FANOUT H T4 mfsklES m
o WRFTFE, RAE/PMEERANMA MAX FANOUT

= {1 PhysOpt &5 & H M%K%

* Phys opt design —force replication on nets

e Phys opt design —directive AggresiveExplore
T 11 & XILINX » ALL PROGRAMMABLE.



e B H 2 AA G TS

e ZRRE
o BEGUK MAX FANOUT FF&RiEdlES
o WMRFTE, RAE/NEH N MAX_FANOUT
« EFBEHI T F{EH KEEP
= Opt Design: KR HH
o BT REIHZEH
= Place Design: HRiE & Hi
o BT FHAT R RS S
» Phys Opt Design: AH40KIE & #i
o HTIEHITE R
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Opt Design HH & H L&A AL

= Opt Design
o EREHME BN I 50F] BUFG (BRIARAT)
« il ‘-control set merge’ &I opt design HHMEHE HIZEHES
e fHiF ‘-merge equivalent drivers’ &3P LUT M Flop ZERGIKzN#S
e ffif] ‘~hier fanout limt <number>’ &I Tt & H

rst_ae —> : . L]

&R | 300 1400 = U

i s &
‘ : |

500
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= fifmaa PR LRE (PSIP)
o {E4 R ey RE A AR B W YR R 4 E shddi N BUFG
o fifRIEFEREH ‘—fanout_opt’ HE il H 4%
« FHiERER] DSP/BRAM K/ FR L X 2%

= L
« RFEHA RTL/&GA E AT EN
o JHURR 45 | S AT
o A0fm N, T H & 2R T IR B A8 A AT )
o LEAT R 2% R LR YL 5S4 Y HEN
o Yo/ AT R E B
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._\ - addr_t_real0] mem_bram_10bps
: : ?:FI IJ BRAM FF X i é :l = @ xpm._memary.base_inst
- : = X Z \ : B gen_wr_a.gen_word_narrow.mem_reg_0_175

addr_ri14.0) addra[14:0] DDRARDADDR[15:0}

<JADDREWRADDR[15:0]
S 2CASCADENA
HCASCADEINS
CLKARDCLK
oL kewreLk
D1ADII31:0) CASCADEOUTA]
joisDi31:0} CASCADEOUT
IDIPADIP(3:0] DBITERRIS
loIPE0I73.0) DOADO31:0]fm
JENARDEN DOBDO{31 0
HeNBWREN DOPADOP(3:0 )"
"SYNJECTDBITERR  DOPBDOP{3:0)j¢
ol
=

"SINECTSBITERR  ECCPARITY(7.0 )"
EGCEAREGCE  RDADDRECC(S 0’
ECCER SBITERRE=®

STRAMS
STRECARSTREC
IRSTRECE

=WEA[3:0]

~WEBWE(7:0]

RAMB3GEL
Xpm_memory.base

Xpm_memory_spram

Without replication in placer With replication in placer e Ll
WNS=-0.312 ns WNS = 0.146 ns :
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o NI TVERD A TR S B E
JRA] BE D B B 2% b 28 1 A H 2R
o JE I ZH -5 A R [R] A s ke el 2 s e £
o M MMCM SIS FE R SE M 28 (AN SCRFAEIR#ME)
o BRAFAOXS TR, BN RYIREAT
o AbFE INTERNAL #E30, M MMCM S 15t g A2 R BR 9% i as
A R RN L B 1) I
o BT IR A% LG e H B g
o I A A FH 2R X d
e G A5 FH AE 465 10 T Y A 2 g I 4
o ANEITRIM AR ZE, 5 HAD 2R 4L R I se 4
o MBGEL 30 B, RERARPZTS
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H5 CDC $&55
- SHTRER Y

LIS

e 1&4T report timing summary BX, report clock interac r

o RS E ER O ZE B AUBO
o I REERIEIE (WF TNS & THS M k)

B I NE CDC FHehinih &
- FCE MMCM Ff) VCO DUMETE I @R FigsT
> AN B A B 5 1
o 7£ MMCM 2 Hij38F 6 /A HL 1 m
oI5 ERGEAT
o EERESEL 10/SLR il 5 DA KRR B B AR 2

|
N

3> /TR CDC AR

« YENRD AT (REIEWHAIE D )

» 2 AN ELAR B EE) (FE CE )

COCCREQ {OLKIF BOILITE k™

e
CE fBUFG_inst_4.

CLKFBIN - CLEFESTOPPE —w

CLKIMSEL  CLKIMS TOPPE UFGCE

LK ML CLKOUTH — —— CE BUFC_inst_5!
LIz CLkoUToH s ) :;Fﬂ
CADDRIED]  CLKOUTL el et UFGCE

aly CLEOUT L
e cLkou T
a1 15 0] CLEOUT 2

/e CLeouTIjR"
=l g CLEOUT 3

P<EN CLEOU T
PSINC DEC .

llllllllllll

T
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T 19

[ CDC A B s 4 22

CLOCK DELAY GROUP Zj 3 n] R il [=] 25 if B 22

UL FC2H PN B 8 X 2% SiE IR
« HTZR[FZ CDC fwZ
« 5§ USER CLOCK ROOT #J3iAH EbA 5
= 5=y
set_property CLOCK DELAY GROUP group O [get nets {ul/clk 50M ul/clk 100M} ]
1]

s EH T HEEEREE M5 I
o Grihas I EA AR R EXEN BRI => B PRTfi B Fhdh 2h A
> IXEN A S2]: MMCM. PLL. IBUFDS. GT CHANNEL
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FIFH UltraScale #8/47H) BUFGCE DIV

= ] BUFGCE_DIV DA 4T 44
- BipMAIiRZE (C120ps) => HAETEREMGER CDC BT
- HARBEPLREE (/1 /2 /4 /8)
o GAKENXIBANA 4 A BUFGCE DIV
» ¥ & BUFGCE 5 BUFGCE DIV Z [RIRJBATCIERER
o PRSI B i A AR R 2247288 (BUFGCE_DIV AJFRLL 1D

s 3UFGCE_DIV @150 MHz

O
|EUFDEE

ek _outl 00 ek _outl CEBUFG_inst_5;

plk_our2 <k _out2
bl h_sut ikl cut EUF;E ZE (n S) ‘%?% (n S)

0.071 0.000
0.115 0.000
0.000 0.000
0.068 0.000
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R B - RO
- SRR SRS MFD D0 HAT R

H
= i report_clock interaction #fixER%

2 CDC B{¥42 (MARZR)

N Failing Endpoints |Total Endpoints| Fath Re THS Failing Endpoints| Total Endpoints | Fath Re Common Inter-Clock
Source Clock | Destination Clock ‘ WHS (ns) | THS (ns) g(TNS:? (TNS? (WNS)q | WHS (ns) ‘ ns) 1 g(THS)p (THSI; (WHS)q Primary Clack Ghnsirainte ‘
e Clle 491 e Clle 491 oles 0,000 0 430420 VEE _0 laoo7 420480 0000 e Pariial False Path
sys_clk_245 sys_cllk_491 0.als 0.000 4] 3292 2.034 -0.383 2022 3292 0.000 Yes Fartial False Pat
sys_clle_491 ey _cllk_245 0.420 0.000 4] 3751 2.034 -0.206 2687 3751 0.000 Yes Fartial False Pat
sys Clle 245 sys i 122 0451 0.000 4] 1125 4 0654 - 224 519 1125 0000 Yes Fartial False Patly
sys_clle_245 sys_cllk_51_44 10.444 0.000 4] 3134 16.276 -0.234 -70.7232 BGB 3134 0.000 Yes Fartial False Path
sys_clk_245 sys_cllk_245 0.255 0.000 4] 238146 4.069 -0.234 -46. 686 1802 238148 0.000 Yes Fartial False Path
sys_clk_30_72  sys_clk_61_44 9222 0.000 4] 5348 16.276 -0.430 -41.222 545 5348 0.000 Yes Fartial False Path
sys clle 30 72 sys clle 122 27 186 0.000 4] 12908 - 356 -33. 333 415 12908 0.000 Yes Fartial False Path
Isys_clic_122 syl 245 .540 0.000 4] 10781 -() 185 -21.341 580 10781 0.000 Yes Timed
sys_clk_122 sys_cllkk_51_44 10,212 0.000 4] 1083 16.276 -0.196 -14 454 172 1083 0.000 Yes Timed
‘ RS B B EOR M m THS SERER) 4 Mg
o FRHEA MR E E SR MR S R ik
A VN
- R BP R CLOCK_DELAY_GROUP
HE ) _ _
.f;‘l.’n
% ltul:ll

ccoses f CEs
e fU-1

owmnf A

o m e o

coonrisf
e o
o Cumrs P :
Coumne

et = oofa

T 21

00D CLOROOTEY
EN  CLURTONKDS
T P

Vot
Ceoute p—
CLAOUTS SR e
CLAOUTGS

ot
ocsen! ——

N

PO
T TN AN

nfCeeniv
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B RAM

HEH B RAM R /2 48 TS

» 7E LUTRAM (<8kb) HSEN5E /N FEfil 5%
- B E R A SRR R
- f#i ] KEEP BRI ZHAE RTL Fatir &
- 2016. 3 FEALEEA AL B = 2 R
» fFH low-logic—level E§4EVAERFIFEHIES
- MR AR 7 B A i ik s 2658 PhysOpt
- EFXrERE/ThFE, @A cascade height B
= EFXTEMERE TS A A
~ BT A AT N S B B R 3 5
= ffiF] report design analysis 4347 3 RAM BEg4&%

report_design analysis —of timing paths [get_timing paths \

—from/to [get_cells —hier —filter {PRIMITIVE_GROUP==BLOCKRAM}] \
-max 1000 —nworst 16 —unique pins] —file <from><to>BLOCKRAM. rpt

T 22

(* ram style = “distributed” x*)
reg [31:0] mem [ (2%%8)-1:0];
reg [7:0] addr_reg;

(* ram style = “block” ,

cascade height = 1/8/32 %)
reg [31:0] mem [ (2%%15)-1:0];
reg [14:0] addr reg;
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LS P ZHIE 5 - REFAFH] RAMB %

« SREMF RAMB HJARZBERTE 260MHz BT EA 4 M EKBES

Chechpaint lhl; ALAUNG0 Myl lse-2+) x
Pt Frepering - B x $0eate x BPEn 261 -nming. ] X iSchemanc (21 X 6 Schamanc X Sosemanic (3 x =N
...’ 4 T P AT T
? bt k - - R - and gt e REAN - [T
| [Hizme (5! - 3 : 7 arraim o oot i
| A | i 1 -
e B *| > i O ¢ [ 1:} i I B Y
{Paih Toe NI Logic . Endf Point Pin [ 3,
IFmgeremem ERSERTELIF JF JF 1 ~<on =
r:’:,::‘&w. disen! L. : Slack el Logical Path BAiTiE DOA_REG DOB_REG :
(Clnck Paeh Shw -0 387 -0.024 OJRAMB3 6E2 FDORE FORE/D I 0 . g i
|ciock b Dt ¥ a0y i . -0.022 0| RAMB36E2 FORE FORE/D 1 0 Lr
Chech Mot Doty 7376m bl rd -
e e D -0.009 1|RAME36EZ LUTS FORE FORED 1 1 T
§ Data Parn = -0.006 0| RAMB36E2 FDRE FORE/D 1 0 3
R e A LR T AEernE.  -0.006 1| RAMB36E2 LUTS FDRE FDRE/D 1 1 " B, 8
i -0.005 L|RAMB26EZ LUTS FORE FORE/D 1 1 { L
(ULt LA SUC. 0.Q) -0.002 L|RAME26EZ LUTS FORE FORE/D 1 1 . S
e 0.004 L|RAMEZ6EZ LUTS FORE FORE/D 1 1
ML (e COLUT SULELI0 Q)
r 0.007 0| RAMB3I6EZ FDRE FORE/D 1 0 : — e~
|t ovaes vy SuicH 10 08 0.007 L|RAMEZ6EZ LUTS FORE FORE/D 1 1 et T i I
0.007 L|RAMEZ6EZ LUTS FORE FORE/D 1 1 U 08
Rl et e 0.009 L|RAMEZ6EZ LUTS FORE FORE/D 1 1 g { I
Iroce 0.010 0| RAMB3I6E2 FDRE FORE/D 1 0 D —
Arsival Thue 1 1 1 -

o Destination Clack Path 0.012 FAMBIGEZ LUTS FORE FORE/D . o . G >
bl e c . 1 MR $z& W TR i Reaeevessasepsivity .
General Propamies Report Cete BMets  Flet Sagmernts G

A Nesist L Propesties

Dengn saaryses - SromBLOCKRAM -De >
QSN eE9 Semyp Path Characterisics
pree :a;ohc':v‘;;mnn N e ran vl Reavkenen S e Lngkal Fain Tiar Foven £ Frmawe | 50 P00 P00 mes l DOR.F5G E?:s‘:‘:'n fo C'msnrl% ¥ Crovwngs im-ngg: e [ rascolll J fupn Fam
{400 Path Charactmeigicy CFFEnN T ETur S TIh Y A FANTTORS LUTO LUTH LUTE LUTE TOGE  AANRERED JCLRARDCLE  FOCRD 0 ) 1 [ SiINEIE o ] ﬂ
A2 LAl DEINEunon ® FPuh2  SETUF 4065 -0307 073 RAMEGEED LUTE LUTE LUTE LUTS FOCE  RANBIGEYJCLKARDCLY,  ROCED 2 o i 0 B LR 2 10, o ] -
Compiespy Charactesunics % P Pun’ SETUP 4 cen -0.390 2 RANBIGED JCLEARDCLY FOCED L] 1 a LBLE DL (L] o
$-Lengmtion FPun s wmrTur 4,063 0.3%0 FANUIOR2 )CLAARECLE  PUCEM ) 0 1 0 OINdIN 10, 0y
Flaced Nanimiim S PPmhy  SETUP 400z RANBISE2JCLKARDCLY.  FOCED ) 0 1 o O ON ¥ 2K . 0)
TR Net Croszing [‘X‘]? Puns sETUP 4059 LUTE LUTE LUTG LUTG FDCE  RANBIOE2JCINARDCLY.  FOCED o o 1 o O 0% x 28 (0. 0 ]
Flacect Tie Rasait T ZP¥h T wETUr 4063 LTS LUTE LUTE LUTE IDCE  FOWNBEIEE2 CLEARDCLE.  POCED 0 L 1 0 QON & IX (0, o) 0
Flaced Tike Easea Fruhe  SETUP 4 cos RAMESGED LUTE LUTE LUTE LUTE FDCE  RANBISE2JCLKARDCLE.  FOCEID o 0 1 a O x IX 10, 0) (-]
[yipar Maximim 2 Pan L0 sETUP 1069 RAMEZGES AUTE LUTG LUTG LUTS FOCE  FUNRIGEZJCLKARDCLE  FOCEM o 0 1 a o0 x 1% 0. 1
2 Puh 11 SETUr 4063 PAMEIEED LUTE LUTS LUTE MUXET FOCE RAMBISERICINARDCLE.  POCED J o 1 0 01N K 1% 0, 0 o 1
P ruh LI SETUP 4063 RAMEIGES WUTE LUTH LUTG LUTG FOCE  FANBI6E2JCLKARDCLE.  FOCED o o 1 o O 0n ¥ 1% 0, 0) ° 1
? Pah 12 wmTur 4,059 PAMEZEET WITE LUTG LUTS LUTG FRCE  RANG3 LKARDCLYE  FOCE/D 0 0 1 0 O ON x 7% . 0 9 >
|?l‘l'1". 14 SETUE 4062 -0282 S RAMEZEES AT S LTS AUTE LTS BLCE  FANB3EE2ICLEARLCLE  FOCED '—“ | 9 e, W S— R Q ’:]1
. - ' nJ =i
fromBLOCKRAM x frm
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\)—L A /—‘ ; [
W= a4
i report design analysis —complexity 34T #T
 SARMEESHROERE
» BRAERATg T EH PR THJLE
- 4 GUT HHJ ‘Hierarchical depth’
Ejﬁiﬂiﬁ‘]% Rent. &Pk H B OLUT6%. &5 MUXF* F|f%

Total

St

‘ A"”g ‘ LUT1 ‘ LUTZ ‘ LUTZ | LUT 4 | LuTS ‘

Instances

=

'f' G0 out 2.73 28637 7Ol 3507 2932 2016 2957

= @& e (matTop) S 1.80 1llas 48 48 154 144 72

| ©=[T] cpu E ngine (or 1200 _top) 12_ 0 10208 127 598 ==l Ta2 Q28 2461 416 4 22 212
@=[T] fAEngine (T oo fftT op 2215 24 1151 56 42 12 11e 7o &4 0 o]

@ @=[T] usbEngined (usbf_top) shf_top 11414 241 845 213 1015 1274 1717 200 a 29 231

% [E] usbEnginel (uskhf_top_ 0) shf_top_o 11414 241 845 41z 101% 1274 1717 200 [} 24 221

X1

= HE

» fEAG R BTk A S rent (00.65) H/EiE~FIEE O4.0) BIEXMEEEEL (O15k ANHIT)
- BAHAR

s I 1. SAANFEIZEAIEDL, SRBUN S 2] ERZEE R (00C)

» BTN 2: A7 RF K e AR
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J -
:HEH% /TE J report design analysis —conge

- AT LA FH A
o gl B
o ATZE BT A
« FATRIERR S A R 2
« CPHETHHZE. ELKE. KA
> FrAR I REVE T BRI 28
> I ORFFB SR 1 Jeik it 41 28
> B A SR
o A LA R A B I 2E X 5

- MR AT
o TSI A A B S, (EL A B I
o SR AR AR BT 100% 1 [X 1k

L TR A R Ry

9352

X 2%
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= EX

o FHZEZ A 21005 40 2B AT 26 1 1E 77 T2 IX 38R K70
o IEAI/NET HIE (INT XnYm) BY CLB (CLE M XnYm)

- HEEHTE

T 27

Level Area Congestion QoR Impact
2x2, 4x4 None None
8x8, 16x16 Mild Possible QOR degradation
32x32 Moderate Likely QOR degradation
64x64 High Difficulty routing
128x128, 256x256 Impossible Likely unroutable

=1 LTI

flLevel 5

275 - 32x32 §
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Congestion Level 6
26 - 64x64




I 2E 587

= Global: AFZEBLIRMFH 2 = [X 15
o SALNAREL, B Z X T E R T R
 WIER: mE LUT 5. BHlEd 2. RELSLZL. Rkl zE
o HVEAMREEALE S A AT UltraScaleflUltraScale+ [1%3#H1: Short A1 Long
« Short: SR/DAIEEEATZE: SINGLE. DOUBLE. QUAD
e /£ UltraScale HEH & I,
« B WJERF: MUXF BY CARRY JEiE[m %
= Long: H/DIKHEEAZ: HLONG. VLONG
e /£ UltraScale+ H1EE &5 UL,
o FILEKE: BELEY Rent/~PFHm R R, KU SEFHE GREEME) , 2 SLR A8 X%
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MZE T BTV

%%: [Route 35-447] HZEIEFH ILAG 28NS I A7 W 48 BEAT AT 22

@ﬁﬁ% T L HIHE
s EATHRE W (IDE) 8L report design analysis —congestion

o VEWIUGAL AL L8 A5 1 28
> EBEMEIIRE: Global. Long fI Short f2E \ m—
> LE AT 2 5 A7 2 55 T UL 1R 0 2 ) R (5 Rl e e
> 9 NG R B A AL s R RN T £

Placed Maximum B8 Window 1 North Globg Bl 25

° /1+_I_j )EJ' j;li i =y Eﬁ ‘Aj:ﬂ% % ,fEl Z‘\‘ @z *zla ﬁ SLR Net Crossing B Window2  South  Globa 5 13
N7 Placed Tile Based B Window3  East Globg 1 0.0

Placed Tile Based - B Window 4 West Globd 2 0.5

* Router Maximum 3B ZE2 BEL N 1T AL T 7| e
~ [H Window & South Long 6 286

B8 Window 7 East Long 2 0.2

Y]
o
~

o R B W UGG AT 2R g ZEEE 2K | i
A GRLIE - AT
o 5 90 - H—EMRE, (SR E X T UL gk

« 6 2 — AMEMEENKR, Mg PR (A Fnax

o« T VL E - EHRARE
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%7 UltraScale I UltraScale+ HJHHIE 7 #h

o R IE AT ZE X = 2 T

Tcl Console Messages Design Analysis > g A2 ]
Q =& C Q ¥ ©, Initial Estimated Router Congestion &
General Information i e Cell Names C i
 Congeston Window Direction Type (oo Fercemage sy rop cal 2 Top ol s ™Y WTe WTS Fop  MUXF
Placed Maximum 1 North Qlotal - 2 526% sub top 1 7 (95% 54% 13% 0% 64% 0% -~
SLR Net Crossing Im Wwindow 2 South Global 5 1.340% sub_top_1_2 (79 I S0% 10% 0% 77% 0%
Placed Tile Based B Window3  East Global 1 0.085% sub_top.1.2 (78% sub_top.1.3 (14% 70% 11% 1% 92% 0%
Placed Tile Based (+ BH Window 4 West Global 2 0.577% sub_top_1_0(55% sub_top_1_12 (42% 94% 5% 0% 67% 0%
Initial Estimated Router Col lem windows  North Long 5 4.336% sub_top.1.7 (51%) sub.top.1.4 (25% sub.top.1.8 (18% 49% 10% 0% S8% 0%
Router Maximum B Window & South Long & 2.647% sub_top_1_12 (45%) sub_top_1 2 (38% sub_top_1 11 (8% 48% 10% 0% 67% 0%
B8 Window 7 East Long 2 0.257% sub_top_1.2 (80% sub_top.1.3 (153 78% 21% 0% 88% 0%
B8 Window 8 West Long 3 0.789% sub_top_1_8 (19% sub_top_1_4(18% sub_top_1.7 (17% 0% 0% 0% 71% 0%
8 Window 9 North Shon 3 2.366% sub_top_1_3 (86% 61%  14% 0% 91% 0% i
> <

design_analysis_1

« R A SR ZE “RER”
e report design analysis —congestion: F&F| %%
report design analysis —complexity: f#H -hierarchical depth #%&EICE Z4MinitE
report_qor_suggestions: VEAl 4T 4h S FEAE ) @ X 38N FH i T £
report utilization [—cells]: &% |n) 8B LHIFH =R
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T EUHZE ) FE R AN

1

« JHZEIX IR He K] W 2R 4544 T ik
- KEMAH MUXF 2 S BUERE
K CARRY 5% 2 4 %
o RE(RHHERES (B, fige) WML TR
« TEMEREIH cone (H Rent FHED
o XfiEE A ZE I JE R U T O AR
« FEE: RIS AL, ARSI s T s

o M BRI LR s AZE ICE 5 3& P 2R
« JokHk (00C) AZ R T MoK H R 45 & AE B Al b U7 56
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MZEM IR TE (1/2)

 ZEF ) s B LUT HE
o TESZILRI I B Pl B A 1 LUT B i

set property HLUTNM “” get cells —hier —filter {ref name =" LUT* && name = 3/inst/*}

« MUXF A1 CARRY [ A 2 A] ge o 2 2 28
« ffiff] opt design ¥ MUXF Al CARRY J5i% Bl 3 LUT
o RJRIED muxf remap A —carry remap: R]REZFZMARE, ZEVEEATH
o {1 FH PR ITJB MEMUXE REMAP 1 CARRY REMAP 6334 2E [X 3, P4 1 B 7T

set property MUXF REMAP 1 [get cells inst a]; # opt design only remaps MUXF cells in inst_ a
N T d Y N = = I =] | = =

o B RARE R R UL KRR BEJR/ NI e 2 1
e opt design —remap: FZMHEEAN1T

« O] LI#F DONT TOUCH ATHEUEAL

set orig dont touch cells [get cells ~hier —filter DONT TOUCH] ; # remember which cells have DONT TOUCH
set DONT TOUCH 1 <all cells except those to be remapped> ; # isolate the cells for optimization

opt_design —remap ; # only optimize the isolated cells
set DONT TOUCH 0 [get cells —hier] ; # removed DONT TOUCH from all cells
set DONT TOUCH 1 $orig dont touch cells ; # restore original DONT TOUCHed cells
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MZEM IR TR (2/2)

o VSIS

stratedy” A Vivado Implementation Defaults (Vivado Implamentati...
Description: A& Parfarmance_MetDelay_high - - .
A& Performance_MetDelay_low UltraSca1e+: NetDelay* IEZ_\‘%E/‘]JJHET%
~0pt Design opt_de Ferformance_Eetiming
is_anabled A Performance_ExtraTimingOpt E//I\ EI(J ShOI‘t :J:}EH%’ E%E‘J Long #H%

s Performance_RefinePlacement

tcl.pre
A& Performance_SpreadsLLs . o N
tcl. post & Parformance Balanceslls 3 UltraScale: SpreadLOglC* %iﬁﬁ}ﬂgﬁij:%
-verfjose A& Congestion_SpreadLogic_high
_diractiva A Congestion_SpreadLogic_madium . .
_ A& Congestion_SpreadLogic_low ‘[,%é%lﬁl UG904 I}H‘i C, %%‘ﬁﬁﬂ:
Mare Options J& Conagestion_SpreadLogic_Explore S N B A o
Select an option above to & Congestion_S51_SpreadLogic_high | ﬁﬁlﬂ%ﬁ‘]iﬁa ~
A& Congestion_551_SpreadLogic_low
_jh Congestion_53|_spreadlodic_Explore e

B Araa Fvnlnra
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report qor suggestions (RQL #

o HTBEITH T QoR R R IR HESE R TR T &
o T LAEAE R BT BL g AT
s WAEEET AR QoR KA ¥ it i il
o BFSXTREAN U o) REHE TR BRI AT 8]
- RUEEEVEERERZCHE XDC M Tel U4

= NN ECEH E B RS SiUg oL T 207 TR g
o YETRE R B FERIR AR 7 AR RO
o RRRRA: ZHIL GUT ki
« & Hbr: BHISA

T 34 & XILINX » ALL PROGRAMMABLE.



a4k

I —~

ek /D IS PP IS E AR

R AT AR 2 Bk

LT SHAIRET > TR o nahemmgrocks v
- SUAN ok i’
« {f1/H Vivado 58 KHI4Hr Dife & report clggk gayorks
u E%ﬁ%ﬁa‘{ﬁ{é}ﬁ&fr I‘Eﬂ%ﬁ, & report clock interaction
= BAT. R BB TR L oo
A e S L . . L [ report methodology
C PR B AT s o e eells
. Wﬁﬁ?ﬁﬁqzﬁﬁﬁjﬁ% Ld report control sets

. Sﬁj([é]/\]ﬁﬁ/f/tiﬁ'iﬁ [@ report high fanout nets
= i H S ok A 5 SR 4 IR
= PhysOpt - AR fMgka
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> UG 949
> UG 903 | DU AT T A
> UG 906 !

> UG 1231

-

®» Vivado Design Suite [ UltraFast Wit /7vE - (g 58 %
» Quick Take #iMn — ZJELE
» I )P st ) Vivado UltraFast it /7vE

» china. xilinx. com/vivado
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https://china.xilinx.com/video/hardware/ultrafast-design-methodology-for-vivado-into.html
https://china.xilinx.com/video/hardware/constraint-explosion.html
https://china.xilinx.com/video/hardware/ultrafast-vivado-design-methodology-timing.html
http://china.xilinx.com/vivado

xilinx_inc

http://i.youku.com/xilinx i <

http://weibo.com/xilinxchina Q—

B4 44

http://forums.xilinx.com/cn A<D
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facebook.com/Xilinxinc

twitter.com/#!/XilinxInc

youtube.com/XilinxInc

linkedin.com/company/xilinx

plus.google.com/+Xilinx

xilinx.com/about/app-download.html
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