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o| X| &ML= RpQ 2l AXilinx®) H|H}E (Vivado® ) IDE(Integrated Design Environment ) A2 2 FHSI=
28 8 X9 §29E ATHEICE O] KIWA S OF S B, 27) 12 £ fe) iz
O| &3} RTLO A HIEAEZIIA| 22 CIALQ! OfF e & El 7| 2HQ HASS 7|&dta Ut +
2= H|HIZ IDEE 0| 83}7L} HYX| Tdl A3 EE Sd|f MAO0| 7ts3}LCt. I:||I:i|- Tcl APIE= &t

o
, 282 805t ot LAY 2 22 24 A CHZ S =Y

Jo mH ©
rQ hu
0%
mo
=

ki
Of
=
ot
>

(]
_Ij_

1

O S H/L/2 8 EHME W2 HJHLE CIAQ ~E CIALR E2-L0) tft HIf T3 &

Blo/gt + Ql& L/} http://www.xilinx.com/training/vivado/vivado-design-flows-overview.htm.

El
Hu
12
[m
Ha
n
Jlot
rlo
=
I
Hu
12
[m
H
In
Hu
il
1"

>

R ne
ru

> o

oo =+

il rr

nr o

>

u:i ro

b H

> HU

yo T

It [H

i Hu

C o=

|*> |>

i 2

e O

m A

T ot ro

rr o2

N O

A o

i

>

ofn

|0

Hu

g

o

el;

rir

~

>

ro

Mm

mjo

rx

ot

el;

rr

r

=

tm
AL

=
>
ot
rot
=]
=
I3
N
n
-
ro
4
[m
rir
iul
>
ro
b
[>

_E_l

o
rH
i)
Of
N
(SN
][ o 1A
[El
HU
kal
[m
E
ne
x
e
Ha

Yal
m
=2
U
ro

il
Ral

Hu
o
r
re J
)
[N
i

I=

HU
ikl

m ~

i ro

]

Rl
ot o od ne m Ar

OF

B R
e
m
[El
HU
1=
|m
ro
[l
']
N
Mk
fo
ol3
n
el
e}
o
| >
rr
o
iy}
rot
ikl
Hu
o
mju
I=
HLI

OF

_'_l'o_l'_'_

Ral
$0

=
il

CHE AFEAIS2 FPGA LAt Z2 M AE &4 Of Y HEO G 77
2 Siotn, Z2utE 2| ZESHE gE

—_rL — o =
2 E(Non-Project Mode)2} & 7|4CH HIHIE C|X}Ql £=E = 0|2{3t 0|8 RE FIIX| 25 & A
o

UG888 (v2014.1) April 1, 2014 www.xilinx.com 5


http://www.xilinx.com/cgi-bin/docs/rdoc?v=2014.1;t=vivado+release+notes
http://www.xilinx.com/training/vivado/vivado-design-flows-overview.htm

& XILINX.

fee Z2ME OC U H-Z2ME Doof T3t 22 QS AR DX} ek 0| 2{eh C|XtY 2Eof
Cheh 2 CF RpMISH STt 2t2tof Thot S5 X BHO| oM H/HLE /RS #E A FH0/E: jAFL
2.2 HRUG8IJ0M BIE % Ut

H-ZZ2HME D

0l 0|8 2 C|XQl BO|E{S BHalstm, CIXtel MEHS M 3}7| 98 Utz S AR 2t

AT HE-T|U AR I3J2d . HlEHE £2 %§$ Aol ZH ZHERSEA 022 Ao o 22

=22 - I EI|_
DRC(Design Rule Checks )% Alsist T, E|If0| IﬂELEO._ RbMdsh 4= QICt
EES WE| 2H, H22| &9 C|AtRlZ AL, CIAtRl &4 8l Hll2| A E/Constraints =82 2|5l
HIHFE IDEOIM BE XAl CIXFOl HALOIES QB3 4 QL) S1X|0H AA T}UL H-T2HE
Esto| 2 E x 38 |, & =

D2 M% 50 ZS IDENA £TE 4 gict
S2A-ZRY ORI AE 2lEE St 12
UOPO{OF BILE 7| 2HO 2 A2 THUS O C|A3 H0|A YHOIEHOR BIEA| 0|2

A0{OF 5tH, C|AtQlS M 2 E35({OF ohLt.

LEotH-Z2ME ZE oM dgE CIZE S| ZELL S2F DA 2 QI MetA Td 3E 0 =2 TR
MAZQAEL 2| ZES MY 4 -golof ehit.

TZME QC

Sl Uz HEEel T r
Z2TE Dol HBE B2 CIXPl £ TP Elo]e] 28 % 7 4Y G B aeg
22|57 9| EX el

<}

Td B20] % ATEE YYAIS ARSI CIRfQ B2 0| 2 247| Cj20) H-E2ME RES
6l 42 A2 OIYU2 read verilog, read vhdl, read edif, read ip, read xdc HHOE
% ZEECH. HHE CIXQ =E&= QI-H=2] CjXtQl HO|HHO|AE dddtn, od A

280|d, FHLE Fojzict. ZEHME REQO| F@ A MYUS 2|5ta, CXQ HEIE

FHNSleH 2ot ZZMNE QmgtE MH7| I8l create project,add files,

import files, add directories HHOE 0|2 £ QUCt. HIX| 2220 Y= synth design,
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opt design, place design, route design, write bitstream & ZtZfQ| "atomic” HH O£ all-
inclusive @E O£ S2|= launch runsZ OX|=ICt. launch runs FHO|{= atomic FEHO L}
CIEE 2EEE AT, U MENE N8| YT OH2 Yoo ¢ R D2NE pEE

—= O O
QI3 Tl % ASBE ZTe H-Z2ME BCot Ch20h 0| XYM E ZEHE Do H-E2NE

|_

Of AIFHMOA =2f& B2 24 7%%9 CHE AIFHMOIM 20t SMSHA 7125 Atk 25 HFO{LE
| ERACE S0M HSEl= HH Tl BFO 2| AES 22I5}Y|
o B B A TH0|E(UGS35)E HESHH &L

Ol IFME SHHOR $80| 7H5 3 & JHo LabO| EEHE|Of YLt

e vivado.log otg 2|

0

o CIXtOl HIAZOIE BHA

e Timing Constraints 42| 8l I/O E2lj d 2 2|85}, Constraints 20| 0| E B S A|ASLT| 2ol Bt

S H|HIZ IDE @ =

Lab 2: T2 M E 7|4t C|X}Q E2L 0| 23}7|
o NZ2ODzHE MM

e H|HIZ IDEE O|&3| bft C|XtQl 73 A

o ZHEIOIN TSt 2| ZE Bo

= -

|'O

. ME CixfOIZ @

=] [

Ik

S}, Timing Constraints 82| 3 I/O E2fd, C|XIQl &AM 2|7

o EO|Y HH, 2las 8L, 2R ARA-Z2 S ZM5LY| 9o AHE CIXte 2F
e vivado.jou LY AM Tcl AFEE FE U M (launch runsiR)

o MEA YEE Tl AAEEE 0|88 CIAHY IHAH

o H/H= IDEOM Z2ZHME 511, HiX| dH2 2 CXtQl JEf7F SHEX| =l

=

X| & C|X}QI(Tutorial Design) C| AT ZIM

O] X|EAM THto]| ALE &l ME CIAtRI2 bft2td 22| Y CAI 22 T/ EICh bft C|AHRI0)= 0f 2
VHDL & Verilog & A ItY2 = £, XDC Constraints I} 0| QULCt.
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O] CIX}QI2 xc7k70T C|HIO|AE ERAISHL QAT &%y CIXHQI2 X HYM7F X[ 25H0| StEQ0 222
TSE=E S, A0 X HME 2-d5ta, HIOlE 27| 5 x[23t517| ?Is] AFE &l /ULt

AZEY0 2

Of X|F M= 2014.1 H|HtE C[XtQl +=E A ZEQO] HTHO|Lt O] Bl EX|7F BRI &X| E O
U L= H/HE LA T+ E AFEA} 7f0/E: BE[~ £ E, ZA], 2f0/M(UGI73)S ot H ElCt

st=glo] oA

X| 8l E|+= OS+= Redhat 5.6 Linux 64 3! 32bit, Windows 7, 64, 32bit SO|LC}.

ALY AE HHE £ AMEE [ X2 2GB2| RAMES FHHCL

X H C|xpQl ory =

o2l f{X|2f H|HE ARl +=E O ¥ C|ME2|0|M Of XYM E <ot ut e

o

it
==

UL

1

<Vivado_install_area>/Vivado/<version>/examples/Vivado_Tutorial

1A
.

ot 22 CHMEL| XY LtES HGotALE, Z2 A% =40 mef ot d-S KHFoH| {8 MS &= zip
=3
=

= [ ]
tedS HMEX =22 + AUCH

=

b
| t|

EQA AAE0M B= 2 7tsT /X2 zip Tt ABEE FE0HC

—

<Vivado_install_area>/Vivado/<version>/examples/Vivado_Tutorial.zip
== 5l Vivado_Tutorial C|HIE2|= O| X| &AM O| A= <Extract Dir>2 X| &S} CH

H=E O XIHYME HESE S o222 X H CIX HO|HE +="3otA & Z0[Ch [2tA Of XIHME
AlZpeh miorCE 212§ Q| Vivado_Tutorial E|ME2|2] 22 7+1|S 0| &3} OF Bttt
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Lab 1: H|-ZE 2N E C|X}Ql 222 0| &35}7|

Ol lab® B|-Z2HE Do A Td YHOIOf £HS 2D AUt

Step 1: 0| 5| AT EEHE

1. text editor Of| A O| K| A= & E <Extract _Dir>/Vivado_Tutorial/create_bft_batch.tcl & @ Z5}11, Zt7|
CHE CHAE = 2R,

STEP#0: = CIAEZ| QX Fol.

STEP#1: C|XIQ &AA B Constraints A .

sTEP#2: 24 A%, CIXIQ MAZQIE Y, 2|ZE 4

STEP#3: HiX| £ X HHO xH3l, C|Xtel HAZLQE %pd 8l 2[ZE 4

STEP#4: 2HE FHO| Mg, CIXtRl MARQIE Iy, 2|EE MY

STEP#5: HEAEZ! AlSH,

i F22| T B0 = ZHE OfZ(Comment Out) Y-S =K 0F StCt. HEfA Xp2i| 2 StLHA
FEZ2 2 HHSOF otCt

2.0 XA|HYM =0 FFOIE SAF S 20127 ofjoF ot7| WZ0f, oK 2B EE QESH YEf2 kHEL.

Step 2: 0| §| C|X}Q1 © 2 H|H} = A|ZEtS}7|

. 2520 FL
1. lab X227t &M E ClHED 2 HA:
cd <Extract Dir>/Vivado Tutorial
2. H[HFZ C|XtQl ~E Tcl Shell & X|& C|Xt212 MHSH7| ot T AT E A4 AlZ:
vivado -mode tcl -source create bft batch.tcl
. fAz2oFe
1. H|Ht= C|XtQl =E Tcl Shell A| %

Start > All Programs > Xilinx Design Tools > Vivado 2014.x >
Vivado 2014.x Tcl Shell'

! oj2{2o| H|HIE C|XtQl ~E 7} Start 0% AHO| Xilinx Design ToolsT C2CHH MX|7F @ HE £

ULt
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& XILINX.

2. Tcl Shell O A lab X} 27} HEE CIHEZ| 2 HZA:
Vivado% cd <Extract Dir>/Vivado Tutorial
3. XM CIRKQIS HA8}7| 98 Td A3 YE A 4;

Vivado% source create bft batch.tcl

AFEE AA0| 2t 2=l 2, HHIE C|XIQl £=E Tcl shell(0| 2 Td shell2 ®#7|)0| Tl ZE = E0f
C|AZ20|=IC}: Vivado%
¥ Vivado Tel Shell - CAXilim\Vivado\2013.1\\bim\vivado.bat -mode tel B [

ello from User’s init.tcl in C:or/Userss<user_ID>sAppData-sRoaming-Hilinx-Uivado
proc findCGmd {optionk <
# Thiz returns a list of commands having the specified option
# Could bhe enhanced to handle multiple options in AND or OR configuration
foreach cmd [lsort [info commands =11 {
catch {
if {[regexp "Soption" [help —syntax 5cmdll> {
puts Scmd

proc args ¢ cmdHame 3 {
# Thiz command returns the short form of the specified command

help ScmdMame —args

ivadox cd C:rDatasVivado_Tutorial

ivadox source create_bft_batch.tcl

set outputDir _-Tutorial Created Data~bft_output

file mkdir SoutputDir

read_vhdl -library bftLib [ globh _/Sources-shdl-bftLib-*_uvhdl 1
read_vhdl ./Sources hdlsbft.vhdl

read_verilog [ globh .-/Sources-hdl-#*_u 1

read_xdec .- Sourcesshft_full.xdc
:/DatasVivado_Tutorial-Sources-bft_full.xdc

ivadox

1% 1 HHEE U Td ASYE 24 A|E

Td ZEZEO| Td YHOIZ F7h2 e + ULt

Step 3: C|XQ! g/d

Tcl shell 2 EA}SIH

1. create bft batch.tcl AT ZEQO| synth design HHO| 2tQS
g 2} LY HRE 0|30

o
=01ga, g0 2=E7|E VICHEIL. fF OFRA HE
Tcl shell 2 20{E7| & = UCL
synth design -top bft -part xc7k70tfbg484-2 -flatten rebuilt
HE: M A3 EES FHO= IHEO|Ct Ao '# ZAt= SASHA| B=Ct AHX|HEH

f

olzizel BFol= ZHUER 42 AO[L,.

N

2. scrollsby St 2 M B 2= HESICH

m
ufn
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3. H[HIE Tdl E%EEW 2| B g
r

M, et 0|= 9| write_checkpoint, report_timing_summary,
report_power £ EAS

=
A =0 F7| oot

write checkpoint -force SoutputDir/post synth

report timing summary -file SoutputDir/post synth timing summary.rpt
report power -file SoutputDir/post synth power.rpt

i},

—

29 Aot

s
rHo

4. =9 HEZ|OM 44 TS HESY| 98 £ COE = 2
o HetRME AESte ROl O #lE = AL
<Extract Dir>/Vivado_Tutorial/Tutorial Created Data/bft output

5. MME| LY Z|ZE (*.rpt) LY E @ZE5}7| 2|38l text editor & 0|23t}

Step 4: H|H} = IDE A|%t
HHIE Z2METJL CAT M0 M EE|X| FUCHSIEHEHE, QI-H 22| C|XtelS S0 0|8 %= U]
[ Z0fl, Tcl shelloj A C[XtQI =012 2|3} H|H= IDEE @EZ¢ = ULt

H-E2ME PCL HHE DES CIXtl m2 20| of2] B0l 0|88 4 9Urt 3 YalAE X
Constraints2 IDEO| M 22| 2 2EX| O, 2 9l £=H0| 7I55tCt. 2&!0|L} ConstraintsOf| Cig 2=

HE2 W22 0 HAH2Z MYEH, CH2AEE E2 o0 Ol Y M S M2E7 275 =

ISE E1t= &E9| CHE 7 €Ol

1. start_gui HO| S 0|3l IDE & QETIC}.
Vivado$% start gui

EH Vivado Tcl Shell - C:\Xilin\Vivade\2013.14 \bin\vivado.bat -mode tel =] @3]

INFO: [Project 1-1111 Unisim Transformation Summary:
Mo Unizim elements were transformed.

FPhaze B | Metlist Checksum: ele86eb
INFO: [Common 17-83]1 Releasing license: Synthesis
192 Infos,. 188 Warnings, B Critical Warnings and @ Errors encountered.
synth_design completed successfully
synth_design: Time (s>: elapsed = BA:B3:55 . Memory (MB>: peak = B8?.185% ; gain
= ?59.M1
design_1
Uivadox write_checkpoint —force SoutputDir-post_synth
Writing HDEF routing.
Writing XDEF routing logical nets.
Writing XDEF routing special nets.
irite XDEF Complete: Time <(s>: elapsed = BB8:80:08.130 . Memory (MB>: peak = B89.
185 ; gain = B.888
C:/DatasUivado_TutorialsTutorial_Created_Datarbft_output-spost_synth.dcp
Uivadox report_timing_summary —file SoutputDir-post_synth_timing_summary.rpt
INFO: [Timing 38-35%1 Done setting HDC timing constraints.
INFO: [Timing 38-911 UpdateTimingParams: Speed grade: -2, Delay Type: min_max, C
onstraints type: SDC.
Uivadox puts SoutputDip
./Tutorial_Created_Datasbft_output
Uivadox report_power —file SoutputDirspost_synth_power.rpt
Running Uector—less Activity Propagation...

Finizshed Runnlng Uector—less Activity Propagation
Uivadox start

12! 1: start_gui 2 H|H} = IDE & 7|

UG888 (v2014.1) April 1, 2014 www.xilinx.com
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L Vivado 20134 ol ===
File Edit Flow Tools Window Layout View Help

Pl & G Q % | G | IS pefault Layout - )
Synthesized Design - xc77Difog484 2
Netist

N E % Device X

X%

Nets (3783

# Leaf Cells (215
{&] arnd1 {rou
arnd2 (rou
+{3] arnd3 (round_3
{&] arnd4 (round_4
egressLoop[0]. egressFifo
gressLoop[1]. egressFifo

gressLoop[2] egressFifo
gressLoop[3]. egressFifo
gressLoop[4] egressF
gressLoop[5] egressFi
egressloap(] egressFifo
-[1] egressLoop[7].egressFifo
ingressLoop[0].ingressFifo
ingressLoop[1].ingressFifo
-{1] ingressLoop[2].ingressFifo
ingressLoop[3].ingressFifo (Fif

& Sources' ] Metist

Properties

— 0O =

&3
Td Console
Z, 168 I \egressLoop[4].egressFifo |FifoBuffer 14 1 2191
iy i 169 ] buffer fifo lasync_fifo ] 219]
=
‘ﬁl ;Finished Writing Svnthesis Report : Time (s): cpu = 00:00:47 ; elapsed = 00:03:53 . Memory (MB): peak = 676.414 ; gain = 527.910
x

| Synthesis finished with 0 errors, 0 critical warnings and 233 warnings.

Synthesis Optimization Complete : Time (s): cpu = 00:00:47 ; elapsed = 00:03:53 . Memory (MB): peak = 676.414 ; gain = 527.910

4 Tel Console Messages | [ Log

J2! 2: HH} = IDE-H|-Z2ME p &

El: GUIZ ZL+3)0 HIHLE CJAFOl +E Tl shell 2 Z0}7}7) /&) stop_gui T/ 210/ 2 At BFHC}
H|HLE IDEOJA] File > Exit Z 20/ 2 Af23}5] HIHLE S0JA] &L 3] ATLLQ A EICH

It
tu
%
[m
to

EoM Z2HMES JHX| 1 UX| 7| I Z0f, H|HtE IDEE &2 TMHAO[LE

= = = —
o = QICh 2o 2 HiXfo| Ql-0f 22| C|X}QlS
= H

= o 2 2M3ICt 3 H|HEE Flow Navigator
A CHE Z2HE 78 HHOE H|-Z2HE ZE0|M 0|8Y &= St
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Step 5: Timing Constraints & I/0 Z2j! ™ 9|

Sl O|FOf C|XIQIE 2|3t EfO| )Y Bl E2|H X 2= H(Phsycal Constraints)S Z& 7 O|8|{Of $tC}. H|Ht =
o

2 mt0j| M Constraintsg 2E&t7{L}, IDES O| 28 MHtsto g R4S Yae 4+ YL 2 s EC}

Timing Constraints 74 9|

1. Timing Constraints & & 7|: Window > Timing Constraints.

[ Package % | Device X | (2 Timing Constraints X O x
= = Create Clock
[J-Clocks (2) ~|| & Position Clock Name Period (ns) Rise At (ns) Fall At (ns) Add Clock Source Objects Source File

r rd Clack (0) 1 g LiwbCk 10.000 [[]  [ostportswbak] bft_ful xde

et Clock Latency (0 2 bftCk . 5.000 (&} [oet_ports bftClk]  bft_full. xdc

et Clock Uncerialnty 0)

m

et Externa\ Delay (0
E| Inputs (0

© lget Input Delay (0)
E!-Ouipuis ()]

| l.SetQutput Delay (0)
E| ssertions ()

. -SetData Check (0)
ceptions (0]

..Set Case Analysis (1)
et False Path (0)

et Multicyde Path (0]
et Maximum Delay (0) =

All Constraints

Q= El’j bft_full. xdc (C:/Dz 0 i il xdc)

s ,@, 1. create, dm:k -pel [] DDD -name u\bCIk metjnrts whClk]
o ‘4, 2. create_dock -period 5.000 -name bftClk [get_ports bftClk]
=

x

& Apply R Cance

A%l 3: Timing Constraints 49|

Timing Constraints 29| =0 27| CHE YER Q| Constraints E2| 7t C|AE 2| 0| =l C}. 0| = Timing

Constraints2 W2 A Mo|at &= = o FO|LCt.

£ 7o 23 Constraints, wbClk 2 bftClkZ} Timing Constraints & 29| Timing Constraints
ATYEAEY CIAZEYO|=CH AR HO L O Q= Constraints 2f2 AZY EAEQAM 2H

HHSHY +=8E 5 AL

2. 1% 3 0f LIEFH ZdX & Timing Constraints & ZH=0| E2| B0 A 28 7tH 12| Ot2H Create

Clock & C&-&&IsHCt

UG888 (v2014.1) April 1, 2014 www.xilinx.com 13
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x5 2YtE LaA 22 1 D2 S AT 4+ Y
Create Clock Ot A= 25 =

= 2| Constraints2 ™ O|st=0
FHOE C|&S2 0| SHet

2 Co
= g5 7| A5HAL

of 7| 0| M= O{If St Timing Constraints = M A St HLE =3 AM = OHEICE.

gl“_ Create Clock @

|'0', Creates a dock object. The created dock is applied to the specified source objects. If you do not specify
" source objects, but give a dock name, a virtual dock is created.

Clock name:
Source objects: |:|
Waveform
Period: 105 ns
Rise at: 0| ns
Fall at: 55| ns

Add this dock to the existing dock (no overwriting)

Command:  create_dock -period 10,000 -waveform {0.000 5.000%

m
T
T
0

Reference... Reset to Defaults ’ OK. ] | Cancel

112! 4: Create Clock CHj 3} 4HX}

3. Cancel 22!

4, Az Fo| X E £2I¢|| Elo|Y X|2%=Z(Timing Constraints) &2 =+

rr
n

HIHI= C|XtQl +=E = C|XtQl 244 A Constraints &2 sl CHst 7%% M-St CHE
XEMOME Ol 7|52 &AISHA CHRELD JAX|EH K70 = AZ

o=
2R 7|s=S MaEA BEH 27| & 2ttt

I'E
E
HU
rot
l
m
=
Ir
=2
20

I/o &'

HHt== /O E 2E = +d3tn, dF5H7| flot =Xl 7|
Ed XAHMOM £Ct %WIOMI ChE QUCH

or

1. O& O 50 LIEtH AN H Layout Selector ECH20 M I/O EjHd S MEHSIOZM /O S
FE QESHL

UG888 (v2014.1) April 1, 2014 www.xilinx.com
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N
mi0+

FA BT K| O™ active & Package &2 THELL.

oz

Z: 7| X 0| E2|X| 2

Lo—

0 9 O 40i| A Windows > Package HZO{E 0|3} & %= QICt.
= 2o mj7|X| T R X E50| 0= AXNEF, L
Ol Al HYX| Sl I/O ZEEE MENSIY| Q) C{E-2alsic}

AsH/O WAO0|M E CHE E AO|E 4o MEiE 1/0 ZES

o
dsiC

—

10_L2M

ozt o

i Dl 27)

14

N
[N ofn
Il

n
bunl

ki gDt 4]

Ul
Hl

E O|Fat W7[X| T AO|E ZEE #THED, /O ZE ¥5 HEDIC}
TO_Do4_14

o
-

/O X E

Z+ EH
=

Properties %0 C|AZ 20|l H|0|E1S HESI} w2 of2fo

o =Z2ls
= 2=ttt

30
rir

Hel

7. O2{z0| HES

ot LE O|F1t ZE MO|EE 7|3|iOF otrt.

=g A 0|2 H0{S0{0}
st7| 2 olct.

rot

Ct Ol= 78 = XDC T 0| A HiX| =l L E O] LOC Constraints2 AH0}Of

4L Vivado 20133
File Edit Flow Tools Window Layout View Help

AcBwonoe2hxd 50X G
Synthesized Design - xc7k70tfbg484 2

[E=1 on B

Device Constraints
A zT2EH@ X
~ Internal VREF

1 0.6V
| 0,675V

N TS

1 0.75V
5 0.8V
- NONE ()
b 1f0 Bank 13
- 1/0 Bark 14
“ep 1/0 Bank 15
- 1/0 Bank 16
- 1f0 Bank 33
mm 1/0 Bank 34

Drop 1/0 banks on voltages or the "NONE folder to setfunset
Internal VREF.

£ sources | ) Netiist. & Device Constraints

Properties

«+H)

o x

& Properties | m Clock Regions

1" Clock Planning

I3 Floorplanning

1S Debug

IES Timing Analysis

|22 Save As New Layout...
Reset Layout

9 10 1l 12 13 14 15 16 17 L

LjO Ports

-G All ports (77)
@ whlnputData (32) Input
[#-4G) wbOutputData (32) Output
(3 Sealar ports (7)

B O fF 8 M P

Name Direction  Neg Diff Pair Site  Fixed Bank 1/0Std

14 LVCMOS 18
LVCMOS 18

~ 1800
~ 1300 12 ~ 5LOW  ~ NONE

NONE  ~ NONE
~ FP_VTT_S0

Voo Vref  DriveStrength  SewType  Pul Type  OFf-Chip Termination  IN_TERM

& Td Console

) Messages | [ Log | 4O Package Pins [ I/O Ports.

UG888 (v2014.1) April 1, 2014
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Step 6: =™ =l Constraints L E L} 7

£ E| Constraints2
HNIAEZQERZ XZErst

ZIZALBF HIHFE OO 2~ E = NCF/UCF Constraints £ X/ £/ of X & “—E/ afepA] )=
ﬁ UCF Constraints & XDC ZG{ O = 0Of0/ T2 O] ;M el Of BtL} H Lf XfAfBF = ISEOJA]
HIHfE C/AFOI = E =9/ 00/ 120/ Z}0/=(UGI11) E &=t H £ E/.

1. MZ2 /0O LOC Constraints g2 7tX| 11 Q= =™ =l XDC Constraints It S E2435}17| QM=
Export Constraints E & 0| & A2}

File > Export > Export Constraints

Export Constraints L2t & Xt7F E2|H Hd2 ©t A 0|55 FAIE + UL

gl*-.f_:. Export Constraints @

[0‘, Please spedfy file name to export XDC constraints.

Cutput file name: |C:/Data/constrs_1.xdc |:|

/| Export fixed location constraints only

12! 6: Export Constraints

2. IpUOj| CHe O] Bt /XS YRS OK S S 2{otLt.

Export fixed location constraints only0j| K| 32 A 7} Q23S 2G| 0| 40| A E|H, @ = HiX| =
Mo| o], T &l Aol LOC Constraints BHS LY £ L{A| =ICt. x4
HY2 HHE CIXHQI =E ALEAL 710|E; CIAHR &4 3 S 2 X 7| oM =telg 4= QUChUG06,

3. Text Editor O] M Constraints I} S &2 ™, File > Open File HZ 0| £ 0| 2tLCt.

4. MEHZEEE Constraints THY 2

rx

St OK £ S Eottt

5. O] U2 0 2{20| A THE I/O HiX| HZO| BHH =[O ULt
Text EditorOf| A O[St ASCII It O|2tE & %= QUCt O|= Tc A3 EE Y Constraints IS
HSID, 2| ZEE ZAESI=0| 01 S&83|Ct. Text Editore HEIAE M A E| = (Context

|
Sensitive)tH, Verilog, VHDL, XDC, Tclut 22 1t EfQ S Cl|AZgo|g I 7|{ELI RHEE
sto|ato| Bt

UG888 (v2014.1) April 1, 2014 www.xilinx.com 16
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& XILINX.

6. IDE G0 /1= Tcl Console B2 MEASID, stop gui HHOE YO}

H|B} = IDEZ Z28}7, Tcl shellQ] Td T2 ZE 2 E0}7IC}.

Step 7: C|X}Ql 715

1. run_bft batch.tcl A3 ZEE HAHL} Q0N 7} 2L}

2. opt_design O A| write_bitstream 77t X| XIH U2 ATTEY Y= Tcd HHOE 2t2 T2 [HE S AP EL
=0d7|E ot

opt design

place design

phys opt design

write checkpoint -force SoutputDir/post place

report timing summary -file SoutputDir/post place timing summary.rpt
route design

write checkpoint -force SoutputDir/post route

report timing summary -file SoutputDir/post route timing summary.rpt
report timing -sort by group -max paths 100 -path type summary -file
S$outputDir/post route timing.rpt

report clock utilization -file SoutputDir/clock util.rpt

report utilization -file SoutputDir/post route util.rpt

report power -file SoutputDir/post route power.rpt

report drc -file SoutputDir/post imp drc.rpt

write verilog -force SoutputDir/bft impl netlist.v

write xdc -no fixed only -force SoutputDir/bft impl.xdc

write bitstream -force SoutputDir/bft.bit

3. 24 HYOE HEStL, O YHO{SO0| AT oy HAIX[7} S-S EIL
4. ZH OHEDOM S8 oteS JEDICL

<Extract Dir>/Vivado_Tutorial/Tutorial Created Data/bft output

5. AYE ttget 2| ZE hd(*. rpt)S E7| ?I3H text eidtor S O| &TtL}.
6. bft_impl.xdc I} 2 S @ Z3iC}

7. C|XFQI0] %M 4=t 1/O Port Constraints 0f| [}2} & &| Q=X| Z+OISHLC}.

UG888 (v2014.1) April 1, 2014 www.xilinx.com 17



& XILINX.

Step 8: C| X}Ql M ZQIE A|%}
HIBHE IDES D5 KT E CIAIY HIEQIEES & 4 9UCh O] CIXFEl 'AYANS BN, 8, 242 96
H|HF = IDEL} Tcl shellojj A & 2= QIC}.
1. H|H}Z IDE CtA| E7|: start_gui
O|= IDEQ| QI-H| 22| HE|E C|XQI0f 2 =otCt.
O[H 7+ &l CIXQ MAZQIEO 2ESHA &, X|g2f 2-H=Z2| CjX2l2 Z=ECt
2. FREMHIAZQE FY|.

File > Open Checkpoint O|23}0] X3 ZQIE mQ MEH

o
ot

tolstCY.

— -

<Extract Dir>/Vivado_Tutorial/Tutorial Created Data/bft output/
post_route.dcp

3. X|Zel oI-HZ2| CIXRlE ZESH7| 2|6l Yes & MEASHCY
4, ZEXZEJ} LI Close Without Saving 2 MEiSHCY,

O[X| IDES| A|Zt2} Bl 24 7|S

o

0| 8% & A2, HiX| A 2t & CIAtY HAZAER THE

1. ElO|Y GHO|HE EM35}t7| IS report timing summary HEHOE AMSHCL
Tools > Timing > Report Timing Summary

2. Report Timing Summary CHSIAIXIO| A, CIZE MW S M £2517| 2|8 OK & Eaistc}
Timing Summary 0| A XN &&= MEE AESICE Timing Summary &9| ZH= E2|0f| A CHYst
7t 02| & AEISED, CA 80| E HIO|HE HESHCt

3. O|H| EtO|Y 242 +H3}7| Il report timing HHOE HADTICE.
Tools > Timing > Report Timing

4. Report Timing TRt O M, T B E & M2 F23517| 9/ OK & S|ttt

EH
=

5. Timing Results &2| Z|AE Z0|M X HMj ZES

rx

%

c}.

6. ZEE XM 27| 25l Path Properties &2 X|CiS}5tHLE X1 4= QILC}.
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4. post_route.dcp - [C:/Data/Vivado_Tutorial/ Tutorial_Created_Data/bft_output/post_route.dep] - Vivado 2013.4 E=n(E=n ===
File Edit Flow Tools Window Layout View Help ds
Pl | = @5 @ @ % 3 |5 Timing Analysis P & 2N
Implemented Design - xc7k70tfbg484 2 X
Path Properties _gouw & Device x O x
+ B3l | =
2 Path 21
E Summary .
Slack L026ns
Source [ ingressLoop{7].ingressFifo/buffer_fifofinfer_fi @
Destination [ transformLoop[7].ct/xOutStepReq_req/C[28] o
Fath Group bftck =
Path Type Setup (= a
Requirement 5.000ns 5
Data Path Delay ~ 3.753ns Y
Logic Levels 0 ]
Clock Path Skew  -0.022ns. [
Clock Uncertainty  0.035n5.
= Source Clock Path &
Delay Type Delay #
(clock bftClk rise edge) () 0.000 B
(7 0.000
et (fo=0) 0,000 1%
"
IBUE (Prop_buf 1 0) M0.74 -
net (fo=1, routzd) 1901 4
BUFG (Prop_bufg I O) 1) 0.093
net (fo=730, routed 1436
~I Data Path =
« 0 =
General | Properties | Report | Cells | Options
3l Nethist-, |5 Properties
Timing -Report Timing - timing_2 O x
Q== + 3 4 Timing Checks - Setup
- a w1
-3 General Information ¥ | Name Slack L. From To TotalDelay LogicDelay Net% HighFanout Source Clock Destination Clock Exception
Settings = Constrained (2)
) - e =4 ) -
Timing Checks (<0 e 5 bk (1o
e = [ .025] ol e N ) 0 T T S N
= = - Path22 1136  Oin ansfnrmLu..‘ rEg/C[S]] 3.643 1.800 66 bftClk bftClk
F3 -~ Path23 1255 0 ingress...BWR... transformLo..._reg/C[25] 3.524 1800  48.9 66 bftclk bftck
x -~ Path 24 1255 0 ingress...BWR... transformLo..._reg/C[30] 3.524 1800  48.9 66 bftclk bftck
| -~ Path 25 1431 0 ingress...BWR... transformLo..._reg/A[18] 3.252 1800 446 30 bftck bftck
=l - Path 26 1431 0 ingress...BWR... transformLo..._reg/A[19] 3.252 1800 446 30 bftck bftck
E Path 27 143 0 EVR... transformLo..._rea/A[17] 3.244 1800 445 30 bftck bftck hd
2 Timing Summary - tming_1 X | Report Timing - iming_2 X 4 b @
5 Td Console | Messages (4 Timing

2! 7: X|Ci3}A| 71 Path Properties &t

7. SAEZ 2 40| A Restore HHEO|L} Dock H{E& = 2|5 M Path Properties &S 2 A|7IC}.

8. Timing - Report Timing & 0| A, 2 YHFE E7|?d] &5 S8 CHS, MEH B2 E 2| Schematic
A

&2 E7| {8l Schematic FH0{E ME4SICE.

XFX: Schematic &2 97| Q| F4 7|5 7|2 =2 & =IC}

9. AADHE HYMS HFSD, CIXHQl A S(Hierarchy)2 OIS 5}7| §I8f AMoILt T, 22 ofojofet 2L
AAOHE 2N ol St

10. Schematic &2 ZF35}7L}, QO|A 71X L Device {IE R B2 S 2IStC}.

[©)

11. Device #0{ A, Routing Resources H E HI|O| AbM|SH C|HIO|A EIREE CIAZEY 0T £
2I0f0| = %|0f A=X| =QlBtLt.

=

i
Ju

Device &2 M E Z20j thst 2t S C|2 20|52 50| 210| E S Lt
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12.

13.
14.
15. &

16.

a7 8: C|Ho| A 2t | C|AE[0f

MEhEl 2K 2 RS O 2 2rhs}7| 98} HIHHE IDE 7} 0100 2 | £ 2 Device &0| SHt 040 A
Auto Fit Selection H{ E2 MEIGHT}

Timing 21} H0|A =7t B2 Y25 MEfSHLY.
Device ZO|M HEE Z20| 2t RS HETH.

o Hol HwE 5t Timing X Report of Z2 Z{7| CHE ME-O &7 Ot 0 M= =4
75 dESCL
HEEle 24 HHo| YEE AMHSIC} Report Power, Report Clock Interaction, Report Clock

Networks, Report Utilization S

CH 5 29| Design Analysis 7| 5 &2 CH2 H|HZ X| & MO CHRE 1 QUCE

UG888 (v2014.1) April 1, 2014 www.xilinx.com
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& XILINX.

Step 10: H|HIE & ==&

HHIE £ H|HIZ 7} A|ZHE|H A, E|EﬂIEE| Otof| vivado.joutd 22|= A€
vivado.log2td X|AE 27 otUS RHASICE 2 DY C|XFQI AAMO0| Rlie|= S0to| Tel HH
A 7| Z50|0, oot HHOIQl ZutEM E0| 2l 2| HEl= HA[X[CE K22 MH0| FAE|l= S0t
Tc BHO A 7|52, MER Td AJZEE WHSH= AR XTF22E AHEEY 5= UL

H|HIZ IDE £ 2:

1. Tcl Console %t Ef 1} E}Q

o
rx

EiSIC}: stop_gui

2. HHIE B &:
Vivado% exit

3. H|HIE Z(vivado.log) IS HETHC]
TP MO|H 2ITHUO| $XIS old)
= ACH HHE 23 5L M8 Dol 9|
HA3& Ot0|20AM B2 27F0| 7ts3tt

1, 2ESH| fleh ot 2t M E AH8ote Aol H ZtEg
= HlEE SO AIREAE CIHMEZ 7L &N, =R
b 04710 M= Lab #20f A 24| w#2j| 0|9 Z{O|Ch.

rir

O] 4%, otz YoM 21 mtY S H=Ck:

<Extract Dir>/Vivado Tutorial/vivado.log?

2 02 HHE MM0| e = SOt AJE BE Td BHO S|AER| 8 AUE Za5H QUL
4, H|HE MY(vivado.jou) ItYS HESIC].

A oM oY HELRME AH85t= 20| 2 0| Ao|Ct. otz !X|of|M XM oS H=Ch

<Extract Dir>/Vivado_Tutorial/vivado.jou

ME M2 HHE MJ0] Tlkl= S & E T YHOT Zetstn oM, =21 ThUof
EE
—=

FIHAQ SMEE= Btk XM E ohE 2 CAtel

?vivado.log 9 vivado.jous $APPDATA%\Xilinx\vivado, 2 /home C|HEZ|0f| RASH 4

ALF.
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lab2: ZTEME C|XIQl Z22 0|23}

il

O labOj M= ZEHE M4, &2 Ot 22|, CIX}Ql &4, Constraints Ho|, g & 718 A +

Z2HE RE 7|55 <A 2 Aotk

rk

12|

mjn
rok

2
°

HIBF=S AIRFSLL, O M| CIAtQlS O| 8ol FPGA C|AtQl E22 Hits &HEA & AO|Ch O3 O3S
IDEQ| 22 FR 7552 dEY AOICL R E2 7|52 HHE XHMUM 2Lt SASHA CHE2 ‘RA'EF
OrX|gfe =z, CiA Z2MES 35| ot K| 2 A3 G ES dgotn, SotLt A Td 23 F
|

=1 =
A HiHb= IDE 2 S e 5+ A=A &eld Ao|L.

=

Stepl: TERHE MM
H|HLE A|E}
1. labXEE0| M&EE ClAEZE HASIC

cd <Extract Dir>/Vivado Tutorial

2. H|HIZ IDE A|Zk:

vivado
o 2 _,_O-||A1 HHIE ES A|&SH= QAT E OF0| 22 E8l5H7| MO, vivado.log and vivado. jou
oS oo ey AXE E0F= Of0|2S Zmai|o[detCt.

-

1. H|HFE 2014.x Desktop OfO| 22 2= 2810, Y 0 F0| M Properties S MEHSICY

2. O 90 LIEtH AN, FEE HHE AL XYM CIMER| 2 Startin g/S &8

rot

C}.
<Extract Dir>/Vivado_Tutorial/

3. OK £ Z&2ls|1 Properties CHSIAALE S ESHCY. .

UG888 (v2014.1) April 1, 2014 www.xilinx.com 22
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El vivado Properties @
Compatibility | Security I Details I Previous Versions
General | Shortcut | Options I Font I Layout I Colors

vivado

Target type: Windows Batch File

Target location: bin

Target: CAVivado_Installwivado'bin‘wivado bat

Start in: -/DataMivado Tutoral

Shortcut kkey:  None

Run: l Mormal window - l
Comment:
Cpen File Location l [ Change lcon... l [ Advanced... l

[ OK ][ Cancsl ] By

12 9:startin C|AM E2| Hi ejo]M

4. H|HIZ IDE £ A|Z&tS)7| 2|3l Vivado 2014.x Desktop OtO|2& Z&E!SHL}.

—

MZe Z2HE My

-

1. H|HIEE QE3t &, Getting Started If| O| X| 0f A| Create New Project & M EiS

-

Ct

N

New Project OFE ALO| A Next £ 2 E|5tC}.
Project Name 3! Location 2 X|d ST
Project name: project_bft

Project Location: <Extract_Dir>/Vivado_Tutorial/Tutorial_Created_Data

o v~ W

Next £ ZElsiCt

—
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gl":_:. Mew Project
Project Name

Project name: | project_bft
Project location: | C:/Data/Vivado_Tutorial/Tutorial_Created_Data
/| Create project subdirectory

Project will be created at: C:/Data/Vivado_Tutorial [Tutorial_Created_Data/project_bft

Enter a name for your project and specify a directory where the project data files will be stored

| < Back ” Next = Fi Cancel
Jdg 10: 22 Z2HE Md
7. Project Type © Z RTL Project £ MEiSI 1, Next £ S &SI
8. Add Files 8 Z&I$HC}...
a. <Extract Dir>/Vivado_Tutorial/Sources/hdl/E At =L}.

M EH

b. Ctrl 7|2 S22 AEfZ ofglio| IS

-
M, 223tk

async_fifo.v, bft.vhdl, bft tb.v, FifoBuffer.v

c. OKE Z&!d6}1 File Browserg S 23}

-—

9. Add Directories & Z&lslC}...
a. <Extract

b. Select HEZ F2C}.

10. of2ff L+EtH

Simulation £ Simulation only 2 HZA$tC}.

Ett AKX &, bftlib £

r
soz HELL

—

11. O 110 L

2Aeh 32 +

UG888 (v2014.1) April 1, 2014

#/3H Library ZE =S 2

Dir> /Vivado_Tutorial/Sources/hdl/bftLib C|2l =2| MEH

AXNH bft tb.v E 2[5l HDL Sources for ZH 2 2 &/5t11
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

é” Mew Project
Add Sources

Specify HDL and netlist files, or directories containing HOL and netlist files, to add to your project. Create a new source file on disk
and add it to your project. You can also add and create sources later.

Index Mame Library HOL Source For Location
w8 1 FifoBuffer.v work . Synthesis & Simulation ~ C:/DatafMivado_Tutorial/Sourceshdl
W 2 async_fifo.v work o Synthesis & Simulation * C:fDataMMivado_Tutorial{Sourceshdl
W 3 bft.vhdl waork . Synthesis & Simulation  C:fDataMMivado_Tutorial{Sourceshdl
e 4 bft_th.w work . Simulation anly ~ C:/DatafMMivado_Tutorial/Sourceshdl
@5 bfiLib bftlib . Synthesis & Simulation ~ C:/DatafMivado_Tutorial/Sourceshdl

Add Files. .. l l Add Directories... l l Create File...

[7] Scan and add RTL indude files into project
Copy sources into project
Add sources from subdirectories

Targetlanguage: | Verilog + | Simulator language: | Verilog +

[ < Back ” Mext = Finish

@

Cancel

3% 11: RTL &4 F7}

Copy sources into project 5! Add sources from subdirectories x| 3 Bt A0 & 3 3IC}.

HHIE g0z MME HZIAE A0S HO|st7| |8l Target Language £ Verilog 2 A
ZX AEHOIHAM @F &= AOE HO|sl7| {8l Simulator Language £ Verilog 2 A
Next £ 2 2|oHCt.

o 7[0M IP & F7t5HX| B=CHH, Add Existing IP | O| X| £ A 5| 7| £/l CtA| Next £ 2
Add Constraints I| 0| X| 0] A{ Add Files...2 Z2lsiC}.
<Extract Dir>/Vivado_Tutorial/Sources/bft full.xdc £ %O} MEHSICE.

OK £ Z:E!l%}1 File Browser & EH=C}.

Constraints It A2 TZ M E Ot0f| Copy &}7| QI8 HALUAE HIABHCL.
Default Part I§|O| X| 2 0| S35}7| £/8l| Next & Z =I5t}
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& XILINX.

Q:L New Project
Add Constraints (optional)
Spedfy or create constraint files for physical and timing constraints.

>0

Constraint File
B bft_full.xdc

Location
C:\Data\Wivado_Tutorial\Sources

Copy constraints files into project

AddFiles... | | CreateFie...

Cancel

[ <Back |i Next> i  Finish

8! 12: Constraints &7}

22. Default Part I O| K| Of| A| Family ZE{Z 225} 1, ZIMA.7 HZ 22 MEHsiC}.

23. B|AE HEto 2 AJEG|AM xc7k70tfbgd84-2 £ E 2 MENSI T, Next £ 22 SIC}

24. New Project Summary H|O|X| & &t 7| |8l Finish £ 22ist0, =2 ME S MMsiCt
it—. Mew Project @
Default Part -
Choose a default Xilinx part or board for your project. This can be changed later. 'gj
Spedfy Filter
& Parts Product category | All - Package | All Remaining -
@ Boards Family | Kintex-7 + | Speed grade | All Remaining -
Sub-Family | All Remaining + | Temp grade  All Remaining -
Search:
IO Pin Available LuT . Block Gb
Bt Count I0Bs Elements FlipFlops RAMs oS Transceivers
@ xcTkT0tbg484-3 454 235 41000 82000 135 240 4 -
s s oo fewooo > o [
@ xcTkT0tfbg484-2L 454 235 41000 32000 135 240 4
@ xcTkT0tbg484-1 484 285 41000 82000 135 240 2
@ xcTkT0tbgs75-3 675 300 41000 32000 135 240 3
@ xcTkT0tbg676-2 675 300 41000 82000 135 240 3
@ xcTkT0tfbgs76-2L 675 300 41000 82000 135 240 3
@ xcTk70tbg676-1 675 300 41000 82000 135 240 3 -
4 T ] v @
[ < Back ][ MNext = Finish
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& XILINX.

H|HtZ IDEE C|E2E

HO|OtR O M project bftE RESICL

—

L. project_bft - [C:/Data/Vivado_TutorialfTutorial_Created_Data/project_bft/project_bft.xpr] - Vivado 2013.4 =3 Ecl =]
File Edit Flow Tools Window Layout View Help =
P X s X ® b B S K| T G [Sochutlayout S EeR| @ ——
Flow Navigator «| | Project Manager - project_bft X
[ Nt = | Sources — O x I Project Summary X [mEI
@ = g & B [ =
AL S T 8 o i i i
roject Project Setti Edit &
=L Mamnger BO Design Source: = = o
=
5 Project Settings @2 bft_ th '\ Project name: project_bft
3k Add Sources | Comtraints ( Product family:  Kintex-7
IF P Catalog ) Simulation Sources & Project part: XCTkFOh484-2
Top module name: bft th
4 TP Integrator
- Synthesis % Implementation %
4 Create Block Design
§% Open Block Design Status: =) Notstarted Status: = Not started
& Generate Block Design Messages: Mo errors or warnings Messages: No errors or warrings
Part: xc7k70tfog484-2 Part: xc7k70tfbgaa4-2
4 ;
5‘”‘“;;“” Strategy:  Vivado Synthesis Defaults Strategy: vivado Implementation Defaults
Simulation Settings .
@ . Hierarchy | Libraries | Compile Order Incremental Compie: None
Run Simulation
& Sources | § Templates Summary | Route Status
4 :
RTL N;EWS‘S Properties -0 x DRC Violations #  Timing &
>[5 Open Elaborated D =
{5 Open Elaborated Design «»F)
4 Synthesis DRC information is not available because it hasn't been run Timing information is not available because it hasn't been run
5 Synthesis Settings
& Run Synthesis Utilization 2 Power 2
B Open Synthesized Design
Utiization information is not available because it hasn't been run Power information is not available because it hasn't been run
4 Implementation
#5 Implementation Settings
[» Run Implementation
¥ open Implemented Design
4 Program and Debug
5 Bitstream Settings Design Runs _Owe X
¥ Generate Bitstream Q| Name Part Constraints Strategy Status Progress Start Elapsed  Fail
i Open Hardware Manager | | i £ synth_t XC7k70tfbg4842  constrs_1  Vivado Synthesis Defaults (Vivado Synthesis 2013) Notstarted 0%
3 A [} = impl_ XC g constrs_: ‘ivado Implementation Detaul fivado Impleme... Not starf
B Launch MPACT e = impl_t Tk70tbg 4842 trs_1  Vivado Implementation Defauits (Vivado Impl Not started 0%
b =
3 -
Ll i v @
& Td Console | ) Messages | [ Log | % Reports' (% Design Runs

T2 14: H|H}E IDE o] T2 M E BFT

Step 2: Sources Window

H|HI = £ Verilog, VHDL, EDIF, NGC X BiO| FO{L} SDC, XDC, TCL Constraints L}, A|Z2|0|M HAE
HXE H RS 27| CHE CIAHe 228 Fote 5= U= SfECt Of2{et Th 2 Sources SHEH| A=
Hierarchy, Library, Compile Order?t Z2 EHZ O|23}| 0j2] WO 2 22T} 7h53IC}

Ol Text

Editor O| 5} 7|

H|HI= IDE= RTL & A 8l Constraints I, Tcl ATEIEE MM, JHEtst7| Q6 HEIAE MAME|E text

A
editor& E&HSI0 QUCH EESH M EIE| text editorE AF2SH7| I6H H|HZ IDEE Am| 20| M
QICt H|HtE & AL|d|O|MO|| TSt ME = H/HE L/AOI +E AEAf 7f0/ L IDE
0/&3}7/(UG893)0 M =Rl 4= ULt

st
ET
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& XILINX.

Window 5! Project Summary & H 7|

1. Project Summary °| YEE HEDICE Lt M YEE= CIAtQ 222 T 24 CXHQI0]
T M HSECH

2. Sources && ZE3I1, Design Sources, Constraints, Simulation Sources ZEE S ESHC]

Sources
y o e 3 7
S et B

b =

—Hs7 Design Sources (1)
=@l % bft - aBFT (bft.vhdl) (6)
t-#0 arndl - round_1 - aR1 (round_1.vhdl]) |
+ “f arnd2 - round_2 - aR2 (round_2.vhdl)
Heft arnd3 - round_3 - aR3 (round_3.vhdl)

arnd4 - round_4 - aR4 (round_4.vhdl)
& ingressFifo - FifoBuffer (FifoBuffer
@ egressFifo - FifoBuffer (FifoBuffer.y
—H= Constraints (1)
—Iem constrs_1

Y bft_full.xdc
7 Simulation Sources (1)
=& sim_1 (1)

=@ bft_tb (bft_tb.v) (1)

H-@ uut - bft - aBFT (bft.vhdl) (6)

N

Hierarchy | Libraries | Compile Order

4 Sources | ¥ Templates

212! 15: Sources H 7|

Design Sources E = VHDL 8! Verilog A4 It Sl 2t0|22{2| & X|EXMO 2 FHl=H 222

ZCl. Hierarchy 812 C|ZEEZ C|AZg|0|=ICt

3. Sources &0f A Libraries £} 3! Compile Order T{S MEHSICE Sources = Zt7| CHE A0 2
FE[O] UL
Libraries B2 ot EIRIO 2 AA WAUS 225110 QULCL Compile Order 42 S| A £ = O

TAE EO|EL}
4. Hierarchy &= MEHSICH
Text Editor A1 H 7|
1. Sources &0 A VHDL AA = SILIEMEHSICE
Y

2. Y MwoM 0|8 7tset

3. Open File 2 MEiSE T, Text Editor O = mp ZHHI
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& XILINX.

EEGH Text EditorOf| A O| & 7| I3l Sources O 22 WAS HE Y

e 4 itk

T

T Project Summary ¥ | round_Llvhdl
o C:/Data/Vivado_Tutorial/Tutorial_Created_Data/project_bft/project_bft.srcsfsources_ 1fimports/hdlbfilib/round_1.vhdl
X 40 use bitlib.bftPackage.all;
41
42 entity round_1 is
;&n 43 port (

=—j 44 clk: in std logics
_5; 15 % : in xTvype:
13| a6 x0ut : cut xIype

47 i
48 end entity round_1;
__| 49
50 architecture aRl of round 1 is
CH__J 51 constant u : ulype :=
=2 {¥"o1z23",
& 53 HXra567",

a

o

16: ZHEIA E MIME|E Text Editor

{ &

Text Editore 7|3 E Sl @O ZBE £|0QYese AHAE MMEIEZ RTLZEE
CI2B2O|tiCk OfS{O[ Cl~E20[507] Fio) MBE 22 U EE Tooks > Options BE0I=
MOl THSBICh Kk KNS HEE H/bLE LIRS #E A J0|E. IDE 0/§317/UGSI3)0H A

o
Lot A
%FE'%* == ULt

4. TextEditor O M {ME 0|38 2% 223} 1, Find in Files & ME{SICL L3I Files I 2 0] 0f A
Replace $}LCF.

-—

Find in Files CH 3} M X}= CHUSE AAM S MO 2 A|RHEICE

g Find in Files (===
Eind what:

dk || ®

Options
[ Match case
[] Match whale word

[] Use:

(@ Regular Expressions Wildcards

Scope
Enabled design sources (9)

[ Enabled constraints {1)

Open in a new tab

[ Find ] [ Close

28l 17: Find in Files 0| 25}7|
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5. Find what 0] clk £ ¢/ 243} 1 Find £ 2 2|3}C}.
Find in Files £t2 H|H}E IDE S}CHO| D A| & QS C|AZ 3| 0|SHC}.

Find in Files - 108 occurrences of 'dk' in 9 of 10 project files — O

Q| = -Found usages (105 =
= =% I fDam,vaado TuhorlalfTub::naI Created_Data/project_bft/project_bft.sres/sources_1fimports hdlbftlib/core_transform. vhdl =
S 2} clk : in std_logic;
g
L process (clk)
if rising_edge(clk) then
process (clk)
|f rising edge{clk} then

(68, 20)

-8 C:

-8 C: ,,'Dam,vaado_Tuh;nalﬂ'ubar|aI_Created_Damfpro_]ect_bft,,"prmect_bft srcs,.’sources_lﬂmportsﬂ'ndl,.’FlchufFer v
[+l C: {DataNivado_Tutorial/Tutorial_Created_Data fproject_bft/project_bft.sres/sources_1fimports/hdlbftlibjround_4.vhdl /=
[l C: /DataVivado_TutorialTutorial_Created_Datafproject_bft/project_bft.sres/sources_1/fimportshdlbftlibfround_3.vhdl /5

m

108 occurrences of ‘clk’ in 9 of 10 project files x
/2 Td Console | () Messages | [ Log | [2) Reports | [ Design Runs-. 4% Find in Files

12! 18: Find in Files Z4 1} H 7|

6. Findin Files &0| A CIAZ 0|8 T}Y 5 8}LIE SH51D, THAO| A clk 7} L 5H2

ﬂIlHJ

MEAS}CY.

— —

Text Editor= ME{El MU S 2ESID, THAOM MEHE k7t = =S C2E 0ottt

il
ojo
i)
ra
N
2
>
rir
o
0%
mjo
-
ofn
ot
N
2
=2
4
0
N
olr
rot
noe
4r
n
>
ro
El
=
=}
k=)
rx
o)
Ar
1%
N
or
mjo

H|bEE IDES= RTL 241 91 [P #{AE 010K 814 S mats}n QT E 3k RTL CIXLQl A0 A M5 2
MYABE Mot WS HES 4 3

— o

Il
1
30
rir
Q
o
P
_|
—
)
e
a
v
[0]
«
(o]
=}
el
c
@D
(@)
>
D
0
a
Qo
m
)
_r;

1. CIX}QIS N USHA AtHE 7| 2|8f Flow Navigator 0f A| Open Elaborated Design 2 M EAS}C}

2. 0|9l EH}O| Layout Selector Z2LC}2 0|40 A Default Layout S MEHSH 4= QICL.
Elaborated Design2 RTL Netlist, Schematic, Graphical HierarchyE H| Z3%t Ctst 24 HE Alslist
= ULt O] 7Oll= RTLE CIH ASHD X[ Holot=0 &8 F= "cross-select” 7| 50| ULt

3. RTL Netlist &0|A 2% AZS MHE 1, Schematic 2 HAESIC|

AS WHEE 27| 2l 22 H= 2= LYE, Schematic H & 0 7+ 0f A{ Expand ConeO|Lf
Expand/Collapse?} 22 OIS 0| &3t AH I E S &HZ 5= RACh Schematic &S 0| 8517
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& XILINX.

QI3 B NS HEE H/HLE L3105 AFA 7}0|E: HHJE IDE 0/23/7/(UGB93)0H A BHoI%t
% Stk

4. Schematic O Al 22! AIAEA = SILIE MEHSITD, 2= 221510 Go to Source L} Go to

| —
Definition F & 0{ £ MESICE

Text Editor= 2| OIAE A0 CHss MS MENST, 10|2t0| EBH7| 3} RTL AA mAUS
QE5ICT Go to Definition 2 00| 42, R & ™HO|E &5l Q= RTL AA IS @ ZSIHC}
Go to Source2 = MEHE| MIO| QIAEHAE ZESIT Qe RTL AAE QEBICL

5. H|H}E IDE 8}EtO| Messages &2 221511, HA|X|E HESIC}

6. T A|X| EH0|A Collapse All HE S S 2|StC}.
7. Elaborated Design H|A|X| & =HEFSHCE

HIAIX|QF ZEEl RTL &4 T2 7|

Ho

|et ARl = @37t S0 AL
8. &3 = S}L}Z 2SI, Text Editor = ST+ 24010f 5+0|2H0| EEl RTL A4 TS Q Z3tC},
9. Text Editor & ZZ 3L}

10. Elaborated Design & HiL{ 2=%9| X & Z&!510{ Elaborated Design 2 ZS&3} 11, =012 2|d}

OK £ S23ict.

Step 4:IP 7}EH 21 0| 25}7|

ALY TP FHHEOE HHE P AO| A0 8l 4 7SS0 HMag = JA=F S0t Crefot
YYHOZ FIF2E 2RO FME 5= ACE IP= HAHDOO|FotALE dd R OA[=7F 7HSSHE

1. Flow Navigator 0j A| IP Catalog HHE S Z&!stC}.

N

IP Catalog £ Zl0tA|, O§2{ 7IH|12| Sl IP ZHEHE HsS HAEDIC]
3. Basic Elements E2HE =HESHC}
4. DSP48 Macro £ & Z&!3tCt

Customize IP Ll ot AHS HIBHE L{O A 2 2 Z o0} HIBtE C|XHQ +E= & WO IP
HAE|OIO|H|O1M L AT TR O|NS +8Y 4 USE SHFCHIP AT 720 M X Felof thet et
KMot SR = H/Hf 2 LA £ A AF 7F0[£: IP L]AF2IUG896) R HIHf = LJAFOl ++E AFE
AJEIATL- IP L] AFPHUGI39 O M =holeh 4= QULH.

5. & CIXtQlof IP & F7tSHX| 1 Customize IP LS XS Z 2512 H Cancel 2 2 &3t

6. AZL Hi{ 250 X E 22/8}0] IP Catalog £ Z23HC}
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& XILINX.

Step 5: Behavioral Simulation &gl 6} 7|

HHIZ IDE= T2 HEQ A A|2O|NH AAE 71610 22| 4= YU EE §|F = Vivado SimulatorS
I.

HE ol
QICE 0|2 S3ff AIZ|0|M M HEF20|MStD, A|Z20|M 24 HES 48T

o
S5t =
o . . . . o
22|t o= QUL £k BH O|FOf| RTL &4 A0l A Behavioral SimulationS A3igh 4= QL.
1. Flow Navigator Of| A{ A|&2{0|M L Q| Simulation Settings HZH 0 & Z 2lsIC}
- Project Settings @
. 3 . Simulation |
& Target simulator: Vivado Simulator -
General
|'.;u_u* Simulator language: Verilog -
simulation Simulation set: = sim_1 -
@ Simulation top module name: | bft_tb |:|
Synthesis V| Clean up simulation files
D Compilation | Simulation | Metlist | Advanced
Implementation Verilog options: |:|
* . . —
i—J'I Generics/Parameters options: |_|
Bitstream —debug |typia| |
= = --mt |aubo |
P SDF Delay |sdfrnax |
= —rangecheck
Enable fast smulation models
More Compilation Options
Select an option above to see a description of it
Cancel

212! 19: Simulation Settings - 21 H|0| E

2. Compilation, Simulation, Netlist, Advanced 59| Zt B LHO|A 0|8 7ts53t M™ S MATE LIS
ietdAHE B E5H7| I8l Cancel 2 2250

—_

3. Flow Navigator 0f A{ Run Simulation 20| £ =2/t Ct2, A{E-0| 70 A| Run Behavioral

Simulation S = 2!3HC}

4. Simulation 24 & HAESID, 2ASICT

—

AN Z2201 82 H/bf= LA} 2] +E AEA} Zf0[ = 2 & A[F0)/0/4(UG00) R &/6f &= LJAFS +E

APE X BIAL: 2 2] A|Z 20/ A(UGI37)0| M ECF A MBHA CHE 1 QUCE
5. Simulation B HjLH{ 2| X O}0|2 & Z&!/5}0] Simulation S S &L}

—

6. ZAl ¥1ZAS METCIM, No £ St

= -
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& XILINX.

CIROl Ha2 oty & 73 Z2M A0 27| CHE BHHA0IM 018 = = o8 82 283, Mg
= A= GEOICE 4222 0f2et S 2FotALL &= LAt Al A& T Efof Cfet

O eo]dE MTY = UCE Lo T2 M A0 2 THA| AP AL 0f| A lSHALE, CAHY BATE = AP
M=o 2|ZEE YE37] /I8l Tclpre & Telpost AR EE o/ = ULt

1. Flow Navigator 0| A{, Synthesis L} 2| Synthesis Settings 2 ME{SICH

|.
_L

Project Settings Cizt A& XHE Lt Synthesis Settings2 H|HIE 2tH S Ad
o S0 N2 = A=F SHECE 0|24 SH0f| CHet SHHQ &
ALEAF ZFO/E: BFHS(UGI0)O| A =Holst &~ QIC}.

t=dl o8& =+ A=

5 =
YL UHLE ALl FE

g"i'-'_:. Project Settings @
P | Synthesis |
@ Constraints
General
I"-:]]J Default constraint set: | & constrs_1 (active) -
4l

Simulation Options
@ Strategy: A Vivade Synthesis Defaults (Vivado Synthesis 2013) -~ | B
Synthesis Description:  Vivado Synthesis Defaults
D =l Synth Design (vivado) -
Implementation tdl.pre
5} . td.post
g -flatten_hierarchy [rebuilt ]
Bitstream -gated_dock_conversion [o'FF ] E
_ -bufg 12
=L ~fanout_limit 10,000
P -directive [Defﬁult ]
-fsm_extraction [auto ]
“eep_equivalent_registers ]
-resource_sharing =
Select an option above to see a description of it
OK ] [ Cancel Apply

W}
o
N
(54
o
0x

X
ox
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& XILINX.

2. ot SME HESH 2, 02 20 Of LIEFEH ZdX &, Project Settings L&t At ZH= O] Implementation
HES Mefsict
Project Settings2 Implementation 48 & HIHSI0] HZAEICH 1HH MAS Qo 0|2 = U=
SMG Tholet 4 QUCE 0243 SMOl Cfgt ML MY b/LhE L/ALl +E NG} IO/
ASHUGI0H)Of A BHISt 4 ULt
ﬁ"‘ Project Settings @
P Implementation |
@ Constraints
General
. m Default constraint set: | &= constrs_1 (active) -
1l
Simulation Options
%’ Incremental compile: ||
Synthesis Strategy: A Vivado Implementation Defaults (Vivado Implementation... » | 03
|> Description: Vivado Implementation Defaults
peiomeniosen =) Opt Design (opt_design) -
v 1; is_enabled =
] e 3
Bitstream tol.post
5 £ -verbose [
-directive [Default
F More Options
=l Power Opt Design (power_opt_design)
is_enabled [l
tel.pre
£ oot '
Select an option above to see a description of it

=]

’ OK ] [ Cancel Apply

o =
=2 =2 "1

O[X| HlHtE 2hd S S Al%e EH|7t 2tz & ATt
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& XILINX.

.o =

Step 8: /g &l C|X}Ql 24

M=l C)XFRIE Y of C|XFQlI 2 A Timing Constraints Mo, I/0 Eefjd, 220|122, C|H A A0
HUS AW = JALCL O3t 7| S0 Ciet @ H2 CHE X|EAMO|A CHFE D QK|S O] THA O A ZHELS]
o= 5 ot

=

Flow Navigator O A{ Open Synthesized Design S MEis| 1, 2 =% C|XQIS 7|C}EICt

HlHt= IDEE g & CIXtQIE RESHL, 132 W2 E0M ASohM A E L g & TRt

HESI= S0 #340| 22 & Z10|H, Implementation Completed CHZH A X7} CHE THAIE MEiSH o~
UL E LIEFHCE

mjo

Implementation Completed @

[0] Implementation successfully completed.

Mext

@ Dpen Implemented Desigre

Generate Bitstream

View Reports

Don't show this dialog again

| oK || Cancel |

2. OFE HME F ©QQLO| Cancel S 2250 Lot ALE B

Of LENOIM BHd & CIRHRI2 A% S UL &l TRl 7|50 tiet HE7F 2t 5B, 7o &

3. 0|2l EHtO| Layout Selector Z2LC}2 0|40 A| Default Layout S MEHSICE,
4. H|HIZ IDE 9| 3}EH0]| Q= Reports 2= 2 B2 S2IsIC}
Reports 20| EZ|X| RS M, Windows > Reports£ & == UL}
5. E|ZEE AESH| 8l Vivado Synthesis Report £ G & 2 &3t}
6. Z|ZEE ZED}7| /¢l Utilization Report £ C£ Z2!sHC}
7. Olof tet HEVH ELH, BE 2| ZEF Bt
8. H|HtZ IDE 9| S}EH0| Q= Messages 2| =2 B2 S!St}
Messages & 0| G2|X| %2 M, Windows > MessagesZ & %= QILC}.
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Messages &2 Errors, Critical Warnings, Warnings, Info, Status S1t Z2 &7 %l 27| Ct2 O A| K|
EtelS CI2S2 0I5t 215 B O HIAIX| Ef R 2EE M-S

=2
9. EE Messages £ YF5t7| 2[5l Collapse All HHES = ElotCt. ==

10. Synthesis H|A|X| & ZtESHCE

11

Synthesis HA[X| THE 23 E PE, oA I Lo £EF 3t AZEY Y= AS & 5 UL 0
ooe

235 = AdEE ZEIS} i HO| A H Stk 2l 2 SFO|2F0| E Xl A A 1Y ZTSE A
[e]] I-
AAE .
| Synthesized Design - xc7k70tfbg484-2 (active) X ‘
Netlist —Owe x L Project Summary X | @ Device X | @l bftvhdl x [m
= M | C:/DataMivado_TutorialTutorial_Created Data/project_bftjproject_bft.sres/sources_1jimports/hdlbft.vhdl
- 84 signal loadEgressFifo : std logic wector (7 downto 0); -
5 1] es -
i Leaf Cells (215) @ e6signal wbDataForInputReg : std logic:
arnd1 {round_1) y | a7 -
£
arnd2 {round. I P .
B8 --data needs two levels o nin
arnd3 {round, . R
arnd4 fround 89 signal wbInputDataStageO wbInputDataStagel : std logic wector (31 downto 0);
egressLoop[0].egressFifo (FifoBuffer_g) £ 90
egressLoop[1].egressFifo (FifoBuffer_10) 91 begin | |
egressLoop[2].egressFifo (FifoBuffer a9z !
egressLoop[3].egressFifo (Fifobuffer) 93 —-get the da in a3y the 3
egressLoop[4].egressFifo (FifoBuffer_14) 94process (WbClk) -
egressLoop[5].egressFifo (FifoBuffer_0)
" N 95 begin
egressLoop[6].egressFifo (FifoBuffer | m as BT tDatast 0 <= wbT thata:
egressLoop[7].egressFifo (FifoBuffer @ wbInputbatastaged <= whinputDatar
ingressLoop[0].ingressFifo (FifoBuffer a7 wbInputDataStagel <= wbInputDataStage(;
ingressLoop[1].ingressFifo (FifoBuffer il ? 98 end proceas;
ingressLoop[2].ingressFifo (FifoBuffer_1 [E/ 99
{1l inaressl oonl3l.inaressFifo (Fifofuffer 7) =] 100 --state ma o load data from the WB bus to the
£» Sources™. [} Netlist 5 101 process (HbClk)
102 b
Source File Properties _ Oy x b4 sgin
103 if rising edge (wbClk) then
&= 5%k 104
@ bft.vhdl 105 if (reset = '1"} then
106 readIngressFifo <="1";
-
Location: C:,ﬁ]amMvado_TutnriauTumnal_Creahed_Data;‘pmJect_: 107 loadState <= 307
Type: VHDL =) E 108 whDataForInputReg <= '0°;
109 else
Library: work. [] 110 readIngressFifo <='0";
Size: 10.9KB 111 loadState <= loadNextState;
e . - S 112 wbDataForInputReg <= wbDataForInput:
| L rg 113 end if; -
General | Properties 4| [} | 3
Messages — O > x
Q| @ . (@) 2 critical warnings (1) 107 warnings [V] @ 288infos [ | (i) 364 status Show Al
@ [Common 17-201] Sourcing td seript 'C:\Users\randyh. XLNX \AppData \Roaming flinx Vivads init. td' -
(@ [Common 17-347] Attempting to get a license for feature ‘Synthesis' andjor device wc7k70t =
(@ [Common 17-343] Got license for feature 'Synthesis' and/or device 'xc7k7ot'
@ [synth 8-635] synthesizing module 'bft [bft.vhdl:57
W B[Synth 8-614] signal 'whInputData' is read in the process but is not in the sensitivity list [bft.vhdl:94]|
[Synth 8-614] signal 'wbInputDataStage0' is read in the process butis notin the sensitivity list [bft.vhd|:94]
--(@) [Synth 8-226] default block is never used [bft.vhdl: 127]
(@ [synth 8-638] synthesizing module round_1' [round 1.vhdl: 501
(@ [Synth 8-638] synthesizing module 'coreTransform' [coretransform. vhdl:60]
[Synth 8-256] done synthesizing module 'coreTransform' (1#15) [core_transform. vhdl:60]
i) TSynth 8-256] done sunthesizing modiie ‘round 1" (2215) lraind_1.vhel: 501 A
| I =

3 Td Console™, > Messages | [d Log | [% Reports | (% Design Runs | &% Find in Files

a3 24: 22 mpdar AFE g HAX]

12. Flow Navigator 0| A{, Synthesized Design O}2}| 2| Report Timing Summary £ MEHSIC} Report

—

Timing Summary CHSHAXEZF D RICEH O] HEH0{o| 08 WEQ SMES HAETICH
13. CIZ2E Mo 2 MY =5 OKE S5t

-

Timing Summary Results &2 AL}
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Timing - Timing Summary - timing_1 — O 1 %
aQ = ?ﬁ - @ 4 Design Timing Summary
13
General Information Setup Hold Pulse Width
----- Timer Settings . )
..... Worst Negative Slack (WNS): 2.415ns Worst Hold Slack (WHS): MA Worst Pulse Width Slack (WPWS): 2.127ns
- Clock Summary (2) Total Negative Slack (TMS):  0.000 ns Total Hold Slack (THS): MA Total Pulse Width Negative Slack (TPWS): 0.000ns
(- Chedk Timing (52) Mumber of Failing Endpoints: 0 MNumber of Failing Endpoints: NMA ~ MNumber of Failing Endpoints: 0
- Intra-Clock Paths Total Number of Endpoints: 8344 Total Number of Endpoints:  MA  Total Number of Endpoints: 1468
[+-Inter-Clock Paths
El-Path Groups All user specified timing constraints are met.
[+ User Ignored Paths
[+ Unconstrained Paths
2 Timing Summary - timing_1 X
212! 25: Report Timing Summary
T& ol o=t EfO|YUE H O F= Timing Summary Results &8 Z E$HCE Timing Summary
Results &0| ZtZ0|| = E2|0|M 2|28 FHH 12| 5tLIE S&/eHot.
14. Flow Navigator 0j| | Report Power & MEHSICE.
Report Power Lot &fAHS @ ETHCt O] HHOO| CtYot HEQF 83 HESH]
15. (22 Mo AME| TS OK £ 22siTt
Power Results &2 @Z3IC}H 73 O|MOf| 0| =&l M3HE 203 = Power Results &2 ZESICH
2 ZE= G5H0|H, 2|ZE0f DIRAE O|SotH, ZL2! 260f LIEIH AMT, 2[ZES] £ MM
oot dMEEE HSste 2EHE A0 At
MI&l= M2 CHE YEE HESH| I8l Power Results & ZH52| E2|0| M 2|28 7tH 22| T
uss 22t
UG888 (v2014.1) April 1, 2014 www.xilinx.com 38
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Power - power_1 — [Eals
AT ¢ |
5 Settings » o ) ) o ) ;
y _ Power estimation from Synthesized netlist, Activity derived  On-Chip Power
 Power S I from constraints files, simulation files or vectorless analysis.
[ °_"_‘Er_ upaYY . Mote: these early estimates can change after [] Dynamic: 0.217W  (73%)
[=-{= Utilization Details implementation.
-2 Hierarchical | 8%
O Clocks:  0.017W
Total On-Chip Power: 0.299 W 18% I Sicnak 0.040 W
73% iqnals: !
Junction Temperature: 25.7°C 6%
[ Logic: 0.012wW
Thermal Margin: 59.3°C(23.6 W)
I BRAM: 0.046 W
Effective dJA: 2.5%C/w
_ o age, | DSP: 0.096 W
Power supplied to off-chip devices: 0w -
O1/o: 0.005W
Confidence level; Low
27%
[[] Device Static: 0.082W  (27%%)
L
5 Td Console | () Messages | Gd Log | (2 Reports | [ Design Runs-. =0 Power | (3 Timing
dE 26: M3 2| EE
16. Report Timing Summary 1} Power Report &, 112|100 ¥2{Q = 2 = Text Editor &S S Z3tC}.

Step 9: £ El C|X}Ql(Implemented Design)

H|H= IDE= ¥ o =, oI-f 22| C|XtQl &4F2| C|XtQl Constraints 3 HIZ|AEE HES = QUCH
C|XtOIS XMASHH, B A=l Constraints2 20| XDC A A mHU0f| 2+ =ICH HHH, ALY
Constraints2 SX| ¢t AE 2 A 22 Constraints It A | {&= =& QICt 0]

220 ZH IS HIRT uM & EO[Y Sl E2|H ConstraintsE HEY = ALF S0, Yol A2 npd

w3t A2 AT 4 UC

—_

FHE |l @

re

rlk

1. Flow Navigator 0j <] Open Implemented Design S X E{SHCT,
2. 4% CIXOIS SE3H7| SUsH Yes = Meystn

Implemented Design0f| 2 =t 5, Device &0 A 7131 AtE ZHolgt 4~ QICt.
3. H|H}Z IDE S}EHO| Q= Reports 212 B2 S 2IsiC}

Reports 20| €2|X| 2™, Windows > ReportsZ & %= QIL}. Place Design 5! Route Design0j| A{
UL B|EES MeSlD AL YEMCIH 2 2| ZES BELL

4. IDE &}EH0f| Ql= Messages 2= 42 MEH

rot

=y
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DFOF Messages 20| €2|X| & =CtH, Windows > Messages= & == QILC}.
5. @E Messages 2 2/%55}7| 93 Collapse All HE S S2i3tct =

6. Implementation Z & = 2tSHC

-

Design Initialization, Opt_Design, Place_Design, Route_DesignO| A| | A|X| E =tQIBHC}

TEXIPERE

C|XtQl9] P&RO| 22 =l =, = Timing ConstraintsO| £atst=X| AS3517| 2|8 Ef0| | 2|ZEE MMat

== QUL Device HO0i|A 2t2 8 Z2E HEDH| fI3f Timing Report HO0|A| Z2E MEE 4= ULt EtO[Y
ZH7F ACHH, 2 E s Z5t7| 9I8H RTL 22 THAO|LE C|XHQl ConstraintsS BHA| ZHolgt o~ /T

1. Device &0| A, C|HIO|A B} EIS C|A

rult|

20|35} 7| 2|3l Routing Resources HHE

E
Of = Device &0 M 2t H4M S =g 5= UA SO M2t 2teE a8 2HRI5H7| 2|5
d f

ClHfO| A LSS Shrj3)

R
I
=
re
1%
ro
Iy
Ho
om
mjo
HT
N
40
of
o
o
o
ot
>
30
iml

2. HHI= IDE7I Aoz MEE AHE FASHAL eS8 HE 5 UZE Device =2 SHt

00 A Auto Fit Selection H £
3. Flow Navigator 0f|A{, Implemented Design L 2| Report Timing Summary £ & Z2/sIC},
4. C|ZE Z|ZEZ MM35}7| QI8 Report Summary Timing CH&HA XHO| A| OK & S &It}

5. Timing Summary Results £ 0| Zt= I 20| A, CtS S MEH:
Intra-Clock Paths > bftClk > SETUP...
Timing Summary Report & 20| E0]-2 & 7|0 A, Device %0 A Al e4s}

=4 StO|2t0| Egt EtO|Y
B2 E L, Timing Summary 0| M 02 425 =5t 22 E B

£ dE3iCL

o E

6. Timing Summary Results & Zt= O 0| M, LSS MEH:
Intra-Clock Paths > bftClk > HOLD...

Timing Summary Results & 2=9| E|0| £ £ 7|0f|A{, Device &0 A M
o
o

2 2l3tCt Timing Summary Results 20| A o2 ZZ2E MEHSI, 2t
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Implemented Design - xc7k70tfbg484-2 (active)

Sources N m N E 4 T Project Summary X | Device X Ouw =
Q = e
A= wah A|E

=I-f7 Design Sources (1)

arnd1-round_1-a&R1
arnd2 - round_2 - aR2
arnd3 -round_3 - aR3
arnd4 - round_4 - aR4
ingressFifo - FifoBuffer
egressFifo - FifoBuffer
Constraints (1)
=} i constrs_1
il bft_full.xde
Simu\aﬁun Sources (1)

e

2 X

- wut- bf‘t SBFT

[EF

Hierarchy | Libraries | Compile Order

il

&5 Sources | [} Netiist

1
g

Path Properties
& +%ET =

|

# Path 13

AR

~ Summary -

Slack (Hold 0.085ns
Source [ ingressLoop[4].ingressFifo,/buffer_fifoinfer_fifo.twc

Destination [ ingressLoop[4].ingressFifo/buffer_fifo/infer_fifo.nes
Dath Grain hftrle i

« i =

General | Properties = Report | Cells | Options

Timing - Timing Summary - timing_1 o @ =

A TEReE+ P 4 Intra-Clock Paths - bftclk - Hold

:~General Information A Q Name s\aa(l From To

esign Timing Summary
#-Clock Summary (2)

b

# Path 12 0.057 egressLoop[0]. egrassF\fu,.’buf‘fEr _fifojinfer_fifo.wr_addr_reg[8]/C EgressLuup[U] egressFifo/buffer_fifofinfer_fi..._ram_performance. fifo |
P 4.0

m:.ar SEtﬁ!wgs \F\‘ # Path 11 0.050 egressLoop[2].egressFifo/buffer_fifo/infer_fifo.next_wr_addr_reg[1]/C egressLoop[2].egressFifo/buffer_fifo infer_fifo.wr_addr_reg[1]/D -

+ ff*{?ﬂ'g th H # Path 14 0,087 egressLoop[0]. egressFifo/buffer_fifofinfer_fifo.wr_addr_rea[8]/C egressLaop[D]‘egressF\fonuFFEr_ﬁfuInfEr_ﬁ _ram_performance. ﬁfo_ k-
n ?th(?l’k atns & & Path 15 0.099 egressLoop[2].egressFifo/buffer_fifofinfer_fifo.wr_addr_rea[5]/C egressLoop[2].egressFifo/buffer_fifofinfer_fi..._ram_performance.fifo |
. Setup 1,208 . & Path 16 0,108 egressLoop[5]. egressFifo/buffer_fifofinfer_fifo.next_wr_addr_reg[6]/C egressLoop[5].egressFifo/buffer_fifojfinfer_fifo.wr_addr_reg[s]/D
= 50 ns__ # Path 17 0,111 transformLoop[3].ct/xOutStepReg_reg_ 0/CLK egressLoop[5]. egressFifo/buffer_fifo/infer_fifo.block_ram_performance
£ EE T () ) it = Path 18 01.111 inaressl aonfilinaressFifn/hufferfifofinfer_fifo.rd_addr_tmn_real 71 inaressl oonll.inaressFifohuffer fifndnfer fifn.twn rd addr real&lm
Pulse Width 2,100 ns (30 = Pl 1 b
% Timing Summary - timing_1 X
1= Td Console | > Messages | [ Log | (2 Reports | (% Design Runs | 4 Find in Files (3 Timing

1% 27:Efo|Y Ao O Bt9E HE

7. dEE EfO]Y BZO|A Device FLt Timing Summary Zo|M Y H7E 27| 25l

Schematic HHO{ E MEHSICE

4o

XbX: Schematic &2 97| 8| F4 7|5 7| & 8| & =ICt

A%
mju
1
Of

Schematic &2 @1, MEHE EIO|Y AEE 2ot AHOHEIS CIAZ2O|BtCH AAHOHEIS E2{ £ 7]
2|38l Schematic & o] ZH 2! M| 50| A| ExpandLt Collapse Outside, 22 Expand Conelt Z2 HHOE
O|85t1, EIO|Y d= 2| 22 A2 HEDHT}

8. Schematic & ZR3ICL
9. Device F0|A, EtRE B|AAE B 2I35}7| 2|5l Routing Resources EHt HHE S CHA| MEHSICH

Device 2 2t M0 CHot =7F SMZE O] i E A AEA BHS TIAE2|0|5HA ElCh
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S OXIRIo REE /0 ZE g 2 A2 ™M O|8l= IOSTANDARDs Constraints@ 2
b. Write Bitstream2 A|ZtS}7| M0 O] @2 ojo) MM S HESH 4= QICt

I_l r

1. Flow Navigator 0| A{, Program and Debug O}2{ 2| Bitstream Settings S M EHSIC},
Project Settings LS} A ALE @ E S} Bitstream Settings2 write_bitstream HHO| 2 O|2% =~ Q=
FHO| BN AL = UEE SHECLO|Z D S MO Chot S| Xl Y XU O|8YH 2 H/Hf.E L)AL/
HFE MG} IO/ E2 Y B /B Z(UGI80N A Bholst 2 it

g'ff_:. Project Settings IEI
P - Bitstream |
@ =| Write Bitstream (write_bitstream)
General tel.pre
i td.post
-raw_bitfile 0
Simulation -mask_file ]
@ -no_hinary _hitfile =
bin_file 1
Synthesis Hogic_location_file 0
D More Cptions
Implementation
'é} s
Dot
Bitstream

Select an option above to see a description of it

a2 28: H|EA

Im
u
x
2

2. Project Settings CH3} A XS S 235H7| 2|8 Cancel & 2 2!$tC}
3. Flow Navigator Of| A{, Program 5! Debug A/’ 02} 2| Generate Bitstream HHE S Z2I$IC}

4. HEAEEZO| MEE 20|, BHOZ 2|LEE H7| 2|3]| Bitstream Generation Completed
Ot AHO| M OK & 2 B[ HC}
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& XILINX.

Step 11: Journal THU A Tcl ATZE MA

2 .5 (Batch Mode) 32 O #1211, BlBFE IDEOIA Aots ZECt 022 227} HLt CIxRl2
57| 913 0f2] W MO WRSICIT, B2 RS X1S2f0l7| 9o Td ASYES ALBSHE 0| B
¢ 59 T2 ol30f 2/EE MY YHOIS ATYE0] 37t 4 Uom, SH Yol CIHEf
o
=

He 2 5+ UCt

e o

8

m R

24

HHI== Aaof a2t & 7ie| oS M-dstCh

e H|HIE 1 (vivado.log) U2 HHIE MMESOH AHE B=Td HHO S|AEZ|QF AOE
b

o HHZ= & NE (vivado.jou) U2 21 MU0 7| F &l F7tH 2l YMZ G0l Bt MM St
i

Ol2i3t T2 27| T2 CIRHel Xeg +37| 2l
02 F2 YOIk E HHIE HES M2 Td A3YES

E229| vivado. jou IYE 083t0] CIR2IS yBtED| Bast 2
UTE. Tdl Y20 U SM0| T2t SHEQ MY L/uLE LA 7E Tcl FEO 2T
710/ E(UGE35) 0| A BHeIZt 4= Uk,

Log %! Journal ZE

O HlbhE S0| XS o2 AT XY
MSHA =ICH H|HEE IDEE O| 2%} 0|2t EtAHE HH 2HA
=

U EE 2dd ME oY (.xpr) X CIAMEE| L E HdotT} O
Z2dE % b 1DEo E':orEl J|thehe R E 2ot Y ClAER0|E ZRME MES 2O 4 ULt
1. File > Exit & MEHSI{L}, Tcl HEHO 2O10| A exit EFO|ESHCY,

2. HHZ E2 Z&3}7| ?/sl OK E S2/3iC}
3. H[HIZ 27 (vivado.log) ItYS HAEDICH AL HOM e Ot E2tRKE 0| &%= 40| O

202 % 9.

<Extract Dir>/Vivado_Tutorial/vivado.log

xH7E: 0| = Lab #29| Step 1, H|HFE A|ZFo A Start-in 42 28l 9|x|o|C}.

5. Text Editor 0| A| vivado.jou It S Q=S

6. HiHt= M2 mes AEDIL =R o= It 22t E 0|83t= 40| 0/ 4 AL,
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& XILINX.

10.
11.

12.

<Extract Dir>/Vivado_Tutorial/vivado.jou

g 295 EH, 47| O E I Z20M FAeH As =l £ Utk

#
#
# Process ID: 10736

# Log file: C:/Data/Vivado Tutorial/vivado.log

# Journal file: C:/Data/Vivado_Tutoriallvivado.jou

source "C:/Users/xxzx/AppData/Roaming/Xilinx/Vivado/init.tcl®

start_gui

create_project project_bft C:/Data/Vivado_Tutorial/Tutorial_Created_Data/project_bft -part xc7k70tfbg484-2
set_property simulator_language Verilog [current_project]

add_files {C:/Data/Vivado_Tutorial/Sources/hdl/bft.vhdl C:/Data/Vivade Tutorial/Scurces/hdl/async_fifo.v
C:/Data/Vivado_Tutorial/Sources/hdl/FifoBuffer.v}

add_files —fileset sim_1 C:/Data/Vivado_Tutorial/Sources/hdl/bft_tb.v

add_files C:/Data/Vivado Tutorial/Sources/hdl/bftLib

set_property library bftlLib [get files {C:/Data/Vivado Tutorial/Sources/hdl/bftLib/round 4.vhdl
C:/Data/Vivado_Tutorial/Sources/hdl/bftLib/round_3.vhdl C:/Data/Vivado_Tutorial/Sources/hdl/bftLib/round_ 2.vhdl
C:/Data/Vivado_Tutorial/Sources/hdl/bftLib/round 1l.vhdl C:/Data/Vivado_Tutorial/Sources/hdl/bftLib/core_transform.vhdl
C:/Data/ViVado_Tutorial/Scurces/hdl/hEtLih/bEt_package.vhdl}]

import_files —force

import_files -fileset constrs_l -force —norecurse C:/Data/Vivade Tutorial/Sources/bft_full.xdc

update compile order -fileset sources 1

update compile order -fileset sources 1

update compile order -fileset sim 1

synth_design -rtl —name rtl_1

close_design

launch_xsim -simset sim_1 -mode behavioral

closs_sim

launch_runs synth_1

wait_on_run synth_1

launch_runs impl_1

wait on run impl 1

open_run synth 1 —name netlist 1

report_timing summary -delay type min max —report_unconstrained -check timing_ verbose —max paths 10 -input_pins —name timing 1
report_powsr -results {power 1}

close design

open_run impl_1

report_timing summary -dslay_type min max -report_unconstrained -check timing_verbose —max paths 10 -—input_pins —name timing 1
launch_runs impl_1 -to_step write_bitstream

wait_on_run impl_1

2! 29: Lab #2 £ H|HIT X4 mojed

oA HCHEH, ZHE o H#22 AZE 2te)E Afd|ctot.

THm
o

£ aolg AbK|3HCt,

—

| AlEE

n>

& 5l= init.tcl script £ AASH=
U (Batch) AAYEO| A £ HIHHE IDE S QS BTt g17| Oj 20 start_gui 2t0lS AHBC.
ItY-E <Extract Dir>/Vivado_Tutorial/run_bft.tcl 0| X{Z5}7| 2|5 Save As HZH 0| E 0|8 tLt.

run_bft.tcl AR EE QESI 1 2 E “project_bft” Occurrences £ A4S0 “project_bft_batch" =2
CH St

ASBEE HAESICL O] Z2HME BE AJEEE O] XYMl Lab #1 O M AFSE H|-ZE2XE &

DTZME MY AF2 =2l add files 8l set property 0= &, Constraints AFZ
ot FHOO| FZoljof ot

mZ2ME J|H C|XIOlIS AMAS

o o

-—

C

A
o

ob launch runse synth design & OO AMEE[RULCE.

L
-
N
r
-
>
(o3
=
_(?_I-

AM3ist [, launch runs HHO|E 0| &3iC}

FOoft Y FHE/0f(synth design, opt design..)E launch runs$9f 2ot TZHEQ) A2 & + 00/

A FHOA QL launch_runs FEHOIE SYXOE [HE NYd, JEEE FU FU 48E

YE Tcl SME2 JfXA QITf. EOf XAEH FEE HiHftE CJAQ +E rcl FHEo FmEA
JfO[E(UG835) 0fAf &Foigt = QICf.
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U E(Batch) Z2HE AJZE HE

SELFO| T XFRI MM 0| A I|7C|A-|9| Lab #2E 2t 28I X| 23U LCHH, vivado. jou I Y2 Step 104 A
Stepl27tX| 9| etHSH C|XIQl E2RE BHYSHA| %=L} 0] B R, Vivado Tutorial C|HEZ|0fA

&2 & & run bft project.tcl AJEEE 0|8 = RULCL.

run_bft.tcl AIEEQl X W 2tQl2 CIAtel Z2HEE d/dstn, Bt XA BES
HI|S5tn, AA RTL Y XDC IS F7tstH, VHDL 20|28 2| & HO|strt 0| AR E = 3hd I 714
Alal synth_1 & impl_1 & MM5IH, Constraints A7, constrs_1 2 M O|SHC}

CHS 9 2tRIS2 RTL ORI s} BHE D, AIB0|M3ICE 2 B2 QAL 0| +8E Tav}
gt
1 LQAAIEES 02 ¥ UYT 4+ UEE J|E TRHEV HO{#7| 98| —force SN

create project HHO0{0| FI}5HC}

2. T A3 EEONAM 2t IHEE THS7| 2o # d2S HYUSHALL 2t A M50 A3 - EOA
orzfel erelss MASHC
#synth design -rtl -name rtl 1
#close_design

#launch_xsim -simset sim 1 -mode behavioral
#close_sim

Of XIFAMO O] EHAOM, et X T3S e}, & CIRelE ZMstEM T3S 23Ut
2 (Batch) ER2 RN =, &g 2ot O3, EIO| Y A T 2| ZEE AL, 7o ZH5HA &
A0|Ct O] & +=&3t7| ?loiM= 2T EEC PO Xt ZoHiOF otCt. open_run FH 0|2}

Ct32| 37 2912 &EtA| wait on run synth
3. C+2 2SS ZEetdck

open_run synth 1.
report timing summary..
report_power..

4. wait_on_run synth_1... 2}Q| F[0f| 0|2 07| Tt}

O[X 23§
2= E[7|E 7|ChEIC OFX]

A
) =

]

Atsta, $HA0| SR E7| S J|CHRICH 13 CHe 23S ARl D, 10|
ooz 7

o EEE write bitstreams A|&SIA, 22 5|7|E 7|CHEICE

Ol md2 18 303 2 Z0|Ct.
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create_project project_bft batch C:/Data/Vivade Tutorial/Tutorial Created Data/project_bft batch -part xcTk70tfbg484-2 -force
set_property simulator_language Verilog [current_project]

add_files {C:/Data/Vivado_Tutorial/Sources/hdl/bft.vhdl C:/Data/Vivado_Tutorial/Sources/hdl/async_fifo.v
C:/Data/Vivado_Tutorial/Sources/hdl/FifcBuffer.v}

add files —fileset sim 1 C:/Data/Vivado_Tutorial/Scurces/hdl/bft_tb.v

add files C:/Data/Vivado Tutorial/Sources/hdl/bftLib

set_property library bftLib [get_files {C:/Data/Vivado Tutorial/Sources/hdl/bftLib/round 4.vhdl
C:/Data/Vivado_Tutorial/Sources/hdl/bftLib/round 3.vhdl C:/Data/Vivado_Tutorial/Sources/hdl/bftLib/round 2.vhdl
C:/Data/Vivado_Tutorial/Sources/hdl/bftLib/round 1.vhdl C:/Data/Vivado_Tutorial/Sources/hdl/bftLib/core_transform.vhdl
C:/Data/Vivado Tutorial/Sources/hdl/bftLib/bft package.vhdl}]

import_files -force

import_files -fileset constre_ 1 —force -norecurse C:/Data/Vivadeo Tutorial/Scurces/bft_full.xde

update_compile_order —fileset sources_1

update_compile_order -fileset sources_1

update_compile_ order -fileset sim 1

launch_runs synth 1

wait_on_run synth_ 1

open_run synth 1 -name netlist 1

report_timing_summary -delay_ type min_max -report_unconstrained -check_timing_ verbose —max paths 10 —-input_pins —-name timing_ 1
report_power -results {power 1}

launch runs impl 1

wait_on_run impl_1

open_run impl 1

report_timing_ summary —delay_ type min_max —report_unconstrained —check_timing verbose —max paths 10 —input_pins —name timing 1
launch_runs impl_1 -to_step write bitstream

wait_en run impl 1

Uz (Batch) Z2HE AJTE A3

O[Fl M22 Td ASYES Heye 4 Ao, Hlbhe
St= & & E(Batch Mode) 2 AlSHSH CHE, 22 £|H H|HIEE S =50}

1. 2= A0|A{, Command Prompt &2

ro

2
2P AAE SR OHER S HP0L, o2z AR ALPL & Z2E EFotnAL

CtH, settings32.bat O|L| settings64.bat

N
Rl

rot
mjo
-
02t
Ot
n

=
cd <Vivado_install area>/Vivado/2014.x
settings64

74

settings64.bat If &2 0| 2{F2| HFEO| HHt: E5 2W5l= 42 X =48

ot
mjo

MY,

3. <Extract Dir>/Vivado_Tutorial 2 C|HE2|E HZASID, & & E(Batch Mode) 2 HIHIE ES
Al

cd <Extract Dir>/Vivado_ Tutorial
vivado -mode batch -source run bft.tcl

4. Command Prompt #02 EHAJZEL| 7| |20, HHIE 21 EHES HAESICL

launch_runs BHO{7} AFREl S0|&, BO} M2 HEJt & EMHAIYER g Z0|=ct 3t
—
=)

2|ZE Sl A3 MEfj= T2EHEQ 20|10, M3MO| 22 El = 0|8 7HsSICt
H|HIE £2 22 0 = (Batch Mode)2 A& 7| 20, AA AJZET} A0 AR El S ZREIC}
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Step 12: C| X} Q1 AFE] =10l

|

1. H|HZ IDE £ A|&tSED O 20| M4 BFT Y& T2 M E (project bft batch.xpr)E& QLESHCL

Start > All Programs > Xilinx Design Tools > Vivado 2014.x > Vivado 2014.x*
Of CHAl FHOf 2tRI0j| M HIH = IDEE A& =& QAT

> cd <Extract Dir>/Vivado Tutorial/Tutorial Created Data
> vivado -mode gui

H|bH& IDE7} A|ZHEICE

2. File > Open Project 2 ZT2ME & Q E3} 1, project_bft_batch 2| &|X|E =QIstC}

—

—

H|Ht= IDEO| AHTH 2
SSEUCHE A2 E

3. Flow Navigator 0| A| Open Implemented Design HEZ 2510 131 =l C|X}QIS =20l

4. ARE[H HHE E2 ZTECE O] AL X HAM = OpF 2| = ALt

File > Exit

Z0 Qs TRHME A BHE SO 4 QU 0] HEfE HIEAERO
HI A 5}

29

=

Of XIHMOM o2f=2 CHE2t 22 &S HIRA =IAS Aotk
° J_LEX‘”E o DI |:|| _LLE_‘ll o A|._g_

o H|HIZ IDEO|M RTL ZE2XE

f 48
e ohd, AlEgold, 7 & dm|teold
f

e H|H
o HIHE A|E20|H, 2, 73 AIZ.
o THMEl C|X}QI0] Constraints &

. ElO|Y W MY FEE B,

o Device O C|E{O]| M 2t & Z1 AE.

o HEAEZ O MY,

o IZZHME J|B T AIZEE WH5H7| sl M oY (.jou) AHE.
o YO QM Z2HE 7|8 T AT YE A|ZL

o H|HIE C|XIQl $E Tcl shell & H|H}E IDE 7+ Mt

Poj2{2ol HiHtE CIRHY £E HX|& AR OROAM RHUYA CIXtel E1t Ct2H 22{F 5
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