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AHHOTALUA

B »T0if cTaThe ommcaHbl BapuaHTHI CO3MaHus 3arpy3odHoro (aitma mms FLASH

BBIIIOJTHAOIICTO 3aIlyCK MicroBlaze IIPpXU BKIIFOYCHHUH ITUTAHUA.

BBenenue

B mpenpimymeld cratbe OBUT PAacCMOTPEH TIPOIECC CO3MAHMS MPOIECCOPHOU
cucteMsl Ha 6ase codrmporeccopa MicroBlaze B cpene Vivado u Xilinx SDK. Oxnako, 3a
paMKaMH OCTaJICS OJMH HMHTEPECHBbI Bompoc: «Kak e Ham 3acTaBHTh 3aITyCKaThCs
MPOIIECCOp TMPHU BKJIIOYCHUW MHUTaHUA?» WHBIMH ClIOBaMHU, KaKHe IIard MbI JOJDKHBI
NPEINPUHATh, YTOOBI COeNMHUTH BMecte (Qaiin npomuBkn FPGA (.bit) u daiin
ucnoiaseMoi nporpammbl MicroBlaze’a (.elf) B ogun o6mwuit ¢aitn npommeku FLASH
namsatu (.MCS win .bin)?

Kak HM mapajokcalbHO, HO OTBET HE CIIOXKHBIM 00pa3oM HAaXOJHUTCS MPOCTHIM
noruckoMm B DocNav. Ho eciu 651 Bce OBLIO Tak MPOCTO ...

Iean cTaThu - OKa3aTh CIOcoOb! co3manus/ciausaus bit u elf B exuubii MCS pist
Arty Board.

3a ocHOBY MbI ¢ Bamu BO3bMEM Halll MPOEKT U3 Ipeablaylieil ctateu. Hanerocs,
4yTo y Bac Bce moydmiiocs HopMaiabHO M BCE 3apaboTaiio kKak cieayet. [1oab30BaThest Mbl
Oynem HeOoubIMMU yTruuTamMu Vivado, 1ocTyIm K KOTOPbIM mostyunM depe3 TCl koHcob.

Jlupuueckoe omcmynnenue: TCl — mownetiwuii uncmpymenm ne monvko Vivado, oa
u 6006we 000U cpedvbl NPOeKMUPOBAHUS, NPOSPAMMUPOSAHUS, NPOMOMUNUPOBAHUS U
m.o. U snaxomumscs Bam ¢ hum npuoémcs 6 arobom ciydae, eciu Bol 3axomume oceoums
cpedy 6 noawom obwéme, 6 oannom ciayuae Vivado. Hecmompsi na epaghuueckuil
unmepgetic, He 6ce sozmodcnHocmu Vivado nomewaiomes 6 neco. Hanpumep oona u3
nompsicheuwux eewei «wacmuunas pexoungueypayus (Partial Reconfiguration)» oo
sepcuu 2017.1 cywecmeosana moavko 6 eude konconau u ckpunmos 1cl. [a u ¢ obwem,
UHO20a HeKomopble ey YOOOHO Oelamb yepe3 KOHCOMb UL Jce UCNOIb308aMmb KAKOU-
AUOO CaMOnanbHbulil CKpunm 05 8bINOJIHEHUs. meX uiu uHvlx Oeticmsutl. Ilpuzvieaio ecex

nosuakomumocsa ¢ 1¢l xonconvrio u sazvikom Tcl. Cummaxcuc sazvika ne C]ZO():‘CHbliZ, a

3


http://www.fpga-systems.ru/

www.FPGA-Systems.ru

qumepamypvl 6 UHMepHemax no Hemy macca. Huoice npueedenvi ccoliku Ha
coomsemcmayiowue ucmounuxu [1-3].

B atoii craTthe, MBI OyJeM MCHOB30BaTh 1Cl ckpunt, HO 0OPMHUM MBI 3TO B BUJIC
no0aBku K rpaduueckomy mHTepdeticy Vivado, o KoTOpoH, kKak HH CTpAaHHO, MO KTO
3HaeT. Ho 00 3TOM mo3xe.

S mokaxxy kak coOpaTh eawHBIH MCS ¢ain B Vivado. DTo MOXHO caelnaTh U
cpeactBamu SDK — o0 dyem kTo-mu00 H3 TmoOJIb30BaTeiel MODKEH OyIeT chaenaTh

COOTBETCTBYIOIIYIO 3aMETKy Ha caiite ©.

Cnoco0 1

JIns Havanma HaM HeoOxomuMmo mpouuTtath TnaBy «Using UpdateMEM to Update
BIT files with MMI and ELF Data» u3 [4]-. Iloxanyiicta, oOpaTuTe BHHUMaHHE, YTO
JOKYMEHTBI OT BEPCHHM K BEpCHUU copTa MeHsroTcs. s KOHKPETHOTO ciydas TIjiaBa
«Using UpdateMEM to Update BIT files with MMI and ELF Data» B Bepcuu 2015.4 unér
noa HomepoMm 6, a B Bepcuu 2017.1 moxg Homepom 7. Bcernma BbiOMpaiTe TOKYMEHTHI
MMEHHO TOM K€ Bepcuu, uto U Bam codr.

Kak Bbl yxe, HaBepHOE, MOHSIM, U3 Ha3BaHHs TJaBbl Mbl OyJeM HCIOJb30BaTh

YTHWINTY Uupdatemem, 1j1s1 KOTOPOM HaM MOHA00SITCS:

e buctpum ¢aiin (.bit), koropsiii renepupyercs Vivado. Komanma updatemem
oeper .bit daiin u Beigaér .bit daiin.

o daiin ¢ uHbOpMaimeit oToOpakeHuss mamsata (.mmi) daiin. Dror ¢aiin
OIMUCHIBACT TO, KAKMM OOpa3oM SYCHKH OJIOYHOW MaMSITH CrPYIITHPOBAHBI
BMECTE, 4TOOBI CO3/1aTh €MHOE HEMPEPBIBHOE AJAPECHOE MPOCTPAHCTBO. DTOT
daitn aBromatnuecku cozgaéres Vivado u JeKHT B Mamnke ¢ pe3yabTaTaMu
UMILIEMEHTAIUH (10 YMOJTUaHUI0 <Project>.runs/imp_X) wim oH MOXKET ObITh
Cre€HEpPUPOBAH, UCIIOJIB3Ysl KOMaHIy write_mem_info.

o daiin ucnonusemoi nporpammel MicroBlaze (.elf). Drot daiin renepupyercs
SDK.
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e Howmep nponeccopa B cucteme (ID). Jlaxke ecnu y Bac Bcero oJIuH MpoI1eccop,
MyTh K €r0 UepapXuu JOJKEH ObITh YKa3aH.
O TOM, YTO COIEPKHUT M JUIsl 4Yero HYKEeH Kaxnabld Ttun (aitna, Ber moxere

CaMOCTOSITEIIEHO 03HAKOMUTHCS B [4].

Ienepanus «npaBwibHOro» bit gaiina

[TpaBunbHbIi bit ¢aitn — 310 Takoi bit ¢aiin, B KoTOpoM ykaza HH(pOpPMAIUS O
koHpuryparuonnor FLASH. Jlns Toro d4roObl Takoi (aiin creHepupoBaTh, HaM
NOHaA00uTCs Kak MUHUMYM uHpopMmarst o FLASH na ArtyBoard. 9To MOXHO HalWTH B
nokymenraiuu Ha ArtyBoard u 3to 0yaer N25Q128 A13ESF40 ot komnanuu Micron.

Ho sTo nadopmarnms moka n30bITOYHA, YTO HAM TOYHO HAJ0 3HATH TaK 3TO TO, YTO y
Hac crout QSPI FLASH ¢ Bo3MokHOCTB paboThI B pexxuMax X1, X2, x4.

3aHEeCcEM ITH HACTPOUKH B mporpammy. OTKpOWTE MMIUIEMEHTUPOBAHHBIA MPOEKT

(Open Implemented Design) u mocie storo BeiOepute Tools—Edit Device Properties
(puc. 1).
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.4. Microblaze_Lesson_1 - [C:/Projects/FGPA-Systems/Microblaze_Lesson

File Edit Flow | Tools | Window Layout View Help

& Floorplannin >
B | [  Foorplanning e 2
1/0 Planning >
Flow Navigator <
Timing >
= £, Edit Timing Constraints
4 Project Mana| 1 Schematic F4
@ Project Show Connectivity Ctrl+T
0? Add Sod| 7 Show Hierarchy F6
:;,- Languad Report >
1F 1P Catal Edit Device Properties...
& Create and Package IP...
2 WAIECCE Create Interface Definition...
&
dh Create Run Td Script...
>
- OPenBl 5 property Editor Ctrl+)
5 Genera Associate ELF Files...
- Compile Simulation Libraries. .
@ simulat Xilinx Td Store. .,
@ Run Sim Customize Commands >
@ Project Settings...
A HATES | Options...
Q} Elaboration Setongs

m:" Open Elaborated Design

[

Synthesis
@ Synthesis Settings
$ Run Synthesis
[g° Open Synthesized Design

4 Implementation
@ Implementation Settings
I} Run Implementation
[3] 1mplemented Design

Program and Debug
&5 Bitstream Settings
¥ Generate Bitstream
.3 Open Hardware Manager

Configure bitstream properties

Pucynok 1 Bp3oB Macrepa HacTpoek KoHpurypamuoHHoro ¢aina (1.0 OTKpBIT
UMITJIEMEHTHPOBAHHBINA ITPOCKT)

[TosButcss okHO KoHburypamuun FLASH (puc.2) Hactpoek TyT MHOTO,
03HAKOMMTHCS ¢ HUMH Tpejiararo Bam camocTosTebHO, HaXKaB Ha KHonouky Help BHu3y

CJICBA.


http://www.fpga-systems.ru/

www.FPGA-Systems.ru

% Edit Device Properties

Use this dialog to edit the programming and configuration properties for your current design; default values are set automatically. '
Q General
EECIN  sitstream properties
Configuration
Configuration Modes o i
Startup Enable Bitstream Compression FALSE - | C
Encryption
Readback Enable Cydic Redundancy Checking (CRC) ENABLE v|C
Enable debugging of Serial mode Bitstream NO ~(C
Disable communication to the Boundary Scan (BSCAN) block via JTAG  NO - | C
Enable JTAG Connection to XADC ENABLE > (C
Enable Single Frame Cyclic Redundancy Checking (CRC) NO - C
Enable Enhanced Linearity for XADC OFF >
Enable XADC Power Down DISABLE > |C
' Reset All oK Cancel

Pucynok 2 OxHO HacTpoek KOHPHUTyparuu

Ham motpebyeTcst TOJNBKO  YCTAaHOBUTh PEXKHAM  KOHOUTYPUPOBAHUS U
ckopocth/yacrory. Ilepefinure Bo Briaaky Configuration m mocraBeTe ciemyromue
3Hadenus (puc 3):

Configuration Rate (MHz) 33
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% Edit Device Properties

Use this dialog to edit the programming and configuration properties for your current design; default values are set automatically. ‘
Q- Configuration
General Configuration Setup =
Configuration Modes )
Startup Configuration Rate (MHz) 33 *|C
Encryption
Readback Enable external configuration dock and set divide value DISABLE ~ ('
Configuration Voltage - C
Configuration Bank Voltage Selection - C
BPI Configuration
1stRead cyde 1 - |C
Page Size (bytes) |1 > |C
Synchronous Mode DISABLE ~
SPI Configuration
Enable SPI 32-bit address style NO - C
Bus width NONE ~
Enable the FPGA to use a falling edge dock for SPI data capture | NO * | C
MultiBoot Settings
v
< >
- Camen | [ ]| coce

Pucynok 3  OxHo HacTpoiiku koHpurypauu: Configaration

[Mepeiimute Bo Bimaaky Configuration Modes u Beioepute Master SPI x4 (puc.4)
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% Edit Device Properties X

Use this dialog to edit the programming and configuration properties for your current design; default values are set automatically. ‘
Q- Configuration Modes
gz::ral Select up to two device configuration modes. JTAG is always selected. Selecting a check box assigns a mode and dicking an
guration : : _
Configuration Modes |1 ata i
Startup
Encryption [] Prohibit usage of the configuration pins as user 1/O and persist after configuration '
Readback
Reset configuration mode C'
%he ! - = ~
[] Master SPI x2
— -’J = ‘ ; .
T | |- :_ - 3
A [
Master SPI x4
M[2:0]
DOUT v
Help Cresetal | [ ok || cancel
Pucynok 4 OxHo HacTpoiiku koHpurypauu: Configaration Modes
Bce ocranpHOE OCTaBUM 110 YMOJTYAHUIO U HaxkuMaeM KHonky OK.
3amyckaeM TreHeparuio Outcpuma Generate Bitstream wu k€M OKOHYAHMS
FeHepaHI/II/I .

CkuaeuBanue bit+elf = bitelf

Kak s ynomuHan, Mbl OyzneM HCIONb30BaTh KOMaHAY/yTUIUTy updatemem. Kak

Ber1 3naete, Tcl koncoas Vivado nHTepakTHBHAS — TO €CTh ecii Bel HabupaeTe KOMaHy,
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GYI[GT BbLIaBaTbhCd KOMAH/Ibl, HA4YaJIO KOTOPbLIX COBIAAACT C BBGI[éHHBIMI/I CHUMBOJIaMH

(puc.5)

Td Console
= Sourcing tcl script 'C:/Xilinx/Vi
o Scanning sources...
(=1
2 Finished scanning sources
0 Tiget_bel_pins Refreshing
gn cﬁJ Ilget_bels ~ll No user I
é} Ilget_board_parts ] Loaded Vi
ojget_cells : cpu = 00:!
m iget_dock_regions

lget_clocks
get_debug_cores

= Tcl Console Messages = [ Log | |5 Rep

Pucynok 5 HHTepakTUBHOE JOMOJHEHUE KOMaH/ 10 BBEAEHHBIM CUMBOJIaM “‘get ”
Onnako eciu Bel Oynere BBOAUTH KOMaHAy updatemem, TO OHa HE MOSBUTCS B

CIIMCKC JOCTYIIHBIX. Ho »t0 HE JOJIDKHO Bac ocTtanaBnuBars.

Td Console

— Sourcing tcl scr

[y Scanning sources

bgrd

? Finished scannin
J INFO: [IP _Flow 1

U

4l | INFO: [IP_Flow 1
8 INFO: [IP Flow 1
’é ocpen_project: Ti

£

l updatemem

4 Tcl Console | | Mess

Pucynok 6 OrcyrcrBue koMaHas! updatemem B KOHCOJIH
Bcé xe ecnmu Bel nposiBUTE HACTOMYMBOCTH W HaOepére komaHay updatemem u

Ha)XMETE BBOJI, TO YBUJIUTE CIIPABKY MO YTHIUTE updatemem (puc. 7).

10
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Td Console
5e WAR 7-259 T a ateme e a e e exe
pe
- Usage: updatemem [options]
J (Switches with double dash '--' can also be used with a =ingle dash '-')
]
-h [ --help ] Display help
--meminfo arg Input meminfo file with extension '.mmi'. This file
@ can be generated using the write_mem info TCL command
in Vivado
--data arg Input elf or mem file to be used to populate the
BRAMs
-=bit arg Input bit file
--proc arg Instance path of the processor in the design
-—out arg Cutput bit file
--force [=arg(=l)] (=0) Overwrite existing output bit file
-—debug Hidden debug flag to output the bram init =strings
Examples:

updatemem -meminfo top.mmi -data top.elf
updatemem -meminfo top.mmi -data top.mem
updatemem -meminfo top.mmi -data top.elf

-bit top.bit -proc system i/microblaze -out top_out.bit
-bit top.bit -proc system i/microblaze -out top_out.bit
-bit top.bit -proc system i/microblaze -out top_out.bit -force

I

2 Tcl Console ) Messages | [d Log | 5 Reports | =) Design Runs

Pucynox 7 CmpaBka mo koManae updatemem

Huxe B cripaBke Bol BuanTe npumepsl. COOCTBEHHO, MX HYKHO MPOCTO MOBTOPUTH
Cosetyto BaMm oTKpbITh J11000# TEKCTOBBIA PEAKTOP M HAMKCATh B HEM KOMaHy U
e¢ ommuu (puc. 9). B kadecTBe apryMeHTOB OIIUI JTOJKHBI OBITH yKa3aHbl MYTH K
daiinam. S ykaszan abCOIOTHBIC MTYTH.
ApPryMEHTOM ONIMU —proc OyJIeT MOJIOKEHUE Mpoleccopa B uepapxuu. YtoObl
KOPPEKTHO HamucaTh K mporeccopy myTh, Haxxkmute Open Synthesized Design uam Open

Implemented Design, nepeitnute Bo Brinaaky Netlist, BeiOepuTe mporeccop U CKOMUpyHTe

ero ums (Imoyie Name B cBoicTBax) (puc. 8)

11
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> & Microblaze_Lesson_1 - [C/Projects/FGPA-Systems/Microblaze_Lesson_1/Microblaze_Lesson_1xpr] - Vivado.. — O
Fle Edt Flow Tools Window Layout View Hep Q- Searct ;
RO RGRXYDPDPRNHAGOSXK XL ﬁswu.essandlmplemnuﬁonm-d-date more info
Flow Navigator « Implemented Design - xc7a35ticsg324 1L (actve) X
QXS Netist -0 x K
Ivl __:] E ,’a =
4 Pro; Manager
et d system_wrapper 2
G Project Settings + ; Nets (223
&% Add Sources e G
/ Language Templates e
LF 1P catalog X
4 1P Integrator «
# Create Block Design Q)
3 Bl : T = = = X <)
oy 9 “ J? moblaze 0 locd munory ‘ 'j
&) Generate Block Design # [ rst_ck_wiz_1_100M (: 1) K
4 Smuation : L
@ Smulation Settings =114
44444 A X ] |
4 RTL Analysis (=l |
@ Baboration Settings Fﬂ
' @ Open Elaborated Design £
~
4 Synthess ‘ kystem i/microblaze 0] 5
@ Synthesis Settings
Reference name:  system __niaoblaze_o_o g
Type: Others =
General | Properties | Statistics Nets CelPn q »

Td Console PN B O L,

o o Adding component instance block -- xili A
iy Adding component instance block -- xili

oo Adding component instance block -- xili
v un Adding component instance block -- xili =

5| —
@,&nr Constraints & Adding component instance block xili

. Adding component instance block -- xili
(@ Report Timing Summary a Adding component instance block -- xili v
., Report Clock Networks < >
MRepottOoddnte!m l_ a I 17 mmand here ‘
D Report DRC g STc. [ OM. | Hlog| AR.. [HPa. §>oe G'n

Pucynox 8 Tloumck Ha3BaHMs MMPOIECCOpa B HEPAPXUU MPOCKTA

Omnmust —out 3To TO MecTo, Ie OymeT pacrojaraThCsi ckieeHHbIA bit+elf daiin,
KOTOpBIM Ha3bIBaeTCs B JaHHoOM ciydae bitelf.bit u pacnonaraercs B mamke impl_1, To
€CTh TaM JKe TJe U UCXoaHbIN bit ¢daiin.

[TonHbIid TUCTUHT KOMaHbl updatemem ¢ COOTBETCTBYIOIIMMHU OMNIMAMU MMOKa3aH

Ha puc.9.
1 updatemem\
2 -meminfo {C:\Projects\FGPA-Systems\Microblaze Lesson_ l\Microblaze Lesson_l.runs\impl l\system wrapper.mmi}\
2 -data {C:\Projects\FGPA-Systems\Microblaze_Lesson_l\Microblaze_ Lesson_l.sdk\microblaze lesson_l\Debug\microblaze lesson_1l.elf}\
4 -bit {C:\Projects\FGPA-Systems\Microblaze_Lesson_l\Microblaze Lesson_l.runs\impl_l\system wrapper.bit}\
5 -proc {system_i/microblaze 0}\
& -out {C:\Projects\FGPA-Systems\Microblaze Lesson 1\Microblaze Lesson l.runs\impl 1\bitelf.bit}

Pucynox 9  JIuctusr koMmasasl updatemem

12
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HabGepure €€ B TEKCTOBOM pelakTope, IMOCie 4ero ckomupyirte B TCl KOHCOJb

Vivado, u ecimu Bcé xopoIiio, To Ha BbIxoje BbI mosryante ¢aiin bitelf.elf, xotopsriii Oynmer

HaXOIUThCS TaM, ThAe Bbl ykazamm (myTh — 23TO aprymeHT onmmu -out) (puc.9).

[Toxanyiicta, BHUMaTeabHO uMTaliTe 10g, KOTOpHIM BhIAAET KoMaHaa updatemem B Tcl

koHcomu Vivado. Ommbku, koTopsle Bbl momycTimm, He OyayT MOJCBEUCHBI, a IMPOCTO

OyZeT YepHBIM TEKCTOM HAIMCAaHO, YTO-TO Bpoe 3Toro (puc.10)

Td Console

= -out

e fARNING: [Common 17-259] Unknown Tc
o #***%* ypdatemem v2015.4 (64-bit)
.j§| *#*#%+ SW Build 1412921 on Wed Nowv 18
*#*%% TP Build 1412160 on Tue Nov 17
#* Copyright 1986-2015 Xilinx,

09:43:45 MST
13:47:24 MST
Inc. All Rights Reserved.

Sourcing tel script 'C:/Xilinx/Vivado/2015.4/scripta/init.tecl’
source C:/Xilinx/Vivado/2015.4/scripts/updatemem/main.tcl -notrace

ERROR:

[Updatemem 57-85] Invalid processor specification of:

system i/icroblaze 0.

Pucynox 10 Bapuant

BBIBOJA

OILIIMOKM

{C:\Projecta\FGPA-Systems\Microblaze_Lesson_l\Microblaze_Lesson_l.runs\impl_l\bitelf.bit}

KOMaHJI0M1

The known processors are: system i/microblaze 0

updatemem (Ha3BaHUE

Ipoleccopa yka3aHo He BEPHO, HE XBaTaeT OYKBEI M)
Ho B MoéMm ciydae ommOOK HE BO3HHMKIO M C(HOPMHUPOBAHHBIN CKIEEHHBIN (ailn

MOSIBUJICS B COOTBETCTBYIOIICH aupekTopuu (puc.ll)

> 23T10T KOMNetoTep » Windows (C) > Projects > FGPA-Systems > Microblaze_Lesson_1 * Microblaze_Lesson_l.runs > impl_1

Eay
Mma

Xil
.Init_design.begin.rst
.Init_design.end.rst
.opt_design.begin.rst
.opt_design.end.rst
.place_design.begin.rst
.place_design.end.rst

route_design.begin.rst

I I I O A )

route_design.end.rst

| | wvivado.beginrst

| | wvivado.end.rst

|_| Vivado_Implementation.queue.rst
|| .write_bitstream.begin.rst

| | .write_bitstream.end.rst

|| bitelf.bit

Pucynox

lata nsmeHeHuMs

10-Apr-17 11:55 A...
10-Apr-17 11:53 A...
10-Apr-17 11:53 A...
10-Apr-17 11:53 A...
10-Apr-17 1154 A...
10-Apr-17 11:54 A..
10-Apr-17 11:54 A..
10-Apr-17 11:54 A..
10-Apr-17 11:54 A..
10-Apr-17 11:53 A..
10-Apr-17 11:55 A...
10-Apr-17 11:50 A...
10-Apr-17 11:54 A...
10-Apr-17 11:55 A...
19-Sep-17 11:38 A...

Tvn

Manka c Garfnamm
in "RST"
in "RST"
in "RST"
An "RST"
An "RST"
An "RST"
An "RST"
An "RST"
An "RST"
An "RST"
An "RST"
in "RST"
An "RST"
in "BIT"

11 Cdopmuposannsiii bitelf.elf paiin

Pasmep

1 KB
0KB
1 KB
OKBE
1 KB
0KBE
1 KB
0 KB
1 KB
0 KB
0 KB
1 KB
0KB
2,141 Kb

Teneps ocTanock TONbKO co3nath (aitn nmpommBku FLASH mamsitu.
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Co3naHue KOH(pUrypaumuoHHOro MCS (aiisia 1is 3arpy3ouHoii flash

Teneps co3pagum KOHPUTYpallMOHHBIN (aitn MSC, KoTopbiM nporibém FLASH.
[Monkmrouaem ArtyBoard k xommberotepy. OtkpbiBaecm Hardware Manager (Open
Hardware Manager). Beioupaem Open Target, 3atem Auto Connect (puc.12).

. Microblaze_Lesson_1 - [C: //Projects/FGPA-Systems/Microblaze_Lesson_1/Microblaze_Lesson_1.xpr] - Vivado 20154

Fle Edt Fow Toos Wndow Llayout View Help

3moa Rl X DD XS X LG [Soefutiayou | ¥ @ % | @oeshboxrd |~ [ @
Flow Navigator «| | Hardware Manager - unconnected
QT @ Nohardnare target s open. Open target
&) Generate Block Design A | Hardware B, Auto Connect
- cent Targets
4 Smuation .\-—DI:LN».
Simulation Settings ~ -
@ = 2 Open New Target...
(@) Run Simulation

4 RIL Analysis
3 Elaboration Settings No content
I [g% Open Elaborated Design

4 Synthesis
{3 Synthesis Settings
& Run Synthesis

Properties _OQ x
) & Open Synthesized Design o

alnd
4 Implementation
3 Implementation Settings
[> Run Implementation
4 [ 1mplemented Design

&, Constraints Wizard Select an object to see properties
{24, Edit Tming Constraints
() Report Timing Summary
I, Report Clock Networks
{81 Report Clock Interaction

@ Report bRC
Report Utiization
&) Report Power dbg |
ﬂﬂ r-bs
4 Program and Debug - close_hw
§ &l | open_hw
@ Bistrean Settngs | | closenw
¥ Generate Bitstream m’ open_nw
4 [ Hardware Manager
[ Open Target <
@ Program Device l Type a Tcl command here
v -
4# Add Configuration Memory Device = 5 Td Console | © Messages | % Serial /O Links | [&] Serial /0 Scans

Automatically connect to local hardware target

Pucynox 12 Tloxkmouenue Arty
[locme sTOr0 B CHHCKE MOAKIIOUEHHBIX YCTPOWCTB Mo/KHa TOsBUThCS FPGA,
ycraHoByieHHast Ha Arty (puc.13)
| Hardware Manager - localhost/xilinx_tcf/Digilent/210319789725A
(i) There are no debug cores. Program device Refresh device
Hardware — 0O 2 X
A SE N PR
Name Status
=- # localhost (1) Connected
= @l xilinx_tcf/Digilent/210319789725A (1) Open
=@ xc7a35t_0 (1] Programmed
1 (System Monitor)

Pucynox 13 Crnucok moakIOYEHHBIX YCTPOMCTB

14


http://www.fpga-systems.ru/

www.FPGA-Systems.ru

Haxxumaem mpaBoii kHomkoi mo Xc7a35t 0 u Beiompaem Add Configuration
Memory Device ...(puc.14).

t ~| @ N\ | & pashboard v | -~ | &

dy Manager - localhost/xilinx_tcf/Digilent/210319789725A
) There are no debug cores. Program device Refresh device

ardware = 2 X
\Z=E N E

ame Status

B localhost (1) Connected

=- @ o xilinx_tcf/Digilent/210319789725A (1) Open

%€ XADC (| [@ Hardware Device Properties... Ctrl+E
@ Program Device...
@ Refresh Device
& Add Configuration Memory Device...
Boot from Configuration Memory Device
e D D Pfleog'am BBR Key...
E "@l[}] Clear BBR Key...
 Xc7a35¢_0 Program eFUSE Registers...
Export to Spreadsheet...
Name: Xc7a35t U
Part: xc7a35t
ID code: 03620093
IR length: 6
Status: Programmed
Programming file: Ié

General | Properties |

d Console
= :cuzrent_hw_:levice [lindex [get_hw_devices] 0]

w| C'refresh hw_device -update_hw_probes false [lindex [get_}
| INFO: [Labtools 27-1434] Device xc7a35t (JTAG device in¢

i WA [Labtools 27-3123] The debug hub core was not

i ==
L]
!

i to the debug hub (dbg_}

LU

th -e "set xsdb-user-bsc:

IT'_J; e a Tcl command here

(2 Td Console | © Messages | % Serial 1/0 Links | [ Serial 1/0 Scans |

Pucynox 14 Jlo6aBieHue KOHGUTYPAITMOHHOTO YCTPOWCTBA, BHI30B MacTepa
OTkpoeTcsi O4YeHb OOJBIION CIHUCOK JOCTYIHBIX YCTPOWCTB, B CTPOKE TOMCKA

Habepure «3.3» u BeIOepuTe «n25q128-3.3Vv-Spi-x1_ X2 Xx4» (puc.15).

15
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% Add Configuration Memory Device

0 Choose a configuration memory part. This can be changed later.

Device: @ xc7a35t_0

Filter
Manufacturer Al v Type Al -
Density (Mb) | All v Width | Al -
Reset All Filters
Select Configuration Memory Part
Search: Q- 3.3 | (4matches)
Name Part Manufacturer Alias Family Type Density (Mb) Width
" n25q128-3.3v-spi-x1x2 x4 _ |n25q128-3.3v M_E—_ _x2_x4
{# n25q256-3. 3v-spi-x1_x2_x4 n25q256-3.3v Micron n25q x1_x2_x4
& n25q32-3.3v-spi-x1_x2_x4 n25q32-3.3v Micron n25q spi 32 x1_x2_x4
{# n25g64-3.3v-spi-x1_x2_x4 n25g964-3.3v Micron n2sg spi 64 x1_x2_x4

[ ][ o

Pucynok 15 Bri6op xondurypammonnoit FLASH
Haxumaem OK. Ilocne 3TOoro mosiBUTCS AMAIOTOBOE OKHO JJIsE CO3JaHus MCS

¢aitna. Haxxumaem Cancel (puc.16).

Hardware Manager - locahost/xinx_tcf/Diglent/2103197897254
@ There are no debug cores. Program device Refresh device.
Hardware —0ex
axE R M»E
Name Status
I locahost (1) Comected
lo xiinx_tcf/Diglent/210319789725A (1

CEXTE —

tem Mortor)

Q nZSquS l)vsu x1_X2_x4_0

Hardware Device Proper tes| Add Configuration Memor

Nnd -

AL (@ Do you want to program the configuration memary device now?
Xc7a35t

Name: xc7a3s| [ Don'tshow this dalog agar}
Part:

1D code:

IR length:
Status:
Programeming file:

General Propertes

Pucynox 16 Oxna 3amycka macTtepa co3nanus mcs daiina
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A BOT 37eCh HAcTymaeT WMEHHO TOT MOMEHT, KOTOpPBIH BCE€X MPUBOIUT B
HenoyMmenue. Co3ganue KoH(UTypanmnoHHOTO (aitira MCS B Bepcusx 10 2017.1 BO3MOKHO
ToJibKO uepes Tcl koncons. bpea! He npasna nmu?

Cnenatb MCS ¢aiil BO3MOXXHO € IOMOIIBIO KOMaHJIbI write_cfgmem. VY »stoii
KOMaH/IbI TOCTAaTOYHO OOJIbINas CIpaBKa M OOJIBIIOE KOJUYECTBO apTyMEHTOB. BhI3Bath
CIPaBKy MOKHO HamucaB B KoHcoyn Write_cfgmem —help wim o6patuBmucs K [2]

S we 6ymy Bac tomuth ommcanmem Bcex mapameTpoB. CKaxy, 4TO JJIS HAIIETO
cllydass JOCTAaTOYHO yKaszaTh «IpaBuibHBIN» Dit ¢aiin (bitelf.bit) u kyma coxpanuts
crenepupoBannbii  Mcs  (bitelf_mcs.mcs) ¢aiin. Pasmep nameii FLASH 16MB.
Wutepdeiic Mbl BoicTaBuim SPIi_X4. Omiust —force HykHa, 4YTOOBI MOXKHO OBLIO
nepenucaTh (pailsl npu HE0OXOIUMOCTH NMOBTOPHOU renepanuu. OOpaTuTe BHUMaHUE, YTO
st onmu —loadbit cmamm B myty k daitny bitelf.bit crost B npyrom nanpasiennu. Ecnu
CTOUT KaK 0OBIYHO «\», TO TP UHTEPIPETAIIMYA KOMAH bl BO3MOYHO TOSBICHHUE OLIHOOK.

3anumure KOMaHIy B TEKCTOBOM PEIAaKTOpe HUXKE KOMaHiIbl updatemem, 3ateM
CKOIHUpy#Te KomaHay write_cfgmem u e€ ommmu, BcTaBbTe B TCl komcoms Vivado u

Haxxmurte Enter

write_cfgmem\

-format mcs\

-size 16\

-interface SPIx4 \

-loadbit {up 0x00000000 "C:/Projects/FGPA-Systems/Microblaze_Lesson_1/Microblaze_Lesson_1.runs/impl_1/bitelf.bit"}\
-force\

-file {C:\Projects\FGPA-Systems\Microblaze_Lesson_1\Microblaze Lesson_1.runs\impl_1\bitelf mcs.mcs}

Pucynox 17 Jluctunr ans popmupoBanus McS daiina
[IpoBepsiem nanky, KOTopyro Bbl yka3zanu B kauecTBE BBIXOJHOM At write_cfgmem

u mpoBepsieM Hanuuue (aiima bitelf_mcs.mcs (puc. 18). B moém ciyuae aiin exur B

IManke € pe3yjibTaTaM UMILJICMCHTALIUH.
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» JT10T KOMMbRITERD * Windows (C) > Projects > FGPA-Systems > Microblaze_Lesson_1 » Microblaze_Lesson_T.runs > impl_1

o~

Mma [ata uaMeHeHna Trvn Pasmep
Xil 19-5ep-17 1242 PM  MNanka c dainamm

Ij Init_design.begin.rst 19-Sep-17 1240 PM  ®a@n "RST" 1KB
IJ Init_design.end.rst 19-Sep-17 1240 PM  ®a@n "RST" 0 KB
Ij .opt_design.begin.rst 19-Sep-17 1240 PM  ®ain "RST" 1KE
W .opt_design.end.rst 19-Sep-17 1241 PM  ®aiin "RST" 0 KB
IJ .place_design.begin.rst 19-Sep-17 1241 PM  Qain "RST" 1 KB
IJ .place_design.end.rst 19-Sep-17 1241 PM  ®a@n "RST" 0KB
0 route_design.begin.rst 19-Sep-17 1241 PM  ®aidn "RST" 1 KB
Ij route_design.end.rst 19-Sep-17 1241 PM  ®a@n "RST” 0 KB
IJ vivado.begin.rst 19-Sep-17 1240 PM  ®a@n "RST" 1KB
Ij vivado.end.rst 19-Sep-17 1242 PM  ®a@n "RST" 0KB
0 Mivado_Implementation.gueue.rst 19-Sep-17 1237 PM  ®aidn "RST" 0 KE
Ij awrite_bitstream.begin.rst 19-Sep-17 1241 PM  ®a@n "RST" 1KB
IJ write_bitstream.end.rst 19-Sep-17 1242 PM  ®a@n "RST" 0 KB
[] bitelf bit 19-Sep-17 1245 PM  ®aiin "BIT" 2,141 Kb
| ] bitelf_ mes.mes 19-Sep-17 233 PM  ®aiin "MCS" 6,022 Kb

Pucynox 18 CrenepupoBanHbiii MCS (aiin

IMpommBaem FLASH

Ocranock Tonbko npommuth FLASH crenepuposannsim bitelf_mcs.mcs daiinom.
Jlyist aTOr0 HaXkMMaeM TpaBoil kHomnkou mbi Ha FLASH B cricke ycTpoicTB u

BeIOMpaeM Program Configuration Memory Device (puc.19).
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. Microblaze_Lesson_1 - [C/Projects/FGPA-Systems/Microblaze_Lesson_1/Microblaze_Lesson_1xpr] - Vivado 20154

Fle Edit Flow Tools Window Layout View Help [a- nds
j‘\ BDORERX DDA G X I (G SoefultLlayout v\ ¥ % %\ | & Dashboard » | ~ | & write_bitstream Complete
Flow Navigator «| M X 725A By 0% B
] @ There debug cores. Program device Refresh device S Sky..
&) Generate Block Design A| | Hardware E S O A
7 pay 7R
4 smuaton az=ERvrE @ Tel
3 simulation Settings Name Status
@) Run Simuation = § localhost (1) Connected P stic.
& @ iinx_tcf/Digient/210319789725A (1) Open
4 RTL Analysis - @ xc7235t_0 (2) Programmed B

3 Elaboration Settings
I [g¥ Open Elaborated Design

—— A Ho.

3 Configuration Memory Device Propertie...

Remove Delete B scri.
Program Configuration Memory Device...

4 Synthesis

& xili..
& Synthesis Settings

Export to Spreadsheet... _
& Run Synthesis < @ ugs.
b @2 Open Synthesized Design Configuration Memory Device Properties. W3 Mic.
4 Implementation = [E[E]

@ it 5o : @ n25q128-3.3v-5pi-x1_x2_x4_0

[» Run Implementation | Name: N25q128-3.3v-5pi-x1_x2_x4_0

4 [ implemented Design Memory Part: | @ n25q128-3.3v-5pi-x1_x2_x4
&, Constraints Wizard Her e
{24, Edit Timing Constraints Memory density: [128 |
(& Report Timing Summary
Programming fie: -
M, Report Clock Networks e
Report Clock Interaction
@ ReportDRC
Report Utiization Td Console
£]) Report Power 53
@ | Addrl Addr2 Date File(s)
4 Program and Debug ~"| (0%00000000  0%0021726B  Sep 19 12:45:29 2017  C:/Projects/FGPA-Systems/Microblaze Lesson 1/Microblaze Lesson 1.runs/impl 1/bitelf.bit
&3 Bitstream Settings ﬂ 00 write_cfgmem\
¥ Generate Bitstream &l 'mmié’(m\
R -size
4 [ rardware Manager ; -interface SPIxd \
@ Open Target < >

@ Program Device
#% Add Configuration Memary Device

%, Serial 1/O Links | [&] Serial 1/0 Scans

[0«

Program a Configuration Memory Device

Pucynox 19 3amyck mactepa nporpamMMmupoBaHus KoHpurypamuonson FLASH
B mactepe ykaspiBaem myTh K ¢aiiny bitelf_mcs.mcs u naxxumaem OK.

OoOparure BHUMaHUE, uTO Kamiep JP1 (mode) va Arty gomkeH ObITh YCTaHOBIICH.

- & Program Configuration Memory Device X

Select a configuration file and set programming options. ‘

Memory Device: ‘O n25q128-3.3v-spi-x1_x2_x4 o
Configuration file: ‘C:/Projectsﬁ:GPA-SyshemsMcroblaze_Lesson_1/Microblaze_Lesson_1.n.|nsﬁmpl_1/bitelf_mcs.mcs -]
PRM file: \' =

State of non-config mem I/O pins: | Pull-none ~

Program Operations
Address Range: Configuration File Only v
[ Erase
[[] Blank Check
[1 Program
{4 Verify
[ verify Checksum

SVF Options
[T] Create SVF Only (no program operations)

SVF File:

Pucynox 20 Macrep HacTpoek KOHPUTYpaITUU
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[Tocne oxonwanmsi mporpammupoBanuss FLASH moxHO 51H00 MepenoaKiIrovnTh
USB ka6einb, 1100 HaxkaTh kHOMIOUKY PROG (onHa Haxomutcs Henaneko ot USB pa3néma
psagoMm co cBeroauoaom LD8 (DONE)).

Ecnu Bce clienano KOPPEeKTHO, TO Bbl YBUIUTE MUTAIOIIHNA CBETOIUO/, & €CIH euIé U
nactpoute Tepmunai COM mnopta, T0 u coodmenue Hello World, kotopoe mosiBisiercst

KOKIBIA pa3, Kak Tonbko 3arpy3utcsi FPGA (nmmbo mepemnoakiioueHue MHUTaHUA, TUOO

kHornka PROG).

Cnoco0 2

Paccmotpum nipyroit crnoco06. OH 3akiioyaeTcs B TOM, YTO IOJIb30BaTElb CaM
NPUCOCTUHSIECT HCIONHSAEMBIN (haill mporpaMMbl K MPOLIECCOPY Yepe3 TpaduuecKuii
unTepdeiic wim Tcl komanmy.

s atoro BeiOepere Project Manager—B wuepapxum Haiimure block design—

npaBoit kHonkoii—Associate ELF Files

"\ Microblaze_Lesson 1 - [C:/Projects/FGPA-Systems/Microblaze_Lesson_1/Microblaze_Lesson_1.xpr] - Vivado 20154
File Edit Flow Tools

Window Layout View Help

Pucynok

20

32X 9 D ¥ S K| L (G [250cfaitLayout e D@ ®
Flow Navigator « Project Manager - Microblaze_Lesson_1
QTS Sources - o2 x % Project Summary X
Al e =k BB s
A oy 2J | M (=i a< . =
4 Project Manager < =126t RS =% Pproject Settings
Design Sources =
£ Project Settings @ & system_wrapper - STRUCTURE (syste Project name: Micre
&% Add Sources [EB¥Xsystem i - system (system.bd) (1) Proiect location: c:p
p - system - STRUCTURE (syste] (@ =
@ Language Templates 1 i ‘V, Y 3  Source Node Properties. Ctrl+E Artiy
EF (2) ¥ OpenFie Alt+0 7.
4F 1P catalog +-1) Constraints (1
- Simulation Sources (1 Create HDL Wrapper... me:  syst
4 1p Integrator View Instantiation Template e VHD
% Create Block Design Generate Output Producs. . age: Mixe
;> Open Block Design Resst Output Products. ...
% Generate Block Design Hierarchy | IP Sources | Libraries | Compie 4
£ Sources | | Templates \ Complet
4 Simulation 5 Fle P N I ) 50 warnir
ource File Properties o
% Smulation Settings « o IE Copy Al Files Into Project Alt+1 7a3sticsg:
@l S IR X Remove File from Project... Delete ado Syntt
#, system.bd Alt+Equals
4 RTL Analysis Disable File Alt+Minus
Location: C:/Projects/FGPA-Systems /N
% Elaboration Settings - — Hierarchy Update H
& Open Elaborated Design . ' S @ Sources | Refresh Hierarchy hs
art: xc7a35tic L
~ IP Hierarchy > |} 1warning
4 Synthesis Size: 72.5KB
3 Synthesis Settings <
> Run Synthesis General | Properties X o
etUsed In...
EP' Open Synthesized Design "
jfilcomde Edit Constraints Sets...
4 Implementation = Edit Simuiation Sets...
& Implementation Settings — pssociate BF Fles...
P Run Implementation i @ AddSources... Alt-A
« @ i =
=] I.mdemented Design # & Report [P Stolus
£ Constraints Wizard ] GoToSource 7
£ Edit Timing Constraints i ]
(3 Report Timing Summary
M, Report Clock Networks 0
551 Report Clock Interaction [Tepe = To1 comnand nexe
v
q St =) 5 7d Console Messages | [ Log | (3 Reports | 3 Design Runs

Associate ELF Files

21 3amyck mactepa NpUCOECIUHEHUS UCTIONHIEMbIX (PaiiyioB
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[Tocne »TOrO OTKpOETCS MacTep MPUCOCIUHEHHS WCIONHIEMBIX (aitnoB. s
HaIIero mporeccopa HeoOXxoaumo ykaszath ¢aitn elf. /JobaBbre ero camocTosSTEIBHO,
cienysi MHCTpYKIUsAM Ha puc. 22. [1ytu k ¢aiinam y Bac 6yayT cOOTBETCTBEHHO CBOM.

* ELF (2
§) [ Cancteainte (11 i . Project part: xc7a35ticsg324-1L

B4 g% Associate ELF Files
Assodiate an ELF file with a processor instance (Address Map). ELF files are available after running generate on your
embedded design sources. ‘ |
- i
Hie ELF File Associations |
l Processors/Address Maps Assodiated ELF File
Sour =l ig7 Design Sources 1
| =) &, system_i
- ‘ @ microblaze_0 microblaze_lesson_1.elf |
&, sy = Simulation Sources
: ‘ =) sim_1
Lo¢ = &, system_i
TYI‘ @ microblaze_0 mb_bootioop_le.elf

Select an ELF file to assodate with Design Sources, microblaze_0. Use File >Add Sources to make additional files available.

ELF Files

3 <m:_ _pjle.el; ‘f \Pr j{n:'

4 oK Cancel [

Pucynox 22 OxkHo no0OasneHus (aiiia ucronHseMoi nporpamme elf

Haxxmure OK, m mocne storo Bel yBHauTe KomaHay B TCl koHcomu, HaOpaB
KOTOPYIO BBl MOXETE BBITIOJIHUTh TOXKE CaMO€, YTO TMPOJAEIaTd TOJBKO dYTO —
accoruupoBanue elf daiina ¢ npoueccopHoii cucremoit. CoxpaHUTE 3Ty KOMaHIy B HOBBIM

TeKCTOBBIN (haiii (puc. 23).

Td Console o) m I 0.

|
o < set_property SCOPED_TO_REF "" [get_files -all -of_objects [get_fileset sources_l] {C:/Projects/FGPA-Systems/Microblaze_Lesson_l/Microblaze_Lesson_A
ey set_property SCOPED_TO_CELLS { } [get_files -all -of_objects [get_fileset sources_l] {C:/Projects/FGPA-Systems/Microblaze Lesson_l/Microblaze Less
(=]
X set_property SCOPED_TO_REF system [get_files -all -of objects [get_fileset sources_l] {C:/Projects/FGPA-Systems/Microblaze_Lesson_l/Microblaze Les
uu set_property SCOPED_TO CELLS { micrcblaze 0 } [get_files -all -of cbjects [get_fileset sources_1] {C:/Projects/FGPA-Systems/Microblaze_Lesson_1/Mi
P _10_ H = i = s i _
&
)
w
< >
[ Type a Tcl command here

15 Tcl Console (> Messages | [ Log [ 3 Reports [ 3 Design Runs

Pucynox 23  Komanmsl 1t BeinonHeHus accorpanuu elf u mporeccopa. Coxpanute
UX B TEKCTOBOM (haiine. OHM IPUTOASATCS MO3/IHEE.
[Tocite acconMMpoBaHusl, HY)KHO IeperenepupoBars bit daitn. Hakmure KHONKY

Generate Bitstream u moxaurech OKOHYaHUs omepaiuu. [locie HakaTHss Ha KOTKY
21
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Generate Bitstream mnosiBsitcst komanasl B TCl koHcomu (puc. 24), coxpaHuTe HX B

TEKCTOBBIN (paii HIKE KOMaH/1 aCCOLIMUPOBAHMSL.

Td Console P
‘LZ_? set_property SCOPED TO REF "" [get_files -all -of objects [get_fileset sources_l] {C:/Projects/FGPA-Systems/Micrcblaze Lesscn_l/Microblaze_Lesson_
- set_property SCOPED_TOQ CELLS { } [get_files -all -of_cbjects [get_fileset sources_1] [C:/Projects/FGPA-Systems/Microblaze_ Lesson_l/Microblaze Less
=

- set_property SCOFPED ) REF system [get_files -all -of_objects [get_fileset sources_l] [C:/Projects/FGPA-Systems/Microblaze_Lesson_ l/Microblaze_ Les
uu set_property SCOPED TO_CELLS { microblaze 0 } [get_files -all -of_cbjects [get_fileset sources_l1] {C:/Projects/FGPA-Systems/Microblaze_Lesson_1/Mi
& SSEL_E —+ TREEV_SES

=Y launch_runs impl_1 -tec_step write_bitstream -jcbs 4 0ME|H£|||;.| aCCOLI‘MM pOBa HMﬂ

1=l

Ed Sep 20 13:00:46 20177 launched impl l...
ﬁﬂ Run cutput will be captured here: C:/Projects/ 'A-Systems/Micreoblaze Lesson_l/Microcblaze Lesson l.runs/impl 1/runme.log

KomaHabl reHepaummn 6UtcTprma .

|' Tcl command here

&) Td Console | (> Messages | G Log | (%) Reports | 3 Design Runs

Pucynok 24  KomaHapl accoUMMpOBaHUS W TeHepanuu OutrcpuMa B TCl KoHCONM.
Jlo6aBbTe KOMaHABI TEHEpalul B TEKCTOBBIM (Qaill HIKe KOMaHI
acCOIMUPOBAHUS

Hamr bit daiin Obu1 creHepupoBaH U OH YK€ COACPKUT B cede nHpopmarnmio u3 elf.

Mpbl  BBIOJHWIM  CKIIeMBaHWe OdTUX (aioB. Temepb MOBTOpSEM MPOIEIYPY
write_cfgmem, Ho Tombko BMecTo ¢aitna bitelf.bit HykxHO yKazaTh TONBKO uTO
CreHepupoBaHHBIA Dit ¢aitn (System_wrapper.bit), koTopblii Ha3bIBacTCS TakK XKe, Kak U

TOIT MOJTYJIb HaIllero mnpoekra (System_wrapper) (puc.25)

¢ Microblaze_Lesson_1 - [C/Project ms/Microblaze cro ado 20154 RIgR- G mapmye | el = @
Fle Edt Flow Tools Window Layout View Help _
Qaiin [naskan MoaenuTscA Bua Ynpaenetine (]
ool X P D XS K I (@ Soefaitlayout XN BR® n o [ :
o ‘J A Nepenecnme v X Yaaim = S M 2 55|
Flow Navigator « Project Manager - Microblaze_Lesson_1 . -
= = 3akpenims Ha nakeni Konuposats BcragiTs Elonuposat 8= =1 Mepewmenosars  CO3AaT Croiiciea BoigenTs
A= Sources 0 EE— L] = nanky - e -
Al T = Byep obmena Vnopaows Cospams Orepers
4 Project Manager
43 Project Settings = « v 4 | « Microblaze Lesson_l.uns > impl_1 > v O] | Monceimpl_1 £
3% Add Sources Ton MoAay b Latavavenenns T Pazmep ~
' Language Templates 5EEF @ = ' -
: 20-Sep-17 109 PM  ®aiin “TXT" 1K6
LF 1P Catalog -5 Constraints (1 " ep aii
F)- = Simulation Sources (1 [] init_designpb 19-Sep-17 1240 PM  Qaiin "PB" 10K6
4 1P Integrator 2] 15eWrapjs 20-Sep-17 1:09 PM  daiin JavaScript 8K6
3% create Block Design [] 1SEWrap.sh 20-Sep-17 1:09PM  aiin “SH* 2K5
¥ Open Block Design [7] opt_design.pb 19-Sep-1712:41PM  Qain “PB" 13K5
&) Generate Bock Design Hierarchy [[RESolons| Bheae) o e ) |1 place_designpb 19-Sep-17 12:41PM  Oaiin “PB" 24Kb
& Sources |  Templates |1 projectwat 20-Sep-17 1:09 PM  Daiin "WDF* 5K6
4 Simulation —
Source File Properties —ouw ['1 route desian.ob 19-Sep-17 1241 PM  Qaiin “PB" 11Ks
ST « =R C " bit 1 p-17 109 PM  ¢aiin JavaScript 2K6
@) Run Simulation Sk reHepMpoBaHHbIN DI ann
@ system_wrapper.vhd L . v w17 109PM  MakeTroii Gaiin K5
4 RITL Analysis ; & runmelog 20-Sep-17 110 PM  ®aiin “LOG" 56 K5
e | Locaton: C: Projects/FGPA-Systems/Microblaze _Lesson_i/Microf N pores 20Sen 7109 PM  dain S s
5 Open Eiaborated Design W= Lirt [ ] system_wrapperbit 20-Sep-17 1:10PM  ®aiin "BIT" 2141 K5
Part: xc7a35ticsg324-1L System wrapper hwdet 19-Sep-17 1241 PM  ®aiin "HWDEF" 26 K6
4 Synthesis Library: xil_defauitiib | | -- [] system_wrapper.mmi 20-Sep-17 1:10PM  Gaiin "MMI" 2KB
@ Sythest Settngs g 3 [7] system_wrapper.sysdef 19-Sep-17 1242 PM  Daiin “SYSDEF" 94 Kb
> Run Synthesis | General | Properties € system_wrapper.cl 20-Sep-17 1:09 PM  ActiveTcl Script 3K6
¥
5 Open Synthesized Design =r——rs W system_wrapperudi 20-Sep-171:10PM  Virtual Disk Image 65
O T [ set_propercy 10 REF "" [get_files -all [7] system_wrapper_bd.omm 20-Sep-17 1:10PM  aiin “BMM" 3Ks
) Implementation Scttings @@ | et propercy ;"gr.s ) [q[eb_fllia . & system_wrapper_clock utilization_routed... 19-Sep-17 12:41PM  @aiin “RPT* 17Ks
Set_propexty system [get _files 1 system_wrapper_control sets_placed.pt  19-Sep-17 1241 PM  Oaiin "RPT" 29K6
[> Run Implementation I | set property score CELLS { microblaze 0 } A'( ystem_apper et P ’
- ! . cep7 1241 P i
« [ implemented Design @l| | reser_run impl 1 —prev_step i system wrapper drc opted.pt 19-Sep-17 1241 PM  Qain “RPT 2K5
&, Constraints Wizard {3 ( launch runs impl 1 ~to_step write bitstream - 1] system_wrapper_dc rauted.pb 19-Sep-171241PM  Qain “PB" K5
Wed Sep 20 13:09:46 2017] Launched impl 1... [ - -17 PM én “RPT"
&4 Bt Twing Consiraints @ ; P 20 1 1 hed impl_ & system_wrapper_drc_routedrpt 19-Sep-17 1241 PM  Qain “RPT 2K6
wn output will be caprured here: C:i/Frojects I/ system_wrapper.io_placed.rpt 19-Sep-171241PM  Gaiin "RPT" 81K6
(& Report Timing Summary ystem_wrapper_io_pl .rp 41 PM )
Sep-17 1241 PM Vi 7
8, Report Cock Networks /' system_wrapper_optdcp 19-Sep-171241PM  Vivado Checkpoint. 1171Ks
B Report Clock Interaction B i — — # system_wrapper. plocedidcp 19-Sep-17 1241 PM  Vivado Checkpoint. 1,459 K5
@ Report DR v et . f—— | L system_wrapper_power_routed.rpt 19-Sep-17 1241 PM  ®aiin "RPT" 84 K6
\epor S R .
—_— =] 3 Td Console | © Messages | [ Log | |4 Reports | 3 Design [] system_wrapper_power_summary_routed... 19-Sep-17 12:41 DM ©ajin "PB" 1K v
Inementos: 63 BuibpaH 1 snemen 208 M5 =

Pucynox 25 Tom Moayib v CreHepUpOBaHHBIH Dit daiin

Takum oOpa3om komaHa write_cfgmem mpumer cieayromiuii Bug (puc. 26).

22


http://www.fpga-systems.ru/

www.FPGA-Systems.ru

#Cospnanue mcs bdattnma
write_cfgmem\
—-format mcs\
-size 16\
-interface SPIx4 \
-loadbit {up 0x00000000 "C:/Projects/FGPA-Systems/Microblaze Lesson 1/Microblaze Lesson 1l.runs/impl 1/system wrapper.bit"}\
-force\
-file {C:\Projects\FGPA-Systems\Microblaze Lesson 1\Microblaze Lesson l.runs\impl 1\bitelf mcs.mcs}

Pucynox 26 Kowmanma write_cfgmem mams ciocoba 2 reHepariui Mmcs

3amycture write_cfgmem komanay B Tcl konconm Vivado, u yoenurech, 9to daiir
bitelf_mcs.mcs nosiBucs v 0OHOBHIICS B COOTBETCTBYIOIICH IArKe.

[Tomecture write_cfgmem B TekcTOBBIN (haiil HUXKE KOMaH] 3alycka T'eHepaliu
outcpuma. Coxpanure ¢aiin B ynooHoe ayis Bac mecto. HazBaHne MOXET OBITh JIHOOBIM
0e3 pycckux OYKB, HO pacIIHpEHHE Y Hero M0/pkHO ObiTh .tcl. Hampumep, mem_gen.tcl.

Takum 00pa3om JA0HKEH MOTYYUTHCS (aidil Co CICAYIOIMINM COACPKUMBIM.

#accouMMpoBaHUe
2 set property SCOPED TO REF "" [get files -all -of objects [get fileset sources 1] {C:/Projects/FGPA-Systems/Microblaze Lessor
3 set property SCOPED TO CELLS { } [get files -all -of objects [get fileset sources 1] (C:/Projects/FGPAfSystems/MlcroblazeiLei
4 set property SCOPED TO REF system [get files -all -of objects [get fileset sources 1] (C:/Projects/FGPA—Systems/Mlcroblaze7L6
5 set_property SCOPED_TC_CELLS { microblaze 0 } [get_files -all -of objects [get_fileset sources_1] {C:/Projects/FGPA-Systems /b
#T'eHepaumnsa Bitstream
reset_run impl_1 -prev_step
launch runs impl 1 -to step write bitstream —jobs

11 #Cozmanue mcs daina
12 write cfgmem\

13 -format mcs\

14 -size \

15 -interface SPIx4 \

16 ~loadpit {up 0x00000000 "C:/Projects/FGPA-Systems/Microblaze Lesson_ l1/Microblaze Lesson_l.runs/impl 1/system wrapper.bit"}\
17 -force\

18 -file {C:\Projects\FGPA-Systems\Microblaze Lesson_l\Microblaze Lesson_l.runs\impl I1\bitelf mcs.mcs}

Pucynox 27 Conepxxumoe daitia mem_gen.Tcl
Hanee moxxere 3anporpammupoBath FLASH namsate Ha Arty u yoenuThcs, 4To Bce

MOIYy4YnIIoCck. Jloike 3aMuraTh CBETOIMO/, KaK U B MPOIILIBIN pas.

Hocsenqunit Tpux

51 He COMHEBAKOCh, YTO Y MHOTMX BO3HHMKJIA OJHA MBICIb: «IDTO THIIA TaK KayKIbIi
pa3 uro ym genarts? Ilucate 3TOT CKpunT M KommpoBarh? XpeHb Kakasg-to!!l» U Tyt
KOHEYHO BO3pa3uTh He uero. Ho, BOT TyT Hac MOXeT BBIPYYUTh OJHA Moje3Has (uya
Vivado — MOXHO co3laBaTh COOCTBEHHBIC KHONKH B HWHTepdeiice, MO HaXaTHIO Ha
KOTOpBIE€ OYJIET BBIMTOIHATHCA KAKOW-TO CKPUNT WJIM KOMaH/a.

[TomuuTe s roBopun Bam 3ammcath komMaHAbl B TEKCTOBBIA (aitn? Ero Hyx)HO
JOMOJIHUTh BCErO OJHOM KOMaHAOW, M BOT noueMy. Ilocie koMaHIel TeHepauuu

ourcpuma, Vivado HauyHET ero reHepupoBaTh, HO 1Cl He Oymer *maTh MOKa 3aKOHUYUTCS
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ATOT MPOIIECC, a Cpa3y 3aIMyCTUT TeHEpAIio MCS (aiia, 9To MPUBEAET K OMIMOKE, TOTOMY
gyro ¢ain bit emé we ycmen crenepupoBathcs. IlodTromy Ham HyXHO ckaszatb [Cl
«IOJIOKIM TOKa creHepupyercs Dit U Tompko Mmocie 3Toro 3amyckai TeHepamuoo MCSy.
Jlenaercst 3TO € MOMONIBIO KOMaHAbl wait_on_run impl_1l. DTy KOMaHIy HYXHO
MMOMECTUTh MEXKIy KOMaHJaMHu TeHepanmuu Owtcpuma u ¢aiima mCS. Takum obGpazom

MOJIHBINM JTUCTHHT (haiiira mem_gen.tcl mpusenéu Ha puc.28.

1 #accouumMpoBaHe

2 set property SCOPED TO REF "" [get files -all -of objects [get fileset sources 1] {C:/Projects/FGPA-Systems/Microblaze Lesson ]
3 set_property SCOPED TO CELLS { } [get_files -all -of objects [get fileset sources 1] (C:/Projects/FGPA—Systems/MlcroblazeiLeSS(
4 set property SCOPED TO REF system [get files -all -of objects [get fileset sources 1] {C:/Projects/FGPA-Systems/Microblaze Less
5 set property SCOPED TO CELLS { microblaze 0 } [get files -all -of objects [get fileset sources 1] {C:/Projects/FGPA-Systems/Mic
7 #l'eHepaumusa Bitstream

9 reset run impl 1 -prev step

9 launch runs impl 1 -to step write bitstream -jobs

10

11 #xmeMm OKOHUAHMSA TeHepauum bit datina
12 wait_on_run impl_1

13
14 #Cosmanme mcs darna
15 write cfgmem\
16 -format mecs\
17 -size \
18 -interface SPIx4 \
19 ~loadbit {up 0x00000000 "C:/Projects/FGPA-Systems/Microblaze Lesson 1/Microblaze Lesson l.runs/impl 1/system wrapper.bit"}\
20 —~force\
21 -file {C:\Projects\FGPA-sSystems\Microblaze Lesson 1\Microblaze Lesson l.runs\impl 1\bitelf mcs.mcs}
(v (v I
Pucynok 28 OxonuarensHBIN JUCTUHT (aitia mem_gen.tc
OtkpeiBaem Vivado, Haxumaem To0ols—Customize Commands— Customize
\. Microblaze_Lesson_1 - [C:/Projects/FGPA-Systems/Microblaze_Lesson_1/Microblaze_Lesson_1.xpr] - Vivad
Fie Edit Flow |Tools Window Layout View Help
°J B oo Floorplanning > % % | 3o @ |22 Default Layout
IfO Planning »
Flow Navigator . « Implemented Design - xc7al
iming »
¢ [ - =
AL B @ Edit Timing Constraints et
Al | 52 =R
4 Project Mana{ & Schematic F4 oo NES
3] system_wrapper
) Project Ctri+T - Nets
5% Addsol @ Show Hierarchy F6 &3] Leaf Cells (3
— 2 ¢ 5 B-{@] system_j (system
/ Langua Fpar!
{F 1P Catal Edit Device Properties. ..
Create and Package IP...
4 IP Integrator Create Interface Definition...
H
it Create Run Td Script...
=
" Open BI & Property Editor Ctrl+)
& Genera Associate ELF Files...
4 Simdation Compile Simulation Libraries. .. _ 7
% Simulat Xilinx Td Store... &b Sources . |} Netlist
() Run sim Customize Commands * Customize Commands. ..
@ Project Settings... = =%
4 RTL Analysis # Options...
e}, Elaboration Setings
R~ - e
Pucynox 29 JluctuHr KOMaHN s reHepupoBanus ckiieeHHoro bit+elf u mcs ¢daiinos

OTKpoeTCsT OKHO HACTPOWKH KHONKH, HOXMHUTE Ha IUTIOCHK, YTOOBI J00aBHUTH

KHOIIKY, Ha3BaHWE KHOMKMA «MEem_gen», B KadyecTBE WCTOYHUKA YKaXuTe Ghani
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HKOHKY MW CACJIaTb OIIMCAaHUC

(puc.30).
% Customize Commands
Configure custom Td menu and toolbar entries. ‘
Custom Commands Edit Custom Command
4+ J
Menu name: mem_gen
4 Shortout: No shortcut Add... Remove
¥ () Run command: Type a Tcl command here Define Args...
(®) Source Tcl file: | C:/Projects/FGPA-Systems /Microblaze_Lesson_1/mem_gen. tdl -
Toolbar Options
[] Add to the toolbar
Tooltip: CresepupoBats MCS
Icon file path: ﬂ
Apply Reset
o] [ e
Pucynok 30 MeHnto co3nanus kaonku B Vivado

Haxxumaem OK u Tenepb KHOIKA MOSBUJIACH B MTAHEIX HHCTPYMEHTOB (puc. 31)

N Microblaze_Lesson_1 - [C./Projects/FGPA-Systems/Microblaze_Lesson_1/Microblaze_Lesson_1xpr] - Vivado 2015.4

File Edit Flow Tools Window Layout View Help
A NRILILIZR Y
Flow Mavigator «
Q X e
=3 -

4 Project Manager
43 Project Settings
0‘? Add Sources
g,' Language Templates
1F 1P Cataloa

Pucynok
Teneps,

Ha)XKUMaeTe KHOIKY U MOJIy4uTe MCS Qaiin.

Qo Q@ % | X |3 S DefaultLayout

Tre @y

HET HEOOXOAMMOCTH KaXAbli pa3 KONUPOBAaTh CKPHUITHI,

Implemented Design - xc7a35ticsg324-1L (active)

MNetlist — O
< H|E

4] system_wrapper

H-45 Nets (7)

- Leaf Cells (3)

=-{3] system_i (system)

M
X

31 Kwuonka nojp3oBarteid B nanenu Vivado

pPOCTO

He 3a0biBaiiTe 00HOBISATH MSC mociie nu3MeHenuii B elf daiine.
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JlomaliHee 3agaHue:

1. JlonmosHUTE CKPHUNT TaKMM 00pa3oM, 4TOOBI 3amyck nporpammupoBanus FLASH
3aIyCcKaJics aBTOMaTHYECKHU

2. *MI3MeHHuTe CKpHUNT TaKUM 00pa3oM, 4TOOBI KOMaH/BI reset_runs, launch_runs u
wait_on_run ObUIM TpPHBS3aHbl K aKTHBHOMY O€Sign run, a He K KOHKPETHO

impl_1

PS: 6omnpmmoe cmacu6o monp3oBaTento AsPect deil KOMMEHTapHii MOTHBHPOBAJ Ha

HaIllMCaHHUC 2TOI'0 MaTcpualia.

o & w e

bubanorpadguyeckuii cnucoxk

. Yomm bpenr, /xonc Ken. [Ipaktnyeckoe nporpammupoBanue Ha Tcl u TK.
. UG835 Vivado Design Suite Tcl Command Reference Guide

. UG894 Using Tcl Scripting

. UG898 Embedded Processor Hardware Design

. UG984. MicroBlaze Processor Reference Guide. Xilinx Inc.

. MicroBlaze na caiite Xilinx

. Vivado Ha carite Xilinx

o N oo o1 B~ W N P

. Onmcanue Arty Board na caiite Digilent

Cnucoxk TpeHMHI 0B

no MicroBlaze B cepruduiiupoBaHHOM TpeHHHT 1IeHTpe Kommanuu Xilinx:

HOCTDOGHI/IC BCTPAMBACMBIX ITPOLICCCOPHBIX CUCTEM

Z[OHOHHI/ITGHBHBII;'I KYPC 110 IMMOCTPOCHHUIO BCTPANMBACMBIX ITPOLHNCCCOPHBIX CUCTEM

Paspa6orka [10 nyis BcTpanBaeMbIX IIPOIIECCOPHBIX CUCTEM

Jlom. Kypc 1o pa3pa60TKe 110 JJI51 BCTPAUBACMBIX ITPOIICCCOPHBIX CUCTEM

[loJHBIN CIICOK KYPCOB
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