Notes on Xilinx EDK 9.1 for Spartan 3E 1500 Development Kit : Basic

© Duy-Ky Nguyen 2007 July 01

Note :

It is 1500 because it’s modified from 500, the only change is FPGA from XC3S500E to XC3S1600E. The
reference board 500E-RevD is copied as 1600E-Rev B, FPGA changes from 500 to 1600. That’s it. While
there’s a refenece board 1600E-RevA.

1. Create New Design

Create New Project based on BSB (Base System Builder) wizard
w Allinx Platform Studio - no projech

lﬁ Edit “iew Project Hardware
I igm) Mew Project..  Ci+Shift+
ﬂ E Open FProject...  Chl+Shift+0
— [Eﬁ [Lose Fraject...

F Sawve Fraect..  Chl+Ehift+5
FI [ New Ctrl+M
B l" Open... Clrl+0

=

=

Cloze
E Save Chrl+5

Save bz,

L Prirtk... Chil+F

Recent Projects 3

Recent Filez 3

E st

—LCreate new ar open existing project

2 % iBase System Builder wizard [recommended];

I Browse for More Projects.. ;I

Browse inztalled EDFE. examples [projectz] here

] [ | Cancel Help

[:\ MY EDK\ DKN \DOC\X_EDK_91 v8 Basic.doc 11/7/2007 @ 6:52 PM|




Find a place for the new project

system.xmp

ElE

ty Documents

Tl =
-
ky Computer

ystemamp 7] N
Platform Studio Project [*.xmp] |_
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Set Project Peripheral Repository for Global IP_core

i Create New XP5S Project using BSB Wizard

- Create New XPS Project using BSB Wizard

—Mew project —MNew project

Praject file Project file

|I:H_MY_EDK:'DS_DK!S_I,Istem.Hm|:4 Browze I|:.-"_MY_EDK:'D3_EIK!system.xmﬂ Browse ...

—&dvanced options [optional: F1 for help]

—Advanced optionz [optional: F1 far help]
¥ Set Project Peripheral B epositaries [¥ Set Project Peripheral Bepositonies

I Browse...[ | I|:.-"_MY_EDK:’edk_user_repository Browsze .. |
Q. &l Cancel |

+ Baze System Builder - Welcome

Welcome to the Base System Builder!

Thiz toal will kead wou through the steps necessany lo create an embedded system,

— Please beon by selecting one of the folloveng ophons;
& | would ke to create a new desian

| would ke to load an sxisting bab seltings fle [saved from a previous session]

I Browse, |
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Select the right board : Xilinx — Spartan-3E Starter Board — D

Spartan-3E 1600E MicroBlaze Dev Board

The MicroBlaze Spartan-3E 1600E Embedded Development Board utilizes Xiling Spartan-3E
HCISTE00E-4F G320 device. The board includes 2 RS232 senial portz, 4 DIP switches, 4 puzh
buttons, 8 LED s, WGEaA port, character LCD dizplay, PS/2 port, push button rotany encoder, SPI
analog to digital corvverter, SPI digital to analog corverter, 104100 Ethernet port, 2B SPI
flazh, 16 MB of parallel MOR flazh and 64 MB DDR SORAR. Puzh button South(RESET] is
uzed az system reset.

Select soft core processor MicroBlaze
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w Bage System Builder - Select Processor

— The board you zelected has the following FPGA device:

Architecture: Device: FPackage: Speed grade:;

| spartanie | | ®C35500e | | FGaz0 MEE [

| []

Select the proceszor you wu:n.[,:i;like to uge in this design;

—Proceszors
* MicroBlaze
-
1 PowerPE —
Mot zupparted E
b thiz device =
]
B

—Proceszor description

The MicroBlaze[Th] 32-bit zoft proceszsor iz a RISC-based engine with a 32 register by 32 bit
LUT Rab-bazed Register File, with separate instructions for data and memory access. |t
supports both on-chip BlockRak and/or external memon. All peripherals are implemented on
the FPGA fabric and operate off the on-chip peripheral bus [OPE).
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Select operating frequency of 50 MHz, HW debug module. Enable cache setup. Note that the cache of 8KB
from BRAM is set here, but it will be elaborated later for D/I-cache. Sparatn 500E has 20 BRAM of 2KB each.
The CPU frequency is chosen 66.67 MHz to support Ethernet 100 BaseT
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Select baudrate 115200 and Interrupt for for both DCE. NO DTE.

- Baze Spstem Builder - Configure 10 Interfaces [1 of 3]

OFPE UARTLITE

[Vata Sheet
=== e | ==

OPB GPIO
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Select Peripheral : OPB EMC, not MCH one, for Flash. The DIP_Switches_4Bit is NOT selected as it is
included in HW as selection switch.
¢ Baze System Builder - Configure 10 Interfaces [2 of 3]

llata Sheet

COFE GPIO

COPE GPIO
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Use Ethernet with interrupt.
w Basze Spztem Builder - Configure 10 Interfaces (3 of 3]

MCH OFE DDA

N 3
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Add Peripheral Timer required by uCLinux.
w Baze Spztem Builder - Add Internal Peripherals (1 of 1)

Add other peripherals that do not interact with off-chip components. Use the
“tdd Peripheral” button to zelect from the list of available peripherals.

If pou do not wizh to add any non- 0 penpherals, click the "Mext™ button,

Add Peripheral. [ !

Pernpheralz

o Base System Builder - Add Internal Penpherals [1 of 1]

Add other penpherals that do not nteract with off-chip comporents, Use the
“&dd Penpheral” button to select from the list of avalable penpherals.

If you do not wizh bo add any non-l0 penpherals, click the "Mext” button,

Add Peripheral... I

Peripherals
—opb_tirmer_1
Penpheral OPE TIMER ﬂ
Counter bit width: 32 - Data Sheet
— Timer mode

' Two timers are present

' One timer iz present

Now select size 8KB for each of D/I-cache and source of cache is SDRAM as SW normally is loaded from
Flash into RAM by bootloader and runs out of RAM.

~y Baze System Builder - Cache Setup

'ou have enabled the cache feature on the MicroBlaze proceszor.

—LCache setup

Pleaze zelect a cache zize for instruction and data. The cache is implemented uzing black RAk
[BER&k] resources on the FPGA.

[nztuction Cache [ICache] Size:

DataCache [DCache) Size: | 6 KE =l

Select the memony peripherals pou would like to cache:
ICache: DCache: Cacheable Memories:
v v DOR_SDRAM_32kx16

Now, BRAM has been used as below

16 KB for start up code (8 BRAM)
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8KB + 8KB = 16 KB for D/I-cache (8 BRAM)
Select DCE, not DTE, for STD-IN/OUT

- Baze System Builder - Software 5etup

R5232_DCE

Use default fo memory to hold program of memory test

ilmb_cntlr

dimb_cntlr k
dimb_cntlr
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Use default

i Baze Syztem Builder - Configure Peripheral Test Application

a zelftest function exists in the diver the peripheral].

— PerpheralT ezt

The Peripheral Selftest application includes a simple self test far each periperhal in your spsten [iF such

Select the memary devices which will be uzed ta hold the following program zections:

Instruction: DOR SOAAM 32M=16

Data: | DDR_SDRAM_32Mx16 =l

Stack/Heap: | DDR_SDRAM_32Mx16 =l

Click Generate

w Bage System Builder - System Created

Below iz a surmmary af the system you have created. Pleaze review the information below, 1F it iz

comrect, hit <Generate: to enter the information into the #FP5 data baze and generate the system files.

Othenaize return to the previous page to make corechions.

Frocezson Microblaze
System clock frequency: B0.000000 kMHz
Debug interface: On-Chip Hw' Debug Module
On Chip Memony - 16 KB
Tatal Off Chip bMemaorny ;. 80 MB
-FLASH_1BM«8 = 16 MB
-NNOR SNHRAM 3PM@1F = R4 MR

The addresz mapz below have been automatically aszigned. vou can modify them wzing the
editing features af ®PS.

hd

OFPB Bus : OPB_¥20 Inzt. name: mb_opb Attached Components: =
Core Hame Instance Hame Baze Addr High Addr

opb_mdm debu_ul\{mndule (41400000 =41 40FFFF

opb_uartlite HS23£§DEE O=40E00000 O:4060FFFF

opb_uartlite RS5232_DTE Oxd0E20000 Ow4062FFFF

opb_gpio LEDs_8Bit = 0000000 Cx4000FFFF

opb_gpio DIP_Switches_4Bit | 0xd 0020000 Ox4002FFFF

opb_gpio Buttons_4Bit D=4 0040000 O=4004FFFF
mch_opb_emc FLASH_1EM=2 43000000 (x4 3FFFFFF
mch_opb_ddr DDR_SDAAM_320x1 Dx44000000 (x4 7FFFFFF
opb_ethemetlite Ethernet_MALC (w4 0E Q0000 D«40EQFFFF

opb_timer opb_timer_1 D=41C00000 0=41COFFFF |
opb_ints opb_intc_0 T=41200000 =41 20FFFF j
LMB Busz : LMB_¥10 Inzt. name: ilmb Attached Components:

Core Hame Instance Hame Baze Addr High Addr
Imb_brarn_if_chtlr ilmb_chitlr Q00000000 D=00003FFF

LMB Buz : LMB_¥10 Inzt. name: dimb Attached Components:

Core Hame Instance Hame Baze Addr High Addr

Irib_brarn_if_chtr dirnb_crHr Q00000000 D=00003FFF
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Click Finish

& Baze Spstem Builder - Finizh

The Base Spztem Buillder haz successfully generated your
embedded zyzteml

Click the Finizh button to return to =PS to compile your
hardware gystem and software
application.

[ MY _EDESFULL_TSTSsvstern. mbs s
[ WY _EDENFULL_TSTsdatahsvstern. ucf

[ WY _EDENSFULL_TST etchfast_runtime. opt

[ WY _EDENFULL_TSTetchdownload. crd

[ WY _EDENSFULL_TSTSsystem. mes

[ WY _EDENFULL_TSTAT estépp_MemonherchTestbpp_Memaon.c

[ WY _EDENFULL_TSTAT estipp_MemonharchTestdpp_Memamn_LinkScrld

[ WY _EDENFULL_TSTAT estipp_Peripheralhzrch Testdpp_Perpheral. o

[ MY _EDENFULL_TSTAT estApp_Peripheralharcheintc_tapp_esample.c

I MY EDENFULL TSTSTestdpp Peripheralbharchintc header.h &

[ Save zettings file:

[:5_MY_EDEAFULL_TSThaystem bsb

The zettingz file containg all the uzer's selections and inputs in the wizard zezzion. |t can be
loaded in & future wizard sezzion.

Mare Info ¢ Back

Finizh & | Cancel
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Click OK

- The Next Step

—What would pou like ta do next?

" Configure divers and libraries [Software Flatform]
= Download the design ta the board and test it

" Edit the test application generated by BSE

(% Start uging Platform Studio;

I~ Remember my selection and don't shaw thiz again ak f_‘ I Cancel

g Allinx Platform Studio - 1:/ MY _EDK/FULL_TST/spstem xmp - [System Assembly Viewl]

File Edit “iew Project Hardware Software Device Configuration Debug  Simulation “Window Help -8 x

(el BaErBoRER S0 HEDee 28 &2l X|E |
A==

| i Filters
Froject I Applications | IP Catalog | 2 |"|:| ,'_'_ ¥ BusInterface ¢ Ports { Addresses EE’[VFiIters [&pplied) |
Platform B B B Mame | Buz Connection | IP Type | IP Version I
£ Project Files 'P_H_H_ --w.im.:lbfaze_ﬂ microblaze E.00b
-~ MHS File: spsterm.mhs --w.-‘mﬁ_opﬁ' opb_w20 110
- M55 File: system.mas \Jﬁ'mﬁ Imb_+10 1.00.a
- |ICF File: datasspstem.uck — " < gimd Irb_+110 1.00.a
- MPACT Command File: ete/download. crd J G- <3 dabuig modie opb_rndm 2.00.a
- [mplementation Options File: etc/fast_runtime, v o " -~ M_ ot Imb_bram_?f_cnterElD.a
- Bitgen Options File: etc/bitgen. ot E = O— | B~ <2 dimi_ e Imb_bram_if_cntir2.00.a
[=- Project Options e --‘-J.\';'J‘h'.",l_bfdﬂ? bram_block 1.00.a
- Dievice: wo3b00efg320-4 .". --QHSP.?P_DCE opb_uartlite 1.00.b
- Netlist: Toplewvel T‘ --@HS?E?_DTE opb_uartlite 1.00.0
- Implementation: =PS [=flow] Y‘ " P LEOy 504 opb_gpio iMe
- HDL: WHOL T‘ --wﬂﬂfP_SWﬂ‘aﬁes_-fEﬁ‘ opb_gpio 30k
- Gim Modet BEHAVIORAL - G- < Sufforns 454 opb_gpio 3Mb
£ Reference Files lf—L}—I.P'— --JFMSH_?SMXS‘ mch_opb_emc 1.00.a
- Lag Files ‘HL—P -2 D0A_SDAAM 3244x75 mch_opb_ddi  1.00.c
i Synthesis Report Files YL --Qthe.rnef_MC opb_ethermetite 1.07.0
7‘ -- @ oph fimer T opb_tirmer 1.00.b
- - < aph e O opb_inte 1.00.
--JFMSH_ Toliv il bug splf 2 util_busz_zplit 1.00.a
--da‘ism.‘ifc_mr util_vector_logic 1.00.a
--w)dem&.@ﬂ_mr util_wector_logic 1.00.a
--@aﬁ_c&ﬁﬂ_mr util_vector_logic 1.00.a
-- o 0 dom_module 1.00.
- < g7 derm_module 1.00.c
G- <3 gty 7 dem_module  1.00.c
d I I —’I [Platfarm Studia] [T System Segembly Wiew1 | Block Diagram |

NOTE : VHDL is recommended even it’s possible to use Verilog, but unpreditable behavior, especially for user
IP_core!ll
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Mame = |
=) =ps

|5 bk diagram

[ data

Chete

|5 poores
[ Testépp_Memary

I3 Testdpp_Peripheral

spztem. bsb

ﬁ apshem. mhs

spgtem. mss

@ spztem. «mp

@] wizlog [«\\3

It creates

System file XMP, HW file MHS, SW file MSS,

Jdata/system.ucf

(i) .etc/fast_runtime.opt for options in creating bitstream and (ii) ./etc/ download.cmd for downloading bitstream

2. Include an IP core

FPGA has a limited number of clock buffers. A core of input_buf is used to prevent a clock signak using clock
buffer. This job requires 2 steps

The core must be either in global or local pcores repository

The core info must be included into MHS file with some signal adaptions, eg external signal goes to the
input_buf and then to the system module.

BEGIN opb_ethernetlite
PARAMETER INSTANCE = Ethernet MAC
PARAMETER HW_VER = 1.01.b
PARAMETER C_OPB_CLK_PERIOD_PS = 20000
PARAMETER C_BASEADDR = 0x40e00000
PARAMETER C_HIGHADDR = 0x40eOffff
BUS_INTERFACE SOPB = mb_opb
PORT IP2INTC_Irpt = Ethernet_MAC_IP2INTC Irpt
# PORT PHY_tx_clk = fpga 0_Ethernet_MAC_PHY_tx_clk
PORT PHY tx_clk = fpga 0 Ethernet MAC_PHY tx_clk_ibuf
# PORT PHY rx_clk = fpga O Ethernet MAC PHY rx_clk
PORT PHY_rx_clk = fpga 0 _Ethernet MAC PHY rx clk_ibuf
PORT PHY crs = fpga O Ethernet MAC_PHY crs
PORT PHY dv = fpga 0_Ethernet_MAC_PHY_dv
PORT PHY rx_data = fpga O Ethernet MAC_PHY rx_ data
PORT PHY col = fpga O _Ethernet_MAC_PHY_ col
PORT PHY rx_er = fpga_ 0 Ethernet MAC_PHY rx_er
PORT PHY tx_en = fpga_0_ Ethernet_MAC_PHY tx_en
PORT PHY tx_data = fpga O Ethernet MAC_PHY tx data
END

# # Add input_buf to use IBUF, instead of IBUFG, for clock
BEGIN input_buf

PARAMETER INSTANCE = input_buf O

PARAMETER HW_VER = 1.00.a

PARAMETER DWIDTH = 1

PORT I = fpga O _Ethernet_MAC_PHY_rx_ clk
PORT O = fpga_0 Ethernet_MAC_PHY rx_clk_ibuf
END
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BEGIN input_buf

PARAMETER INSTANCE = input_buf_ 1
PARAMETER HW_VER 1.00.a
PARAMETER DWIDTH 1

PORT I = fpga O _Ethernet_MAC_PHY_tx clk

PORT O = fpga 0O Ethernet MAC PHY tx clk ibuf
END
3. UCF File

UCF file system.ucf is also copied from data folder to implementation one. So all changes must be in
data/system.ucf

The following constraints must be included into UCF for DDR-SDRAM; otherwise therer is failure in memory
test

## Added Tor DDR_SDRAM

NET *""*/DDR_DQ_I1*" I0BDELAY=NONE;
NET ""*/DDR_DQ_O*" I0BDELAY=NONE;
NET ***/DDR_DQ_T*" I0BDELAY=NONE;
NET *"*/DDR_DQS_I1*" 10BDELAY=NONE;
NET *"*/DDR_DQS_O*" 10BDELAY=NONE;
NET ""*/DDR_DQS_T*" 10BDELAY=NONE;

4. BitGen.ut

Change JTAGCLK to CCLK in file bitge.ut under folder etc as CCLK works for both JTAG and standalone. but
JTAGCLK does not work in standalone mode.

-g CclkPin:PULLUP
-g TdoPin:PULLNONE
-g M1Pin:PULLDOWN
-g DonePin:PULLUP
-g StartUpClk: - CCLK
-g MOPin:PULLUP

-g M2Pin:PULLUP

-g ProgPin:PULLUP
-g TckPin:PULLUP

-g TdiPin:PULLUP

-g TmsPin:PULLUP

-g LCK cycle:Nowait
-g Security:NONE
H-m

-g Persist:No
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5. Create NetList
5.1. GUI - 65 sec

Mame =

I =ps

I blkdiagram

[ data

et

I—ahdl
|yimplementation
Iy microblaze_0
[ poores
| sunthesiz
) Testdpp_bemany
) Testtpp_Peripheral
@ platgen.log
% platgen. opt
systern. bsb
@ gughern. log

@] zystem make
E gystern. mhiz
Eystenn. mas
@ Fypstem, wmp

.EI sugtern_incl make

EI wizlag

It creates system.make and system_incl.make, platgen.opt
/hdl/ for HDL codes like VHDL and V files

Jsynthesis/ for scripts like PRJ and SCR files
Jimplementation/ for netlist files like EDN file

SW test files like TestApp_Memory, TestApp_Peripheral

o Xilink Platform Studio - I:/_MY_EDK/FULL_TS5T fsystem_x

File Edit ‘“fiew Project | Hardware Software Dewice Configurati
e Rl B ] Generate Netiist
J_| b S JJ% H MLC Generate Bitstream

\_:? Create or Impark Peripheral...

Project | &pplications | IF{X] Configure Coprocessor...

Platfarm Check and ‘fiew Core Licenzes...
E| Project Files
© i MHS File: system.mhs :
E----MSS File: system. mss @ Clean Bits
- LICF File: data/systen L3 Clean Hardware

825 Clean Metlist

NOTE : all output data are saved into system.log
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5.2. Cmd-Line — 54 sec

In console windowGo to Design folder to run XPS in NO-WINDOW mode : (1) system first and then (2) create
netlist

>> Xps —Nw
%% xload xmp system.xmp
%% run netlist

NOTE : The cmd-line way finishes the job sooner, but there’s no data saved into system.log !!!

NOTE : Use GUI for detailed info of the process from system.log

6. Generate system.bit — 358 secs using Make script

It creates system.bit after mapping and P&R. with info in system_map.mrp and system.par

- Kilinx Platform Studio - I:5_MY_EDKAFULL_TSThspstem x

File Edit ‘Wiew Pruiectlm Software  Device Configuratic
JJ@ E Eﬂ JJIE] r" | EEII:E Generate Metlist

JJ A JJ% =H mE Generate Bitstream
g? Create ar Impart Peripheral....

Fraject | Applications IH.E Corfigure Coprocessor...

Software Projects Check and Yiew Core Licenses...

f 4dd Software Applicat B8, Clean Metlist

;----m[ﬁlefault: ricrablaze (0 @ Clean Bits

m[ﬁlefault: rnicroblaze_0
: ﬁ Clean Hardware

7. Generate download.bit — 95 secs using Make script

It compiles startup code and some required driver for BRAM and comdines with system.bit to create
download.bit ready going to the target

- Allinx Platform Studio - I:5_MY_EDKAFULL_TSTAsystem.xmp - [Syste

[th Fil= Edit “iew Project Hardware Su:uftware| Device Configuration  Debug

|5 B0 1| 6 & B (D 06| B e iEEEegei)
|l = |J_|% = MO h’?“]@ @Y [ 25 Download Bitstream

i 2 = Program Flazh Memary

8. Download Bitstream - 95 secs using Make script
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9. HW Test

The download.bit file going to the target is comprised of 2 components (1) HW system.bit (2) SW startup
always in BRAM. The TestApp_Memory will be initialized in BRAM, it’s executed right out of reset

Mark BRAM for a startup job stored in BRAM

[th File Edit %iew Project Hardware Software Device Configuration

Froject | A pplications IIF' Catalag I

Software Projects
-l ésdd Software Application Project...
ﬁ[ﬁlefault: microblaze_0 bootoop

ﬁ[ﬁlefault: microblaze_0_=mdztub

-- Compiler Options

! Build Project
- Sources _
L Headers Clean Project
=~ ﬁl’luiect: TestApp_Peripheral Delete Project...

-- Processzar: microblaze_0
i Ewecutable: 15 MY_EDKSI3_OKN
__ Compiler Options Generate Linker Script...

b ake Project Inactive

Update Bitstream to create download.bit by combining HW system.bit and SW startup Initialize BRAM
(b File Edit Yiew Project Hardware Software | Device Configuration Debug

AN | pdate Bitstrearn

Project | Applications IIF' Catalog | 22 Download Bitstrean

Software Projects =il Program Flazh Memory

Download bitstream

(b File Edit ‘iew Project Hardware Software | Device Configuration Debug

R | pdate Bitstream

Project | Applications I IF Catalog | <= [ owerinad Bitstrean
| Software Projects [Fl Frogram Flash Mermary
Test Result

* Procomm Pluz Terminal
File Edit “iew Optionz Data Toolz “Window  Help

|l§| Data j| STARTUP ~] ﬁ' | oy

— Entering main() —
Starta ﬁ%gﬂﬂnur},ﬂest Tor DDR_SDRAM_JFZMx16:

Runni 32-bit test...PASSED!

Running 16-bit test...PASSED!

Running 8-bait test...PASSED!
— Exiting main() —

|
Build TestApp_Peripheral
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- Xiling Platform Studio - I:/_MY_EDK/02_0OK/system_xzmp - [system_mh
[th File Edit “iew Project Hardware | Software Device Configuration  Debug

< » 2=

lI:5

A % ,;E Software Platform Settings...
Azzign Defaulk Drivers

Froject | Applications I IP Catalog |L"=G Generate Libraries and BSFs

Software Projects £ ] Add Software Application Project...

ﬂ.&.dd Saftware Application Project.. é Build All Uzer Applications

m[ﬁlefault: microblaze_0_bootloop

----ﬁDefault: microblaze_0smdstub . :
E

H--@‘Fluiect: TestApp. Memory Eﬂ aenerate Linker Scripk...

- Processor: microblaze_0 & | aunch Platform Studio SDF,
Ewecutable: [ _tY_EDEAIZ_OK %

[~ Compiler Options i

--Su:uuru:es = Clean Programs

.- Headers 2 Clean Software

et Program Size

Clean Libraries

Launch XMD before Debug
g~ Xiling Platform Studio - I:/_MY_EDK/03_0K/system.xmp - [spstem.mhs]

[th File Edit View Project Hardware Software Dewvice Configuration | Debug  Simulation  Window Help

J_|4 » E 4% % %W Debug Configuration. .

280 ﬁ #=MD Debug Options. ..
281

2a; [3]
%g; K Launch Saoftware Debugger. ..

Fraoject | Applications IIF' Catalog I

I Software Projects

Launch Debugger
- Xiling Platform Studio - 1:/_MY_EDK/03_0K/zpstem_xmp - [spstem mhz]

[t8 File Edit “iew Project Hardware Software Device Configuration | Debug  Simulation Window  Help

4= » = 4% % %W Debug Configuration. ..

20 'ﬁ #=MD Debug Optiohs. ..
2e]
2@ [g Launch =k

28 e
Sgs f_{‘ﬁ Launch Saftware Debugger...

Fraoject | Applications IIF' Catalog I

| Software Projects

Select TestApp Peripheral

i Chooze a Software Application

Chooze a Software Application

Testspp_kemaory ;I
Testtpp_Memary

eral

aF. Cancel
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CRASH !?1? 1t works only for simple design

So, we have to run XMD in command mode

?2?7> xmd
XMD% connect mb mdm

XMD% exit
?7?7>

Now we launch debugger from GUI XPS and select TestApp_Peripheral, This time, itworks

-1 TestApp_Peripheral.c - Source Window

File HAun “iew Caontral Preferences Help
Gen T g e iy
SRR

_Peripheral.c | |main Rl ISI]LIHI:E hd

- 68 microblaze init icache range{8, XPAR_HMICROBLAZE 8 CACHE BYTE SIZ -
- 69 microblaze enable icache();
70 ftendif
11
iz #if XPAR_MICROBLAZE @ USE DCACHE
- ¥3 microblaze_init_dcache_range(8, XPAR_MICROBLAZE_@ DCACHE_BYTE_SI
- FiL! microblaze enable dcache{};
75 ttendif
7o 1

77 static XGpio Buttons 4Bit Gpio;N
78 static XEmacLite Ethernet MAC_EmacLite ;N
79 static XTmrCtr opb_timer_ 1 Timer;H

- 8a print("-- Entering main{) --\rin");l

81
82
83 {
Y ¥Status status;
8%
- 86 print{"%rin Runnning IntcSelfTestExample() for opb_intc B...\r\n
87
- 88 status = IntcSelfTestExample(XPAR_OPB_INWTC_ @ DEVICE_ID});
89
- on if {status == @) {
- 91 print{"“IntcSelfTestExample PASSED\rin"); ;j
1] |l B
IF'ru:ugram nok running. Click an mn icon o start, Bx4ha0e15 ﬂl 68
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Click Run, to have

1 Testhpp_Peripheral.c - Source Window
File Run “iew Contral Preferences Help
FH000] D SASs -3 ma et
|TESthp_PeriphE- nfinue [C] |main _IJ ISDUHEE il
56 -
BF ff=============mmmmmmmmmmmmmmommmmmmmeeoooommmmmmeeeeo
cg
- L9 int main (void)} {
68
61 1 J
62 static XIntc intc;
63 1
64 f*
65 * Enable and initialize cache
66 =/1
67 #if XPAR HMICROBLAZE 8 USE ICACHE
= 68 microblaze init icache range(®, XPAR_MICROBLAZE A CACHE BYTE SIZ
- 69 microblaze_enable_icache(};
7o ftendif
11
72 #if XPAR_HMICROBLAZE 8 USE DCACHE
- 73 microblaze init dcache_range(®, XPAR_MICROBLAZE_8 DCACHE_BYTE_SI
- FiL.! microblaze enable dcache(};
75 #endif
o 1
77 static XGpio Buttons_4Bit_Gpio;Q
78 static XEmaclLite Ethernet HAC EmacLite;Nl
79 static XTmrCtr opb_timer_ 1 _Timer ;R ~|
1] |l B
|Program stopped t fine 68 Bx44000150 68

Click Continue, to have HW test pass successfully
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** Procomm Plus Terminal
File Edt “iew Optionz Data Tool: ‘Window Help

= Data j| STARTUP j ia

— Exting main() —
— Entering main() —

Runnning IntcSelfTestExampled) for opb_intc_0...
IntcSselfTestExample PASSED
Intc Interrupt Setup PASSED

Running UartLiteselfTestExample() for debug module...
UartLiteselfTestExample PASSED

Running UartLiteSelfTestExample() for R5232_DCE...
UartLiteselfTestExample PASSED

Running GpioQutputExample() for LEDs_8Bit...
GpioOutputExample PASSED.

Running GpioInputExample() for DIP_Switches_4Bit...
GpioInputExample PASSED. Read data:0Ox0

Running GpioInputExample() for Buttons_4Bit...
GpioInputExample PASSED. Read data:Ox0

Press button to Generate Interrupt

No button pressed.

Running EMACLteSelfTestExample() for Ethernet_MAC. ..
EMACL 1teselfTestExample PASSED

Running Interrupt Test for Ethernet_MAC...
EmaclLite Interrupt Test PASSED

Running TmrCtrSelfTestExample() for opb_taimer_1...
TmrCtrSselfTestExample PASSED

Running Interrupt Test for opb_timer_1...
Timer Interrupt Test PASSED
— Ex1ting main() —
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10. Standalone Flash-Based System
We will load TestApp_Peripheral into flash and have a simple bootloader RawBoot to load it into RAM and run

out of RAM, after power up.

Add a SW project RawBoot as BootLoader. Bu default, TestApp_Memory is initialized in BRAM, so uncheck
it, then nitialize RawBoot in BRAM, ie all others but RawBoot has red mark..

Add SW project RawBoot
- Allinx Platform Studio - 1:5_MY_EDKAPETALOGEA4\system. xmp -

[th File Edit “iew Project Hardware | Software Device Configuration  Debug

=Rl == NE
1= %|IB E|ls ||

Praoject | Applications IIF' Catalog |

Software Projects

- le_)Add Saoftware Application Praject..
m[ﬁlefault: rnicroblaze_0_bootloop
m[ﬁlefault: microblaze 0 =mdstub
=l m'l:"miec:t: Testhpp_Memory
i Proceszzaor microblaze_(
E----E:-:eu:utal:ule I MY _EDEAPETAL
. Compiler Optionz

- Sounces

Add source

= ﬁl’rmect: RawBoot
[#- Proceszor microblaze_(0

. Compiler Ophions

,;E Software Platform Settings...
Azzign Default Drivers

ues Generate Libranes and BSPs

]

¥, Build All User Applications
Get Program Size

Ez Generate Linker Script....

&% | aunch Platform Studio SOE.

Add Software Application Project...

[Sy

- Add Software Application Project

Praoject Hame IHawB u:u:uli

Mote: Project Mame cannot hav%spau:es.

Proceszsor I microblaze_0 LI

— I Praoject iz an ELF-only Project

Chooze an ELE file,

| il

The ELE file iz agsumed ta be aenerated autside =ES

Browse,..

[Default ELE name i@ <aw project names fexecutatle, elf

% Clean Libranies
= Clean Programs
& Clean Software

QF. Cancel

- Executable: |:\_MY_EDKAPETALOGE:

Add Mew File...

Mark BRAM

SR ¥4 Project: RawBoot
-- Proceszar: microblaze_C

- Executable: |\ _MY_ED | v

[+ Compiler Options

: Build Project
- Sources _
el MY_EDK/PETA Clean Project
- Headers Delete Project... :

Il L':':l""f'.lJ_Hu'.lJ_.ll

Set Compiler Options...
|_ ark, to Initialize BRAMs

bl ake Project Inactive

=T 1

[aenerate Linker Scripk....

Change FLASHBASE_ADDR to 0x4306000 in the file RawBoot/src/flash_bootloader_mod.c
#define FLASH BASE_ADDR 0x43060000

This is absolute address is where TestApp_periphearal starts in flash

Build the project TestApp_Peripheral to get ELF file and manualy convert into binary format using the

command below

mb-objcopy -0 bin executeable.elf TestApp Peripheral.bin
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Create download.bit = system.bit + RawBoot
g~ Xiling Platform Studio - I:5_MY_EDKAPETALOGE<\4\system. xmp - [S
(b File Edit “iew Project Hardwars Software | Device Configuration Debug
JJ@ o0 B B 5] JJEJ;E A JJ@ Frgity Update Bitstream
e ;%‘ Download Bitstream
«+_ @ Programm Flash Memory

Fraoject | Applications |IP' Catalog |

Convert download.bit to binary image for BP1-Up config mode

promgen -w -u bin -d O download.bit -o downloadup

¢ Alling Platform Studio - 1:5_MY_EDKAPETALOGIEKA4Aspstem.xmp - [S
File Edit “iew Project Hardware Software | Device Configuration  Debug

IRt B3 R85 B 2 JJ@ gﬁm Update Bitseam
| x| :E‘ Download Bitstrean
\-I-_ @ Prograrn Flash Mernony

Project | Applications IIF' Catalog |
I [

We will download bitstream into FPGA to employ MicroBlaze in programming the flash

Restore TestApp_Memory to initialize in BRAM
Uncheck RawBoot.
Update bitstream

- Ailing Platform Studio - I:5_MY_EDKAPETALOGE<\4\system. xmp - [5
(b File Edit “iew Project Hardware Software | Device Configuration Debug

IR ot BB R 8 B & [ H58 Update Bistream
= - :{1%‘ Download Bitstrean

Project | Applications IIF' Catalog | | =l Program Flash Memary
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% Program Flazh Memory | x|

I:/_MY¥_EDK/PETALOGE4/_downlaad_up.bin
[T Autorconvert file to bootlaad able | farak wWhes programming Hash

FLASH_16M#8_c_meml_baseaddr

oo

DOR_SOARAM_F2Me1E6_c_meml_bazeaddr

Image Flash Offset
Download_up.bin 0x0
TestApp_Peripheral.bin 0x60000
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11. Summary

11.1. HW Platform Config
Below is a procedure to create HW platform to support PetaLinux where defaults are implied

Basic

User repository for HW IP, like in_buf, and SW OS, like petalinux
Spartan 3E 500 - D

Cache Enable with 8 KB

DCE/DTE : 115200, interrupt for both

Flash : OPB EMC, not MCH

EthernetLite with interrupt

Peripheral Timer with interrupt

8 KB D/l-cache for DDR-SDRAM

Bug Fix

Modify MHS to use input_buf to prevent ethernet clk from using global buffers

Add DDR_SDRAM constraints to UCF

Connect to System

IP Calatlog - Project Local pcores : Double click on USER_IP to add to System
Connect to system

sys_clk

Set address

11.2. Download to Target

Change JTAGCLK to CCLK in the file etc/bitgen.ut

Generate Bitstream : system.bit for FPGA only

Update Bitstream : download.bit comprised of system.bit and startup code TestApp_Mem BRAM
Download bitstream : config FPGA and have microblaze to test memory

Launch Debug and run TestApp_Peripheral

11.3. Programming Flash

e RawBoot initialized in BRAM. RawBot must have FLASH BASE ADDR = 0x43060000 for
TestApp_Peripheral.bin

Update Bitstream

Convert download.bit to download_up.bin

Re-initialize TestApp_Mem into BRAM. RawBoot must NOT in BRAM

Update bitstream to get new download.bin

Download bitstream to get MB ready

Program download_up.bin

Build TestApp_Peripheral to get execute.elf and convert it into binary file

Load into flash offset 0x60000
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12. Command Line Script

Create Netlist — Bits — Clean : _myedk.sh with choice therein
make - system.make netlist | tee -a system.log

Download : DnlLd_Bit.bat
impact -batch etc/download.cmd

This download.bit has TestMemory marked in BRAM.

Flashing : _mk_bpi_dn.bat, do_Flash.bat, flashwriter.tcl etc/flashwriter

The Raw_Boot is marked BRAM as boot loader. Update bitstream is used to create a flash version of
download.bit which will be converted into flash image of BPI_Down mode using _mk_bpi_dn.bat, ie it resides
in bottom of the flash where the first byte of the image is the last location of the flash. Therefore, the starting
address in the flash is calculated from the file size which is a consatnt for a specific FPGA part, eg XC3S1600E
is 746,212 bytes always.

A RAM download.bit must be downloaded to bring up MB using _DnLdBit.bat, then _doFlash.bat is
employed for flashing. All flashing parameters are in the TCL script flash params.tcl , like file name,
programming address, ...
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