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Overview

e |nitial Hardware Setup
e Software Requirements
* Adding Standard Supported IP
— PLB bus and bridge
— util_bus_split
— GPIO (LCD)
— PS2
— Xps_epc (Usb Host and Device)
— xps_tft (HDMI Out)
 Adding Custom IP
— AC’97 audio codec (ac97_if _00)
— Digilent USB-EPP interface (usb_epp_if)
* Generate a Bitstream
* Transfer the Bitstream onto the FPGA
* Setting SDK workspace and Hardware Specification File

 SDK demo projects and Hardware setup for each project
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Initial Hardware Setup

Connect the micro USB cable

to the Xilinx USB programming
connector (1)

Connect the RS$232 serial cable

to the Genesys board (2)

Connect the power supply to

the board (3) and power on the
board (4) 2

[ [

R278 C459
F19) RX(AGLI6)

C236C242
£232.C231

C135EawaCl36
C124EEAC1 46
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Software Setup

e Software requirement
— Xilinx ISE 11.4 or later
— Xilinx EDK 11.4 or later

— A terminal emulator program (Hyperterminal, Putty,
AccessPort, Teraterm etc)

— Adept 2.3 or later
* Software setup

— Start the terminal program and set the serial port

parameters to baudrate 9600, 8 data bits, 1 stop bit,
no parity
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Genesys Initial BSB Hardware

* The Genesys MicroBlaze design Genesys BSB System

hardware includes: DDR2 (256 MB)
— DDR2 Interface (256 MB)
— BRAM UART
— External Memory Controller (EMC)
¢ 32MB Numonyx FLASH e

— Networking
— UART (RS_232_UART_O, NTE

RS 232 UART_ 1) ERAM
— Interrupt Controller == Fthernet
— GPIO (Switches, LEDs and

Pushbuttons) et EMC

— PLB Arbiter v
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Using the Pre-Built Design (1)

 Unzip Genesys_ip_cores.zip and locate pre-built bitstream files:
— Genesys_ip_cores/implementation/system.bit
— Genesys_ip_cores/implementation/download.bit (BRAM is loaded with the
TestAppMemory application)

* Also locate the pre-built Hardware Specification File for SDK:
— Genesys_ip_cores/SDK/SDK_Export/hw/system.xml

* Locate pre-built executable software files:

— Genesys_ip_cores_UCF_SDK/SDK/SDK_Workspace/Audio_Demo/Debug/Audio_Demo
.elf

— Genesys_ip_cores_UCF_SDK/SDK/SDK_Workspace/LCD_Demo/Debug/LCD_Demo.elf

— Genesys_ip_cores_UCF_SDK/SDK/SDK_Workspace/PS2_Demo/Debug/PS2_Demo.elf

— Genesys_ip_cores_UCF_SDK/SDK/SDK_Workspace/TFT_Demo/Debug/TFT_Demao.elf

— Genesys_ip_cores_UCF_SDK/SDK/SDK_Workspace/USB_EPP_Demo/Debug/USB_EPP
_Demo.elf

— Genesys_ip_cores_UCF_SDK/SDK/SDK_Workspace/USB_HPI_Demo/Debug/USB_HPI_
Demo.elf
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Using the Pre-Built Design (2)

* Configure FPGA

— Launch XPS project, Genesys_bsb_design/system.xmp

— From the menu, select “Project” - “Launch EDK Shell” and type:
* impact —batch etc/download.cmd

— Go to Slide 56 to run SDK and the software applications

e For a tutorial on how to create the contents of the
Genesys_ip_cores.zip continue to the next slide
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Create a Base System

* Create a Base System for the Genesys Board, similar to the one
described in the Base System Guide: Genesys _BSB_Guide.pdf

Use 64KB BRAM (Look at Slide 17 in Genesys_BSB_Guide)

Set “HARD_ETHERNET_MAC” to use DMA and Interrupt (Look at Slide 18
in Genesys_BSB_Guide)

Set both UART core types to xps_uart16650 (Look at Slide 19 in
Genesys_BSB_Guide)
Enable both instruction and data cache memory (recommended)
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Add and Configure Standard IP
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The maximum number of slaves on a PLB bus is 16

— Assuming that all of the peripherals were used in Base System Builder, the
actual number of PLB slaves is 10

— There are five peripherals to add, therefore all of them could fit in the
maximum number of slaves

— However, taking into account that PLB slaves use OR logic on the data bus it
results that increasing the number of slaves also reduces PLB bus operation
speed

* [tisrecommended to use one PLB bus for the high-speed peripherals such
as Ethernet_MAC, interrupt controller and a separate bus for the low-
speed devices such as UART, PS2 etc

* Onthe other hand one port of the xps_tft core connects to the PLB bus as
master and performs burst reads from the DDR2 memory

— Therefore it is a good idea to connect the xps_tft PLB master interface to a
separate PLB bus

* Taking into account the above considerations, in the following two PLB
buses and a PLB to PLB bus bridge will be added
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Add Standard IP: plbv46 Bus and Bridge

4 ¥ilinx Platform Studio - D:\Digilent\Projects\Genesys\Genesys_bsb_std_custom_ip\system.xmp - [Syste

[ ] |n the PrOjeCt Wi ndOW @ File Edit View Project Hardware Software Device Configuration Debug Simulation

= | BB 8L "‘|7’|M RolE RN &

click on “IP catalog” tab —
(1)I expand ”Bus and = FpEDKInstaII r 3 | R—E +

Analog ‘

=) Busand Bridge y-
B 'd V24 2 2 5’7 Fast Simplex Link (FSL) Bus 211.b { > +
rl ge 'f;r Local Memory Bus (LMB) 1.0 1.00.a | ﬁi’:PO_ +
P X I

# Processor Local Bus (PLB) 4.6 1.04.a

+'r PLBV46 to DCR Bridge 1.01.a Add

e . "7 PLEVA6 to PLEVAG Brid 1.02b .
* Right-click on Processor s ook s it =
¥ Communication High-Speed View IP Modifications (Change Log)
I B P L B V4 6 d + Communicgtion Low-5peed View PDF Datasheet
Loca us ( ) .0 dn £ g::::"“'mer Make This IP Local

" »” +I FPGA Reconfiguration 9 {2 - — Y5

Se I e Ct Ad d I P ( 3 ) +- General Purpose 10 AN
+ 10 Modules @

+ Interprocessor Communication

+ Memory and Memeory Controller

e Add one more PLBV4.6

+ Processor

bus and a PLBV46 to e

- Project Peripheral Repository(

PLBV46 Bridge (4) o 1

-
4 1 3

Project | Applications | IP Catalog | & Start Up Page &

+
-4+ B e P B e R B o Zr—‘—‘
o
T AT TR MRS TR A S a5 T

Console

Generating Block Diagram to Buffer
Generated Block Diagram SVG
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Add Standard IP: plbv46 Bus

° I N t h e Syste m Asse m b Iy Vi ew 1esys_bsb_std_custom_ip\system.xmp - [System Assembly ‘I.ﬁew]-‘a

levice Configuration  Debug  Simulation  Window  Help

click on the second PLB bus Sloo [N RrBORe[HR R @w=s
. 4 L J Bus Interfaces | Ports | Addre
name and rename it to ) N Nome 0s Nome
; microblaze
mb plb 1 (1) kit * dimb 1
- - ilmb ‘ ,
. & mb_plb
 Rename the third PLB bus to I mbplb1 |
b plb_vd6 1
5 dimb_cntlr
mb—plb—z H; imb_cntir
O @ is—w— | @ DDR2 SDRAM
O - FLASH
- Imb_bram
OO K——9 mdm_0
33 | plbvdt plbv...
O - DIP_Switche...
O - LEDs_BBit
O 9 Push_Butto...
O =" xps_intc 0
O & Hard_Ether...
O - RE232 Uart 0
O W RE232 Uant 1
clock_gener...
proC_sys_re..
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Connect plbv46 bridge

() EXpa nd 5@ FLASH gx
° i Imb_bram b
plbv4d6 plbv46 bridge 0 LU mdm.0 i
R . = plbvdf plbvdf bridge O pl
bridge (1) and connect its k. \14 LT o Comnectior
Master Interface (MPLB)to | 222 e s 20 e ynecton,
“nns_7P mb_plb_1 1T X
mb plb 1 (2) 33: intc_ EKZJ/|mbplbl w —
- - O Hard_Ethem g xf
. R5232 Uart O biis
e Connect the bridge slave e RS232 Uort L
interface (SPLB) to mb_plb o755 ooemomm =
- O FLASH E
k Imb_bram
(3) —U—U— mdm_0 ir
= plbvdf_plbvdd bridge O ir
-3 MPLB mb_plol  []
3 3 3 = DIP Switches 8Bit Mo Connection 57
L e [EDs 8Bt Mew Connection |17
O " Buttons 7Bt L mb_plb 1ir
U0 xps_inte 3 - ‘mb_plb_l % 7
M Hard_Ethem mb_plb_2 fr
SO RS232 Uart 0 Tt
M R5232 Ugrt 1 i’\r
Slide 14 of 74
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Add Standard IP: GPIO, PS2, TFT

CIk,Ret nd Interrupt ‘ oo;{ 1 {FL
Col mmumcat th -Speed {m|
* Expand “General Purpose 10“ and | @ &memiees .
DMAandTlmer 1 = piff
Debug [l2g™ git)
o V14 FPGA Reconfiguration N O~
|- General Purpose 10 ) DI
e
# XP5 General Purpose 10 2.00.a LE)
10 Modules B
[ —
Interprocmor Communication Xp!
Xps gpio) module to the system v 5
—' PCI View IP Modifications (Change Log) s
Peripheral Controller View PDF Datasheet RS
Processor clof
Utility Make ThisIP Local 7
Project Local pcores
I=I- Project Peripheral Repositoryd
7 ° ° USER
* Expand “Communication Lo
Xpan mmunli IoNn LOW-
%E PLEV46 to PLEVAG Bridge 102k | i
7 o Clock, Reset and Interrupt 5
Speed” and add a “XPS PS2
=1 Communication Low-5peed e
7't ¥PSIC Interface 2.02.a )
V4 erface P
nterrace (XpPs_ps<s) modaule 7o 205 Sllntertace 200 TS
— 7't XPS UART (16550-style) 3.00.a )
+'r XPSUART (Lite) 1.01.a View MPD
o )) DMA and Timer View IP Modifications (Change Log)
* Expand “10 Modules” and add a e
FPGA Reconfiguration
1= General Purpose 10 Make This IP Local
“XPS TFT” (xps_tft) module (3) A
10 Modules
—
1=l General Purpose 10 O
7't XPS General Purpose 10 2.00.a OO
1= 10 Modules
Interprocessor Cormnmunication AddIP
rcelmory and Memory Controller //l’ View MPD k
Peripheral Controller 3 View IP Modifications (Change Log)
Processor \ View PDF Datasheet
Utility , &
Project Local peores Make This IP Local
DeciackDorcbaral D ol Tt
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Add Standard IP: xps_epc and Bus Split

* Expand “Peripheral Controller”
and add a XPS External
Peripheral Controller (xps_epc)
to the system (1)

— Note: EDK will generate errors
regarding the xps_epc
parameters before the
parameters are set. Ignore the
errors until xps_epc is
configured, at slides 24-28

* Expand “Utility” and add a
“Utility Bus Split”
(util_bus_split) the system (2)

sl I"ICIIIUI)’ alTud I'U'ICIIIUI_'" UTTLroTreET U U ' [ L sl
PCI - 5
= Peripheral Controller UL
+ XP5 Bxternal Peripheral Controller  1.02.a = - 2]
Processor AddIP k
Utility d ]
Project Local pcores / View MPD
-1 Project Peripheral Repository( \ 1 ) View IP Medifications (Change Log)
USER N, View PDF Datashest
Make This IP Local
i [T

ernal Peripheral Controller 02.a
KPS Ext | Peripheral C Il 1.02 |
Processor 2

= Utility b

+ Utility Bus Split
Y7 Differential Signaling 10 B IRl |

+'r Utility Flip-Flop

L W
L
(e

¢ Utility 10 Multipl View MPD
o Ut:lg Redu‘;eé‘ﬁ;z View IP Modifications (Change Log)
View PDF Datasheet

7' Uility Vector Logic
Project Local peores i
=1 Project Peripheral Repositoryd e

1. LISFR [ AR

Copyright Digilent, Inc. All rights reserved

Slide 16 of 74




Digilent Genesys BSB Standard and DIGILENT:
Custom IP Addition www.digilentinc.com
215 E Main Suite D | Pullman, WA 99163

Revision: April 21, 2010 (509) 334 6306 Voice and Fax

Add Standard IP: GPIO PS2

Erai-rra

ptbwiﬁ plbv4e bridge 0
MPLE mb_plb |
SPLE mb_plb

 Rename the newly added
Xps_gpio peripheral to
Char_LCD (1)

 Rename the xps_ps2 peripheral DB 1)
to PS2_Conn (2) i g

* These are necessary to ensure
that the .ucf file nets match with L] T T —
the system external port names 'p

+- DIP_Switches_ 8Bt
+- LEDs 8Bit

+- Push_Buttons_7Bit
+| xps_intc_ 0

+- Hard_Fthemet MAC
+- xps_ps2 0

W W S W W W S S e e (.

(W W S W W W B B W W W
[T Tpiip W G Yo w T U fniE

+- Char LCD

+ DIP_Switches_8Bit

+ LEDs_8Bit

+- Push_Buttons_7Bit

+| xps_intc 0

+- Hard_Ethemet MAC

+ P52 Conn| T -

+ xps_tft 0

+ RS232 Uart 0 )

+- R§232 Uart_ 1 2
clock_generator O A\ y
prog_sys_reset 0 -

OO OO OO OO0 Ol

W Wy o W W W W W W W W
G4 EC6 e ¢4 ¢ ¢
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Add Standard IP: Bus connections (1)

 Connect xps_epc_0to mb_plb (1)

 Connect Char_LCD to mb_plb_1 (2)

 Connect PS2_Connto mb_plb_1(3)

* Connect the master interface of xps_tft_0to mb_plb_2 (4) and the slave

interface to mb_plb_1 (5) 1)
| | = xps_epe O T Xps_epc 1.02.a
g SPLE rrlb_plb
= Char LCD i xps_gpio 200.a

SPLE mb_plb_1
e B Switches SBit 200.a

= { 10 ¥ps_gpio
LEDs BBt 2 7'r xps_gpio 2.00.a
Push_Buttons_7Bit i %ps_gpio 200.a

o S e
U444
L S S Wi W

xps_inte 0 3} T'r xps_intc 2.00.a
’::;ﬂ&@m 77 wps_ll_temac  2.03.3
= "Conn \ T xps_ps2 1.01.a
e SPLE "4 ) mbpbl [
o ™™™ N Tr xps_tft 201
-5 MPLE mb_plb_2 =
O mb_plb_ 1
0 R5232 Uart 0 Mo Connection {‘r ¥ps_uartles... 3.00.a
Ok R5232 Uart 1 Mew Connection {‘r ¥ps_uartlBs., 3.00.a

7't clock_gene.. 3.02.a

17 proc_sys_re.. 2.00.a
+'r util_bus_split 1.00.a

clock_generator
H — cet (I
uttl bus_split 5

mb_plb
mb_plb_1
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Add Standard IP: Bus connections (2)
 Optionally change the 5 D o
. —I- DIP_Switches_&8Bit T Xps
connection for the other S R mhoel Ll
= 5 XpS
GPIO perlpherals (1) and T TR 7 ]\H = Pusfs:_l::.llf'tmns_?ﬂft me-pled El{r xps|
the UART peripherals (2) YOS TN, et =
i b plb b plb 1|53° O T %
ommb_plbtomb_plb 1\ 35— EENY) i
. =  Lan XpS
* Inthiswaymb_plb_1 950 BT esel B
contains low-speed o g —— S -
. \l prpc_sys_msgt_ﬂ {3‘ erl
peripherals only SN b e

N

&
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Add Standard IP: MPMC new port
imb_cnilr {“r Imb_bram_i... 210.b
. . ] ———
* Right-click on the 1 —rrmmm . veow
mdrm_0 View IP Moedifications (Change Log)
DDR2_SDRAM core and T iy

select “Configure IP” (1)

* Inthe next window MPMC Module Int
activate one more port for
the Multi-Port Memory PORTO  PORTI  PORT2  PORT3  PORT.
Controller and select for
the port type “PLBV46” (2)

d CliCk I{OK” in the MPMC Common Addresses
Configu ration Window Base Address 0x50000000

The pinout of MPMC must be compatible with MIG (Memory I
To create a functional MPMC, use these tabs:

INACTIVE H INACTIVE,
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Add Standard IP: MPMC bus connection

Expand DDR2_SDRAM (1) and 1
connect the new port to

’ | T
mb_plb_2 (2 = B
. .. XCLO microblaze_.. || .

In this way a separate bus Bt L oy e [

. . L SDMA_LL2 Hard_Ethem... | <]
connection is created o0y T '
between the xps_tft PLBV46  [L .. .5 [ [" " g

. - -I- plbvd6 plbvdt bridge O < plbvd
master interface and the FE NS o e

O A + Char_LC.D . <'r ups_d
DDR2 memory et N Djp_singmes_SBH ~ /£ mbolbl [ g

2
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Add Standard IP: Conflgure LCD

[+ xps_epc 0

Right-click on the “Char_LCD” 1 : e

xps epc 1. 02 a

peripheral and select . igz;:p;mﬁmm”geLog]
“Configure IP” (1) [T By
xps_intc O
| Hard_Ethemet MAC rver: gpio v, a ]
Select “Channel 1”7 (2) ps2 Conr —
S t [{GPIO D t Ch I @XPS Core Config - Char_LCD - xps_gpio_v2 00_a ﬁ
e ala anne
. ” User System Buses @
Wldth to 11 (3) Common
. g::::z: ;_ GPIO Data Channel Width 11| =
— The 11 bits represent the 8 e
data bits, the LCD-E (enable), 2 | 3
. \__/ Channel 1 Tri-state Default value OxEEEEEEEE
LCD-RW (Read/Write) and -
. Channel 1is Input Cnly FALSE
LCD-RS (Reset) signals | P

Check if the “Channel 1 is 4
Input only” is set to “FALSE” | N
(4) o

Click “OK” (5) e perre—
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Add Standard IP: Generate Addresses

e Click on the “Addresses” tab in the System Assembly View (1)
then click “Generate Addresses” (2)

T —
esys_bsb_std_custom_ip\system.axmp - [System £ sembly View] @_J

evice Configuration  Debug  Simulation ‘(lndu:uw Help

Ploco i BHNEBrRG BRER DeAR me @x| B A N=Nul;,

- +| Bus Interfaces | Forts | .ﬁ.ddressesh| ﬁGenerai Addressesl

L || Instance Base Mame Base Address High Address Size Bus Interface(s) Bus Ma
: '] Generate Addressesk
[=I- microblaze 0's Address Map
dimb_cntlr C_BASEADDR 0000000 Ox0000FFFF B4k [ | SLME dimb
ilmb_cntlr C_BASEADDR x0T 0x0000FFFF B4k [ | SLME ilmb
DDR2_SDRAM C_MPMUC_BASE... @x50000000 Ox5FFFFFFF 256M [+ ] XCLO:XCLA:SDM..,  microblaze 0_IXCL
xps_intc_0 C_BASEADDR xE1800000 0x8180FFFF G4 || SPLE mb_plb
Hard_Ethernet_MAC C_BASEADDR OxB2BE0000 OxB82BFFFFF 512K || SPLE mb_plb
mdm_0 C_BASEADDR xB4400000 0x8440FFFF G4 [«]SPLE mb_plb
DDR2_SDRAM C_SDMA_CTRL_... as@4600000 OxB8460FFFF B4k [w]:SDMA_CTRL2
FLASH C_MEMO_BASE... @x@s000000 0xB7FFFFFF 32mM || SPLE mb_plb
Unmapped Addresses
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Add Standard IP: Generate Addresses

Note the base address of the DDR2_SDRAM memory (1), in this case 0x50000000

Also note that all of the peripherals connecting to mb_plb_1 having their addresses within the
plbv46_plbv46_bridge_0 range addresses (C_RNG_0_BASEADDR - C_RNG_0_HIGHADDR,
C_RNG_1_BASEADDR - C_RNG_1_HIGHADDR or C_RNG_2_BASEADDR - C_RNG_2_HIGHADDR) (2), (3)

L \2) 2

Instance Base Maw, = Base Add” &5 digh Address Size BusIp* v Bus Mame

-I- microblaze_0's Address Map N f
dimb_cntlr C_BASEADDR ™. o 00000 XO00OFFFF 64K fMB 2/ dimb
ilmb_cntlr C_BASEADDR ﬂy/f?ﬂﬂ{?{?ﬂﬂ Jx000O0FFFF 64K <] sLnr ilmb
1 ms' J:SOM.._microblaze_0_IXCL
xps_epc D C_PRHO_BASEADDR ﬂxﬁ’f}.ﬁ'ﬂﬂ[}ﬂﬂ Ox8080FFFE 64K =) AE mb_plb
plbvi6_plbvd6_bridge 0 C_RNGO_BASEADDR IxF1400000 __ Ox814FFFFF ) 1M I/A5PY/ £ mb_plb
Push_Buttons_7Bit C_BASEADDR 0x81400000 | Ox8140FFFF 64K &5/ 4 mb_plb_1
LEDs_ARBit C_BASEADDR x81420000 | | | OxB142FFFF 64K =)/ /AB mb_plb_1
DIP_Switches_8Bit C_BASEADDR Ox81440000 | | | 0xB144FFFF 64K - [/ fLE mb_plb_1
Char LCD C_BASEADDR Ox31480000  Ox8148FFFF 64K J/SPIB mb_plb_1
xps_intc_0 C_BASEADDR 0x81800000 | Ox8180FFFF 64K / /A .|SPLB mb_plb
Hard_Ethernet MAC C_BASEADDR 82880000 | OxBIBFFFFE 517K /| =|SPLB mb_plb
plbva6_plbvd6_bridge 0 C_RNG1_BASEADDR (x83E00000 || Ox83E3FFFFE 156K [+ SPLB mb_plb
RS232_Uart 1 C_BASEADDR OxGFE00000 | Ox83EOFFFF 64K [«] SPLE mb_plb_1
RS232 Uart 0 C_BASEADDR IBIE20000 0xB3E2FFFF 64K /7 [+]|SPLE mb_plb_1
mdm_0 C_BASEADDR @4400000  OxB440FFFF 64K [«] SPLE mb_plb
DDR2_SDRAM C_SDMA_CTRL_BASEA... ﬂxﬁ#ﬁﬂﬂﬂﬂﬂ OxB460FFFF 64K [« :5DMA_CTRL2
plbvd6_plbvd6_bridge 0 C_BRIDGE_BASEADDR OxB620FFFF 64K [«]SPLE mb_plb
plbva6_plbvd6_bridge 0 C_RNG2_BASEADDR ﬂxﬂﬁﬁﬂﬂﬂﬂﬂ OXBGFEFFEE ) BM [«] SPLE mb_plb
PS2_Conn C_BASEADDR x86A00000  OxB6ADFFFF 64K [«]SPLE mb_plb_1
xps_tft_0 C_SPLB_BASEADDR OX86E00000  OxBEEOFFFF 64K [«]SPLE mb_plb_1
FLASH C_MEMO_BASEADDR  (xC4000000  OXCSFFFFFE  32M [«]SPLE mb_plb
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Add Standard IP: Configure XPS_ tft

* Right-click on the xps_tft_0 vy 5 Hord Esemmet MAC Cfomme e
O + PS2Z Conn +'r xps_ps2 1.01.a
peripheral and select “Configure -
Ll e,
IP” (1) oo LT 7 ———
O SPLE mil ‘u’?ewIP Medifications (Change Log)
* |nthe next window, make sure Lyl sem ] ) e PDF Dtashest
“« clock_generatu, "
that the “Select Controller proc s esel0 Dives generic 00 2 '
o ” @ XPS Core Config - xps_tft 0 - xps_tft v2 01 a a @
Register Address Interface” and
“ ” User System Buses @
Select TFT Interface” checkboxes | =
Select Controller Register Access Interface
are checked (2) 2
Select TFT Interface \/ i
° Set the IlBase Address Of PLB 12C Slave Address of External Chrontel DVI Transmitter 0b1110110 :
attaChEd Video Memory” Base Address of PLB Attached Video Memory 0xEpoD00oD |
parameter to the base address of | 3

the DDR2_SDRAM memory, in
this case 0x50000000 (3) |

*  Click “OK” (4) 4 I

S——

[ QK H Cancel H Help

)
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Add Standard IP: Configure xps_epc (1)

* Right-click on the
Char LCD PR N
1 =I- DIP_Switches_8Bit i
Xps_epc_0 peripheral S AL viewww
o _t ((C . IP” = LEDs 8Bit \ ‘/' View IP Modifications (Change Log)
and select “Configure LB N/ [mbpl  ViewPDF Datashees
g e PUSE-PBL?MS—?BH b o Browse HDOL Sources...
mb_p
( 1) xps_inte 0 Driver: genenc_vl_00_a 3
| Hard_Ethemet MAC
P52 Conn Delete Instance
xps_tft 0
= R5232 Uart 0 Make This IP Local
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Add Standard IP: Configure xps_epc (2)

* Inthe next window, set the following parameters:
— Number of external Peripherals: 1 (1)
— Maximum Address Bus Width of All External Peripherals: 4 (2)
— Maximum Data Bus Width of All External Peripherals: 16 (3)

— Maximum Data Bus Width and Address/Data-Multiplexed Address Bus Width of
All External Peripherals: 16 (4)

User | System | Buses | E] é

PRHO [ X Peripheral Clock Period 20,000ps

PRH1

PRHZ

PRH2 Mumber of External Peripherals 1 E 1
Maximum Address Bus Width of All External Peripherals 2
Maximum Data Bus Width of All External Peripherals 3
Maximum Data Bus Width and Address/Data-Multiplexed Address Bus Width of All External Peripherals 16 = 4
Peripheral Clock Speed [l
Enable Burst Support in External Peripherals 0
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Add Standard IP: Configure xps_epc (3)

* (continued from previous slide) Click on “PRH0” (1) then set the following parameters
— Address Bus Width of External Peripheral: 4 (2)
— Data Bus Width of External Peripheral: 16 (3)
— Check “Support Multiple Access Cycle in Peripheral to Match an OPB Cycle” (4)
— Uncheck “Peripheral Access Mode” (5) and “Peripheral Bus Type” (6)

— Address bus (PRH_ADDR) setup with respect to falling edge of address strobe (PRH_ADS) or
falling edge of read/write (PRH_Rd_n/PRH_Wr_n): 6000 ps

User | System | Buses HOL Ifl =
Comman -
PRHO —_— 1 Support FIFO Access in External Peripheral
PRH1 -

PRH2
PRH3 FIFO Offset from Base Address

0 SRE
Address Bus Width of External Peripheral 2 |
Data Bus Width of External Peripheral 3 ! 16 |Z| }

Support Multiple Access Cyde in Peripheral to Match an OPB Cyde 4 @
Peripheral Access Mode 5 ®
Peripheral Bus Type 7 6 @

Address bus (PRH_Addr) setup with respect to falling edge of address strobe (PRH_ADS) or falling edge of readfwrite (PRH_Rd_n/ PRH_Wr_n) Q,[J[mps = }
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Add Standard IP: Configure xps_epc (4)

* (continued from previous slide)

— Address Bus (PRH_ADDR) hold with respect to falling edge of address strobe (PRH_ADS) or rising edge of

read/write (PRH_Rd_n/PRH_Wr_n) : 6000 ps (8)

— Minimum pulse width of address strobe (PRH_ADS): 10000 ps (9)

— Chip select (PRH_CS_n) setup with respect to falling edge of read/write (PRH_Rd_n/PRH_Wr_n): 6000 ps (10)
— Chip select (PRH_CS_n) setup with respect to rising edge of read/write (PRH_Rd_n/PRH_Wr_n): 6000 ps (11)

—  Minumim pulse width of write signal (PRH_Wr_n): 15000 ps (12)

— Cycle time of write signal (PRH_Wr_n): 30000 ps (13)
— Data bus (PRH_DATA) setup with respect to rising edge of write signal (PRH_Wr_n): 10000 ps (14)
— Data bus (PRH_DATA) hold with respect to rising edge of write signal (PRH_Wr_n): 5000 ps (15)

User | System | Buses 8 HOL IEI 5
Commeon -
PRHO Address bus (PRH_Addr) hold with respect to falling edge of address strobe (PRH_ADS) or rising edge of read fwrite (PRH_Rd_n/PRH_Wr_n) 6,000ps =
PRH1
PRH2 » ) 9 =
PRH3 Minimum pulse width of address strobe (PRH_ADS) 10,000ps =
Chip select (PRH_CS_n) setup with respect to faling edge of read fwrite (PRH_Rd_n/PRH_Wr_n) 10 6,000ps =
Chip select (PRH_CS_n) setup with respect to rising edge of read fwrite (PRH_Rd_n/PRH_Wr_n) 1 1 6,000ps = |
Minimum pulse width of write signal (PRH_\Wr_n) 15,000ps = =
Cycle time of write signal (PRH_Wr_n) 1 2 L
Data bus (PRH_Data) setup with respect to rising edge of write signal (PRH_Wr_n) 1 3 10,000ps = 14
Data bus (PRH_Data) hold with respect to rising edge of write signal (PRH_Wr_n) 5,000ps = | ‘ 1 5
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Add Standard IP: Configure xps_epc (5)

(continued from previous slide)

Minimum pulse width of read signal (PRH_Rd_n): 30000 ps (16)

Cycle time of read signal (PRH_RD_n): 150000 ps (17)
Data bus (PRH_Data) validity from falling edge of read signal (PRH_Rd_n): 5000 ps (18)

Data bus (PRH_Data) high impedance from rising edge of read (PRH_Rd_n): 10000 ps (19)

Device ready (PRH_Rdy) validity from the falling edge of read or write (PRH_Rd_n/PRH_Wr_n): 10000 ps

(20)

Maximum width of device ready signal (PRH_Rdy) to wait before timeout: 500000 ps (21)
Click “OK” to close the configuration window

User System m EJ é
Commen = -
PRHD Data bus {PRH_Data) setup with respect to rising edge of write signal (PRH_Wr_n) 10,000ps =
PRH1
EE:; Data bus (FRH_Data) hold with respect to rising edge of write signal (FRH_Wr_n) 1 6 5,000ps =
Minimum pulse width of read signal (PRH_Rd_n) 17 30,000ps =
Cydle time of read signal (PRH_Rd_n) 150,000ps =
Data bus (PFRH_Data) validity from falling edge of read signal (FRH_Rd_n) 5,000ps =
Data bus (PRH_Data) high impedance from rising edge of read (PRH_Rd_n) 19
|
Device ready (PRH_Rdy) validity from the falling edge of read or write (PRH_Rd_n/ FRH_Wr_n) 20 10,000ps = =
|
Maximum width of device ready signal (FRH_Rdy) to wait before device timeout 500,000ps =
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Add Standard IP: Configure Bus SpI|t

* Right-click on the

util_bus_split_0 peripheral and

select “Configure IP” (1)
e Set the following parameters:

— Vector size of Input Bus: 4 (2)

— The Left Bit Position of The
Outl Output Bus: 0 (3)

— First bit of The Out2 Output
Bus: 2 (4)

* Click “OK” (5)

- R5232 Uart 1
SPLB mb_plb_1

clock_generator 0

proc_sys_reset 0

b 4

& System Assembly View | =

X Al (N
T —
1 | .
—

17 ¥ps_uartl65.. 3.00.a P

[+
ir clock_gene... 3.02.a
ir proc sys_re.. 2.00.a

View IP Modifications (Change Log)
View PDF Datasheet
Browca HIDI Soucrar

4 XPS Core Canfig - util_bus_split_0 - util_bus_split v1_00_a [
User S g 9
All
Vector Size of Input Bus 2 (4 =

The Left Bit Position of The Out1 Output Bus
First Bit of The Out2 Output Bus 3
p—

[ ooy [ ][ oo ]

J
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Add and Configure Custom IP
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Add Custom IP: Perlpheral Rep05|tory

From the menu select “Project” -
“Project Options” (1)

In the next window, make sure that
the “Project Peripheral Repository
Search Path”includes the path to the
Genesys BSB Support files (2)

Note: If the Base System was built
using the BSB wizard and the
Genesys BSB Support files then the
“Project Peripheral Repository”
Search path automatically includes
the path to the Genesys BSB support
files

Click “OK” (3)

IF Catalog
2@

Descriptioh | B Archive Project...

- & EDKInstall

11 Generate Block Diagram Image

@Flle Edit  View BHGZ=8 Hardware Sof'tware Device Configuration

SELEIR - oo s X
|

1 4 {-9 Export Hardware Design to SDK...

Bus Interfaces

me

External Ports
microblaze 0

@ Project Options @
Device and Repository Search Path Hierarchy and Flow HOL and Simulation |
Target Device
Architecture Device Size Package Speed Grade
virtexs [=] xesvixsot [=] [Fr1138 [=] |2 [~]

Shaow License Status Dialog

Show dialog when evaluation cores are detected

Advanced Options (Optional) 2

Project Peripheral Repository Search Path

Custom Makefile (instead of XPS generated Makefile) %

3

Browse ...
Browse ...

¢ | [ cmed ][ vep |
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Add Custom IP: AC ‘97, USB_EPP

* From the Project Window, select the o e
“IP Catalog” tab and expand the 1 e e . 2
-1 USER
“User” group under “Project e L
Peripheral Repository0” (1) o9 SOMA_CTRLZ -
3 SDMA_LLZ Hard_Ethern... [«|
. L SPLE3 mb_plb_2
e Adda “ac97_if_00” and a TEs o FLASH R
“ g t i':b‘b.mm 13?
usb_epp_if” core to the system (2) LU 7000 e T
] BT - mdm 0 by
« Connect the cores to either the 11T it v
| MPLB ) mb_plb_1 [=l
mb_plb or mb_plb_1 bus (3) (If the 0o 0 mb plo ﬁ-
. 1 4 SPLE mb_plb
cores will be connected to the mb_plb Sy . Char LCD - %
. . - DIP_Switches_8Bit ir
bus then the bus loading is more 90 s mbpbl [
- [ jy
uniformized) 9y e oL e
v o SPLE mbpbl [+]
¢ ClICk on the ”Addresses” tab In + Bus Interfaces | Ports | Addresses l@ Generate Addresses
System Assembly View (4) then click Instance Base Name Base Add *
. -1~ microblaze_0's Addresz I |
“Generate Addresses” again (5) dimb_cntle P Caaseaoor 5/ 0x00000
ilrmb_cntlr C_BASEADDR — ekatlalulvle]
DDR2_SDRAM C_MPMC_BASEADDR ISO000
plbwdd_plbwd6_bridge 0 C_RMNGO_BASEADDR xBI1400
Pych Byttone 7RI+ [~ BACEADNOER Qe2 107
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Make Port Connections: Bus clock and reset ports

hesys bsb_std_custom_iphsystem.xmp - [System Assembly View] ‘!

° In System Assembly View CIICk on Device Configuration  Debug  Simulation  Window  Help
«“ »” Rloo | RHNEBEORG| R PAecfZ & 5
the Ports tab (1) P + Bus Interfaces Parts Addresses
|| Mame Met Direction
* Expand “mb_plb”, “mb_plb_1" and S 1
microbloze O \ /
”mb_plb_Z” (2) dimb et
idmb
“ ” = mb_plb
* Connect “PLB_CIk” to PLE Cll 125 S00OMHEPLLO (<]
S¥S_Rst _bus_reset = s
”CI k_125_000M HZPLLOH d nd Bus_Error_Det ;5"05 C;:nr::s:tion [«]O
Lt = mb_plh 1
“SYS Rst” to ”sys bus reset” for @/1 FF:LE»_CIk clk_ 125 0000MHzPLLO  [+]T
— — — SYS Rst y sys_bus_resett [«]T
bOth ”mb_plb_].” and llmb_plb_zl)’ _ . mb_?:;:grror_Det / Mo Connection ED
PLB_Clk Ik_125_0000MHzPLLO 1
same as for “mb_plb” (3) m:i\ et
Bus_Error_Det fpga_0_R52..0_sout_pin - O
dimb_cntlr fpga_0_RS2..1_sout_pin
ilmb_cntlr \ mb_reset
DDRZ SDRAM microblaze_0_Interrupt
FLASH sys_hus_rset
Imb_bram sys_periph_rese k
acd7 if 00 0 dem_clk_s L
mdm 0 fpga_0_Har.._CLK 0_pin |~
plbvdt plbedf bridge 0 fpga_0_Har..X_DV_0_pin
ush_epp if O fpga_0_Har..X_ER 0_pin -
Char_LCD
DfP_SwichE:_EBtt
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Make Port Connections: LCD

Expand the “External Ports” group

(1)

Expand “Char_LCD” and make the
“GPIO_IO” port external (2)

Check for the newly created port in
the “External Ports” group(3)

acd7_if 00 0
mdm_0

usbh_epp_if 0
= Char LCD

xps_inte_ 0

GPIO_IO ]
GPIO_IO |
GPIO_IO_

Mo Connection|
DIP_Switches_8Bit Mo Connection
LEDs_8Bit MNew Connection
Push_Buttons_7Bit Make External

Hard_Ethemet MAC

plbv4b pibvdf bridge 0

1 Mo Connection [=]T
o] Mo Connection [ s
T Mo Connection [=l0O

P
-

[~
i

2

— =

T T
(< ;1 Bus Interfaces | Ports | Addresses

Mame

Bl
microblaze 0
dimb

ilmb
mb_plb

& mb plb 1

SEEIEEEEEEEEEFE IS

B 2R g % | B B T

+‘| Bus Interfaces | Ports | Addresses | m
MNarme Met Direction Range Class A
fpga_U K343 Uart 1 sout pin fpga_U_K5232 Uart 1 5. |« |0 |l MNOUME |
foga_0 R5232 Uart O sin_pin fpga_0_RS232_Uart 0 si... (]I [=] MONE ]
fpga_0 R5232 Uart O sout_pin fpga_0_R5232_Uart 0 s... [«]0 [l MNOME [l
fega_0 clk_1 sys clk pin dem_clk_s E 1 El CLK El 1
foga_0 rst_1_sys_rst pin sys_rst_s E| 1 E| RST E|
— Char_ LCD_GPIO_IO Char_LCD_GPIO_IO =10 [+] fo20y NOME [l
microblaze 0
dlmb
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Make Port Connections: PS2
* Expand “PS2_Conn” (1)

e Make external the A
-I- P52 Conn
“PS2_1_DATA” and the L BT et 0

PS2_1 CLK ports (2) BTN —— =

Mo Connection

Ps2 1 CLEI Mo Connect?on El I
* Also check for the newly AR e A
. PS2 1 DATA PS2_Conn_P52_1_DATA [+|I0
created ports in the No Connection]
xps_tft 0 o Mo Connection

RS232 Uart 0 2 C New Connection
RS232 Uart 1 \/\ Make External
clock generator 0

“External Ports” group (3)

R N e

foga_O clk_1_sys_clk_pin decm_clk_s [ =] T [l CLE [ 3
foga O rst 1_sys_rst pin sys_rst_s [=]T = RET []
Char LCD_GPIO_IO Char LCD_GPIOIO  [+]I0 (<] [o:10] NONE (=l
. PS2 Conn_PS2 1 DATA PS2_Conn_PS2.1 DATA |10 = NONE (=l
3, [i PS2 Conn_PS2 1 CLK PS2_Conn PS21 CLK |10 =] NONE (=l
\-/ I_I | - 11 ra
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Make Port Connections: TFT Clock

Right-click on the “clock_generator_0"
IP core and select “Configure IP” (1)

Scroll down to “xps_tft_0" and select
for “SYS_TFT_CIk” 25 MHz (2)

Scroll to “proc_sys_reset_0” and select
“Slowest_sync_clock” to 25.00000 (3)

Click “Validate Clocks” (4) then, after
the clocks are validated, click “OK” (5)

relk 0.000000 [=]0

xin 0.000000 [=]0
[=- proc_sys_reset 0
Slowest_sync_clk
= xps_tft_0

125.000000
25.000000

DCR_Clk A133.333333 k I
SYS_TFT_Clk 3 50.000000
= xps_epc_0 N 66.666666
PRH_Clk 75000000
o 100.000000
125.000000
. e -] 133333333
Clock configuration status: Clocks 2 150000000

xps_intc_ 0
Hard_Ethermet MAC
P52 Conn
wps_tft 0

R5232 Uart 0
R5232 Uart 1

clock_generator 0
proc_sys_reset 0
]

Q Start Up Page 4

Configure IP ... k F

View MPD
View IP Modifications (Change Log) Design
View PDF Datasheet

System Ports Overview Low-evel Parameters

Input Clock
Net name: |dem_chk s Frequency: | 100.000000 MHz
[T allow non-optimal dockings (allow 1 MHz to 500 MHz for virtexs-1).
Component Frequency (MHz) Phase Buffered Minirnum Freque Maximum Frequ =
xin 0000000 [=]o [+] TRUE [+] 0.000000 600.000000
[=]- proc_sys_reset 0
Slowest_sync_.. 125000000 [+]0 [+] TRUE [+] 0.000000 600.000000
= xps_tft 0
DCR_Clk 0.000000 [<]0 [+] TRUE [+] 0.000000 600.000000

50.000000 3
*—| 66.666666
75.000000

SERIANEE 0.000000 [0
- Feedback Clocks 25.000000 » B
o 33333333 [

m

TRUE [B|o0000000 600000000 |

100.000000
125.000000
133333333
MOTE: The MicroBlaze processa 150,000000

166.666666 -

Clock configuration status:

the same speed, therefore, only the MicroBlaze needs configuration.

5

\,\'

4.

[_Om [ Cancel I [Elidabe Clod<s] [ Help
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* Note: It might happen that =
EDK 11.3-11.4 does not T T R i (- —
+- microblaze 0
automatically connect o dmb
+- idmb
output signals (that were e
+- mb_plb_2
made external) to output b ol
ilmb_cntir
pINs 5 DORZ SDRAM
Imb_bram
* Instead connects them to a REALY
“ ” 1 + l.-f_ W idge
__NOC__” connection (1) : E;_ﬁ%%_;ﬁ—bMQ 0 .
* Look to Xilinx Answer Record ¢
33935 at . T81
ope +- Hard_Ethemet MAC
http://www.xilinx.com/supp » 52 Com
=I- xps_tft
ort/answers/33935.htm or e No Comecton____[]0
. . SYS_TFT_Clk clk_25_0000MHz [T
follow the instructions on TFT_HSVNC No Connection o
. TFT_VSYMC Mo Connection [+l O
the next slide TFT DE No Connection =lo
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Output Port Connection Issue (2)

 Workaround example:
— Expand “xps_tft_0" (1)
— Make the “TFT_HSYNC” port external, if is not
already made

— Check for the “__NOC__" connection in the
“External Ports group (2)

— Open the net connection again and select
“New Connection” (3), (4)

— Connect the external port to the newly created
connection either by selecting it from the list
or by typing the net name manually (5)

+- PS2 Conn

- xps_tft 0
MD_error Mo Cennection [<]o
IPZINTC Irpt Mo Connection (<]
SYS_TFT_Clk clk_25_0000MHz [
TFT_HSYNC No Connection =l 0
TFTVSYNG o
TFT_DE MNew Connection — 3
TFT_DPS Make External k 0
TFT_VGA_CLK _NOC_ o]
TCT Mt Civ D RE——— fa

m

+ Hard Ethemet MAC

+- P52 Conn

—I- xps_tft 0
MD_error No Connection =] O
IP2INTC Irpt EETEET ]0 4
SYS_TFT_Clk clk_25_0000MHz =T

TFT_HSYNC xps_tft_0_TFT_HSYNC
TFT_VSYNC Mo Connection k‘ 0]
TFT_DE Mo Connection [~|0O
= Y ik - | — |

Char [CD_GRIOLID Char LLD_GPIO_IO T<]10 [ [C:10]
P52 Conn_PS2 1 DATA PS2_Conn_PS2_1 DATA |+ 10 =
P52 Conn_PS2 1 CLK P52 Conn PS21 CLK  [L]I0 [+]
xps_tft_0 TFT_HSYNC_pin _NOC_ = =
—
[+l dmb
+|- mb_plb
© mb_plb_1
+ mb_plb_2
dimb_cntlr
imb_cntlr
+- DDR2Z SDRAM
+- FLASH
Imb_bram
= ac97 i 00 0
+ mdm_0
+I- plbvd6 plbvd6_bridge 0
+ ush_epp_if O
+- Char LCD
= DIP_Switches_8Bit
+- LEDs 8Bit
+- Push_Buttons_7Bit
+ xps_intc 0
+- Hard_Ethermet MAC
+- P52 Conn
1= xps_tft 0
MD_error No Connection [«]O
IP2INTC Irpt Neo Connection [~]O
SYS_TFT_Clk clk_25_0000MHz =1
TFT_HSYNC No Connection |0
TFT_VSYNC No Connection [«]O
IETDE bo Connection =10
———— = ———— - =
P52 Conn_PS2 1 DATA P52_Conn_PS2_1_DATA = is)
P52 Conn_PS2 1 CLK P52_Conn_PS2 1 _CLK [«|10
ps_tft_0 p NOC =]
+- microblaze 0 mb_reset -
+- dlmb microblaze_0_Interrupt
+ idmb sys_bus_reset
+- mb_plb sys_periph_reset
+- mb_plbh_1 > ups_tft 0_TFT_HSYNC k
+- mb_plb_2  |dem_clke_s
dimb_cntlr ) fpga_0_Hard..X_CLK_0_pin
imb_cntlr = / fpga_0_Hard...RX_DV_0_pin |=
+- DDR2Z SDRAM fpga_0_Hard...RX_ER_0_pin
+- FLASH fpga_0_Hard..X_CLK_0_pin ~
lmb brom
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[
Make Port Connections: TFT
. P52 Conn
* Make external the following ports et
(1) MD_error 2 Mo Connection («] O
IP2INTC Irpt NN Mo Connection [»|O
— TFT_HSYNC, TFT_VSYNC SYS_TFT_Clk ‘clk_25_0000MHz L ]T
TET_HSYNC Sps_tit 0_TFT_HSYNC ||
— TFT_DE TFT_VSYNC xps_ tft 0_TFT VSYNC = @
TFT_DE s_tft_0_TFT_DE (=]
— TFT_DVI_CLK_P, TFT_DVI_CLK_N TFT DPS / [R5Conmecton o
— TFT_DVI_DATA TFT_VGA_CLK /N i 0
- = TFT.DVILCLKP . ¢ Xps_tft O_TFT_DVILCLKP [«]0O
— TFT_IIC_SCL, TFT_IIC_SDA TFT_DVICLK_N Q | xps i OTFTDVICIKN [<]0
e B TFT_DVI_DATA ps_tit 0_TFT_DVI.DATA [+| O
 Check if “SYS_TFT_CIk” connects TFT_IC_SCL I \ No Connection [T
“ ” TFT_IOC SCL_O Mo Connection E O
to “clk_25_0000MHz" (2). If TFT_OC_SCL_T \ No Connection ] 0
doesn’t then connect the port EERR " No Connection B3
TFT_OC_SDA O Mo Connection E| 0]
Manua I Iy TFT_OC_SDA T Mo Connection 0
TFT_IC_SCL xps_tft O_TFT_OC_SCL |«
TFT_IIC_SDA xps tit 0_TFT IC SDA [
RS232 Uart 0
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Make Port Connections: TFT Reset. Check External ports

* Add a new external port by clicking on the “Add External Port” button (1)
* Rename the newly created port to “xps_tft_0_TFT_DVI_RESET_N_pin” (2) and connect it to
“sys_rst_s” (3). In this way the DVI transmitter reset signal is connected to the system reset
* Go to the “External Ports” group
— Check for the TFT ports connections (4)
— Check also for signal class and data width (range) (5). These can be changed in the “External
Ports” group.
— For example, the data range for the “xps_tft_0_TFT_DVI_DATA_pin” signal should be [11:0].
If this is missing then it has to be introduced manually (6), otherwise the connection to
“xps_tft_0_TFT_DVI_DATA” cannot be made from within Platform Studio

+ Bus Interfaces | Ports | Addresses 2% Add External Port I 1
4 Mame Met Direction Range Class ki -
P52 Conn_P52 1 DATA P52 _Conn_P52_ 1 _DATA [« 10 (o] 'NONE [
N P52 Conn_P52 1 CLK P52 Conn_ P52 1 CLK [ |10 [v] N\ LNGNE [

' /r xps_tft O TFT_HSYNC_pin xps_tft_0_TFT_HSYNC [«|O [=| N\ MNOMNE |l|\
xps_tft O TFT_VSYNC_pin xps_tft_0_TFT_WVSYMNC [=]O [=] ! 5 MNOME [l
xps_tft @ TFT_DE pin xps_tit 0_TFT_DE E| 0] E| 6 K-/ MOME E|
xps_tft O TFT_DVI CLK_P_pin xps_tft_0_TFT_DVI_CLE_P || O [ \/._/ CLE [w]
xps_tft O TFT_DVI CLE_N_pin xps_tft_0_TFT_DVI_CLK_N [=]O [=] / CLE [l
xps_tft O TFT_DVI DATA_pin xps_tft_0_TFT_DVI_DATA [=]O [] [11:07 MNOME [l
xps_tft O TFT_IC_SCL 2 |xps_tft 0_TFT_IIC_SCL [« 10 (o] MNOME [
Jq:ls tt 0 TFT_IC_SDA xps_tft 0_TFT_IC_SDA [ 170> 4,,;,__\3/ MNOME =

st B [T - I/
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Make Port Connections: xps epc

Expand xps_epc_0 and make the +)- usb_epp_if 0
following connections: = #ps_epc_0
Y7i ” Y74 ” PRH_C”( — rlEt_"l"CC El T
— annec’F PRH_CIk” to “net_vcc” (1) PRH_Rst J-/ —————— =
— Right-click on the “PRH_ADDR” net PRH_CS_n Ne Connection <] 0
connection and select “New PRH_Add No Connection|
Connection” (2) PRH_ADS Ma CDHHEL‘tID.ﬂ ]
. L. . FPREH_BE 2 g | Mew Connection (8]
- By Slmpl‘y CIICkIng t\{\/lCG on the n.eW net PRH_RNW - Make External % 0
connection and typing, rename it PRH_Rd_n Hard_Ethernet_M... TemacIntc_Irpt (O
manually to PRH_Wr_n DDR2_SDRAM_SDMA2_Rx IntOut |0
”xps_epc_O_PRH_Addr_5p|it" (3) in PRH_Burst DOR2_SDRAM_SDMAZ T IntOut (O
order to suggest that the address bus EEE—E‘*F‘ 1 LFEE—”-F'-ASH-M---CE-?-3“-‘°”Cat I
will split gia g onnection = 1
— Connect “PRH_Rdy” to “net_vcc” (4) = =
—_ — Xps_EpC_
H PRH_Clk net_wce [T CLK
Make external the following ports S pelvee = o
( 5); PRH_CS_n | xps_epc_0_PRH_C5 n [«]O | [0:(C_MUM_...
PRH_Addr Hps_epC_U_PRH_Addr_split EILY [0:(C_PRH_...
- PRH_CS_n PRH_ADS 3 — Mo Connection [«]O
_ PRH_BE \ 4 Mo Connection [«]Q \ [0:((C_PRH_...
PRH—Rd—n PRH_RMNW - Mo Connection = o] \
— PRH Wr n PRH_Rd_n xps_epc_0_PRH_Rd_n [«|Q 5
- - PRH_Wr_n xps_epc_0_PRH_Wr_n [«] O -\ /
— PRH_Data PRH_Burst Mo Connection =] C
PRH_Rdy net_wvce [=]T / [0:(C_MNUM_...
PRH_Data_l " No Connection [=|T / [:C_PRH_...
PRH_Data_O 4 r Mo Connection [«]C [0:(C_PRH_
PRH_Data_T N Mo Connection [.]O [0:(C_PRH_...
PRH_Data I xps_epc_0_PRH_Data IDI [0:(C_PRH_.
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Make Port Connections: xps_epc Address bus

 Expand “util_bus_split_0” and make the following
connections:

— Connect “Sig” to the previously created
“xps_epc_0_PRH_Addr_split” net (1)

— Make external the “Outl” port. Name the net manually
“xps_epc_0_PRH_Addr” (2)

+- proc sys_reset O

- util bus_split 0 1
Sig e yps_epc_0_PRH_Addr_split 5 [0:C_SIZE_IN-1]
Qutl 2 . xps_epc 0_PRH_Addr [«] O [C_LEFT_POS:C_SPLIT-1]
Out2 e Mo Connection E Q [C_SPLIT:C_SIFE_IM-1]

4 il
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Make Port Connections: xps_epc Address and Reset

* Make sure that for the “xps_epc_0_PRH_Addr” output port the range is
[0:1] (1). If not, change it to

 Add a new external port and name it to usb_hpi_reset_n_pin (2). Set the

following parameters for the port:
— Net:sys_rst_s (3)
— Direction: O (4)
— Class: RST (5)
— Reset Polarity: 0 (6)

2 3 4 5 6
4| BusInterfaces | Ports |_—Addresse5 [-‘.}-ﬂ Ad

Mame Met Dir iction Range Class Frequency Rel gt Polarity Sens

xps_tft 0 TFT_DVIR :&H_N_pm sys_rst s [=]O1] (] NONE | [« '

xps_epc_0_PRH_CS, n_pin xps_ep 2_0_PRH_CS_n (=] 0]/ (<] [0:07 MOMNE [l

xps_epc_0 PRH_Rd n_pin xps_epc_0_PRH_Rd_n [«] 01/ (] MOMNE | [l

xps_epe_ 0 PRH_Wr n_pin xps_efc_0_PRH_Wr_n [<]o]f (] 1 . NONE | [l

xps_epc (0 PRH Daota xps_e”c_ﬂ_PRH_Data E 10 E [i015] /\/ MNOME J IZ|

Aps_epc 0 PRH_Addr ¥ps_epc_0_PRH_Addr E 0] E o1y MNOMNE IZ|

Y T T A - - T S - N R -
microblaze 0
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Make Port Connections: AC ‘97

Expand ac97_if 00 0 (1)
and make external the

following ports (2):
— BITCLK

— SDATA_IN

— SDATA_OUT

— SYNC

— RESET n

8 R B

[+

ush hpi reset n pur

P
dimb

ilmb

mb_plb
mb_plb_1
mb_plb_Z
dimb_cntir
ilmb_cntlr
DDR2 SDRAM
FLASH
imb_bram

“ acd7 i 00 0 BITCLK pin
-~ a7 if 00 0 SDATA_IN_pin

sys rst s | - | | |
"ac97_if_00_0_BITCLK [«]T [=]
ac7_if_00_0_SDATA_IN [«]1 =
ac97_if 00 0 SDATA_OUT._pin acd7_if_00_0_SDATA_OUT [«|O ™
acd7_if_00_0_SYNC ™

ac97_if 00 0 SYNC_pin
% 2c97_if 00 0 RESET n_pin

acQ7_if 00_0_RESET _n

ac7 if 00 0
= BITCLK
SDATA_IN
SDATA_OUT
SYNC
RESET_n

|acO7_if_00_0_BITCLK [T

acd7_if_00_0_SDATA_IN [T
acd7_if_00_0_SDATA_OUT [»|O
acd7_if_00_0_SYMNC [»|O
acd7_if 00 0_RESET n [»| O

mdm O
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Make Port Connections: USB-EPP

Expand “usb_epp_if 0” (1) 1
and make external the | |
fO”OWIng ports (2): i um_[flgf[_}iﬂ Mo Connection [«|O
— EPP_write ] o zonnection % -
— ASTB " EPP_write ush_epp_if 0_EPP_write |;| I
- ASTB usb_epp_if 0_ASTE [«]T
— DSTB - DSTB ush_epp_if 0_DSTB [=]1
— BUSY N e —
— INT_USB. Make sure that the e e S
signal class of the external —
port connecting to INT_USB is 3
“INTERRUPT”
— DB

Create a new connection for
the “EPP_Irpt” port (3)
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Make Port Connections: Connect USB-EPP interrupt

If the Base System was built using 1 Y5 spsinteo
interrupts for any peripheral, there H inr L to HgﬁardaEIthtemet-tMﬂ«C-Tem@é
is an interrupt controller, by default - 7 [THComiee S eTe
named “xps_intc_0". i
If there is no interrupt controller,
add one from the”IP catalo”g and (@ Interrupt Connection Dialog <)
ConneCt It to the mb_plb or Potential Interrupt Connection(s) Connected Interrupt(s) Priority
”mb_plb_],” bus - Hard_Ethernet MAC_TermacIntc0_Irpt L%‘
ush_epp_if_0_INT_USB DDR2_SDRAM_SDMAZ2_Ryx_IntOut
If the interrupt controller is added fo9.0. Hard Ethemet Mh.C_PHY_MILINT_p DDR2_SDRAM_SDMA2_Ty IntOut
manually, then its “Irg” port has to || rm vas Lipainc it | N
be also manually connected to the || rs22bar BiPaNTC It 3 ) Iﬁ?\ddtn Connected Interrupts)
. . mdm_interrup - /
microblaze_0 microprocessor mb_plb_1:Bus_Error_Det 4 1] “ 7
I7i ) mb_plb_2:Bus_Error_Det S
INTERRUPT port and the address plbviﬁ_plbwiﬁ_bridgE_U:IPl[NTC_Irpt
map has to be generated again PS2 ConniP2INTC Irot 1 .- 5 2
. . L) 111} S— ng
Expand “xps_intc_0" (1) and click || [ | —
. Ok Cance
on the net connection of the “Intr”
port (2)

In the next window select
“usb_epp_if_0_EPP_Irpt” (3). Click
on the “Add” button (4), then click
IIOKII (5)
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Add ucf constraints (1)

In the “Project” window clock on the “Project” tab (1) and then double-click on the
project ucf file “/data/system.ucf” (2) to open it

Click “Open” in the toolbar (3), set the file filter to “UCF (*.ucf)” (4) and navigate to
“Genesys_ip_cores_UCF_SDK /data/Genesys_ip_cores.ucf” (5). Open the file

.
Project +08F X @ Open
Platform iy .

_ - 2 @u=| . € Genesys_bsb_std_custom_ip_... » data
I=I- Project Files

MHS File: system.mhs e —

MSS File: system.mss Organize « Mew folder

UCF File: data/system.ucf k =

iMPACT Command File: etc/download.cmd | etc o Name Date r

Implementation Options File: etc/fast_runtime.opt hdl

Bitgen Options File: etc/bitgen.ut - 7| Genesys_bsb_std_custorn_ip.ucf 4/2/20
L . implementation

Device: xc5vho0tff1136-1 || .

Metlist: TopLevel 1 J microblaze 0

Implementation: XPS (Xflow)

HDL: VHDL | | prores — 5 I

Sim Model: BEHAVIORAL J synthesis =

Design Summar || )
9 y | J TestApp_Memory_microblaze (
J TestApp_Peripheral_microblaze

g U J . Genesys_bsb_std_custom_ip - Co i

Project | Applications | IP Catalog |

) Genesys_bsb_std_custom_ip_supy 4
1 — — | data
@ Xilinx Platform Studio - Dt . Genesys_Custom_BSB - — X
# File Edit View Proje
. File name: Genesys_bsb_std_custom_ipucf [UCF (*oucf ) ']
D L i ! 3 lﬂ
- = ~ l Open [ Cancel ]
Project 0 ]
pen
[ it v -
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Add ucf constraints (2)

* Select the contents of the “Genesys_std_custom_ip.ucf” file, copy and paste it to the end of the
“system.ucf” file (1)

* Save the “system.ucf” file

. Note:

— The port names are according to the component names in this tutorial. If the user made the same naming
as in this tutorial, then no changes are needed in the ucf file.

— Otherwise, if the components were named differently, the appropriate changes have to be made in the ucf
file. The names of the new external ports can be found either in “System Assembly View” in the “Ports”
tab or in the “system.mhs” file in the “Project” tab, at the “PORT” entries

496 #$INST "*/gen dg[60].u iob dg/gen stg2 *.u ff stg2a rise" RLOC ORIGIN = XOY¥115; $
497 #INST "#*/gen dg[él].u_iob dg/gen =stg2 *.u ff stg2a rise" RLOC CRIGIN = X0Y¥Y1lé&; :
498 #INST "#/gen dg[62].u iocb dgfgen stg2 *.u ff stgZa rise" RLOC ORIGIN = XO0Y118; :
409 #TINST "#/gen dg[63].u iob dgfgen stg2 *.u ff stgZa rise" RLOC ORIGIN = X0¥119; #
200
201 |-‘; Digilent Genesys 5System Standard and Custom IF support ucf file
502 I
CO -‘;'_'.3I::_epp_'_f_j constraints
1 S04
505 HNet usb epp if 0 DB<0> LOC = E13 | IOCSTANDARD = LVCMOS533; FBRNK 20 Ul-FD7
506 Net usb epp if 0 DBE<1> LOC = C13 | IOCSTRANDARD = LVCMOS33: #ULl-FDé&
507 Net usb epp if 0 DBE«<2> LOC = LS | IOCSTANDARD = LVCMOS33: #ULl-FDS
508 Net usb epp if 0 DB«3» LOC = K9 | IOSTANDARD = LVCMOS33:; #Ul-FD4
. - mm-_.._.__1_ ——m S E A T A TAMS o TAMA ] TAMTRATRATT — TITAREASsas . LT —r
@ Start Up Page J@ System Assembly View ‘ E Design Summary ‘@ Block Diagram system,ucf* | Genesys_bsb_std_custom_ip.ucf ‘
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Generate Bitstream and Software Libraries

@ Xilinx Platform Studio - C\Genesys_bsh_design\systemxmp - [System Assembly ‘u"iew]-
@ Eile Edit View Project Software  Device Configuration Dgbug  Sim

Generate the hardware
configuration bitstream
(project_name.bit, in this case:
“system.bit”)

select from the menu “Hardware” -
> “Generate Bitstream” (1) (it takes
about 30..60 minutes)

After the bitstream is generated,
generate the libraries needed to
create the bitstream

From the menu select “Software”
- “Generate Libraries and BSPs”

(2)

D2 E

Applications

08 x

Software Projects

It Add Software Applicati
Default: microblaze 0_|
Default: microblaze_ 0

= &l Project: TestApp Men

Processor: microblaze |
Executable: C:\Genesys,

Compiler Options

i B EIE Generate MNetlist

i Generate Bitstream

o 'f;? Create or Import Peripheral..
E Configure Coprocessor...

Check and View Core Licenses...

85 Clean Netlist
@ Clean Bits

M RAEE
erfaces Ad

Bus Mame
Fl’.azz_-ﬂ

€

ST N

| SDRAM

Sources
Headers

g Clean Hardware

[ USRS U N

ko

Lol =airam
mdm_0

@ Xilinx Platform Studio - C\Genesys_bsh_design\systemuxmp - [Systam Assembly View]

@File Edit View Project Hardware FEEiUES Device Configuration Debug  Simulation

O2ES| (il n i
IP Catalog +08&8 X
el
Description
- E EDKInstall

Analog

Bus and Eridge

Clock, Reset and Interrupt
Communication High-5peed
Communication Low-5peed
DMA and Tirmer

Debug

FPGA Reconfiguration

General Purpose IO

10 Modules

Interprocessor Communication
Memory and Memory Controller

dn | B2 Software Platform Settings...

Assign Default Drivers

¢ Generate Libraries and BSPs k
] Add Software Application Project...
2, Build All User Applications

Get Program Size
E Generate Linker Script...

% Clean Libraries
@ Clean Programs

& Clean Software

3 THCEDE_ GBI
[ Push_Butte...
9 xps_intc 0
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Build Initial Applications and Download Bitstream

* Compile the TestApp projects and create
the executable files (executable.elf)

— Select “Software” - “Build All User
Applications” (1)

* Initialize the compiled “TestAppMemory”

project in the Block RAM and download
the new bitstream (“download.bit”)

— Select “Device Configuration” >
“Download Bitstream” (2)

* Note: The above four operations are
automatically chained by simply selecting
“Device Configuration” -> “Download
Bitstream”

Q Kilinx Platform Studio - C\Genesys_bsh_designisystem.xmp - [System Assembly View] |

@File Edit View Project HardwareDeviceConfiguration Debug  Simulation  Win

D I_? = || il Eﬁ ot | &2 Software Platform Settings... @ = [x @ £
1P Catalog «+ 08 x [ Assign Default Drivers (=] Addr
Ta@ ubc Generate Libraries and BSPs Bus Mame
Description I 0
5§ EDKInstall £ Add Software Application Project... 3

Analog 2= Build All User Applications
Bus and Bridge -
Clock, Reset and Interrupt Get Program Size \
Communication High-5peed E Generate Linker Script... 1
Communication Low-5peed RAM 4
DMA and Timer % Clean Libraries j —
Debug =

Clean P
FPGA Reconfiguration & Clean Programs
General Purpose 10 é Clean Software e
I Medules + T+ TEDE GBI
Interprocesser Communication @ ‘ Push_Butto...
- Memary and Mermary Cantraller [+l wme imde 01

@ Xilinx Platform Studio - C:\Genesy;_bsb_design"n.system.xmp - [System Assembly "u."iewi-
@ File Edit VWiew Project Hardware Software BMENEASITENETON Debug  Simulatior

Copyright Digilent, Inc. All rights reserved

DFEF | BBF| X DDE M Update Bitstream 5 B R
Applications <+ 0 E Download Bitstream Bus Intel
Software Projects @ Program Flash Memnry MName

[c] Add Software Application Project... 2 [+ microbl
Default: microblaze_0_bootloop \.~ 4 dimb
Default: microblaze_0_xmdstub imb

= ) Project Testﬂ.pp Memory microblaze_0 - mb_plb
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TestAppMemory result

View the output of a successful bitstream generation and download in the
terminal window:

@l AccessPort - COM10{9600,M,8,1) Opened

R

File Edit Wiew Monitor Tools

Operaticn  Help

Chﬁ\ﬂl 9

Terminal

Manitor |

EIIIHEH.DI

—— Entering main() —

Starting MemoryTest for DDR2_SDRAM:
Running 32-bit test... PASSED!
Running 16-bit test.. PASSED!
Running 8-bit test.. . PASSED!

-- Exiting main() --

Sends () Hew @) Char Plain Test - Real Time Send Clear Send | [CJDTR C]RTS m tax Size < G4KE

Comm Status CTS DSh RING RLSD (CD] CTS Hald DSA Hold RLSC Hold #OFF Hold
Ready Tx0 Foc 180 COM10(9600,M,8,1) C
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Export the Hardware Design into SDK and run
Demo Applications
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Export Hardware Design to SDK

o Exportthe hardware design to  Bir e nt &« oo st e
SDK in order to provide SDK with |we 220 _F m
the hardware specification file %T “;:Q:::.f:[,wImage = -F:
— From them menu select “Project” | Ex"\;’r;::‘;”:ﬁwgi":ffj R =
-> “Export Hardware Design to Soutes | ) Rescan User Repostoris o
SDK” (1) : ’?‘mmﬂf A s
— Because we want to use a different il e ]
workspace than the one that nformation t be usec X Software Development i
would result from project e T
exporting, in the next window e e

select “Export Only” (2)

Directory location for hardware description files

2 [l [ Export Only ] IEKport&LaunchEEﬁ [ Cancel ] [ Help ]
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L] L]
® : :
Workspace: | D:\Projects\Genesys_ip_cores_UCF_SDKM\SDKNSDK_Workspace

* If the “Workspace Launcher” dialog box (1) does not show
automatically, from the menu select “File” -> “Switch

Workspace” (2)

* Set the workspace to

“.\Genesys_ip_cores_UCF_SDK\SDK\SDK_Workspace” (3),
where ..\Genesys_ip_cores_UCF_SDK is the folder extracted

Launch SDK

1

f
| Workspace Launcher @
Select a workspace
Kilinx Software Development Kit stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session.
j Browse...

[ Use this as the default and do not ask again

4
[ ok 7] cancel

from the “Genesys_ip_cores.zip” file

*  Click “OK” (4)

C/C++ - Xilinx Software Development Kit
Edit Refactor Mavigate Search Project Tools Hi
New Alt+Shift+M  » |
Open File...

Convert Line Delimiters To 3

Switch Workspace... k

£xg Import...

£ Export... 2
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Set the Hardware Specification File in SDK

*  SDK will attempt to locate the Hardware
Specification File. If not found in the place where
previously was used (in this case,
“D:\Genesys_ip_cores\SDK\SDK_Export\hw\syste
m.xml”, SDK will generate an error (1)

*  Click “OK” and in the next window browse to the
hardware specification file (2)

*  The hardware specification file is
“system.xml” located in to the
“\Genesys_ip_cores\SDK\SDK_Export\hw” (2)
subfolder, where “\Genesys_ip_cores” is the EDK
project directory folder from where the design
were exported

*  Click “OK” (3). SDK will fully rebuild the software

17

===

| Hardware Specification File Not Found

f ¢ | The hardware specification file

S D:/Genesys_ip_cores/SDK/5DK_Export/hw/systemxml is not found.
Operations on your software projects will fail if the file is not restored.
The Hardware Specification File dialog will be open for you to specify
the path to a hardware specification file for a compatible design or to
continue using the current hardware design. ‘

You can also continue to use the current hardware design by exiting |
and re-starting SDK after it is restored.

e

@ MNew Hardware Specification File

Hardware Specification File H

| " |

Specify a new hardware specification file or exit and re-start SDK after the current hardware design is restored. | 2

Current Hardware Design

Hardware Specification File: D:\Genesys_ip_cores\SDINSDK_Export\hwisystem.xml

I~ Continue using the current hardware design. It has been restored.

platform and projects Hardware Specification File: | D:\Projects\Genesys_ip_cores\SDK\SDK_Exportihwsystem.xml
* Inthe case if build error is encountered, from the Show Hardware Desgn ifrences. | 2

menu choose “Project” -> “Clean...” to cleanup the Preview Software Changes 3

project and do a full rebuild ok | conca |
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SDK Demo projects

The following software projects are available in & ¢ projects o =

h =77 D:/Projects/Genesys_ip_cores/S0K/SDK_Export/hw/sys
the =[] microblaze 0 (microblaze)
TDC Audio_Demo {Genesys_std_custom_ip}

“..\Genesys_ip_cores\SDK\SDK_Workspace” /| & i Genesys.std custom ip
IDC- LCD_Demo {Genesys_std_custom_ip}
WO rkS pa ce (1): 1 T,:‘E- P52 Demo {Genesys_std_custorn_ip}
TDC TFT_Demo {Genesys_std_custom_ip}
H #-1=% USB_EPP_Demo {Genesys_std_custom_ip}
* Au d | O—De mo IDC- USB_HPI_Derno {Genesys_std_custom_ip}
* LCD_Demo
* PS2_Demo
* TFT_Demo

e USB _EPP_Demo
e USB _HPI _Demo
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Running SDK projects (1)

ire Development Kit

:arch Project Hardware Design  Run  Window  Help

B3 l%' I t Configure ettings...
Power on the board e AT
RN =R E Program Flash Memory... k \
From the menu select “Tools” b | e epeois- 1
7 ” T M, Software Platform Settings...

-> Prog ra m FPGA ( 1) std_custom_ip} | 1] Generate Linker Script... i

" ” :—;::tz:ji}} [&] ¥MD Consocle :
Leave the “Bootloop” as i sl .

Initialization ELF (2) then click (@ Program e =)
" ” Program FPGA
Save and Program (2) Program the FPGA connected to the JTAG cable interface,
=

Bit and Brnm Files

Bit File: |D:.’Projectstenesys_ip_coresfSDWSDK_Exporb‘hw{system.bit Browse...

Bmm File: | D:/Projects/Genesys_ip_cores/SDK/SDK_Export/hw/system_bd.brmm Browse...

Specify the ELF file to be initialized to each processor's BRAM memory:

Processor Type Initialization ELF

microblaze_0 microblaze BootLoop ﬂ

3

Save andrgrngram | Save | Cancel ‘
by
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Running SDK projects (2)
M 2000 00 0 00

Note: if SDK generates an error while
programming:
e Close SDK
 Download a configuration from within EDK
to check if the Xilinx USB cable is properly
connected
 Reopen SDK and try programming again
e Click on the arrow beside the “Run” button and
select the application You want to run (1)
 Debugging the applications is also possible by
clicking on the arrow beside the “Debug”
button
* The following slides will present hardware
setup and a short description of each software
application

f~@~ B 0~Q~ |& |
’) $ 1 TFT _Demo

¥ 2Ps2_Demo

ING NO REPRESEN &. 3 Audio_Demo
i OF INFRINGEMEL §7 4 USB_EPP_Demo

= S0 HRZ RECU €7 5 1USB_HPI_ Demo

IMS ANY WARRRENT e _
LEMENTATION, INIRakiaiskaiiy ho
'SENTATIONS THAT p o ac R
'MENT, IMPLIED ©

CULZR PURPOSE, | @ Run-

-
1

Organize Favorites...

—
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Software Project: Audio_Demo (1)
Main file: “.\Audio_Demo\src\audio_demo.c” 3 2) (1
Executable:

“\Audio_Demo\Debug\Audio_Demo.elf”
Hardware setup

e Connect microphone to the MIC input (1) (not
needed if the LINE IN input is intended to be
used only)

* Connect an audio source (for example,
Headphone or Speaker Output of a computer
sound card) to the LINE IN input (2) (not
needed if the MIC input is intended to be used
only) :

* Connect headphones or speakers to the
HP_OUT output (3)

 Make sure that the DDR2 memory is present on
the bottom of the board (4)
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Software Project: Audio_Demo (2)

* Mode of operation:

*  SWO switch (4) changes between LINE IN or MIC input (SWO0 3 2 1
= 0: MIC, SWO0 = 1: LINE_IN). Toggling SWO also unmutes the
selected input

* Pressing then releasing the following buttons (5):

* “LEFT” button: Generates a 1KHz square-wave signal for
0.5S on the left channel.

* “RIGHT” button: Generates a 1KHz square-wave signal for 5

0.5S on the right channel.

* “CENTER” button: Generates a 1KHz square-wave signal

for 0.5S on both channels. : @ @

* “UP” button: Records for about 5 S audio from the source (22._,"& o> g o 5%7'3» o oo mgg
selected by SWO P g o spc s AP
* “DOWN” button: Plays back the recorded data. BT

* While recording or playing a progress bar is shown on the
LEDs.

* The recording is done on 18 bits resolution, Stereo (for
LINE-IN only) at a 48KHz sample rate 4
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Software Project: LCD_Demo

 Main file: “.\LCD_Demo\src\lcd_demo.c”
* Executable: “.\LCD_Demo\Debug\ LCD_Demo.elf”
* Hardware setup:
* None
* Mode of operation:
* Characters typed in the terminal are displayed on the LCD
display
e Sending the TAB character (0x09) in the terminal changes
the LCD line
e Sending the BACKSPACE character (0x08) clears the LCD
display and sets the LCD cursor to home
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Software Project: PS2_Demo (1)

* Main file: “.\PS2_Demo\src\ps2_demo.c”
* Executable:
“\PS2_Demo\Debug\PS2_Demo.elf”
* Hardware setup
 Make sure that the PS2 Power jumper
is loaded (1)

* Most of modern PS2 devices operate at
3.3V so load the jumper to 3V3
(recommended) If a PS2 keyboard is
powered correctly, when the keyboard is
plugged in the keyboard LEDs flash once

* Connect either a PS2 keyboard or
mouse to the PS2 connector (2)

[l
o
>

| "‘ﬁ.

g
E
Ce i 2

CRER_R PS
o bty o 0]1] {2]
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Software Project: PS2_Demo (2)

 Mode of operation:

* The application automatically detects whether the connected
device is a keyboard or mouse

 If a keyboard is detected, the alphanumeric key characters are
displayed on the terminal and the LCD screen. Left and right shift
presses for alphabetic keys are also handled. Capital letters are
displayed for an alphabetic key press if the shift key is also pressed

 |fa PS2 mouse is detected, the mouse is initialized and the mouse
data: Left, Right and Mid button status and the mouse X and Y
coordinates are displayed on both the terminal and the LCD screen
at each mouse status change (movement or click)

* Note: The application is intended to work with standard PS2
devices that are compliant to the PS2 commands described
in http://www.computer-engineering.org/ps2protocol/
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Software Project: TFT_Demo (1)

* Main file: “\TFT_Demo\src\tft_demo.c”
* Executable: 1
“\TFT_Demo\Debug\TFT_Demo.elf” -
« Hardware setup: &H i
« Connect a monitor either with HDMI oM
input directly or with DVI input through
a HDMI to DVI adapter to the HDMI
connector (1)
* Make sure that the DDR2 memory is
present on the board (2)
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Software Project: TFT_Demo (2)
* Mode of operation: 1

* The application loads the bitmap file initially stored in

the FLASH memory and displays it in a predefined DDR2 @
memory area. 9, @

BTN1L : BTN3 BTNO

o
(]
®
L]

(AEID  (AFLD) (AGID) CAHIO) (AGLO> (ﬁ:s) m:e) C(AGB)

* If the bitmap file is not found in the FLASH memory an [ i S i 1 1 T
error message is displayed on both the terminal, LCD i hr—ﬂrﬁﬁﬁﬁﬁ
screen and the monitor screen.

* Then the application loads a colorbar (R, G, B) with
gradients into another predefined DDR2 memory area.
* Pressing the “Up” button (1) sets the xps_tft video
base address to the colorbar image area, so the
colorbar is displayed on the monitor screen

* Pressing the “Down” button (1) sets the video base
address to the bitmap image, so the bitmap is displayed
on the monitor screen

* The xps_tft core resolution is 640X480 pixels X 18 bits
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Software Project: USB_EPP_Demo (1)

 Mainfile:
“\USB_EPP_Demo\src\usb_epp_demo.c” 1
* Executable:
“\USB_EPP_Demo\Debug\USB_EPP_Demo.e
If”
* Hardware setup:
* Connect the Digilent USB connector to

the computer using a USB-Micro cable (1)  &osenasn be =l
* Software setup: GENESYS ) ==
 Open Adept (2.3 or later). Check in the ) [ Config |Flash | Test | Pawer | Register /0 | File 0 | O Ex | Settings|
“Config” tab (2) if the scan chain is el N o] pogm
initialized and the FPGA device is found
board is recognized (3) 3 4

* If yes, switch to the “Register 1/0” tab (4)
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Software Project: USB_EPP_Demo (2)

 Mode of operation:
* Use the “Register 1/0” tab of Adept software to write or read data to or from
the interface registers. The register addresses are as follows:

* Write:
* 0x01 — LEDs. Data written into this register is displayed on the LEDs
* 0x21 - UARTO (STDOUT). Data written into this register is sent on the
terminal. Therefore if valid ASCII data is written the corresponding character
is displayed on the terminal
* 0x31 — LCD. Data written into this register is sent to the LCD screen.
Therefore if valid ASCII data is written the corresponding character is
displayed on the LCD screen

* Read:
* 0x10 - DIP switches. Data read from this register retrieves the status of the
DIP switches
* 0x11 — Pushbuttons. Data read from this register retrieves the status of the
seven pushbuttons (bits 6..0 only)
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Software Project: USB_EPP_Demo (3)

* Notes:

 Writing into any other register address makes the application to
answer to the EPP protocol request, but the data written is ignored.

Reading from any other register returns the last data read or written
through the EPP interface

* Due to the lower speeds of the UART and LCD interfaces file transfer
to this peripherals will not work in the application.
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Software Project: USB_HPI_Demo

Main file: “.\USB_HPI_Demo\src\usb_hpi_demo.c”
Executable: “.\USB_HPI_Demo\Debug\ USB_HPI_Demo.elf”
Hardware setup:

 Connect a USB keyboard the USB Host connector (1), after the

application is started. The keyboard must not have a built-in hub
Mode of operation: 1

* Keys typed on the USB keyboard are displayed on both the terminal

and LCD display
Note: Depending on the moment when the keyboard is inserted into the
USB Host connector the Cypress USB controller might not initialize.

* This happens, for example if the keyboard is inserted before the
application is started or the application is restarted with the USB
keyboard connected.

* In this case the application will hang displaying on the terminal
“GENESYS USB Keyboard Demo”. Press the “Reset” button (2) on
the board to reinitialize both the Cypress USB controller and the
application
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References
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— Embedded Development Kit (EDK) Resources
http://www.xilinx.com/tools/platform.htm

— Embedded System Tools Reference Manual
http://www.xilinx.com/support/documentation/sw manuals/edk11 est rm.pdf

— EDK Concepts, Tools, and Techniques
http://www.xilinx.com/support/documentation/sw manuals/edk ctt.pdf
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