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INTRODUCTION

In the past...

Write the program
Assign pins
Compile

Program

Use on-board switches or push buttons to control LEDs

PCle Bus Communication

Write the program
Compile

Program

Use Atom Processor to control LEDs



BACKGROUND ON INTEL ATOM PCI
EXPRESS

» PCI Express (PCle)
 Terasic DE2-i250 has two 1x PCle links



PCIE FURTHER EXPLAINED

-

.h

TERASIC_PCIE.h
PCIE.c

User Application

terasic_pcie_qgsys.so

teraisc_pcie_gsys.so

terasic_pcie_qgsys.ko
SHELL

load_terasic_qgsys_pci
e_driver.sh

terasic_qsys_pcie.ko




SETUP




SETUP

* Open DE2i-150 System CD
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SETUP

* Open DE2i-150 System CD

e Click Demonstrations
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SETUP

* Open DE2i-150 System CD

e Click Demonstrations

e Click FPGA
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Open DEZ2i-150 System CD
Click Demonstrations

Click FPGA

Click PCle Fundamental

SETUP
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ALTERNATIVES

* You can always write your own code

* You can always use the code as a foundation and build from it
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IMPLEMENTATION

Connect Atom Board to a monitor
Use the Yocto OS to communicate with board

Search for program assigned to board

Use prompts to control LEDs
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#include <stdio.h>
#include <stdlib.h>
#include <memory.h>
#include "PCIE.h"

#define DEMO_PCIE_USER_BAR PCIE_BAR®
#define DEMO_PCIE_IO_LED_ADDR 0x00
#define DEMO_PCIE_IO_BUTTON_ADDR  0x20
#define DEMO_PCIE_FIFO_WRITE_ADDR  @x40
#define DEMO_PCIE_FIFO_STATUS_ADDR @x60
#define DEMO_PCIE_FIFO_READ_ADDR  ©x80

#define DEMO_PCIE_MEM_ADDR 0x20000
#define MEM_SIZE (128x1024) //128KB
#define FIFO_SIZE (16%x1024) // 2KBx8

typedef enum{
MENU_LED = 0,
MENU_BUTTON,
MENU_DMA_MEMORY,
MENU_DMA_FIFO,
MENU_QUIT = 99
JMENU_ID;

void UI_ShowMenu(void){
printf(" \r\n");
printf("[%d]: Led control\r\n", MENU_LED);
printf("[%d]: Button Status Read\r\n", MENU_BUTTON);
printf("[%d]: DMA Memory Test\r\n", MENU_DMA_MEMORY);
printf("[%d]: DMA FifoTest\r\n", MENU_DMA_FIFQ);
printf (" [%d]: Quit\r\n", MENU_QUIT);
printf("Plesae input your selection:");

}

int UI_UserSelect(void){

int UI_UserSelect(void){

int nSel;
scanf("%d",&nSel);
return nSel;

BOOL TEST_LED(PCIE_HANDLE hPCIe){

BOOL bPass;
int Mask;

printf("Please input led conrol mask:");
scanf("%d", &Mask);

bPass = PCIE_Write32(hPCIe, DEMO_PCIE_USER_BAR, DEMO_PCIE_IO_LED_ADDR, (DWORD)Mask);
if (bPass)

printf("Led control success, mask=%xh\r\n", Mask);
else

printf("Led conrol failed\r\n");

return bPass;

BOOL TEST_BUTTON(PCIE_HANDLE hPCIe){

BOOL bPass = TRUE;
DWORD Status;

bPass = PCIE_Read32(hPCIe, DEMO_PCIE_USER_BAR, DEMO_PCIE_IO_BUTTON_ADDR,&Status);
if (bPass)

printf("Button status mask:=%xh\r\n", Status);
else

printf("Failed to read button status\r\n");

return bPass;




ASSUMPTIONS

Some general background knowledge using of Linux
Using Command line

How to change directories

How to create, copy, and edit files

Run applications

Compile C applications




IMPLEMENTATION ON YOCTO

Reset Atom Board by hitting button next to Power Cord

Copy demonstrations files to the Yocto environment
Easiest way is with a USB flash drive

Using Terminal navigate to PCle_DriverInstall folder
root#: cd /home/root/SystemCD/Demonstrations/PCle_SW _KIT/ linux /PCle_DriverInstall/

Run command root#: .load_terasic_qgsys_pcie_driver.sh

Navigate to folder that contains application files

root#: cd
/home/root/SystemCD/Demonstrations/FPGA/PCIE_Fundamentals/
linux_app




Makefile
B cedartrall0 e e e PCIE.cC
Ll Ik

169.254.0.2

app
sh-4.2# cd linux_app/ app .«
6 e sh-4.2# . /app

== Terasic: PCIe Demo Program ==
# File Man.. m Keyboard é {lo(%s @sm.mo-.-m & Strok & Ter*mmal | - Led control
T ccvcemer. ol vinui e eEdn s¢ daw : S = [1]: Button Status Read
[2]: DMA Memory Test
[3]: DMA FifoTest
[99]: Quit
Plesae input your selection:o

/
. Please input led conrol mask:5
Terminal

Led control success, mask=5h

[6]: Led control

[1]: Button Status Read

[2]: DMA Memory Test

[3]: DMA FifoTest

[99]: Quit

Plesae input your selection:5
Invalid selection

[6]: Led control

[1]: Button Status Read

[2]: DMA Memory Test

[3]: DMA FifoTest

[99]: Quit

Plesae input your selection:99
Bye!

sh-4.2#




MODIFYING PCIE_ FUNDAMENTALS

Modifying the existing PCle example to control the seven segment display

Modify/add components to the existing Qsys File

Modifying Verilog code to include new components

Modify existing C application

Program FPGA Board

Compile and run program




IMPLEMENTATION

* Copy current PCIE_Fundamentals Folder

e Open project in Quartus II




WHY REUSE CODE?

Sometimes easier to learn

Most difficult parts already created

Save time

For PCle example code uses shared object files and libraries that link to a kernel file

Some things are difficult to recreate
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& dﬁaun group : Add new clk_in_reset Reset Input reset
Hﬁ System = . clk Clock Output clk_50
L‘i_brary a connection to clk_reset Reset Output
B ie_i IP_Compiler for PCI Expr
sl * Sysfpm . pcfi:tore clk CBC: C]puteut R cie_ip_pcie_core_clk
[#-Clock and Reset - it pele_core_ P pcle_Ip_pcie_core_ 3
[#-Configuration & Programming ‘ pcie_core_reset Reset Output
G-DSP \? cal_blk_clk Clock Input clk_50
Embedded Processors txs Avalon Memory Mapped Slave pcie_ip_pcie_core_clk 0x8000_|
[-Interface Protocols refclk Conduit pcie_ip_refclk
E--Memories and Memory Controller: tegt_ln Cundu!t pc!e_!p_tez?t_ln
Merlin Components pcie_rstn Conduit pcie_ip_pcie_rstn
- Microcontroller Peripherals clocks_sim Condut pcie_ip_clocks_sim
Peripherals reconfig_busy Conduit pcie_ip_reconfig_busy
E-PLL pipe_ext Conduit pcie_ip_pipe_ext
[#--Qsys Interconnect ] powierdown Conduit
SLS bar1_0 Avalon Memory Mapped Master pcie_ip_pcie_core_clk
[-Verification bar2 Avalon Memory Mapped Master pcie_ip_pcie_core_clk
;-‘--Window Bridge > cra Avalon Memory Mapped Slave pcie_ip_pcie_core_clk & 0x0000_
. m_in Conduit pcie_ip_rx_in
tx_out Conduit pcie_ip_tx_out
reconfig_togxb Conduit pcie_ip_reconfig_togxb
reconfig_gxbclk Clock Input clk_50
reconfig_fromgxb_0 Conduit pcie_ip_reconfig_fromgx...
fixedclk Clock Input pcie_ip_pcie_core_clk
| = oy E sgdma Scatter-Gather DMA Controller
> clk Clock Input pcie_ip_pcie_core_clk
m + reset Reset Input [clk] e
Edit... Ad == - = = =
Messages ‘
Description Path @
=1+, 24 Warnings A
=

'+, Module dependency loop involving: "pcie_internal_hip" (atera_pcie_internal_hard_ip_gsys 12.1), "avalon_clk" (atera_clock_bridge 12.1)

System.pcie_ip.pcie_ip

/*, Interface has no signals

System.pcie_ip.pcie_internal_hip.test_out_export

0 Errors, 24 Warnings




File Edit System View Tools Help
Component Library System Contents I Address Map I Clock Settings I Project Settings I Instance Parameters l System Inspecturl HDL Example | Generation
2, b 4 TP Use Connections Name Description Export Clock Base
Project A = clk_Sf) lCIDck Source -
I New Component [ , clk_in Clock Input clk
(- default group - 2 Add Instance -_ lg reset
: —
[+--System [ clk_50
Library - " A ¥
E2-Bridges e Project - L .
Clock and Reset = i o L pcie_ip_pcie_core_clk =
+--Configuration & Programming ( I+Ii~-5y5tem i 0
i - = C
DSP Y ¥ =
Library e .
t-Embedded Processors Bridges o pcie_ip_pcie_core_clk 0xB80C
i Interface Protocols Ei Clock and Reset DcfE_! P_mfc“f
Memories and Memory Controller &1-Con i idion & Proapaa pc!e_fp_teft_ln
Merlin Components E_i‘-DSP D(:!e_!p __p::olce;rstq L=
(#--Microcontroller Peripherals : pcie_ip_cl s_sim
#-Embedded Processors P
At Eimlnterface Protocols x:_: g:;?;:;)n:i_busy
: . [#--Memories and Memory Controliers 3 - -
:‘"gigs Interconnect : -Meriin Components 7 A
5 = ) _Ip_pcie_core_
= [+-Microcontroller Peripherals L .
E\— Werification EI Peripherals pc,e_!p_pc!e_core_clk )
[-Window Bridge | 3-Dein - pcie_ip_pcie_core_clk @& 0x00C
t}-Debug and Performance pcie_ip_r_in
'_SDIW pcie_ip_tx_out
pcie_ip_reconfig_togxb
clk_50
pcie_ip_reconfig_fromgx...
| ‘ pcie_ip_pcie_core_clk
< 1 » i
- -Qsys Interconnect IR
< | | b 3
Messages | Help
Description S Add an instance of the selected component to the system | Eg
/4, 24 Warnings =
=2
/&, Module dependency loop invelving: "pcie_internal_hip” (atera_pcie_internal_hard_ip_gsys 12.1) System.pcie_ip.pcie_ip
/&, Module dependency loop invelving: "avalon_clk” (altera_clock_bridge 12.1), "pcie_internal_hip” (attera_pcie_internal_hard_ip_gsys 12.1) System.pcie_ip.pcie_ip
/%, Interface has no signals System.pcie_ip.pcie_internal_hip.test_out_export e
0 Errors, 24 Warnings




File Edit System }

Component Library

L]

on

PIO (Parallel I/O) - pio_0

PIO (Parallel 1/0)

Moot altera_avalon_pio

-default gruu;

[#-System
Library
[+-Bridges
[#-Cleck and R
(53] --Conﬂguratiol
H-DSP
[#-Embedded Pr{y
[#-Interface Profly
[+-Memeries and |
[
[
£
£
£
[
£

H-Merlin Compaly
t-Microcontrolig
t--Peripherals
H-PLL

H--Qsys Intercof
H-SLS

+-Verification
[#-Window Bridgy

Description
= 9 2Errors
€3 pio_0.clk |
Q pio_O.rese|
=] /&, 26 Warnings

[~ Block Diagram

Show signals

pio_0
é]k lock
esel e3>l
1 |
Qdernal connection L

altera_avalon_pio

|~ Basic Settings

Width (1-32 bits}< 2 D

Direction:  Bidir
() Input
() InOut

(@ Output

Output Port Reset Value: | 9x0000000000000000| \

m

[ Output Register

[] Enable individual bit setting/clearing

|~ Edge capture register

!__| Synchronously capture

[RSNG  ~

[ ] Enable bit-clearing for edge capture register

Edge Type:

[~ Interrupt
[ ] Generate IRQ
IRQ Type: m

nin iz lnnic tre

Base

0x800C

& 0x00C

»

m

4

> B

2 Errors, 26 Warnings




ile Edit System View Tools Help

Component Library | System Contents | Address Map | Clock Settings | Project Settings | instance Parameters | System Inspector | HDL Example [ Generation
& K| pcie_ip.bar1_0 pcie_ip.bar2 sgdma.descriptor_read
= pcie_ip txs 0x8000_0000 - Oxffff £££E
gy pcie_ip.cra 0x0000_0000 - 0x0000_3££%
Al New Camponent . gdma.csr 0x0000_4040 — 0x0000_407%
- ddafaut group {lonchip_memory.s1 0x0002_0000 - 0x0003_fE£££
[_El---System |lonchip_memory.s2
Ll_hrar.y |Inios2.jtag_debug_module
ol [led.s1 0x0000_0000 - 0x0000_001%
&-Clock-and Bese‘ ) |lbutton.s1 oxooon:oozo - CIxCIDDD:ElfJ3f
i-Configuration & Programming fifo_memory.in 0x0000_0040 - 0x0000_0047
ig-0se fifo_memory.in_csr 0x0000_0060 - 0x0000_007%
g‘";;’g‘:::i;ﬁ?:m fifo_memory.out — 0x0000_0087
5 Momorios and Memory Controtert | ["2X5" & __[ox0000 0100 e |
[#-Merlin Components
[#--Micrecontroller Peripherals . .
G erpheras Define start address for controlling
[+-Qsys Interconnect hex_externa.l _COI‘lneCtIOIIS
w-5L5
@v—\.-’eriﬁcation
Elrr—Winduw Bridge

< | m | »
New Edit.. g Add...
] 1 k
Messages ]
[T
Description Path &i
€3 2Errors £
=3
ﬂ hex.clk must be connected to a clock output System.hex
0 hex.reset must be connected to a reset source System.hex
/&, 26 Warnings -

2 Errors, 26 Warnings

II



File Edit System View Tools Help

Component Library

(4 X

Project

L UQ New Component...

+-default group

, System

Library

Ej Bridges

Clock and Reset
Configuration & Programming

DSP

Embedded Processors

Interface Protocols

Memories and Memory Controllers

Merlin Components

Microcentroller Peripherals

Peripherals

PLL

Qsys Interconnect

SLS

Verification

- Window Bridge

I System Contents | Address Map | Clock Settings | Project Settingsl Instance Parameters | System Inspeciar] HODL Example | Generation

pcie_ip.bar1_0 pcie_ip.bar2 sgdma.descriptor_read
ncie_ip.txs 0x8000_0000 - Ox£fff ffff
pcie_ip.cra 0x0000_0000 - 0x0000_3££f
gdma.csr 0x0000_4040 - Ox0000_407f

|lonchip_memory.s1

0x0002_0000

0x0003 ££££f

|lonchip_memory.s2

IlniusZ.jtag_debug_module

[led.s1

0x0000_0000

0x0000_001£

|lbutten.s1

0x0000_0020

0x0000_003f

fifo_memory.in

0x0000_0040

0x0000_0047

fifo_memory.in_csr

0x0000_00€0

0x0000_007£

fifo_memory. out

0x0000_0080

0x0000_0087

|lhex.s1

0x0000_0100

0x0000_011£

< | i ] »
(Bow) (eac. ) [ 5es. )
< ] G
Messages |
[
Description Path fj
=13 2 Errors -
=
Q hex.clk must be connected to a clock output System.hex
Q hex.reset must be connected to a reset source System.hex
/&, 25 Warnings -

2 Errors, 25 Warnings




File Edit System View Tools Help

Component Library System Contents | Address Map | Clock Settings | Project Settings | Instance Parameters | System Inspector | HDL Exampie | Generation
EX x| %7 | Use  Connections Name Description Export Clock Base
- 2 - x A CUSLUI_ISUUCLIUNI_ITL.. [WUSIUIT IS UCHUTT masier -~
P:mJe_ct B led PIO (Parallel VO)
-l New Component... ’-:j > clk Clock Input pcie_ip_pcie_core_clk
t-defautt group = o reset Reset Input [clk]
[+-System s1 Avalon Memory Mapped Slave [clk] & 0x00C
Library -~ external_connection  |Conduit Endpoint led_external_connection
[+-Bridges hd E button PIO (Paralle! YO)
[+-Clock and Reset =z clk Clock Input pcie_ip_pcie_core_clk
[#-Configuration & Programming . 3 reset Reset Input [clk]
-DSP ? > s1 Avalon Memeory Mapped Slave [clk] @ ox00C
[-Embedded Processors external_connection Conduit Endpaint button_external_connect...
[+-Interface Protocols B fifo_memory 0n-Chip FIFO Memory
[+-Memories and Memory Controller = clk_in Clock Input pcie_ip_pcie_core_clk
[-Merlin Components > reset_in Reset Input [clk_in]
[#-Microcontroller Peripherals > in Avalon Memory Mapped Slave [clk_in] & 0x00C
[+-Peripherals > in_csr Avalon Memory Mapped Slave [clk_in] & 0x00C
[#-PLL out Avalon Memory Mapped Slave [clk_in] & 0x00C
[+-Qsys Interconnect B onchip_memory On-Chip Memory (RAN or ROM) (]
[-SLS clkt Clock Input pcie_ip_pcie_core_clk
[#-Verification > s1 Avalon Memory Mapped Slave [clk1] & 0x00C
- Window Bridge > reset Reset Input [clk1]
R > s2 Avalon Memory Mapped Slave [clk2] 0x00C
ename clk2 Clock Input pcie_ip_pcie_core_clk
”l. e : [ 2 . 2 d onol Reset Input [clk2]
i llllllllllll PO (Paralel 10)
[= Clock Input
. . - S Reset ot Create external
s1 Avalon Memory Mapped Slave @#@btions [
‘ Edit.__ | ‘ o Add.. —] external_connection  |Conduit Endpoint -
= < 1 4
Messages ]
Description Path @_‘

/4 Interface has no signals

System.pcie_ip.pcie_internal_hip.test_out_export

»

/4, pcie_internal_hip.pcie_core_clk cannot be both connected and exported

System.pcie_ip.pcie_internal_hip

/v, pcie_internal_hip.rc_rx_analogreset must be exported, or connected to a matching conduit.

System.pcie_ip.pcie_internal_hip

/4, pcie_internal_hip.rc_rx_digitalreset must be exported, or connected to a matching conduit.

System.pcie_ip.pcie_internal_hip

2 Errors, 26 Warnings




Fie Edt System View Tools Help

Component Library

System Contents | Address Map | Clock Settings | Project Settings | Instance Parameters | System nspector | HDL Example | Generation

&, b4 il Use Conneclions Name Descriplion Export Clock
: x L — LUSAIN_ B WEUUTI_ML .. |'CUSLUE BESU UG masier .
Proi‘ect E B led PO (Paraliel VO)
0 New Component. 35 N Clock nput peie_ip_peie_core_clk
f: defaul group - S reset Reset Input [ck]
&-System N > s1 Avalon Memory Mapped Slave [ck]
L‘.b""_'f external_connection  |Conduit Endpoint led_external_connection
# Bridges | @ H button PI0 (Paralel VO)
§ -Clock and gem _ - - ck Clock input pcie_ip_pcie_core_clk
@ -Configuration & Programming - reset Reset Input [ck]
@ DSP ? = s1 Avalon Memory Mapped Slave [ck]
#-Embedded Processors extemal_connection  |Conduit Endpoint button_external_connect...
&-Interface Protocols 2 B fifo_memory On-Chip FIFO Memory
&-Memories and Memory Controliery - cl_in Clock nput pcie_ip_pcie_core_clk
@ Merin Components .} reset_in Reset nput [ck_in]
#-Microcontrober Peripherals “ in Avalon Memory Mapped Slave [ck_in]
+ Peripherals 2‘ in_csr Avalon Memory Mapped Slave [ck_in]
% pLL 3| out Avalon Memory Mapped Slave [ck_in]
o Qsys Interconnect Fal B onchip_memory On-Chip Memory (RAM or ROM) F
®-5LS cikl Clock input ncie in ncie core cli
& -Vesification 3 s1 Avalon Memory Mapped| onchip_memory
&-Window Bridge 5 reset1 Reset Input On-Chip Memory (RAM or ROM] [altera_avalon_onchip_memory2 12.1
~ 52 Awalon Memory Mapped Slave [ck2]
> ch2 Clock input pcie_ip_pcie_core_clk | =
reset2 Reset Input [ck2]
o B hex P10 (Paralel VO)
Connect Device to 1 ~ ck Clock nput pcie_ip_pcie_core_clk
- Reset Input [ck]
clock and reset by ( [ i Uiy Mool o P
C].]. Ckln g_ b]. a Ck cir C]. es \vf external_connecfion  |Conduit Endpoint . hex_external_connection ' -
: |
Messages I
Description Path

=5, 24 Warnings

U ()

/4, Module dependency loop involving: "pcie_internal_hip™ (aera_pcie_internal_hard_ip_gsys 12.1)

System.pcie_ip.pcie_ip

1\, Module dependency loop involving: "pcie_internal_hip™ (atera_pcie_internal_hard_ip_gsys 12.1), "avaion_ck™ (akera_clock_bridge 12.1)

System.pcie_ip.pcie_ip

/4, Interface has no signals

System.pcie_ip.pcie_internal_hip_test_out_export

0 Errors, 24 Warnings




File Edit System View Tools Help

Compenent Library I | System Contents | Address Map | Clock Seftings | Project Settings | Instance Parameters | System Inspector | HDL
4 X [+ simulation
Project Create simulation model: :None - .
g New Component... Create testbench Qsys system: -None = ] Generate deVlce to use
[#-default group ) ) T ’ .
-System Create testbench simulation model: | jjone for proJ ect
Library ‘v -
[+-Bridges Sl
Ep.cmck and Reset Create HDL design files for synthesis
[#-Configuration & Programming Create block symbol file (.bsf)
[-DSP
Lil ‘Embedded Processors [v Oulputireciony
+|-Interface Protocols -
[#]-Memories and Memory Controller: Path: C:/Users/Jonathan/Desktop/hellopcitest1/PCIE Demo/de2i_150_gsys
[#-Merlin Components Simulation:
‘Microcontroller Peripherals Testbench:
[-Peripherals ’
E-PLL Synthesis: C:/Users/Jonathan/Desktop/hellopcitest1/PCIE Demo/de2i_150_gsys/synthesis/
[+/-Qsys Interconnect
+]-5LS
[#-Verification
-Window Bridge
< | m | »
T )
Messages | Generate the system
Description Path
=15, 24 Warnings
/%, Module dependency loop involving: "pcie_internal_hip” (attera_pcie_internal_hard_ip_gsys 12.1) System.pcie_ip.pcie_ip
/4, Module dependency loop involving: "avalon_clk” (altera_clock_bridge 12.1), "pcie_internal_hip” (altera_pcie_internal_hard_ip_gsys 12.1) System.pcie_ip.pcie_ip
/1, Interface has no signals System.pcie_ip.pcie_internal_hip.test_out_export

0 Errors, 24 Warnings




File FEdit View Project Assignments Processing Tools Window Help 5/

Search altera.com @
DS H@ 4 2@ 9 o [daisommspo JHY S EFQ O PO OO ER @ P A e
% \ProjectNavigator 18 x I vﬁ! de2i_150_gsys_pcie.v™
o
e L FHNT FF o DOB 08 2B | 2
/4% Cydone IV GX: EP4CGX 150DF31C7 392 P
» FE de2i_150_gsys_pcie 5’@ 383 wire [31:0] hexbus;
394 wire reset_n;
=2l [ e
386 f/ :Etr'.act'.;ral coding
397 e e e s
398
399 assign reset n = 1'bl;
400
401 H de2i 150 gsys u0 (
402 .clk clk (CLOCK_50), ff
403 .reset_reset n (reset_n), g, re
404 .pcie_ip refclk export (PCIE_REFCLK P), I pcie_ip refel
405 .pcie_ip pcie rstn_ export (PCIE_PERST N}, i pcie ip pcie rstn.ex
406 .pcie ip rx in rx datain 0 (PCIE RX P[O]), i pcie ip rx in.rx
407 .pcie_ip tx out tx dataout 0 (PCIE_TX P[O]), Fif pcie_ip TX out.tx da
408 .led external connection export (LEDG[3:01), 'y led external connection.export
409 .hex external connection_ export (hexbus),
410 .button_external connection export (KEY) // button_external connection.export
411 ):
412 =
413 assign PCIE WRAKE N = 1'b0O;
G I
415 wire hb 50;
416 [Hheart beat heart beat clk50( I
417 .clk (CLOCK_50), =
- 418 .led(hb_50) i
419 ) -
e )

B
PEEE® -
il

Type ID Message

ges

4

[\ System ,H. Processing /

Messa

Ln392 Col1l Verilog HDL File 0% 00:00:0



File Edit View Project Assignments Processing Tools Window Help 5 Search altera.com @
SEEENET L iR TEL TR PR
K] |Project Navigator o x| ’ i de2i_150_gsys_pcie.v*® x| \
m
;%E”“V E N Y Foecm 08 48y | 2EEES
/B Cydone IV GX: EP4CGX150DF31C7 392 %
[> EE de2i_150_gsys_pcie 5@ 393 wire [31:0] hexbus:
394 wire reset_n;
285
396 /== =
397 /{ Structural coding
338 b
338
400 assign reset n = 1'bl;
401
402 [H de2i 150 gsys ul (
403 .clk clk (CLOCK_50), [
404 .r¥set_reset_n (reset_n), £ re
405 .pcie_ip refclk export (PCIE REFCLK P), & pcie ip refcl
406 .pcie_ip pcie rstn export (PCIE_PERST N), /l/ pcie ip pcie rstn.ex
407 .pcie_ip rx in rx datain 0 (PCIE_RX P[O0]), If pcie_ip rx in.rx_
408 .pcie_ip tx_out_tx dataout_ 0 (PCIE_TX P[0]), /L pcie_ip tx out.tx ds
409 .le — S SE Tl =R Tah A [l led external connection.export
410 .hex external connection_export (hexbus),
411 1l connection export (KET) TUCton external connection.export
412 )
413 =
414 assign PCIE WAKE N = 1'b0;
415 —
assign HEX0 = hexbus[ 6: 0];
assign HEX1 = hexbus[l14: 2]; =
. ‘_‘ - assign HEXZ = hexbus[22:186]:
assign HEX3 = hexbus|[30: 1:
£ Hierarchy E| Files v E’J!ﬁ:ﬁﬁ 3

e a4k < -

am x|

Type ID Mes=sage

<

Messages

\System /\_Processing /

Ln419 Col 29

Verilog HDL File




PROGRAM BOARD

» After changes are made to the Quartus II files, compile all files

» After compiling files, program the board with the newly generated .sof file

* Once the board is program perform soft reset to board




MODIFYING APPLICATION

Add addition code to include changes to the seven segment display

Copy code files to the Yocto OS
Load PCle Drivers on Yocto

Navigate to code files

» Make sure all code files are together, ie: PCIE.h, PCIE.c, TERASIC_PCIE.h,
teraisc_pcile_qsys.so,

» Tip: Making the PCle drivers close by to your program makes loading them quicker
Compile program

* root#:gcc —g -Wall -c app.c -0 app.o

» root#:gcc -g —Wall —-c PCIE.C -o PCIE.o

» root#:gcc —-g —Wall app.o PCIE.o app 1dl




APPENDIX

* References to helloPClex:
http://rijndael.ece.vt.edu/de2i150/designs/hellopcislides.pdf

* References to Module document files:

http://humanslab.ece.gatech.edu/IntelCurriculum

» References System CD files documents from Terasic DE2i-150

http://www.terasic.com.tw/cgi-
bin/page/archive.pl?Language=English&CategoryNo=163&No=529&PartNo=5




QUESTIONS






