Programming in C and Interrupts

SUMMARY

1. Compile the Software using KEIL MDK ARM and generate code.hex file
2. Download code.hex onto PSRAM
3. Use Vivado hardware manager to download the .bit file given in the FPGA directory
4. Communicate with the board using HyperTerminal (or any other serial terminal). See the
snake game on the VGA output. Use these keys as the arrow keys on your keyboard,
a. W - UP Arrow
b. A - Left Arrow
c. S-> Down Arrow

d. D - Right Arrow
SOFTWARE COMPILATION

1. Open the software project lab/software/code.uvproj

2. Right click on Target and press “Build Target”
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3. Check code.hex get generated inside software folder

4. The code binary is now ready to be downloaded onto the board

DOWNLOADING CODE.HEX ONTO ONBOARD PSRAM USING SERIAL COMMUNICATION

1. Goto thetools directory and open HyperTerminal.exe

2. Set the serial terminal with the following setting
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COM19 Properties 2

Port Settings

Bits per second: | 19200 v
Data bits: [8 -
Parity: |None v
Stop bits: (1 v
Flow control: | Hardware v

| Restore Defauts |

'I IOKI[Canoel][Aow]lJ

3. Now click FILE = Properties and change the ASCII setting,

Wd9-0@I= Lab.docx - Microsoft Word

ﬁNexysA- HyperTerminal = R

j’ File Edit View Call Transfer Help
D& @ &3 DB

Nexys4 Properties [ ? Y l
=
Na{ | Connect To | Settings
ne| Function, amow, and ctd keys act as ASCII Setup
@ i ®
Cli @ Teminal keys ~) Windows keys ASCIl Sending
E Backspace key sends
@ Cid+H (© Del (@ Cid+H, Space, Cti+H
4 Emulation:

[Mo detect '] ‘ Teminal Setup...

Telnet terminal 1D: ANSI

ckscroll buffer lines: 500 =)
[C] Play

when connecting or disconnecting

Connected 00:05:17 Auto detect  Auto detect SCROLL | CAPS 'NUM | Capture | Print echo

\ =
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4. Now open a new Vivado window

5. Open Flow = Hardware Manager as show below

#. Vivado20134 &
File | Flow | Tools Window Help

S

R—— . — e W——— E=o8 >

XILINX

5 design flows overview to recommended methodology.

Getting Started Documentation
Create New Project Documentation and Tutorials
New Project Wizard will guide you through the process Invaluable for first time users or to try new features.
of selecting design sources and a target device for
N erevmoea,
Open Project I’ User Guide
E Open one of the most recently used projects or J More detailed info on Vivado commands, dialogs,
any previously created project. and buttons.
Open Example Project Quick Take Videos
i Manage 1P . Release Notes Guide
- \
) Qoo the P Catolog and view avalebie I, | — = Information about instaliation and new IDS features
or open previously customized IP to make changes. B liks reicace

\g Td Console

Open the hardware program and debug manager
pen e harduare program and debug menag
" ) 2 a 2 N

6. Click on “Open Recent Target” and choose the connection you established in the previous
lab
A Vivado 20134 g @ s i T ——. —-—. e m——

File Edit Flow Tools Window Layout View Help

ﬂ[}]na‘.X‘%|L‘j;g0efauluayout "‘Q\[@)

[ Hardware Manager - unconnected
’ @ No hardware target is open. Open recent target Open a new hardware target
Hardware localhost:60001 xilinx_tcf/Digilent/210274533378A 2 X
QX = ‘ B localhost:60001,xilinx_tcf/Digilent/210274533351A
Name S
g
Properties — 0O 2 X
« -
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7. Right click on the device and choose “Program device”

A Vivado 20134 g @ W T — ——
File Edit Flow Tools Window Layout View Help

A o X | %X [G |23 DefaultLayout V"‘\‘@
| Hardware Manager - locahost/xiinx_tcf/Digient/210274533378A

@ There are no debug cores. Program device Refresh device

Hardware P X Debug Probes — 0O
az=Er»E Az =E
Name Status
= B localhost (1) Connected
@o xilinx_tcf/Digilent/210274533378A (1) Open
“Iproarammed

|@  Hardware Device Properties... Ctrl+E

Assign Programming File...
‘ @ Program Device... J
@  Refresh Device

Export to Spreadsheet...
Hardware Device Properties — 0O 2> X
« > @R
 xc7a100t_0
-
Name: xc7a100t_0
Part: xc7a100t i
ID code: 13631093 i
IR length: 6 3
| Is programmable
Programming file: B =]
Properties |
Messages

C\‘ [¥] @ 11 infos

8. Choose “download_19200.bit” present in the tools directory
9. This will load the download program which will transfer binary file into PSRAM

10. Open HyperTerminal and you should see below message,
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B Nexys4 - HyperTerminal
File Edit View Call Transfer Help
D @8 DB

e =
= B3

ram
Hit Esc Key after sending the data
Waiting for data to come via serial port

QT\

Connected 00:07:15 Auto detect  192008-N-1  SCROLL  CAPS NUM Capture  Printecho

11. Send the code.hex file using “Send Text File” wizard in HyperTerminal

BRI _IL abe 2 da v 307
naf — — - -— -
 Nexys4 - HyperTerminal
File Edit View Call [Transfer] Help

Capture Text...
Send Text File... data

Capture to Printer

Sends a text file to the remote system

12. Choose code.hex file generated in lab/software directory

13. At the end of the transfer hit <ESC> key to complete the transfer. You should see the below

message
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rNexys4-HyperTerm;\al.‘.' !'= Al E@u

| File Edit View Call Transfer Help

C5C0eCcsCo
C5COCSCe
CoC0eCsCo
C5CeCcsco
00493D40
I |64770468D
| 46004604
|| 46204600
I

FF77F7FF
47704800
| |00000238

20184901
E7FEBEAB
00020026 |
00004770
| |00000238
| (00000238
00000868
000000CE

FCFF6BOD1000000000BO

I

I

Il [Reading and displaving first 16 bytes from the external memory
| Exiting main{) —-

4[]

|| Connected 00:00:49 Auto detect  192008-N-1  SCROLL  CAPS NUM Capture  Printecho 'J

14. This complete the binary transfer and loads the PSRAM with code.hex binary data
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DOWNLOAD THE HARDWARE .BIT FILE ONTO FPGA

1. Download the bit stream given in lab/FPGA folder onto FPGA using hardware manager

. Nexysd - [C:/Users/karshi01/Desktop/Workshop/USB/Full Material - V2/P7/Lab/FPGA/Nexys4/Nexys.xpr] - Vivado 20134 [ T s - . =@ 2
File Edt Flow Tools Window Layout View Help Q- Search commands ]
AR e RRX DD RS X X G [Soefutayout I HeX ® write_bitstream Complete
Flow Navigator «| | Hardware Manager x|

Q= @ There are no debug cores. Proaram device Refresh device

Hardware — O X DebugProbes —oex
4 Project Manager = =
Py ) az=EM»E QT =(E
&% Add sources Name Status
= B locahost (1) Connected
IP Catal o
L catdog 5 @o xinx_tcf/Diglent/2102745333784 (1) Open
3 Ve [Pre
4 1P Integrator ! xc7a100t_0 (0) (active)
4 create Block Design
¥ Open Block Design
& Generate Block Design
4 Simulation 4L Program Device
e Select bitstream fle for device xc7a100t_ 0.
(@) Run Simulation
@ Hardware | 7 Templates
4 RTL Analysis - Hardware | 9 Template: J
. Device XC7a100t 0
> @Yo : oper
4 Synthesis e sl ] | sitstream fie: c: ys4.runs/impl_1/AHBLITE_SYS.bit
® ® xc7a100t 0
$ Run Synthesis Name: xc7a100t_0
b g% Open Synthesized Design Part: XcZ21008 —
D code: 13631093 r
4 Implementation dl U ] U @I

4 Implementation Settings | General | Properties |

[> Run Implementation Messages

_oex
» & Open ted N
» [5% OpenImplementedDesion | | @ | [7] 1) 167 warnings V] @ 147 infos (1] (D 230 status

4 Program and Debug o[ 3-@ Vivado Commands (11 fos) -~
o | 0@ comect_hw_server -hostlocahost -port 60001 (3 nfos) =
R @ [Xicom 50-2) Connecting to hw_server...
¥ Generate Bitstream v @ [Xicom 50-1] Attempting to launch hw_server...
4 [l Hordware Ma © @ Dicom UNDEF]
B Hordvore Manoger @ =555 i hw_server v2013.4
8 Open Target =% Buid date : Dec § 2013-17:47:52
@ ProgramDevice i ] Copyright 1986-1999, 2001-2013 Xiin, Inc. All Rights Reserved.
13 Launch MPACT INFO: hw _server application started

" Td Console, © Messages |

Hardware Device: xc7a100t_0 |
i

2. Once the hardware is loaded onto FPGA, the CMO in the design starts to execute the
program loaded onto PSRAM
3. Communicate with the board using HyperTerminal (or any other serial terminal). See the
snake game on the VGA output. Use these keys as the arrow keys on your keyboard,
a. W - UP Arrow
b. A - Left Arrow
c. S-> Down Arrow

d. D - Right Arrow

4. |If everything is working fine you should see something like below, (Note nothing will be

printed on the serial terminal for this demo).
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K Demo
e Game
hard reset
sof €t reset
move up
. move down
. move left
. move right
pause

To ran the gane,
»UART terminal is &
»UART baud rare: 192680 1

»Keyboard is in lowe; c
Press any key to start
Score=8
Score=1
Score=2

Score=3
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