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1. DVI Introduction

1.1 What isDVI interface

A Digital Video Interface is composed by 24 diffetial signals, as described in Table.1.

1[2][3][«]s][e]7]e il
9 [110]{11]{12]{13]{14 16| T ]
1718 19][20|[21|[22|[23][24 ]| |12

Pin 1 TMDS data 2- Digital red— (link 1) Pin 16 Hot plug detect

Pin 2 TMDS data 2+ Digital red+ (link 1) Pin 17 TMDS data 0- Digital blue- (link 1) and daisync
Pin 3 TMDS data 2/4 shield Pin 18 TMDS data 0+ Digital blue+ (link 1) and daisync
Pin 4 TMDS data 4- Digital green- (link 2) Pin 19 TMDS data 0/5 shield

Pin 5 TMDS data 4+ Digital green+ (link 2) Pin 20 TMDS data 5- Digital red- (link 2)

Pin 6 DDC clock Pin 21 TMDS data 5+ Digital red+ (link 2)

Pin 7 DDC data Pin 22 TMDS clock shield

Pin 8 Analog vertical sync Pin 23 TMDS clock+ Digital clock+ (links 1 and 2)

Pin 9 TMDS data 1- Digital green- (link 1) Pin 24 TMDS clock- Digital clock- (links 1 and 2)

Pin 10 TMDS data 1+ Digital green+ (link 1) C1 Analog red

Pin 11 TMDS data 1/3 shield C2 Analog green

Pin 12 TMDS data 3- Digital blue- (link 2) C3 Analog blue

Pin 13 TMDS data 3+ Digital blue+ (link 2) C4 Analog horizontal sync

Pin 14 +5 V Power for monitor when in standby C5 Analog ground Return for R, G, and B signals

Pin 15 Ground Return for pin 14 and analog sync

Table.1 standard DVI pin out

1.2 What isour interface

To simplify the serialization complexity, the SMT®@ig.1) provides us with an easier
user interface at the SLB (Sundance Local Bus) ecton.
Table.2 shows the signal description at the SLBrfate, these are the signals we need

to access.
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Figl. SMT939 Block Diagram
Signal name Type Width Signal description
CLK Input I 1 DVI clock input
Red Input I 8 8-bit red input
Green Input I 8 8-bit green input
Blue Input I 8 8-bit blue input
HS Input [ 1 Horizontal synchronization input
VS Input I 1 Vertical synchronization input
DE Input I 1 Data Enable input
CLK Output @] 1 DVI clock output
Red Output 0] 8 8-bit red output
Green Output @] 8 8-bit green output
Blue Output O 8 8-bit blue output
HS Output @) 1 Horizontal synchronization output
VS Output @] 1 Vertical synchronization output
DE Output O 1 Data Enable output

EVP6472 Intech Den

Table.2. SLB interface for DVI signals
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1.3 How signalswork

Fig.2 shows how these signals are used. HS sigvies g pulse every time one row is
scanned, whereas VS pulses every one frame. DEesriplat it is scanning in the display
window, where the 24-bit RGB data is presented.

P 1056 ~
[ [Hs
I DE |
=
| A 800 X
VS h >
A
628 600
v
f f f L s I e
24-bit RGB DataDummy pixeiX Pixel 1 X Pixel 2 X Pixel 2 > .................. <pixe| 800;)( Dummy pixels

Fig.2 HS, VS, DE and Data signals
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2. System Architecture

2.1 DVI signals Datapath

Fig.3 shows the datapath of the DVI signals.
The PC and the monitor are synchronized by dirdictking three control signals (HS, VS,
DS) from the PC to the monitor.
Only the RGB pixel data is transferred and proagssethe DSP.
The input frame buffer is synchronized with the 3Ckeeping updating the pixels from the

PC.

The monitor is synchronized with the output franuéfér by keeping fetching the pixels from

the output frame buffer.
The data is transferred between FPGA and DSP tisinggh Ethernet port and RGMII

interface

DSP
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RGMII

FPGA DVI Transceiver
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Transmitte

[
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Input Frame _

Buffer
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Receiver
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Fig.3 DVI signals datapath
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2.2 System Architecture

Fig.4 gives the system architecture. The commuioicdietween board components is

controlled by MicroBlaze, which is an FPGA on-cBigftcore processor.

EVP 6472
FLASH
A
FPGA U
: Flash ComPort
MicroBlaze Ct?f Cfrfn =
“ - " PC
| ~Datal Addr Bus ~— Host
DVI from ﬁ
SMTO39 | = DVI . HPI Reset
Transceiver Ctrl Ctrl
DVI to )
SMT939 | | | ﬁ ﬂ E

DSP

Fig.4 System Architecture
2.3 Peripheral Description
e MicroBlaze
The FPGA on-chip microprocessor provides us a so#tvwlatform to control underneath
peripherals.
* DVI Transceiver
The Transceiver passes the DVI signals from SMT&3¢he DSP through Ethernet and
loops them back to DVI outputs.

 HPI controller

The HPI controller is used to configure the DSRluding programming code and
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initialization settings.

Reset Controller

The reset controller is used to release DSP fraatre

Comport Controller

The Comport controller communicates with the hastgi the USB before boot up. This
is used to load the DSP code from the host to kaghFmemory.

Flash Controller

The Flash controller loads the DSP code from tlaslFmemory to the DSP when
booting up.
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3. How it works

After device configured:

After boot, the FPGA is automatically configuredthg bitstream in the flash memory.
MicroBlaze reads the DSP code from Flash memory.

MicroBlaze writes the DSP code to the DSP throut idterface.

MicroBlaze sets up the DSP configuration through idterface.

MicroBlaze resets and starts the DSP.

MicroBlaze sets up the configuration for the D\drtsceiver.

MicroBlaze starts DVI transceiver.

DVI transceiver synchronizes the input frame buiféh the DVI input data.

© © N o g s~ w D PE

MicroBlaze triggers DVI transceiver to send onerfess pixels to the DSP.
10.DSP receives one frame’s pixels.

11.DSP processes one frame’s pixels.

12.DSP sends one frame’s pixel back to DVI transceiver

13.DVI transceiver updates the output frame buffehwéceived pixel data.
14.DSP sets its interrupt signal after finishing ooeq.

15. MicroBlaze receives the interrupt and starts anattamsmission.

Pre-requirement:

SMT6002 software

SMT111 driver

Smt372t.bin DSP application.
Boot_download.bit FPGA bitstream.
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4. How to run the demonstr ation

Every time the EVP6472 boots up, it is self confegliby loading the application code
(bitstream for the FPGA and binary code for the Pf&ém the flash memory. Therefore we
need to program the flash for the very first time.

After flash programmed, the EVP6472 automaticalyts working every time it boots up.
4.1 First time flash programming/r ecovery

To program the flash, we use JTAG to load theraidsh to the FPGA, which communicates
with the host through the USB.

The bitstream used for programming flash is theesane used for our normal application. It
performs one of the actions depending on thelfitstf the DIP switch (1 for programming

flash and O for normal application). To programime flash, steps are followed.

Ensure that the DIP-SW is set as shown above {pogitOFF, the others ON).
Connect the USB cable from the SMT111 to the H&st P
Connect the Xilinx programming pod to the SMT37ZIng an SMT568 JTAG cable.

USB to
Host

SMT568
JTAG Cable
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Run Xilinx impact programming tool and select batmiwnload.bit as the configuration file
for the XC5VFX30T of the SMT372T.

Cod se-=7 2w
PAPACT Flows: L-E k3
+ 23 Boundan Soan

sriant
[E] SrstemiE
5] Create FROM Fie [PROMAFo., | TOL =
& [ Wbl Dty 4

R ] e = 21
boal_downiaad bypezn

oI

FAFALT Processes wEAR
wvadible DperAing d e

=+ e Step HSF £. Canfiguratian Operation Status [3)

Coreae ~Oax
UJINFODIMPACT:108 - "1': ing 1 1ly. =
Match cycle = HoWait.
Match Tycle: MoWsit
LK _cycle - WeBait.
LCE cycle: NoWait
JJINEG: AHBACT - "17: Checking done pin....dobe.
*1T: Progranned =uccessfully.
EROGAESS_END - End Cperaticn.
Elapsed tine = 4 mec.
J)IREO: iMPACT - Current time; Fri 24. Jun 13:37:45 2011
44 wer BRTCH CMD Progean -p 1
PROGRESS_START - Starting <peration.
Maxinun TCX cpseating frequency for this device chain: 10000000.
validating chain...
Boundary-=zcan chain validated successfully.
1: Device Teapecsture: Curcent Feading:  29.05 O, Min. Reading:  26.10 ©, Max. Remding: 29.55
11 VCCINT Supply: Current Reading 0.986 ¥, Min. Feadibg 0.993 ¥V, Max. Raading: L.005 ¥
1i VCCAM Supply: Current Reading 2.514 ¥, Min. Raading 2,802 ¥, Max. Readiog! 2.528 W
*171 Programning device...

: »
[l cone (@ B | by W =

Conbgrstion Flatfoem Cable BB (61 | | usrhe

Configure the FPGA. When configuration is compjatess the reset button on the
SMT111. Do NOT power off the EVP system.
Run the SMT6002 application.

¥ . sundance Flash Pregramming Utility for FPGA-Only Module

o FRA modules
W SKTIN

Zeneral ] Arhsanced ]
Tlhd tepoe

Tkt |N|:| TIM type saleckad - | Defzils

FPGa bitstrzarm
Irndd... | Fila Mama Tepe | Posi.. |.b.ddress |.ﬁ.ddrass... | Bytos [ ByiasinF... | vars... | [

Sicded

=R

........ ]j glp ........ cancal | ok
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Select the TIM type as SMT351T.

!';_.__1 Sundance Flash Programming Uiility for FPGA-Only Module

@ FPGA modules
Lo % BMTI11

General l.ﬂkd'.rancsd
—Tlhd tepe

TikA

ﬂ Datauls |

~FPGa bilgtraam

Ind... | Fila Mame

| Posgi.. [Address | Addrass .. | Bwtas | Estas in F.

| T

. | Vets...l [

Eclit

Lelete

Hela

Cancal |

¥
Commii

(B];8

Add the boot_download.bit bitstream:

Type: Bitstream; address 0x0; address mode: basic.
Then add the smt372t.bin DSP application:

Type: other data; address 0x1000000; address mede:

%.:Sundance Flash Pragramming Utility for FRGA-Gnly Moduls

Ivars. [ L

Lo H

& FPGA modules
C B EMTIN
Malog E|
General I"’“‘d"’ﬂ File: HABMTIFET Sofwarah CollLoad |\ Cotfo ad 372 T Debugh st '
T tvpe——  Tuno ,F Dthar data =
= r——
™ [ Fosifion in flagh |
- FPGA bifshes [ ....... —
- Addross (1000000 Sddragsmoda | LS :__1
Ind... | Fils bty
q FASY worsion: r r
Comnment
<
Ay
Cancel | Of. I
Halp ] Cancal ‘

Comimit i

K, |

Click OK, then Commit. When programming has findlodbose SMT6002.
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4.2 Run the application
Set the DIP-SW as shown below (“1111” for normalagation). Reset the EVP6472. Note

the LEDs indicated flash for a couple of seconds.

DHP-5W
OH-ON-0N-OH

Power off the board, plug in the SMT939, and cohh&o DVI ports with one input and one
output.

Set the DVI input to 800x600 resolution (this application only supports 800x600 resolution
user can modify the code to get a higher resolution

Power on the board, press the reset button to tles@SP.

Picture is displayed on the monitor.
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