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Key Trends in Video and Imaging

B Higher resolutions

— 3,000 x 3,000 (and higher): medical imaging, military,
machine vision

— 4,096 x 1,714 digital cinema
— 1,920 x 1,080: HDTV, broadcast
— 1,280 x 720: video surveillance, videoconferencing

B Advanced video compression
— H.264, JPEG2000, VC1




Current Solutions Do Not Deliver

Not optimized for target applications
Risk of obsolescence

Cannot achieve high definition in single device

igh development cost
annot keep up with fast-evolving applications




Altera’s FPGA Solution

/High performance in a single device
/ Fast time-to-market

./ Easy to upgrade

,/Low development cost

\/ Obsolescence proof

/Lower unit costs at high volumes




Video Benchmarks

Cost Normalized to FPGA

1.00 200 3.00 400 500 6.00 7.00
1 1 1 1 1 1 ]

7Xx7 2D Filter 720P
B FPGA

7x7 2D Median Filter 720P Bl HardCopy® I

Il DSP Only
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4-Channel H.264 BP Encoder D1
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H.264 MP Encoder 1080i
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Altera Video and Image Processing
Solutions Overview

MATLAB/

: S ‘C’ to Hardware
DSP Algorithm VHDL/Verilog SImUlinK Mentor

Design Flow DSP Builder Celoxica
Synplicity

Intellectual ~ Altera® Baseline Processing Functions -
P P Third-Party Compression and Processing Functions Video
roperty (IP) Altera and Third-Party Video I/O and Interface IP Reference

Design
System SOPC Builder, VHDL/Verilog
Integration

DeVICG_S and Cyclone® Il, Stratix® Il, HardCopy |l
Dev. Kits




IP Examples — Video

W PCIl Express W Scaler H H.264 MP, HP (ATEME)
B Serial Rapid I/O B Deinterlacer B H.264 BP (4i2i, CAST,
® EMIF Interface m 2D FIR Filter W&W)

m AS| ® 2D Median Filter W H.264 CABAC/CAVLC
m SDI m Color Space (ATEME) _

B ATA HDD (Nuvation) Converter " 'ﬁg‘;ﬂ'—;"p Filter

® MPEG2 Transport B Chroma Resampler . ﬁ/IPEG4 )SP/ASP

m 10/100/1000 Ethernet ~ |™ Gamma Corrector (CAST, Barco)

m DDR/DDR2 Controller  |™ Alpha Blender m JPEG (CAST, Barco)

B Highest Quality
/ HDTV Upconversion - %PEGZEOO (C(I:AS,[.T’
(Let It Wave) arco, Broadmotion)

Video and Image B AES/DES/Sha-1
Processing Suite Encryption (CA




HDTV Upconversion — Let It Wave

B Breakthrough super-resolution Bandlet
| technology for
| HDTYV upconversion

B Broadcasting equipment

— Upconverter implemented on cost-effective
Altera FPGA

® Main features

— Standard definition (SD) to high
definition (HD) up to 1080P

— 2-frame delay
— Color conversion

— Per pixel automatic film mode and
cadence detection

— Aspect ratio conversion
® Additional features
— Cross conversion 720P to 1080l
— HD to SD down conversion
— Video enhancement
® Board reference design available

NA N



Video and Image
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Altera Video and Image
Processing Suite

B Baseline set of IP with standard interfaces and
protocols that allow users to easily add their own
proprietary algorithms

B Optimized for Altera FPGASs

B \Works with any design flow
— RTL, model-based design, C-based design




Video and Image Processing Suite

Deinterlacer

Color space converter
Scaler

Gamma corrector

Alpha blending mixer
Chroma resampler

2D filter

2D median filter

Line buffer compiler

Converts interlaced video formats to progressive video format
Converts image data between a variety of different color spaces
Resizes and clips image frames

Performs gamma correction on a color space

Mixes and blends multiple image streams, including picture-in-
picture (PIP)

Changes the sampling rate of the chroma data for image frames

Implements a 3x3, 5x5, or 7x7 finite impulse response (FIR) filter
on an image data stream to smooth or sharpen images

Implements a 3x3, 5x5, or 7x7 filter that removes noise
in an image by replacing each pixel value with the
median of neighboring pixel values

Efficiently maps image line buffers to Altera on-chip memory



|

2D Filtering

m 2D FIR filter and 2D median filter

— 3x3, 5x5 or 7x7 filter sizes
B Useful for noise reduction and smoothing filters
B Supports symmetric optimization




Color Format Conversion

B Supplied as three separate cores
— Color space converter

— Chroma resampler
— Gamma corrector

B Supports
— RGB (computer and studio formats)

— YIQ/YUV (NTSC, PAL, SECAM)
— YCDbCr (4:4:4, 4:2:2, 4:2:0)




Image Blending and
Picture-in-Picture Mixing

B Multi-layer mixing
(2 to 8 layers) UpcoliingiProgrong

B Per-pixel alpha blending [ Third Watch
. “Coma and Punishment® (2002) Michael Beach, Coby Bell, Botiby
Cannavale, Bosco's prime suspect (Treach) will 3y with misder
. R u n _tl m e CO ntrOI Of unlggadymn?bg:gnegfwwam tcl) "j;f‘,,’\fc;kgcsa;j:m with Sully,
. . . . who endangees himself and others: Danis resents chauffeurngthe pie..
picture-in-picture location bon 1272 S0 BIADER
RaMIT14,

Sevons Avennum. Daoea, M tsey/ Crin

: Record this showing
% 111 0 SeapanRass & other options
5 QOB Féchird this showing




Scaling

D1/SDTV: 720 x 480

HDTV 1080p: 1920 x 1080

B Supports standard-resolution conversions
B Nearest neighbor or bilinear filtering
® Clipping




Deinterlacing

B “Bob” and “Weave” supported

“Bob” - 1 Field “Weave” - 2 Fields
- I -
— o = —
— o o —
— F—— —
Bob messesssssm \Neave
T T+1/2

S




Line Buffer Compiler

B Provides line buffers, making efficient use of
FPGA internal memories

B Optimized for typical SD and HD resolutions

B Any number of bits per color plane
— Choose line length, width, number of lines




Model-Based Design for Video
Processing
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Design Flow Starting with
Model-Based Design

B DSP Builder for data path
— Design
— Simulation
— Creation of an SOPC Builder component

B SOPC Builder for system integration
— External RAM controllers

— Sources and sinks

— Processor integration
® Nios® Il or external processor

B Compile in Quartus® Il software




Configure Blocks with GUI

~ B |P Toolbench
| — Launched from Quartus Il software or directly in DSP Builder

& CSC MegaCor... [;__ |§|

&' Parameterize - C5C MegaCore Function -0l x|

Select the Coeflicients Values

v Convert between fundamental colar models IStudin Video R'G'B"ta Y'"ChCr LI

H_0UT=( [o.301 = ay+( |0.588 =5+ (0113 =)+ I'IE.D
v_ouT=( o172 =8y + (034 =B+ ( [0.512 =0+ |128.D
'Lﬁ,ﬂ Ahoutthis Core Z_ouT=( J0.512 =ay+ (043 =g+ ( |-0.082 =6+ |123.n

MegaCore®

. ~Floating Foint to Fixed Point Conversion
Documentation
Sraleto useupto |1 2 LI hits of precision
™ Use power of two scaling factors [ Do not apply any scaling

I Display Symbhbol

Equation & B C Conskant
_OUT ] ] ] ]
¥_OUT ] ] ] ]

Step 1: F_0uT 0 I} 0 0

g Farameterize Scale Coeffients |

Step 2:
Generate Cancel | < Brey

CSC MegaCore Function v2.1.0




DSP Builder Video Library

Alpha blending mixer
Chroma resampler
Color space converter
Gamma corrector

Deinterlacer

2D FIR filter

2D median filter
Scaler

EJ Simulink Library Browser
File Edit Wew Help

O S 4 @ |

| alpha_blending_mixer_v1_0_0: MegaCoredlttyIPAalpha_blending_mixer_v1_0_0

- Tl Simulink

- B Altera DSP Builder

..... #| altLab

..... F| Arithmetic

- 2+ Boards

..... 2 Complex Type

..... | Gate & Control

..... | 10 & Bus

----- | Rate Change

[+ 2+ SOPC Builder Links

----- 2 State Machine Functions
----- # Storage

----- 2+ MegaCore Functions

..... ]
- N Communications Blockset
----- W@ Control System Toolbos
----- W Image Acquisition Blockset
..... W&/ Link For ModelSim

[+ N RF Blockset

‘Wideo and Image Processing

Ready

FS

Ay

ke e - AN

|

alpha_blending_mixer_w1_0_0

chroma_resampler_w1_0_10
|Drag this icon inko & riodel ko insert |

ceo_vad 0.0

deinterlacer_»1_0_0

fir_filker_2d_+»1_0_0

gamma_comector_w1_0_0 b

median_filker_2d_«1_0_0

zoaler_w1_0_0




SOPC Builder System Integration

DSP Builder Data Path

El dspbuilder_datapath_D

—+ din

—¢ clout SOPC Builder System

=+ agvalon_slave_1

-t avalon_master 1 [l btb56_source 0

—{ gvalon_master 2 [ ¢ dout ]
= dspbuilder_datapath_0
*+ din

B Add o

~t avalon_slave_1

e | e @l _mEster 1

£ avalon_master_2

[ vga_=sink_0D

—|—* din a |

E sdram_0D 2
=1

E cpu_i

=L instruction_tmaster

data_master

ftag_debug_mocdule

— Sources
— Sinks

— Arbitrated DDR, SDR
— Control




Example 1: Single Input Video Channel

B Composite video input
B VGA output

Composite
Video Input f—» Intlgficc:es —p Data Interface
(NTSO) | ] | e $ Control Interface

Color Space 2D 5x5 FIR
: : Chroma : Gamma :
Deinterlacing Resampling (Y%ObrgreérSFlz%nB) Correction M_. (ShaFrlpl)tgrr\ing)
H A

Picture-in- Triple VGA
Buffer Controller

NA N | ~



Example 2: Single Input Video Channel

B SDI video input/output

—_—p Data Interface

SDI Video
Source

Color Space :
Deinterlacing Re%grr;\)rr;}?ng : Cobnve;sion : gﬂfﬁ)‘ﬁ
YCbCr->RGB
A o

------ $ Avalon Control Interface




Example 3: Multiple Video Channel Input

Composite

B Dual composite video input = Datalnterface
et | @ VGA Qutput -----.9 Avalon Control Interface

Color Space
NTSC - 3 Chroma - Gamma
Deinterlacing ; Conversion ;
Interface Resampling (YCbCr>RGB) Correction M_’
3 A

. ; Nios || IS "
HH Processor L . gUfF;eer
M  Picture-in- Trifr])‘le VGA s/llﬁgﬁt "

B Picture Mixing Buffer Controller (VGA)

2D 5x5 FIR
Filter
(Sharpening)

External
Memory

Composite
Video Input
(NTSC)

=
Color Space 2D 5x5 FIR
Intorface ma Deinterlacing pug 2 IO Rl Conversion S SATME B Scaling Filter
(YCbCr->RGB) (Sharpening)

.....



Video and Image Processing
(VIP) Example Design
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Example of a Video System

B System block diagram

B DSP Builder

— Implementation
— Simulation
— Conversion to HDL

B SOPC Builder integration
B Program hardware platform




VIP Upconversion System

NTSC Video Input: : Video ' HD Video
Composite Input M Upconversion [ Output: VGA
on Video : : Controller
Daughtercard : :




|
N .
- Video Upconversion Data Path

1 B Entire data path is assembled in DSP Builder

{640 x 480 640 x 480 640 x 480 640 x 480 1,024 x 768 }

: Interlaced Progressive Progressive Progressive Progressive:
: 60 Hz 30 Hz 30 Hz 30 Hz 30 Hz
t YCbCr 4:2:2 YCbCr 4:2:2 YCbCr 4:4:4 RGB RGB

1 1 1 1 1

: Chroma puud Color Space puss
DI £l g Resampler s Converter s

 —— o
—— MegaCore™ Sl MegaCore MM MegaCore NN

E Ready
— Valid

Scaler
MegaCore




DSP Builder Implementation - Deinterlacer

Parameterize Deinterlacer
Up to 1920 x 1080

& Parameterize - Deinterlacer MegaCore Fum:ti - |I:I |£| / Su pported

~Image Data Formak

Image resolution ; Pixels

Bits per pixel per color plane : a * | Bits

Murmber of calor planes in sequence @ |2 * | Planes
~Behavior

Deinkerlacing method :

Base address af frame buffers @ |0x11000000

Bob and Weave
Supported

/A

| Finish |




DSP Builder Implementation: External
Memory for Deinterlacer

E: Function Block Parameters: External RAM

—S-Function [mazk) [link]

Thisz iz a simulation madel of an external Fak block. It can be uzed to store and
retrieve data from a range of addresses. |t iz designed specifically ba wiark, with the
DSP Builder Yideo and Image Processing blocks, but may be used for other purposes.

Az it iz a simulation only block, it will not generate HOL when SignalCompiler iz mn.

Pararneters

D'ata width - the number of bits used for the data, (For 8,16 or 32 bitz, uze a Simulink
double type, For 64 or 128 bit data, use a Simulink fized-point type. Mo other values
are supported]

Address width - number of bits used for address [between 1 and 32)

W it states per write - choose a fised number of wait states for each write tranzfer
between 0 and 10]

b awimum latency - zet the latency for pipelined read transfer [between 1 and 255]
Size, offzet - bo use a range of addresses, choose an offset [start address] and size
[humber of addreszes). The size added to the offset must be less than 2 ™ address
width).

Output contents- if this is one. an extra output iz added which displays the contents of
the mernory at eveny stage.

—Parameters

[Drata 'width

54
Address Width

32
Wait States Per Wiite

[

I amimumm Latency

f1

Size

40000000
Offzet

[16777000
Output Contents

[

LCancel

Parameterize External Memory
(Simulation-Only Model)
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DSP Builder Implementation:
Chroma Resampler

& Parameterize - Chroma Resampler MegaCore -0 x|

~Image Dakta Formak

Image resolution Pixels

Bits

Bits per pixel per color plane :

iZolor Plane Configuration @ Three color planes in sequence

~Behavior
Conwersion Format 41202 ko 4144 |
Horizontal inkerpolation 2D Linear |
Yertical inkerpolation 2D Linear |




DSP Builder Implementation:
Color Space Converter

& parameterize - Color Space Converter MegaCore Function - |EI |£| & parameterize - Color Space Converter MegaCore Function - ||:| |£|
General Coeficients |

~Compile Time Coefficients

General | Coefficients I

~Image Data Format

Image resalution @ |64Dx480 vl Pixels Color madel conversion IV'CbCr: SDTY to Computer R'G'E' LI

Bl ey () e s e ¢ I8 - l Bite Cin and dout refer ko the input and oukput channels respectively,

Color Plane Configuration dout 0= I1 164 din_0 + ID din_1+ |1.596 din_2 + |-222.91 2
dout_1 = |1.164 * din_0 + I-D_391 *din_1 + I-D.813 *din_z + |1 35.488
dout_2 = |1.154 *din_0 + IQ.D18 *din_1 + ID *din_2 + I-Q?E.QQB

+ Three color planes in sequence

™ Three color planes in parallsl

~Precision
—Word Length

Ward length corresponds ta the number of bits used by the multiplier.
Word length consists of an integer part and a Fractional part.
Please refer ta the Yidea and Image Processing Suitke User Guide Far details.

Wword length : 18- Bits

Integer part of word length 11 Bits

Fractional part of word length 7 Bits
Owverflow behavior : ISaturate ;I '
Underflow Behavior : ISaturate LI

Finish

Cancel




DSP Builder Implementation: Scaler

& Parameterize - Scaler MegaCore Function =|0) x|

~Image Daka Formak
| Input image resolution ; Pixels
Cutpuk image resolution |1D24x?68 ;I Pixels
Bits per pixel per color plane IB ;I Bits
Mumber of color planes in sequence : |3 ;I Planes
~Behavior
Interpolation method @ |20 Linear ;I
~Clipping
[T Enable image clipping
Yidth ¢ G =t Pizels w offset I DE Pizels
Height: ; 4= Pizels Y ffsek I DE Fizels

Cancel | Finishk
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DSP Builder Implementation:

Libraries Generated

Deinterlacer

P {fu_din_main_data(7:0)

I fu_din_main_walid

I fu_dout_main_ready

M fu_read_master_main_aw_readdataGz:0)

M fu_read_master_main_aw_readdatavalid

I fu_read_master_main_aw_tvaitrequest

fu_wurite_master_main_aw_readdatalGz:0o)

fu_wurite_master_main_av_readdatawvalid

e fu_trite_master_main_av_vaitrequest

I rezet

fu_din_main_ready

fu_dout_main_data7:0)

fu_dout_main_walid

fu_read_master_main_av_address(21:0)
fu_read_master_main_av_byteenabla7:0)
fu_read_master_main_av_read

deinterlacer 1.0.0 fu_read_master_main_aw_write
fu_read_master_main_aw_writedata(f3:0)
fu_write_master_main_awv_addresg21:0)
fu_write_master_main_av_byteanabla(7:0)
fu_write_master_main_av_read
fu_trite _master_main_aw_write

fu_turite_master_main_aw_writed ataifz:0)

deinterlacer_w1_0_0

External Memory (Simulation)

Readlrata
NiritelifaitR e queast
ReadiiaitRequest

Readlatavalid

External Ramd

niritelr ata p———
niriteAddress @p——-—
ReadAddress gp—

Fead
nrite p———

External Ramd

Color Space Converter

|-b fu_din_main_data7:0)
—= fu_din_main_valid

—=fu_dout_main_ready
]

reset

fu_din_main_ready f—
cze 200 fu_dout_main_data7:00 f—

fu_dout_main_valid f—

cec_w3_0_0

Chroma Resampler

| fu_din_main_datai7:0) fu_din_main_ready
| fu_din_main_walid

chroma_rezampler 1.0.0 fu_dout_main_data7:00 g~
—{fu_dout_main_ready
| reset fu_dout_main_valid f—

chroma_resampler_wi_0_0

Scaler

fu_din_main_datai7:0)

fu_din_main_ready -

fu_din_main_wvalid
sealer 1.0.0

fu_dout_main_ready

fu_dout_main_wvalid -

reset

fu_dout_main_data:0)

scaler_wl_0_0




DSP Builder Implementation:
Connecting Functions

B Connecting library functions is simple due to standard
Interface and protocol

qu_din_main_datalﬁ':ﬂ) fu_din_main_ready
c2.00  fu_dout_m

fu_dout_main_wvalid

Connections Between the
in_main_data70) wanmmes . COlOr Space Converter and Scaler




- Simulation: Video Input

| nage Stream Source * ) || 5[
] 2 Fle Edt Yiew Smulation Format Tools Help
DeE&| £ @R[ 2 p =0 (Hma ][ F e @B

»Z

dout_main_valid

dout_main_data ——

double

dout_; 2ad dout_main_data

dEILI‘t_I'I'IEiI'I_I'EEd'!,I’ e AT ready Latency

To Double

¥

dout_main_walid

out1

Binary File Reader,
Editto change file name

Image Stream Source

Ready [100% |FixedStepbiscrete v

=] example_design_data_path/Image Stream Source/Binary Fi (3] =| E! Source Block Parameters: Read 5'
3 Fle Edit View Smlation Formab Toos Heln 4 e S——
desi Stream SourcefBinary File Reader, Edit to change file ng = ERE 1S Source Block Parameters: Rea
EOC N |1 0d |N°fma| FITS [ Read binary video data from file in the splﬂm.—r
P .
Enable File name: -r\fuII_basic_reference\data Browse... | 4
¥ Loop

Number of times to play file: |1

input.bin \d

Out Video format:l Four character codes LI
Read Binary File, Four character cnde:l GREY ]
Change only filename and sample time
Frame size Hows:l‘l Colz:|1
Line ordenng:l Top line first LI

Sample time: |‘I A10245768+3)

Ok I LCancel | Help |

[FixedsStepDiscrete




Simulation: Generate Video Binary File

B Command Line Utility converts AVI file to a binary file for
use within DSP Builder environment

B Also converts binary output to an AVI file for
convenient playback

¢ | Command Prompt

C:sdatasUIP~Uideo_IP_Example_Designavi—is—avilavi—-iz—avi
Incorrect number of arguments specified

Enable Uideo viewers
I8 colourzpace CRGBIYChCr) default ¥ChCr
I8 subsampling <444 1422 1428> default 444-/o0ff
IS channels in seguence ¢3i1} default 3
i Enable IS interlace
Begin frame numher default @
End frame number default -1 <runs to end?
Frame advance default 1
» Qutput AUI fps default 15

Only uszed AUItolIS mode
Only wuszed IStoAUI mode

C:sdatasUIP«Uideo_IP_Example_Design“avi—is—avil

- . P
| '© 2006 Altera Corporation
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Simulation: Video Output

“Lpe{din_main_data
din_main_ready

—{ din_main_waid

Image Stream Sink

(=11

mage Stream Sink *

3 File Edit Yiew Simulation Formak Tools Help

Edit ¥iew Simulation Format Tools Help

= = = R e e I S T [ e (= =

Enable

(I)—PY‘ output.bin

In
Wirite Binary File,
Change only the filename,
File must already exist!
Ready 100% |F|xed5tepD|screte A

= = = e - e S T (e 2

2

din_main_waid

din_main_data

To Integer
din_main_ready

¥ Constant

Binany File Writer,
Edit to change filename

|100% |FixedStepDiscrete

E! Sink Block Parameters: Write Binary File, Change only the

—wfrite Binary Fil

‘wiite binary video data into file in the specified format.

ideo format:l Four character codes

=
Four character code: I GREY LI
=

Line Drdering:l Top line first

File narne: I'\full_basic_refarence_sim_2\data\output.biri Browse...

K I Cancel Help | Apply




Simulation: Upconversion Subsystem

Elmy_example_design_data_path

File Edit “iew Simulation Format Took Help

=10l x|

NDeEHE&| &t B2R|E= 452 » =foo

Moms =] @i B S |

REE®

deriwbom v 00

u_cin_rroan_swif .0

u_cn_roen_vaaid

Cala in
o _rromn_ai i
o _rromn vy
cad_rron_s aled
Frogm Sl S
Farmty

W Mbnic T

L e u_pcnst_promn sy

u_ el _rromn_a_ mackdal 2 B9 )

et ol _pron_a_ sl vt

] ol _roen_an_eal el

il _rroen__ycktsl 2 L)

o u_varim_rrrosm_prean_m_ymcktal kel

i u_vadm_rrocem_rroen_an_ealimoucl

it 100

|

1uy_coud_sromn_chaix F.1)

Tu_l_roan_vaiel

Tu_socad el _proen_a_ackdme 31 0

i 'u_dod _rromn_smdy

uy_ymca_rroaal m _rroen_ae_bry| mercdel "0

Tu_soc] el _preen_w_sacd e

"u_sin_rroan_ ek

Chom_mompe 100 lu_dod_mon_de= 1

Tu_choudl_proan_vald

chiomo_ morple v 00

Tt o _proen_e_wain

114y _reestm_presn__vii ksl B

"u_erin oo m _ron_ kil 3 ) ——

il _rromn_ar_br merckdel £ T

tu_enin_rocelm _proen_an_swd f—)

e i m_rocdm _proen_ae_vaim f—

I _sain et _preen_w_oi il |

o300

]

'u_dod _roen_dhala )

o v3 00

lwmuﬂ—‘




Convert to VHDL: Signal Compiler

=+ SignalCompiler x|
— Project Setting Ophions — Hardware Compilation
— Single step compilation
(= example_design_data_path. mdl
1 - Corveert MOL toYHDL
Device Cyclone 1l

% 2 - Sunthesziz
@ 3 - Quartusz || Fitker

Execute steps 1, 2 and 3

Synthesis tool | Quartusz 1|

Lef Ledled

Optirnization | Speed
SignaITapIII Testbench  SOPC Info |"-"| 1 I '*I

Generate SOPC Builder PTF File 2 ﬁ £ - Pragren Dz

Meszages

Praject Info | Report File | Cancel |




)

Top-Level Design File in Quartus I

5 Video_IP_Example_Design. bdf

el _pll_cyclonedi

uency: 00 D0 MHE

Opemlen Mede : Homal

Azt [Prpgy |oc gE

30| om | sm

30| 0m | @m

x| om [aom

Cydore Il

=)

- PAden P Erample_Cesion_SOPc_Component

el
reset_n

write_zlk_to_the_dd?_sdram_0

clk_to_sdram_from _the_ddr2_sdram_D[2..0]
clk_to_sdram _n_from_the_ddr2_sdram_D[2..0]
ddrz_a_from_the_ddrZ_sdram_D[1Z..0]
ddr2_ba_trom_the_ddr2_sdram_0[1..0]
ddr2_cas_n_from_the_ddr2_sdram_0
ddrz_cke_from_the_ddrZ _sdram_0
4dr2_cs_n_from_the_ddrZ_sdram_0
ddrz_dm_from_the_ddr?_sdram_D[7..0]
ddr2_dq_to_and_from_the_ddrz_sdram_0[53..0]
ddr?_dqs_ta_and_from_the_ddr?_sdram_i[7_ 0]
ddr2_odt_from_the_ddr2_sdram_0
ddr?_ras_n_from_the_ddrZ_sdram_D
ddr?_ne_n_from_the_ddrz_sdram_il

clock_to_the_example_design_cortroller_0
reset_to_the_example_design_controller_0

reset_to_the_example_design_data_path_0

bt656 _clk _to_the_ntsc_composite_input_0
_to_the_ntse_c ite_input_0[9..0]

=y

intreq_to_the_ntsc_composite_input_(1

¥_to_the_nitse_composite_input_0[9..0]

avid_gpic_te_and_from_the_ntse_compesite_input_01
fid_gpin_to_and_from_the_rtsc_composite_input_0
f55_gpio_to_and_from_the_ntsc_composite_input_0|
gleo_iZea_to_and_from_the_rtsc_composita_input_D
hs_cs_gpio_to_and_from_the_ntsc_composite_input_(1
lines_since _f0_out_from_the_nsc_composite_input_0[15. 0]
mmax_pivels_in_row_aut_from_the_rtss_composite_input_0[15 00
min_pixels_in_row_out_from_the_ntsc_cemposite_input_0[15,.0]
samples_this_frame_out_from_the_ntse_somposite_input_0[14..0
“ws_blk_gpia_to_and_fram_tha_ntss_somposite_input_

sel_pad_jo_to_and_from_the_opencores_iZe_master_0
sda_pad_jo_to_and_from_the_opencores_iZc_master_0

clock_to_the _triple_buffer_i
resst_to_the triple_bufter D

pixel_clk_to_the_wga_output_1
reset_n_to_the_wga_ouput_0

blank_from_the_wga_output_01
blue_from_the_vga_ouput_0[7..0])
fifo_low_from_the_wga_output_0|
gresn_from_the_vga_output_0[F..0]
hsvne_from_the_vga_output_
m1_from_the_wga_output_0
m2_from_the_wga_output_01
red_from_the _wga_output_0[F..0])

zync_from_the_vga_output_0
syne_t_from_the_wga_output_D|

wsyno_from_the_wga_output_|




System Integration: SOPC Builder

™ altera SOPC Builder - Yideo_IP_Example_Design_SOPC_Component ;[glll
File Module System View Help
System Contents | System Generation |
H Algera SOPC Builder = Clack SOurce fHz Pipeline
t Cn:sate Mew Componert. : clk External 130.0 v
+1-Atlantic Components Dievice Farily: ICycIone i VI [~ HardCopy Compatible -
[=--Avalon Components
+|-Bridges Lze hodule Mame Description Input Clock Baze Ercd
Communication I~ = example_design_controller_0 Exarmple Design Contraller clk
isplay master haster port
P1C20 Hios Developn = = opencores_i2e_master_0 CpenCores 12C Master clk N TS C
P1510 Hios Developn {1 —m8 =1 Slave port 0x05000000) 0x0500003F
P1540 Hios Developn I~ B ntsc_composite_input_0 MTSC Composite Input clk B T 6 5 6
P20K200E Hios Develd YIPAtlanticSource Source port "
P2C35 Hios Developn |1_- stop_gao_cortrol Slave port 0x00008000| 0x00005007
P2560 DSP Board Strs I~ B example_design_data_path_0 (MOT IMSTALLED) clk .
P2560 Hios Developm p——t AevglonReadhiasterDIL aster port D S P B u I I d er
hernet ——  AvalorritetasterDIL Master port
nterfaces and Periph YIPAtlarticSource Source port - D at a P at h
egacy Components J1_- e | e | et P A K Sink port
+-Math Coprocessors = = triple_buffer_0 Tripls Buffer clk
El-Memory 1 ——+ din Sink part
----- @& Cypress CYTCIZ dout Source port B u ffer
- @ DDR SDRAM Con_| read_tnaster haster port
- @ DDR2 SDRAM Co write _master Master port
- @ EPCS Setial Flask = =l vga_ouwtput_0 WG4 output clk VGA O Ut
- @ Flash hemory (C 1 =|=—|=— “IP&tarticSink Sink port
@ On-Chip Metmory I~ 2 32 2 32 [ ddr2_sdram_0 DDR2 SDRAM Cortroller MegaCore Function - .. [clk 10000000 0x1FFFFFFF ,
----- @ SDRAM Controlle D D R 2
----- Cr AMD 290800 FI:
----- O IDTT1Y01E SRAR
----- & IDTIY41E SRAK
----- < Legacy SDRAM (¢
[#-Microcontrollers
E---mner -
4 | »
| All Available Components I
IR Sl
Add | c Check | A Move Up | w Move Down




Custom Hardware

B Generated custom video
Interfaces IP

Avallable within reference
design package

System Cantents | System Generation |

El I]SP Builder {I'u'latlah Simulink) Periphgrals
: example_design_data_path

El 'u'lden IP Example Design

[-Avalon Components

- Bridges

~Communication

~-Custom Machines

~Display

~-EPM1C20 Hios Development Board Cyclone Edi
~EP1510 Hios Development Board Stratix Editis
~EP1540 Hios Development Board Stratix Pro |
~EP20K200E Hios Development Board

~EP2C35 Hios Development Board Cyclone I E
-EP2560 DSP Board Stratix Il Edition

~EP2560 Hios Development Board Stratix Il Edi
~Ethernet

~Interfaces and Peripherals

-Legacy Components

~Math Coprocessors

~Menmory

~Microcontrollers

~-Other

-PCl

--Perlpherals

-Wideo IP Example Design

----- @ Example Design Contraller
@ NTSC Composite Input
----- @ OpenCores 12C Master

F




NTSC Video Input

H Video data capture

: E Example
with TI TVP5146 Design Controller | :
deCOder I ;

— 12C i1s control interface E
for device configuration . - 12C
: ontroller

B Controller designed
|n HDL ................... DaughterCardSOPCSystem

] ; Clock (-25 MHz) Clock (130 MHz)

— Imported into :

i Y/C—E" Video pual-Clock I :
SOPC Builder ¥ oata Capture ane i valid




Triple Buffer and VGA Output

B Allows inputs and output to run asynchronously and at
different frame rates
— Video output: 1,024 x 768 progressive at 30 frame/s
— VGA output: must run at least 60 fps

] HDL design, |mported into SOPC Builder

Read 5 SOPC Syst VGA Clock

valid Ready A VA

Data Data Ready : i
Valid —= Dual-Clock VGA Syncs &
Data =\~ FIFO Generator &

SOPC Builder Arbitration Logic|

‘1




Video Development Kit, Cyclone Il Edition

B Device: EP2C70

B Bundled software:
— Quartus Il development kit
edition
— DSP Builder

— MATLAB/Simulink
evaluation software

— Altera OpenCore® Plus
evaluation IP

B Includes video input
daughter card




Video Input Daughter Card

SPECTRUM DIGITAL INCORPORATED
W X RN 2599

M Features:
—Dual composite video

DR N ECE VR » P 96

inputs (NTSC & PAL) E
— Compatible with — dgc” g '
other Altera L« it P S
development boards > 4
that feature a Santa i) 374+3ecscemnecananns

Cruz connector TVP5146 DUAL DECODER AU-GHTéR CARD |




Download to Hardware

B Resource utilization
— 9,500 logic elements, 48 M4K, 11 multipliers
— Fits in EP2C15 device

B Program Video Development Kit, Cyclone Il
Edition

B Hardware debug
— JTAG/SignalTap® logic analyzer




Getting Started

)e(SOPC

WORLD



Altera Video Solutions

Video Dev. Kits

|

| \Q DSP Builder Video IP Suit *Daughter Card $195 Video
SOPC Builder $995 *Cyclone Il $1,095 Processing
Stratix Il GX $4,995

QUARTUS II

Design Support Intellectual Development Reference
Software Tools Property (IP) Kits Designs

v v

Cyclone§II | @IX““II | Ha,-dc°py ‘I

b

Partner IP and
Design Services




Audio Video Development Kit,
Stratix |l GX Edition

M Device: EP2S5GX90

B Video interfaces:
— 4 SDI/HD-SDI channels
— DVI

B Audio interfaces:
— AES3/EBU, SPDIF

B High-speed data interfaces:
— ASI
— FireWire (IEEE1394)
- USB 2.0
— 10/100/1000 Ethernet

M Bundled with SDI and
video processing

et

......

§R333

reference design

: A =
e N -f\.' A

i -



Get Started Now

" Ordering :

Video an_d Image 9 V|deo_and image IPS-VIDEO | $995

Processing Suite processing IP cores

Video

Devcopment ki, | I /1DSP Lo | DIVDEO- g 0,

Cyclone Il Edition P J

Video Input 2 composite video inputs DC-VIDEO- $195

Daughter Card (NTSC/PAL Support) TVP5146N ,
\4

Audio Video Stratix || GX video board with g L

Development Kit, ASlI, SDI, DVI, Gigabit DK-VIDEO- $4.995

Stratix Il GX Ethernet, FireWire, USB2.0, | 2SGX90N ’

Edition S/PDIF, AES
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