Displaying Images



Memory Requirements

1024*768*24 = 18,874,368
800*600*24 = 11,520,000
640*480*24 = 7,372,800
640*480*8 = 2,457,600
640*480*4 = 1,228,800

Labkit XCV2V6000: 144 BRAMSs, 2952K bits
total

Generate/synthesis time dependent upon
memory size. For large memory 2-3 hours!



Color Maps

e Using 24bit RGB the
number of unique colors
IS 28 * 28%* 28 =224 0r
16 million colors. Tl s red—8bits

lookup
8 bits: table

256 color

8 bit to 24 bit color mapping

v

« Using 8 bits for each
pixel, select a palette of
256 colors and use a
color map. Save on
memory by using 16

green

lookup — green — 8 bits
Table

4

colors.
> blue — > bl 8 bit
" lookup blue — & bits
« Use photoshop and table

Matlab to create color
maps




[1177777777777777777777777777777777777/777/777777
//

// blob: generate rectangle on screen

//

[1171777777777777777777777777777777/7/7/777/7////
module blob

#(parameter WIDTH = 64, // default width
HEIGHT = 64, // default height
COLOR = 3'b111) // default
color: white
(input [10:0] x,hcount,
input [9:0] y,vcount,
output reg [2:0] pixel);

always @ * begin
if (Chcount >= x &% hcount < (X+WIDTH)) &&
(vcount >= y &% vcount < Yy+HEIGHT)))
pixel = COLOR;
else pixel = 0;
end
endmoduTe

[1177177777777777777777777777777/777777777777/77/7777/
//

// picture_blob: display a picture

//
[11117777777777777777777777777777777777/7/77777777/

module picture_blob
#(parameter WIDTH = 128, // default picture width
HEIGHT =256, // default picture height
(input pixel_clk,
input [10:0] x,hcount,
input [9:0] y,vcount,
output reg [23:0] pixel);

wire [11:0] image_adr; // num of bits for 128*256 ROM
wire [7:0] image_bits, red_mapped,
green_mapped, blue_mapped;

// note the one clock cycle delay in pixel!
always @ (posedge pixel_clock) begin
if (Chcount >= x && hcount < (X+WIDTH)) &&
(vcount >= y && vcount < (y+HEIGHT)))
pixel <= {red_mapped, green_mapped, blue_mapped};
else pixel = 0;
end

// calculate rom address and read the location

assign image_addr = (hcount-x) + (vcount-y) * WIDTH;

moscow_image_rom roml(image_addr, clock_65mhz,
image_bits);

// use color map to create 8bits R, 8bits G, 8 bits B;
red_color_map rcm (image_bits, pixel_clk, red_mapped);
green_color_map gcm (image_bits, pixel_clk.green_mapped);
blue_color_map bcm (image_bits, pixel_clk, blue_mapped);

endmodule



Block RAM/ROM
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* Adding a Block RAM in your Project
—Project — New Source
Specify name

(smaII letters)

[E'] BrM File

SeleCt &2 ChipScope Definition and Connection
E Embedded Processor : )
CO reG e n I P \‘@\Iﬁn?plementatiun Constraints File Eile Name:
:ﬁ- [CoreGen & Architecture Wizard) |iam «
MEM Filz
E’I Schematic Location:

[£] State Diagram U Desktopilabsilab3RaMd
Test Bench \Waveform D

@ Jzer Document
Wernlog Module

- zz] Werilog T est Fisture
£y vHDL Library

I_ﬂ WHDL Madule

{ > [v Add to project

| Cancel | Help

Click “Next”



Block RAMs and ROMs using Coregen

Select Core Type ﬁl

B azic Elements

Clocking

Communication & Metwaorking

Digital Signal Proceszzing

1 Math Functionz

1 Memoaries & Storage Elements
#- ] Cibds

< | =2 Choose

=] R&bs & ROMs
S8 Distributed Memary Memory Type
# Dual Part Block Memaory
:ﬁi Single Part Block kMermory

+--_] Standard Bus Interfaces

\§+++++

Open Folders

/

Care type: Sinagle Port Black Memory Werzion: B.1; Yendar: Ziline, [ne]

4 Baclk | est » | Cancel | Help |

Click “Next” and then “Finish” on the Next Window



Block Memory Properties

Specify name —_|

Select
RAM or ROM

\

Specify
Width/Depth

Single Port Block Memory

arameters | Bl care overview | Bl contact| B web Links |

FI

logiCy
Component Mame
— Port Configuration

gingle Port Block Memory

X

% Read And Yrite

" Read Only
: — Mlermaory Size

Width 2 “alid Range 1..256
ﬂ; 4| Valid Range: 220897152
— Write Mode

* Read After Write I Read Before Write ™ Mo Read On Write

| est= | FPage 1 of 4
Generate Dismiss Data Sheet... Wersion Info... | [ Display Core Footprint

Click “Next”




Block Memory Properties

Single Port Block Memory
Bl Parameters | Bl core overview | Bl contact| B web Links |

quRE Single Port Block Memory

X

— Primitive Selection

* Optirmize For Area " Select Primitive

— Design Optinns

Optional Pins: [ Enabkle Fin [ Handshaking Pins
Regtster Options: [ Redgister Inputs

Output Register Options

Additional Output Pipe Stages |0 «

[ SIMNIT pin (sync. reset of output registers)

Add Optional
Control Pins

Page 2 of 4

(if desired)

Generate Dismiss Data Sheet... Yersion Info... | [ Display Core Footprint

Click “Next”



Block Memory Properties

Select Polarity
of Control Pins
Default is

Active High

Single Port Block Memory

X

Bl Parameters | Bl core overview | Bl contact| B web Links |

quRE Single Port Block Memory

— Implementation Options

[T Limit Data Pitch

— Fin Polarity

Active Clock Edge f* Rising Edge Triggered © Falling Edge Triggered

/ " o

Write Enable t* Active High ™ Active Low
oy i
=Back Fage 3 of 4
Generate Dismiss Data Sheet... Yersion Info... | [ Display Core Footprint

Click “Next”



Block Memory Properties

Click to name a
.coe file that
contains initial
contents (eg. for
a ROM)

Single Port Block Memory

Bl Parameters | Bl core overview | Bl contact| B web Links |

lagiC L FE

Single Port Block Memory

— Simulation Model Cplions

X

Wiarnings v Disahle Warning Messages

— Initial Contents

Global Initvalue:
|

[~ Load Init File

|

— Information Panel

Address Width 1
Blocks Used 1
Read Pipeline Latency: 1
.=Back | Page 4 of 4
Generate Dismiss Data Sheet... Yersion Info... | [ Display Core Footprint

Click “Generate” to Complete




Using result in your Verilog

» Look at generated Verilog for module defintion (click on “View HDL Functional Model” under Coregen):

=4 Xilinx - ISE - C:\c_junk\ram3\ram3.ise - [ram64x8.v]

/oS

Sources

L@

~

ISources far: | Synthesis/Implementation
i 5 f‘ﬂramS
=l {28 xc2vB000-4b1957

] BB TramE B xco]

Processes.

Processes:

[ AddEsisting Sow =

[ Create Mew Source

=] ﬁ Coregen

i {: Manage Cores

4] Regenerate Core

: E Wigw HOL Functional Model

R R R T T L T e T T T T e T L e e T e e e T e LT T LT Ly P
289 // The synopsys directives "translate off/translate on" specified below are I
30 /¢ supported by E3T, FPGA Compiler II, Mentor Graphics and Synplicity synthesis

580 /¢ tools. Ensure they are correct for your synthesis tool(s).

33 £ Tou must compile the wrapper file ram64x8.v when simulating

34 £/ the core, ramf4xS8. When compiling the wrapper file, be sure to

35 /¢ reference the XilinxCoreLib Verilog simulation library. For detailed

36 // instructions, please refer to the "CORE Generator Help”. ‘

37

38 ‘timescale 1lns/ips |=
39

40 module ram6dxs |
1 addr,

43 clk,

43 din,

44 dout,

45 we) ;

46

ST

45 input [15 : 0] addi-
49 input clk;

50 input [7 : 0] din;
51 output [7 : 0] dout;
52 input we;

Transcript

53
54 // synopsys translate off
55 [ae
[ T— (]
E‘—t Processes
ramB4uBy |
Started : "Launching ISE Text Editor to view ramé4x8.w".
| )

Congzole ‘eErmrs ‘“&Wamings ﬁTcIConsola I i Find in Files: |

|Ln 1 Col1 [Caps [HumM | 5CAL | Yeriog

* Use to instantiate instances in your code:

rant4x8 foo(.addr(addr),.clk(clk),.we(we),.din(din),.dout(dout));
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Block RAM/ROM Contents — COE File

memory _initialization_radix=2;
memory _initialization_vector=

00000000,
00111110,
01100011,
00000011,
00000011,
00011110,
00000011,
00000011,
01100011,
00111110,

T}OOOOOO{T.

MSB LSB

Specify input
radix

—

Unspecified locations
(if memory has more
locations than given

in .coe file) are set to
“



Block RAM Module

e Generated Module looks like:

module ram ( addr ﬁzg

input [1: O] addr, _ 2 2

input  clk, dn —#= graym —— dout

input [1: 0] din, we ——

output [1 : O] dout, clk —

input  we);

BLKMEMSP_V6 1 #( Instantiate instances in labkit.v using:

2, [/l c_addr_width ram my_bram (

......... .addr(my_addr),
.clk(my_clk),

endmodule din(my_din),
.dout(my_dout),
we(my_we)

);



Block RAM Simulation

ﬁ wave - default
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Register interface:

Address, data and we should be setup and held onth e rising edge of clock
If we=1 on the rising edge, a write operation takes place

If we=0 on the rising edge, a read operation takes  place



Block RAM using Verilog Code

Block RAM

module ram (
input [1 : 0] addr, din,
input clk, we,
output [1 : 0] dout);

reg [1.0] memory[3:0];
reg [1.0] dout_r;

always @(posedge clk)
begin
if (we) memory[addr] <= din;
dout_r <= memory[addr];
end
endmodule

RAM contents are
initialized to “0”,
by default.



