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module wvga_

input

input

output

output

output

output
);

reg [12:8]
reg [12:8]

timing (
wire clk i,
wire reset i,

wire vga_ pixel flag,

reg wvga_line o,
req wvga_field o,
regq wvga_frame_o

line sync_count;
field sync_count;

F76BHz 800x6080

parameter
parameter
parameter
parameter

parameter
parameter

line_sync_head
line pixel begin
line pixel end
line_time

field sync_head
field pixel begin
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627; ARG RS RMNE
628; 773

21 parameter field pixel end

22 parameter field time

23

24

25 wire line_pixel flag;
26 wire  field_pixel flag;
27 /At HATBREAUSE

28

assign line_pixel flag = (line_sync_count >= line_pixel_begin)
&& (line_sync_count < line_pixel end);

29 11T ESBEARME

an assign field pixel flag
= {field sync_count »= field pixel begin} &% {field sync_count
< field pixel end};

31 /AT HBRAEUE

32 assign vga_pixel flag = line_pixel flag & field_pixel_ flag;
33

34 always @ (posedge clk_i or negedge reset_i) begin
3s if (treset_i) begin

36 £ AINE e AT S

a7 line_sync_count <= 8;

38 end else begin

a9 if (line_sync_count == lipne_time} begin

49 £ A0SR BIEAT A I BRI 4R THEL

41 line_sync_count <= 8;

42 end else begin

43 L KR AT VAR 0

Ly line sync_count <= line_sync_count + 1;
45 end

4o end

47 end

48

w9 ;37 FID T

58 always @ (posedge clk_i or negedge reset_i) begin

c1 if (treset_i) begin

52 2RI 8 it

53 field sync_count <= B;

5y end else begin

5o if (field_sync_count == field_time} begin
56 £ F IR0 SR BNIE Y A S R T da T H AR

57 field sync_count <= B;

C8 end else if (line_sync_count == line_time) begin
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59
608
61
62
63
64
65
66
67
68
69
78
i1
i2
i3
iy
75
Fd
i7
78
70
88
81
82
83
84
85
86
87
88

h

89
o8

o1
o2
93

FHINRAT R SE SR o BAR I
field sync_count <= field sync_count + 1;
end
end
end
LGRS
always @ (posedge clk_i or negedge reset_i) begin
if ('reset_i) begin
vga_frame_o <= @;
end else if {field sync_count < 2) begin
vga_frame_o <= 1;
end else begin
vga_frame_o <= @;
end
end
£ £ A
always @ (posedge clk_i or negedge reset_i) begin

if ('reset_i) begin
£ P B B AL AT 51 B T
vga line o <= 1;
vga_field o <= 1;
end else begin
AT R LGS
if (line sync_count == @) vga line o <= B;
st R k5 S
if (field_sync_count == @} vga_field o <= B;
IR AT R SR S
if (line_sync_count == line_sync_head}

vga line o <= 1;
HE IR R LG 5
if (field_sync_count == field_sync_head}
vga field o <= 1;
end

end
endmodule

LLEACRBEZERENTY VGA BIFRIEIEXRR  BEFMEB 217~ 7179
BIENT clk_i MNREHMES. reset_i MABLHSS. voa pixel_flag fi&
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1
2
3
n
5
6
[
8

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
ne
1
n2
n3
ny

module wvgaf

input wire clk,
input wire reset,

input wire slave chipselect,

input wire [1 : B8] slave_ address,
input wire slave read,

output wire [31 : B8] slave readdata,
input wire slave write,

input wire [31 : B8] slave writedata,

output wire [31 : B8] master_address,
output wire master_byteenable,
output wire master_read,

input wire [7 : B8] master_readdata,
input wire master_waitrequest,

input wire master_readdatavalid,

input wire vga_clk,

output wire vga_line_sync,
output wire vga_field sync,
output wire [2 : 8] wvga_rgb
);

wire vga pixel flag;
wire [7 : B8] fifo_data;
wire vga_ frame o;

assign vga_rgb = vga_pixel flag ? fifo_data[2

vga_

timing vga 11¢(

.clk_ifvga clk},
.reset_i(reset},

.vga_pixel flagi{vga pixel flag),
-vga_line o{vga line sync),
-vga_field o(vga field sync},
-vga_frame_o(vga_frame_o)

);

ffslave

req uga_qo_t;
req [31:8] readdata r;

reqg

[31:8] vga_base_address;

8]

: 3 'bBogs;
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45
hé
n7
n8
n9
50
51
52
53
5y
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71

<= {31'bPOAP_PPAD_PPAP_PNNP_PPOO_PPOO_PPND_pAA,

i2
i3
iy
75
b
i7
78
i9
88
81
82
83
84
85
86

always @ {posedge clk or negedge reset) begin

if (*reset) begin
vga go r <= B;
end else begin
if (slave chipselect & slave write) begin
case {(slave_address)
2'b88 : begin
vga_base_ address <= slave writedata;
end
2 'bB1: begin

vga_go r<= slave writedata[8];
end
endcase
end
end
end
always @ (posedge clk) begin

if (reset) begin
if (slave_chipselect & slave_read) begin
case {(slave_ address)
2'b88 : begin

readdata r <= vga base_ address;

end

2 'bB1: begin

readdata r

end
endcase
end
end
end

f/fmaster
reg [21 : @] input_data_count;

req vga_read;
wire [16 : B] fifo_count;

wire fifo_clear;

assign master_read = vga_read;

uga qo_r ;;

assign master_address = vga_base_address + input_data_count;
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87

88 assign fifo_clear = vga frame o;

89

08 assign master _byteenable = 1 'bi;

o1

02 always @ {posedge clk or negedge reset) begin
93 if (*reset) begin

L input_data count <= 8;

o5 end else if (vga go r) begin

26 if (*master_waitrequest) begin

o7 if (fifo_clear) begin

08 input_data count <= 8;

09 end else begin
188 if (input_data_count < 22°'d480008)begin
181 if (vga_read)

input_data count <= input data count + 1 "bi;

182 end
183 end
184 end
185 end else begin
186 input_data count <= 8;
187 end
188 end
189
118 always @ (posedge clk or negedge reset) begin
111 if (treset) begin
112 vga_read <= B;
113 end else if {vga_go_r) begin
114 if (*master_waitrequest) begin
115 if (fifo_clear) begin
116 vga_read <= 8;
117 end else begin

118 if ({fifo _count < 2888) && (input_data count
{ 22'd4888688)) begin

119 vuga read <= 1;

128 end else if (fifo_count >= 3068688) begin

121 vuga read <= @;

122 end

123 end

124 end

125 end else begin

126 vuga read <= @;

127 end
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128 end

129

138 vga fifo fifo 12(

131 .aclri{fifo_clear),

132 -.dataimaster_readdata),
133 -rdclk(™vga_clk},

134 -rdreqi{vga pixel flaq},
135 -wrclkiclk),

136 -wrreqimaster_ readdatavalid),
137 .q{fifo_data),

138 -wrusedw{fifo_count)
139 ¥s

148

141 endmodule

TERFFMES 41~ 55 7747 LI VGA #15ER AVALON B2 MATEERAYTNRE
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BEIE, 1 I, 0 FIETHE
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EMHESRIZER VGA FURE MX kA AVALONG HREHIE HiHE
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] Edit Module - Qsys =10
Fie Edit System View Tools Help
Component Lhrarr| Instance Parameters | System Inspector | HOL Example | Generatio
: System Contents | Address Map | Clock Settings | Project Setting:
. A 97 | Use |Conne... Name Descr
Pirajqc’t Clock Source
LI New component... it s clk_in Clock Input
e
[+I-Clock and
E1-Configurat “ Clock Source
+-DSP Megators  Clock_source Documentation
- Embedded |3
[+-Interface F Ir |' Parameters H
[-Memories Clock frequency: l1 00000000 Hz
[#-Microcontr
F-Peripheral [¥ Clock frequency is known
[#-PLL Reszet synchronous edges: |pone -
F-C=y= Inter
[F#-5LS
[#-Werificatio
F-Window B

7. T CPU , (EXESE. WTEM :

Nios Il Processor

; Docume
Megotors” altera_nios2_gsys =
4 T~ 4
~ Block Diagram » . -, — ¥
i Core Nios Il | Caches and Memory Interfaces!| Advanced Featuresl MMU and M
[T Show signals
|" Instruction Master
Instruction cache:
1
Burst transfers (burst zize = 32 bytes): Enable I
Ik \
Mumber of tightty coupled instruction master port(2): |pone w
eset_n
irgl |" Data Master
itag_debug_moc [ Omit data master port
Data cache: e
Data cache line =size: 2

8. ¥J&E JTAG UART,
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9. #J52 FLASH,

10, #45# SDRAM, {EHHERSLL , S FERTR :

E sprAM Controller - sdram_0

SDRAM Controller

Documentation

Memory Profile |

Presets:f Custom ~|

~Data width 2

—Architecture

Chip =elect: |1 vI Banks: |4 'vI

—Address widths

Row: |12 Column: Ig

—~Share pins via tristate bridge

[T Controller shares dog/dgmiaddr VO pins

Tristate bridge selection: | ;|

-Generic memory model (simulation only)

[T Include a functional memory model in the system testbench

Memory size = 8 MBytes
4194304 x 16
64 MBitz

11, I System 1D,

=. WEVGARYIP#Z%

12, 1E Quartus SR\ s “Tool/MegaWizard Plug_In Manager”, 30~
ElFfrs
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4!, MegaWizard Plug-In Manager [page 1]

The MegaWizard Plug-In Manager helps you create or modify design files that contain
custom variations of megafunctions.

\ Which action do you want to perform?

{+ iCreate a new custom megafunction variation

{~ Edit an existing custom megafunction variation

{~ Copy an existing custom megafunction variation

Copyright (C) 1991-2012 Altera Corparation

Cancel | = Back | Mext = Einish |

14, /s "Memory Compiler/FIFO" FRERTEIFRY 2" RS f4itt
170 FHEREEGRIEER ' BRES voav # timing.v RIRRE—ERY
RIERE "Next”, WITNEFRR :
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4, MegaWizard Plug-In Manager [page 2a]

Which megafunction would you like to customize?
Select a megafunction from the list below

= x
- (1 1/0 =
- ] Interfaces
-- O] ITAG-acressible Extensions
=

- 23 Memory Compiler
-, ALTOTP

*a, ALTUFM_I2C

#3, ALTUFM_NONE

*4 ALTUFM_PARALLEL

- ¥4 ALTUFM_SPI

1

- ¥4, FIFO partitioner

- ¥ LPM_SHIFTREG

- ¥ RAM initializer

- ¥ RAM: 1-PORT —

- ¥, RAM: 2-PORT

- ¥ ROM: 1-PORT -
4| : | »]

Which device family will yvou be using? ICyd-:nne IVE ;I
Which type of output file do you want to create?

" AHDL

" VHDL

+ Verilog HOL

What name do you want for the output file?

l F:ﬁcnreﬁpfvgafvga_ﬁfﬂ.\-] 2 _I

Output files will be generated using the dassic file structure

[T Return to this page for another create operation

Mote: To compile a project successfully in the Quartus 11
software, your design files must be in the project
directory, in a library specified in the Libraries page of the
Options dialog box (Tools menu), or a library spedfied in
the Libraries paoe of the Settinas dialoa box (Assianments

Your current user library directories are:

Cancel | < Back | Mext = | Einish

15, 5 FIFO MXHRIILHIRE 3" i, REIREN "32768" , iEH15
ABRRIRENARER— MR , ARt "Next”, I TFEFR :
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MegaWizard Plug-In Manager [page 3 of 10]
.

",

DCFIFO 2 __:33' Rdreq Option, Blk Type :: Optimization, Circuitry Protection

Currently selected device family: ICyl:Il:unE WE

W Match project/i

How wide should the FIFO be? 1
[~ Use a different output width and set to I 3 |
How deep should the FIFO be?

Mote: You could enter arbitrary values for width and depth

—Do you want a common clock for reading and writing the FIFQ?

Yes, synchronize both reading and writing to 'dock’.
Create one set of full jfempty control signals.

= Mo, synchronize reading and writing to ‘rddk’ and "wrdk', respectively, 3
Create a set of ful fempty contral signals for each daock.

K b

16, KREIPIENIIAFIENSE , AaRd "Next”. I TFEF :
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MegaWizard Plug-In Manager [page 5 of 10] EH

Rdreq Option, Blk Type : Optimization, Circuitry Protection :

hich type of optimization do you want?
Total latency, dock synchronization, metastability protection, area, and fmax options must be set as a group. T
atency is the sum of two write dock rising edges and the number of read docks selected below.

[Which option(s) is most important to the DCFIFO?
(Read dk sync stages, metastability protection, area, fmax)

Lowest latency but reguires synchronized docks
1 sync stage, no metastability protection, smallest size, good fmax

Minimal setting for unsynchronized docks
2 sync stages, good metastability protection, medium size, good fmax

= Best metastability protection, best fmax, unsynchronized docks 1
3 or more sync stages, best metastability protection, largest size, best fma

How many sync stages? @.1

K | _IT..I.»;

17, RREPLIERNABIENSEH , AaRE "Next". TER:

MegaWizard Plug-In Manager [page 6 of 10]
Parameter =

Settings

Width, Cks, Synchronization > DCFIFO1 »| DCFIFO2 | | RdreqOption, BkType | > Opt
vga_fifo —Which optional cutput contrel signals do you want?
—Read-side —Write-side
— data[2..0
20 ™ ful I~ ful
k— WiTeg
k— wrclk wruzedw([14..0] r ek r e
2.0 ™ usedw(] 1
| rdred Mote: These signals are synchronous to Mote: These sign
| rdelk 'relclk "wrdlk’ i
k— acir
[T add an extra MSE to usedw port(s)
[|7 Asynchronous dear] 2
[~ Add dircuit to synchronize ‘adr' input with 'wrdlk’
[|7 Add dircuit to synchronize ‘adr' input with 'rddk‘] 3

4| | —'l—;l;?j
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18, WEAEEH R , =T "Next”., WTER :

| »

Parameter

Settings

Width, Cks, Synchronization > DCFIFO1 > DCFIFO2 »| RdreqOption, BkType | > Opt

vga_fifo —Which kind of read access do you want with the 'rdreq’ signal? —
Maormal synchronous FIFO mode.
i datalz..0] i+ The data becomes available after 'rdreq’ is asserted; L
'rdreq’ acts as a read request.
I h head synch d
Show-ahead synchronous FIFO mode.
Ik dw[14..0
e wrusedw ] The data becomes available before rdreq’ is asserted;
q[2..0] 'rdreq’ acts as a read acknowledge.
F— rdreg Mote: This mode suffers a performance penalty.
k— rdclk
- L acir ST —What should the memory block type be?
o DS X ol 8 0 WONos
&+ Auto MK :
Ey
1 | 2y

ZREPLIIENNASENSE , AeRdE "Next”, NITNERR: :
MegaWizard Plug-In Manager [page B of 10] EH

Parameter

Settings

Width, Cks, Synchronization > DCFIFO1 > DCFIFO2 > RdreqOption, BkType >

vga_fifo —Would you like to disable any drouitry protection?
If not required, overflow and underflow checking can be disabled
—] data[2..0] performance. —
i = :
| wrreq [r Disable overflow checking. Writing to a full FIFQ will corrupt ¢
— wclk wruzedw([14..0 [ :Disable underflow checking. Reading from an empty FIFO wil
- q[2..0]
rareq r Implement FIFQ storage with logic cells only, even if the device
— rdclk blocks
— aclr 3 bits x 32TEE word
i
1 | 2y
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20, WEAMEHAENR , BEEmTE "Next”, SNTNEFRR :

vga_fifo

—1 data[Z..0]

k— Wrreq

k— wrelk wruzedw([14..
2.

k— rdreq al

k— rdclk

F— aclr 3 bits x 32TEE wor

4

—Simulation Libraries
To properly simulate the generated design files, the following simul

Y

File Description

altera_mf

Altera megafunction simulation library

MegaWizard Plug-In Manager [page 10 of 10]

-ﬂ FIFO

21, IEREPLAERNRBFIENSE  RERE "Finish”, ITTFERTR

Summary

vga_fifo

p—t data[Z..0]

k— wWrreq

k— wrclk wruzedw([14..0]
2.0

k— rdreq af2-0]

k— rdclk

k— aclr 3 bits x I2TEE words

4

Turn on the files you wish to generate. A gray checkmark indicates a
checkmark indicates an optional file. Click Finish to generate the selec

subsequent MegaWizard Plug-In Manager sessions,

The MegaWizard Plug-In Manager creates the selected files in the foll_|

F:\icorelipivoal,

i E3

Fs
—

File Description
vga_fifo.v Variation file
[ vga_fifo.inc AHDL Indude file

|:| vga_ﬁ:u_inst.\.r

VHOL component declaration file

Quartus II symbaol file

Instantiation template file

voa_fifo_bb.v

Verilog HOL black-box file
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22. [EZ) Qsys RET , s "“File/new component”, Y0 FERI :

H osys S [=]
File Edit System View Toolk Help
System Inspector | HOL Example | Generation
Proiect Settinas | Ingtance Parameters
System Contents | Address Map | Clock Settings
Open... Ctrl+0 I I
Save Ctrl+5 " i
Save As ¥ = clk_0 Clock Sof
Refrech - — clk_in Clock Inp
e 59 ok in reset Reset inp
Brow=e Project Directory ... = ck Clock Ou
- — clk_reset Rezet Ou
Exit Alt+F4 El nios?2_gsys_0 Mios Il Pre
= L I clk Clock Inp
EEI---Interfal.::e Protocols | reset n Reset Inp—
EEI---I'-'If:murBs and Men'!ur'_.r Contrc - = data_master FRT—
EEl..-MII:.rDI:DI'ItrD"Er Peripheralz l‘\? - instruction_master Avalon M
[-Peripherals — jtag_debug_module_re...[Reset Ou
EDEDIJ-Q and Performance - I jtag_debug_module Avalon M
Kl et ﬂ”“l'""'m- n“h,i — custom_inetruction_m... |Custom Ir
EH jtag uart_0 JTAG UA
— clk Clock In
New... | Edit... | P Add... | al
o >
Mes=ages I
Description Path @
0 Errors, 0 Warnings

23, RREPIERNASENSEH. NTERFR
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E Ccomponent Editor - vga_hw.tcl*
File Templates

Component Type | Fiies | Parameters | Signals | Interfaces |
F About Component Type

Mame: “vgﬂ l 1

Dizplay name: 2

Version: |1.|]

Group: ll 3

Description: I

Created by: I

ilw I

& | |
Help | 4 FPrev | Mext |- | Einizh... |

24 Bicmts 1" 489 "Files” , SAfE s 2" &bAY "+" & 3B Flicorelip/vga
A4S TRY vga.v # timing.v ﬂ’@'ﬁ\SZ#i%%?JDEU Synthesis Files )§ BT "3"

HITGERDNT  &EE "4 RER "voa'. WTERR

File Templates 1 o

Component T}.rpe Pﬂrametersl Signaisl hterfaoesl
b About Files

Synthesis Files
The=e files describe thiz component’s implementation, and will be created when a Quartus Il synitt
The parameters and =ignales found in the top-level module will be used for thi=s component's param

COutput Path Source File Type
Viga.w ipivgalvga.v Venrnlog HDL Top-lex
ipfvgalvga_timing. v Verilog HDL
+ 21_1 Analyze Synthesis Fies I 34-1 Create synthesie e from Signals
—

Top-level Hudule: 4.

Verilog Simulation Files
Theze files will be produced when a Verilog simulation model is generated.

Output Path | Source File Type

+| | Copy from Synthesis Fies |
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25, sith “Signals” , IRE vga RIRTHR. SMNFHEXSEH. WTEF

H Ccomponent Editor - vga_hw.tcl*
File Templates 1
Component T}.rpel Fiesl F’ﬂrarnetersl Signalz hterfaaesl
k  About Signals
Mame Interface Signal Type Width | Direction

clk clock sink clk 1 input

reset ]2 o err— | T
slave_chipselect |avalon_slave_0 « |chipselect 1 input
slave address clock_sink address 2 input
slave_read new Avalon Memory Mapped | |read 1 input
slave readdata new Avalon Memory Mapped . readdata 32 output
slave_ write new Avalon Streaming Source wrrite 1 input
slave writedata new Avalon Stresming Sink. writedata 32 input
master_address new Avalon Memory Mapped readdata . 32 output
master_byteena... new AXI Master readdatavalid n |1 output
master_read readdatavalid n |1 output
master_readdata e AXI Slave... writebyteenable... 8 input
master_waitreq... new Clock Output.. beginbursttrans... |1 input
master_readdat... new Clock Input... beginbursttrans... |1 input
vga_clk new Conduit... beginbursttrans...|1 input
vga_line_sync new Interrupt Receiver... readdatavalid_n |1 output
vwga_field_sync  |Pew interrupt Sender... readdatavalid n |1 output
wvga_rgh new Custom Instruction Mast | readdata 3 output

new Custom Instruction Slave

new Resel Oulput...

new Reset Input.... 3

new Tristate Conduit Master..

new Tristate Conduit Slave... ¥ |

Add Signal | Hemove Signal |

26, 15 voa FIERSHIRENLIENRIER. W TNERR
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E component Editor - vga_hw.bcl*
File Templates

Component T}.rpel Fiesl Parameters Signaisl hterfaue:sl

F  About Signalz

Mame Ei‘.’lﬁil T Width | Direction
Tk ock_sink Ik &= 1 Input ;|
reset rezet_sink reset_n 1 input
slave_chipsel avalon_slave chipselect 1 input
slave addres avalon_slave address 2 input
slave_read avalon_slave read 1 input
slave readdath |avalon_slave readdata 32 output
slave write avalon_slave write 1 input
slave writ avalon_slave writedata 32 input
master_add&:%: avalon_master address 32 output
master_byteefi... avalon_master byteenable 1 output
master_read avalon_master read 1 output
avalon_master readdata 8 input
. |avalon_master waitrequest 1 input
.. [avalon_master readdatavalid 1 input
conduit_end export 1 input
conduit_end export 1 output
conduit_end export 1 output -
gonduit_end export 3 output =
Add Signal | Remove Signal |
', Warning: clock: Interface has no signals j
Help | 4 Prev | Next |» | Finigh... |

27. =5 "Interfaces”

 BREPELENATENSEH , ARRE

“Remove interfcces with no signals” , Exfgrads “Finish”, S0 TFEF7- :

B component Editor - vga_hw.tcl*
File Templatez

Component T},rpel Fiesl F’aran'letersl Signal
k  About Interfaces

-7 "reset_sink" (Reset Input})

MName: Ireset_sink

Documentation |

Type: IReset Input

B

Aszzociated Clock: || clock_sink

;jz
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E component Editor - vga_hw.tcl* | x|

File Templatez

b

Component T},rpel FiE:sI F’ararnetersl Signals htEFfEﬂESl

About Interfaces

-

"avalon_slave" (Avalon Memory Mapped Slave)

Marme: Iavalnn_slave Documentation |
Type: Iﬁu.ralnn Memory Mapped Slave LI
Azzociated Clock:|| clock_sink 3
Aszzociated Reset:{ rezet_sink -
4
* Block Diagram | " |' Parameters
Addresz units:
avalon_slave Associated clock:
avalon_slave Explictt address spa
lave_chipselect e gy
lave_address[1..0] address iming
lave_read Setup:
read
ave readdatal31..0] readdata Read wait
lave_write .
i write Write wait:
lave_writedata[31..0] writedata .
Hold:
null
Tirning units:
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E compenent Editor - vga_hw.tcl*
File Templates
Component T}.rpel Fif:sl Pﬂrametersl Signals htﬂffﬂﬂﬂsl
F  About Interfaces
' B
~ 7 "avalon_master" (Avalon Memory Mapped Master)
Name: Iavalun_master Documentation |
Type: Iﬁwalun Memory Mapped Master LI _|

Azzociated Clock: || clock_=ink

As=ociated Resetl: | reszet_zink

=

|' Block Diagram

| |' Parameters

Kl

Address units: |5YHEDLS - I _ILI
4

{ Add Interface | Remove Interfaces With Mo Signals 5

28, 1RHR EIARNIZE | Qsys RE THi=HI— Display , IX#£ vga #ZZ
TR TERE. A voa 5 INZ! Nios 2P , BiRBRE. S, BT
FHEXRE , WIARIFERTEE, &EXT Nios Bz TmiE | Ri¥x

PRRIRHRIRT, SN ER
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B gsys - icore.qsys (F:\icore\icore.qsys)

File Edit Sy=tem View Toole Help

=] E3

Cormponent Library |

4 X
Project

1 New component.

---S'_.rstem

H

t--Clock and Reset

t-Configuration & Programming
H--DSP

H-Embedded Processors
H--Interface Protocolz

H--Memaories and Memory Controller
H--Microcontroller Peripheralz
H--Peripheralz

H--PLL

H-(=ye Interconnect

H-SLS

H--ferification

H-Window Bridge

Kl | 2]

New... | Edit... | <5 Add... |

4 KA WX+

System Inspector |

HDL Example | Generation

Proiect Setftinos Instance Parameters
System Contents | AddressMap | Clock Settings
MName |
[ nios2_gsys_0 Mig= 1l Pruoesslﬂ
— clk Clock Input
— rezet n Re=set Input
— data_master Avalon Memor
— inztruction_maszter Avalon Memon
— jtag_debug_module_re...|Reset Cutput
— jtag_debug_module Avalon Memor
— custom_instruction_m... |Custom Instruc
[ jtag_uart_0 JTAG UART
— clk Clock Input
— rezet Re=et Input
— avalon_jtag_slave Avalon Memory
[E epcs_flash_controlle... EPCS Serial Fla
— clk Clock Input
— reset Re=set Input
— epcs_control_port Avalon Memor
o external Conduit Endpoi
[ =dram_0 SDRAM Contro
— clk Clock Input
— rezet Re=et Input
— =1 Avalon Memory
L Wire Conduit
[ sysid_gsys_0 System ID Perir
— clk Clock Input
— reset Re=set Input
— control_slave Avalon Memor
vga_ 0 vga oo
— clock_sink Clock Input
— rezet_sink Re=et Input -

29. ¥ vga_icore FXiZS Block.bdf 3744,

SN ERf7
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&' Quartus 11 32-bit - F:ficore ficorevga - icorevga

File Edit View Project Assignments Processing Tools Window Help &

“Dﬁnﬁ|§|$|ﬁ|ﬂﬁmimrevga LI
Project MNavigator &8 x| ﬁ Block1.t
— |Er & TADEZ~O11"]
y - n il
Cyclone Iv E: EPacE10E22¢8 || P77 vga_rc 'I'TE\ :
‘o W jcorevga ﬁEEl
ik
clk
reset
irezet_resef n | resst_n
EpQCH
lepce dolk R
epcs_sce -
*I I _PI epce_=040 cdo
epce datal data0
Hierar::hy | Files | 1|} o
|Tasks P xl qul addrl11 addr 4 :
=d bal (]1 ba i
Flow: ICDITID“EItiI vI Customize. .. | zd caz O -
ad_cke e
Task 2d_cz_n e n
=- ®  Compile Design sl dollc (0 da
& W Analysis & Syni || (Sd=damll Ol dam
- W Fitter (Place &l 53 ras_ni 25
=d_we_n e
-  Agzembler (Ger we_n
= TimeQuest Timi vgal
- W EDA Netiist wri || [o80-ck — Joi
@ Program Device (Of ) line_sync
020 fE 802 Y ris yne |
I&@.ﬂ.ﬂh&ﬂ]_ raib A

T R— |y

30, MR (IRELBAMEIEENA ). ST G H 9T $5R
23BU79 arm, nios, vga F sdram $2{HEATE. WNTERR :

#

I
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&, Quartus II 32-bit - F:ficoreficorevga - icorevga

File Edit View FProject Assignments Processing Tools Window Help &)

HDﬁnﬁ|§|j{,@|ﬂﬁmimrevga ;Il

Project Navigator @8 x| 3 Block1.b
Entity B h&MmMADE>O"] 1
B cmenegprmoemss ||
[ il:l:lrE'l.l'gEl '!'EE Y ™~

[ FH' [N
ek [ oo c0
: J R i
-0 Clk: | Reatio| Ph (dg)| D:C {3 Cf-i
: =0 |&25] 0.00 [ s0.00 =1
c1 | 41| 0.00 [ 50.00
R S
% Hierarchy | Files |_4|I* st - SeveE |

(Tasks B X | i -

FIuw:ICDmpiIaﬁnvI Customize...l I
1 | ;

31, 2 “Assignments/Device/ Device and Pin Options” i&& 1/0 QAR
FERBE(E 3.3-VLTTL, ( EtEXIRERNEFANE | ¥ icore FFAMNRFT
TN ), W TNER

Category:

General Voltage
Configuration

Programening Fies Specify voltage options for the device.
Unused Pins - -
Dual-Purpose Pins N
Capacitive Loadng Refauit 1/O standard:
Board Trace Model

T yCCIO 170 bankl voitage: InfsinCydone IVE
ﬁ. Bienent VCCIO 1O bank2 voltage: Infa in Cydone IV L
Error Detection CRC Core voitage: 1.2V
CvP Settings

Description:

Spedfies the default 1/O standard to be used for ping on the target device.
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32, ®E 11 5|HEY "Toggle Rate” 73 OHz, W TEIFf7 :

=% Pin Planner - F:{xiangmuxiangguan ficore [vga/nios ficorevga - icorevga

File Edit View Processing Tools Window Help &

I Search altera. com .

Groués P a X = S - R
Nemed =~ 2 ©900VACRAC/SOVABROOREVAORAVANGOEBROL,
B -
Node Name f? =
i 5D_A[11..0] 2 _
£ Top View =
| & SD_D[15.0] ;g Wire Bond, with Exposed Pad =
& 50_DOM[1..0] =l :
- Device: EP4CE10E22CE
- Family: Cyclane IV E
. Top View
:§ -
:é Cyclone IV E 0 -
= :§ EP4CE10E22C8 :
4 :
ng :
"' poeaveseraayeosoeEAYCEC/LTOATOOREES |
<| | _>| = I = S
Ed Named:l * x| & |Edit: XI \/I Filter:|Pins: all =
=
@ |@|p 1/0 Standard Reserved Current Strength Slew Rate Differential Pair Toggle Rate Fitter Location ;I
b Y 3.3V LV.. default) 8mA (default) 2 (default) PIN_7
— 3.3-V LV.. default) 8ma (default) 2 (default) FIN_10
it 3.3V L. default) 8mA (default) 2 (default) PIN_28
%' 3.3V LY. default) amaA (default) 2 (default) PIN_2 —
» 3.3-V LV.. default) 8mA (default) 2 (default) 0 MHz | | PIN_11
[ 2 3.3V LV.. default) 8mA (default)
- 3.3V LV.. default) 8mA (default)
£ 3.3-V LV.. default) 8mA (default) ;I
=4 |»
| p%  oo:00:00

33, D ECS BN AR EAEFANE FN icore FRAMRFETEN ),

RefmiE. . WTEx:

T --l:lnclku 0 BT AR B ol
e cC T el clk_clk ok
l:‘: TEJY e TER B reset
reset reset n reszt n
epcsy

PR_7Z

FIN_50 cs_n

PIN_74 [mitd

PIN_73

PH_T7

gal_clk clk

< oo PN_28 field_s
o |. PIR_T1 7
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1. ¥JFF Niosll 12.0 , ¥ Nios B9 T{E=S[8E[A Flicore ™, W TEF- :

& Workspace Launcher
Select a workspace

Eclipse stores your projects in a folder called a workspace.,
Choose a workspace folder to use for this session,

Workspace: lF: \core '

™ Use this as the default and do not ask again

QK | Cancel |

2. /a5 "“File/new/Nios Il Application and BSP from Template”, %1 TNEIFfr
™
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& Nios II - ICORE/ main/main.c - Eclipse

Iﬁ Edit Source Refactor Mavigate Search Project Run Mios I Window Help

* @i Nios II Application and BSF from Template
@ Mios II Application

Alt+shift-+N

Cpen File, ..

Ctrl+w
Ctrl+shift -+

Close
Close all

S I=] B3

@ Mins IT Board Support Package
@ Mios II Library

Save ChEl+5
Save As...
Save all

Rewverk

CErlH-ShifES

[ Project...

[ Other...

Ctrl+M

[Mave...
Rename. ..
£ | Refresh

Conyert Line Delimiters To

F5

(= rint... Crl+P

Switch Workspace
Restart

£ Import...
g7 Export...

Properties Alt+Enter

1013

Xiaor

1system.h [ICORE_bsp]

f&P(ET(EC(EP(MFJ

3. R "1" &, WTER:
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& Nios 11 Application and BSP from Template M=] E3
Hios I Software Examples
Please specify & .sopcinfo file

—Target hardware information

SOPC Information File name: ||

CPU name: I

=

 Application project

Project name: |

V¥ Use default location

Project location: |

Project template
Templates

Template description

Blank Project
Board Diagnostics
Count Binary

Hello Freestanding
Hello MicroC/05-11
Hello World

Hella World Small
Memory Test
Memory Test Small

Hello World prints ‘Hello fram Mios IT' to STDOUT,

This example runs with or without the MicroC/0S-II RTOS and
reguires an STDOUT device in your system's hardware.

For details, dlick Finish to create the project and refer to the
readme. txt file in the project directory.

The BSP for this template iz based on the Altera HAL operating

= Back | [ext = | Eimist I

Cancel |

4. g “Filelicorelicore.sopcinfo” , FAfEmTE “FI1H". WTFEFS :
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H¥ K E
EHEED: [ icore = QT mE

) .metadata
) .gsys_edit

icore, sopdnfo

IriseE (W) Iic-:-re j | FTH (0 I

Trf2ER (1) ISDPC Information File (% sopeinfal ;I Hnig
FA
5. & Nios Il T#2as#5/9 "ICORE", ¥ TEF :
& Nios II Application and BSP from Template M=l

Hios II Software Examples

Create a new application and board support package based on a software example
template

| »

Target hardware information

SOPC Information File name: IF: Yicore'jcore, sopcinfo

CPU name: Ini.:.s 2_gsys_0 j

— Application project
Project name: lICORE l

¥ Use default location

Project location: IF: licore\software\ICORE

6. & "ICORE/hello_world.c" EHaps/A "main.c”, N TFER :
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& HNios II - Eclipse M=l E3
File Edit MNavigate Search Project Run MiosII  Window Help

| 5 - | [ | &~ 6%~ [~ G- B |[@nios i Bgcic++
| % -0 -G - | 4 -

J L2 - - -

Tﬁ_ﬁ Project Explorer &3 =0 = B

B2 ICORE

..... \=| create-this-app
..... | @ Makefie

------ D readme, txt
{25 ICORE_bsp [icore]

7. 7E ICORE MR FHEMBARI K. I TERR

& HNios II - Eclipse =] E3
File Edit Mawigate Search Project Run MigsII  Window Help
| 5 - | o |G -85~ [ -G~ | [©nosn Hgcjc++
% -0 - Q- =
' a T
[ Project Explarer &3 = O =
B5le Y
h ncludes
----- 2 include
""" 2 resource P o — =
..... & ob; Bipro[¢ta [Bco 2 |_|F'ruﬂ = 0O
..... G driver C-Build [ICORE]
----- [E-gm GG‘:‘|I.EI:;'IE—"|=_'#ETL=?T
""" £ main configuration Nios II for :I
\_ 2 font / project ICORE *#%*
----- \=| create-this-app
""" L@ Makefile make clean
""" = readme. txt [ICORE clean complete]
[#-125 ICORE_bsp [icore] -

J=-<>

|

=5 ICORE

8. HEERAUCIEBAIINIGKA (BRI EAMEFANE | F L icore
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FEAMRFETRENS ), i FEF7

& Nios II - ICORE/ main/main.c - Eclipse

File Edit Source Refactor Mavigate Search Project Run NMiosII Window Help

I T3 = | b | & -ei- @ E |[@niosnn B cic++
% -0 - Q- - X=R R
J &l -Gl -0 - -

T g “
H’j Project Explorer &% = 8| [£] main.c 53 = B8
= *ﬂ% | A ginclode <stdio.h> ﬂ
ElTEC- ICORE - #inclnde "unistcd.n" =
. — finclude <stdlikb.nh>
ﬁﬂ Includes ?| ginclode "system.na”
[E' include finclnde <math.h>
[E' resource ginoclode <stdlik.nh>
[E- obj #inclnde "..%includelwvga.h'
IE- driver finclude "..%include’gul.h!
[E' qui #inclnde "..%\include“font.!
El@- main _ .
& [ main.c e .
[E' font static int random(int =see:
3% ICORE.elf - [alteranios2/le] static int draw frame (void,
| = create-this-app static int initialize (void!
r_'Tall ICORE.map static int color demo (void,
ICORE. objdump static int line demo iv::uiciill
T E : .
| g Makefile — T R “
c readme. txt | [Bipra[¢Ta [B o 2 =] F'ru:q = Eq
[H..-T—= TiTODE hen licmea] ]

J=-<>

J

Writable | Smart Insert | 1z1

9. RWIFEFNT  FHIEHIERAE THEIFFATRABEIR ( FEXERF
TMEHANE | ¥R icore FRAMHEE TRESAY ).
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BT EFF

A

ARSI EZEAREMT gui.c A0 main.c RRVRERFUED © REHT gui.c PRIREES

SCIHARERITORE R fi#HT main.c SCEITE B7a8 E BAIINAE.
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L6 static int
57 line{int x1, int yi1, int =2, int y2, int c)

58 {

5o int dx = x2 - x1;

60 int dy = y2 - y1;

61 int ux = ((dx > 8) << 1) - 1; A=z WIEET M, HEk-1
62 int uy = ((dy > 8) << 1) - 15 /7y BPINETTH, Bk
63 int x = x1, y = y1, eps; ffeps N ENNRZE
L]

65 eps = B; dx = abs{dx); dy = abs{dy)};
66 if (dx > dy} {

67 for (% = ®%1; % *= x2; ¥ += ux) {
68 vga.dot{x, y, cj;

69 eps += dy;

78 if {((eps << 1) »= dx) {

i1 y += uy; eps —= dx;

72 3

73 3

FL relse {

75 fFor {y = y1; y *= y2; y += uy) {
Fii] vga.dot{x, y, cj;

i7 eps += dx;

78 if ({eps << 1) »>= dy) {

9 X += ux; eps -= dy;

80 3

81 3

82 3

83

84 return 6;

85 )

86

BY /=

88 = Name : rect

89 = Description 3 ===

98 * Author : XiaomaGee.
91 =

02 = History
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I R e
04 = Rev :© B.68

05 = Date : 8378872812

96 =

07 = create.
e
09 =/

1808 static int
181 rect{RECT_T = r)

182 {

1683 int i;

104

105 if (r->fill_flag == 1) {

186 for {1 = 8; i < r->height; i++) {

187 line{r->x, r->y + i, r->x + r->width, r->y + i,
r—->color);

168 ¥

189 yelse { //no fill

118 line(r->x, r->y, r-»x + r->width - 1, r->y, r->color);
111 line(r->x, ¥->y + r->height - 1, r->x + r->width - 1, r->y
+ r->height - 1, r->color);

112 line(r->x, r->y, r->x, r->y + r->height - 1, r->color);
113 line(r->x + r->»width - 1, r->y, r->x + r->width - 1, r->y
+ r->height, r->color);

114 ¥

115

116 return 8;

117 }

118 /=

119 * Hame : _draw circle 8

128 = Description 3 ===

121 = Author : XiaomaGee.

122 =

123 = History

128 % —mmm—— e

125 = Rev :© B.88

126 = Date : 8378872012

127 =

128 = create.

AU R e e e e

138 =/

131 static

132 void draw circle 8{int xc, int yc, int x, int y, int c)
133 {
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134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177

*

=/

vga.dot(=c +
vga.dot(=c -
vga.dot(=c +
vga.dot(=c -
vga.dot(=c +
vga.dot(=c -
vga.dot(=c +
vga.dot(=c -

Hame
Description
Author

History

yc + y,
yc -y,
yc -y,
yc + x,
yc + x,
yc - x,
yc - x,

: circle

: XiaomaGee.

Rev :- B.88

Date - 63768852012

create.

static int

circle{int xc, int yc, int v, int fill, int c)

{

int 2 =
d=3-2 =

if (fill) ¢

K

8, y = r, yi, d;

c);
c);
c);
c);
c);

c);
c);

Af IEETE GESZOED

while (x <= y) {

for (yi = x; yi <= y; yi++)

_draw circle 8({xc, yc, x, yi, c)

if (d < @) {

d =
¥} else {
d =
L
b
b

d + 4 = x + 6;

d + 4 = (X - y) + 18;
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178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220

*

*f
sta

} else {

pal

A MR AETE (ET0RD

while (x <= y) {

_draw circle 8{xc, yc, %, Yy, c});

d=d+ 4 ¥ + 6;

d=d+ 4 = {(x - y) + 16;

line to

XiaomaGee.

if (d < 8) {
¥} else {
L!
H
X++ 3
H
H
return 6;
Hame :
Description :
Author :
History
Rev :© 0.68

Date - 63768852012

create.

tic int

line to{int x, int y, int c)

{

F®

¥

¥

line{cursor_x, cursor y, %, U, c)

set_cursor{x, yj;

return 6;

Hame :

Description :
Author 5

set_cursor

XiaomaGee.



ETF Niosll IP 89 VGA Thgeigit

221 = History

222 #® ——
223 = Rev @ 8.88

224 = Date : B83/88/2812

225 =

226 = create.

AR D oo
228 =/

229 static int
2308 set_cursor(int x, int y)

231 {

232 CUrsor_X = X;
233 CUrsor_y = uy;
234

235 return 6;

236

PAEFERRR gui BIIRERES | F2RRMES 56 17 ~ 55 85 1T/2RREK line(EIZk)
HEREMRAD , F2FRME 100 17~ 55 117 {T2EE rect(EHER)MIEEARD |
T2 MEE 15717 ~ 58 193 172K #] circle(EIR)RIRERID EFRMEE 20917 ~
25 215 {TRREN line_to(ELe)RIRE(ES |, FEFPMES 229 17 ~ 25 236 172K
£ set_cursor(IRE YR BIEEML,
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196 static int
197 color_demo({void)

198 {

199 int i;

288 STRING_T s;

2 RECT_T r;

2082 char = color_string[] = {

203 50 BLUE™, “Zrff GREEN", "5 {0 cyaM", “ZL {4 RED™, "/
71 FUCHSINE™, "¥5{6 YELLOW", " {0 WHITE"
284 BE

285

2086 draw_frame(};

2087 fFor (i = 8; 1 € 7; i++) {

208 F.x = 38;

2@9 F.y = 78 = i + B8;

218 r.width = 50808;

211 r.height = 68;

212 r.fill flag = 1;

219

228 s.®x = 55@;

221 s.y = 78 = i + 98;

222 s.inuerse = HULL;

223 s.color = 1 + 1;

224 Ss.background_color = COLOR_BLACK;
225 s.space.line = 5;

226 S.space.word = H;

227 font.printf{&s, "%s", color string[i]);
228 ¥

229 usleep{588808068) ;

238

231 return 6;

232 }

D ERIEFRTEY via AEERSFHARBEIERE | BFRIETER
STNERT
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@ GREEN
58 CYAN

=B YELLOW
B& WHITE

247 static int
248 line_demo({void)

2n9 {
250 int i, =8, yB8, =1, yi;

251 int color;

252

253 draw_frame(};

254

255 for (i = B; 1 < 208808; i++) {

256 x0 = random{758});

257 yBd = random{588});

258

259 %1 = 758 - x8;

260 y1 = 508 - yo;

261

262 qui.line{x@ + 25, y@ + 75, %1 + 25, y1 + 75, i % 6 + 1);
263 ¥

264

265 return 6;

266 }
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PUERBEFRANEE vga REERSHARRENEL , BFETERN
TEF~ :

281 static int

282 draw tree(int x start, int y start, double length,
double angle, int num)

283 {
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284 int % _end, y end;

285

286 if (num == B8) return B; /4 H5E

287

288 ¥ end = ¥ _start + {int){length * cos{angle));

289 y end = y start - {int){length = sin(angle)}};

298

291 £7 EB T

292 gui.line{x start, y start, % _end, y_end, COLOR_GREEH);
293

294 £F X

295 _draw_tree{x_end, y_end,

296 length = 8.6,

297 angle + B.624,

298 num - 1});

299

300 74 R

301 _draw_tree{x _end, y_end, length * .88, angle + 6.1, num - 1});
382 _draw_tree{x_end, y_end, length * .75, angle - 6.6, num - 1});
363

384 return 6;

385

J86 S

387 = Hame : draw_tree

388 = Description 3 ===

389 = Author : XiaomaGee.

318 =

311 = History

= & o

313 = Rev : B.08
314 = Date : 8378572812

315 =

316 =#* create.

HF 0 oomomomoememeseseseses
318 =/

319 static int
320 tree_demo(void)

321 {

322 int i;

323 STRING T s;
324

325 draw _frame(};
326

327 _draw tree{258, 588, 118, 1.5¢, 7);
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328

329 font. default.single byte = &tahoma26;
330 font. default.double byte = &yahei3?2;
331

332 c.Xx = 5hB;

333 s.y = 288;

334 s.inuverse = HULL;

335 s.color = COLOR_RED;

336 s.background _color = COLOR_BLACK;

337 s.space.line = 5;

338 S.space.word = B;

339 font .printf{&s, "EH qui.line \n BECEHH, s E TR
B, o ElH DR

J48

341 usleep({5H0808688) ;

J42

343 return 8;

LTIt

LA ERIBEREL voga RESCH gui BOELINEE |, BRI TERUNTE
F -
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360 fidefine PI 3.1415924

361

362 struct POINT_T {

363
364 };
365

int %, y;

366 static int
367 line_to _demo{int pt)

368 {

369 struct POINT_ T points[28];

370 int i, j, h, w, xcenter, ycenter;

371 int radius, angle, step;

372 double rads;

373 STRING_ T s;

374

375 draw _frame();

376

377 = 5A@;

378 = F88;

379

380 *center = w f 2 - 80; 7% Determine the center of circle =/
381 ycenter = h f 2 + 75;

382 radius = (h - 38) / (2);

383 step = 368 / pt; /= Determine # of increments =/
384

385 angle = @; /= Begin at zero degrees ®f

386 for i = 08; i { pt; ++1) { /= Determine circle intercepts =/
387 rads = (doublej)angle = PI /

188.8; /= Convert angle to radians *f
388 points[i].x = xcenter + (int){cos{rads) = radius);

389 points[i].y = ycenter - {int){sin{rads) = radius);

398 angle += step; /% Hove to next increment =/

391 ¥

392

393 qui.circle(xcenter, ycenter, radius, 8,

COLOR_FUCHSIHNE}); /* Draw bounding circle xf

394

395 for (i = 8; 1 < pt; ++i) { /= Draw the cords to the circle =/
396 for (j = 1;j<{pt;++]){/* For each remaining intersect =/
397 qui.set cursor(points[i].x,

points[i].y); /* Move to beginning of cord xf
398 qui.line to{points[j].x, points[j].y,
COLOR_FUCHSIHNE}; f* Draw the cord xf

399 ¥
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Laa 3

L1 font._default.single byte = &tahoma26;
La2 font._default.double byte = &yaheild?2;
483

LAy s.X = 538;

L85 Ss.y = 288;

LB6 s.inverse = HULL;

La7 s.color = COLOR_RED;

L88 s.background _color = COLOR_BLACK;

4a9 s.space.line = 5;

18 S.space.word = 6;

311 font.printf(&s, i gui.line to \n Al gui.circle H[H\n &
B, SERE—sn DB ;

12

413

414 usleep{588808068) ;

15

416 return 6;

M7 3

PAEREFEREE voga RESCH gui ANELINEE | BRI iTER U TE
Rz~
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—————{Core VGA iR V1.0f————

431 static int
432 circle_demo{void)

433 {
L34 int i;

L35 STRING_T s;

436 int %, y, v, color;

W37

438 draw_frame();

439 fFor (i = 8; i < 2888; i++) ¢

Lhg ¥ = random{568);

L1 y = random{388};

Lh2 ¥ = random{1848);

443 color = random{6) + 1;

Ly

hus gui.circle{x + 128, y + 188, v, 1, color);
446 3

L7

L48 return 6;

449 3

LA EARBZRIET vga RESCINERIINGE | FEFsi TEER PR
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463 static int
464 wave demo(void)

465 {

466 float temp;

ha7 int i, y;

4168 RECT_T r;

469 STRING T s5;

478 char * wave string[] = {
471 " IE5Z I wnSine, "7iﬂ§\n3quare", "EZfHﬂ{\nTriangle"
472 3

473

L7y draw_frame(};

475

476 fFor (i = 8; i € 3; i++) {
LWiT F.Xx = 28;

478 F.y = i = 178 + B85;

479 r.width = 684;

430 r.height = 158;

481 r.fill flag = 8;

Li2 r.color = COLOR_GREEH;
483 qui.rect{&r);

usy 3

485

4B6 //sine

L87 qui.set cursor(31, 85 + 75});
488 fFor (i = 1; i < 598; i++) {
489 temp = i;

490 temp /= 598;

491 temp *= 2 = PI;

Lo2 temp == 18;

493

Lon temp = sin{temp);

405 temp += 1;

496 temp /= 2;

Lov

498 qui.line to{i + 31, 85 + 5 + 140 = temp, COLOR YELLOW);
499 ¥

580 //squa

Lo qui.set cursor(32, 85 + 75 + 178);
a2

583 For (i = 1; 1 <€ 598; i++) {
Ay temp = 1 % 68;

a5

C A6 if (temp < 28) y = 1;
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LBy else y = 8;

a8

c a9 qui.line to{i + 231,85 +5 + 178 + 140 =y, COLOR_YELLOW);
518 3

511

512 //squa

513 qui.set cursor(32, 85 + 75 + 178 = 2});
514

515 for (i = 1; i < 598; i++) {

16 temp = (i + 15) % 68;

517

18 temp /= 38;

519

£20 if (temp > 1) temp = 2 - temp;

521

22 gui.line to{i + 31, 85 + 5 + 178 = 2 + 148 = temp,
COLOR_YELLOW);

523 ¥

52h

525 font. default.single byte = &tahoma26;
526 font. default.double byte = &yahei32;
527

528 For (i = 8; i € 3; i++) {

529 c.X = 658;

538 s.y =1 = 178 + 118;

31 s.inuerse = HULL;

o s s.color = COLOR_GREEH;

533 Ss.background_color = COLOR_BLACK;
L34 s.space.line = B;

L35 S.space.word = H;

36 font.printf{&s, "%s", wave string[i])};
537 ¥

538

L39 usleep{508080808068) ;

Sha

1N return 6;

542 %

P ERBERRNET vga REERSIHARLRE  EBRETERITE
Fiw :
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—————{Core VGA iR V1.0f————

A |'II '.I II," I'II Illlll Il'll I.'Ill I|||'|II IIII'II | S|ne

Uﬂuﬂuﬂuﬂuﬂuﬂuﬂuﬂuw G

SR AR AR R A Triangle
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Loh static int
557 font_demo(void)

L8 {

559 STRING T s;

568 SINGLE BY¥TE_FOHT T = slist[] = {
Lol &tahoma8,

1 i s &tahoma?,

Lo3d &tahoma1@,

Coh &tahomaii,

1 ] &monaco,

o6 &courier,

CG7F &fixedsys,

Co8 &borlandTE,
Cog9 &tahomaiz,

578 &tahoma2oé

| ¥

L72 char = sname[] = {
L¥3 “Tahoma8g",

L¥LY “Tahoma?9',

L¥L “Tahomai@g",
L¥O “Tahomaii*,
L7 “monaco',

L78 “courier',
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579
588
581
582
583
584
585
586
587
588
589
598
591
592
593
594
595
596
597
598
599
688
681

“fixedsys",
“BoarlandTE",
“Tahomai2*,
“Tahoma26*,

int i;

draw_frame();

font. default.double byte = &simsuni6;

S.X = 28;

s.y = ¥5;

s.inuerse = HULL;

s.color = COLOR_GREEH;
Ss.background_color = COLOR_BLACK;
s.space.line = 5;

S.space.word = H;

fFor {1 = 8; i € 18; i++) {
font. default.single byte = slist[i];
S.X = 28;
font.printf{&s, "%s: The quick brown fox jumps over the

lazy dog.", sname[i]};

6 82
683
684
6 85
6 86
6 87
6 88
689

font.printf{&s, "n'});

font. default.double byte
font. default.single byte

&simsuni6;

&fixedsys;
S.X = 28;
font.printf(as, "\n16 SFERMA: IRETIHA G, SEeih b, 25k

EUH, KKEHBZ! s

618
611
612
613
614

font._default.double_ byte
font. default.single byte

&yaheil2;
&tahoma26;

S.x = 28;
font.printf(as, 32 LISEFEE AR IRETEIH G, et bR, %5

KEWH, KB Z !

615
616
617
618

font.printf{&s, "\n");

s.color = COLOR_RED;
font. default.double byte = &simsunib;
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619 font._default.single byte = &nixi8;
628 S.X = 28;

621 font.printf{&s, "B123456789.");

622 S.y += 753

623

624 font._default.double byte = &simsuni6;
625 font._default.single byte = &nix96;
626 S.X = 28;

627 font.printf{&s, "B1234567.");

628

629 usleep({5H0808688) ;

638

631 return 6;

632

638

631 return 6;

632

L ERBFRNEE vga REERSZHARNNXYFEFA |, EFEITERT
TEF~ :

fixedsys: The quick brown fox ]umps over the lazy dog.
BoarlandTE: The gui
Tah *: The

@Wﬁm%wufnﬁﬁﬁnﬁmmt T
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— 8
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1. VGA IXzh5sCI
2. Avalon RZHTE,
3. ETF NIOS-I1 B VGA IP igit

4. http://www.docin.com/p-68197623.html
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