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2 hEfE Rk

B4 Hhdik ZHE 1EH
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1.2 BB RGO
1.2.1 @&/ 1P #%

AR FRA TV 2] Zyng AFL RS IP #%. AXI-VDMA IP #. AXI-Stream
to Video Out IP #%. Video Timing Controller (VTC) IP # . Dynamic Clock
Generator IP #%. rgb to lcd IP #%.

rgh to led &2 HE X IP 1%, HSASHINTNEXBEAHEER, HPUS
£ HE N IPAZET,
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(1) Zynq IP #%
B, W FEFR, B8 Bank 1 4 LVCMOS 1.8V,
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ZYNQT Processing System (5.5) ’
@ Documentation £} Presets IP Location ¥ Import XPS Settings

Page Navigator - MIO Configuration Summary Report

Zynq Block Design Bank 0 /0 Voltage| LVCMOS 3.3V« Bank 11/0 Voltagel  LVCMOS 1.8V« /
PS-PL Configuration - -
« Q = £ = 0

Peripheral /0 Pins Search: Q-

MIO Configuration Peripheral 10 Signal 10 Type Speed Pullup Direction
> Memory Interfaces

Clock Configuration 3 IO Peripherals

. > Application Processor Unit
DDR Configuration

> Programmable Logic Test and Debug
SMC Timing Calculation

Interrupts

i 1-5 Bank 1

771 DDR BCE i, W& DDR M58 “MT41K128M16 JT-125”7, 4l 1-
6 FIi7Ro

. Mame Select Description
MIO Configuration

~ DDR Controller Configuration

Clock Configuration Memary Type | DDR 3 +~ | Type of memory interface. Refer to UG585 Zyng Technical Reference ...
DOR Configuration Memory Part |MT41K128M16 JT-125 vl Memory component part number. For unlisted parts choose "Custom...
Effective DRAM Bus Width | 32 Bit ~ | Datawidth of DDR interface, notincluding ECC data width. Referto U
SMC Timing Calculation
ECC Disabled Enables error correction code support. ECC is supported only foran .
Interrupts Burst Length 8 ~ | Minimum number of data beats the controller should use when com..
DDR 533333333 Memory clock frequency. The allowed freq range is (200.000000 - 53
Internal Vref O Enables internal voltage reference source. Disable to use external Vr
Juntion Temperature (C) | Marmal (0-25 ~ | Intended operating temperature range. Controls the DDR refresh inte

¥ 1-6 DDR =5

AXI GPIO #% ) T/Emy b N Z KT 120MHz, [KtixX B ATHTHF Clock
Configuration 71, %M 1-7 Bt & PL 444 100MHz.

Component Clock Source Requested Frequ Actual Frequency(. Range(MHz)

Clock Configuration
| > Processor/Memory Clocks |

DDR Configuration » |0 Peripheral Clocks
~ PLFabric Clocks
SMC Timing Calculation —
| [w] FCLK_CLKO 10 PLL ~ ||100 100.000000 0.100000 : 250.000000 |
Interrupts [ FCLK_CLK1 10 PLL 50 10.000000 0.100000 : 250.000000
] FCLK_CLK2 10 PLL 50 10.000000 0.100000 : 250.000000
[[] FCLK_CLK3 10 PLL 50 10.000000 0.100000 : 250.000000

> System Debug Clocks

»  Timers

& 1-7 PL 4l B

PL AU £ F W 75 S e S N Wi 11 4 BE I 4 3PS, AR IRBCTE in AL o
W g T = A s g PL FR . BRIk, & 1-8 o, R IRQ_F2P[15:0]
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ZYNQ7 Processing System (5.5) '
© Documentation £ Presets IP Location £} Import XPS Settings

Page Navigator Interrupts Summary Report

................................................ R LR T

Zyng Block Design «- Q T B

PS-PL Configuratic Search: Q-

Interrupt Port ID Description

Peripheral I/O Pins
Iv [v] Fabric Interrupts I Enable PL Interrupts to PS and vice versa

MIO Cenfiguration v PL-PS Interrupt Ports

v/ IRQ_F2P[15:0] [91:84], [68:61] Enables 16-bit shared interrupt port from the ...

Clock Configuration

() Core0_nFIQ 2 Enables fast private interrupt signal for CPUO. ..
DDR Configuration () Core0_nIRQ 31 Enables private interrupt signal for CPUQ fro...
SMC Timing Calcu () Corel_nFlQ 28 Enables fast private interrupt signal for CPU1...

() Core1_nIRQ 31 Enables private interrupt signal for CPU1 fro...

\ PS-PL Interrupt Ports 3 4
1
H OK ’l ‘ Cancel ‘

Kl 1-8 fd EH Wi 1

P P B D 7 A B AL, Pl a)ik b GPIO;

Page Navigator MIO Configuration Summary Report

Zyng Block Design Bank 0 IO Voltage ' LVCMOS 3.3V« Bank 1 /0 Voltage | LVCMOS 1.8V
PS-PL Configuration - .
« Q= % @ O

Peripheral /0 Pins

Search: -
WIO Configuration F‘erlphzr::o / 10 Signal 10 Type Speed

-~
Clock Configuration |> \ZI GPIO MIO Mo w
[_J EMIO GPIO (Width)
DOR Configuration
b
SMC Timing Calcula > [ ] USB Reset
»[]12C Reset
Interrupts
» Application Processor Unit
(> Proarammahble | nnic Test and Dehun 5 &

[ oc | [oomel |

& 1-9 GPIO i &

e SD Fad A, WTAEHIE bug, BRISETLLERE PS T ED AR S %
P&, Jr(ESHr(Vart e DUAKCE, W B IR HEE 2 H1); ACZ702 KR
b PS il & 15| JEIGE RN MIO48...49, AR dife i 1-10 Fix:
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MIQ Configuration Peripheral 10 '
»[]sDo
Clock Configuration 5 |:| a0 1
DDR Configuration >LJ UART 0
5[] UART 1 MIO 48 49 v
SMC Timing Calculation -
I 112C0 i

& 1-10 PS s MiC &

S A BE S N SD KL% %] DDR3 , fEX 27 DDR (PS) 5
VDMA (PL) ] 347 s A 4 o

£ Zynq FAEELTTHT PS 5 PL [ Epdl B s A& 5 HP #2101, Aihak
TR ENZE . HP B2 fisean & 1-11 Fion, #E PS-PL BLE StH, &
¥ HP Slave AXI #2111, ‘z)i%& HPO BT,

# Re-customize IP x
ZYNQ7 Processing System (5.5) s

@ Documentation £ Presets IP Location £ Import XPS Settings

Page Navigator - PS-PL Configuration Summary Report
-1, fTFFPS PLECE T

Zynq Block Design - Q E -

P3-PL Configuration Search: | Q-
Name Select Description
Peripheral /0 Pins » General
2. I

MIO Configuration » AXIMNon Secure Enablement 0 ~ | Enable AXI Non Secure Transaction
> GP Slave AXl Interface 3. 'gi&ﬁﬁn
Clock Configuration
~HP Slave AXl Interface
N

bles AXl high performance slave interface 0

®

DDR Configuration » S AXIHPO interface

» S AXIHP1interface Enables AXI high performance slave interface 1
SMC Timing Calculation

» S AXIHPZ interface Enables AXI high performance slave interface 2

» S AXIHP3 interface Enables AXI high performance slave interface 3

Interrupts
» ACP Slave AXI Interface

» DMA Controller

» PS-PL Cross Trigger interface O Enables PL cross trigger signals to PS and vice-versa

& 1-11 HP Slave AXI %11

AR LM SD R, BBl “SD 07 € B AL
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ZYNQT7 Processing System (5.5)

@ Documentation ¥ Presets IP Location %F Import XPS Setlings

Page Navigator - MIO Configuration

Summary Report

Zynq Block Design Bank 0 /0 Voltage  LVCMOS 3.3V« Bank 11/C Voltage = LVCMOS 3.3V«
P3-PL Configuration - -
« O = =2 4 0

Peripheral /O Pins

Search
MIO Configuration Peripheral (e} Signal 10 Type Speed Pullup
| |V|Z| sD0 ” MIO 40 . 45 I ‘ | ~
i —
Clock Configuration o
DDR Configuration O wp
) Power
SMC Timing Calculatior
SDO MO 40 clk LVCMOS 3.3V ~ || slow « |[ena..
Interrupts SDO MIO 41 cmd LVCMOS 3.3V o slow v | ena. v
hd
<

>

[ o< | [ oo |

K 1-12 SD

(2) AXI GPIO IP #

£ Zyng IP /BB e S, Xy AXI GPIO IP #%, #fiseik®E N 1, 2 bk
WA RE

AXI GPIO (2.0)

© Documentation IP Location

(") Show disabled ports Component Name |axi_gpio_0

GPIO
[ All Inputs
[ All Qutputs
GPIO Width o | 1 [1-32]
Default Output Value  0x00000000 @ [0x00000000, 0xFFFFFFFF]
Default Tri State Value | 0xFFFFFFFF »| [0xD0000000,0XFFFFFFFF]
S|+ s_ax
S - crio + ||
s_ax!_aclk inZinto_irpt |_) Enable Dual Channel
5_axi_aresetn
GPIO 2
GPIO Width 32 [1-32]
Default Output Value  0x00000000 @ [0x00000000,0xFFFFFFFF]
Minfmuild Tri Odmbn Umln  Mae CECCET rm mmAmA AR m ——————— had

o [v] Enable Interrupt

[ o | [ cam |

& 1-13 AXI Uartlite IP #%EC &

(3) AXI Video Direct Memory Access [#JHc &
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WAL R BN 32, M REN 1, BUHE@EEMGE; A& Memory Map
BAELL SN 64, RKEEK N 64, Stream BIELLGE N 24, 1TEMXIEEN
1024, SERE WA 1-14 Fis.

AXI Video Direct Memory Access (6.3) /
@ Documentation IP Location

[) Show disabled ports ComponentName axi_vdma_0

Basic  Advanced

:
L] Pr—— ot

Frame Buffers 1 v
|4 s _UTE e
[l + Mhtzs_FReE PTR_IN D W_sl_bES |- (] Enatle Write Channel [+] Enable Read Channel
M_AKIS_ W2 + =
aclk  hhizs_FRAME_PTR_OUT +|||
mm2s_aclk mmz2s_introut IMemory Map Data Width | 64 Memory Map Data Width = 64 w
axi_resetn
Write Burst Size 8 Read Burst Size 64 v
Stream Data Width (Auto) 32 Stream Data Width 24 -
Line Buffer Depth 512 Line Buffer Depth 1024 v
.
< >

& 1-14 VDMA i &

(4) AXI-Stream to Video Out IP #%
Z IPAZBCE A, R AR e — 2208 Independent.

AXl4-Stream to Video Out (4.0) '
@ Documentation IP Location
[ show disabled ports Component Name v_axids_vid_out_0
~
Pixels Per Clock 1 “

Video Format RGB
AXI45 Video Input Component Width | 8

Mative Video Qutput Component Width 8 w

ure FIFO Depth 1024 “
Ato_raaa_leusdM1e
suanis[H /
Clock Mode
() Common |(®) Independent
A

< b

‘ OK | | Cancel |

1-15 Iz ek

(5) Video Timing Controller
] VTC IP AT AR R s s A R A5 5 5P AT B . AEAS IR K
B EE TR PSS, FrEL R T REA ade T, HH A 0 I A A8 e
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Video Timing Controller (6.1)

© Documentation IP Location

L] show disabled ports Component Mame |v_tc_0

DetectioniGeneration Default/Constant Frame Sync Position

Ll
Max Clocks Per Line = 4096 w ru1%ﬁame 4096 v
Frame Syncs 1 v

[+] Enable Generation

aming_au |||

[) Enable Detection I

Generation Options Detection Options

[v] Vertical Blank Generation

[+ Horizontal Blank Generation “

b

| OK | | Cancel |

& 1-16 VTC it &

HA P RLERE, B,
1.2.3 S5

BRI RBAFEER IP ZNSIHSE, A& L FHEER/NTE “Run Block
Automation”, L RGHNFH RN FH G . RS FEME, Ak “ALL
Automation”, HAERSIRFFERIN, A OK, BAFESHERINISH.

1.2.4 v O iE#EE

(1) FBhiEsz
Ho, ERNBRE, WNEPTR, 5 clk,

PXL_CLK O. vid_ io_out_clk.
pixel_clk #Hi%E#z .
:_::_m wiming aut ||
T

ooR +|||
L FRED_0 |||

& TTCO_WAWED OUT
M_AXI_GPO_ACLK - -
R ZYNOT e waver_our
o, Fama) TTCO_WAVEZ_OUT

FCLK_CLKD
FCLK_RESETO N

ZVNGT Processing Sysem

] 1-17 FCLK_CLKO
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BN K, ¥ AXI GPIO #4117 ip2intc_irpt 1%

processing_system?_0

ooR + |||
FIXED_IO 4[|
[+ s_ax_HPo_FIFo_cTRL M_AXLGPO 2
H 4 S_AXI_HPO = &
i "';1 ol GRO ACLK W™ TTCO_WAVED_OUT
T ZYNQ TTCO_WAVE1_OUT
= S_AXI_HPO_ACLK TTen WAVES OUT
S  FCLK_CLKD

FCLK_RESETO_N

ZYNQT Processing System

axi_gpio_0

4 s AK

At GFIo +||
= awi_aclk

- - ipZinte_irpt

5 awi_aresain

ARl GPIO

& 1-18 ip2intc_irpt &4

(2) Aii “Run Block Automation”
a:‘T “OK”O

Diagram  x Address Editor x

a a H M N FE R CY

“‘ Designer Assistance a\rallﬂ Run Block Automation| Run Connection Automation

1
# Run Block Automation

Automatically make connections in your design by checking the boxes of the blocks to connect. Select a block on the
left to display its configuration options on the right.

a * s _
Description
© &) Al Automation (1 outof 1 selected)
o This option sets the board preset on the Processing System
|w] ¥F processing_system7_0

All current properties will be overwritten by the board preset.
This action cannot be undone. Zyng7 block automation
applies current board preset and generates external
connections for FIXED_IO, Trigger and DDR interfaces.

- Cance‘

, /BJi% “ processing_system7 07,

K 1-19 Run Block Automation

(3) i “Run Connection Automation”, /a5 & rh 4 3%t %
S BEE
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Diagram % Address Editor x

@ e & © Q + & # C o
¥ Designer Assistance availdile| Run Connection Automation
¢ Run Connection Automaticn X

Automatically make connections in your design by checking the boxes of the interfaces to connect. Select an interface on the left
to display its configuration options on the right.

Q = =
e« %) PMIAutomatlon (7 out of 7 selected) i
~ ) 7 axi_dynclk_0
IZ\ = REF_CLK_| Selectan interface pin on the left panel to view its
() [ s00_axi options

v [ ¥ axi_gpio_0
) & GPIO
[ 8 AXI

K 1-20 EahidER

mi7h Regenerate Layout , FEHTAERAT R, WK 1-21 s

Diagram  x Address Editor x

e a X & O Q s + = 2IC|lg &

4

K 1-21 B A AT R

(4) BEIyR] DUE ISR IR 22 0m VSO 1E#E, R PoRIEIRER 3. R 4. £ 5
FIT A R i 12T R

% 3 Video Out % 7%

Video Out ¥t 1 | HAthyifi 1

vid_io_out vid_rgb (rgb to lcd)

vtg_ce gen_clken (VTC)

aclk FCLK_CLKO (ZYNQ)

vtiming_in vtiming_out (VTC)

video_in M_AXIS_MM2S(VDMA)
& 4 VDMA 3 [ %45

VDMA 3 [ oAy 3 11

m_axis_mm2s_aclk FCLK_CLKO (ZYNQ)

2% 5rgb 2 led ¥ %

rgb 2 lcd 3 1 HoAth v 1
vid_rst LOCKED_O (dynclk)

ERERUGE, RERERIE 1-22 Fis.

JE4H: https://xiaomeige.taobao.com B 7ML www.corecourse.cn

PR http://www.cnblogs.com/xiaomeige/ HiARHRA:



https://xiaomeige.taobao.com/
http://www.corecourse.cn/
http://www.cnblogs.com/xiaomeige/

N#35F FPGA EBA SR BEE T 3R
+33 F3E- 3wy FPGA I =n K 862D FFEIR I FEHARX=TL—TR

processing_system7_0

ad_sme ),

DOR
[+ 500 H<H Foen 1o -+ [k FIXED_IO
Hoo w2 m w0 it s, 3 N_AXLGPO +

wXn

X SmanConmect

rst_ps7_0_100M

—> gpiort 0

Dynamiz Clok Generalor (Pre-Produckion)

K 1-22 i I ERE A

(5) S led 5
% rgb 2 led () led 518, A5 88i% £ Make External 5 H!

rgb2lcd_0

Block Interface Properties...
+ | #  Highlight
led rst

- || + vid_rgb
pixel_clk
vid_rst

rgb to lcd B Copy
Q,  Search..
We SelectAl

4+ AddIP..
Add Module...
Make External

=

Pinning

IP Settings...

K 1-23 54 led 513

Wa, SiEwit, I 1-24 sl “Validation successfu...”, B TGS
W, i OK F£4% T Ctrl+S 747 .
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Q s+ o[z]* clu o

¢ Validate Design x

% Validation successful. There are no errors or critical warnings in this design.

Kl 1-24 AR

1.2.5 A= Rt 3

miih sources WYRAE FIRATOIEM system BB ETH, M A, ERITH
INREd k¢ “Generate Output Products...” A= kit .

sources x Design | Signals 2 _ 00O Diagram  »x Address|
Q = = + o a H =

~ - Design Sources (1)

« @ 5 system_wrapper (system_wrapperv) (1)

oo [0 system_i: system (syste
Source Mode Properties... —
> @ system (systemw) (5) I

» = Constraints (1) f= OpenfFile
» Simulation Sources (1) Create HDL Wrapper...
N ) o 1est_sy
» [ Utility Sources Wiew Instantiation Template reset_i
I Generate Output Products... _reset
Reset Output Products... debug
_________________________________  locke
Hierarchy @ IP Sources Libraries
F

Source File Properties
¥ 1-25 Generate Output Products

Il 1-26 Fi, BN KRBT 2 A ok B R R BB S . 7E S L TR
Bk “Out Of context per IP” EIA], "FJ7H) “Number of jobs” %I i%k £k
K18 16. W& CHUE i “Generate” JFA4 .

JE4H: https://xiaomeige.taobao.com B 7ML www.corecourse.cn

HARIE: http://www.cnblogs.com/xiaomeige/ HORBEA



https://xiaomeige.taobao.com/
http://www.corecourse.cn/
http://www.cnblogs.com/xiaomeige/

N#35F FPGA EBA SR BEE T 3R
+33 F3E- 3wy FPGA I =n K 862D FFEIR I FEHARX=TL—TR

¢ Generate Qutput Products X |

The following output products will be generated.

|
_ |
Preview |
Q = 2
v = [E] system.bd (QOC per IP) “
Synthesis
Implementation
Simulation
e HAandAnf >

Synthesis Options
() Global |
(®) Out of context per IP

() Out of context per Block Design

Run Settings

Mumber of jobs] 16 w

(?) Generate Cancel

K 1-26 ¥ B A i

Ak 447 B Bl system AR, FEFRITRUTHAE & “Create HDL Wrapper...”
B)% HDL $ %5,

1.2.6 EHZIR

s 22 S AR i “Open Elaborated Design”#E 1T 2 A1 73 AL
# 6 LCD #HMZH

Display_R4 lcd_0_data[15] Display_B4 lcd_0O_data [4]
Display_R3 lcd_O_data [14] W19 Display_B3 lcd_0_data [3] w18
Display_R2 lcd_0O_data [13] V17 Display_B2 lcd_0_data [2] Y18
Display_R1 lcd_0O_data [12] V16 Display_B1 lcd_0_data [1] W16
Display_RO lcd_0O_data [11] T15 Display_BO lcd_0_data [0] Y17
Display_G5 lcd_0O_data [10] V20 Display _PCLK lcd_0_pclk u15
Display_G4 lcd_0O_data [9] u17 Display _HSYNC | lcd_0_hs ui4
Display_G3 lcd_0O_data [8] V18 Display _VSYNC | lcd_0_vs W14
Display_G2 lcd_0O_data [7] T16 Display _DE lcd_0_de W15
Display_G1 lcd_0O_data [6] R16 Display _BL lcd_0_bl R17
Display_GO0 lcd_0O_data [5] u19
(1) LCD

FHRLACE 5 )G, BB EHEF&E N “LVCMOS33*”, FiRYER
WEEMNS, G, WNEFR.
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Tcl Console Messages Log Reports Design Runs Package Pins IO Ports x

QO = £ 4 + H

Name Direction Meg Diff Pair ~ Package Pin Fixed Bank “) Std \
Scalar ports (0)
v & led_0_12642 (21) ouT e LVCMODS33* -

v 4@ lcd_0_data (16) ouT v 34 | LVCMOS33* -
lcd_0_data[15]  QUT W20 - v 34 | LVCMOS33* ~
lcd_0_data[14] ourt w19 w o 34 | LVCMOS33™ hd I:
lcd_0_data[13]  OQUT V17 - v 34 | LVCMOS33* -
lcd_0_data[12]  OUT V16 w v 34 | LVCMOS33* -
lcd_0_data[11]  QUT T15 v v 34 | LVCMOS33* -
lcd_0_data[10]  OQUT V20 - v 34 | LVCMOS33* ~

& 1-27 LCD & it &

(2) GPIO
GPIO_0_0_tri_io Bl 4= % B A F20, % M T & & LVCMOS33.

Tcl Console Messages Log Reports Design Runs Package Pins 'O Ports X
Q x &=+ 4
Name Direction Meg Diff Pair  Package Pin Fixed Bank 110 Std \
w All ports (152)

» ‘5 DDR_12642 (71) INOUT

» ' FIXED_IO_12642 (59) | INOUT

502  (Multiple)*
(Multiple)  (Multiple)*

-/
-/

~ o gpio_rt_0_12642 (1) INOUT « LVCMOS33* -

~ @ gpio_rtl_0_tri_io (1) INOUT 4 35 | LVCMOS33* -

@ gpio_rtl_0_tri_i INOUT e ~ 4 35 | LVCMOS33* -

Scalar ports (0)

K 1-28 GPIO & i F X &

SERCATHC G PR EESE Ctrl+S XA R et AT RAF, nTRLE & X4, 5
i OK BT,

1.2.7 £ HRRR

sl “Generate Bitstream” FF64E S ECRRAR; KA G FEE R E B EROK “167;
HEL T 1-29 Frosf g, d B LEAR AR Tl ,  s5ds cancel BT,

Bitstream Generation Completed X

o Bitstream Generation successfully completed.

Next
@ QOpen Implemented Design
() View Reports

() Open Hardware Manager

() Generate Memory Configuration File

) Dontshow this dialog again

K 1-29 LbARg A Lk )
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1.2.8 S HEH

B File, SAETERBIFHITHAEERHIEFE Export, #¢J57E Export 1A
IRk “Export Hardware...” J IR S04 S .

¢ key ctrl_led - [Ei/project/zyng/key_ctrl_led/key_ctrl_led.xpr] - Vivado 201

File Edit Flow Tools Reports Window Layout View
o
Projct , (@& & b, I o

I Add Surces.. Alt+A BLOCK DESIGN - system

Close Priyject
Sources Design x  Sig

aQa = 4
Save Block Dedjgn As
system
Close Block Dest b External Interfaces
> Interface Connections
> Nets
> F processing_system7_0 (
Checkpoint »
P ,'f.f.xli‘FichlhéJfljJEE. PHEExportyfiE
: M ExportHardware.. S50
Text Editor 3
Export Export Hardware. .. I
Launch SDK Export Block Design...
Print... Ctrl+P Export Bitstream File... |
. Export Simulation...
Exit

K 1-30 Export Hardware
SIS 3004 2 5 L 580 0 B FRAT T2 A B B ARR R, O T AR IR, FRATI K&
T OPL U EEIRAE A, R TR E AR R . B 1-31 FoR, Ak HRRL ) A
i OK JHh 3

¢ Export Hardware x

Export hardware platform for software
development toals. ’

Include bitstream

Exportto: & <=Localto Project= w
'7' Cancel
B 1-31 2 i FLARRAL
JE4H: https://xiaomeige.taobao.com B 5 M: www.corecourse.cn

HARIE: http://www.cnblogs.com/xiaomeige/ HORBEA



https://xiaomeige.taobao.com/
http://www.corecourse.cn/
http://www.cnblogs.com/xiaomeige/

N#35F FPGA EBA SR BEE T 3R
+33 F3E- 3wy FPGA I =n K 862D FFEIR I FEHARX=TL—TR

1.3 CPU A REFF it

F2 R oRITHF SDK, FFih CPU BAFFE ¥ it

I UART1_and_UARTO - [D:/5_Project/LWIP_485/UART1_and_UARTO.xpr] - Vivado 2018.3

File  Edit Flow Tools Reports Window  Layout View  Help Q- Quick Access

Project 3 o @ " i 'ﬂ‘ E
Add Sources... BLOCK DESIGN - system
Close Project Sources Design x Signals 2?2 00O
a == A o
Save Block Design As...
system
Close Block Design b External Interfaces
b Interface Connections
b Mets
> axi_uartlite_0 (AX1 Uartlite:2.0)
Checkpoint Y| s ad_uartite_1 (4 Uarite:2.0)
1P Y > processing_system7_0 (ZYNQ7T Processing System:5.5)
Text Editor N > ps7_0_axi_periph
by

ré;t_ps?_ﬂ_‘lﬂﬂl'd (Processor System Reset5.0)
b slconcat_0 (Concat2.1)
Export 3

Launch SDK ]
Properties ? 00 X

Print...

Exit

Kl 1-32 Launch SDK

1.3.1 A& SDK Tf&

FTFF SDK JEHATEEH a4 SDK Ti%, MiF#fhi L7 File, 788
TFHIThRER: R Yk 3%EFE New/Application Project. #22 T k<xik N TG & A1 .
I AT BN TR 4, WE N “SD_LCD”. iX BIRATEFFERIN, A Next
AT T —
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EX New Project [m] X

Application Project ~
Create a managed make application project.

Project nanglsD_LCDI

@ Use default location

Location: D:\S_Project\3_SD\2_SD_LCD\SD_LCD\SD_LCDASD_LCD.s Browse...

Choose file systemn: default

05 Platform:  standalone W

Target Hardware

Hardware Platform:  system_wrapper_hw_platform_0 o New..
Processaor: ps/_cortexa9_0 ~
® = Back I Next >I [ Finish Cancel

K 1-33 #raam e

SRIG N TREIE A, &5 “Empty Application” , #nl& 1-34 fios, oA
0w DR 2 YT TR HIA, St Finish 585 TG

ER New Project O x

Templates ~
Create one of the available templates to generate a fully-functioning

application project.
Available Templates: /

lwlIP Echo Server |
lwlIP TCP Perf Client

lwlP TCP Perf Server

[wIP UDP Perf Client

lwlP LINP Perf Server

A blank C project.

® = Back Mext = Cancel

Bl 1-34 %8R
1.3.2 BImpLA B

(1) ACZ702_Lib {3

FTHIRAVIR AL R PEBORY, BRARIWIT . A&7 ACZT02 7 Zyng /1A H 77
FAZE A ACZT02 HL MR Fr I E FFN02_ i 1132pN03_ [ #RFIAIFE] 27 C %5
FEHT Zyng #RPLAIFA ACZT02_Lib.
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AWM TR N, a4 ACZ702_Lib X3 #% “AXI_GPIO”,
“PS_GPIO”. “LCD”. “SCU”. “SD_Card”. “TTC” iX 4 ANy hn|
H

£ h R =]
AXI_GPIO 2024/27/22 11:42 =
LCD 2024/2/22 11:42 i
PS5 GPIO 2024,2/22 11:42 =
scu 2024/2/22 11:42 i
SD Card 2024/2/22 11:42 Sritk
TTC 2024/27/22 11:42 =

&l 1-35 ACZ702_Lib 5%
(2) USER X f-3%

N EZE, ¥ ACZ702_Lib H3 FH) USER SCAFR A SCfF#2 0L,
FEIG B FRA TN 2 8 TAEER 4% “../SD LCD/src ™ N7, 4554 FEFR.

J 0| = ACZ702_Lib > USER I £ USER Fig=
N oHE =58 7=
Q== e =) o
[&f coMMON.c 2022/7/11 17:06 C 3zi 1KE
[&f common.h 2022/8/9 14:01 H 37/ 1KB
[Z 15R.c 2022/7/11 17:06 C 3T 1KB
[ 1SRk 2022/7/11 17:06 H i 1KE

& 1-36 USER {3

BRI FT A TR, A Sy “SD_LCD”, #RJ5#% K F5, HMILK 1-37
Froan N 2%, Ud B INN FH 22 1)
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[ Project Explarer 22 = 0
SR S
v % SDLCD
> [l Includes
v (= ACZ702_Lib
@ E=Grio
> = LCD
5 (= PS_GPIO
>
>

= scu
(= SD_Card
» = TIC
= Debug
v [§= src
©[> [ coMMONc
> ¢B COMMON.h
> [8 ISRc
> [B ISRh
> e main.c

) Iscriptld
README.txt

v

Xilinx.spec

K 1-37 TREGIE: 5 B A

1.3.3 Tk X APk 42

AT AT RN TR TR, AR S B R RN Sk S, T SDK 1
o BRI ISR TR, AT R BRI e S S AR TN N TRE A,
SEJE W B RR

Properties for SD_LCD [m] b4

type filter text Paths and Symbols M T
» Resource
Builders

» C/C++ Build Configuration: Debug [ Active ] ~  Manage Configurations...

v C/C++ General
» Code Analysis

Documentation (= Includes # Symbols =i Libraries (B Library Paths (2 Source Location 5| References
File Types
Formatter Languages Include directories Add...
Indexer GMNU C :.9.{SD_LCD_bsp{ps?_cortexaB_O{include Edit..
Language Mappings s #51/SD_LCD/ACZ702_Lib/AXI_GPIO
Paths and Symbols ‘Q'ISD_LCDIACZ?DZ_UB!LCD S T Delete
Preprocessor Include 5 /SD_LCD/ACZ702 Lib/PS_GPIO IS S
Profiling Categories 15 /SD_LCD/ACZ702 Lib/SCU / Export
Project References 5 /SD_LCD/ACZ702 Lib/SD Card
Run/Debug Settings 5 /SD_LCD/ACZ702 Lib/TTC Moyellip
5 /SD_LCD/src T —
mnxfsdem8.3,-"9nu,-"aarch32,-"nt,-"gcc-arm-none...

Using relative paths is ambiguous and ..nded. It can cause unexpected effects.

@ show built-in values

¥ Import Settings.. & Export Settings...

K 1-38 Sk A #g1E
1.3.4 %0 FATFS B

Xt FATFS PRIV, Bff7iiizs “SD RICAEE S & 1,
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T 0] L T
1.3.5 & in A P ARRS
FARARED, ALZEEIR, TP AR, ST R

(1) main.c

76 main pRECH, RN TS B s s A 1 B RIE s, BTCAE S hIahtl
AXI_GPIO #1 PS_GPIO; FH &zt zhin @, ¥hn b TTC & 281 BREah,
WAL R 5, Seit N GPIO HhIBTAbEE pR %,  FEAERT 10ms;

RIEVIEE LCD, B/ R —ikE . £ while TG B il & i 42 fe 4%
NH R, R R R — sk B

#include "COMMON.h"

int Last_Key Cnto = -1;
int main(void)
{
/ 1 RIEEA I FE s )
ScuGic_Init();

//WIiE4 AXT GPIO IRZNFRF
AXI_GPIO Init(&AXI_GPIO@, XPAR_AXI_GPIO @ DEVICE_ID);

//¥1iEAY PS i GPIO 4hik
PS_GPIO Init();

/BN, I R
PS_GPIO_SetMode(PS_KEY, INPUT, 0);
PS_GPIO_SetMode(KEY_S1, INPUT, 0);

/ /W54 AXT GPIO HWr. PS GPIO Hhlkr
AXI_GPIO Intc_Init(&AXI_GPIO®,XPAR_FABRIC_AXI_GPIO_© IP2INTC_IRPT
_INTR,XGPIO IR_CH1_MASK, AXI_GPIO IRQ Handler);

PS_GPIO_Int_Init();

/BB G
PS_GPIO_SetInt(PS_KEY, XGPIOPS_IRQ_TYPE_EDGE_FALLING);

//EE TTCO_1 A A et 8, FRMIut e EL, Wil & [BIE A 10ms, %5
SEavE

TTC_Tick_Init(&TTCO_1_Timer, XPAR_XTTCPS_1_DEVICE_ID,
XPS_TTCO_1_INT_ID,10000, TTCO_1_IRQ Handler);

JE4H: https://xiaomeige.taobao.com B 7ML www.corecourse.cn

HAE%E . http://www.cnblogs.com/xiaomeige/ HORBEA



https://xiaomeige.taobao.com/
http://www.corecourse.cn/
http://www.cnblogs.com/xiaomeige/

N#35F FPGA EBA SR BEE T 3R
+33 F3E- 3wy FPGA I =n K 862D FFEIR I FEHARX=TL—TR

//¥14E4k LeD
LCD Init();

//7% 0.bmp K F
SD_to LCD(FrameBuffer_ Addr,"@.bmp");

while(1)
{
/ /B 1 TG BRAAAT SD_to_LCD Rk
if (Key_Cnte != Last_Key Cnto) {
Last_Key_Cnto = Key_Cnto;
switch(Key_Cnto)
{
case 0:
SD_to_LCD(FrameBuffer_Addr,"0.bmp");
break;
case 1:
SD_to_LCD(FrameBuffer_Addr,"1.bmp");
break;
case 2:
SD_to_LCD(FrameBuffer_Addr,"2.bmp");
break;
case 3:
SD_to_LCD(FrameBuffer_Addr,"3.bmp");
break;
case 4:
SD_to_LCD(FrameBuffer_Addr,"4.bmp");
break;
case 5:
SD_to_LCD(FrameBuffer_Addr,"5.bmp");
break;
case 6:
SD_to_LCD(FrameBuffer_Addr,"6.bmp");
break;
case 7:
SD_to_LCD(FrameBuffer_Addr,"7.bmp");
break;
case 8:
SD_to_LCD(FrameBuffer_Addr,"8.bmp");
break;
case 9:
SD_to_LCD(FrameBuffer_Addr,"9.bmp");
break;

}

return 0;
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B |
(2) COMMON:.h

& X, H TR T BB RAEE
uint32_t Key Cnt@=0;//Hifikit% |

(3) SD_CARD.c

ZAF R EEAE 24 i BMP B 5 BRI, B f_mount.
f open. f_read FREXE F N, BRI EA¥ 0x12. 0x13. Ox14. Ox15 4b
PMEA AR, FER—A 32 A 8%, ZEmARE; FE, ’AMKEZE
0x16. 0x17. 0x18. Ox19 AbHI{E ZH &Lk

Ba, RIETEEAKE, ¥ERME (fread HH 3 NFEI) BAMIMA
LCD .
#include "SD_CARD.h"

FATFS fs;
FIL file;
FRESULT Res;

//24 {i BMP & IR
void SD_to_LCD(u8 *frame_lcd,char *filename)
{

unsigned int width,height;

int i, j;

BYTE pixel[3];

//¥E# sD R

Res = f_mount(&fs, "0:/", 1);

if(Res != FR_OK) {
/ 1 HEERR I
printf("Mount failed to return a value of \"%d\" !\n",Res);
return -1;

}

/ /T IFIE St

Res = f_open(&file,filename,FA_READ);

if(Res != FR_OK) {
/] SCHFFT IR, i EEAR Y R o] (45 R AL B R
printf("Open failed to return a value of \"%d\" !\n",Res);
return -1;

}

/ /EEEL BMP Sk
f_read(&file,file_head,54,NULL);
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/13RI K BN v

width = (file_head[0x15]<<24) | (file_head[0x14]<<16) |
(file_head[0x13]<<8) | file_head[0x12];

height = (file_head[0x19]<<24) | (file_head[0x18]<<16) |
(file_head[0x17]<<8) | file _head[0x16];

/ 7 EEHE B
for(i = height - 1; i >= 0; i--){
for(j = 0; j < width; j++){

}

[/ RAC A
f close(&file);

/ /¥ Cache, W H %R
Xil DCacheFlush();

}

f read(&file, &pixel, 3, NULL);

// HHEMAL R frame_lcd FIAE

int pixel_position = i * (width) * 3 + j * 3;

frame_lcd[pixel_position] = pixel[0];
frame_lcd[pixel_position + 1] = pixel[1];
frame_lcd[pixel_position + 2] = pixel[2];

1.4 R FIRAERAE

ARG AR IS UE B BUE E B S8 A TR HEAT: K 10 5K IE A SERT N
SD Ka, FHRBET AN, FEAEFHEATZREM, WE PS %5 PL %
HA%E T e, LCD LR R A RENRAR, R RA U f 7 AR 2 RE KB .

RGP HAT
1. ACZ702v2.0 JF R x1
2. 4.3~ (800*480) LCD JiE—4
3. Micro SD £ x1
4. Type-c £k45 x1
5. HHIZE—IR
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1.4.1 BEpFERE

F SD RIE R A ERPIHN, KB AR RIS SD R k80K SD
RIEANBITE R RAE . B DM a0 T B s

&l 1-39 SD EiEEE

T ECHEZKs LCD R 50T R BUHRE, TEEE e RO A BT, 8%
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1. Xt GDB =%, System Debugger #7 &t B 5%, #EFE#H GDB.
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6. i “ Run” JFafke%

o ot e )

_—— ET
= x' EH MName: GDB Debugger on Local

| {® Target Setup [ Application| %% Debugger | ] Comman
EA Performance Analysis
iq;arget Communication Framew Debug Type: Standalone Application Debug
v E Kiline C/C++ Application (GDE) .
T Connection:  Local ~  New
2. GDB Debugger on Local
1§:‘r Xilinx C/C++ application (Syster

1§::r Xilinx C/C++ application (Syster

Hardware Platform| system_wrapper_hw_platform 0 -~

Bitstream File: system_wrapper.bit Search... Browse...

Initialization File: ps7_init.tcl Search... Browse...

Summary of operations to be performed

@ Reset entire system Following operations will be performed before launching the
1. Resets entire system. Clears the FPGA fabric (PL).

B rogram FPGA 2. Program FPGA fabric (PL).

B Run ps7_init 3. Runs ps7_init to initialize PS.

®Run ps7_post config 4. Runs ps7_post_config. Enables level shifters from PL to PS.

Filter matched 6 of 9 items evert A
®I Run Close
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[ Target Communication Framew 5
v £, Xilinx C/C++ Application (GDB) ]

s!n:s GDB Debugger on Local "!' Download Processar Project Application Detail
£ Xilinx C/C++ application (Systers’. | @ ps7 cortexad 0 LWIP 485 Debug/LWIP 485.cf  sthp:
£ Xilinx C/C++ application (Syster O ps7_cortexad_1 stop ¢

Project Name:| LWIP_485
Applicati8 Debug/LWIP_485.elf
Revert Apply
Filter matched 6 of 9 items o HE
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