AN FPGA EIBA R FEIEFIR

LSETFHESRIEHY FPGA 2L TR HED FHRMR #HI SIEHHARL=TL—H

1 #T DDR3 & D& EIMEF RS 1L
(HDMI 1 TFT &)

TR |----02_ ¥ it SEH
|--=----- acz702 uart_hp ddr3 tft800x480 hdmi.zip
FHRAUIIRAE
AR T E AL E) EDA $h A, IR E TR A SCREASESR, 18T P2
AR BB AR, A AR AT AR, REEENERF .
BRI

AEBATFHN@AMOLANE, BEHREoFROLANE. ATA
FPGA I AT, RFZRAMfIHlz. REHRAE L@ HIEMAN, % 4. Wl
R AFHARIALT FPGA R LEAZ A ARR. FRAFAGE, BT
AEAFAFAREAEA LA T T 7L AN h o 9BHiiit, XTREKR
FOHRBERERERTELE, #ITRRLAEARGERSS .

BEEIIRAFZAT, EPOEH AL B ook, disp_driver 3, X T
HOMI #= TFT 27~ F B A LA XARE, B, 3 AXI 32 2 #3504 5 7 347
2 FRTRAL

1.1 RAEBERH

fEb—%d, RANCKLTEMR T AXT B D% iE, @ihizgib, &
TR T H#EAE FIFO {58 5¢ % DDR3 FIi 5#E. A&, WATERITE, BT
B, G54 HTH 21 2% 2] 1) H DRSO AT oft SR BRI Si19022 WAt bk,
Wit —~ET DDR3 K& DL EMZZFE RS . RGBT EDA gk E
U FL AL 3T ) 800*480 43 HEK 1) RGB565 KIGHME, KUEE I S w7k 1E
DDR3 W', fEFRZERN, H¥Eawit, HT7E TFT M1 HDMI E &R,

ARIRBETE RGP AR HEE W B 1-1 Fs:
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FPGARF

FPGA
Sil9022_Init

- Si19022 :
: 9 .
C———){ uart_byte_rx bit8_trans_bit16 fifo_axi4_adapter disp_driver :'

AXT

{

n U'{
[1

i

IPIL,
HP

A YRFZIB IR N7 BB

PS

APU

ARM
Cortex-A9

DDR3

11 B

o, PSRBT, (H 2 EARAE IR e g, FRAN R 2E i
ZYNQ HAz A TAERENCE . PL MDA ER P Sk i, X eeigithas K 2 2047
FERTTH &R A S A, X EE R T eI Ihae

(1) uart_byte rx #4157 5 1 EUREAR (13210

(2) bit8 trans bitl6 B e D IR 8bit B 45— 16bit

s (EUGEEZ 16bit ) RGBS565 HI%E, HUMN 2B & ok — Mg
F BRI IE S FPGA, FPGA 7545 55 U s B 4H Bk 16bit [
FUEHAR D, SCIlT FEAR XS P 7 5

(3) disp_driver #&8t: tft Jf WoRIKBNEH], X427 /E DDR3 H i) BIEH 5
AT 7R

(4) fifo_axi4_adapter fHR: FELEH TR, ¥ AX4 OIS
FIFO X H4#: H o

(5) SiI9022 Init f&HL: HIUGALIFELE Si19022, 05 A S 4 e B X A
BB UL RN 7 AS 5 i AT gt i e, AR5 LARF& HDMI 22 F A% =X
.

(6) pll: NARG AL 33MHz 1 100MHz 4 .
i, JAVEXEANRGH T REEE T, HE T REEERLGEN
FAMEI DR BIERIR M A BN, RATHUEE T4, JFR AT

il
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LSETFHESRIEHY FPGA 2L TR HED FHRMR #HI SIEHHARL=TL—H

12 ARG THEHERE

ARt BT R PS 5 PL, FrbAd it AW Hod PL &0 1E
Vivado AR, M T EMERRBOHEFEE RS, A0S HAT
PS i e TH B B IR SO PS #70E SDK BAFH5e i, Akt £
FE IR PS i Be B AR IS0, PAR e e ibesk TAE

BRI — A% N vart_hp ddr3 tft800x480 hdmi [¥) Vivado T2, < i
O TR, Wt i X A4 KRBER T .

TRAEFE, RERGEAEWE, TTHelES M. K,
fifo axi4 adapter. disp driver. Sil9022 Init £/ [ &= 5 HESH LN H, KR
TH AT E AT BIRT,  FH P AT LS5 1 2 s IO Bk B 5 1) 1P
BT, 3X HANXS bit8 trans bitl6. uart byte rx. PLL —/MEEHRAE & A4,
B BN QWIS ZYNQ #ZECE PS i HH I AE A B2 I

1.2.1 uart_byte rx iR

uart_byte rx A ST EICE I B AR HD SR 800%480 43 #F4% 1] RGB565
R RE . i, — WSS 800%480% 16=6144000bit K . £ R 1 &5 15 ) £
PO BT, SCREIRORIERF R Y 115200, FE 1% RRE N A — i EHE
At T 6144000%10/8/115200 = 66.667s. 1ZPHRER T H DAL — Wi B G 1) K,
B FEEBNRAME KT,

FEARRK I, A DA vart_byte rx BEHGEAT A, W0 T — N EE XK
1562500 % #¢ F . £ Z R FE T, FOER—ME/RHIFE
6144000*10/8/1562500=4.9152s. X BAKIHAEH — Mk £ER, RSLIAR R BERR %R
B R PR B o3 AT BB 2 [ IS R R R o ARG I

reg [8:0] Bps DR;

parameter CLK_FRQ = 50000000,
always@(*)
case(Baud_Set)
@:Bps_DR = CLK_FRQ/9600/16 - 1;
1:Bps_DR = CLK_FRQ/19200/16 - 1;
2:Bps_DR = CLK_FRQ/38400/16 - 1;
3:Bps_DR = CLK_FRQ/57600/16 - 1;
4:Bps_DR = CLK _FRQ/115200/16 - 1;
5:Bps_DR = CLK_FRQ/1562500/16 - 1;
default:Bps_DR = CLK_FRQ/9600/16 - 1;
endcase
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1.2.2 bit8_trans_bitl6 FELR

bit8_trans_bit16 %A F EINREANS & DR R (—kfL 8bit) HIEFHIAS
8bit FAEPHE R — 1 16bit BUEEHE (RGB565). INREAHNT L i fh . %A1
FE OV R D DhRERE R A R

clk
reset n

bit8 in valid
bit8 in[7:0]

bitl6_out_valid
bitl6 out[15:0]
>

y v.V

bit8 trans_bitl6

'

Y

K| 1-2 bit8 trans_bit16 HHiz 1K

7 1-1 bit8 trans_bitl6 FLHL%E O ThREHE K

FCARE A 73 I/0 Thee ik

clk I LT A B

reset n I EHT AL, KA
bit8_in[7:0] I EAE/TE PN

bit8_in_valid I 8bit %4 A bR IR
bitl6_out[15:0] 0 WU 16bit B
bitl6_out valid 0 5 16bit B A 2R R

B S SR RO PSR I 1-3. WP HT NI 8bit B HEAT P4,
e e — AP R B A bR RS T . PR E I R T — N R T R
THLE, &5 MNIRERTIAE . XA TR O E AL R %
K% 16bit BEEIE ST, JERIKFET, FPGA FiXFEEE N T IRIEPHE
Je BEVG B () TR A 1

clk U g L L g Lo L g L L L

bit8_in_valid 1 o ] g I 1 o
bit8_in Pre_data | dataA X dataB X dataC X dataD
bit8_cnt ) | (4 | » T
bit16_out | {Pre_data,dataA} | | {dataA,dataB} {dataB,dataC} ) {dataC,dataD}
bit16_out_valid g [ i [

1-3 L B FE AL BRI 57 13

A TR, AR Ee R, B AR I T .

module bit8 trans_bit16(
input clk,
input reset_p,
input [7:0] bit8 in,
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input bit8 in_valid,

output reg [15:0]bitl6 _out,
output reg bitl6_out_valid

)
reg bit8_ cnt;

always@(posedge clk or posedge reset p)
begin
if(reset_p)
bit8 cnt <= 1'bo;
else if(bit8_in_valid)
bit8 cnt <= bit8 cnt + 1'bl;
else
bit8_cnt <= bit8 cnt;
end

always@(posedge clk or posedge reset p)
begin
if(reset_p)
bit1l6_out <= 16'h000o;
else if(bit8_in_valid)
bitl6_out <= {bitl6_out[7:0],bit8 in};
else
bitl6_out <= bitl6_out;
end

always@(posedge clk or posedge reset_p)
begin
if(reset_p)
bitl6_out_valid <= 1'bo;
else if(bit8 in_valid && bit8 cnt)
bitl6_out_valid <= 1'bil;
else
bitl6 out valid <= 1'bo;
end

endmodule

1.2.3 PLL

PLL FH T/ A He ol & i 8, 6 T iscih ok, &F % 33MHz. 50MHz.
100MHz =#if 4. b, 33MHz B4 HF TFT 5 &R, 50MHz B 4FH T
Si19022 HEH I ¥I4h 4k, 100MHz I % F T fifo_axi4 adapter BiEk (AXI #2115 H
84 100MHz)+ uart byte rx #5it. bit8 trans bitl16 fdl,
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7 IP Catalog 2 Clock, FLH1[ Clocking Wizard {# & FATE LI IP. XX
7 IP AZRENBCE U, AR PLL FIRCE W& 1-4 15 1-5 B

Clocking Wizard (6.0) /

@ Documentation - IP Location (' Switch to Defaults

IP Symbol  Resource Component Name

(] show disabled ports Clocking Options ~ Output Clocks | Port Renaming | PLLEZ Settings | Summary

~
Clock Monitor
[) Enable Clock Monitoring
Primitive
Clocking Features Jitter Optimization
() Frequency Synthesis (] Minimize Power ®) Balanced
clk_out1 (%) Phase Alignment Minimize Qutput Jitter
resetn
clk_out2 ) Dynamic Reconfig Maximize Input Jitter fitering
clk_in1
locked () sare Clock Startup
Dynamic Reconfig Interface Options
Input Clock Information
InputClock  PortName _Input Frequency(H Jitter Options Input Jiter _Source
Primary clk_in1 19.000 - 800.000 ul v 0010
() Secondary clk_in2 100.000 0.010
v
< >

1-4 FEE PLL (K—

Clocking Wizard (8.0) /

@ Documentation - IP Location (' Switch to Defaults

IP Symbol  Resource ComponentName  pil
() Show disabled ports Clocking Options | QutputClocks  PortRenaming | PLLE2 Settings | Summary
The phase is calculated relative to the active input clock ~
Output Freq (MHz Phase (degrees Duty Cycle (%)
OutputClock  Port Name pULELon Az} Ceatees) i Crela k) Drives
Requested Actual Requested Actual Requested  Actual
) clk_outt clk_outt 100.000 100.000 0.000 0.000 50.000 500 BUFG
) clk_our2 clk_out2 13 33333 0.000 0.000 50.000 50.0 BUFG
@) clk_out3 clk_out 50 100.000 0.000 0.000 50.000 50.0 BUFG
[Jok_outs  clicoutd 100.000 0.000 50.000
clk_outs 100.000 0.000 50.000
clk_outs 100.000 0.000 50.000
clk_out1
Clocking Feedback
resetn clk_out2
Source signaling
clk_int ck_out3 Output Clock  Sequence Number
1 ) Automatic Control On-Chip

locked

1

Automatic Contral OF-Chip

User-Controlled On-Chip

User-Controlled Off-Chip

Enable Optional Inputs / Outputs for MMCMPLL ~ Reset Type

[ reset () power_down ) Active High

(] locked -

1-5 FEE PLL (K2

Fe B 58 R /ity OK,  FE5HY 0 B I Generate, X IP AL R, IXFF
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PATVE RI#IN T PLL.
1.2.4 Block Design 5 ZYNQ #

ZYNQ 14 # N ZYNQ7 Processing System, 7&[FH%¢ Zynq-7000 43 R4
MR % IP A8 PS A PL W] (8 4z, ARETT X PS i A G
- BE R TG B 5 75 28 1% IP A% 58

fE TR IR E ZYNQ M T7 A Pifh, —Fhigiliid IP Catalog 614k,
A —Fp I iE T IP INTEGRATOR E@ Block Design @ . 25 8 511 B A,

N TAEG T B, R ORIRATTEIL G Block Design )77 2k A tH N
HECE ZYNQ #.
1.2.4.1 8% Block Design

s IP INTEGRATOR R Create Block Design i — M&buikit, fE#H
() T H OB TH A 440 system, @11 1-6 B

Flow Navigator = B 72 PROJECT MANAGER - uart_hp_ddra_tR800x480_hdmi

»> PROJECT MANAGER

# Create Block Design x>
¥ |IPINTEGRATOR l
Please specify name of block design.
Create Block Design ‘
Open Block Design 2
Design name: system|
Generate Block Design
Directory: « <=Local to Project= “
™ SIMULATION Specify source set Design Sources w

Run Simulation

1-6 AIERHRBLT

* RTL AMALYSIS

QI 4 (1) Block Design St W11 1-7 P, AMP TREREEG O, % EE
TARERCH M BRI, HOES5E. ANV ILERIE O, P Eme 1P < H
BN E O, H a7 O setasin Ip.
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R B IEF IR
LSETFHESRIEHY FPGA 2L TR HED FHRMR #HI SIEHHARL=TL—H
BLOCK DESIGN - system * ? X
Sources Design x Signals ?2 00O Diagram x Address Editor  x 200
Q = x ™ el ®m o ® * C o
system \
LFEE “" JIHIIP
This design is empty. Press thuﬂam to add IP
Properties ?2_00 X
o

Select an object to see properties

AP

¥ 1-7 Block Design F+[

1.2.42% N3 E ZYNQ #%

Processing System 1] IP %, X0 1P

Diagram »% Address Editor *
HoE o + ¥ # C
Search: (1 match)

|41 ZYNQT Processing System |

3

1

ENTER to select, ESC to cancel, Ctrl+C for IP details

& 1-8 i ZYNQ
WINSERUE B ZYNQ B & 1-9 s
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KSR AT SR AR
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Diagram

@,

LW L]
Cal LhJ

w Address Editor

o Q

* Designer Assistance available. Run Block Automation

VLT ZYNQ BB RS, X TP AZSE N BB E S, W& 1-10 fros:

+ x » C 9
processing system7 0
porR + |||
- FIXED_IO + |||
M_AXI_GPO_ACLK M_AXI GPO +fii
ZYNQ FCLK_CLKO
FCLK_RESETO_N

ZYNQ7 Processing System (5.5)

@ Documentation  £F Presets

Page Navigator -

Zynq Block Design

PS-PL Configuration

Peripheral I/0 Pins

MIQ Configuration

Clock Configuration

DDR Configuration

SMC Timing Calculation

Interrupts

AR GETH AT T BAE B HP 32 10 SR s Bk 5 N3 PS ) DDR3, 1K 1-10
Rtk sk, S A 4R ) High Performance AXI 32b/64b Slave Ports SZHLER

ZYNQT Processing System

K 1-9 ZYNQ #%

IP Location ﬂ- Import XPS Settings

Zynq Block Design

Summary Report

— il

A

10 Penphesals a
Pl Seflings Apgiication Processor Unit [APU)
Bank) L e
C |_Tre
MIO ™ =
(15:0) C ARM Cortex -A9 ARM Cortex -A9
il Syatem Level cPU CPU
CAN —— Contral Regs
UART 0
o DEET — )
MUX GPIO T 1 GIC Snoop Control unit ‘
Mo} ERL | DMAB
H . | o i 512 KB L2 Cache and Controlier
LSED |
USB1 ocM 285 KB
ENET 0 | CoreSight Interoonnect SRAM
ENET 1 | Central S —
Bank e
MO FLASH Memory 0
153:16) interfaces — oAP
Memory nterfaces
| _wAND | ha
L ceve | Progammatie ] DORzSLPOORZ |
— Loge ——
SMC Timing
Calculation
DMA $yne EEL
Clomk EE P ing System(PS)
rocessing System
Ressts | | Generaton maen|
aj1]2|a
eifelel, o UL T o T sece |om, |contg RO | Hion Perfomamoe XADG
wmio emioy | PEPL Axl AXI AES! AX| 320/690 Stave
Clock Porls Master Siave SHA e
Ports

Wk, i 1-11 fros:
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ZYNQT Processing System (5.5) /

@ Documentation & Presets ' IP Location £} Import XPS Seftings

Page Navigator - Zyna Block Design Summary Report
Zynq Block Design /
IO Peripherals
PS-PL Configuration SPI0 Applicalicn Processor Unit (APU)
. SPI1
Peripheral /0 Pins MIO | _12¢0 | o -
(18:0) | 2o | ARM Cortex -AQ ARM Cortex -A9
CAN O
WIO Configuration T Systom Level G cPU
Control Regs
UART O 64b
Clock Configuration o UART 1 amE
MUX GPIO ; { cic Snoop Control unit | 3
DDR Corfiguration Moy | SO0 DMAB | ?::
<+ 512 KB L2 Cathe and Controller
SD 1 . Channel \l,
USB 0 |
SMC Timing Calculation usa1 | ocm e
Inter t RAM
ENETD nterconnec
Interrupts | _ENEE. Central
Banki — |
MIO FLASH Memory
(53.18) Interfaces —
Memory Interfaces
<
DEVE I Programmable DDR2/3LPDDRZ
— Legic 1o Memory Controller
|
DA fyne
Clock Processing System(PS)
Resets ‘ | Generatien
K DA =
I 213, e EIEIE 320 GP IGP | cnomels  Confg |0 Hign P XADC
Mo Emo) _ PSPL Axl AXI AES/ AXI 32b/84b Slave.
Clock Ports Master Slave SHA Ports
Ports Ports
S rypt e 13
AN
Programmable Logic(PL)

B 1-11 PRk ke

TE S J5 1 Fii vh /) 1% S AXT HPO interface, 1& 1-12 ff7s:

ZYNQT Processing System (5.5) /

@ Documentation £¥ Presets IP Location &% Import XPS Settings

Page Navigator - PS-PL Configuration Summary Report
2Zyng Block Design « O T E
PS-PL Configuration Search
Name Select Description
Peripheral /0 Pins
> General
> Al Non Secure Enablement o ~ | Enable AXI Non Secure Transaction

MIO Configuration
GP Slave AXl Interface

Clock Configuration

<

HP Slave Axl Interface

]

DDR Configuration I > S AXIHPO interface Enables AX| high performance slave interface 0 I

> S AXIHP1 interface

Enables AX| high performance slave interface 1

SMC Ti Calculati
fming taieulston > SAXIHP2 interface

Enables AXl high performance slave interface 2

> SAXIHP3interface

Interrupts Enables AX| high performance slave interface 3

ACP Slave AXl Interface

DMA Controller

PS-PL Cross Trigger interface

Enables PL cross trigger signals to PS and vice-versa

1-12 ik HPO 1

BTk 28 H 3 DDR3, # FRIEATETFEEE DDR #iilds. md
DDR Configuration #k % 2| %f & F i, X 2L EHZ B E DDR 5 N
“MT41K128M16 JT-1257, #1E 1-13 flix:
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%55 FHE 3R EY FPGA IR TF % AE 2

B RAZESIE AR

FRR #HFI) FMEFAR=ZTL—H

ZYNQ7 Processing System (5.5)

@ Documentation ¥ Presets IP Location &% Import XPS Settings

Page Navigator - DDR Configuration
Zmososkoeson Dempeoor T
PS-PL Configuration «|la] =2
Peripheral /0 Pins Search:
Name Select

MIO Configuration

Summary Report

Description

‘ +~ DDR Controller Configuration al
Clock Configuration WMemory Type DDR 3 ~ | Type of memary interface. Refer to UGS85 Zyng Technical Reference
Memory Part Memaory compenent part number. For unlisted parts choose "Custom...
Effective DRAM Bus Width 32 Bit +~  Datawidth of DDR interface, not including ECC data width. Referto U...
SHC Timing Calculation ECC Disabled Enables error correction code suppoert. ECC is supported only foran ...
Interrupts Burst Length 8 +  Minimum number of data beats the controller should use when com
DOR 533.333333 Memaory clock frequency. The allowed freq range is (200.000000 : 53
Internal Vref O Enables internal voltage reference source. Disable to use external Vr... N

1-13 Fi#E DDR M5

F2%F1JF Clock Configuration 71, “2Ji% PL Fabric Clocks Jil 1) FCLK_CLKO

(BN, W 1-14 Fios:

ZYNQ7 Processing System (5.5)

© Documentation £# Presets IP Location £F Import XPS Settings

Page Navigator - Clock Configuration

Zyng Block Design

Basic Clocking  Advanced Clocking

PS-PL Configuration Input Frequency (MHz)| 33.333333

Peripheral IO Pins

«a z ¢ =
MID Configuration Search

Component Clock Source

Requested Frequ

Summary Report

CPU Clock Ratio| 6:2:1 ~

Actual Frequency(.. Range(MHz)

Clock Configuration
| > ProcessoriMemory Clocks

DDR Configuration > 10 Peripheral Clocks
~ PLFabric Clocks
SMC Timing Calculation —
I |v| FCLK_CLKO IO PLL w |50 50.000000 0.100000 : 250.000000 I
Interrupts [) FCLK_CLK1 10 PLL 50 10.000000 0.100000 : 250.000000
) FCLK_CLK2 I0PLL 50 10.000000 0.100000 : 250.000000
7] FCLK_CLK3 I0PLL 50 10.000000 0.100000 : 250.000000

> System Debug Clocks

> Timers

1-14 {#ife PS % HL sk eh

ZHEELN PS s g R 1, RSk PL SRAEIT &, X BLARATTORFFER N
50MHz BT o SC TN B anfef se3l, AR LAFE Advanced Clocking 1 2, 1t

HOEE 1-15 Frs:
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ZYNQT Processing System (5.5) '
@ Documentation £ Presets IP Location &% Import XPS Seftings

Page Navigator - Clock Configuration Summary Report

Zynq Block Design Basic Clocking | Advanced Clocking

PS-PL Configuration Input Frequency (MHz)|33 333333| | CPU Clock Ratio| 6:2:1 ~

() Override Clocks
PLL Divisors | ARMPLL | DDRPLL || I1OPLL

Peripheral IO Pins

33.333333%48/8/4=50

MIO Configuration Multiplier 40 32 48

PLL Freq(MHz) 1333.333 1066.667 | 1600.000

Clock Configuration

DDR Configuration « Q = =
SMC Timing Calculation Searer: |Q
Component Clock Source First Divisor Second Divisor Actual Fr. Range(MHz)
Interrupts >  ProcessorMemory Clocks ~
> 10 Peripheral Clocks
~  PLFabric Clocks
[¥) FCLK_CLKD | oPLL | B | [+ ] 50.000000 0.100000: 250.000000
[ ] FCLK_CLK1 10 PLL 1 1 10.000000 0.100000 : 250.000000
[ ] FCLK_CLK2 10 PLL 1 1 10.000000 0.100000 : 250.000000 A

1-15 44y I b 203055 A AR K

7 DL EIX S E AN, ZYNQ HERNIE AR MERE T — L4210, N TR
ANDBEHI R, X BT ERON H P M AXI GPO # D Bfdge, W& 1-16 fin:

ZYNQ7 Processing System (5.5) /
@ Documentation £¥ Presets IP Location £# Import XPS Settings
Page Navigator - PS-PL Configuration Summary Report
Zyng Block Design « O T 2
PS-PL Configu Search: | O
Name Select Description
Peripheral li0 Pins
> General
WIO Configuration ~ A¥I MNon Secure Enablement o ~ | Enable AXI Non Secure Traniinig,q[, . ,_.}_},’: [ |” r "}ﬁ
1% HN )ik

~  GP Master AXl Interface

Clock Configuration
> M AXI GPO interface O

Enables General purpose AXI master interface 0 |

DDR Configuration > MAXI GP1interface B Enables General purpose AXl master interface 1

GP Slave AXl Interface

SMC Timing Calculation HP Slave AXI Inferface

ACP Slave AX Interface

Interrupts
DMA Controller

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

K 1-16 BUE M AXI GPO $#10

i, RAMESER T3 ZYNQ MIBCE, A OK, MESEHEN ZYNQ
B 1-17 Fis:
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processing_system7_0

DOR + |||
+ S_AXI_HPO_FIFO_CTRL
FIXED_I0 + |||

o i
T SAXLHPO ZYNQ FCLK CLKO

= 5_AXlI_HPO_ACLK
FCLK_RESETO_M

ZYMNQAT Processing System

1-17 BCE5EUE ZYNQ #%

1.2.43%MFH R E BB R E AL IP

AR T, PL A EIEEL T fifo axi4 adapter Rl AXI4 $: 11
PrdEEE HPO B2 5 N PS . {HA2, HP #IMEH I AXI3 ¥pill (X HPO
PRI B OO, —F 2 md TR ECRE, AR EEER.
XX GO, B BN — AXT Interconnect %, H DLSZIL M 2 (6] 145,

i R ctrl+i R FF 0 AXT Interconnect #%, FE/GHECE IP 3 MN4E T
o1, HARTURFFEAEIA], il 1-18 Frs:

#  Re-customize IP X
AXI Interconnect (2.1) '
€ Documentation IP Location

Component Name axi_interconnect_0

Top Level Settings Slave Interfaces

Mumber of Slave Interfaces 1 ~

Mumber of Master Interfaces 1 ~

Interconnect Optimization Strategy Custom

AX] Interconnect includes IP Integrator automatic converter insertion and configuration.

When the endpoint IPs attached to the interfaces of the AXI Interconnect differ
in width, clock or protocol, a converter IP will automatically be added inside the interconnect. v

‘ OK ‘ ‘ Cancel |

& 1-18 fic & AXI Interconnect #%

Fit B 58 %5 ) AXT Interconnect # W1 E 1-19 ffros:
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axi_interconnect_0

i+ s00_AX

= ACLK

= ARESETN .Y.
= 500 ACLK =N MOO_AXI +[i
= SO0_ARESETN miom
= MO0 _ACLK

- MO0 _ARESETN

AXl Interconnect

K 1-19 fic & 52 5 19 AXI Interconnect 1%

BT HBLZ AN, BEAESHFEEEZ, xilink PHERMEETTHTEBEEA
IP 1% Processor System Reseto ctrl+i # R HWMNZ P, AR IHH, 1% IP LT
BeE, BEREAEHRIA, @nserds B P anEl 1-20 frok:

proc_sys reset 0

= slowest sync clk mb_reset

ext reset in bus struct reset[0:0]
jau:-t reset in peripheral _reset[0:0]
= mb_debug_sys_rst interconnect_aresetn(0:0]
= dcm locked peripheral_aresetn[0:0]

Processor System Reset

1-20 Processor System Reset 1%

1.2.4.4 % O %E#EE

kUL, FATEIEER Block Design Hft & —AMEER, M3RA TN INAEH
TP IR AN B () — A, O TSR IR T B AR, FERD
BRI, BFER It 2 MR OB RER, BARESRNT:
1. %" ZYNQ ¥/ FCLK_RESETO N #1, 748+ Make External 5 !
GO 2L TRAE R PS ki 4s PL MEAMAES, N T TEX S,
TE /M) External Port Properties 7K 3 1 E 6y 44 4 ps2pl resetn 0. $
e BEZSHEK 1-21:
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mb_debug_sys_rst interconnect_aresetn[0:0] + Add IP
dem locked peripheral_amesatn[0:0]
Add Module...
Processor System Reset . Make External Ctrl+T
"
processing_system?7_0

lll+ s_sx_HPo_FiFo_cTRL

i -
|+ S AXLHPO ZYNQ. FCLK_CLKO Pinning '

S AX|_HPD_ACLK

#  RunBlock Automation...

DOR + . .
I #  Run Connection Automation...
FIXED_ 10 + |||

2.

IP Settings...
ZYMNQT Processing System ' [¥ Validate Design
External Port Properties 2 _ OO X
{] ps2pl_resetn_0 = L
Mame: psZpl_resetn_0
Direction:  Output
Met T processing_system7_0_FCLK_RESET0O_M

Clock Port: There are no clock ports in this design.

General Properties

1-21 S 5IHSEq 4

WIS E 1, S ZYNQ #/ FCLK_CLKO # 1/ S_ AXI HPO_ ACLK
B, ST 8 PL R TAER 8. v HPO 2 Rk 4. S 1707
EIX 5, i DA E a4 N ps2pl clk50m 0. pl2ps axi aclk 0; S
Processor System Reset #% [ ext reset in %1, H T IP M ELLE T
AN NT XS, {55 E a4 N pl2ps_axi_resetn_0; F i AXI
Interconnect #% 1] S00_AXI #:1, HTHIAN AXI4 BG5S, AT HE
X4y, BESEMAN pl2ps axi 0. 5w 05 E A 1-22 Fir:
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axi_interconnect_0

+
pl2ps_axi_0 [Cr———— ! S00_AXI
- ACLK
= ARESETN -?.
= 500 ACLK BE Moo ax + |
= S00_ARESETH m<—=m
= MO0_ACLK
- MO ARESETH
AXI Interconnect
proc_sys_reset 0
slowest_sync_clk mb_reset
pl2ps_axi_resetn_0 ext_resat_in bus_struct_reset[0:0]
aux_reset_in peripheral_resef(:0]
mb_debug_sys_rst interconnect_aresetn[0:0]
dem_locked peripheral_anesatnf0:0]

Processor System Reset
processing_system7_0

ooR + |||
ll+ s ax_HPo FIFo_cTRL - FXED_IO + ||
1 SAXLHPO ZYNQ FCLK_CLK0 =——T > ps2pl_clk50m_0

plZps_axi_aclk_0 S_AXI_HPO_ACLK

FCLK_RESETO N @— > ps2Zpl_resetn_0

ZYNQT Processing System
1-22 3 i H

3. J%E#E AXI Interconnect #% ] MO0 AXI 4% HA1 ZYNQ ¥ S_AXI_HPO %
O, i 1-23 A

axi_interconnect_0

pi2ps_axi 0 D + 500 AXI processing_system7_0
ACLK boR ]
ARESETN .Y. |+ s_Axi_HPO_FIFO_CTRL - Fxen_o + |
S00_ACLK EW MO0_AXI i H+ S_AXI_HPO
i i+ ZYNQ. FCLK CLKD = > ps2pl_clk50m_0

SO0_ARESETN gsag
MOO_ACLK
MOO_ARESETN

S_AXI_HPO_ACLK
FCLK_RESETO_N @#—— > ps2pl_resetn_0

ZYNQT Processing System

AXI Interconnect

proc_sys reset 0

pl2ps_axi_aclk 0 [»——— slowest_sync_clk mb_reset
pl2ps_axi_resetn 0 [ >——@ ext reset_in bus_struct_reset[0:0]
g aux_reset_in peripheral_reset[0:0]

| mb_debug_sys_rst interconnect_aresetn[0:0]

= dem_locked peripheral_aresetn[0:0]

Processor System Reset

K 1-23 E#EHP O

4. i B skt FE“Run Block Automation”, 5 ZYNQ #/¢) DDR L
K FIXED 10 5|, BAFSHECE R L, REFERARIT], il 1-24
TN
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¢ Run Block Automation e

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. ‘

Q - -
= -

w IZI All Automation (1 out of 1 selected)

Description

This option sets the board preset on the Processing System. 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.

|| 7 processing_system7_0

MOTE: Apply Board Preset will discard existing IP configuration - please uncheck this box,
if you wish to retain previous configuration.

Instance: fprocessing_system7_0

Options
~
Make Interface External:  FIXED_|O, DDR
Cross Trigger In: Disable w
Cross Trigger Out: Disable w Wy

Cancel

1-24 IBATESE B
5. B E /7 H“Run Connection Automation”, 15 H #) & 11 th /A i%E T A
I, JERE AT A 2 D R R BN pl2ps axi_aclk 0, 40l 1-25 fr
TN

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.

O. - -
s -

w IZI All Automation (4 out of 4 selected)

Description

Connect clock-pin ({/processing_system7_0/S_AXI_HPO_ACLK}) to selected clock source.

~ ][] axi_interconnect_0 Also configure and connect clock-pins of connected bridge-IPs(AX Interconnect,

IZI = ACLK Smartconnect) as needed. Also infer Processor System Reset block and connect
|Z| = M00_ACLK synchronous reset source to associated reset pin(s) as needed.
[+] = S00_ACLK
— ‘Options
~ [] 7F processing_system7_0
[@= s m_rro_scix] Clock Source: | /pi2ps_axi_aclk 0 (10011~ |

T SR e I 22 L1 IR Rt B L A A g% 11

K 1-25 fic' & HahiER

2 58 U Block Design 1 & 1-26 fiins:
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pl2ps_axi_0 [O» processing_system7_0
plzps_axi_aclk_0

|||+ s_ax1_Hro_riFo_cTRL ooR +|——> DDR
- i AT - FIXED_IO +[l—> FIXED_IO
y T ZYNQ. FCLK CLKO (> ps2pl_clk50m_0
soo_smeseT g XAy S_AXILHRO_ACLK
MOO_ACLK FCLK RESETON 8 ps2pl_resetn 0

proc_sys reset 0

pi2ps_axi_resetn_0

MO0_ARESETN

ZYNQ7 Processing System

an
dem_lacked peripharal_aresatn{0 0]

Processor System Reset

¥ 1-26 Block Design 52454

BER BATIHA KB BT 2 R, ks BJ7 VRIGIE BT, i 1-27
FIR -

Idress Editor  x

X O Q

4r
+
K«
Red
Q
IS
=

axi_interconnect 0

o O il s00_AxI
o D—T ACLK
proc sys reset 0 | | e o

1-27 ARt

LR AT DAE B, #fpsp e E 2, 441 HPO DDR LOWOCM #2111
FBRA YRGS 2 pl2ps axi 0420 b, FE&UF 7 IAMERITE, W& 1-28 Frow:

¢ Critical Messages *

There were two critical warning messages while validating this design.

Messages

[BD 41-1356] Address block
=/processing_system7y_0/S_AXI_HPOW/HPO_DDE_LOWOCM= is not mapped into
=/pl2ps_axi_0=. Please use Address Editor to either map or exclude it.

[BD 41-1356] Address block
=/processing_system7_0/5_AXI_HPO/MHPO_DDR_LOWOCM= is not mapped into
=/pl2ps_axi_0=. Please use Address Editor to either map or exclude it.

‘ Open Messages View

1-28 @&

JEES &S B Address Editor, fEJF Unmapped Slaves BtAEE 2, HH )
HPO JF AR 7 BTl #n& 1-29 fos:
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Diagram w Address Editor »
Q = s #
Cell  Slave Interface  Base Name Offset Address  Range High Address
v External Masters
~ B pl2ps_axi_0 (32 address bits : 0x00000000 [ 4G
e Unmapped Slaves (1)

S_AXl_HFO HPO_DDR_LOWOCM

K 1-29 EFEHhEgn i

Diagram

w7 F 77 I Auto Assign Address, 1EECEEH ZhFE AT Bl bk, @i 1-30 B

«  Address Editor ¥
Q = =

Cell

v

Auto Assign Address |
External Masters

ve Interface  Base Name Offset Address  Range High Address
~ [ pl2ps_axi_0 (32 address bits - 0x00000000 [ 4G
oo processing_system7_0 S_AKI_HPO HPO_DDR_LOWOCM IDxDDDD_DDUD 512M ~  0x1FFF_FFFF I
Kl 1-30 B35 Eethbik

» Address Editor
a a LW} n"

(&'l LhJ

4

B TNAE ST, ATLES], N CARa TEY, WE 131 PR
Diagram

o Q s +

» C gl T

¢ Validate Design

X
o Validation successful. There are no errors or critical warnings in this design.
0
1-31 Sk it

1.2.4.5 6% Block design 313

2l bl E#ME, RATCA%

Rkt “Block Design HLHL™H A F B I
BAIERE, H/2, B “Block Design BHCTRINEIRATEA Wit th, AT
%y Block Design @il — 434
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Sources % Design Signals 2 _ 0O Diagram w A
Q T &2 + : | a a i
.t

w Design Sources (2)
» YWerilog Header (1)
> @ fifo_axid_adapter (fifo_axid_adapterv) (3)
> @ Sil9022_Init (319022 _Initv) (2)
|> [7] system (system.bd) {2}'
® . bit8_trans_bit16 (bitS_frar

Source Node Properties... Cirl+E

@ disp_driver (disp_drivery) f@ OpenfFile Alt+C
> TFmE pll (pll.xci) Create HDL Wrapper...
@ uvart_byte_rx (uart_byte_ncv) View Instantiation Template i
. . g
| 2 = _I_J_tlp_sfr_eqr]t_s_l_ji -------------- Generate Output Products. .
Hierarchy @ |IP Sources Libraries
Reset Cutput Products. .

K] 1-32 A R

EREE O RN R FEEE jobs MIBE N AMEI AT %5 B
CPU MREE ), HARREFEOA, Wk 1-33 frs:

#  Generate Output Products X

The following output products will be generated.

Preview
Q = =
w 2 [5] system.bd (OOC per IP) by
= Synthesis
= Implementation
= Simulation
= Hw_Handoff w
Synthesis Options
() Global

(@) Out of context per IP

() Out of context per Block Design
Run Settings

Mumber of jobs: | 16 “

o
i B Arn - .

K 1-33 AL Rt i B
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B 5 S AR O R, BRI SR system, i #E Create HDL Wrapper...,
QIR %, WA 1-34 Pios:

Sources w Design Signals 2 _ 0O Diagram w Ad
Q = ||+ 4 @ a =
ot

w Design Sources (5]
» Verilog Header (1)
» @ fifo_axid_adapter (fifo_axid_adaptery) (2)

> @ Sil9022_Init (Si19022_Initv) (2)

5 - [ systemn (system.bd) (1 :||
@ . bit8_trans_bit16 (bitS_tran:

Source Mode Properties... tri+

[

@ disp_driver (disp_driver.y)

» TFmE pll (pll.xci)

=

Cpen File Alt+C

Create HDL Wrapper...

@ uart_byte_ni (uart_byte_ncv) View Instantiation Template

b Constraints (1)

Hierarchy IP Sources Libraries

Generate Output Products..

Reset Output Products...

1-34 QUEE

FEFH I D, FATERERAL vivado SRE BB REIF HAIERr, Wl 1-35 fir

#  Create HDL Wrapper

You can either add or copy the HOL wrapper file to the project. Use copy option if
you would like to modify this file.

Options

::: ::: Copy generated wrapper to allow user edits

I@ Let Vivado manage wrapper and auto-update

Cancel

1-35 QR

s OK Ja A% 1 2 E REE 2 B LS 1) system BUERE, Q1K 1-36 Fos:
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Sources . Design Signals 2 _ 0O
Q T ¢+ o
« [ Design Sources (&) &
> Werilog Header (1)
» @ fifo_axid_adapter (fifo_axi4_adapterv) (3)
> @ Sil9022=lnit [SiIE!EI22=Init.'-;:: (2)
~ @ system_wrapper (system_wrapperv) (1)
w <= @ system_i: system (system.bd) (1)
» @ system (systemwv) (4)
@ -. bit8_trans_bit16 (it _trans_hit16.v)
@ disp_driver (disp_driver.v)
_____ > FE I pllxc) ..M
Hierarchy |IF Sources Libraries Compile Order

1-36 Block Design 3%

BB XU FT I system wrapper.v, A1 40 1 2 FRATTH system, B4 5
RS

system system i
(.DDR_addr(DDR_addr),
.DDR_ba(DDR_ba),
.DDR_cas_n(DDR_cas_n),
.DDR_ck_n(DDR_ck_n),
.DDR_ck_p(DDR_ck_p),
.DDR_cke (DDR_cke),
.DDR_cs_n(DDR_cs_n),
.DDR_dm(DDR_dm),
.DDR_dq(DDR_dq),
.DDR_dgs_n(DDR_dgs_n),
.DDR_dqgs_p(DDR_dgs _p),
.DDR_odt(DDR_odt),
.DDR_ras_n(DDR_ras _n),
.DDR_reset_n(DDR_reset n),
.DDR_we_n(DDR_we_n),
.FIXED_IO ddr_vrn(FIXED IO ddr_vrn),
.FIXED_IO _ddr_vrp(FIXED_IO ddr_vrp),
.FIXED_IO mio(FIXED_IO mio),
.FIXED_IO ps clk(FIXED IO ps clk),
.FIXED_IO ps_porb(FIXED_IO ps_porb),
.FIXED_IO ps srstb(FIXED IO ps srstb),
.pl2ps_axi © araddr(pl2ps axi @ araddr),
.pl2ps_axi_@ arburst(pl2ps_axi_@ arburst),
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.pl2ps_axi_@ arcache(pl2ps_axi_@_arcache),
.pl2ps_axi @ arlen(pl2ps axi @ arlen),
.pl2ps_axi_@ arlock(pl2ps_axi_@_arlock),
.pl2ps_axi_@ arprot(pl2ps_axi_@_arprot),
.pl2ps_axi © arqos(pl2ps axi @ arqos),
.pl2ps_axi_@ arready(pl2ps_axi_© arready),
.pl2ps_axi_@ arregion(pl2ps_axi_©_arregion),
.pl2ps _axi @ arsize(pl2ps axi @ arsize),
.pl2ps_axi_@ arvalid(pl2ps_axi_@_ arvalid),
.pl2ps_axi © awaddr(pl2ps axi © awaddr),
.pl2ps_axi_©@ awburst(pl2ps_axi_@_ awburst),
.pl2ps_axi © awcache(pl2ps _axi @ awcache),
.pl2ps_axi_@ awlen(pl2ps_axi_@ awlen),
.pl2ps_axi_@ awlock(pl2ps_axi_©@ awlock),
.pl2ps_axi_@ awprot(pl2ps_axi_@_ awprot),
.pl2ps_axi_@ awqgos(pl2ps_axi_@ awqos),
.pl2ps_axi © awready(pl2ps axi © awready),
.pl2ps_axi_@ awregion(pl2ps_axi_©_ awregion),
.pl2ps_axi_@ awsize(pl2ps_axi_©0 awsize),
.pl2ps_axi_@ awvalid(pl2ps_axi_© awvalid),
.pl2ps_axi_@ bready(pl2ps_axi_©0 bready),
.pl2ps_axi © bresp(pl2ps _axi @ bresp),
.pl2ps_axi_@ bvalid(pl2ps_axi_© bvalid),
.pl2ps_axi_@ rdata(pl2ps_axi_@ rdata),
.pl2ps_axi_@ rlast(pl2ps_axi_@ rlast),
.pl2ps_axi_@ rready(pl2ps_axi_©_rready),
.pl2ps_axi @ rresp(pl2ps axi @ rresp),
.pl2ps_axi_@ rvalid(pl2ps_axi_© rvalid),
.pl2ps_axi_@ wdata(pl2ps_axi_@ wdata),
.pl2ps_axi_@ wlast(pl2ps_axi_0 wlast),
.pl2ps_axi_@ wready(pl2ps_axi_© wready),
.pl2ps_axi_@ wstrb(pl2ps_axi_@ wstrb),
.pl2ps_axi_@ wvalid(pl2ps_axi_© wvalid),
.pl2ps_axi_aclk_©(pl2ps_axi_aclk_0),
.pl2ps_axi resetn @(pl2ps axi resetn 0),
.ps2pl clk50m ©(ps2pl clk50m 0),
.ps2pl_resetn_0(ps2pl_resetn_0));

Hrf, DDR 5 FIXED_IO #H 23 11y PS % 15 pl2ps_axi AH 5K H AT
FH AT PLAFES] AXTE LR 88 5 N PS BIAH G 1 ps2pl AH 5K 1 3%
I, PS unfin gy PL (G S 1 .

1.2.5 BT E ¥ i+

Zoid EidOPRR, ATV 7ML, 3T RS EA w2 S i
TR, B ER SRR T
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B RAZESIE AR

RRTRZ BN -

I

module uart _hp ddr3_ tft800x480 hdmi(

//user

input reset_n s
output led ,
//TET Interface

output [15:0] TFT_rgb ,
output TFT_hs 5
output TFT_vs ;
output TFT_clk ,
output TFT_de ;
output TFT_pwm 5
//Rx uart Interface

input uart_rx s
//ov5640 init IIC interface
output SiI9022_sclk ;
inout SiI9022 sdat s
//DDR3 Interface

// Inouts

inout [31:0] ddr3_dq 5
inout [3:0] ddr3_dqgs_n ,
inout [3:0] ddr3_dgs_p s
// Outputs

output [14:0] ddr3_addr s
output [2:0] ddr3_ba s
output ddr3_ras_n s
output ddr3 cas n s
output ddr3 we n s
output ddr3_reset_n s
output [0:0] ddr3 ck_p s
output [0:0] ddr3_ck_n s
output [0:0] ddr3_cke s
output [0:0] ddr3 cs n s
output [3:0] ddr3_dm s
output [0:0] ddr3_odt ,
inout FIXED IO ddr_vrn ,
inout FIXED_IO ddr_vrp ,
inout [53:0] FIXED_IO mio ’
inout FIXED_IO ps_clk ,
inout FIXED_IO ps_porb ,
inout FIXED IO ps srstb

//Resolution_800x480 14 &4 N 33MHz
parameter IMAGE_WIDTH = 800,
parameter IMAGE_HEIGHT = 480;

//PL {# [ DDR fJEHibl, B —E S A% PS H

//TET Hmsan
//TET 1T R E S
//TFT [R5 S
//TET G 20 8
//TET Bk fHigE
//TET B
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wire
wire
wire
wire
wire
wire
wire
wire

wire
wire
wire
//tft
wire
wire

//VGA
wire
wire
wire

wire

wire

wire [15:0]

parameter DDR_BASE_ADDR = 32'h1800000;

//*********************************

//Internal connect
//*********************************

//clock

ps2pl_clk5em_@; //HRZGHIEPf N, 50MHz
ps2pl_resetn_0; //BfifE5HiA

pll locked;

loc_clk50m;

loc_clkle0m;

disp_clk;

disp_clk5x;

reset;

//camera interface
wire [15:0]

image_data;
image_data_valid;
image_data_hs;
image_data_vs;

frame_begin;
disp_data_req;
disp_data;

[4:0]Disp Red;
[5:0]Disp_Green;
[4:0]Disp_Blue;

wire [15:0]

//wr_fifo Interface

wrfifo_clr;
wrfifo_din;
wrfifo_wren;

//rd_fifo Interface

wire rdfifo_clr;
wire rdfifo_rden;
wire [15 :0] rdfifo_dout;
//axi
wire [3:0] s_axi_awid;
wire [31:0] s_axi_awaddr;
wire [7:0] s_axi_awlen;
wire [2:0] s_axi_awsize;
wire [1:0] s_axi_awburst;
wire [0:0] s_axi_awlock;
wire [3:0] s_axi_awcache;
wire [2:0] s_axi_awprot;
wire [3:0] s_axi_awqos;
wire [3:0] s_axi_awregion;
wire s_axi_awvalid;
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wire s_axi_awready;
//

wire [63:0] s_axi_wdata;
wire [7:0] s_axi_wstrb;
wire s_axi_wlast;
wire s_axi_wvalid;
wire s_axi_wready;
//

wire [3:0] s_axi_bid;
wire [1:0] s_axi_bresp;
wire s_axi_bvalid;
wire s_axi_bready;
//

wire [3:0] s_axi_arid;
wire [31:0] s_axi_araddr;
wire [7:0] s_axi_arlen;
wire [2:0] s_axi_arsize;
wire [1:0] s_axi_arburst;
wire [0:0] s_axi_arlock;
wire [3:0] s_axi_arcache;
wire [2:0] s_axi_arprot;
wire [3:0] s_axi_arqos;
wire [3:0] s_axi_arregion;
wire s_axi_arvalid;
wire s_axi_arready;
//

wire [3:0] s_axi_rid;
wire [63:0] s_axi_rdata;
wire [1:0] s_axi_rresp;
wire s_axi_rlast;
wire s_axi_rvalid;
wire s_axi_rready;
//

wire s_axi_aclk;
wire s_axi_resetn;
//

wire [7:0] uart_byte;
wire uart_byte vaild;

assign loc_clk50m
assign s _axi_aclk

wire pl_reset_n;
wire reset _pre;
reg [19:0] reset_sync;

ps2pl_clk50m_0;
loc_clk1e0m;

assign pl reset n = ps2pl resetn_© & reset n;
assign reset_pre = ~pll locked;
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//PS JeRIHENL, PL HIEHRE AR G IEIE 20 N & 1]
always@(posedge loc_clk100m or posedge reset _pre)
begin
if(reset_pre)
reset_sync <= {20{1'b1}};
else
reset_sync <= reset_sync << 1;
end

assign reset = reset_sync[19];
assign s _axi_resetn = ~reset;

uart_byte rx#(
.CLK_FRQ(100_000 000)

)
uart_byte rx(
.Clk (loc_clkieem ),
.Reset n ('reset ),
.Baud_Set (3'd5 ), //1562500bps
.uart_rx (uart_rx ),
.Data(uart_byte )
.Rx_Done (uart_byte vaild )
)s
bit8_trans_bitl6 bit8 trans_bitl6
(
.clk (loc_clkl1eem )
.reset_p (reset )
.bit8 in (uart_byte ),
.bit8 in_valid (uart_byte_vaild ),
.bitl6 out (image data ),
.bitl6_out_valid (image_data_valid)
)s
pll pll
(
// Clock out ports
.clk outl (loc_clkleom ), // output clk outl
.clk_out2 (disp_clk ), // output clk_out2
// Status and control signals
.resetn (pl_reset n ), // input reset
.locked (pll locked ), // output locked
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// Clock in ports
.clk _in1 (ps2pl clk50m © ) // input clk inil
)s

assign wrfifo_clr
assign wrfifo_wren
assign wrfifo_din

reset;
image_data_valid;
image_data;

reset || frame_begin;
disp _data_req;
rdfifo_dout;

assign rdfifo_clr
assign rdfifo_rden
assign disp_data

/1 RIRIEER

disp_driver disp_driver(
.ClkDisp (disp_clk )
.Rst_p (reset )
.Data (disp_data )
.DataReq (disp_data_req ),
.H_Addr ( )
.V_Addr ( )s
.Disp_HS (TFT_hs )
.Disp_VS (TFT_vs ),

.Disp_Red (Disp_Red ),
.Disp_Green (Disp_Green ),
.Disp_Blue (Disp_Blue ),

.Frame_Begin (frame_begin )
.Disp DE (TFT_de ),
.Disp PCLK  (TFT_clk )

)3
assign TFT_rgb = {Disp_Red,Disp_Green,Disp_Blue};
assign TFT_pwm = 1'bil;

fifo_axi4 adapter #(

.FIFO_DW (16 ),
.WR_AXI_BYTE_ADDR_BEGIN (DDR_BASE_ADDR + 1'bl ),
.WR_AXI_BYTE_ADDR_END  (DDR_BASE_ADDR +

IMAGE_WIDTH*IMAGE_HEIGHT*2),
.RD_AXI_BYTE_ADDR_BEGIN (DDR_BASE_ADDR + 1'bl ),
.RD_AXI_BYTE_ADDR_END  (DDR_BASE_ADDR +

IMAGE _WIDTH*IMAGE HEIGHT*2),

.AXI_DATA_WIDTH (64 ),
.AXI_ADDR_WIDTH (32 ),
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(

.AXI_ID
.AXI_BURST_LEN

length = 16
)fifo_axi4_adapter_inst

//clock reset
.clk
.reset

//wr_fifo Interface

.wrfifo clr
.wrfifo_clk
.wrfifo_wren
.wrfifo_din
wrfifo_full
wrfifo_wr_cnt

//rd_fifo Interface

.rdfifo_clr
.rdfifo_clk
.rdfifo_rden
.rdfifo_dout
.rdfifo_empty
.rdfifo_rd_cnt

// Master Interface Write Address Ports

.m_axi_awid
.m_axi_awaddr
.m_axi_awlen
.m_axi_awsize
.m_axi_awburst
.m_axi_awlock
.m_axi_awcache
.m_axi_awprot
.m_axi_awqos
.m_axi_awregion
.m_axi_awvalid
.m_axi_awready

(4'b0000
(8'd15

(loc_clk1leem
(reset

(wrfifo clr
(loc_clkleem
(wrfifo_wren
(wrfifo_din
(
(

(rdfifo_clr
(disp_clk
(rdfifo_rden
(rdfifo_dout

(
(

(s_axi_awid
(s_axi_awaddr
(s_axi_awlen
(s_axi_awsize
(s_axi_awburst
(s_axi_awlock
(s_axi_awcache
(s_axi_awprot
(s_axi_awqos
(s_axi_awregion
(s_axi_awvalid
(s_axi_awready

// Master Interface Write Data Ports

.m_axi_wdata
.m_axi_wstrb
.m_axi_wlast
.m_axi_wvalid
.m_axi_wready

// Master Interface Write Response Ports

.m_axi_bid
.m_axi_bresp
.m_axi_bvalid
.m_axi_bready

(s_axi_wdata
(s_axi_wstrb
(s_axi_wlast
(s_axi_wvalid
(s_axi_wready

(4'b0000
(s_axi_bresp
(s_axi_bvalid
(s_axi_bready

// Master Interface Read Address Ports

)>
)>

)>
)s
)s
)>
)s
)>

)s
)>
)s
)s
)>
)s

)>
)>
)>
)>
)>
)>
)>
)>
)>
)>
)>
)>

)s
)s
)s
)s
)s

)>
)>
)s
)>

)>
) //axi burst
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)5

.m_axi_arid
.m_axi_araddr
.m_axi_arlen
.m_axi_arsize
.m_axi_arburst
.m_axi_arlock
.m_axi_arcache
.m_axi_arprot
.m_axi_arqos
.m_axi_arregion
.m_axi_arvalid
.m_axi_arready
// Master Interface Read Data Ports
.m_axi_rid
.m_axi_rdata
.m_axi_rresp
.m_axi_rlast
.m_axi_rvalid
.m_axi_rready

(s_axi_arid
(s_axi_araddr
(s_axi_arlen
(s_axi_arsize
(s_axi_arburst
(s_axi_arlock
(s_axi_arcache
(s_axi_arprot
(s_axi_arqos
(s_axi_arregion
(s_axi_arvalid
(s_axi_arready

(4'b0000
(s_axi_rdata
(s_axi_rresp
(s_axi_rlast
(s_axi_rvalid
(s_axi_rready

system_wrapper system_wrapper

(

.DDR_addr
.DDR_ba
.DDR_cas_n
.DDR_ck_n
.DDR_ck_p
.DDR_cke

.DDR_cs_n

.DDR_dm

.DDR_dq
.DDR_dgs_n
.DDR_dqgs_p
.DDR_odt
.DDR_ras_n
.DDR_reset_n
.DDR_we_n
.FIXED_IO ddr_vrn
.FIXED_IO ddr_vrp
.FIXED_IO mio
.FIXED_IO_ps_clk
.FIXED_IO ps_porb
.FIXED_IO ps_srstb
.ps2pl clk56m ©

(ddr3_addr
(ddr3_ba
(ddr3_cas_n
(ddr3_ck_n
(ddr3_ck_p
(ddr3_cke

(ddr3_cs_n
(ddr3_dm

(ddr3_dq
(ddr3_dgs_n
(ddr3_dgs_p
(ddr3_odt
(ddr3_ras_n
(ddr3_reset_n
(ddr3_we_n
(FIXED_IO ddr_vrn
(FIXED_IO_ddr_vrp
(FIXED_IO mio
(FIXED_IO ps_clk
(FIXED_IO_ps_porb
(FIXED_IO ps_srstb
(ps2pl clk50m o

)s
)s
)s
)s
)s
)s
)s
)s
)s
)s
)s
)s

)s
)>
)>
)s
)>
)

)>
)>
)>
)>
)>
)>

)>
)>
)>
)s
)>
)>
)s
)>
)s
)s
)>
)s
)>
)>
)s
)s
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.ps2pl_resetn_o (ps2pl_resetn_o )
//Slave Interface Read Address Ports
.pl2ps_axi_@ araddr (s_axi_araddr )
.pl2ps_axi_@ arburst (s_axi_arburst )
.pl2ps_axi @ arcache (s_axi_arcache ),
.pl2ps_axi_@_arlen (s_axi_arlen )
.pl2ps _axi @ arlock (s_axi_arlock ),
.pl2ps_axi @ arprot (s_axi_arprot ),
.pl2ps_axi_@ arqos  (s_axi_arqos )
// .pl2ps_axi_© arregion(s_axi_arregion ),
.pl2ps_axi_ @ arready (s_axi_arready )
.pl2ps_axi_@ arsize (s_axi_arsize )
.pl2ps_axi_@_arvalid (s_axi_arvalid )
//Slave Interface Write Address Ports
.pl2ps_axi_@_awaddr (s_axi_awaddr )
.pl2ps_axi_@_ awburst (s_axi_awburst )
.pl2ps_axi @ awcache (s_axi_awcache ),
.pl2ps_axi_@ awlen (s_axi_awlen )
.pl2ps_axi_©@ awlock (s_axi_awlock )
.pl2ps_axi_@ awprot (s_axi_awprot )
.pl2ps_axi_@ awqgos  (s_axi_awqgos )
// .pl2ps_axi_©@ awregion(s_axi_awregion ) g
.pl2ps_axi_@ awready (s_axi_awready )
.pl2ps_axi_© awsize (s_axi_awsize )
.pl2ps_axi_©@ awvalid (s_axi_awvalid )
//Slave Interface Write Response Ports
.pl2ps _axi @ bready (s_axi_bready )
.pl2ps_axi © bresp (s_axi_bresp )
.pl2ps_axi_@ bvalid (s_axi_bvalid )
//Slave Interface Read Data Ports
.pl2ps_axi_@ rdata (s_axi_rdata )
.pl2ps_axi_@ rlast (s_axi_rlast )
.pl2ps _axi @ rready (s_axi_rready ),
.pl2ps_axi_@ rresp (s_axi_rresp )
.pl2ps_axi_@_ rvalid (s_axi_rvalid )
//Slave Interface Write Data Ports
.pl2ps_axi_@ wdata (s_axi_wdata )
.pl2ps_axi_@ wlast (s_axi_wlast )
.pl2ps_axi_@ wready (s_axi_wready )
.pl2ps_axi_ @ wstrb  (s_axi_wstrb )
.pl2ps_axi_@ wvalid (s_axi_wvalid )
//Slave Interface ACLK RESET
.pl2ps_axi_aclk_© (s_axi_aclk )
.pl2ps_axi_resetn_© (s_axi_resetn
)s

reg [20:0]cnt;
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reg Go;

always@(posedge ps2pl clk50m_© or negedge ps2pl resetn_9)
if(lps2pl_resetn_0)
cnt <= 9;
else if(cnt <= 499999)
cnt <= ¢cnt + 1
else
cnt <= 500001;

always@(posedge ps2pl clk50m_© or negedge ps2pl resetn 9)
if(!ps2pl_resetn_0)
Go <= 0,
else if(cnt == 499999)
Go <= 1'b1;
else
Go <= 0;

SiI9022 Init SiI9022 Init(
.Clk(ps2pl_clk50m_0),
.Rst_n(ps2pl_resetn_0),

.Go(Go),
.device_id(8'h72),
.Init_Done(led),

.i2c_sclk(SiI9022 sclk),
.i2c_sdat(SiI9022_sdat)

)5

endmodule

TRZ o T S AEER G B RA T 2 SN, X HEFEE R
UWEAL. TZEH AERZ BN E S, XEESHZRESLL T N EAL
ERE) VI

1. M ZYNQ#ZH:HiH), PSifites PL I E A5 5 ps2pl_resetn_0

2. HFPRMIANKEALE S reset_n

3. T ps2pl resetn 0l reset n =4 PL E4715 5 pl reset n
4. PR PL R AL PS Z 5 IE NG reset
5. HTEAM AXT S E A5 5 s_axi_resetn

FAES 3ETEMES 1 f2, 4 PSEAEMH T EAME, plreset n ZA,
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ARAGSEEL T
Iassign pl reset n = ps2pl resetn © & reset n; |
pl reset n{5 S#HIE PLL IR AAE 5, Pk PLL REW8 58— 8] 146 T4E.
PLL M A58 53 o HAG E I e 22— e AN ), fERFBhASE J5, PLL <t
EHFH locked (55 . BB, MEMEEE, RGREWIERIT, (0] LUITE A
PP AL, XS locked 15 ZHAE, FATTHAE RGBT A] DAAE RS A7 B TH A5
.
lassign reset pre = ~pll locked;

BRI GCHE L BT PS, FrbA RGEH) RSN 5 DAL 22 it AN .
RGE SN PSH PL &AL, ME/EHRAE bit XAECE PL, 4235 HBELECE PS,
1247 PS A FREF

MAEX — 8 E [ s i, i PLiwss T PS 4in TAE, s Hi3W PL b AR 22
5 DDR3 {H/2 PS wiiit RACE e R, M- FEBCRIEHIE DL N T RE G Fi s Ol
PATTE ZAk PL i (R A 43R — BRI [a],  HET 1S 2 A S 5 reset, UL SEI
e

//PS JRTHENL, PL HIEHEE LIRIIAL G IEIE 20 AN & 3
always@(posedge loc_clk100m or posedge reset_pre)
begin

if(reset_pre)

reset_sync <= {20{1'bl1}};
else

reset_sync <= reset_sync << 1;
end

assign reset = reset_sync[19];

reset {5 5 T-Fx PLL Ah/MEBIGELL, 18 Block design H1 ]
WA K] AXI Interconnect BEHRMAE R E A7, FHEWE reset ERLRIIRATF HIY
s_axi_resetn #%21_I, RALSEILWI -
‘assign s_axi_resetn = ~reset;

PA_EAE Je A IR TR it AL TR %A BALE 5 B R K AE . TR 5e T
B, BATTE et e 5 OF T AR, S AR bit X R, 4 RES
HH AR B R SO

1.2.6 5| IZIR

&L R E 1, o Package Pin A 1/O Std A2 BRATEA RN A . AT
BRI LS %R 122, SRS RE W& 1-37 Fis.
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®1-2 51 RCER

Pin Name Signial Name Pin NO. Pin Name Signial Name | Pin NO.
FPGA_UART_RX | uart_rx K16 TFT_rgb[12] | Display_R1 V16
FPGA_KEYO reset_n F20 TFT_rgb[11] | Display_RO T15
AUD_I2C_SCL Si19022_sclk T10 TFT_rgb[10] | Display_G5 | V20
AUD_I2C_SDA Sil9022_sdat R14 TFT_rgb[9] | Display_G4 u17
FPGA_LEDO led T14 TFT_rgb[8] | Display_G3 | V18
TFT_clk Display_PCLK ui15 TFT_rgb[7] | Display_G2 T16
TFT_de Display_DE W15 TFT_rgb[6] | Display_G1 R16
TFT_pwm Display_BL R17 TFT_rgb[5] | Display_GO u19
TFT_hs Display HSYNC | U14 TFT_rgb[4] | Display_B4 Y19
TFT_vs Display_VSYNC | W14 TFT_rgb[3] Display_B3 W18
TFT_rgb[15] Display_R4 W20 TFT_rgb[2] | Display_B2 Y18
TFT_rgb[14] Display_R3 W19 TFT_rgb[1] | Display_B1 W16
TFT_rgb[13] Display_R2 V17 TFT_rgb[0] | Display_BO Y17

TelConsole |Messages |Log |Reports | DesignRuns | PackagePins |UOPorts x
Q = & 4+ 4
Name Direction NegDiff Pair  Package Pin Fied Bank 110 Std Veco Vref Drive Strength Slew Type Pull Type Off-Chip Termination  IN_TERM
> s DDR_38849 (71 (Muttple) v 502 (Mutiple)* (Multiple)  (Multiple) ~ (Mutiple) (Multiple) NONE FP_VTT_50
» & FIFO_READ_3567 (1)  OUT v 34 LvCMOSI3T ~ 3300 12 ~  sLow ~  NONE v FP_VTT_50 -
> s FIXED_IO_38849 (59)  INOUT v (Muliple) (Multiple)* (Hultiple) ~ (Multiple) (Multiple) NONE FP_VTT_50
~ i read_clk 3567 (1 our - 34 LVCMOS3  ~ 3300 12 ~  sLow ~  NONE ~  FP_VTT_50 -
~  Scalar ports (1
@ TFT_dk our Uts vl - a4 | Lvowosaz  ~ 2300 12 v sLow ~  NONE ©  FP_VTT_50 v
~ @ TFT_rgb (16 our - 34| Lvowosaz  ~ 3300 12 ~  sLow ~  NONE v FP_VTT_50 -
@ TFT_rgbi15] out wzo v| v 3¢| Lvemosaz  ~ 3300 12 v sLow v NONE v FP_VTT_50 v
@ TFT_rgbl14] our wia vl o~ 34 Lvewosaz ~ 3300 12 ~  sLow ~  NONE ~  FP_VTT_50 -
@ TFT_rgoi13] out 7 v| ~ 34| LVCMOS33®  ~ 3300 12 v sLow v NONE v FP_VTT_50 v
@ TFT_rgo12] out V16 vl v~ 34| Lvemosaz  ~ 3300 12 v sLow ~  NONE v FP_VTT_50 v
@ TFT_rgoj11] our Ti5 vl - 34| Lvowosaz  ~ 3300 12 ~  sLow ~  NONE v FP_VTT_50 -
4 TFT_rgol10] out V20 v| v 3¢| Lvemosaz  ~ 3300 12 v sLow v NONE v FP_VTT_50 v
@ TFT_rgbio] out u17 vl o~ 34 Lvemosaz ~ 2300 12 ~  sLow ~  NONE ~  FP_VTT_50 -
@ TFT_rgbis] out vig vl - 34| Lvomosaa ~ 3300 12 v sLow ~  NONE v FP_VTT_50 v
@ TFT_rgof7] out T16 v v 34| Lvemosaz  ~ 3300 12 v sLow ~  NONE v FP_VTT_50 v
4 TFT_rgole] our R16 vl - 34| Lvowosaz  ~ 3300 12 ~  sLow ~  NONE v FP_VTT_50 -
@ TFT_rgbis] our U9 vl v 34| Lvowoszz ~ 3300 12 v sLow ~  NONE v FPVTT_50 v
@ TFT_rgbia] out ¥19 vl o~ 34 Lvemosaz ~ 2300 12 ~  sLow ~  NONE ~  FP_VTT_50 -
@ TFT_rgbi3] out wig vl - 34| Lvomosaa  ~ 3300 12 v sLow ~  NONE v FP_VTT_50 v
@ TFT_rgni2] our vig vl ~ 34| Lvowosaz ~ 2300 12 v sLow ~  NONE v FP_VTT_50 v
@ TFT_rgol1) our wis vl - 34| Lvowosaz  ~ 3300 12 ~  sLow ~  NONE v FP_VTT_50 -
<@ TFT_rgbj0] out 17 v| v~ 3¢| Lvemosaz  ~ 3300 12 v sLow v NONE v FP_VTT_50 v
~ = Scalar ports (3
@ led our Tie vl - 34| Lvomosaa ~ 3300 12 v sLow ~  NONE v FPVTT_50 v
@ resetn N F20 vl ~ 35| Lvcuosaz ~ 2300 NONE ©  NONE v
4 sil9022_sclk our THo vl - 34| Lvowosaz  ~ 3300 12 ~  sLow ~  NONE v FP_VTT_50 -
@ sil9022_sdat INOUT R14 vl v 34| Lvowoszz ~ 3300 12 v sLow ~  NONE v FPVTT_50 v
@ TFT_hs our ute vl o~ 34 Lvemosaz ~ 2300 12 ~  sLow ~  NONE ~  FP_VTT_50 -
@ TFT_pwm our R17 v| - 3¢| LvCMOS33®  ~ 3300 12 v sLow ¥ NONE v FP_VTT_50 v
@ TFTvs our wis vl ~ 34| Lvowosaz ~ 2300 12 v sLow ~  NONE v FP_VTT_S0 v
B vart_nx N K16 vl - 35| Lvomosaz  ~ 3300 NONE ~  NoNE -

Kl 1-37 512> Ee

SERAI R G ARG bit Wi, fE bit ARERE, R file->Export->Export
Hardware... 5t A4, 4n&] 1-38 o
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g FPGA BIBA S AL IS 1E FF IR
H3x TR EY FPGA 3an -2 Re FFEIR il BJEARX=ZTL—TH

File Edit Flow Tools Reports Window Layout View H
oL -
Project y 2 b, b H ol

I Add Sources... LABORATED DESIGN - xc7z020clg4

Close Project
lcl Console | Messages | Log

a x = = + 4

»
Mame
5 i DDR_38849 (71)

Close Elaborated Design

Constraints

» [ FIFO_READ_3567 (1)

Checkpoint »

» m FIXED_ID_38848 (59)
P ' | o & read_clk_3567 (1)
Text Editor 3 ~ |, Scalar ports (1)
Import , TFT_clk
I Export Hardware... I
Launch SDK Export Constraints...
Print . Export IBIS Model...

1-38 5 REfF

BB — IR, X AT A e LR, W 1-39 s

| #% Export Hardware >

Export hardware platform for software
development tools. '

[ IIZI Include bitstream I

Exportto: | & =Localto Project= w

I:‘.?‘:I Cance'

K 1-39 5t

SO A RAE BT B A AT O TR AR, kM HEKRT N EH
N.sdk FISCHEIE, ZSCEIEFSRAFR SDK M OESC . #EA SO S (EREF 213
IR )5 2205 hdf BOREPF BEIRFA SO, anB 1-40 o

logic » 7020 » uart hp ddr3 tf800x480 hdmi :»|uar‘t_hp_ddrB_tl'tBDDxd-BD_hdmi.sdkI

® | uart hp_ddr3 t800x480_hdmi.hdf |

1-40 3 PR AR SRR S

% N RFA1IZ1T SDK FF4h PS #4rA¥#it. midi File->Launch SDK, #kff
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S BRI B A, X IR TR BRI ST OK, A& NIRATTIA A SDK #
1, WK 1-41 i

Edit Flow Tools Repors Window Layout View Help = O QuickAcce
, =P, L | o =

[LABORATED DESIGN - xc7z020clg400-1 (active)

Project
I Add Sources..

Close Praject prcl Console Messages Log Reports Design Runs Package

Close Elaborated Design Q | p aunch SDK %
Constraints 4 |Nam| |F'air
Launch software development tool.

’ y

7
Checkpoint 3 |

>
P » v' Exported location: | « <Local to Project= w
Text Editor 3

Workspace: |« =Local to Project= -

Import » |

w
Export » |
Erint... Ctrl+F TFT_rgb[13] TouT
Exit TFT_ragb[12] ouT

Kl 1-41 iz47T SDK

1.2.7 i54T SDK

SDK BAFAEFT I 5 2 Qe AR 8], 4 3 H (0 B8 A Bt 18 SOOI 21 T
fEEiE s, AREE bit EAK— RS, WA 1-42 fos:

B vart_hp_ddr3_tt800x480_hdmi.sdk - C/C++ - uart_hp_ddr3_tR800x480_hdmi_hw_platform_0/system.hdf - Xilinx SDK - m} X
File Edit MNavigate Search Project Run Xilinx Window Help

08~ Br-R-iH-O0- D EDBES ST E D [Quick Access] | & ||

[ Project Explorer 52 = B  [ggsystem.hdf 2 = B8 groE ™ = B8
gl =

v [ uvart_hp_ddr3_tft800x480_hdmi_hw_platfc

A An outline is not available.

uart_hp_ddr3_tft800x480_hdmi_hw_platform_0 Hardware Platfor

ps7_init_gpl.c Design Information
ps7_init_gplh
ps7 initc Target FPGA Device: 7z020
ps?iinith Part: xc7z020clg400-1
é ps?iinit.htm\ Created With: Vivado 2018.3
ps?"_initltc\ Created On: Mon Apr 3 14:37:04 2023

4 system.hdf

3 b ddr3 hE00wdS0 hdmibi Address Map for processor ps7_cortexa9 [0-1]
/| uart_hp_aar3 | _ndmi.bit

Cell Base Addr High Addr Slave I/f
I-fiqf‘{ B I ps7_intc_dist 0 0xf8f01000 0xfBf01 fff
-k LIH ne7 srutimear 0 hFRFONAENN OfAfnaE1f M

<
< > Overview

4 Target Connections 52 < 48 = O [l Pr. 82 &7 C Pr 5 = O [E]SDKlog 52 @=0O
(= Hardware Server = 11:31:47 INFO : Registering command handlei .
(= Linux TCF Agent 0 iterns 11:31:47 INFO : Launching XSCT server: xsc

- . . ES 11:31:47 INFO : XSCT server has started su
(= QEMU TcfGdbClient Description ResoL  11:31:47 INFO ¢ Successfully done setting | ¥
< >
< >

1-42 SDK Ftifi
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4453 FPGA EIBA R FEIEFIR

LSETFHESRIEHY FPGA 2L TR HED FHRMR #HI SIEHHARL=TL—H

HA ps7_init.tcl A1 bit SCAFE AR BT BT TR 1 SCH:, RN PS b 14
Wik (BB WA, 5%~ PLIECE M, K 1-43 Fis:

(75 Project Explorer &2 = O
BE&|Y ¥
v (3 uart_hp_ddr3_tft800x480_hdmi_hw_platfc
ps7_init_gpl.c
ps7_init_gplh
ps7_init.c
ps7_inith
@ ps7_inithtml
ps7_init.tcl

5 system.hdf
| uart_hp_ddr3_tft800x480_hdmi.bit

1-43 TAE=1H]

HI T AR B & PS B P RE, B RAE L, BAME SR 7R TR
Beih, & FORAEA] DUERRAEA, ST RESRIRIE 1.

1.3 MEZWAE

AT RT ACZ702 JF R A DAL B BB 6, Bt 7 B E
FH3 PL i i £ 11, Kb 75 BRE R 40pin #6322 11 4% EDA #0 .

1.3.1 ARG R4

1. ACZ702 JF R IR

2. HEZL—R (AT
3. Type-c &R

4. EDA HER—
5. HDMI £k —1H%

6. < HDMI B 1A S 38— 63
1.3.2 WPEHAE TR

AL BB R EGAIE, FEIGUELL R =/ N5
1. Befg it 45 25 TFT B#A1 HDMI Bongs, Sonfase.
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2. AEM IR REE, RIFEI G R E 7 2R om g
3. BETIEHAMLENI AL, RISCHLLETE E AL B 5 ooxt N A Hod o

1.3.3 TR
AAEE RN & 1-44 FTE] 1-45 s

/

AWM 20624 80C 60OV vw-1

AWM 20624 80C 6oV VW-1
AWM 20624 80C 60V vw-1

AWM 20624 80C 60V V

AWM 20624 80C 64

! VW-1 AWM 20624 8¢

000000

Kl 1-45 BEfFESRE (2

. . 2Rl k. cn
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LSETFHESRIEHY FPGA 2L TR HED FHRMR #HI SIEHHARL=TL—H

f§iFl HDMI Z6285E 80T K5 HDMI o ge, FEEZSE —ImiE T KR
HDMI #2111, —umiddz Wonds HDMI 4211 B EIT RS TFT bt
HERRINE R R I (I Sk 7R 50 s 1% EDA $h R BGHEEAE T KR 40pin 2
FI b, EWRERRR, BEORNIZ— S WA type-c L HRIEREIT KA PS M1
WO TN, —HRIEE: EDA R LM M.

T AR A Bk, BRI aT DAE R type-c Zefibi, FEIEH:5E
B J 4 FEE R RS T SRR BN 26 B B, 2 R ORAE P DLEA R T

1.3.4 G AL B T

PO ERE PS, KNULFZE@EL SDK #Hrkesk. A d TR E
platform SCf43%, %% Run As->Run Configurations..., S A BT, WK 1-46
FiR:

uart_hp_ddr3_tft800x480_hdmi.sdk - C/C++ - uart_hp_ddr3_tft800x480_hdmi_hw_platform_0/system.hdf - Xilinx SDK - O x

File Edit MNavigate Search Project Run Xilinx Window Help

= |- @~ H%-Q0- WD ERE & & Dy [Quick Access] {| [ | |E@
[ Project Explorer &2 = <===':>| ¥ ¥ = 8 [gsystemhdf 2 =8 Fox = B8
Vl (3 vart_hp_ddr3 t800x480 hdmi_hw_platform 0 | l'

1art hn ddr Ht200x480 hdmi hw nlatform 0 Hardware Plz

ps7_init_gpl.c New 3 An outline is not available.
ps7_init_gpl.h Go Into
ps7_init.c
ps7_inith [E Copy Ctrl+C
@ ps7_inithtml Paste Ctrl+V
ps7_inittcl K Delete Delete
[ system.hdf Move... P
Nj uart_ hp_ddr3_tft800x480 hdmi Rename... F2
Ly Import..
g Export.. Ir High Addr Slan
n Refresh F5 0 OxfBFO11H
.ﬁ. Target Connections %2 H Close Project 0 0xFBf0061F

(= Hardware Server 2
(== Linux TCF Agent >

= QEMU TcfGdbClient 2 3 Run Configurations... 3

Close Unrelated Projects Peedannnds

eBLIlES > o SDK Log 5 B=0
i 13
Eomparait = 11:31:47 INFO  : Registering command hant ,
Restore from Local History... 11:31:47 INFO  : Launching XSCT serwver: 3
11:31:47 INFO @ XSCT server has started
23 Program FPGA Re  11:31:47 INFO  : Successfully done settir,,

E Configure Performance Analysis sl E >

Change Hardware Platform Specification

{2 vart_hp_ddr3_tft800x480_hdmi_hw pla

Team »

1-46 QA E
FEFET R () ST FRATT 7 S AT a0 R A
1. R e =i 2 —4> GDB fc & 1
2. s Search...¥8 1 bit XA ps7_init.tel JHIA

3. /4] & Reset entire system. Program FPGA. Run ps7_init. Run
ps7_post_config

4. widi Apply, PRAFXIECEARSSIBE
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5. i Run, JFUABEH
AH D IR AR an ] 1-47 Fos:

BB Run Configurations

Create, ge, and run config i
Run or Debug an SDK executable @
g e
.4\!|¥| 1"”"" Ig.l'bl—l_‘['ﬂ‘!

Name: |GDB Debugger on Local
@ Target Setup . [0 Appli:atiorq %5 Dabuggeﬂ = Commorq

s =
fExX B %-

type filter text

[ Performance Analysis

Target CommunicatiogfFramewor ||| Debug Type: | Standalone Application Debug  ~ 2 | ] li Search’l&{i{ lelblt l{fl ﬁlps7 lnlt tc

~| £ Xilinx C/C++ Application (GDB)
e T Connection: | Local ~| New
2 ebugger on Loca
3, Xilinx CfL++ application (System
$(‘r Xilinx GJC++ application (System
Hardware Platform: |uart_hp_ddr3 _tft800x480_hdmi_hw_platform_0 ~
Bitstream File: uart_hp_ddr3_tft800x480_hdmi.bit Search.. Browse... Generate..
Initialization File: ‘ps? init.tcl ‘ Search... Browse...
l‘ ["l’l Ti i
Akt G AL LA
Summary of operations to be performed
Reset entire system Following operations will be performed before launching the debugger.

5 e 1. Resets entire system. Clears the FPGA fabric (PL).

rogram 2. Program FPGA fabric (PL). 15gL i, |
S o e o MEAL AINC LTS5 b S i rify it
4. Runs ps7_post_config. Enables level shifters from PL to PS. (Recommended to use this option
only after system reset or board power ON).

Run ps7_post_config
L

3. 530U AT e

5
®

~

<
Filter matched 6 of 9 items

K 1-47 15 T B

M 1-47 FATLLE R, BAESH T B AT S MR G S PATINERE, K
WRENMBEANZY (PS5 PL). BLE PL. ¥J#h{k PS. {#AE PL 5| PS HL PR 11
TATAE . WM AE PSR ¥it, a2 —MRASRERT (PS) ke
BEFE AL EE R B

EK I BAT S ek B A5, TFT BEAT HDMI s 282 ORI, W
K 1-48 FITa:
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K 1-48 EoRBUR (WEAEBE

XARIEFIG, FONh AT & O3 A I B s, R Ri o
THETAE. BTRBATHR Bk ds 1, 8 & &5 R EE .

1.3.5 & OB & 5E

B ST TR A T ES, Eum 3 3] EDA REM T (CH340) fr)d I

T, DEEFE NG, b HCh COMIL, 4niE 1-49 Fi:
v @ B0 (COM A LPT)
USB-Enhanced-SERIAL CH343 (COM118)
& USB-SERIAL CH340 (COM11)
¥ EiaeEl (COMT)
> B B

Kl 1-49 i Y

PN RATI /Mg RF B DR TR, 2 AT BT A BT RHEL I 3R 3h AN AR
PESCAEI TN B Y BN SO e 302, il 1-50 o
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LSETFHESRIEHY FPGA 2L TR HED FHRMR #HI SIEHHARL=TL—H

« 05_AFENENE » 02 ERIEMME » NSFSsOFEVIEEIERREN » S0O3 »
" image_400x480
image_800x480
Picture2Hex
= M EERFE1562500 0
£ eFa0sETIEV.exe

VI 1-50 /INHERF 8 L1 £ BB PF AT 60
B 7%/ T RSN, FATE N KT T — e B, M ]
PAf# I Picture2Hex SCAF R 1A% B AT SRR E
XTI /IR R AR TR, W B BRF R 9 1562500, &4 B & B2
Hr A ) B 5 . BE S B EIMEOR /NN 800%480, s il AT I ik B — ik
800*480 73 #¥%, RGB565 MM F, BfS sl Rk F, Wikl 1-51 Fios:
IMEFEOEETEV.exe — X

#{E1HAAR WWW. COFRCOUrSe. Ol RERR
|I::"-.Usersl'-.ﬁuﬂministratnr"-.]]esktnp"-.ﬂc ITHEES
EREE o ERSE [

EFE [1562500 bps  camfil B

1-51 KR K

XEE T EZME A P ELR R RSB, BT A A R R FR
KGSHRHERN EE T IZTHMERE, w152, K 1-53 F1E 1-54 Fiox:
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Kl 1-53 H O EIER 2
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LSETFHESRIEHY FPGA 2L TR HED FHRMR #HI SIEHHARL=TL—H

Kl 1-54 e ERSR

ALESR, BGEeEERE T TFT EMSREG L, HERIER, SEz
I, AR TR .

1.4 B55

KEPHE T FT DDR3 [ DL F RGN Bt 5L M7k X T
ACZ702 FF AR PL UG &R, EARERS DDR3, HEeffiH AXI ki@ HP
BEU0 PS Ui B 40Hs, SRJE M8 B PS Ut () DDR 54l 28 S2HL DDR 525 #:1E .

£y DDR S5 AR EE—/NE T, AT B BV 2 SRR i B R AR
NG5 DDR FHOGSEEG [ FEA . U PRI A 55 Y 25 AR A OGRS, BRAR 1A
SRR L SR AR &N R ThRE AT E 1.
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