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1 ZYNQ 1L

BT R

— AR T F AR /R B, RAVAR AR B T JTAG 42 0 SHAT T &Ik,
BARAXKSHEFEATIEF R, BRESZRYLE, EHHEEZTHHITT K.
stFE ML R ZRESRERATET ARXRLIEFTATMRE, BoRATHEM
HIENFHIRE—F T L REANS zyng FALF BILE 77 ik iR AL,

1.1 ZYNQ B E LS

111 A2 R

P2 B4 R AT AR B R U, SRR T RS B B2 R — BURE
EFEF RS B0 H AR S e 7 4% %% (Quad SPI Flash, NAND Flash, NOR Flash &,
sD £ WG, AP WRANMIHRE RS LR, ¥IERNIX— BT T
e, ARRAERE T B EE 7 —F, FrLAIRATRR R AL .

Zynq T A LA AT BERI B B : NAND. NOR. SD . Quad-SPI Al ITAG.
RIS B T B3 7, EFEshJES, CPU KAMEE MG NAES)
9%%£Vﬂ¥?bufﬁiu PS 1. JTAG M5 SR, R L A5 S SN ENUUE
NENL, @ ITAG EHK 5 FBUZMEE OCM .

ZYNQ7000 SOC &> 5 7] LM FLASH JE 3, WaPAA SD K3, & H L
JG, BICIEATIE ARM i RGU(PS). FA 5 FHEE ARM RG34 IN#k FPGA
() HL A7 ST 1 bit 2 FPGA(PL), ICE FPGA PLIRHIIEHEINAE . ZYNQ RZ I
BIMAEL R

® [1B 0: BOOT ROM (ZYNQ /) F[E{LACH)

® [ B 1: FSBL (First Stage Bootloader), #it SDK T. H kA k.

® i 2: SERK Linux R4 )H80d E (u-boot)

(1) BrBt 0 (BOOTROM)

FHJE, Zynq7000 SOC <= H Ja14T i N BootROM Ui, BootROM H1(#)4{
2 Br SD R LAAMU T 51 S & AT ISR, 2k E X T — )
HEE, HTHACE BootROM HJIE1T . AFRINE sk & R bk = AR, B

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

(LS
M NAND: A 128M Huhil 28] Py 4 %
B NOR: Hfj 32M Hiht- %5 8] 4482
B QSPI (signal/dual SS with 4-bit I/O): i 16M Hihi 25 7] N8 %
B QSPI (dual SS with 8-bit Parallel I/O): #j 32M il 25 7] A8 %
B SDR: AEATRCHE R

BootROM {5 132 BL Boot mode #F 17 # >k #1 Wr 22 WF — # J& 3h 77 2(SD
card/QSPI Flash/JTAG). i€ J5 3177 :0J5, BootROM M AH N 1] 5 3l ¥ £(SD
Card/QSPI Flash)fill #; First Stage Bootloader (FSBL)&k A /7 /X% #| On Chip
Memory(OCM)i] RAM k=, J HAG AT A AT 45 FSBL, XA #5 DUE 1
RAM $AT HIFE 7§tk E T FRATTZE I 1 1) S0 ——BOOT.bin.

(2) MrBt1 FSBL (First Stage Bootloader)

B B 5| S 2 (First Stage Boot Loader, FSBL)JG 3, BOOT.bin H#fi#h
17: BRGZEACE PS, PS MItafbly)s, FHRCE PL, f/oaikml BUINEF & 2 1)
A%, BOOT.bin H5Lit & FSBL.elf + J& TFE.bit + Ji TFE.elf ML E T
2 bit A T elf fERE P g e U [ 277 ). IX—Br B B9 FSBL AQRD A
A PAT SRR E A P A SDK TH 84, EX kB, FSBL FE [
anr TAE:

® YJuffk CPU, WIgafbH: 1T,

® Processor System (PS) —Le4% il g3 HI¥4A L, W MIO, PLL, CLK, DDR;

® (I LURAA SR XS PL AT C B

® RN HFEF N4k 2] DDR 83 %k Second-Stage Boot Loader (SSBL);

(3) MrBt2 SSBL
X—M BRI, JEH SSBL i 2 #ENLEE T, T linux J3 3R U ELE u-
boot Z ZEff] bootloader. X —FrBtth e 4 P &8, AEEATER.

1.1.2 zynq B BIRE

Zynq R4t A SRR 1-1 fios:
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PS Hardware Functions

] |
I C_POR D Non-POR :
! | PL Timeline
| With or without |
| Power-up |
: Reset all Registers. Refain the previous Boot Mode as i
| H Sacure or Non-Secure using the |
1 Hardware Samples Mode_Pins. devels 6TFL [SEC ENrepiter b | Start-up (Power-up)
: + for access by the BootROM. :
: JTAG, IOP, DDR, etc. l : The PL hardware includes a
: controllers are disabled. i self-startup sequence to
: e oo boa Smmal oot Moo, 7o s Resets all registers except : prepare it for initialization by
! will ba detarmined by the BoolROM using the the persistent registers. : the BootROM or User code.
i header plion Status |
] Non- I
] |
1 Secure Secure !
: PLL Bypass? |
] |
e B et meat e B ! Initialize
Yes
L4 ¥ y
The PL must be powered u
Stage 0 [ BootROM Executes ]— T 7T 7| forSecure modepor if the P
Success Failure JTAG interface is required.
v Emor Code Generated
Initialize, Configure, Enable
Stage 1| FSBL/User Code -
1 I _ _ | TheFSBUUser/Application
| code can clear, program and
Stage 2 [ Operating System }— enable the PL.
UGSSS_of 01_081514

Bl 1-1 zynq R0 )5 30l 72

Zynq RGLEHATHHE 0 200, 2T —IREAL, CUEBRAE T AA 4 I
B. 21X 45N POR (Power On Reset) E 7 F1 Non-POR £ /7. POR Efi &K
R, AR ERNEEEE, PL REERRE, ZEAES Tl
PS POR B # =4, Min#27E Non-POR EALMIHH T, REE AR
FCEE BN, PL FIRETRZEEHigwfE. %557 Ll PS_SRST B #
e RGN EAL =4 BA5ERSG, zynq HFUhE3I. zynq fE#EAT FLASH J&
5j) (NAND. NOR. Quad-SPI) A1 SD K/GzIt, JBaimfEan  :

Flash J&i 8l 77 2
(1) WG Flash #5185
(2) M Flash #£ 1 system.bit ] FPGA (41 % Flash F17£ 4 system.bit);
(3) M Flash #% DU F A2 PP RS 3] DDR3;
(4) Be 2R R P ARAT
SD Card J3 3l /7 3
(1) ¥IhuAk SD # il #s
(2) M SD Card #% Ul system.bit ] FPGA (Wl BOOT.BIN H {7 H

system.bit);
(3) M SD Card # D13 F 2 7 11485 2] DDR3;
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(4) Bl 21 B AR FP 3T 5

zynq Ja B E SGIE 1T /2 BootROM XA, #AJ5 & FSBL H F RIS A1 R A ALK
EARERRRZ, zynq FE3J7 A Tl {0 zyng &1 EE TR H B A4 2 4580 e mk i
JAENT R, AREE R R S s 5|l (Boot Mode Pin). zynq =2 4EH 7 4
B 5B MIO[8:2], LA AT PUAN 51 I MIO[S:2]4% il zynq [FJE =, MIO[6]#%
il 15 3 AU PLL, MIO[8: 71073 7l FH K4z 5l A~ MIO bank HLEAE 5 HL-F-.
HEA&LRZME 1-2 ios:

Pin-signal/ | MIO[8] | MIO[7] | MIO[6] MIO[5] MIO[4] MIO[3] MIO[2]
Mode VMODE[1] | vmoDE[0] | BOOT_MODE[4] | BOOT_MODE[0] | BOOT_MODE[2] | BOOT_MODE[1] BOOT_MODE[3]
Boot Devices
JTAG Boot Mode; cascaded is most
(1) 0 0 0
common . .
JTAG Chain Routing(2)
NOR Boot/?) 0 0 1
NAND 0 1 0 0: Cascade mode
Quad-SPIm 1 0 0 1: Independent mode
SD Card 1 1 0
Mode for all 3 PLLs
PLL Enabled 0 Hardware waits for PLL to lock, then executes BootROM.
PLL . Allows for a wide PS_CLK frequency range.
Bypassed
MIO Bank Voltage(®
Bank1 | BankO |y itage Bank 0 includes MIO pins 0 thru 15.
25V,3.3V 0 0 Voltage Bank 1 includes MIO pins 16 thru 53.
18V i B

K 1-2 BEEIS R B R &R

BX71, 3 JITAG. QSPI. SDcard 3 # G217, J&sh 7 LR B MI04
F1TMIOS P51 IR AT #5, thAhE BX71 FF &R MIO4 5 PS_QSPI_DQ2.
MIO5 5 PS_QSPI DQ3 51 fHIE .

PS_MIO1 500 (xii——PS QSFL €5

PS MIO2 500 oo PS QSPI DQO
PS MIO3 500 ~x28 st QoLT DOI
MOS0 BT TS QSPI DQ2

P MIOS 300 LAE_PS QSPI DQ3
G PS_QSPI SCK

PS MIO6 500 <J£f§ =
1-3 BX71 B 5]

BX71 &M JE 5 MIO4. MIOS HIXT N 55 50K
2= 1-1 BX71 R sh 5 5 51 X R e &

JTAG ] MIO4 fi&HiF . MIOS {i% HiSF:
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QSPI MIO4 ik HL T, MIO5 = HL
SD card MIO4 &= H . MIO5 = HE
NAND MIO4 &= LT~ MIOS ik HESF CRAE D

FEGERIE BXT71 A, IRATH MIO4 F1 MIOS5 AN 51 IR B SP- 4 1] 5 =4
R

SW1 R11 10K_GND
I | - | 4 WE 20K_PS_QSPI_DQ2
VCOCIP3 2 — 3 R16 = 20K PS_QSPI_DQ3
| % 10K_GND
DSPVO2LHGET 1

K 1-4 Pl 5 T %

BX71 @i AT 5] J st AT ], BARBE R 5w R
* 1-2 BX71 I RMUE S

Bt PRIGFF R

1 2
JTAG t t
QSPI t }
SD card | !

THRT zyng-7000 F A& 1R s JEEE DL K BXT1 TR ARUR it Y],
BN AN A EAR TR L], FAEFEORFK W — D 2D e e 1 [ 1k

1.2 FRFF BB sefl

BN RFATE CART I R “key ctrl led” TTFEATEH], HE4T SD KA
QSPI J5 3111 zynq F2 /7 AL SEEG . — & AL AR AR D BR U -

1.2.1 A B E AL A

LATIF “key_ctrl led” THE, it TE>save as, # TRSIEN M T,
el 1-5 s o
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¢ key cirl led - [Ef/project/zyng/key _cirl led/key cirl led.xpr] - Vivad
Edit Flow Tools Reports Window Layout Wi

Project Mew...
I Add Sources... Open...
Close Project Open Recent 3

Open Example...

Save As . I

Cpen Log File

Checkpoint 3
Open Journal File
% ([ g .
P &R M iliFile—->Project—>Save As
Write Tcl...

Text Editor 3
Archive...

o

K 1-5 THABEN

FAENH LRESG, s File->Launch SDK, i£1T SDK. T} SDK JG /] LA
B LA AN LE SRR SO, B 1-6 Fos . 18 24 SO B8 AR R AR AR AL B
TR BRI, 3 2 B AR B — AN AR BRI R SO . — RO T JE 48
T KR e Ay, P EXR UG, B 2115 2 58 21 5oh i A
B HR SO, T SDK TARRT & T /5408 0 ST fF. Brbl, FRATFHRE L
BE A R B S A IR SO A, BAR TR T

1. AERSHESN 1 R SRR SO, s B O R

2. BHEEN 1 R EAT, BEE AT B

3. ABEEREEEN 0 BB TR AR SO, R O R

4. WJEZN 0 WA E U B AR B SO E IR JE 20 1 B RIE ST A:
FEAT

5. MIBREREZN 0 LAANERI R A WA T YR R ST, MR N e i) e i 25 S
Gs
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B Key Ctrl Led.sdk - C/C++ - Sys_wrapper_hw_platform_1/system.hdf - Xilinx SDK
File Edit MNavigate Search Project Run Xilinx Window Help

N HQ S R BN D EBWE O i i G D
[t Project Explorer &2 E|<)==(>|v ¥ =0

5 key_ctrl Jed
([ key_ctrl_led_bsp

Sys_wrapper_hw_platform_

& Sys_ wrapper_hw_platform 0 Pk - . - e £ i i
[F e uiatam] 1ATHUGEE R LB S 4 f, 2etion ntormtien
MNew

ps7_init_gpl.c , A Device: 72020

ps7_init_gplh Go Into Pért: x??zDZOclgr
ps7_init.c N ated With:  Vivado 201
ps7_inith g Copy Ctrl+C  eated On: Mon Jul 4
@ ps7_inithtml Paste Ctrl+V
ps7 initel Delete Delete 2P for processor ps7 ¢
7 Sys_wrapper.bit Move...
|5 system.hdf Rename... F2
rx  Import. dist 0
iy Export.. 0
imer_0
Refresh FS 0
Close Project wdt 0
Close Unrelated Projects chec 0
Run As y 0
Debug As y 1.0
Compare With >

Restore from Local History...

22 Program FPGA
A Configure Performance Analysis saltimer 0
lg Change Hardware Platform Specification | h s
Team Y P40 2y * bus_config 0
2. SR LS e
Configure y =0
1-6 IR 1
Bl Warning! Hardware Specification File Change *

You are about to change the hardware specification file for project
'Sys_wrapper_hw_platform_1".

SDK will attempt to synchronize the hardware specification and retarget your
current software projects to the hardware described by the new specification
file and rebuild them.

Linker script will not be updated automatically. Users need to update it
manually.

The following specific changes will be made to the workspace:

1. The new specification file and associated bitstream
content (if any) will be copied into the workspace.
Hardware inferred compiler options will be updated.
. Software specification files (M55) will be updated:
- Mewly connected peripherals will be assigned a driver.
- Disconnected peripherals will have their driver
assignments removed.
4, Projects that cannot be retargeted will be closed.

W

Are you sure you want to continue? A
TSR S B b i i Yes

[[]Don't warn me again or ask for confirmation regarding specification file changes

Yes No
1-7 D2
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458 FPGA EIBA KRB IEF IR
T TR FPOA IILFFRAED  FHRAR B FEF R = —

B Change Hardware Platform Specification X

Change Hardware Platform Specification for Project Sys_wrapper_hw_platform_1

Provide the specification file to use for this hardware platform.
The hardware platform specification is an XML file exported from Vivado, and is usually present in the SDK/SDK_Export/hw folder.

| Browse...

Hardware Specification File: IE:jACZ?OEOfKe'y_Ctrl_Ledee'y_Ctrl_Led.sdk,’Sys_wrapper.hdﬂ I

SLRIS SR RE PRI SO

i i
® oK | I Cancel I

Kl1-8 L3

EH Change Hardware Platform Specification X

Change Hardware Platform Specification for Projec‘Sys_wrapper_hw _platform_0 I 5
Provide the specification file to use for this hardware platform. m
The hardware platform specification is an XML file exported from Vivado, and is usually present in the SDK/SDK_Export/hw folder.

Hardware Specification File: IE:jACZ?OEV1_\l"2,|’Ke'y_Ctrl_l_edee'y_Ctrl_l_ed.sdkays_wrapper.hdf I | Browse...

. » 2 TE Dl Jis_ v Lk A LR il = il ¥ v
TS0 BEPFRLIGE SR AR SCHRIRZ B A2 (o
= Ve - 2, ¥ 3 ~ LI i AN 3 i AN -

AAEC, ML RS R T LU BRI SR 1 )
| S e e R -
Jla\!v-llfOK L }Chk{lél}),(
@
1-9 Wik 4

B Key Ctrl Led.sdk - C/C++ - Sys_wrapper_hw_platform_1/system.hdf - Xilinx SDK

File Edit Mavigate Search Project Run  Xilinxk Window Help
- [ B-E& RN 2PAE S H -0 e -

[#5 Project Explorer 52 = <==={‘>| ¥ =0 i, system.mss €| main.c .| PS_GPIO.c i COMMON.c
» 125 key _ctrl_led ]
il ke ctr led_bsp Sys_wrapper_hw_platform_1 Hardware Platform Speci
> Sys wrapper_hw platform 0 B Delete Resources o w

(& Sys_wrapper_hw_platform_1
& ps/_imt gpl.c

&% Are you sure you want to remove project ‘Sys wrapper hw platform 1 from

ps7_init_gpl.h ¥ the workspace?
(€] ps7_init.c
ps7 inith I Delete project contents on disk (cannot be undone) I
@ ps7_inithtml Project location:
| ps7_init.tcl
EMNACZT020\Key_Ctrl_Led\Key Cirl_Led.sdk\Sys_wrapper_hw_platform_1

s IERERIGEUOLLINIRE PRI S
R 5 T BMIRREE IS D% . A OK R4 o

] I
1000fFf
D57 SCOWAT 0 URTETUUUZT rraf006ff

B 1-10 H%5

MERES, AR 1-11 Froadtn, KEBIESE AL “ Continue”
P

B Mk www.corecourse.cn
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| |Review the information provided in the list below. Click 'Continue' to proceed.

Found problems

& *system_wrapper_hw_platform 0' contains resources that are not in sync with ‘EA\project\ACZ7020vkey_led_bin\key_led_bin.sdk\system wrapper_hw_platform 0. Press ‘Continue’ to force delete.

No context information available

< pack Conel

K 111 MIBR$ER

MBS )5 B AR FT RE o B 1-12 P i -

|, system.mss [ main.c [£] PS_GPID.c [£] COMMON.c & COMMON.h & = 0

#include <stdarg.h> ol
#include <stdint.h>

/XL inxskai

#include "xil types.h"
#include "xil cache.h"
#include "sleep.h”
#include "xparameters.h"
#include "xil exception.h”
#include "xscugic.h"

2 #ineclude "xscutimer.h”

o] [N

2| [@

//ACZTO25 i

#include "ISR.h"
#include "SCU_GIC.h"
#include "SCU_TIMER.h"

v
g Problems &3 T Console SDK Termina ¥ =0
2 errors, 0 warnings, 1 other
Description . Resource Path Location
~ @ Errors (2 items)
@ fatal error: xil_types.h: No such file or directory COMMOMN.h  /fkey ctrl_led/src line 14
@ make: *** [sr¢/subdir.mk:29: sre/COMMON.0] Error 1 key ctrl_led

i Infos (1 item)
1-12 TR,

X R YIS TR AR S48 (BSP) 2 35 T4 I s %0 A2 5 5 3R S
AR, FRATTINER T R SO e B X . At key ctrl led bsp SCfF
Je, TR PRI kB AR R BSP, W 1-13 fiTw:
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N8 FPGA BE1BA IR FEIEFHIXR
H3x F3E R B WY FPGA Bhan -2 462 FER FHiIl HEFARX=ZTL—

i |- A& -RivVDEZBAE S -0 iy~ din
75 Praject Explorer 52 E|<;==;>|? = =0
5 key ctrl led

New bl
(il key ctrl led bsp

Go Into
(3 Sys wrapper_hw

Open in New Window

Copy Ctrl+C
Paste Ctrl+V
Delete Delete
Source »
Move...

Rena

fiikiudibsp LTFdE, PERET B BSP

L

[ECIRE]] <

=
iy Export.

Refresh Fo
Close Project

[0 [F] 3=

Close Unrelated Projects
Build Configurations »

Run As »
Debug As >
Compare With >

Restore from Local History...

ll, Board Support Package Settings
| Bf, Re-generate BSP Sources

Team H
Configure »

£ Target Connections FrEpEles Alt+Enter o

1-13 E 4k BSP

2.181 % Vivado #', i “Open Block Design” #E & Xt 513471524

* PROJECT MANAGER
Sources 2 _ 0O

a = & + : 1

w Diesign Sources (1)

3 Settings
Add Sources

Language Templates ~ @ 5 system_wrapper (systerm_wrappery) (1)

¥ P Catalog ~ iFystem_i:system (system.bd) (1) I

> @ SYSIEM (5y5temv) (1)

v |P INTEGRATOR » TF[E processing_syftem7_0 : system_process

Create Block Desian > @ Constraints (1)

> Simulation Sources (1) ¢
| Open Block Design 1— . P - “‘J: )
> FT B

Generate Block Design

K 1-14 TIPREE B
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X} zynq IP BOEATHCE, BT AR B K2 ZDR A2 B AL E] SD +
tidE i SD R A3 LL KR 4G 3] QSPI Flash 1, it QSPIJEEh. FrbAIkAll
T EHRE SD $2 1 A1 QSPI #2111,

BX71 JFRAR [ QSPT 4% A SD 4% LA 51 I 53 B A 1-15 B

Ed PS5 MICH

PS_MIO1_ 500
PS_MIO2_500
P5_MIO3_ 500
P5_MIO4_500
PS_MIO3 500

QSPI

PS5 _QSPI DQ2
PS QSPI DQ3

DC WTAT SAn

: 5H O DIATA
S SDMMC CLE
17 PS5 SDMMC CMD
3PS SDMMC DATAD
PS_SDMMC DATAT SD
3PS SDMMC DATA? -

5 PS5 SDMMC DATA3
T

PS_MIO40_501
PS_MIO41 501
PS_MIO42_501
PS_MIO43_501
PS_MIO44_501

DC AMMMdALE S0l

K 1-15 TELES] 4

A LA #) QSPI 22 16 PS M) MIO1 £ MIOG6 51, SD 432 16 f 5]
9 PS ) MIO40 £ MIO45. Zynq FA P> SD #5145, MIO40 2| MI1045 J& T
SDO, X Zynq IP #HIBECE a0l 1-16 A 1-17 Fiox:

ZYNQT Processing System (5.5) P

@ Documentation ¢ Presets IP Location 4 Import XPS Settings

Page Navigator - Zyng Block Design Summary Report
Zynq Block Design
7l 1O Peripherals P
PS-PL Configuration
o SPI0 Settings Application Processar Unit (APU)
ol SPI1
Peripheral /0 Pins
P Mo [ _wco | - N
(15:0) 12 1 g ARM Cortex -A9 ARM Corlex -A9
Wi Configuration CAN O System Level cPU s
CAN 1 S — Control Regs
Clock Configuration UART 0 64b
s ART 1 . o AXI
. ™ AcP
DDR Configuration MUX LLo) &/ £ 7 I Snoop Contral unit | =
(MIO) / DO DMAS S
a4 A 57 crans I 512 KB L2 Cache and Controller | Ports
SMC Timing Calculation —sa — v
USB 1 ocm 256 KB
Interrupts I EneTO | CoreSight Interconnect SRAM
1 *
1 ENET 1 Gentral Componeied
- L / Bank1
1. JidiSDoskQSPI MIO FLASH Memory 1
R Tl | G20 Interfaces — .
Hede 09 R T mace: < oar
.\ 4 Memory Interfaces
|_NAND | <
™~
I~ [ QUAD SPI < DEVC ‘ Programmable DDR2/3,LPDDR2
I Legic to Memery . Controller
SMC Timing Interconnect
Caleulation
DMA $ync B[ [ [
m
[ Clock | i
o [ | et : Processing System(PS)
0j1]2]3 MA
lofafizhal oo 32b GP 32b6P |cpanneis  Config High Performamce XADC
MIO (EMIO) PS-PL AXI AXI AES/ AXI 32b/64b Slave
Clock Ports Master Slave SHA
Ports Ports
Programmable Logic(PL)

K 1-16 At Zynq IP #%
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ZYNQ7 Processing System (5.5) '

© Documentation £ Presets IP Location 4% Import XPS Settings 4\ ii?%Ban k1 EEJ:TE, LVCMOS 3.3V

Page Navigator - MIO Configuration / Summary Report

Zynq Block Design Bank 0 /0 Voltage| LVCMOS 3.3V« Bank 11/0 Voltage | LVCMOS 3.3V«

PS-PL Configuration v | &
« O = £ 0 0

Peripheral IO Pins Search: |-

MIO Configuration Peripheral 10 Signal 10 Type Speed Pullup Directior
~  MWemary Interfaces ~

Clock Configuration » ) Quad SPI Flash Mo1_6 - |

DOR Configuration ’ \

’ 2. #i%Quad SPI Flash, MIO 1...6

SMC Timing Calculation « U0 Peripherals

Interrupts »[JENETO
> [ EMET 1
Jusso 3. AESDO , MI040...45
[Jussi /
| @ soo MIO 40 .. 45 v
»[1sD1
e
< »

| OK ‘ | Cancel |

K 1-17 fic'E zynqg IP #%

& e, Ctrl+S RAF ¥, sidi “Generate Bitstream” EHT A4 A LLRFIR,
HTERATKE £ RS Y, B RS BN, HEERE T EE
B LA, IX IRATT ST Yeso

> Open Synthesized Design Mo Implementation Results Available X

Y IMPLEMENTATION There are no implementation results available. OK to launch synthesis and implementation?

» Run Implementation ‘Generate Bitstream’ will automatically start when synthesis and implementation completes.

> OpenImplemented Design [] Dont show this dialog again

¥ PROGRAM AND DEBUG

o .
¥ Generate Bitstream . - T — e

! startgroup

> Open Hardware Manager | )
| set_property —dict [list CONFIG. PCF_QSPI_PERIPHERAL ENABLE {1} CONFIG.PCW_SDO_PERIPHERAL_ENABLE {:

1-18 BT AR R HRFAL

TR an &l 1-19 Fosd H, X HEIRATHE jobs HIEH BB A& K
6, ZEXPWBTISATRHERE, 5 A OK BT,
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# Launch Runs >

Launch the selected synthesis or implementation runs.

Launch directory: | s =Default Launch Directory= R
Options
:jj: Launch runs on local host: Mumber of jobs: | 16 ~

() Generate scripts only

E] Dant show this dialog again

| QK | Cancel

B 1-19 BahisiT

2 PR A 58 R 2 0 B 1-20 Bos

Bitstream Generation Completed x

o Bitstream Generation successfully completed.

Next
(@) Open Implemented Design
() View Reports
() Open Hardware Manager

) Generate Memory Configuration File

[:] Daont show this dialog again

1-20  LEARFALA RS AR

T B39 A2 i EU AR IR IS FRAT TR BRI R A 5 R iR S — e S H 31 SDK
WK 1-21 Fis:
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5 - - 2 LR e

Edit

- - - " - - [

Flow Tools Repaorts Window Layout View

T A R I -

Al BLOCK DESIGN - system

Sources Design % Sig
Q = H

system

Save Block Besign As. .

Close Block Digian 3 External Interfaces

> —J=qas
1. JInI'il]rFlIe > = Interface Connections
> Mets

] » IF processing_system7_0

Checkpoint 3

1 = rrl-

P 2. SRR

Text Editor 3
' Export I Export Hardware. .

B 1-21 G R SRR A SO

B3] SDK, MU # SR BRATTHE A DR F A SO R AE T B, A2 A ST
i Yes AT B, Wil 1-22 Aros:

EH Warning! Hardware Specification File Change *

3 | The original source from which the hardware specification for project
'system_wrapper_hw_platform_0' is now different from the specification in the
project.

SDK will attempt to synchronize the hardware specification and retarget your
current software projects to the hardware described by the new specification
file and rebuild them.

Linker script will not be updated automatically. Users need to update it
manually.

The following specific changes will be made to the workspace:

1. The new specification file and associated bitstream
content (if any) will be copied into the workspace.

2. Hardware inferred compiler options will be updated.

3. Software specification files (M55) will be updated:
- Newly connected peripherals will be assigned a driver.
- Disconnected peripherals will have their driver

assignments removed.
4. Projects that cannot be retargeted will be closed.

Are you sure you want to continue?

[JDon't warn me again or ask for confirmation regarding specification file changes

Yes Mo

1-22 T BT PR AR ST T e bR R
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FEErd “key ctrl led bsp”, ¥ “Board Support Package Settings” XJA%
R FFEATIRE
[f5 Project Explorer 32 &Y ¥ = O [£] main.c 22 Ps_

Skevadled 1. BEPZOCPEIE, WLLATEE  include Txgpi
fill: key ctrlled_bsp include "xpar

>
system_wrapper_hw_platform_0 e

Go Into

Open in New Window

2 Copy Ctrl+C
Paste Ctrl+V
Delete Delete
Source ]
Move...

Rename... F2
iy Import.

i Export.

Refresh F5

Close Project

Close Unrelated Projects

Build Configurations »
I - - - - »

Run As 2. sl R >

Debug As 3

Compare With >

Restore from Local History...

lﬂ!{, Board Support Package Settings I

Do rrnrntn DO D

1-23 RYCFAKE

FEHLH I O R a)ik xilffs, J5FH FAT #4t, HT SD REMG. &5 Sk
ok, TERAMRH SR E.

Board Support Package Settings ﬂ
Control various settings of your Board Support Package.
v Overview

led_emio_bsp
~ standalone

xilffs 0S Type: standalone Standalone is a simple, low-level software layer. It provides access to basic processor features
. such as caches, interrupts and exceptions as well as the basic features of a hosted environment,
v drivers 0S Version: . . .
: such as standard input and output, profiling, abort and exit.

ps7_cortexa9 0

Target Hardware
Hardware Specification: Ei\project\zynq\GPIO_EMIO\GPIO_EMIO.sdk\GPIO_EMIO_wrapper_hw_platform_O\system.hdf

Processor: ps7_cortexad 0

Supported Libraries

Check the box next to the libraries you want included in your Board Support Package.You can configure the library in the
navigator on the left.

Name Version Description
O libmetal 14 Libmetal Library
| wip202 1.2 lwip202 library: lwlP (light weight IP) is an open...
(| openamp 15 OpenAmp Library

]

xilffs 4.0 Generic Fat File System Library

‘ O xilflash 45 Xilinx Flash library for Intel/AMD CFl compliant ...
O 512 Xilinx In-system and Serial Flash Library
[} 23 Hilinx Memory File System
(| xilpm 24 Power Management API Library for ZyngMP
| xilrsa 15 Xilinx RSA Library to access RSA and SHA softw...
(| xilskey 6.6 Xilinx Secure Key Library supports programmin...

I3 S HExiffs, RLTOKSENKIRE
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K 1-24 RPSHFBRE

PN RBE—A FSBL L2, {KIK5 5 File->new->Application Project, iX
HEWm4 N FSBL, JTfEX 7. BAH LA T4, RESFETHEAE
SEIA . ERBCCROIUER CA S, S Next #47 ~F—25, WwE 1-26 Fr
7N

File Edit MNavigate Search Project Run  Xiline Window Help
Mew Alt+Shift+M » E Application Project | -
Open File... [ SPM Project

Kl 1-25 g T

B New Project O x

Application Project ~
Create a managed make application project.

Project name: |[FSBL =

. |
S 1. LR, @iCHFSBL

Location: | EA\project\zyng\key_ctrl_led\key_ctrl_led.sdk\FSBL Browse...

Use default location

Choose file system: [default

05 Platform: | standalone w

Target Hardware

Hardware Platform: | system_wrapper_hw_platform_0 || New..

Processor: ps7_cortexad 0 v

Target Software vl 5 T ré R aT0)
2, FEAT g L

Language: ®C OC++ T

Cornpiler: 32-bit

Hypervisor Guest: MN/A

Board Support Package: () Create New FSBL bsp

® Use existing | key _ctrl_led bsp w

3 " llll'i'; l I i‘chti‘J-l:T -‘I: h- ‘?IL.-

N
\

® = Back I ¥ Next = I | Finish Cancel

1-26 HrE T
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BB R s b TR, anil 127 fos, X HEIRATESEN Zyng FSBL,
A PVE SRR AT AR . IR 11 A A2 74 FSBL, RIS — B3l
SHEF. il Finish 58 R TREA14E .

Bl New Project O d

=

Templates

Create one of the available templates to generate a fully-functioning
application project.

Available Templates:

Dhrystone First Stage Bootloader (FSBL) for
Empty Application Zynqg. The FSBL configures the FRPGA
Hello World with HW bit stream (if it exists) and

loads the Operating System (OS)
Image or Standalone (SA) Image or
2nd Stage Boot Loader image from
the non-volatile memory
(NAND/NOR/QSPI) to RAM (DDR)
and starts executing it. It supports
multiple partitions, and each
partition can be a code image or a
bit stream.

IwIP Echo Server
IwlP TCP Perf Client
IwlP TCP Perf Server
lwlP UDP Perf Client
IwlP UDP Perf Server
Memory Tests
OpenAMP echo-test
OpenAMP matrix multiplication Demo
OpenAMP RPC Demo
Peripheral Tests
RSA Authentication App
ng DEANM
|Zyng FsBL

= Back Mext = Cancel

1-27 EPAR

PN RAE R bin 3CfF, il FSBL TAESCHF, BlJG sl TRFZH Xilink, 7E
R RIS, %P “Create Boot Image”. X — U H H & 4ETE € bootimage
R4S, P RN SO, B2 B Sh AR N SR T B R AT

Bl key ctrl led.sdk - C/C++ - key ctrl led/src/main
File Edit MNavigate Search Project Run| Xilinx

@

- Xilinx SDK
Window Help

2. i T IR Xilinx

il | o Q @i s iEiEE ] Generate linker script & -
i}, Board Support Package Settings
[ Project Explorer &2 @ Repositories E 2 PS_GPIO.c Ps
clude "xgpiops.h"
led 2% Program FPGA clude “xparameters.h”
- B D Rest Data Fil clude “P5_GPIO.h™
ey cirl led_bsp ump/Restore Data File —
(¥ skstem_wrapper_hw_platform_0 A Program Flash [Onmz#GPI0&S5n
Fine P5_LED 7
E1 Launch Shell Fine PS_KEY a7 )
1 . ]‘ FSBI XSCT Console ;I.C'n?TP:LiTEEEC':E:?;‘.SiHé)E:T.'-'.I
- I.‘I| I [ ) ine -
antt [2 Create Boot Image ¢ I Fine PL_KEY (54 + 1)

. fillidtbootimage

K 1-28 Qg5 i
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IR E 1-29 Frs, AT R A BB A2 1 7 2 H P T3
Fk. ME 1-29 7 LE BiZ3AE &4 % —4> BOOT.bin SC4FAT FSBL.bif S0 1F.
FSBL.bif XM T ARGt A H BT L A 4H, BOOT.bin SCAFE 225 —Fr
B 5 SA2F FSBL Fras ZH BIMARS, HERAA WA 1-29 Frax. 767 E 402
WHEATE U E], BOOT.bin XAFHIH A FSBL.elf+Jf TFE bit+J T elf. M
Kl 1-29 1] File path H13&A1TA] LATE 2& ()7 B b B4 @B IRATA I 17 = w
AN, AL T EET- Bl TR elf ST

BB Create Boot Image X
Create Boot Image
Creates Zyng Boot Image in .bin format from given FSBL elf and partition files in specified output folder. @
Architecture: |Zynq ~ ![-_hkrl{]FS“];.hlr)‘LHil‘ﬁﬁ{‘
(® Create new BIF file (O Import from existing BIF file BOOT.bin )‘Lﬂh'ﬁf/[‘
Basic  Security f
Output BIF file path: |E\projectizynqikey_ctrl led\key_ctrl_led.sdk\FSBL\bootimage\FSBL.bif I / | Browse...
r i
UDF data: l | Browse...
[split Output format: |BIN  ~ /
Output path: IE:\project\zynq\key_ctrl_led\i-cey_ctrl_\ed.sdk\FSBL\bootimage\EOOT‘bin T I | Browse...
Boot image partitions
File path Encrypted Authenticat... Add
(bootloader) E\projectizyng\key_ctrl_led\key _ctrl_led.sdk\FSBL\Debug\FSBL.elf none none
E:\pmjEct\,zynq\keyictrliled\i-ceyﬁctrliled.sdk\system'wrapperﬁhwﬁp\atformiﬂ\systamiwrapper‘bit none nane Pl
Edit
. P T S T LR P - . -
N BOOT.bin L PR SO, 35S U FSBL.elf+ T FL.bit+ T.FL.elf, up
>y ol T ol Atk B P Tl
MR A TRl SO, W P T3hign
@ Preview BIF Changes Cancel

K 1-29 Ak bin 3t

BT ORI AR T I/ 1) TAE elf SCAF, iy Add $RED0 M ERAE T ST, T
mse s E i 1-30 B, TH.elf XS B aniE T B . I 5e B st
Create image F464E it BOOT.bin 3C A
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BB Create Boot Image X

Create Boot Image
Creates Zyng Boot Image in .bin format from given FSBL elf and partition files in specified output folder. .@

Architecture: | Zyng ~
®) Create new BIF file O Import from existing BIF file

Basic  Security

Output BIF file path: |E:\project\zynq\i-ceyictrliled\kayﬁctr\iled.sdk\FSEL\bmntimage\FSBL.bif

| Browse...
UDF data: | | Browse...
[split Output format: | BIN
Output path: |E:\pruject\zynq\keyﬁctrlilEd\kayﬁctr\ilad.sdk\FSEL\bmmtimage\ﬂDDT.bin | Browse..

Sz dbiEmse

Boot image partitions.

File path

Encrypted Authenticat.. Add
(bootloader) Exproject\zyng\key _ctrl_led\key ctrl_led.sdk\FSBL\Debug\FSBL.elf none nane
E\project\zyng\key_ctrl_led\key ctrl_led.sdk\system_wrapper_hw_platform_O\system_wrapper.bit  nane none EaiEe
Ei\project\zyng\key ctrl led\key ctrl led.sdk\key ctrl led\Debug\key ctrl led.elf I none nane Edit
- e n)-nte % ]
LR elf S P £
® Preview BIF Changes Create Image Cancel

1-30 e

M5B R 77 # Console £ H BLiZ$E /i), fX3F BOOT.bin SCHFA kI .
BT e, fR IR 1-29 A%, AT LR B AR 1% 5 .

Problems Tasks B Console &2 Properties I SDK Termin = 0

4 ¢ G| B =B "B~
CDT Build Consale [key ctrl_led]

17:52:23 **** Auto Build of configuration Debug for project key_ctrl led *%%=

make pre-build main-build

a9-linaro-pre-build-step

make: Nothing to be done for "main-build’.

[17:52:23 Build Finished (took 17ems) |

&l 1-31 425k Boot.bin B3}

‘z_',rnq » key ctrl led » key ctrl led.sdk » FSBL » bootimage I v D #E "bootimage”

=5 e m E-Sic o
. [ ] BOOT.bin 2021/9/11/B7 17:58  BIN 3Zi 4,053 KB
| ] output.bif 2021/9/11/F7 17:58  BIF 30 1 KB

1-32 BOOT.bin Xtf4-i#%4%
1.2.2 E4L3] SD &
2Rk Q% “BOOTbin” S I FI% (1 SD v, F34% SD KT
BRI R E R, (@ DT B T . BT

(1) % SD RIAEREsH, FEBEREBHAERKT USB O, 5% SD R
AN FAT32 k&K, anE 1-33 Fiios:
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A U & (G) Pt

EE(P):
14.5 GB o

i ESF)
FAT32 (BHA) v

FEETTAMA)
32 KB

RS FAT32
EESENEEAED)

(L)

TETLEETIO)
FREETAQ)

Frz(s) ZA(C)

1-33 #ERL U &

(2) g 78 5 F FRATAE B BOOT.bin SCAF#% T3 SD RIR AR b, BEJE
FRH LR AR, ki SD R

- v &  mEUEGr
=% ) BHAS e b
. BOOT.hin 2021/9/11//87 17:58  BIN 3zit 4053 KB
.

FEBOOT.bin L4 W EIURAOH H 5% F
1-34 $£ U

(3) K SD RIHEASF A H, R SD R4l 15[
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K 1-35 zynq 4N SD

(4) FEE zynq BRI, K SD R RHE 7 IR IS Rk 21 1A

K 1-36 SD KA E

(5) ¥ zynq JFAH W IF B0 ErE, BRI AT DU B R RN R R 858
LED JJ1E45 8 1Em) J5 5 52, RO FE P AL, #% 8, XN LED
ST s, FATFHEE, STR. LED 4THK, fnbd 1-37 F1E 1-38 ATz
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Kl 1-37 PS filf8dd%

K 1-38 PL 4844 F

1.2.3 E4LZE| QSPI Flash

(1) fAii SDK LB Dhaesi iy Xilink, 7EJEFFHIDhAER: ik $E “Program
Flash”,
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Project Run Window Help

T - - Tl Generate linker script
i, Board Support Package Settings

(@ Repositories

22 Program FPGA

tform_0 Dump/Restore Data File
Al Program Flash

Launch Shell

1-39 F#:3 Flash
(2) RSN E 1-40 Fros S,  FRATTRE BEAE J7AE Hp 430 3% v A Rl 1)
BOOT.bin 3 4#1 FSBL.elf X (G AR T2 UART.elf X)) . #H
KA LS HE K 1-29,

E X
Program Flash Memory
€3 spedified file does not exits Lﬁﬂkfﬂi}jHBOOT-bin )L'H
Hardware Platform: | system_wrapper_hw _platform 0 T e
Connection: Local ~ New
Device: |Autcr Detect | Select...
Image File: | | Browse
Oftset: | |
Flash Type gspi-xd-single -
FSBL File: R Browse
Convert ELF to bootloadable SREC format and program
[JBlank check after erase
[ Verify after flash iZ M INFSBL.elf L
@ Program Cancel

1-40 BLFECAF

(3) XHEImsEsJE K 1-41 Fros, s program BIT] R &7 . T EHE
PR B Y BT RS s U8 A Ttag #5358, BX71V2.0 A1 V1.0Jtag /5
B E G 1-42 FioR
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o0} X
Program Flash Memory

Program Flash Memory via In-system Programmer.

Hardware Platform: | system wrapper_hw platform 0 ~
Connection: Local || New
Device: |Autcr Detect | Select...
Image File: Edproject\zyngikey_ctrl_led\key ctrl_led.sdk\FSBL\bootimage\BOOT.bin ‘ Browse
Offset: | |
Flash Type gspi-xd-single b
FSBL File: IE:\project\zynq\key_ctrl_led\l-cey_ctrl_led.sdk\FSBL\Debug\FSBL.elf I ‘ |Brcmvse|

Convert ELF to bootloadable SREC format and program
[JBlank check after erase
[ Verify after flash

@ Program Cancel

1-41 EFAF

B 1-42 7RI JTAG JE S

(4) it Program G2 BN 1-43 B s, N IETESUAT 90 5 A .
2 FHH B F 75 1 Console £ H BL U0 & 1-43 Fro$gos BHiF, (KRR S
F I [El 4k 2] QSPI Flash H o
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4nt55 FPGA EIBA R B IE R IR

T FHESREEY FPCGA L FFREED FRR HFHIl SEAR=ZTEL—TR

EH rrogress Information O x

@& Performing programming flash...

R 4

Performing Program Operation

Kl 1-43 55w

v, Problems | Tasks E Console 2 Properties & SDK Termina

&'ﬂ"
B
F
ES
@
2

0
o

Program Flash

device @ offset @x3ep@dd, size @xl1d243
SF: 119368 bytes @ @x3e0808 Written: 0K

Zyngq» Program Operation successful.
INFO: [Xicom 58-44] Elapsed time = 19 sec.

IFlash Operation Successful I

K 1-44 [N

(5) BT REIF RIS QSPLEER (+ 1), & 1-45 fln:

&l 1-45 QSPI Bt

B )5, K ARARBTH I B . % N icHE, XS LED T fis, A TFisE,
Xt LED AT 482K, & 1-46 s .
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1-46 KIFFET

1.3 B EL

1. ARELIG P key ctrl led THEAG], —PBHRKWTEIE FSBL T2,
Lo 2B B [E A0 B 75 1) BOOT.bin S AR W] EATFE 7 [l AL . F2 5 74
Elft)E, B mdAa Rk, SREN FHEESA3siT LT
MR . P ERER AN ANFEFR, TS AREE., EYHE
AT, YIE AU KA E T b, B IE B A S

2. zynq RGAESABNN 53R 3 DNBEL, 0 BrBUH P OCER TR, M
B 5 et BB, A R E R DR e B e . BB e
AP ES], 20 B EARE H 1 BOOT.bin X572 PS HIHI4A
A1 PL BIECE . 28 M BOAWERT B, S8R Linux 552783, %t
TANTEEZAT B HERAE RE GO T o] LAk B B

F Fidid SDK A= B ] BOOT.bin S FSBL.elf SCH-+ R T2 bit ST+ T
F.elf SCHFR AR bit SCHFFRATR N AR, RIAT I FEREITF AR I B S
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