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AC501-SoC JF R AR AL T — N4 11 GHRD _LF%, 44 AC501_SoC_GHRD,
iz LR, M Platform Designer GI%E 7 —/AMu & HPS 1 gsys 113 F, 7E
ERGTUINT HPS, Al—U 251 FPGA R IP, FEXFH&A TIESHL,
4G HPS W b Bh, 4bsilr. #h 51 . DDR3 TAER #h 55 A2 24
BEAT T AR . BN ORE SN A% gsys B ST N A

FTHFEZE GHRD
i Quartus 17.1 #4437 FF AC501_SoC_GHRD T.f%, {ESEHAREAR IR S

Tools > Platform Designer 5§ &£ i Platform Designer 72> <> 8@&  p)

F17F Platform Designer &4ttt T..H, 7E51 H (4T 1 & H v, 164% soc_system.qgsys
SCAEFEFT TR, a0 P xxx AR :



(= 117 o |

T | | ACS01_Sel_GHED ,: ¥ m-
. .gsys_edit
=
,;:}', L db .
BiRER. . hps_isw_handoff
. incremental_db
. output_files
- . soc_system
M| | software
. stamp
'{; . vga_pll
| v
HAE <,_, soc_system.qsys }
A
HHE,

=
Qg aFE@: | 7 ©
fli RO Platform Designer System Files (% gsys)

K xxx FTFF gsys it
AT R BAE R, 23k s 22 7 A2 AN, AFR B
JE (clk_0). HPS (hps 0). %% ID (systemid _gsys). led #Z#il 5[l C(led_pio,
U AL PIO B $aekg4ai 51 (button_pio {4 ATY PIO #4%). =258 0
(uart_0)+ spi #Hl#s (spi_0) 12C #&HHl# (i2c_0), EURMmitEzH|#% Frame
Reader (alt_vip_vfr_tft). VGA #=iil#% (alt_vip_itc_0). 1l xxx Fis:

I:: System Contents Z3 | Address Map #2 | Intercommect Bequirements &3

E| |- ‘ System: soc_system Fath: clk 0

+ Use Description

! Clock Source

X E hps_0 Arria V/Cyclone V Hard Proces. ..

E sysid_gqsys Swystem ID Peripheral

— led_pio FI0 (Parallel I/0)
button pie PIO (Parallel I/0)

-~ nart_0 UART (RS-232 Serial Port)

= spi_0 SPI (3 Wire Serial)

¥ 12¢_0 Mtera Avalon I2C iMaster)
clock bridge O Clock Bridge
alt_wip_vwir_tft Frame Reader
alt_wip_ite O Clocked Video Output

Bl xxx Qsys BT UL (1) 4 A



NT AR, EMETCEAITE 1P #ET TS, AL SMESERE, 7
WERENT, APrLosds IP g F+7F 5 LB T IP, & A H&FE 5
BEAF M. A xxx s

Jze Connectlons Hame Description
B elk 0 Clock Source
o cllk_in Clock Input
i cll in reset Reset Input
{ cll Clocle Output
clk reset Beset Output
= Q hp=_0 Brria V/Cwyclone ¥V Hard Proces. ..
= memory Condui t
= hps_io Condui t
<= h2f reset Feset Output
b h2f awi clock Cloclk Input
h2f axi_master AIT Master
b f2h axi_clock Clock Input
f2h axi_slawve AET Slawve
L h2f Iw_=wi_elock Clocl Input
— h2f 1w_axi_master |(AET Master
» f2h_1rq0 Interrupt Receiver
f2h 1rql Interrupt Receiwer
B sy=zid_gsys Systam ID Peripheral
* cllk Clocle Input
b reset Bezet Input
———* control_slawve Avalon Memory Mapped Slave
led_pio FI0 (Parallel I/0)
n button pie FI0 (Parallel I/0)

B xxx EITANT B RN HAE S
TR, LA AR ANSEHEICE . BATA] PUB izl
P, SRJE A ie ¥ Edit OREE MBS H. UURXHREN AR Th R/ Rt — b

4.

clk 0

IR 1P, SEIL R GEAM AN — DM BRI EALE 5 B R BN E I T RE,
Z IP /3£ NIOS Il ff) SOPC RZGtitit g — M IP, % IP A7 12
HOTUABCE, RIAMRA AN BRI, W R A 2 RIE), A)3k b Clock
frequency is known, Ff-#£_E 771 Clock frequency — A% g N\ SR [ BB 45 K
BIINEAR RS, % IP 83 7 Ek S0MHz H 4R L, Fik Clock frequency
{E % E My 50_000_000Hz, i1 K I F/R:



[ P i
s Clock Source - clk_0

o — - r——
“ Clock Source
Megotors clock source

I' Block Diasgram ® I' Parameters

[F Shom =ignals Clock frequency: < |50000000 H:

-Z:Ciock frequency is lmo;n:::__:'

clk_0

Reset synchronous edges: |fapne -

clock clock

reset reset

clock_source

K clk 0 1P k&

sysid_qgsys

R0 1D, HRAEPAHFEN R0 RS, @I ME— 1D, SRIX AR A&
LR, RAABAFIREEILECN A e IR 1817 . 1% ID RETIRE, HASL
fi 16 BEflRE ey, ATTURE E CmER, FLRE -1 IDE. WA

XXX FT7N

| Sy
me em erl eral - sysl
ys p ysidasys - -

“ Svstem ID Peripheral

Magotors” altera_awalon_sysid_gsys

4

I' Block Disgram : Ll-lz—fmtern :

[] Show signals (,__L 32 bit System ID: 31000&:501' J_.)
sysid_qsys I' Description

Please use hexadecimal numbers only in System ID.

attera_avalon_sysid_gsys

xxx sysid 15 &

led_pio

PIO % IP, f# ] IP Catalog H'i P10 (Parallel 1/0) 444, &N 2 FrHIMY
7 PIO, [RIRMERE T AL A #RAETh AR, FISKRIRZ) FPGA U\~ LED 4T,
T xxx Ffrogs:



=

5 PIO (Parallel I/O) - led_pio

“ PIO (Parallel I1/0)

Megotars’ altera avalon pio

I' Block Disgram | L

I' Basic Settings

I:‘ Show signals

Width (1-32 bits): ([2]
R
. Direction: s s
led_pio @ Bidir
() Input
L lock
et __rg_"_InUnL_____h
£S5 — .
i et <._q_ @ Output ,.-/:
alon Output Port Reset Walue: Elﬂ]ﬂtﬁﬂaﬂﬂﬂﬂﬂﬂﬂ
xternal_connection .
= onduit
. I' Output Register
aftera_avalon_pio — —

[V[Ensble individusl bit setting/clearing >

] xxx Ied_pi:) ;ﬁéé T
button_pio
PIO % IP, {# i IP Catalog # (1] PIO (Parallel 1/0) A4, WE N 2 AKX
BINAL PIO, [FIBIERE T B v AL i h Wik ThRg,  FIKiEHE FPGA il
HY AN gz b, B xoox B
"% PIO (Parallel 1/O) - button D e e — ——

%% P10 (Parallel 1/0)
Megators’ altera_avalen pio

I' Block Diagram L=
D . I Basic Settings
Shon signle Width (1-32 bits): )
. Direction: = oms a
button_pio ) Bidir
@ Input
L lock intermupt = @ Inlut
eset eset
fl
avalon
xternal_connection ;
anduit
f I' Output Register

Enable indiwidual bit setting/clearing

I' Edge capture register

Synchronously capture
Edge Type: FAILTNG v.

Enahle bit-clearing for edge capture register

I' Interrupt

Generate IRQ
IRQ Type: EDGE |
Level: Interrupt CPU when any unmasked I/0 pin is logic true

Edge: Interrupt CPU when any ummasked bit in the edge—capture
register 1z logie true. Awvailable when synchronous capture 1z enabled

K] xxx button_pio %1% &



uart 0

S E OEHIE, {FH IP Catalog #1f) UART  (RS-232 Serial port) #4114,
BB B0 115200, 4] xxx fizs. T HPS H AP UART filf
IP, T AR P HPS MR — N AN R ] 4%, XEREZ & 0
276 B3 T4 7 A . 1% P 7E Linux W CAA BURERENSCH, WBLE
Fet Linux WA IEINEARE), SR GAGAE FARHER Linux TTY —#E 5 (# ¥4
H

m= UART (R5-232 Serial Port) - uart_0

T ———

- -

“ UART (RS-232 Serial Port)
Megotore altera avalon_uart

" Block Diagram =
|:|Sh _— I Basic =mettings
oW S1gnals Parity: WONE
_ Data bits: .
uart_0O _ s
Stop bits: =
Ik lock intermupt f— Synchroni zer stages: |9 v.
ExE reset 7] Include CTS/RIS
i avalan [|Include end-of-packet
xternal_connection arduit
|” Baud rate
Baud rate (bps): 115200 -
Band error: 0.01
D Fixed baud rate

xxx uart_0 IP 8% &

spi 0

SPI = kzHi2%, fHH IP Catalog Hf1) SPI (3 Wire Serial) #Hff. % IP 7] L.
PELE EHLEMNUER, A0 AR FHER, — D id(E 5. SCLK Wik
N 2MHz CSERRAEHE AL 7= 104 R TAE RBP4 1923076H2) . 8 7 5 AU 4f A
o WFBARNL ALY 0, 4B xxx fim. BHF HPS 1 A5 #4~ SPI 1 1P,
M@ AT LA HPS I in— a2 A~ SPI #&il 4%, IXA/EFEZ SPI 13 H
W& BT EA M. % IPLE Linux W% H CF BURRIKE S8, AT DAELHE 4



Linux PIAZ IR BRI IR . ASET UART f5&, SPIE T4, K ARRER HE
BERRIN R, BRI FE B A% a2 FIRIN R RIRE B AR IEHAE
o 1ZEB85r WA STEN HZ R .

5= SPI(3 Wire Serial) - spi_0 - -

%Rk SPI (3 Wire Serial)
MegaCare” altera_awalon_spi
Iv Block Diagram L=
|:| ] | Master/Slave
Show signals Type: Master v
L Mumber of select (S5_n) signals (ome for each slawe): 1 v'
spi_0 J
SPT clock (SCLE) rate: 2000000 Hz
k lock intermupt Actual clock rate: 1923076.0 | Hz
EEE] reset DSpecify delay
i_control_port alan Target delay: 0.0 ns
aternal onduit Actual delay: 0.0 ns
" Dats register
Width: 8 = bits
Shift direction: WSE first «|
" Timing -
Clock polarity: 0w
Clock phase: 1] v.
. Mp ML
K] xxx spi_0 IP ZH K E

12C %4 #%, {# ] IP Catalog 1) Altera Avalon 12C (Master) #Hf. X —
MR EAUEE N 12C #2468, B ATIGR Bt 7 NIOS T HIIRENACAY, 7E Linux
RGT TR Z P HIKB) SRR, AN A2 F IR AT DLd e e 2w it 1 77 20K 1
FUHBIE BRI 2 Linux WAZ 28], AR5 AR BT EAT X AT AR g AR

alt_vip_vfr_tft_0

BHGIZAT BRI A, 1% 2 —/ MRS FLEE A AXI 2L 1B DMA (17730
BRI BEE R 1P, JEIEAE Linux R85 HIE —BA7 % DX SR 2 47— it
BRI, SRJG R HIZ IP AR B2, 84 VGA il # LAIRE) VGA &
AN B RGB TFT SZoR B, R B SR fm UG B B AE o B b, AT S8l
K& EoRThAE. % IP & M Quartus Btk il FIRE K1, 7€ 17.1 RRAS B
t, % IP B4 &3] T Frame Buffer 1P W 1, ANidiZ IP 4K IHBEWS 4k 4216
H, 1 HAE A >k EE Frame Buffer 11 IP SE 005 {8, PRI BLIG 2 4k 2205 FH % 1P

HEAT i



2 1P A% n] DL B B R N A% SRS, sl xxx s o AEL S0
BAmH, A2 WEREENSHEFEERE, B,

Bits per pixel per color plane: #—#ynt 2 /DA IR LR R, X T
RGB #iz, ®—/MERSPIEAHL (red). £t (green). # (blue)
=R AR A R EL IR A T L. pixel per color plane AL T 4 —Fh
BontH 208U R . Bltn i ) RGB888 FLxUit /&t it
H 8 AR .

Number of color planes in parallel: & —FZita £ /DA BT B RL,

in parallel 11& B2 48 e Emm Boota i ids & 48—k, fla, -
RN T 8 R RR, REFMEREA A SRICH, sk
bR B K A v /2 32, BT RGB888 #iztil i KA 3 Floth,
X RBCE N 4 Footid o 1 ERUGEEEE A7 H LG e 5
A1) 32 R A7t 07 2O 5, ISR, sehrfeEfi it 3] VGA

I, 32 A B 1 e 8 Al EAE A

Number of color planes in sequence: %l A&5Him;, MR ERGIEH
LA BT AR, BB MR SRR, 0T A R A
— NPT EdE, BT IAERNEEA G A B R R i
M TR 32 T UG B A e, B anAE AR ) DE2-115 JT R AR
B 7 AR RREN (Pad) b, BE T AMERITT X, R tPad BOR
Bt FAEH T —A MAX 1l CPLD 5 si#z 1 DE2-115 & i%H in sequence %
AW EGEGE, JEE 3 AW A O 1 B A 15 3 24 6711
RGB888 %, Xzl TFT Jfiwon.

Maximum Image width: KB 5EE, BI—17 KGR H 2 D MMEER A
%, TE GHRD i, ERAJEHISRIRS) 5 <) 800%480 43 H¥ 2 [ fil# {2 7R BF
(1, BlEiZAE v 800, 4n R T EE RSN HAh /> P i) oR ds, WAL 18
5 LR S PR B 4 R RAB

Maximum Image hight: & KEHR R, Hl—iEE& b2 746, &
Xt 800*480 7 HE AR M BB, ZMHIN 1%y 480,



® Master port width: avalon mm EHLEHEALFE . avalon mm EALH T3
PR HPS BN A2 st BB B, 16 81% 5 f2h_axi_slave Hr i
BHEALTE L, A BEIRAF B LS AR

wa Frame Reader - alt_vip_vir_tf

- g— -
“ Frame Reader
Magotars” alt_wip_wir
1
|' Block Diagram L |' Parameters
I:lShC'" signals Eits per pixel per color plane: g
Number of coler planes in parallel: g
3|T_ Mumber of color planes in seguence: ||
lock_reset ook Maximum Image width: 200
Mazxi I height:
lock_reset_reset =ximun Image heigh 480
T Mast t width:
aster port wi :
lock_master ack F 128
Read master FIFO depth: B4
lock_master_reset reset
Read master FIFD burst target: 32
valon_slave
avalon
Use separate clock for the Avalon—MM master interface

& xxx alt_vip_vfr_tft 0 K E

H1 T~ AC501-SoC JF A& BR AL E 1) 7 B 3 F 1) 2 RGB565 J7 2, At —1M&
FO T 2 N FIHAREIT], 2 W 4 2B 0 Frame Reader (155, LASZEL
RGB565 iz I AT RGB888 #ix, RGB565 Hx i — M 4 7 M
HPS P47 i sz B 2dls =0 RGB888 Bzl ity — 2=, AT AT LA K & AE T P 17
WRI G, TR 2 RS RS AR, (2R, R Linux 4
0K zh HHR UL ERIN % Frame Reader [F13RSHN SR 32 4711 RGB88S #i, &
RFARRE S T B SORN T, U A s, 4448 H RGB888 4
o

alt_vip_itc 0

KRR A VGA #5185, ¥ Frame Reader S2H 1) B BE /R4 VGA
I 7164 VGA on#t i RGB TFT WRpE iR, LR EZ M HER, 16
GHRD L2 BRAH i 800%480 73 #F M TFT B nbrdiT e E . AR SH1E
M, £FE a8 AT RIS 2 Frame Buffer 20 #F RN FE40/ 41



& 4

B

AFAE T HEWIESH BT (GHRD) MRS, FFEH— M E 1)
SoC #R-RHJ GHRD LEESEAT T iRt ], vhik T LA &4 1P 4R
IhEEA— L E S 4. &T AC501-SoC JF KR GHRD TAE3EAA it
RN, Fe B AR IR G Un e 8 I f7 58 1) S AR 52 B R BEA IP AR IS
Zi o TAE B EHET DS5 WAL LI

M DS-5 4R 5 FNFIK SoC By Linux 2 FATEF

(== AN (=35}
RAEVEE B vra], AR HE T HRTY, EELR

fE_E—rdr, YRR T AC501_SoC T AR B 38 G A 225 Uit SCAF s I AH
KAFIIE B o AADEE I ZE G S H W TR ISR 1P 410E, 'S5 Rk
ST IR LEZH A AR AR o

BPFREET Linux BERGM AT, —REHAELE Linux RIS
Ubuntu &G H#E4T. (HEXT Intel Cyclone V SoC FPGA F/7, 4 SAUAIT & v FIFE
Fr, Al PIAE Windows 3355 R 5E. Intel 155 H EH 5K SoC FPGA & #2144 T & il
f¥) DS-5 Ff, AR ARM A FIE L AR SRR, DhRgsR, RIHRIL B g
PEAR, G REHRINY ARM AT SCAHSATHRERA B m IR . A AL SRR ARM B
FeOT AN, t3CHF Linux BRI R AR A B s g Bas AR &2
Bk, FEIRAFAHRNY License A RS A . (BRI IZH A AR T A Linaro A
EFXf Cyclone V SoC FPGA BeiFidid i1 F GCC 4w T, %N gec—linaro—arm—
linux-gnueabihf, % T H%FAIHIK Linux NAHFEF LRI License.

ARATEABUTEF Intel BRIV DS-5 #fF, GUEAGR T, FRRIR— MR FIRK
Linux MR

1. B5h DS-5
MIFEE3E R E] ARM DS-5v5.27.1 Hax, % Eclipse for DS-5 v5.27.1
F19F,



| Altera

. AMD Catalyst Contral Center

. ARM D5-5v3.27.1
| Debug Hardware Tools (Remowv|
@ ARM DS-3 License Management
BEd D5-5 v5.27.1 Command Prompt
M Ds-5 v5.27.1 Online Documentati
[ DS- Relegse Note

xamples Index

£/ Mali Graphics Debugger (DS-5 v

v Streamline (D5-5 5.27.1)

i Uninstall ARM DS-5 v5.27.1

AR, TR CL# AR T SoC EDS Command Shell T B Ff#ifH, W] LILE
SoC EDS Command Shell T E #4i \ “eclipse&” KFT I, AR5, HEHEMHEH
SR SATIT,  BEOAAE A7 AT ITRe it SoC EDS Command Shell [ /)
(VB U TR AR &, AR R — S I B RE R A ME (2 7 (A 2

H— RN 2R A workspace, WIS EIFR, WIRAA AR HILIZ4E 7R

HE, A2 5 R A
= Workspace Launcher ||

Select a workspace

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

- Browse...

[[1Use this as the default and do not ask again

| ok || cancel |

X EFE—NEEE A B A TSRS, FlnERNIEgRS R, ik
£ 11) D:\fpga\ac620_soc\demo_debug\firmware.
s OK, #EA Eclipse M¥GHSH, i 10.105 Frw
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& C/C++ - Eclipse Platform = - -

|'|
N
I
@

File Edit Source Refactor MNavigate Search Project Run Window Help

fa Welcome to DS-5 2

DS-5 Development Studio ARMDS

iF I What’ s new in

| 5.5 45 27 Now Available Eey changes D5-5 vb. 27 i
I Recently addec . i Today 4REN releases a new version of ARM Development
i . ) ) Sulte, DE-5.27. We hawve added new IF support, 05 = W
| Articles, Exan (08 Gt Tt P awareness and several other exciting features.
l Debug Tools - - |
! Streamline reT— @
f Mali Graphics ’ ARN 2017-5-17 I
Ul ===, New DSTREAN-S5T features in D5-0 wd. 27 |
I ! This video describes the support included in D5-5 &, 27
| for the DETREAN-S5T JTAG debug probe, including live
(| decede of ITH data.
i
4:29 ARM 2017-5-17
® DSTREAM-5T: new lower cost DSTREAN family mem... I

Today ARN anncunced a lower cost, very high performance
< il C debug and trace unit to complement the existing ARM
Downloading welcome page contents... Hide

— = 4

miidi Welcome to DS-5 UUTH] i)/ LRI AT OC PHXYGH U 1], #E N BRAH A0 32 S 1k .
TR FATEA N DS-5 BAFISIN License, FABARRHRIR )G B2 BR N H0H T 51 %

TEHE, W TAUAITK Linux NAIREFF R License, [RIME G AIZ & 1 EIT]
= Mo Licenses Found )]

ARM DS-5 requires a valid license in order to work, and no license is
¥ currently configured.

Use the ARM License Manager to obtain and add licenses. You can open the
ARM License Manager at any time from the Eclipse Help menu.

’ Remind Me Later ] [Dpen License Manager...]

VB : ik EARmTREENEZ 5, FUITIF DS-5, BB AT R, Ao
S BRI B EHE, W DS AR BT sE, nfUERMT T 2 G, Rk
SERREG) File—> Switch Workspace—>other K EHFTIF XN E [




+ - hellofmain.c - Eclipse Platform

File | Bit Source Refactor

Mavigate Search Project Run

Open File...

Close

Close All

Save

[m] Save As...
Save All
Revert

Move...
Rename...
% Refresh

Convert Line Delimiters To

= Print.

Switch Workspace

i T

2. BlEECIE

Alt+Shift+MN »

Ctrl+W
Ctrl+Shift+W

Ctrl+5

Ctrl+Shift+5

F2
F5

Ctrl+P

-

Window Help
G-t -0-Q-x® -0
| mainc 52
2& * main.c]
7 #include <stdio.h>
3
9= int main (int argc, char *argv[])
18 {
11 printf(“hello worldi\n"};
12 return 8;
13}
14
15 |
DA BEFR\FEREEDS-5 Workspace
Other...
T

mdESE File>New->C Project, @1l 10.107 fiw, EFAIE C L.

Mavigate Search Project Run Window Help
Alt+5hift+N C++ Project
Open File... % C E‘roject I
Close Ciel+ W Malkefile Project with Existing Code
Close Al Ctrl+shifesw | | Project..

FESR A TAE QI S, BB TREXHY “ hello” , THRERADN “ Empty

Project” ,

FHEPUR.

Toolchain iEF{#H “GCC 4.x[arm-11inux-gnueabihf](DS-5 built in)” , 1



-
& C Project

C Project

Create C project of selected type

Project name: hello

Use default location

Location: | D:\fpgal\ach20_socidemo_debug\firmware\hello

Project type:

4 = Executable

& Empty Project

® Hello World ANSI C Project
I (= Shared Library
I (2= Static Library
b = Makefile project

Browse...
Choose file systerm: [default ~
Toolchains:
B ARM Compiler 6 (DS-5 built-in) o

Altera Baremetal GCC

Show project types and toolchains only if they are supported on the platform

@

==

BEIE, s Next, #£ T EPrRRBECE S kS “ Debug” 1 “

AN B H AR

Release” W4



r B
& C Project [ESEE™

Select Configurations —

Select plattorms and configurations you wish to deploy an

Project type: Executable
Toolchains: GCC 4.x [arm-linux-gnueabihf] (D5-3 built-in)

Configurations:

&3 Debug ’

Select all
) Release I

’ Deselect all I

’Advanced settings... I

Use "Advanced settings" button to edit project's properties.

Additional configurations can be added after project creation.
Use "Manage configurations” buttons either on toolbar or on property pages.

)

Mext = [ Einish ] ’ Cancel ]

SRJG ik Finish #2411, 52 LRERIE, B3 2 LR, #ERENNn— C
R 8iZ TR, W5 C 0. Adi File>New->Source File, &6
%, W rEFTR.

= C/C++ - Eclipse Platform
IEle | Edit Source Refactor MNavigate Search Project Run Window Help

[ New Alt+Shift+N »| C++ Project
Open File... C Project
Close Cirl+W Makefile Project with Existing Code
Close Al Crrlsshiftsw | Projsct-
Save Crl+5 Convert to a C/C++ Project (Adds C/C++ Naturs)
Save As... &% Source Folder
Save All CurlsShiftss o Folder
Revert @,} Source File
|n7  Header File

7t Source File Ft1fi, WE AN “main. ¢” , fFHBIA C BR, W FEFR:



-
& Mew Source File

Source File

Create a new source file.

Source folder: hello

Source file: I main.c I

Template: IDefault C source template

v” Configure... ]

@

[ Finish ] I Cancel
e
57 Finish, BEI7NINT mainc KL, W FEFR.
- — B
S C/C++ - hellofmain.c - Eclipse Platform - E@g
File Edit Source Refactor Mavigate Search Project Run Window Help

i
| el e

-

[op 2 = 8 | [@ mainc 52

2E - 2@| * main.c[]
7
4 5 hello 3
> ) Includes 9

> € main.c

4

ems Tasks B Console 32 Properties

Mo consoles to display at this time.

| >R~ w WA e @O~ @-i® 5 - [[alln
Quick Access ﬁ”?}; 8 1=

= 8

-

BFEox @wm = 8
R o % |
|
I

= E-cr= 0 1

| Writable

| Smart Insert | 2:1

BB, main.c SCAFIE T, £E main.c FEINa FARSHRAF :

{

printf("hello world\n");

return 0;

#include <stdio.h>

int main (int argc, char *argv[])




T C ARSI TR PR

[ & C/C++ - hellofmain.c - Eclipse Platform - v = Eﬁ1

Fle Edit Source Refactor Mavigate Search Project Run ;J_V‘indmv Heﬂ)

i |- R~ WA E-&- (- E -0 ®

: - e < Quick Access 2= |=",; 8 1=

[P 2 = O  [d mainc 2 =8 o= = g

B - e/ i RN oo W
4 25 hello ; [ resnee -

> ) Includes 4 * (reated on: 2817=1259E 1) stdio.h I
+ [€] main.c ; Author: Administrator o maintnt, char'D) : |

#include <stdioc.h>
= int main (int argc, char *argv[])

i
i
|
|
|
|
|
I printf("helle worldin™);
L return @;
Ll t
bl —
i 1 t 4 1 |
|
| [:_ Problems o= Tasks & Console 52 Eproperlies ' *Cf== 0O
| Mo conscoles to display at this time.
play

|
|
|

= —

3. #mIFIIE

RS S e 5, Bn] AT R T, X B4 B SE 2 28 X dm e, R
PR FIREE ARM & Lis T/ Linux NAFERF . Rk EIER mis, %
RS Ctri+B BT AT 4 1%

Y158 B e TAR (A3 B2 AR S X%, 2354 Binaries A Debug,
Binaries S J& T A7 A2 B A ) 2 kI PP AT SO, Debug NELE R4
g R, RIE S G AR R T RS S, AL dE 2 AT AT SO makefile F1—
Se g P R P E) S X FRATRAE, AT OO TE R 2 B AT AT SO
B hello.
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i A * £ (1 - A Quick Access 1=t |=3§ E iisi
[(5ProjectExpl.. 22 = B [& mainc 22 =0 goxr ®» =0
B% ¥ :'L‘_ f main.c o S
4 5 hello 3o« -
Pl g—? Binaries 4 Created on: 281712598 5 stdich
by #& hello - [arm/le] g - Author: Administrator o main(int, char'|
s wy ]
> il Includes - ) E
4 (7= Debug g #include <stdic.h>
5 3‘{; hello - [arm/le] 9= int main (int argc, char *argv[])
. e {
g main.o - [arm/le] 1 printf(“hello worldin™);
|2 main.d 2 return @; I
| @ makefile 3} =
| objects.mk 4 ! ‘ " | ’
e SOE;C,ESIFELC B Conscle 2 = 8
| & subdir.m = ok
» & main.c B EET&K B
CDT Build Consaole [hello]
21:5@:21 **** Build of configuration Debug for project hello **** [« W
make all 7]
Building file: ../main.c
Inveking: GCC C Compiler 4 [arm-linux-gnueabihf]
arm-linux-gnueabihf-gcc -08 -g -Wall -c -fmessage-length=8 -MMD -MP -MF"main.d" -
Finished building: ../main.c
Building target: helleo 3
Inveoking: GCC C Linker 4 [arm-linux-gnueabihf]
arm-linux-gnueabihf-gcc -0 "helle"™ ./main.c
Finished building target: hello t
21:5@:21 Build Finished (took 512ms) i
=
< | [0 | +
%% /hello/Debug/hello : |
h

4, B3I SSHImIZERE

7E Windows ~H Eclipse WiAMN AT, #BE 1 H RGeSt T n] i
7SO R BRI SRS, W0 SSH.  FTP %%, IXHLLL SSH ABIHHT N4
B SR ALELE DS-5 Ak ORI R SSH ThAE SE AR SO IfE . ARG AN TS 2 —
AN SSH SCAF R4 WinSCP (e EAEA .

1. BIETmAEEE
£ Eclipse T 50, i File>New->Other, 7E41 T B k) & 10k 5

37 “ Remote System Explorer” , &4 Connection J5 sty Next.
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Select a wizard

Create a new connection to a remote system

Wizards:

b = D5-5 Configuration Database
I = DS-5 Debugger
i = Eclipse Modeling Framework
o Git
[+ = Java
b (= PyDev
4 = Remote System Explorer
¥ Connection
[+ = Scatter File Editor
i (= Target Configuration Editor

[ @ = Back MNext = Finish

12T BRI S, i%4 ¢ SSHOnly” , ik#f#Sr SSH &4k,
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R
Select Remote System Type
Connection for S5H access to remote systems =L
System type:
U
4 (= General
T FTP Only
i % SSH Only
| |
| |
N @ I = Back ] Mext = | Finish | ’ Cancel l ﬂ

I BRI SSH IERR B A, 7E Hostname #2IH5 HARMRT IP ik,
41 192.168.90.199,  Connection name =2 HANIHE N H AR 1P Mk, Hn]LAEE.
TEFF AT, ACB01-SoC FF A B ¥ IP Hihl 1 & 7 192. 168. 90. 199, WM AT
(IR b TP kAR —FE, T B SZERIN TP #udil, KT & BRI E B 1P
Huht, S WABRIFRIEARIER . fidi Finish SEisE .

,
S o oo 1 B el

Remote 55H Only System Connection

Define connection information

Parent profile : IUSER—EG1T0329RI -
|

Host name : 192.168.90.199 -

Connection name : 192.168.90.199

Description :

i @ = Back " Mext = Einish Cancel l
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Perspective>Other, &1 N E IR,

[——

Project ﬁunl Window || Help

ﬁﬁ'lﬁ'c Mew Window & - 5 I3 0 F e e -
- Editor »
S Hide Toolbar
Show View »
I Perspective I [ I Open Perspective I » | 45 Debug
E .
Mavigation 2 Customize Perspective... R
. 4 LDRAlite for ARM D5-5 software9.5.6
Preferences Save Perspective As... .
" &0 Team Synchronizing

Reset Perspective...

Close Perspective I Other... I

Close All Perspectives [

N PR B kSR “ Remote System Explorer” , R )5 Ay OK.
i & Open Perspective @Elg1

BEC/C++ (default)

[ CVS Repository Exploring
35 Debug

! D5-5 Configuration

%5 05-5 Debug

o Git

%J Java

5 Java Browsing

&
2 Java Type Hierarchy
L4 LDRAlite for ARM D5-5 software0.5.6

- ﬂ[}mr

EERemote System Explorer: |

— |

0 Resource

£9Team Synchronizing

| ok || cancel |

Eclipse ¥ V) #2nfE REME, W FEIFTR, T UUEBEZATN
“192.168.90.199” KL 248
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Quick Access i | g & Zﬁ}:
U Remote Systems 1 Team = B8 [ mainc & = B o = 08
el |l B|S | ®T BN =RL -
(| « = 192.168.90.199 ol -
| > 'ED Sftp Files 4 * (Created on: 2817=12359% 5 stdiol
| 5 = Author: Administrator -
i 5 Ssh Shellsl e */ uEne rRnEsErate e main{i
| B Ssh Terminals - L
| & #include <stdic.h> |
i 9= int main (int argc, char *argv[]) N
e {
! 1 printf("helle worldin"}; |
I 2 return @;
I 3} =
I ] » « [ »
L
L - 5 Remote System Details Tasks & Terminals &2 = 8
| = Remote Scratch... . . R .
I [ Properties 32 S To open a terminal, right-click the Terminal subsystem under the target. Then
1 :=:¢> [ % ¥ select 'Launch Terminal' from the context menu.
' Property Value =
| 4 m | b
I | Writable | Smart Insert | 14:1

EFFUGERENT, 5B HR SoC K A PCIERELE T A —ANWELI#% e I,
B3 SoC MR~ EHzmd WL EIE T PC M I . SRJE A BT A R, 15
Connect, Il SSH MG FWE M, AHPIHGEFAMEN, W FEFxR. N
T EEE, AR FRRAF RS, I ssh SR FHEA B EN (X BB
Linux R4 SoC FHRBO WA P 2AFIER, W AR ENL root K %A X B2,
T Bt SoC BRF B/ root K P E B D, Vg BRI J7 AT S AT I TF AR A
BAEETY.

- L
& Enter Password '- M

System type : SSH Only
Host name : 192.168.90.199
Connection name : 192.168.90.199

User ID : root

EE s s

Password (optional) :

Save user ID

| ok || cancel |

b

ORI P RE S LN 10122 ProniZaitn, sidi No NHSHUME

40 o
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e,

A new master password has been created. Password recovery can be
enabled by providing additional information. Would you like to do so now?

Witk Eclipse /258 —KIHAT SSH 4%, mlRe Halan T BRI &, S Yes
AT IRAERI A

The authenticity of host '192.168.1.137" can't be established.
RSA key fingerprint is 21:¢6:52:64:14:3d:ab:9b:66:37:23:84:f7:08:55:a2.
Are you sure you want to continue connecting?

SSH HEFEEIN A S an T BIFs, W LA RNER BRI 7GR, RE
L REZ3E VAN

T — o ]

} . —
© Remote System Explorar bl - e i e W

File Edit Source Refactor Navigate Search Project Run Window Help
PG B B e e = R Y AR e O R e e e e e
Quick Access : =g | @ & ‘-t}
4 Remote Systems. E:z]fas.Team = B | [d mainc 52 =8 Box = 08
EQ|lecor|B|lE ¥ ;---f: ) S =L N
4 T3 192.168.90.199| o I -
I+ ¥ Stp Files 151 : Cr‘ea:e:hon: igl?E;HfQEt U stdioh |
3 Ssh Shells 21 uthor: Administrator ® main(int
8 5sh Terminals - |
& #include <stdioc.h>
9= int main (int argc, char *argv[])
]
1 printf("hello world\n");
2 return @;
N
14
-
M8 Remote System Details &) Tasks | @ Terminals £2 = 8
[ Properties & . Remote Scratchpad B To open a terminal, right-click the Terminal subsystem under the target. Then select 'Launch
o [ 4 ¥ Terminal' from the context menu.
Property Value -~
Connection status Some subsystems conne T
< n ] 3
Connection: 192.168.90.199 - Host name: 182.168.90.199

—_— e — e - ————— 4

A B iEERER) “ Ssh Terminals” , &3¢ “ Launch Terminal” , 1 N B, %
BT — M FE 2 v
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File Edit Source Refactor Mavigate Search Project Run Window Help
o Wil ®N s LSRRG
8 Remote Systems 5 | % Team = O || main.c &2
£ 8 e B|® Y| ¥
* main.c
4 75 192.168.90.199 3 =
- ¥ Sip Files 4 Created on:
r* Ceh Shells 5 Author:
. & */
™ SshT : .
k)
ge—rtiatresh F 8 #include <stdic.
. 9= int main (int ar
Disconnect 10 {
Clear Password 11 printf("hell
12 return @;
&8 Launch Terminal 13}
14
Properties Alt+Enter

7f Eclipse F 1A N7y, FHI—MEfE&m, EHEP A Linux m 447
BAE, WTEATR.
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File Edit Source Refactor Mavigate Search Project Run Window Help
- B e S R E) I O G S A S i e e R
Quick Access s<ig | g & 7{’;:
Brz ™ T B [d mainc 2 =8 gfo.xn = 0
4 %;l| i | ;_ f main.c nl ElE R e |
| - 3 = ’ ‘= -
[l . . rmene i ,
4 T3 192.168.90.199 4 " Created on: 2017=1239%E 2 stdioh
I . 5 * Author: Administrator .
I > ¥ Sftp Files s ® main(int, cha
[l % Ssh Shells 7 il
[l > %8 5sh Terminals ° Enmin b 4 m »
l
[l 18 Remote System Details 4| Tasks | [ Terminals 52 = 0
| 8 192.168.90.199 = |
I rootfisocfpga:~# cd fopt ~ |
| rootfisocfpga: fopt# 1s
i - - button_drive.ko fops led.ko major_dynamic.ko uart@_ing
[l Oerx M g char_dev.ko hello led_test test.ko uart@_tes W
—.=|=> el i ds1382_ds_5 hello.ko major.ko uart@_drv.ko udev. ko
Shit rootfisocfpga: fopt# I
Drrmarh: aid
< [Lm L2 e

2. EHISTHE BFAMR

st EARAE DR CICHIR%E, Yz CIC++ALE], W NER. £
B hello T2 Binaries R “ hello - [arm/le]”, ## Copy, &l hello
A



EAEHIRAE DM “ Remote System Explorer” #5345,
K, midhfEIT “ froot”, 483 opt Uk, fEAHHSEHILSE Paste, &
(1) hello SCAREIG RN HFR R “ Jopt” Hx .

)
rfo 0 - 3
ick Access I s |"_',$ 13- | e
B  0F Qe -

VIR R Gl

c/C++ | |DS-5 debug] [Remote System Explorer

Debug

SRIGLE Terminal &, HEA “ Jopt” Ha%, F chmod #r4y hello 3 hna]
PATHR, HIN” chmod 777 hello” (¥ ” chmod +x hello” #r4&RIAISZHl. #AE
SERUEE R T E R .
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S Remote System Explorer - hellofmain.c - Eclipse Platform

=[] S |

File Edit Source Refactor Navigate Search Project Run  Window Hel
=l i P
L G S 2 S IR SO QU S e B
Quick Access = | Mg & :f;;
28 Remote... 32 | %5 Team O (€ main.c &2 = 8 g=om = 0
£ & Q| B|E v | ® P El"‘@n
" main.c
4 73 192.168.90.199 = 3 =
4 ¥y Stp Files 4 * (Created on: 2817=12329% =1 stdio.h
. 5 * Author: Administrator .
I 5% My Home e | I - = @ main(int,
4 % Root 2 ’
- 8 #include <stdic.h>
b 3 bin | 9= int main (int argc, char *argv[])
E @ {
» £ boot 1 printf("helle worldin™);
b 00 dew 2 return @; %
[ [ etc L 3 < I v
> © home 45 Remote System Details Tasks 4 Terminals &2 = 0
p 3 lib ]
b [ lost+found ® 1;2 11890199 2;3 p
. roctiisocfpga:~# c opt -
b (0 media rootf@socfpga: /opt# chmod +x hello
b 0 mnt root@socfpga: fopt# 1s -1
4 (= opt - PWXTWXMWX 1 root root 820935 Apr 7 2017 button_drive.ko
= dri -rw-r--r-- 1 root root 82895 Apr & 2817 char_dev.ko
IB utton_driv - FWXTWXTWX 1 root root 13565 Mar 21 2017 ds1382_ds_5
char_dewv.kc o 1coot oot 256 fee G 2017 Foo
i 2 ds1302.ds I—r‘wxr‘—xr‘—x 1 root root 7185 Dec 9 2817 hello
. TTCRTITRT = T Tt =tretteilo
I 2 fops -rW-r--r-- 1 root root 78722 Apr 6 2017 led.ko
- FWXTWXTWX 1 root root 7638 Apr 6 2817 led_test
- FWXTWXTWX 1 root root 65854 Apr 4 2817 major.ke
- | -PWXPWXEWX 1 root root 6585@ Apr 4 2817 major_dynamic.ko
4 III v - PWXTWXWX 1 root root 31882 Apr 4 2817 test.ko
- PWXTWXWX 1 root root 99468 Apr 8 2017 uarteé_drv.ko
2 Pro 2 | % Remo =5 - PWXTWXMWX 1 root root 16399 Mar 29 2817 uart®_inquiry_debug
L o - XWX WX 1 root root 8859 Apr 8 2817 uart®_test
B % 7 -rwxrwxrwx 1 root root 76127 Apr 4 2817 udev.ko
rootfisocfpga: /opt#
Property Vil -
q m b 4 i 3
File: fopt/hello

-

3. BITNAIERF

BEAE, BATCLIER T — D EA) Linux MHTFEFPIBIEE . 2%
BRI B A AR b, 32ROkl n] DAAE B AR BT 1, AT 53R H
H, H

EEEEIT Terminal & 10, BN Rk
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. /hello
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File Edit Source Refactor Mavigate Search Project Run  Window Help

A MIPIENE RS -0-Q-i® 5y -l S —
Quick Access i | g & '%&
18 Remote Systems i1 = 8  [g mainc & =8 oz T O
L8lcoela|g v 2t mindg « lemwas
4 T3 192.168.90.199 S #include <stdic.h> v
a ¥, Sfip Files 9= int main (int argc, char *argv[]) 1 stdic.
- o My Home 1o { inf [N
:=::> s 11 printf({"hello world\n"); ®  main(
4 & Root 12 return @;
- 13}
% Ssh Shells 14 -
> 8 Ssh Terminals 4 ’ < [ s

,ﬁﬁ Remote System Details <= Tasks & Terminals &2 B Conscle = O

%9 102.168.00.199 37

roctfisocfpga:~# cd fopt -
roctfisocfpga: fopt# . /hello
helle world
rootisoctpga: fopt# l
Eproper‘ties bl = O
Ly —_ = -
_" — < 1 b
[ TP, Araliia
Sync System PYTHONPATH: (13%) | | &

TER, %A T B AT HAT SO e H S A A BEPAT . S SE 1 H] cd
ARG AR DI R opt H3X T

5. AR

X T2 5 BV SRR T, AEAE BT E 2 1T B 5 R ) REUAS 4 T B3 3
MR, FEEEEERT RN PAT PR E R e H AR bug. 1EJF
KR HLFEFE, — 8% 1 ITAG RS JTAG 47K
M5 T Linux #:4E RGN R, AR, 77 LUEE P28 gdb T
AT R 2 P REN B A gdb T EX k%5 1 hello TFE3E47 14
e

1.GDB &E&

T Run->Debug Configrations, 7EHIAECE S, X “ C/IC++
Application” %, ¥4/ “ hello Debug” i HAx, 0K BN,
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2 Debug Configurations

Create, manage, and run configurations

. T
OE X | B 3® Mame: hello Debug
Main ™. &= Arguments] e Environmenﬂ 3&% Debugger] E_/ Source q‘)l'“ Refresh] =] Qommon]
4 [€] C/C++ Applicati E
¢ pplcation =l C/C++ Application:
] hello Debug
[c] C/C++ Attach to Applicé Debug\hello
[E] C/C++ Postmortem Det ’ Variables... ] ’Search Project...] ’ Browse... ]

[E] C/C++ Remote Applicat
£ DS-5 Debugger

&' IronPython Run

& IranPython unittest

Project:

Build (if required) before launching

5] Java Applet
[31 Java Application Build configuration: | Select Automatically vl
Ju JUnit B -

| " Jython run (©) Enable auto build 7) Disable auto build

| @ Jython unittest i @ Use workspace settings Configure Workspace Seftings...

= Launch Group
[ PyDev Django

23 PyDev Goagle App Run ||
] m b

Connect process input & output to a terminal.

Filter matched 10 of 18 ftems Using Legacy Create Process Launcher - Select other... Revert Apply

@ [ Debug || Close |

Ry Debugger Wi+, # & Debugger 4 gdbserver, F+7E GDB Debugger i
W FNAE X i gs H % N arm-1inux—gnueabihf-gdb. exe, 1% & GDB command set
4 Standard, 41 FEFR.

Mame: hello Debug

Main ((XF Arguments (E Environment (%5‘* Debugger “_H Source| o Refresh] 5] Qommorﬂ

»

Debugger: [gdbsewer -

Stop on startup at:  main Advanced...

Debugger Options

Main |Shared Libraries Conneclionl

GDB debugger: Di\intelFPGA\LT7.1\embedded'\ds-5\swhgcc\bin\arm-linux-gnueabihf-gdb.exe Browse...

m

GDB command file: .gdbinit Browse...

(Warning: Some commands in this file may interfere with the startup operation of the debugger, for example "run®.)

GDB command set: ’Standard -

Protocol: mr

[ Verbose console mode

[[Use full file path to set breakpoints

BB : DS-5 A1) 22250 N BRIASRHE T gece—linaro—arm-1inux-gnueabihf—4. 8-
2014. 04 linux T HEE, B ETHR, (H2%H TR arm-1inux-gnueabihf-
gdb. exe XM LHAERT, FERABINLETRE,

D:\intelFPGA\17. 1\embedded\ds-5\sw\gcc\bin\ H3& TR XMEFR, N7 L2




Xf LR R, S T LOR T e B T . BRI Es BT E gee-
linaro-arm-1inux—gnueabihf-4. 8-2014. 04_1inux T HAE 3K H 41 arm-1inux-
gnueabihf-gdb. exe SC1HH% D% D:\inte1FPGA\17. 1\embedded\ds—5\sw\gcc\bin\ H 3%
T, REEATLLERAREE T

miifi Debugger Options ¥ Connection W<, wWEEEIA N TCP, £ Host
name FAIEE HFRHK IP Hulik, 76 Port number #2iE TCP iERsim S, i~ EAT

7N

Mame: hello Debug

Main | &= Arguments ® Environment ﬁ‘ Debugger E_/ Source |« Refresh| ] Common

Debugger: ’ gdbserver

Stop on startup at:  main

Debugger Options

| Main | Shared Libraries | Connection |

Type: |[TCP = TE | IXBIESSoCHARAIPHELE
Host name or IP address: | 192,168.90.199

Port number:

BB SEHE, Al Apply 4541, BB, SR Close XM

2. GDB E#ZAFIK
7f Eclipse 5, mdiWALE /) Remote System Explorer, VIS fE R 0
K, L A T lar 2 a3 gdbserver:

# cd Jopt

# gdbserver :10000 hello

JERE TCP MR LAY Eclipse FridsE —. Kb ERIE s Eps
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4 = opt & 3 : -
L5 button_drive.ko 4 Created on: 2817=1259E = B s
s char_dev.ko N C o » <« v
= ds1302 ds 5 _
N__'J fops 1A Remote System Details = Tasks | & Terminals 2% = 0
e
2 hello | %®19216890.199
L5 hello.ko root@soctpga : /optiimeaiops -
led ko rootfisocfpga: fopt#] gdbserver :18888 hello I
_ Process hello created; pid = 248
47| led_test Listening on port l@aea
L5 major.ko 18
i major_dynamic.ko
|@ test.ko - E
I [ Properties &2 5 Remote Scr.. = B
p
:=:=> B~ |« 1 r

fiidi Run->Debug, J14f GDB gk, I NEAIRE D, sidi Yes BIA],

= Confirm Perspective Switch

e —
b e

This kind of launch is configured to open the Diebug perspective when it
¥’ cuspends.

This Debug perspective is designed to support application debugging. It
incorporates views for displaying the debug stack, variables and breakpoint
management.

Do you want to open this perspective now?

[¥|Remember my decision

BN BRI R S
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2 Created on: 2017512598 4 RN o % 7
5 * Author: Administrator 5] stdio.h
g o N @ main(int, char®[]) : int

g #include <stdic.h>
9= int main (int argc, char *argv[])

m

1o g
311 printf("helle world\n");
12 return @;
13} =
] 3
Il
& Console 2 & Tasks [:: Problems {2 Executables [] Memory =0

k| BEREEH =B
hello Debug [C/C++ Application] D:\fpga\ac620_soc\demo_debug'firmware\hello\Debughhello (17/12/9 T4-11:01)

| -

i Run->Step Over, B HZritli Step Over Elbr, HBIEITIEF, VHRIx
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e hello.ko 1 L4 < | *
b led.k E . . =
sako 24 Remote System Details Tasks & Terminals &2 Consale ]
&= led_test
I@ major.ko
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PRAE T T EIF B L 22380, WIinSCP-5.13.3-Setup.exe, B #X0 i B Al i5 4T 2020 .
CRGI R AT A FEERN, — BN,

MK, SR ELBA B P R R, 552 Windows LA
AL T T R — M B, BIanERAe [F — A B ds b, s dd A EIE, IRk
B P TEFR—PB, 5 NTok S .

ZATEMFIBAT . HUTH 2 BB SR, R LA A A R
[ ENLE 1P Mk, o 5 BRIA 22, FH 7 A4 AR E NGz A R 4 1 H P 44 REE Y
I


https://winscp.net/eng/download.php

WinSCP

FM(L) FOM) 3ZHEHF) &S(C) SIE(S) ERO) ITER) #EN(H)

|50 - ST Bl & -

o FESE

| EATTE (=N -=QEE‘.?‘D I =i = |

BT . ) —

DﬂﬁFEﬁaﬁﬁﬁﬁﬂ o e &
== #4 S EE)

.. Bluetooth Falder Ty wOER

. Camtasia Studio
. CMB

.. D5-5 Workspace xaomeige

. DSeeTem

.. DS-MDK Workspace

. Fax

|| LabVIEW Data

. MATLAB

.. My eBooks

|| MyCAD

| Scanned Documents

.. Source Insight 4.0

| Tencent Files [ 18 ] [ zEw | @ez v =a || =m |
. Visual Studio 2013 — e —

N7 FAERTIE, TR R A, Rzl Rl ORAF N b A, R AT T
HURETRIEFT Tl 5 1 o WRGEAE B ORISR s EMOT A, AP K 1 80E fr
WA ] LR R RAF S, J7 8 M IRPGEE . RN R] L2y i @ SR GE T
BN, X FRAEEFAZENN, BEEEZRERAR T Ll T,

BRFEFALS

A=

o

SHEEFRE):
UbuntuPC (30.108)
STHEEE):
<none = i
VBB D E)
Vi3Sm0

| wmE || B | | mme |

FESERe, sl SR BRI E R BafE Ehl. B SR HENL,

SN IR IEAE, AR



S X |

FRERREd 255198 AR

HEMHEEREENRD

f’!\ GEEERNIRSRE | FHSETVEERNEIEFESG ?

EESENENEEATETT. MRS EEnEE.

= ssh-ed25519 256
SHA-256 : UOSkKLgVHrgGwWGOaMcl2QCMWWELpSIBRYTnASBIARI=
MDS : 18:4d:59:c9:7d:61:26:17:3b:d6:4%:dd: 28: 2a:23:07

MFFEEEE . & 2. ZHSESEATINERANNETF 8 5. BiFEE

| 2w

MBI

|

mE || mEam) |

B SERE,  BIVRTAE SO0 N8 7 A ) e AR EALR SO R G T, e
7& Windows RZEHIBHIEE FIES, EXWNEEEH, AT DUR J7 (8 Bl i i 7
¥ Windows [ SCHFHESD FEERE Linux ML, AT PLEEZ Linux FEAHLH
FLREC A AR A] B 3R

¥ SO FEHES) B Windows RGiH . i 5EEE,

.

r — — - n
By SAIE - UbuntuPC (30.108) - WinSCP - - =N
(L) ROV EHE) @S0 £5E(S) BMO) TR(R) #EH)
HEGER: BF 2 Swa - (SR Bk c & -
[ UbuntuPC (30.108) ||3> g;g%;ﬂ
k7 =] e xiaomeige + = m 2 D= | e
B wE - £ #E -
DA\FAFES\FEATE, /home/xiaomeige/
z= - Fuh BN == : x EEE R asE
L LRER 2018-06-27 12:23:18 - 2018-01-08 22:09:57 rwxexrx root
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£ AC501_SoC_GHRD T.f£H1, FAI7E Platform Designer £ERJT & T H N
HPS N T 25 F/M4h%, 45 PIO. UART. SPI. IIC. Frame Buffer 55, x4k
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2k I, BEWSHEEZE LIENL (HPS. MPU. DMA) EfThb. Kk, MALFESS
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B sRAEGE, BDESRIT A A A% Linux 8T K (fE /7, T4 SoC
FPGA JFRIRHIH 7, —MZ X FPGA JF K T f#R1Z — ri, TMiXf ARM Linux ¥
RABRER IR, B EFIFR Linux ISR BRI . 4 xix—
IR, RBND T FRERTT S . M7 G R bk s ¥ 77 2ok ob
WA A7 S BRI 2] Linux FH A 2308, 28 = FOARCE Linux WAZ, FTIERMGR IR 4
BEIP HIIRBNSCRE, RIAEH R4 Bl KSR 7 BRI A& 1P
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SoC FPGA L] HPS AL —MER 7 XUZ ) ARM Cortex-A9 4L # 25 .MPU
F74# 7 BB G  DDR3 $2 1 25 1) 5 MR e Al A Ab 38 R 4t o 538738 (19 52 A AL DSP
NIOS Il AL BHZ8 0 Sl 26 1) S BRI X o Tl 5 5 /L. DSP. NIOS
RhER R, HZEEAT MPU ¥, FifMitbhb#th CPU B #:fgse, HlnxtF
STM32F103RBT6 . F#/l, USARTL #MEHEEAE AN S 221 0x3800 Huhl, Tii4h
B 28 A8 M A7 B 26 1Y) 0x40000000 Hitik B FF46 1, Rk, s CPU A8 H i



fE USARTL SMEIHE N &7, A 726 0x40000000+0x3800+n X A3l i3
AT S AR,

STF HPS, WHERE T MPU, FE4 R4 2/ MPU L, CPU 4852k -
A EEREAT Tk, RS HEXN RLAZAE MPU BRI IRHE, SR/ FIHEE
HMEAEIZ M E R m A bk, SXREAS 30 A bk 48Pk g g AL, 2 RE 0L Mk 5
CPU fefg i1 bk, CPU HILS MMM, HAEHE Vs i 2S5 1%
A48T

RUAHE T AN MPU [ALERES, fEMRE T MPU 500 R, HPS 248
B R BISEAME M A AERS, RAVEEHT R WU, ek MPU U F
ZIA], 433 MPU B RESM L. S Z BN bAE, R ICIEERE P is AT R
U EARIR, REEERFIEITE, /£ MPU Eflibk Fn Fa a8 xT MPU
{0 A% AN S B LA R T S ZR M s A REAS 2. T — BL58 i T e bk i
CPU j I 4115 B A7 2% WA BLH U In] A7 R 26 I B/ bl — 5 8 1o IXREAE
PS5 Linux SRR PP A0 B (g 8 1o 4 5 ) B A 58 R S USRS, st RO Ak 5 (8
(K3 EIX LA IP T, EFHESS Linux WIZIKEHFEE, FRKT R MERE .

JRE $0h 31 R 5t ) SEER

£ Linux FR &8 rh sl R U s bk i 2 B8 = AP ER, BB AR R
EHEHIT (MPU) HIRESMAE, 26— Ni@ %N h2f_lw_axi_master /£ MPU
IR kR 13 2 h2f_Iw_axi_master (1)L, 55 = &0 FPGA il
HARSNEAE h2f_Iw_axi_master HF_ FIm A2 bl K15 2HZ AN AE Linux R HH
JE AL AL .

fE Linux 2494, 8t mmap() s HOk SE IR S EE BT o R B AR

void *mmap (void *addr, size_ t len, int prot, int flags, int fd, off_t offset);

1% bR B A0 I AR 1 R U ik 25 6] addr 4 61 & SC A fd, A b
offset [J—MHKEN length BRI, B A A% ik 25 18] — B N A7 21 F P sk A b ik
2]

FUAENE MPU B 2 H P 2318, FFESESTHE MPU DS B HFIR TR, 13 En]
PLiE TS open BRELSEIL, WK FR:



if( ( fd = open( "/dev/mem", ( O RDWR | O SYNC ) ) ) == -1 ) {
printf( "ERROR: could not open \"/dev/mem\"...\n" );
return( 1 );

BIY Linux RGIEW TAER, &7 dev B3 FAE—N%N mem (4%, %
WEHZE MPU T, 83T open BB %4, 5231 HSCHRART, 285 FHEH
ZOCHERER TR 5E B h2f Iw_axi_master s 2 ) B2 0L b ik st o

void *periph_virtual _base;
periph_virtual base = mmap( NULL, HW_REGS_SPAN, ( PROT_READ |
PROT_WRITE ), MAP_SHARED, fd, HW_REGS_BASE );

B, BHoE X T —1 void RAFEE, 4N periph_virtual_base, K
periph_virtual_base, #MEEMMILEE, REMH mmap BMECKH MPU i
FEHBHE A HW_REGS_BASE HobhEms A peldl, FFIR(E% periph_virtual_base $&4t. Bh
SRR 2 (A B HW_REGS_SPAN K/hh, BRS 5 AW v 5. HHd, HW_REGS_BASE Fi
HW_REGS_SPAN N7 5E X, #&5 HPS T4 A < I P AME B

7t altera SHHINE T ZHE Wit d, RIXFERKE L HW_REGS_BASE Al HW_REGS_SPAN [f:
#define HW_REGS_BASE (ALT_STM_OFST )
#define HW_REGS_SPAN (0x04000000 )

AT LA 2HW_REGS_BASE X #4517 T — A4 NALT_STM_OFSTHIE X, iZE X {thps.hHf
5E X
#define ALT_STM_OFST 0xfc000000

B HW_REGS_BASE SZprAtiidi s T —/MifisE (it oxfceeeeee. A ixMbhl M A& R
P X We? XEE M SoC FPGA T & MIME R /M FCUife, 7 HPS I, A —Botihk Begk
LITHAE T Ahd b BE (peripherals region) , izt B /& HPS 4t — A7 2% 1) B T ) 64MB %%
], HIA oxfcooeeeo~oxffffffff. {EiXBUbLIX F]py, f—/MHihkBe#iH /B4 T HPS MPU
T ARG —AE AN, TAEZAN LB, 55— AMBOIE STMBEER, 7 LK xxx. B STM
SR J5 b d1k A1 75 2 BEAS A1 X Mk B ik, DR R E X HURE HW_REGS_BASE & XA
ALT_STM_OFST, SEfx bR MEH T STM [kt R Ik A S tthbik B St bk, AN i
5 STM L.

1l HW_REGS_SPAN Z: £l # ELHz5E SN T 0x04000000, /& 64MB 1K/, WILF k&
BN MBI B ML hE A [A]R)N

PTEA, X BORE PP O RUE A2 K MPU _E R REAN S et il BE R ), 3k 64MB P 2 IS O D
hk, FHIRIES € X periph_virtual base #54t.



X TIRAAE paltform designer FERINM IP, #EERERIT lw_h2f_bridge I, 1
1w_h2f_bridge A& ZAAEX NI HIEB T, £ xxx H1[) LWFPGASLAVES Hi 21X /Mir,
MR oxffoe0000, St 2MB il H] . MifE— NEHEAE lw_h2f_bridge L) FPGA
AN — AN FeHbk, ZHbhEAT DR ARG hps_@.h (KIS SCPFh BRI, Frbh, — MR bt
(¥ 3k 76 Linux AP 25 T8 f) R 0000 Bk 7t 2 4 A A 60 btk B S 45 30 1 R 004 Bk n B
1lw_h2f_bridge & HibE, FIn L 1lw_h2f _bridge FiZAbsrFEbE .

Bi4n, T GHRD LT/ led_pio %A1 button_pio #%, H:Zid w5 i me sl bk 5t B
%N
led_pio_virtual_base =

periph_virtual_base + ( ( unsigned long )( ALT_LWFPGASLVS_OFST +
LED_PIO BASE ) & ( unsigned long)( HW_REGS_MASK ) );

button_pio_virtual_base =
periph_virtual_base + ( ( unsigned long )( ALT_LWFPGASLVS_OFST +
BUTTON_PIO_BASE ) & ( unsigned long)( HW_REGS_MASK ) );
HALED_PIO_BASEAFIBUTTON_PIO BASE “Nled_pioflbutton_ pio#hM&1E
lw_h2f_bridge bFRy%EMibE, XZMAZEE X, fEhps_0.h3fFHE X, KT hps_0.h3 ff,
BAEJG LN H . TALT_LWFPGASLVS_OFSTEI N1w_h2f bridgefE &4 [a] o i) 3
k.

NN E TR P W Fe ik Hiu k= 18]
ST™M Space Trace Macrocell OxFCO000000 |48 MB
DAP Debug Access Port O0xFF000000 2 MB

FPGA slaves accessed with
LWFPGASLAVES lightweight HPS-to-FPGA 0xFF200000 2 MB
bridge

Lightweight HPS-to-FPGA
LWHPS2FPGAREGS | bridge global programmer's | OxFF400000 1 MB
view (GPV) registers
HPS-to-FPGA bridge GPV
registers

HPS2FPGAREGS OxFF500000 1 MB

#* xxx H H Cyclone V Device Handbook % 3 %555 — ] HPS Address Map 7iHI HPS

Peripheral Region Address Map /N5,

ETFEB LIRSS A PIO miZ N B
R E], 7£ AC501 _SoC_GHRD LM qsys it >cftbrh, winy Wi
PIO ZBAIRIANE, 43l 2 AL B RS P10, FHLABRZN LED, F1 2 A7 14 4



A% PIO,

EER R AR . AL, RSN AN b, £ DS

G SN RER, B SeSe ORI E ST, SR)EE AL, 525 PIO 1R AF
5, SERILEEIEH LED T HThEE. BiliZse, EoaniEid il m s oy g
TESN B ATV

56 #E 1 led_pio A1 button_pio &M REFDL AL S ARAS 40 o -

static volatile unsigned long *led _pio_virtual base = NULL; //led pioJEftlihl:

static volatile unsigned long *button pio virtual base = NULL;//button_ piojzill il

int fpga_init(long int *virtual_base) {

int fd;

void *periph_virtual base; / /A0S 1] s 4oL

/ /4T FTMPU

if ((fd =

open("/dev/mem", ( O_RDWR | O_SYNC))) == -1) {

printf ("ERROR: could not open \"/dev/mem\"...\n");

return (1);

/ IR AN B 3 P ]
periph_virtual_base = mmap( NULL, HW_REGS_SPAN, ( PROT_READ | PROT_WRITE),
MAP_SHARED, fd, HW_REGS_BASE);
if (periph_virtual base == MAP_FAILED) {
printf("ERROR: mmap() failed...\n");
close(fd);

return (1);

/ /WS Eled_piodhsE AL AL
led_pio_virtual_base = periph_virtual_base
+ ((unsigned long) ( ALT_LWFPGASLVS_OFST + LED_PIO BASE)

& (unsigned long) ( HW_REGS_MASK));

/ /WL Flbutton_piodhi Bl ikl
button_pio virtual base = periph_virtual_base
+ ((unsigned long) ( ALT_LWFPGASLVS_OFST + BUTTON_PIO_BASE)

& (unsigned long) ( HW_REGS_MASK));

*virtual_base = periph_virtual_base; / /AN ERLHIEE AT, T LRSS (5 fd

return fd;




7£ DS-5 H§E3 PIO N AT

ik FIAFEF, SEAT led_pio A1 button_pio M A RE LB RERLSY, TR
St AT DU FH A2 R U B SRR AR I AN SRR T

BB & ——(1H DS-5 %w'5 FIR SoC 1) Linux B FHFE T I N2,
HALUPSARM TR, S BiAE DSS i, i am TR, REhd, Sl
RS AT AR, ZERGS IS OB B TRE A4 RIAT . 4 ] xoox AT xxex T 7

& C/C++ - Eclipse Platform
File Edit Source Refactor Mavigate Search Project Run Window H

O | B R NS @it O
(5 Project Explorer &2 s ¥ = O
& @ hello|
MNew
Go Into

Open in New Window

B copy > .
=P 4eCopy . SR /5Paste

B xoxx BRI AT TRE
i & Copy Project l (=] &1

Project namel E I
TIEZ NFREZF, pio

?f-r‘
[¥] Use defau ¢ Tocattn

D:\fpgat\act20_soc\demo_debug\firmware),| | Browse...

default

@ [ OK ] I Cancel

B xxx BECLRES NHTH TREA
H e G, SefE TR T Debug H MR, KOYIXLECfF 2 2w L
REG P ORI, 28 TREPEEA AR, A AsNER, KR T3
T o



ARMAEE HPS FECit

AT 58— AN SEI6 R fai B4l Console $TE 7 —A “hello world”?, /& —
MR R, SRR R R, BRI EZ TN,
FERISITAT B L SO . TIAE AR 44E led_pio A1 button_pio I, Htid &
#| 7 SoC FPGA 1 HPS (L M Ahise 1, PRIL TR EAIN 5 2 A1) HPS fE1HE S
KRB TR EAR IS FEAT 34, 73 58:

#include "hwlib.h"

#include "socal/socal.h"

#include "socal/hps.h"

HF X L2 & SoC EDS #AF#2ftft), DS-5 HERINIFEAE B ZE, Frilin
REBERTF A SR A, DS-5 SfdntARIcff, Kb aR A TR %
B B AT

£ DS-5 H1ikH pio THE, FbsA i+ Properties, =i HiEdkH pio T2
G, AR AL A AltrEnter, $TIF TR B IEXTERE. sty C/C++ General T ]
Paths and Symbols T, 1] xxx Frx:

& Properties for pio o %
type filter text Paths and Symbols - - -
> Resource
Builders
> C/C++ Build Configuration: IDEbUQ [ Active ] '] [Manage Conﬁgurations...]
4 C/C++ General
> Code Analysis
Dacumentation @ Includes | # Symbols | B Libraries | B Library Paths | [ Source Locationl o Re{erencesl
File Types
Formatter Languages Include directories <l Add.. | P
Indexer ..___A_ssezn_l?_l.}.,r [® difintelfpga/17.1/embedded/ds-5/sw/gcc/lib/gec/arm... Edit.
Language Mappings ::..___G_f_ql:l_';__..:: & d:fintelfpga/17.1/embedded/ds-5/sw/gcc/lib/gec/arm...
-;'_"'F'gtﬁs_aﬁd g}r}?bag"'-::, Assembly [® d:fintelfpga /17.1/embedded/ds-5/sw/gcc/arm-linux-g... Delete

--_ﬁFeEch'essO}’—rﬂaJ&;- [® d:/intelfpga/17.1/embedded/ds-5/sw/gcc/arm-linux-g...

Project References
Run/Debug Settings

Maove Up
Move Down
"Preprocessor Include Paths, Macros et..rty page may define additional entries
Show built-in values
[ e Import Settings... ] [ =3 Export Settings...
ol = : IRestore Qefaults] I Apply ]
@ [ OK ] [ Cancel ]

XXX LS R AR T



FERM LS, Sd GNU C —#2, WTDERICEBINEE TRZ I
PR ity Add #2481, AESFH AR TEAHE SR P FI R hwlib 2R Sk SO
AT, Bl N B RALE
D:\intelFPGA\17.1\embedded\ip\altera\hps\altera_hps\hwlib\include, “zJi% I~ Add to
all configurations 1 Add to all languages £, #XJ5 &M OK B ], i xxx fr

7N
B | Add directory path ﬁ
Directory:
:FPGANIT. 1\embedded\ip\altera\hps\altera_hps\hwlib\include
[¥] Add to all configurations
[¥iAdd to all languages:
[C] = 1s a workspace path
B XXX 7 IeL & A
il A B R R

D:\intelFPGA\17.1\embedded\ip\altera\hps\altera_hps\hwlib\include\soc_cv_av %1%
B S ERT . 8E s OK RIFAT,

ZIEIDALE ST R ERIEN R HPS BRI 2 8 AR Z 1R E R d, 2R T 58
ARG AE T, T DU 2055 60 i) 5 SCORT B Ak 56 i & A s 4 S B 10 2
8, % 7 BATH S 5 TR ERAR R 2L
hwlib.h: 23O 32X 5 HPS MR ga e 0 i) — S8 BT 1 2 3, b
BMbrEES, KPR AESET Linux (R g fE P BLEEAE 20 N &
Bb o AHRZI A — AN AR BB SR PRI TR O, AU SR 54 4T
I

#if !defined(soc_cv_av) && !defined(soc_al@)
#terror You must define soc_cv_av or soc_al@ before compiling with HwLibs
#endif

B3 S [A) I S2FF Intel () Cyclone V. Arria V. Arria 10 SoC FPGA, 4t}
ANFE A6, 550 IR Z R 8 oG 2200, DRI R EEARAE R 7 e 1 i 234



RIEFRIRZRE Lo Brek, —MAE main BB & izeskactt, HUUa &
REBHE TRE BT 6, WEREATE S AR BEEE IR,

Tile 1NCIuGEd Trom ../main.c:iviws
\intelFPGA\17.1\embedded\ip\altera\hps\altera_hps\hwlib\include/hwlib.h:56:2: error: #errer You must define soc_cv_av or soc_al® before compiling with HaLibs
#error You must define soc_cv_av or soc_al® before compiling with HuLibs

RAE T FREAE1 6 1535 o ] B (0 R £ 8512 Sk SCAF 2 AT Sl s SCRE A
&, BIAAE mian SCPEAR, SRR RS2k 30, URENE 1R e i

FET
//hps | FGEHAIRIE € SR
#define soc_cv_av //E XfifHIsoc_cv_aviEfbr 6

#include "hwlib.h"
#tinclude "socal/socal.h"

#include "socal/hps.h"

socal.h: Z3CAFH N — AWK EBREREL WA, 79, 7. FEs

faray
~J o

hps.h: Z st HPS o & Fh A bbb {5 BEAT 72 X, bk 2 2 i
ALT_STM_OFST. Z X B8 SCAEEAT i FU0 b 1k B S 15 5 FH 2]

NI FPGA flISME B R

IR S SCANA R B X HPS 2RI, 3% B3 7 Platform Designer 17
IS Ah FPGA AN 1P, 3RATTFR ZEXFIXLE FPGA AN Sh i AT B 1
I, T ERTEIX AN RS S, XABAE Iw_h2f_bridge b K #2 it
HEo X EE(E ST MRS Qsys (5 B AE SoC EDS Command Shell #1 F iy 4 Jiil A<
AR AEROT AR, MITaRSE S ) Quartus 17.1 2245513 T~ 43| SoC
Embedded Design Suite (EDS) T SoC EDS Command Shell £ I F£4T -, 40
XXX 7N e 233t P xxx BTz B 247 5 1




Eltima Sottware

Intel FPGA 17.1.0.590 Standard Edition

® Uninstall Quartus Prime Standard Ec

. Mios I EDS 17.1.0.590

| Quartus Prime Standard Edition 17.1

, 50C Embedded Desian Suite (EDS) 7|
[ 50C EDS Command Shell
;::f] SoC EDS DS-5 Intel FPGA Edition
[y 5oC EDS Manuals and Release N
#® Uninstall SoC EDS 17.1

. Hardware Libs

m

K] xxx FJJF SoC EDS Command Shell
- - g SEI")

Intel FPGA Embedded Command Shell

Version 17.1 [Build 5981

AdministratorBUSER-20178329RI ~ i
%

K] xxx SoC EDS Command Shell % [

i cd fir & VI EI%H R Quartus TAEH 6 R, Al i 1
AC501_SoC_GHRD T.fE{E4EH M LA B oN:
D:\fpga\ac620_soc\demo_debug\SOC_FPGA\AC501_SoC_GHRD, #RJE%iAN “./
generate_hps_0.sh” fir4 LAFAT hps_0.h SCHAE A, Bl e TAE H 3¢ R AR
BSR4 04 hps_0.h (k3. n & ook s :




.

i feygdrive/d/fpga/ac20_soc/dema_debug/SOC_FPGA/ACS01_SoC_GHRD = | B S

Intel FPGA Embedded Command Shell

Version 17.1 [Build 5981

AdministratorfUSER-20178329RI ~
¢ cd d://Fpyasacb2B_soc/demo_debug-50C_FPGA/ACSA1_SoC_GHRD

AdministratorPUSER-20178329RI - cygdrive/d fpgarsac62B8_socdemo_debug-80C_FPGA-ACS |
B1_SoC_GHRD

% ./generate_hps_B.sh

winfo2header: Creating macro file "hps B.h' for module “hps_ @°

dministratorfUSER-20178322RI /cygdrive d fpgasachb2B_soc-demo_debug-S0C_FPGA-ACS
1_SoC_GHRD

(S

LS L NI

$ cd d://fpga/ac620_soc/demo_debug/SOC_FPGA/AC501 SoC_GHRD
$ ./generate_hps_0.sh

AT, ATE TSR E R

swinfo2header: Creating macro file 'hps_0.h' for module 'hps_0'

SRJELREAE Quartus TREAR H =3¢ F 3R B4 il (1 hps_0.h 3L 1
Kz A S, SR EHRIME) DS5 o pio TAE N XhfT Tz AR &5
MAFAE T, I xxx s



& C/C++ - pio/hps_0.h - Eclipse Platform
File Edit Source Refactor Navigate Search Project Run Window Help

i | B~ Rv e N @GRy T E O @ [

[T Project Explorer &3 = 8 [£] main.c | hwlib.h ‘| socal.h [b hps_0.h 2
i

)|

&= = 1149 #detine LEUD PLU LUMPUNENI _IYPE altera avalon plo
S 126 #define LED_PTO_COMPONENT NAME led pio
I hello 121 #define LED_PIO BASE @x180848
4 (5 pio 122 #define LED_PIO_SPAN 32
B oo . 125 #define LED PIO END @xl@ast
: %, Binaries - . o
124 #define LED_PIO _BIT_CLEARING_EDGE_REGISTER @
- [l Includes 125 #define LED_PIO_BIT MODIFYING OUTPUT REGISTER 1
. @& Debug 126 #define LED_PIO_CAPTURE @
h o.h 7 #define LED_PIO DATA WIDTH 2
 [o] hps.0. #define LED_PI0O_DO_TEST_BENCH WIRING @
> [ main.c #define LED_PIO DRIVEN SIM VALUE @

#define LED PIO EDGE TYPE NONE
#define LED_PI0_FREQ 5E000000
#define LED PIO HAS IN @
#define LED_PTO_HAS OUT 1
#define LED_PIO HAS TRI @
#define LED_PIO _IRQ TYPE NONE
#define LED_PTO_RESET VALUE @

[NUR ST o < Ve v

P

o

Py}

L o N ™" B WY S I = I I S S L S I T A S R

W ca

* Macros for device 'button_pie', class 'altera_avalen_pic’
* The macres are prefixed with "BUTTON_PIO '.
* The prefix is the slave descriptor.

e
L]

Y

f
[

#define BUTTON_PIO COMPOMENT TYPE altera_awvalon_pio
#define BUTTON_PIO_COMPOMENT NAME button_pio
#define BUTTON_PIO BASE @x1e8chd

#define BUTTON_PIO_SPAN 16

HdaLima DIITTAM NTA SN GeeoT AaeF

sl = |\I
oo s

d

LU F, 7E Platform Designer HHs IS 1P, TEAZSCA4: Hp # AT AH L) i
5, Fln LED_PIO #h& AL 0x10040, 7E Patform Designer H$] JF
soc_system.qsys X1, PJ#:%] Address Map —#%, A LLFE F| led pio.sl fE
hps_0.h2f_Iw_axi_master =% F[1hhkyu v 0x0001_0040~0x0001_005f, Hir LA
led_pio #h RIS HIIE Ay 0x10040, &5 5RHhl v 0x1005f, Huhb==[6] >k 32 745, U
K xxx fis. X5 hps_0.h 3044 pio_led #h% ) FEHhE (LED _PIO_BASE). 45
il (LED_PIO_END). Huhi-%[8] (LED_PIO_SPAN)D & X IFME—%k, K,
FAVEH hps_0.h SCHFHR X SERE RS B, SUAEHERAIERAE led_pio #M& T #
INAE IR RE AL S i SR 2, FE4FE) led_pio AM R RESMMLIEIS, AL T
LED_PIO_BASE ix/MH .

led pio_virtual_base = periph_virtual base + ( ( unsigned
long )( ALT_LWFPGASLVS_OFST + LED _PIO BASE ) & ( unsigned
long)( HW_REGS_MASK ) );




System Contents & | [T Addvess Map % | Intercommect Requirements i

System: soc_system Path: clk 0

alt_wvip_wir tft. avalon master hps 0. h2f axi master hps 0.h2f lw_axi master

alt_wvip_wifr_tft. avalon_slave 0x0000_0100 - 0x0000_017£
button_pie. sl 020001 _00e0 - 0x0001_00cf
hpz_0. f2h_sxi_slawve 0x0000_0000 - Oxffff fEFF

i2c 0. csr 0=x0000_0000 - 0x0000_003£

led pis. sl 0x0001_0040 - 0x0001_005£ I
spi_0. =pi_control_port U000 _0040 = Ox0000_0051
sw¥sid_gsys. control_slave 00001 _0000 - 0x0001_0007
mart_0. s1 0x0000_0060 - 0x0000_007£

xxx Platform Designer H4h & ih{E &

PIO IP #% /T 4R

T FiRERVE, RATCL 52/ T led_pio A1 button_pio I REFUHBLERES, X
LeHb LA AN B SR L, IS A ST A B 8 IR AR AR 2 A,
Xt led_pio, A&FSKIKS) led 471, 1M AC501-SoC FF R AR L [H A4 FPGA il F
J*LED fT# 2R i, RHSTREKI . Fril, AN it 3% E led_pio
HIFEA 5B R R fe iz 5| B2 led 4T, B led_pio HIZEAN Sy
ISP R MK 1% 51 BEZE 2 ) led AT .

Platform Designer HH$2 (L1 IP AZFX B 7 A —> IP P FHM, 24
(Embedded Peripherals IP User Guide) 7E1%F-t o] A& F 1% IP # A AS
B, A P DIReRR . A AAARMUR . AR TIRRSE, PIO MINE BAESE 22
T, W xxx Frs. R, BAE T E X IP T (Core Overview) .,
igedtiiA (Function Description). L& <1 (Example Configurations). MC & it
B (Configuration). #ff:4mfefis (Software Programming ModeD . 1§ 1% IP
0, 2T A



--J| 22 PIO Core
~J| 22.1 Core Qverview
--J| 22.2 Functional Description
P 22.2.1 Data Input and Output
P 22.2.2 Edge Capture
| 22.2.3 IRQ Generation
=W 22.3 Bample Configurations
- 22.3.1 Avalon-MM Interface
=W 22.4 Configuration
--J| 22.4.1 Basic Settings
----- A 22.4.1.1 width
----- 22.4.1.2 Direction
----- ] 22.4.1.3 Output Port Reset Value
----- M 22.4.1.4 Qutput Register
- 22.4.2 Input Options
----- W 22.4.2.1 Edge Capture Register
----- N 22.4.2.2 Interrupt
----- N 22.4.3 Simulation
—] 22.5 Software Programming Model
| 22.5.1 Software Files
--J| 22.5.2 Register Map
| 22.5.2.1 data Register
~J| 22.5.2.2 direction Register
- J| 22.5.2.3 interruptmask Register
~J| 22.5.2.4 edgecapture Register
- ] 22.5.2.5 outset and outclear Reagister
----- M 22.5.3 Interrupt Behavior
----- W 22.5.4 software Files
----- M 22.6 Document Revision History

Bl xxx P10 # FH P F M H %

79 SoC FPGA ts i FH{E FPGA Il { HI ] g f 12 B8 SEELY PIO Shixe, H5
HPS il B 5 R AMBE R BT — S, 1% e BRI T 380 1.
XS T — N8 BEIRER GPIO Sk, — BRI E M. itk =&, Wik
R, hbrsE, E AR I B X IIRE BE 5 & . 1M Platform Designer H )
PIO #%, WAJLUEMACE, WP A Xege. Flangpid, %7 led_pio
AL, R B S I A i) LED AT, BRI TIRE, Btstnl
LUK 1P XL BRI Thae, XA =D REZE A 2T 1P #%
FRZ RS g ot Ao S AZ AR BRI T button_pio 4hE, A
TERSINTIRE, BHUZE S T 3 M n] DU SRS 5 il 4
it BT AR RELVR IR DI BE, T ERUTHEER, JF AR . BT ThRE



MCERZESR, IP T —LIgd FatBaf ZR, T RIH PIO IP HF
T R AT BE o

PIO #& & f7asBRST

Avalon-MM FHLAME, #l%n NIOS II CPU = HPS, W] LLilid PIO 42 (T 4 4> 32 fr 75 A7 fons sk

DA% il A8

fmt% | w17 a4 EEEME | n-1 | e 2 |1 |0
0 data | & | AXiE T P10 S\ - BdE (A
5 N5 SR IXEh P1O i H o 11 AIME

1 direction wE MST )7 T A7 s, BB N — A
/O FIEI75 1. 09 0 BB i% 10 AN, N
1 BB IZ /0 A .

2 interruptmask | 5 H T RE AN AR IR A AT, B R —A
/O P AW RE, O 1 fEREZ /0 fal A
Hilkr, SAEE IR /O FEA .

3 edgecapture | 5 SVAMEEHETNARER - SRS S VP41 ) A DAL
/O [l PR

4 outset 5 M7 [ o VB AL, B0 1R
Xof J87 B A 2 K A i 1 R AL

5 outclear 5 M7 B S S ], R0y 1

X 7 2 12 i ] L

FHEPLHIRE, direction. interruptmask. edgecapture. outset. outclear 2717
BRI AAEAE . HARIRYELE Platform Designer ¥R INi% IP I (BB g .
B ENIE=A01 (Bidir), U direction 2 /788 NFEAE, TSR BB AU H
vig 1, BOCE BB O B N DI RE s A Re 8, U interruptmask 7 A7 A%
AFEAE, QERBCE N o 1, B BB D S N DR s 1IN A Re il
WS IR TIRE, ] edgecapture FF A7 as AFLE . WIH A 2)iE Enable individual bit
set/clear output register £33, I outset A1 outclear &7 17 %5 4 TC 2L




FIAMAT edgecapture A A7 AR, UIHAA 2% Enable bit-clearing for edge
capture register £, H-41E edgecapture Z5 17 2% 5 NAT = A K4 T T A A K H
PORAS, BN, EFREM BN 1R RIEE R HIE

TR T 1% P P A A U 22 05, AT LIS $R A R DLt B oy B 25 A7 4
ke bk ) 77 SR S X R A A7 A% 1o 5 MRl an s AR C 55
REM%HE, =% LED .

GARET, FTLLEREAARE 1720, X PIO AMEIY data AR A7 RS X RN N
0, RIXBHXFR 1O Ha tHAKHF, AT £ LED AT, #lini & FPGA_LEDO
miFE, FPGA_LED 148K, A FPs:

*(led_pio_virtual base + @) = Ox2; //LEDO 5, LED1 K

B U AR 7 Ok TR ) data AR AE s, ARAS AR R
led pio_virtual_base[@] = 0Ox2; //LEDO 5%, LED1 ‘K

0x2 f — 3l {E >y 10b, RIS 0 ffiy 0, 2 1 A2{E9 1, S\ PIO 1%L
T fran L5, Wi YREl PIO AZR: S )4 H s R 11O AE P2 0 B 1,
M SEBL R ECEK LED AT ) RE .

AR B A AR TP BT E W, — MR T TR AL . TR
BTN A R rp 1 AR AT IR, AT ARG RPRS R, APy
FATLAILEHE, B2 H /o PIO R HIHUE o A7 as MR, B —imit A&,
SRIE BB AL B P A B Y TRATH A B HE, T AS B3R A & v FLAt AV
B, SRJ5 FHEAE U I I AR B R B8 B AR A A4 . 53— M7 Sl A
HI P10 A% BT )% 50 B M TS R 9 A7, 7EICE IP IN2)i%k | Enable
individual bit set/clear output register, JIT] L@/ outset 271745 FIXT AL S 1
REA (B D b LA RAz, B2 4E outclear ZF A7 4% IR NALE 1 RiGE

(E 0D fth s VX N, T HABALANSZATAT 238 o 9 AN A B8
FPGA_LED1, 15 FPGA_LED 0 FPIRAS, i HIX I Fh 75 22 iARAS 433
N

K n1 5 77 A CS

unsigned int data;/ /i€ EUE FF A7 4 im I AL 5

data = *(led_pio_virtual base + 0); //izHUdEarfF4sfiMii s datarh
data &= ~@x2; //ffdatatiErfbit1izve, HALALAAR
*(led_pio_virtual_base + @) = data; //fidatafii’S [FIPTORZ EL 25 47 4%




il i 2 A7 a7 WY

//Aloutclear2ifE s ibit1 51, LLERR M Hhbit1fRfE

*(led_pio_virtual base + 5) = 0x2;
XY, an SR g e bitd BO% RSy 1, WA BLE outset & A7 # Y
bitl HME Y 1 RS, ARSI fro

//Houtset & A4 Ibit1 51, LB H 5 O rhbit1f{E

*(led_pio_virtual base + 4) = 0x2;

1M %FF button_pio KUk, Jf&—MUHIAZL P10, FATAT LU T E2ELZ PIO 1
B F5 A7 A8 R IR AT (R 1% PIO uity 1 _E R — AN s i 4 s, AT )
Wi A % R o A A D7 30X button_pio 54 75 47 # AR 1 R BT
7N

unsigned int button_data;/ /& XU 517 S Ik AR &
button_data= *(button pio virtual base +0);//iHPTIOXE 75 17 4 LUK Afa ik 45

B, AT DU B AR R AR e X B B A A, ARSI B R
‘ button_data = button_pio_virtual base[@];//iEPIOK a7 4 DLk Az ok 24
WITFEF N, FEARE IOV IR G oL T, T DLd I 5 U v 3R
AT AR IE R AW LA WA % Tk (e P &2 TR,
BT W AT iR R D R IR HAF BV R IR ZF AR D o R 4R %t 7 sz
button_pio R 3K A7 A7 28 AR W R B
unsigned int button_edge;/ /& IR A A7 di I b AL 5

/ / EEEXP IOV R 27473 LR AN A2 5 A A I 2135 € I 1y
button_edge = *(button_pio_virtual base + 3);

B, AT DU B T AR T R R E X B B AR, ARSI TR s
unsigned int button_edge;/ /€ Il 3R A7 A7 Bl o AR 1
/ [ EELP IOl 3 27 A7 LASR A 15 A A U 2810152 7 1 1y

button_edge = button_pio_virtual_base[3];

TR RR AR T E, HEERT TaEd T FEEE, DRIET
— LR R AL IR 38 . 7E4)i% T Enable bit-clearing for the edge capture
register EIARITELL T, [AIZFFAFa R — A0S 1RIERRS A E . R RIH
FERBIZIE I, T )% 27 A7 2% T 5 NAE RAERHE BRI A AL n i . (a7 A
¥ button_pio L 7FH 3K 2 A7 4% bit0 IE AARRS 4 R s

/ /B BRI IR A A7 A I bite i H

*(button_pio_virtual base + 3) = 0x1;




X HWHE S, BT W 2L Linux WAZIKSIREFE A4 Bedi i AT, R
BT R AU IR R 10 N R RE PP T A R JEIRAE Y o BT A, SRAELE AR s ) F
Thg, WZigms Linux WAZIREIRER . AAEAGI, B AR R& ]
L, ELRAT A P S O 7 A7 A 17 ORI 2 A 4L T

PI1O IP #% 5z F £ 451

AR — AN BB S, ks EE T PIO 4% s 4% | LED Theg. #
THNF, Rk E FPGA_KEYO 4% N, HLiH% FPGA_LEDO HIIAFRAR,
B4k 2] FPGA_KEYL 4% N 4F, W% FPGA_LEDL [MINERIZR, [NERMT
HAHN 0.1Hz, 0.5Hz. 1Hz =/MR467, 3% T — IR $%sE, SR LED [N AR
BRI =AM Z Y. LR 8 B 71 5

//gcchrifEk At

#include <stdio.h>
#include <unistd.h>
#include <fcntl.h>

#include <sys/mman.h>

//hps | R GEBERNER 2 SRS
#define soc_cv_av /13 L ff Fsoc_cv_aviliffF&

#include "hwlib.h"
#include "socal/socal.h"

#include "socal/hps.h"

/ /5 H P BARHPS B FH 2240 ARG (R4 i Sk SC
#include "hps_0.h"

#define HW_REGS_BASE (ALT_STM OFST ) //HPSHhUHbhEEFLHh bt
#define HW_REGS_SPAN (0x04000000 ) / /HPSHN M bk B Mkt 2 )
#define HW_REGS_MASK (HW_REGS_SPAN - 1 ) //HPSANAEHHEEL Mkl HE7)

static volatile unsigned long *led_pio_virtual base = NULL; //led_pioEfilHiht
static volatile unsigned long *button_pio_virtual_base = NULL;//button_pioEfliihl

int fpga_init(long int *virtual_base) {
int fd;
void *periph_virtual_ base; / /AN (AL fU bk

//$TFFMPU




if ((fd = open("/dev/mem", ( O_RDWR | O_SYNC))) == -1) {
printf ("ERROR: could not open \"/dev/mem\"...\n");

return (1);

/ ¥ MBI B S 380 FH P 2 )
periph_virtual base = mmap( NULL, HW_REGS_SPAN, ( PROT_READ | PROT_WRITE),
MAP_SHARED, fd, HW_REGS_BASE);
if (periph_virtual base == MAP_FAILED) {
printf ("ERROR: mmap() failed...\n");
close(fd);

return (1);

/ /WL RS led piod & R L
led_pio_virtual_base = periph_virtual_base
+ ((unsigned long) ( ALT_LWFPGASLVS_OFST + LED_PIO BASE)
& (unsigned long) ( HW_REGS_MASK));
/ /W15 Flbutton_piodME MEFHbIE
button_pio_virtual_base = periph_virtual_base
+ ((unsigned long) ( ALT_LWFPGASLVS_OFST + BUTTON_PIO_BASE)
& (unsigned long) ( HW_REGS_MASK));
*virtual_base = periph_virtual_base; //IG/MEAHEECRAE, I OB 5 {8

return fd;

int main(int argc, char ** argv) {

int fd;
int virtual_base = @;//fz 2Ll
unsigned int button_edge; / /5 YIS A7 A IR A5 i

bool ledd® = true, ledl = true;

/ 158 iFpgalil oM ik R FoLH 1k Ak Sk
fd = fpga_init(&virtual_base);

/ /B BRI SR A A A i bi te M

*(button_pio_virtual_base + 3) = 0x3;

while (1) {
/ [EEAXPTOIL A IR AT A7 % LAFR I 75 Rl 21350 52 AL s
button_edge = *(button_pio_virtual_base + 3);
switch (button_edge) {




case Ox1:
lede = !led®; //%fFPGA LED [fbit@Hlf%
*(button_pio_virtual_base + 3) = ox1; //iEMRiAiIiZFasfbitofr
if (lede)

*(led_pio_virtual base + 4) = ox1; //ffiled piolfbitefit

else
ox1; //iE%led_pioffibitefit

*(led_pio_virtual_base + 5)

break;

case 0Ox2:
ledl = !ledl; //XfFPGA_LED ffJbit1Hi/z
*(button_pio_virtual_base + 3) = Ox2; //iFFRLiHliA/rat fibit1fs
if (led1)

*(led_pio_virtual_base + 4)

ox2; //Bhiled_piofbit1fiith
else
*(led_pio_virtual base + 5) = 0x2; //iEELled_piofbit1iit

break;

case 0x3:
ledd = !led@; //XfFPGA_LED fIbit@Hl)z
ledl = !ledl; //XfFPGA_LED [fbit1Hi)z

/ S BRILIRR SR A7 Hbite Mbitfr
*(button_pio_virtual _base + 3) = 0x3;

/ /¥ ledofl led 1R i 5 N\ led_pioZiiE 75 fra%
*(led_pio_virtual base + @) = ledl * 2 | ledo;

break;

default:

break;

//REFPIR AT, HOH Rk e

if (munmap(virtual_base, HW_REGS_SPAN) != 0) {
printf ("ERROR: munmap() failed...\n");
close(fd);

return (1);

close(fd); //KMIMPU

return 0;




PR, A N button_pio AMAEIRIL IR K B A7 A8 HOAE, WA Jo sk
R, WAt N, AR R R A A A A T R A R R R
SRIG W E XN LED HPRAS, ARt e pid% T, NWHENE led_pio 4k
Hh B it 4 B AR A AR IRR G P BT TR BRI led KT o G L2 4
BEFENZ T, WEES led_pio S IS 25 47 d5 K 58 ik led SR EHr. [F]
i, FEARRUCHIINT 78 B R 23 S A3 B button_pio #h i FR I Il 3K 2 A7 A IR

N R P BRI RE T B, (R I T B 7, TS SRR T e
I PIO A& I AN 27 A7 45 SR SERUAH B Th R . 7 (3 S8 AR i 1l 46— J
=, Wit NHER.

EIENERFREYE
%%E%m%,ﬁ%%¢,E%@%mwmmn%%ﬁ%%ﬂﬁﬁmﬁﬁﬁ
A7, FERMATNIR AL R BB AR, AT7E AT A s
EhE Ctrl+Z k58 SRR P s R H o B2 (¥ 3R Y F] BE 22 J0VE IR IR T
FERS R, B, AT DA S R T I ThRE, B LA T T i iR
FRHEH . i, X {5 button_pio %5 0 fzski% | FPGA_LEDO, ifi
button_pio )28 1 A7 ARAE AR PR H R IFRE, — B FPGA_KEY1 #4F,
DGR H while &3 . SEEIARES 4R A :

int main(int argc, char ** argv) {

int fd;
int virtual_base = @;///E LM
unsigned int button_edge; / /i XU U IR ZF A7 A I AR &

bool ledd = true, ledl = true;

/ /5 1Fpgafllyh v ki 40 bk Sff
fd = fpga_init(&virtual_base);

/ [E BRI IR A A7 A8 (b1 te i fE
*(button_pio_virtual_base + 3) = 0x3;

bool STOP = false;
while(STOP == false)
{
/ /EEAXPT O WA 3R 77 A7 s ASK R 75 Al 1B i) L iy




button_edge = *(button_pio virtual base + 3);

switch (button_edge) {

case Oxl1:
lede = !led@; //%fFPGA LED [fbit@Hljz
*(button_pio_virtual_base + 3) = Ox1; //isFRIL#THH A f7asIbito s
if (ledo)

*(led_pio_virtual _base + 4) = 0x1; //Efiled pioffibitefi

else
*(led_pio_virtual base + 5) = ox1; //iEZ%1led piolfbitefi
break;
case 0Ox2:
STOP = true;break; //WHEM/TFIEHIFRE
case 0x3:
STOP = true;break; //WEMFiE R
default:
break;

/ /AR PR RT,  HUH R AUbk h G

if (munmap(virtual_base, HW_REGS_SPAN) != @) {
printf("ERROR: munmap() failed...\n");
close(fd);

return (1);

close(fd); //5%IIMPU
return 9;

7£ while JE¥H, k3% T FPGA _KEYO0 £ IE% (%4 FPGA _LEDO [k
&, % T FPGA_KEY1, M4 E STOP M AR, FEFEHK while fEH 4L 2
F A STOP [RARAS, SN, W4kEEE4T, WENE, ST HGETEIH
Wi while 7E5 2% RIS, 323 BROA AR AN R 1Tk while 1838, 54447 while
5 THT RO TR FoL Tk W R SG PH MPU P 2, BB AR



X Tegigs

WU S AE 3% T AR UN AR R B, WARAXT B AT & B4 B, h
SR AERE B ER IR B E o 7E MCU v, — SR 1k 2 A ) 7 2ok
BEAT R uERR, BR T R4 S CPU BE IR . Ti7E FPGA Hh, AT LA A
Verilog 4 5 #0718 %8 56 BB 3 (R DB BR 1S B 20 14 I #c b 4% T AR BOIE S 5, 4
W R A LIS SIS PIO MERFIN, I PR AR (I . %
TSR )R SR BRANAE A Verilog 9 S5 RHBNIERR IS, WIS HEE
1 (FPGA H¥Zid——WiH S5I0IE) — s =5 3.7 /N7 “Mriz s FHk
THSIGUE” N2

7£ AC501_SoC_GHRD A, st2fliH | (FPGA H¥%&il—it 5%
UEY — s A B R ARRD, XN B A2 Al B 145 5 et AT T 83
JERR, AR5 FREREF] button_pio T H S L, SEEA BRI NI T RE, W1 xxx
Fizs. BICIESFERS, button_pio MHINGE S CARASEENMIZRES T, &
FEAEBAT T BEAT RN IERR DI A8, BB U VR 3R 5 A7 e B (U9 15 3] A 10
1R N AT

FPGA
Soc system

FPGA BUTTON[0] FPGA BUTTON debounced[0]

—— W key filter0
button pio K lw_axi_bridge
FPGA BUTTON[1] FPGA BUTTON debounced[1] N

— | key_filterl

HPS

K xxx 3T FPGA AR AL B A

E T EHMUEARGTEY UART 4wiZN H

SRR, ST R AL (S A T R UL ik ) 4 SR LED $ROR
ITHIgmAEss . AR R AT B R 57k, 5ER6 AC501_SoC_GHRD T.fEH
SN vart_0 AMsEE T4 .



7£ DS-5 ##37 UART N T#2
£ DS-5 B ik b b5 B RY pio TRE, EHIFRNE E N TR, w4
A fpga_uart, PAESIFREAR TRE. FEEHIERZ G, Sk H LR T # Debug
H MR, OIS < f TR B ok i), A8 TR BEA A A,
At A BMIBR, R REZ TR 8 % 58 AR A ARG -
EEE R CA T FE a4 DS 20 TR s R R 2 v L E M H B
A TR WE, A& TS FE# T — /I3 E, Bt
F HPS PESCH4%.

UART (RS-232 Serial port) #%4+48

UART (RS-232 Serial port) #%+2 Platform Designer F1# ALt — 22 L)
FERUERAT A MBI, Ref 7 (I8 FPGA 4R & AT IEAE .
Z P ZSEIL T RS-232 UMK 7, FFAROE AT RS AR R, R, 5
IEATANEEEAL 5 . XSS AT ARG E K, 7R BRI o, AR SR 22

FThRE, BCEIXLEREE, ERIEDIRESCILIRTHE T, FEICXT FPGA 1248 B
K5 . IP B4 4E—> Avalon Memory-Mapped (Avalon-MM) slave 4 115K Al
Avalon-MM master 4hix, %0 Nios Il CPU. HPS HBEATIEE .

Z P AR A W D Re, S AR T A 05 FOR SR AR AT LS, BAK
15 5 e I A5 A%

T BRI, 1% IP NS HE FIFO, AH % 16550 Frdktf H— &
FIThRE, IR — DTSR, D2 A B R A, 5 R
Ky XAEMITERIEZ IP &R T — %R . 55h, wiRAERe 7Ok
AW, R EURGE — AR, #R CPU R — Ik I, PR
EHHHR K 224 CPU B Hp T A 2 i A B 4 4H

WA EIRREA A, B FEN HPS IR I UART IP I, 0 TR Ik /D &
S MEHE &, BTk a R, SRR, wmEfe, H
AR SRS — AR R . T TR 25 R ST PR CPU R Hh W B Y T4 11
FIEOL T, AMERAEEE . BB EE S A UART #6186 . 5Tk
R BSR4, AT LMEH Platform Designer FH$2 {1 Altera 16550 Compatible

B :[n

a:uL‘



UART %, 1% IP &S prifE) 16550 £ 11, $4t5 16550 AH I D) REAIE BE.
A Z 1P 7 BEU AR B (License), BT B IR %S
13RO UART $0h1 38 . 2535 3t 4% ModBus 3@ (31X, 4753 EI#F CRC %
B, 256 “FATIRFERRIL fifo. [ BMiLh ACAE 3G SR UART 426188, JFRH T
Tolbisfs e b

UART (RS-232 Serial port) 2 7728RkET

XA~ UART IP #3445 —A4 Avalon-MM slave £ 13k 5 Avalon-MM master
ORI FENERE . IPZAFERA 6 4> 16 MM fFds, AdEEH T Aa
(contro). RF&ZHFFa% (status). FEBCEIE A A7 4% (rxdata). AOREHE & 77 4%
(txdata). AP FLE (divisor) FEHEMLE R A2 (endofpacket).
Avalon-MM master % [ (1) = A Lid i 152 5 X 6 5 A7 2l BE Se E0E UK -

KT BRSO VEAIDIRE N, AMENAR TR E S, T B AT R
(Embedded Peripherals IP User Guide) FtH1 25 8 1A% . X AT H LA
55 9 AR S SR R B A7 A EA T U

% e 5 R W AF AR
0 rxdata R A C R e A P N E A N e G R N

HIEE i BN Z s . ARG EE AL
MR ERIAE, AR 7. 8
5 9 fir

1 txdata HR5 RIEBIE A7, AR S NZ% 74, K
RS ERIE . RIEEAE AR E A
[, 2GR ) 7. 8 B9 fir

2 status AT | RESFASE, AT IP TER RS AIRE

3 control RIS | AR E AR, A LRCE A SR A Hh A R

4 divisor RS | PORFR A AL, EERE T AT B R
sl T, BB EOZAF AR E, WTRME
Bl EENES

5 endofpacket | FILF]E | fEfHRE VB DREHIE LT, WEIRE RN
EAELIEN




rxdata: X TESCEIE A AT, ARYELE TR IR 2% G B B AL AN ], %A
B0 AT ECN 7. 8. 9 =R, UART ISR B — AN R I %
T HENZ T TEIERNZ, AL REEE L Avalon
MM TSNS, 5 0 e e — D A 5, 28 S .
txdata: X T ARIAEIE A AT, MR AE TS I ) SN EC E BEE A A, 1R EH
A AN 7. 8. 9 =M. MZF A AZE, Avalon MM LA
LR T NN FRREEE, MZEEE % N UART RS REHIE %k
Fo MIZAARPANTR, FIRE AR AR 2 ST N R E K.
status: IRASFFFEE, LA RAAE T UART 2852 TR S AR, 10
REFET — MRS IE, RTINS, s E R AR
LA bit7 [ redy IRZSH bité 1 trdy JRZES

rrdy RALIFER T rxdata ZAA7E 19 ARIRAS, 2 rxdata AR A788 SR, R
WA R BEE, N Avalon MM EHLARAE 22380 rxdata 27 77 28 T 1
1B, rrdy SZFMEN 0, 4 rxdata &7 f7as HAFEGE T A R EICEERR . 246 B 3)
H—. [Ht Avalon MM EHLAT PUES B BGZALIE, SRFIET rxdata Z7 77 4% 2
BAABEIETEE, W rdy 678 1, 1) Avalon MM LN R rxdata H
(ERERE

trdy RSN TR IE T A7 2% txdata FPIRAS, MRIEZ 74 NZSHF,  Avalon
MM TR CAIAZ 5 A7 o0 5 B 7 SRR B, Ui trdy A7 (A 1.

I — H txdata 2 /788 LS N 7RISR, W38 0. K624 Avalon MM
FHUEIENZAL A 0 B, SRR txdata 20788 15 NBIOME, HAEMZAN 1
I, A ReE NGB R IE I E

control: FEMH| A7 a%, XA AFanbE A4 NFEh ar 7 as, (H AR — > B B il 25 A7
#, 1E bit0~bitl2 H, FRT bitll & RTS & S#HI6 LSS, oAbt —RrEx B T
RETFAHET —ADRS PR E T, — BEAFESDE AR ENT

1, A4 status 27 f7a% oM AR 1 BF, sl cpu & H .

divisor: PR INATAFL, LA AL T AE(E, 5 Platform Designer HH¥s i
P AL A& 75 /) 16 [ T8 PR AR T 5%, AN SRa) ik 1 ] e R Rk I, W R A



TRAAFAE, R TR Ak b e P R ek ik, Avalon MM ENLA feiE L 5% %
A BB R UART OR BB 3 . PR R I THRL R RO
baud rate = (clock frequency) / (divisor + 1)
Horb baud rate B VE KBRS I{E, clock frequency 4 UART H: 45
BRI BRI . BRI PG Y divisor SEAER 1 THR A 0

o _ clock frequency
divisor = int ( baud rate + 0.5)

UART IP 4%~ B3 52451
B R AR REE, T T A A ER NI EE R L.
SR 5 nT DL R 2 5 AE SR ) B e & ARAS T

i U - P g
DI ST R L R . a7 =R led_pio A —Ek, W DLELIRTE
P10 24 v DLA UG A3 AE _E RN uart 0 B384 BIA], QA 00 R Fhos:

static volatile unsigned long *led pio_virtual base = NULL; //led piojzfilihiil
static volatile unsigned long *button_pio virtual base = NULL; //button pioJEflli:
i

static volatile unsigned long *uart @ virtual base = NULL; //uart @ Eflibil

int fpga_init(long int *virtual_base) {
int fd;
void *periph_virtual base; / /A (] A bk

/ /4T JFMPU
if ((fd = open("/dev/mem", ( O_RDWR | O_SYNC))) == -1) {
printf("ERROR: could not open \"/dev/mem\"...\n");

return (1);

/ 1 F MBI Bt 55 380 P 4 )
periph_virtual base = mmap( NULL, HW_REGS_SPAN, ( PROT_READ | PROT_WRITE),
MAP_SHARED, fd, HW_REGS_BASE);
if (periph_virtual base == MAP_FAILED) {
printf("ERROR: mmap() failed...\n");
close(fd);

return (1);




/ /W15 E1ed_piok i itk
led_pio_virtual _base = periph_virtual_base
+ ((unsigned long) ( ALT_LWFPGASLVS_OFST + LED_PIO_BASE)
& (unsigned long) ( HW_REGS_MASK));
/ /W55 Blbutton_piodhk REdLl bl
button_pio_virtual_base = periph_virtual_base
+ ((unsigned long) ( ALT_LWFPGASLVS_OFST + BUTTON_PIO_BASE)
& (unsigned long) ( HW_REGS_MASK));
/ /WS Bluart_04h A eI L
uart_0_virtual_base = periph_virtual_base
+ ((unsigned long) ( ALT_LWFPGASLVS_OFST + UART_O_BASE)
& (unsigned long) ( HW_REGS_MASK));
*virtual_base = periph_virtual_base; //¥&#MEEIEECRAE,  FH DURE U5 F

return fd;

ATLE R, AR AZAE PIO #Zs2ie iARIDEERD ) e LT —4
uart_0_virtual_base f& %, Jf f£ BE AT Sb 8L AR UL b Bk mR OO OHE T
uart_0_virtual_base — T[T HRAE o BT DL, 3833 A > S0 A R 400t Jak IS 1) %)
FERTLARNE, AR A 2 2 AR AL, AR 1T MPU, R
Ja 152 bk 25 (A f Rk periph_virtual_base, $R 5 FAK O B 75 FH 36 A
W R EE R 5 periph_virtual_base $ATHRIZH S|, TEFE N IME E
FATITIT MPU FIBJL S5 R AU B E ) #RAE

AR &S

FESER S vart_0 HJRESEEMU 5, ZAEH] UART IP A2 EAT IEA H £t i
K EHTERCEAMN RSO, BRI UART P AZ IS 10845 [ 7 Ry
LTS, AT LGB S divisor HIMESRSEIL. Bitn, BCERRF30Y 9600bps, it
A LA T AR SR S B

/ /W B uart_0MI R H9600bps
*(uart_O©_virtual base + 4) = (int)(UART_© FREQ/9600 + 0.5);

Forft UART_0_FREQ /& M 8245 3k S0 hps_0.h th 8806, 352 UART
FEHIER 11 Avalon MM 2 {5 FH o B e




H 3 R DL bk R SRS PR3 £ P ) 2 1) 58 O 25 R A BE AR AR, 1
JrA A TCIEIEAT T W AE AN AT A, PR AR S TR AN PP kT D e, B
56 FH IR A 7 A7 A IO 3 S B WSO . i AXS T control 27 A7 4%, o it
ITARAT A, AEFERIN 4 O fERTA]

TAFRIE

H3 FURIE R 2 AR AR P R7 N AL, e = RO ERATE — fomt /2 pute BR L
KRKIE—AFHE, WG BRI 2 0 BOR 58 s 5 1 k& .
UART 88 K8 — 74T, SRR RIEA R BURS T A8 10ME, — Bl
FPRASFFAAE P rdy (64 1, R txdata Z7 47845 1] LLS AN BT IO AR R IE
T, BB EREIHINEE SN tdata FFAFERRITT . FEHRAUIRAS AR I
FOER IR ARSA0 F FrR -

void uart_putc(char c)

{
unsigned short uart_status; //IR&ZF17EH
do{
uart_status = *(uart_@ virtual base + 2);//iHCIRAZ s
Ywhile(!(uart_status & 0x40)); [/ ERPIRAS A A ARbite (trdy) M1
*(uart_0_virtual base + 1) = ¢; //KiE—DFER
b

ARG AEH] T —> do{while() I S5 K KA 3 HX uart_0 FAR A 2747
e, R trdy A7 (bite) FIME, —Bixfih 1, R txdata T 474 T LABE
BNFHEAE 1, AREBRHE, TR R UK — I BdE S N UART 424
311 txdata 757745

TAF R RE

AT RERFRERIERE, T PASEI PR IR T o AR 7R RI%
PRACBETT BBRAR B 8, U BERF AR I A SO A 2 15 025 748, Ao
TAFRY R P H ROE SR, B R WRARE AT, WAGE B ATfREH 45
[ )54, PRJERAT I 1o fa] B 00 A B R R B0 R T -

void uart_printf(char *str)

{

while(*str != "\@') //Rulll4HifREH5 FAIEUE 5o 71T




uart_putc(*str); //KiE AT
str++; /[ /PR IRER L

i HZ R BORE AT B R T 1, R R s BOFRE 7 22 1 745
AR ZHUAE NBIW], Bl 2RI R B0 “Hello World ! 4GRS 21 R Jir

>l

uart_printf("Hello World!\n"); //4JElhello world 4

SR 2 A RO R A B 1Y, 2 75 SN E R — D A O L
PaIS, BJRJZ I RREC AeiA2 gete pREL ARJE LR FEAEI A A% 0 HOKR 52 i
e eR B, [ UART 28200 — 34T, A B A B OIRES 7 A7
WOE, — HADMBMRS T AR rdy 4 1, R rxdata 274728 A BT
Heyanl AL T, ks rxdata A7 44 2 T 0RO SR IO K, IR 125 ER B 1
I BCIR 2 A 474 F 1L OB RS 2 R Bl «

int uart_getc(void)

{
unsigned short uart_status; //IR&ZF17E8
do{
uart_status = *(uart_@_virtual base + 2);//HUIRE AT 4
}while(!(uart_status & 0x80)); SEAPIRE T ATARbit7 (prdy) N1
return *(uart_0 virtual base + 0); VR AR 9 R EGR [ IR (]
}

ARG HRAER T —A do{3while() FIPEIA S5 ) KRG AL HL uart_0 IR & %547
2%, IR rrdy A7 (bit7) BME, —HiZfAioh 1, F£H rxdata 21788 HH B
HOE AT AR T, ARG BRI O3, AT 4R ST BT AL X rxdata &7 A7 &% 1 HO(E
FR A AE A SRR [RE IR 3125 F 2 RR



TATH R

A T HEAR TR, ST PLSEIL AT R R T o S AT BRI
PR BT BB AR TR 5, (1] uart_getc() BRI A s 1 BB — NP7 A2 N RN G2 A7
fREHR A AL, JFRITE 52 BB 2 SO IATAE “\n”, A EAT R
AT AT SRR R, SRR IR [P TR A A R AT
£, W ARSRBOH A, i B A7 Fa g 1o ) 5 00 4 B A0 R 2

LN
int uart_scanf(char *p)
{
int cnt = @; //#EUA Bt A
while(1)
{
*p = uart_getc(); // LR AR
cnt++;
if(*p == "\n') //FIBEUEE AT
return cnt; //#ATIME T, 3R 02 ARSI 45N
else

p++; / /HEIE 1

i FZ BB AF eR AR T o, R F R Z R B I i fe 41
RNBEAENBIA], B an il FAZ AR B — A7 B s AN rx_buf B4l iR ES
W FR:

char rx_buf[128]={0}; ///& L /12877 ifflliai i
memset(rx_buf,0,128); //IEEEAH N
uart_scanf(&rx_buf);  //#0 4750 B rx_buf
printf(rx_buf); //4TEIEATECEI 755 o A 25

FEIF B S6E LT —A 128 I, SR memset() R 25077 5 T #04H
HME, B A uart_scanf() PR — 4T A5 5 B rx_buf . AR RS
printf() BRI 0K rx_buf AT R AT EI R . 1R, A T memset() B L,
LA ST string.h.

DU BN BRI 7 BORR 71 B

/ /gcchriEsk 3t

#include <stdio.h>
#include <unistd.h>
#include <fcntl.h>




#include <sys/mman.h>

#include <string.h>

//hps | FARBEHE 2 5E SCR A
#define soc_cv_av  //E LfliHisoc_cv_aviEff-Ff

#include "hwlib.h"
#include "socal/socal.h"

#include "socal/hps.h"

/75 F 7 BARHPS % 22 G0 A A Sk Sc
#include "hps_0.h"

#define HW _REGS_BASE (ALT_STM OFST ) //HPSH&HhhEBIEI bt
#define HW_REGS_SPAN (0x04000000 ) / /HPSHNE bk B ikt 2 [A]
#define HW_REGS_MASK (HW_REGS_SPAN - 1 ) //HPSHM&HuhEEL Mkt iRt

static volatile unsigned long *led_pio_virtual_base = NULL; //led_piokEflliiht
static volatile unsigned long *button_pio_virtual_base = NULL;//button_piojz{ll ik
static volatile unsigned long *uart_@_virtual_base = NULL; //uart_oEfllliil

int fpga_init(long int *virtual_base) {
int fd;
void *periph_virtual_base; / /AN (AL FU bk

/ /4T FMPU
if ((fd = open("/dev/mem", ( O_RDWR | O_SYNC))) == -1) {
printf("ERROR: could not open \"/dev/mem\"...\n");

return (1);

/ ¥ ML BRI B FE P ]
periph_virtual_base = mmap( NULL, HW_REGS_SPAN, ( PROT_READ | PROT_WRITE),
MAP_SHARED, fd, HW_REGS_BASE);
if (periph_virtual base == MAP_FAILED) {
printf ("ERROR: mmap() failed...\n");
close(fd);

return (1);

/ /W13 5 led_piodh i REdtl ik
led_pio_virtual_base = periph_virtual_base
+ ((unsigned long) ( ALT_LWFPGASLVS_OFST + LED_PIO_BASE)
& (unsigned long) ( HW_REGS_MASK));




/ /W5 S Blbutton_piodM EdLl bl
button_pio_virtual_base = periph_virtual_base
+ ((unsigned long) ( ALT_LWFPGASLVS_OFST + BUTTON_PIO BASE)
& (unsigned long) ( HW_REGS_MASK));
/ /WS Bluart @AM
uart_©_virtual_base = periph_virtual_base
+ ((unsigned long) ( ALT_LWFPGASLVS_OFST + UART_© BASE)
& (unsigned long) ( HW_REGS_MASK));
*virtual_base = periph_virtual_base; //H44MAELHHELCRAE,  FH LUORE U igedsd A

return fd;

/1 H B R IL R AL
void uart_putc(char c) {
unsigned short uart_status; //IREZFA78HHE
do {
uart_status = *(uart_0_virtual_base + 2); //iHUIRASZ (7
} while (!(uart_status & 0x40)); //“fRRE7HFHbite (trdy) M1

*(uart_0_virtual base + 1) = ¢; //RiE—DFH

}
/1R R ROA BRI
void uart_printf(char *str) {
while (*str != "\@') //FIIHT4EEHE mEUE T8 74T
{
uart_putc(*str); //Kik - DERF
stre+; [/ FITHR RN
}
}

VL ARESHE TV Sk i
int uart_getc(void) {
unsigned short uart_status; //IR&ZF1E8HE
do {
uart_status = *(uart_@_virtual_base + 2); //iHUIREGZ A1

} while (!(uart_status & ox80)); //“FIpRA&7F7aibit7 (rrdy) M1

return *(uart_0 virtual_base + 0); [ VR AR N R EGR [ IR 5]

/7 H AR R B R R

int uart_scanf(char *p) {
int cnt = o; / /Bt Hd




while (1) {
*p = uart_getc(); [ [ AN A
cnt++;
if (*p == "\n") //FIBEEEE SOV AT
return cnt; / /847N TR, IR )2 HTE SO A5 AL
else
p++; / /HEWIRETEL

int main(int argc, char ** argv) {

int fd;
int virtual_base = @;/ /5L Hihk

/ /56 e pga S BEE HL b e
fd = fpga_init(&virtual_base);

/ /% BEuart_ofIEE Jy9600bps
*(uart_@_virtual_base + 4) = (int) (UART_O_FREQ / 9600 + 0.5);

uart_printf("Hello World!\n"); //3TElhello world! 7*fFH
uart_printf("Hello SoC FPGA!\n"); //fIEHello SoC FPGA!7ffH:

uart_printf("www.corecourse.cn\n");  //4]Elwww.corecourse.cn 7 fiFH

char rx_buf[128] = { @ }; / /& L — 128~ 14zl e
memset (rx_buf, @, 128); //iHE&E4dld Az
uart_scanf(&rx_buf); / /#1750 2] rx_buf
printf(rx_buf); / /4TSRS 7 75 N2

//RE BT, IO R AUkt

if (munmap(virtual_base, HW_REGS_SPAN) != 0) {
printf ("ERROR: munmap() failed...\n");
close(fd);

return (1);

close(fd); //7KHIMPU

return 0;




UART IP #Z4R &8

BT IRIENS, BT AC501_SoC_GHRD H uart_0 #5151 Bl B S T
GPIO0 -] FPGA_GPIO0_D6 fil FPGA_GPIO0_D7, AN T RggHt T DR E
BRI, B A DA BHOR IS A P, s L USB # TTL
H AR, s F— AN ILA3E T CH340 () USB #% TTL & Fid, #H8n
B xxx BT 7R R4 7 s A T i %

FPGA _UART TX

Bl xxx 1EH: USB #% i LI BEHURT AC501-SoC AR

SEIGRT, 5% USB A% e CIBIHZ B3 PC (1) USB iy [, @I &SR EE
FEM R OS2 05, IS ORI, WERIEMEZRE N ASCIT /%,
PR N 9600, RJGF T Zu H 5. ¥ DS-5 A gm i fpga uart A AT
A8 F DS-5 Hr ) SSH T B84 # winSCP T EUK Ha DRI KM d, 48 “chmod
+x fpga_uart” A AT PATEIR G, 75 AR 200 2 1 H 4
“./fpga_uart” MR IBITIZRET, HUAT LATE B R h B BIFTER I LA RN
KT

Hello World!
Hello SoC FPGA!

Www. corecourse. cn

TEH DB F IR & DR N — B2 RF IR R i%, ki A <Hello,
AC501-SoC”, #% T [l -4 sl Kk . FEHF AR 1) 28 & 1 gk o] U 21 R 47
ITENRIB BB N2 T, B oh“Hello, AC501-SoC”, ] xxx fi. 7%
FEENR, MIANTERRE - EHMASRATERERIE, NIRFETH I EIE

AR 745 55 1R 25



B =0t = | B &

B+ = DIE [
“n.,

MRS Hello Yorld?

B [ |USE-SER... (COME « Hello %oC FPGA?

wwy . corecourse.cn
g i 9500 -
#iigf |8 -

fitkifi |Nome M B AC501-SoC (30.168) L= | B et
e T Using userna
ﬁ }§ Hone -
BlnE
| BEHATT

BTRE

TTATE I

Hello, AC581-SoC

RIEEE
@ ASCIT Hex
EEERE 1000 2 ms [

1 [m

COMB OPENED, 9600, 8, NONE, 1, OFF Rx: 47 Bytes Tx: 18

Bl xxx UART AL S 6 4k B

&4 4

B
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